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Fuel Radionuclide Inventory Worlcsheet 
1. Fuel and Template Information Estimated 

Fuel Name: FFTF-TFA-SRF-3&4 1Fuel decay start date:
 1992 Canister usage: 
SNFIDII: 33~ Estimates as of:
 2030 18"x15' 

Fuel Units & Oeser: 2 - HEX ARRAY 91 ROD Template:
 FFTF (FAST. SST. 10 to 30%. Pu & U) 0040 
Heavy Metal M"",,: BOl= ; EOl=85.81 kg 'Template Bumup(MWd):
 5011.2 
ROD Storage Sit<>: HANFORD Template BOl Heavy Metal Mass (MT):
 0.0329181 

Template Decay Time'
 35 yea.. 

n.~tes m x" x. b y" y. Gamma Sources 
Photon Total
 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Surnup (MWd)' Surnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E-12 3,631.587 3.953.599 O.OOE+OO 2.25E-oB 2.44E-oB Avg. MeV
 
Am-241 1.1066E-Ql 3.631.587 3.953.599 1.72E.;{)2 5.74E+02 6.10E+02
 0.0150 1.363E+14 
Am-242m 1.9247E-Q3 3.631.587 3.953.599 O.OOE+OO 6.99E+OO 7.61E+OO 0.0250 2.584E+13 
Am-243 1.0740E-04 3,631.587 3,953.599 O.OOE+OO 3.90E-Ql 4.25E-Ql 0.0375 2.989E+13 
C-14 2.6042E-05 3,631.587 3,953.599 O.OOE+OO 9.46E-02 1.03E-Q1 0.0575 3.156E+13 
CI-36 3.4243E-10 3,631.587 3,953.599 O.OOE+OO 1.24E-06 1.35E-Q6 0.0850 1.431E+13 
Cm-243 4.0629E-04 3,631.587 3,953.599 O.OOE+OO 1.48E+OO 1.61E+OO 0.1250 1.oo7E+13 
Cm-244 1.6024E-Q3 3.631.587 3,953.599 O.OOE+OO 5.82E+OO 6.34E+OO 0.2250 1.155E+13 
Co-6O 3.4283E-Q3 3,631.587 3,953.599 O.OOE+OO 125E+Ol 1.36E+Ol 0.3750 5.008E+12 
Cs-l34 1.5565E-03 3,631.587 3,953.599 O.OOE+OO 5.65E+OO 6.15E+OO 0.5750 2.028E+14 
Cs-l35 4.7693E-Q5 3,631.587 3,953.599 O.OOE+OO 1.73E-01 1.89E-Ql 0.8500 2.119E+12 
Cs-137 1.4007E+OO 3,631.587 3,953.599 O.OOE+OO 5.09E+03 5.54E+03 1.2500 2.536E+12 
Eu-l54 1.6184E-02 3,631.587 3,953.599 O.OOE+OO 5.88E+Ol 6.40E+Ol 1.7500 5.738E+10 
Eu-155 1.3775E-02 3,631.587 3,953.599 O.OOE+OO 5.00E+Ol 5.45E+Ol 2.2500 1.207E+07 
Fe-55 3.8035E-04 3,631.587 3,953.599 O.OOE+OO l.38E+OO 1.50E+OO 2.7500 6.584E+07 
H-3 3.8454E-Q3 3,631.587 3,953.599 O.OOE+OO l.40E+Ol 1.52E+Ol 3.5000 6.095E+05 
1-129 1.2891E-Q6 3,631.587 3,953.599 O.OOE+OO 4.68E-03 5.10E-Q3 5.0000 2.325E+05 
Kr-85 2.7858E-Q2 3,631.587 3,953.599 O.OOE+OO 1.01E+02 1.10E+02 7.0000 2.650E+04 
Np-237 3.7516E-Q6 3,631.587 3,953.599 O.OOE+OO 1.36E-Q2 1.48E-02 11.0000 3.03OE+03 
Pa-231 1.2488E-ll 3,631.587 3,953.599 O.OOE+OO 4.54E-oB 4.94E-oB 
Pb-21 0 2.4206E-12 3,631.587 3,953.599 O.OOE+OO 8.79E-09 9.57E-Q9 
Pm-147 1.5671E-02 3,631.587 3,953.599 O.OOE+OO 5.69E+Ol 6.20E+Ol 
Pu-238 1.4877E-02 3,631.587 3,953.599 O.OOE+OO 5.40E+Ol 5.88E+01 
Pu-239 -3.5520E-Q2 3,631.587 0.000 1.42E+03 1.29E+03 1.42E+03 
Pu-240 2.0690E-02 3,631.587 3,953.599 7.20E+02 7.95E+02 8.01E+02 
Pu-241 -1.4799E+OO 3,631.587 0.000 3.23E+04 2.69E+04 3_23E+04 
Pu-242 1.1252E-Q5 3,631.587 3,953.599 1.92E-Ol 2.33E-Ql 2.36E-Ql 
Ra-226 7.8524E-12 3,631.587 3,953.599 O.OOE+OO 2.85E-oB 3.10E-oB 
Ra-228 2.4086E-16 3,631.587 3,953.599 O.OOE+OO 8.75E-13 9.52E-13 
Ru-l06 1.5066E-Q5 3,631.587 3,953.599 O.OOE+OO 5.47E-02 5.96E-Q2 
5e-79 1.0127E-Q5 3,631.587 3,953.599 O.OOE+OO 3.68E-Q2 4.00E-Q2 
5n-126 4.3902E-Q5 3,631.587 3,953.599 O.OOE+OO 1.59E-Ol 1.74E-Ql 
5,-90 5.0088E-Ql 3,631.587 3,953.599 O.OOE+OO 1.82E+03 1.98E+03 
Tc-99 3.9412E-04 3,631.587 3,953.599 O.OOE+OO l.43E+OO 1.56E+OO 
Th-229 2.7219E-12 3,631.587 3,953.599 O.OOE+OO 9.88E-09 1.08E-oB 
Th-230 1.0441E-09 3,631.587 3,953.599 O.OOE+OO 3.79E-Q6 4.13E-Q6 
Th-232 3.1689E-16 3,631.587 3,953.599 O.OOE+OO 1.15E-12 1.25E-12 
T1-208 4.6636E-Q7 3,631.587 3,953.599 O.OOE+OO 1.69E-03 1.84E-Q3 
U-232 1.2638E-Q6 3,631.587 3,953.599 O.OOE+OO 4.59E-03 5.00E-Q3 Thermal Power
 
U-233 5.7451E-l0 3,631.587 3,953.599 O.OOE+OO 2.09E-Q6 2.27E-Q6
 Nominal Heat Bounding 
U-234 4.3044E-Q6 3,631.587 3,953.599 O.OOE+OO 1.56E-Q2 1.70E-Q2 Output Heat Output 
U-235 -7.7765E-Q9 3,631.587 0.000 2.91E-04 2.62E-04 2.91E-04 /Watts' /Watts' 
U-236 1.8050E-Q7 3,631.587 3,953.599 O.OOE+OO 6.55E-04 7.14E-04 1.24E+02 1.33E+02 
U-238 -1.7914E-Q7 3,631.587 0.000 2.12E-02 2.05E-Q2 2.12E-Q2 Total Tolal 
V-90 5.0088E-Ql 3,631.587 3,953.599 O.OOE+OO 1.82E+03 l.98E+03 
Other Radionuelides 5.15E+03 5.60E+03 
m. Template Se1eetlon s..-ty, B and CJledg;t 
TemDtate Selection 5ummarv 

FromSFD Used Basis for Parameter Differences:
 
Reactor MocIerator: FAST FAST This Template was used for the following reasons:
 

Fuel Cladding: SST (316) SST This fuel matches on ElII pa"alTleters except enrichment (Unknown). 
BOl HM Constituents: PU02-U02 PuandU 

BOl Enrtchment %: 101030 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 3,631.587 Nominal bumup taken from SFD and converted to MWd using BOl=89.448kg 
Bounding: 3,953.599 Bounding bumup taken from 8FD and converted to MINd using BOl=89.448kg 

Checks 

Estimated Bumupl 
Bumu Multi lieI' Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.27 I 1.001 
Bounding: 0.29 

1Reactor shutdown, core ramoval, stomge, shipping or other date confinning that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel andT~'fnf_ti<m Estimated 

Fuel Name: FFTF·TFA-UO-1 1Fuel decay start date:
 1992 Canister usage: 
SNFID#: 335 Estimates as 0':
 2030 1B"x15' 

Fuel Units & Descr: 1 - HEX ARRAY 217 ROD Template:
 FFTF (FAST. SST. 10 to 30%. Pu & U) 0.20 
_vy Metal Mass: BOl.= ; EOl.=35.01k9 'Template Bumup(MWd):
 5011.2 
ROD $1or_ Site: HANFORD Template BOl _vy Metal Mass (MT):
 0.0329181 

Template Decay Time'
 35 years 
n.Estlmateli m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae-227 6.1822E-12 835.266 1.229.597 O.ooE+OO 5.16E-09 7.60E-09 AV9. MaV 
Am-241 1.1066E-Ol 835.266 1.229.597 6.91E+Ol 1.62E+02 2.05E+02 0.0150 4.323E+13 
Am-242m 1.9247E-Q3 835.266 1.229.597 O.OOE+OO 1.61E+OO 2.37E+OO 0.0250 8.050E+12 
Am-243 1.0740E-Q4 835.266 1.229.597 O.ooE+OO 8.97E-02 1.32E-Ol 0.0375 9.297E+12 
C-14 2.6042E-Q5 835.266 1.229.597 O.ooE+OO 2.18E-02 3.20E-02 0.0575 1.oo3E+13 
CI-36 3.4243E-l0 835.266 1.229.597 O.ooE+OO 2.86E-07 4.21E-07 0.0850 4.451E+12 
Cm-243 4.OO29E-04 835.266 1.229.597 O.ooE+OO 3.39E-Ol 5.ooE-Ol 0.1250 3.134E+12 
Cm-244 1.6024E-03 835.266 1.229.597 O.ooE+OO 1.34E+OO 1.97E+OO 0.2250 3.592E+12 
Co-6O 3.4283E-Q3 835.266 1.229.597 O.ooE+OO 2.86E+OO 4.22E+OO 0.3750 1.558E+12 
Cs-l34 1.5565E-Q3 835.266 1,229.597 O.ooE+OO 1.30E+OO 1.91E+OO 0.5750 6.308E+13 
Cs-135 4.7693E-Q5 835.266 1,229.597 O.ooE+OO 3.98E-02 5.86E-02 0.8500 6.589E+11 
Cs-137 1.4007E+OO 835.266 1,229.597 O.ooE+OO 1.17E+03 1.72E+03 1.2500 7.888E+11 
Eu-l54 1.6184E-02 835.266 1,229.597 O.ooE+OO l.35E+Ol 1.99E+Ol 1.7500 1.784E+10 
Eu-155 1.3775E-Q2 835.266 1,229.597 O.ooE+OO 1.15E+Ol 1.69E+Ol 2.2500 3.824E+06 
Fe-55 3.8035E-Q4 835.266 1,229.597 O.ooE+OO 3.18E-Ol 4.68E-Ol 2.7500 2.052E+07 
H-3 3.8454E-Q3 835.266 1,229.597 O.ooE+OO 3.21E+OO 4.73E+OO 3.5000 2.257E+05 
1-129 1.2891 E-Q6 835.266 1,229.597 O.ooE+OO 1.08E-03 1.59E-03 5.0000 8.765E+04 
Kr-85 2.7858E-Q2 835.266 1,229.597 O.ooE+OO 2.33E+Ol 3.43E+Ol 7.0000 9.987E+03 
Np-237 3.7516E-Q6 835.266 1,229.597 O.ooE+OO 3.13E-03 4.61E-03 11.0000 1.142E+03 
Pa-231 1.2488E-ll 835.266 1,229.597 O.ooE+OO 1.04E-08 1.54E-Q8 
Pb-210 2.42OOE-12 835.266 1,229.597 O.ooE+OO 2.02E-09 2.98E-09 
Pm-147 1.5671E-02 835.266 1,229.597 O.ooE+OO 1.31E+Ol 1.93E+Ol 
Pu-238 1.4877E-02 835.266 1.229.597 O.ooE+OO 1.24E+Ol 1.83E+Ol 
Pu-239 -3.5520E-02 835.266 0.000 5.67E+02 5.38E+02 5.67E+02 
Pu-240 2.OO90E-Q2 835.266 1,229.597 2.68E+02 3.OOE+02 3.14E+02 
Pu-241 -1.4799E+OO 835.266 0.000 1.29E+04 1.17E+04 1.29E+04 
Pu-242 1.1252E-Q5 835.266 1,229.597 7.69E-Q2 8.83E-02 9.07E-Q2 
Ra-226 7.8524E-12 835.266 1,229.597 O.ooE+OO 6.56E-09 9.66E-Q9 
Ra-228 2.4086E-16 835.266 1,229.597 O.ooE+OO 2.01E-13 2.96E-13 
Ru-lOO 1.5066E-05 835.266 1,229.597 O.ooE+OO 1.26E-Q2 1.85E-02 
8e-79 1.0127E-Q5 835.266 1,229.597 O.ooE+OO 8.46E-03 1.25E-02 
8n-126 4.3902E-OS 835.266 1,229.597 O.OOEtOO 3.67E-Q2 5.40E-Q2 
8r-90 5.0088E-Ql 835.266 1,229.597 O.ooE+OO 4.18E+02 6.16E+02 
Te-99 3.9412E-Q4 835.266 1,229.597 O.ooE+OO 3.29E-Q1 4.85E-Q1 
Th-229 2.7219E-12 835.266 1,229.597 O.ooE+OO 2.27E-Q9 3.35E-09 
Th-230 1.0441E-Q9 835.266 1,229.597 O.OOE+OO 8.72E-Q7 1.28E-OO 
Th-232 3.1689E-16 835.266 1,229.597 O.ooE+OO 2.65E-13 3.90E-13 
TI-208 4.6636E-Q7 835.266 1,229.597 O.ooE+OO 3.90E-Q4 5.73E-Q4 
U-232 1.2638E-OO 835.266 1,229.597 O.ooE+OO 1.OOE-03 1.55E-03 Thennal Power 
U-233 5.7451E-10 835.266 1,229.597 O.ooE+OO 4.80E-Q7 7.OOE-07 Nominal Heat Bounding 
U-234 4.3044E-Q6 835.266 1,229.597 O.OOE+OO 3.60E-03 5.29E-Q3 Output Heat Output 
U-235 -7.7765E-Q9 835.266 0.000 1.16E-Q4 1.10E-04 1.16E-Q4 /Wattsl /Wattsl 
U-238 1.8050E-Q7 835.266 1,229.597 O.ooE+OO 1.51E-04 2.22E-Q4 4.10E+Ol 4.80E+01 
U-238 -1.7914E-07 835.266 0.000 8.48E-Q3 8.33E-Q3 8.48E-Q3 Total Total 
Y-90 5.0088E-Ol 835.266 1,229.597 O.ooE+OO 4.18E+02 6.16E+02 
Other Radionuelides 1.18E+03 1.74E+03 ,m.T~te~~rY.DII\'IUI .andC~ 
Template Selection Summary 

From SFD U_ Basis for Parameter Differences:
 
Reactor Moderator: FAST FAST This Te~late was used for the following reasons:
 

Fuel Cladding: SST (09) SST This fuel matches on all parameters except enrichment (unknown). 
BOl HM Constituents: PU02-U02 PuandU 

BOL EnrichnBIt %: 101030 

Bumup Summary (MWd) Basis for burnuD used in estimate: 
From SFD Estimated 

Nominal: 835.266 Nominal bumup taken from SfO and converted to M'Nd using BOI.=35.848kg 
Boundlng:1 I 1.229.597 Bounding bumup taken from 8FD and converted to M'Nd using BOl=35.848kg 

Checks 

estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.15 I 1.001 
Bounding:1 0.23 ,

Reactor shutdown, core removal, storage. shiPping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated With this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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I Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfonuation Estimated 

Fuel Name: FFTF-TFA-WB018 & WB042 1Fuel decay start date: 1992 Canister usage: 
SNF 10 I): 336 Estimates as of: 2030 18".15' 

Fuel Unl'" & De!=: 2 - HEX ARRAY 61 ROD Template: FERMI (Fast. Zire. 10 to 40%. U) 0.40
 
Heavy Metal Me",,: BOl= ; EOl=94.98kg 'Template Bumup(MWd): 58.6725048
 
ROD Storage Silc: HANFORD Template BOl Heavy Metal Mass (MT): 0.018n4
 

Template Decay Time' 35 years
 
D. Estimates m b y. y. Gamma Sources

Photon Total 
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
",A::eC-,-22~7 ----;9~.6=o1~10",E=_-Q8-=------,1-",2",04,-",::.3=73=-----,1-",348,-,,='c::897 0.00.~E-,,-Kl~0,-----_----clo,-;·16E-04 l.30E-04 Avg. MeV 
Am-241 6.5601E-07 1.204.373 1,348.897' -- O.OOE_KlO 7.00E-04 8.85E-04 0.0150 8.925E+13 
Am-242m O.OOOOE+OO 1,204.373 1,348.897 O.OOE_KlO O.oOE+OO O.OOE_KlO 0.0250 1.854E+13 
Am-243 8.3770E-15 1,204.373 1,348.897 O.OOE_KlO 1.01E-ll 1.13E-11 0.0375 1.631E+13 
-;Cc.-~14=-- --=2',-=1-:-71=,:4"Eo_-Q5=---_-1=",:::204::_;:.3:o.7=3=_______=1,.,.,348::-;o~.8~9:c_7_ O.OOE+OO 2.62E-02 2.93E-02 0.0575 1.728E+13 
.,Ccl-:,-36~;-- ----;5",.5~1",88",E=--Q8:;:;- ----;1-S,2;;;04.:;._;;3~73=_------;1-,;'348~._;;89~~7 O.OOE+OO 6.65E-05 7.44E-05 0.0850 1.045E+13 
Cm-243 1.5496E-14 1,204.373 1,348.897 O.OOE+OO 1.87E-ll 2.09E-ll 0.1250 6.768E+12 

-"Cc-m"--"'244?2- ~5."=2~377.5o;Eo_-='16=_----1'-',"=204::_;:.3=7=3=_- __1""348::-;0",,,.897 O.OOE+OO 6.31E-13 7.ooE-13 0.2250 8.970E+12 
.,C20-60~;-;--__----"2._;;0~94?7"Eo--0;;:3=_----1"',,,204;2.3;c7:;;3=_--____=1"',3482;:.:.8",97 O.OOE+OO 2.52E+OO 2.83E+OO 0.3750 3.908E+12
Cs-134 6.2448E_Q7 1,204.373 1,348.897 O.OOE+OO 7.52E-04 8.42E-04 0.5750 6.904E+13 
Cs-l35 4.4996E-Q5 1,204.373 1,348.897 O.OOE+OO 5.42E_Q2 6.07E_Q2 0.8500 6.376E+l1 

-;:C"'S'-:-1"'3"=7 1':'.:::377~5::.:E,,+OO;:::_----I=",:::204::_;:.3:o.7=3=_--___:1,.,.,348::-;0::;.8,,97 O.OOE+OO 1.66E-Kl3 1.86E-Kl3 1.2500 4.229E+ll 
EU-I54 1.8510E-04 1,204.373 1,348.897 O.OOE_KlO 2.23E_Ql 2.50E_Ql 1.7500 1.646E+l0 

-;:E::cu-;-1-;:55=- __c1"'.4-i-:1"'63~E-Q_;::.:3---____:1,.,.,2;;;04;_;';.3"'7"'3---_:1,.,.,348;;-;-;:c;.8;-~9=7--__;c0.';;00~E=--Kl_;::.:0---I~.7'.-cl"'E='-KlO""---I~.9o.1"'E='+OO""--jt----:22c:·.27;::-;500500~--"""'2.::;90:;:2;;:E"'+06~ 
Fe-55 1.4179E_Q5 1,204.373 1,348.897 O.OOE+OO 1.71E_Q2 1.91E-02 2.798E+05 
H-3 3.5383E_Q3 1,204.373 1,348.897 O.OOE_KlO 4.26E+OO 4.77E_KlO 3.5000 3.574E+02 
1-129 1.1426E-oo 1,204.373 1,348.897 O.OOE+OO 1.38E-03 1.54E-03 5.0000 1.306E+02 
Kr-85 3.8604E_Q2 1,204.373 1,348.897 O.OOE_KlO 4.65E-Kll 5.21 E-Kll 7.0000 1.244E+Ol
 
Np-237 3.3099E_Q6 1,204.373 1,348.897 O.OOE+OO 3.99E-03 4.46E-Q3 11.0000 1.257E+OO
 
Pa-231 1.8953E-07 1,204.373 1,348.897 O.OOE+OO 2.28E-04 2.56E-04 
Pb-210 8.9531E-12 1,204.373 1,348.897 O.OOE_KlO 1.(j8E_Q8 1.21E_Q8 
Pm-147 1.1588E_Q3 1,204.373 1.348.897 O.OOE_KlO 1.4OE+OO 1.56E+OO 
PU-238 1.7146E-04 1,204.373 1,348.897 O.OOE+OO 2.07E_Q1 2.31E_Ql 
PU-239 1.9464E_Q2 1,204.373 1.348.897 O.OOE+OO 2.34E-Kll 2.63E-Kll 
Pu-24O 6.7919E_Q5 1,204.373 1.348.897 O.OOE+OO 8.18E_Q2 9.16E_Q2 
PU-241 4.1774E_Q6 1,204.373 1,348.897 O.OOE+OO 5.03E-Q3 5.63E-Q3 
PU-242 4.3751E-13 1,204.373 1,348.897 O.OOE+OO 5.27E-l0 5.90E-l0 
Ra-226 2.4219E-11 1,204.373 1,348.897 O.OOE+OO 2.92E-08 3.27E_Q8 
Ra-228 2.3572E-11 1,204.373 1,348.897 O.OOE+OO 2.84E_Q8 3.18E_Q8 
RU-1oo 3.0951E-10 1,204.373 1,348.897 O.OOE+OO 3.73E_Q7 4.18E_Q7 
Se-79 l.6488E_Q5 1,204.373 1,348.897 O.OOE+OO 1:99E_Q2 2.22E_Q2 
Sn·126 3.7564E_Q5 1,204.373 1,348.897 O.OOE+OO 4.52E_Q2 5.07E-Q2 
Sr-90 1.2052E+OO 1,204.373 1,348.897 O.OOE+OO 1.45E-Kl3 1.63E-Kl3 
Tc-99 4.4825E-04 1,204.373 1,348.897 O.OOE+OO 5.4OE_Q1 6.05E-{)1 
Th-229 4.6478E-11 1,204.373 1,348.897 O.OOE+OO 5.60E_Q8 6.27E_Q8
 
Th-230 2.2259E-Q9 1,204.373 1,348.897 O.OOE+OO 2.88E_Q6 3.00E_Q6
 
Th-232 2.3691 E-ll 1,204.373 1,348.897 O.OOE+OO 2.85E_Q8 3.20E_Q8 
TI-208 5.8256E-09 1,204.373 1,348.897 O.OOE-KlO 7.02E_Q6 7.86E_Q6 

-;U';--2=32=- --:ol.:;:5-:-75~9"'E=--Q8~----l:o,.:::204~.=37"'3=_--____=1;_',348::-;0::,;;.897 O.OOE+OO 1.90E-05 2.13E_Q5 Thenmal Power 
-cU;-:-2~33~-------1"'.;;;01"'1~0:;:E_;-Q8~---__cl"',2~04~.3;=7;;;3---__c1;_',348~;:.:.8~9;:;7--_;;0:;;.000<E~+OO~:----;;1.:;:;22~E=--Q5~---_;,I.~36~E-Q5~-i1Nominal...  Heat Bounding
U-234 4.9001 E_Q6 1,204.373 1,348.897 O.OOE+OO 5.90E-Q3 6.61 E-Q3 Output Heal Output 

TU.;-2;;;35;;- ~ -i-2"".3i;;19:i1~E-Q6i:i_---_;1~,2;;;_04i·3~7;;;3---_.__ic0;;;__ .000~n;, 5.33E-02 5.05E_Q2 5.33E_Q2 /Watts) /Watts)
U-236 1.2633E_Q5 1,204.373 1,348.897 O.OOE+OO 1.52E-02 1.70E-02 1.86E+Ol 2-08E+Ol 
U-236 -9.5407E_Q8 1,204.373 0.000 2.41E-02 2.4OE-02 2.41E_Q2 Total Total 
V-90 1.2053E+OO 1,204.373 1,348.897 O.OOE+OO 1.45E+03 1.63E+03 
Other Radionuclides 1.65E-Kl3 1.85E+03 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: FAST FAST This Templale was used for the following reasons: 
Fuel C1add1ng:t---SS=T~('=3:-:16:;-)--t---""Z"IR;OC=----1Th~ tamplata ~ a good o1PfOximalion atnca ft is a FAST. Uranium fuel 

BO~~lME~:=~~I--_ ...U",O",2'------+--____=I;-;OC:~"-0-;40=----1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nominal:1 I 1.204.373 Nominal bumup taken from SFD and converted to MWd using BOL--96.350kg 
BoundJng: 1.348.897 Bounding bumup taken from SFD and converted to MNd using BOL.-96.350kg 

Checks 
Estimated Bumupl 

Bumu" Multil>ller Given Bumup Estimated EOl HMlGlven EOl HM 
Nomlnal:1 4.00 I 1.001 

Bounding: 4.48 
1 Reactor shutdown, core removat. storage, shlppmg or other date confnnung that madiatlon ceased for fuel. 

2Total bumup for all fuel nssociated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuell!Dd TOIIlPIate lnf........l"" Estimated 

Fuel Name: FMRB (GERMANY) lFuel decay start date: 1994 Canister usage: 
SNFID#: 577 estimates as of: 2030 18"xl0'

Fuel Units & Oeser: 92 - MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) 3.83 
Heavy Metal Mass: BO~13.14k9 ; EO~11.67k9 'Template Bumup(MWd): 367.2
ROD Sto<age Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689

Template oecsy Time' 35 years 
n,EstiDmtes m x. Xb b Y. Yb Gamma Sources 

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 1,394.013 2,788.025 O.ooE+OO 2.5OE-06 5.5OE-06 Avg. MaV 
Am-241 2.5251E-Q3 1,394.013 2,788.025 O.ooE+OO 3.52E+OO 7.04E+OO 0.0150 2.053E+14 
Am-242m 3.9624E-07 1,394.013 2,788.025 O.ooE+OO 5.52E-Q4 1.10E-03 0.0250 4.264E+13 
Am-243 1.4880E-06 1,394.013 2,788.025 O.ooE+OO 2.07E-Q3 4.15E-03 0.0375 3.706E+13 
C-14 5.7053E-09 1,394.013 2,788.025 O.ooE+OO 7.95E-06 1.59E-05 0.0575 3.989E+13 
CI-36 1.3124E-32 1,394.013 2,788.025 O.ooE+OO 1.83E-29 3.66E-29 0.0850 2.404E+13 
Cm-243 1.1419E-Q7 1,394.013 2,788.025 O.ooE+OO 1.59E-04 3.18E-04 0.1250 1.S88E+13 
Cm-244 1.6522E-OS 1,394.013 2,788.025 O.ooE+OO 2.30E-Q2 4.61E-02 0.2250 2.075E+13 
Co-50 7.4047E-07 1,394.013 2,788.025 O.ooE+OO 1.03E-Q3 2.06E-03 0.3750 9.027E+12 
Cs-l34 2.0455E-05 1,394.013 2,788.025 O.ooE+OO 2.85E-Q2 5.70E-Q2 0.5750 1.492E+14 
Cs-l35 3.4477E-Q6 1,394.013 2,788.025 O.ooE+OO 4.81E-03 9.61E-Q3 0.8500 1.822E+12 
Cs-137 1.4365E+OO 1,394.013 2,788.025 O.ooE+OO 2.ooE+03 4.01E+03 1.2500 8.815E+ll 
Eu-l54 7.3230E-03 1,394.013 2,788.025 O.ooE+OO 1.02E+Ol 2.04E+Ol 1.7500 4.962E+10 
Eu-155 5.9259E-04 1,394.013 2,788.025 O.ooE+OO 8.26E-Ql 1.65E+OO 2.2500 4.149E+06 
Fe-55 2.2791E-06 1,394.013 2,788.025 O.ooE+OO 3.18E-03 6.35E-03 2.7500 3.959E+06 
H-3 1.9698E-03 1,394.013 2,788.025 O.ooE+OO 2.75E+OO 5.49E+OO 3.5000 2.296E+03 
1-129 7.5300E-07 1,394.013 2,788.025 O.ooE+OO 1.05E-03 2.10E-Q3 5.0000 9.380E+02 
Kr-85 4.1176E-02 1,394.013 2,788.025 O.ooE+OO 5.74E+Ol 1.15E+02 7.0000 1.027E+02 
Np-237 9.5752E-06 1,394.013 2,788.025 O.ooE+OO 1.33E-Q2 2.67E-02 11.0000 1.14SE+01 
Pa-231 3.9379E-09 1,394.013 2,788.025 O.ooE+OO 5.49E-Q6 1.10E-OS 
Pb-21 0 3.3115E-l0 1,394.013 2,788.025 O.ooE+OO 4.62E-07 9.23E-Q7 
Pm-147 9.2402E-Q4 1,394.013 2,788.025 O.ooE+OO 1.29E+OO 2.58E+OO 
Pu-238 1.6217E-Q2 1,394.013 2,788.025 O.ooE+OO 2.26E+Ol 4.52E+Ol 
Pu-239 4.2810E-Q4 1,394.013 2,788.025 O.ooE+OO 5.97E-Ql 1.19E+OO 
Pu-240 2.4333E-Q4 1,394.013 2,788.025 O.ooE+OO 3.39E-Ol 6.78E-Ol 
Pu-241 1.6242E-02 1,394.013 2,788.025 O.ooE+OO 2.26E+Ol 4.53E+Ol 
Pu-242 3.6329E-07 1,394.013 2,788.025 O.ooE+OO 5.06E-04 1.01E-Q3 
Ra-226 9.0114E-l0 1,394.013 2,788.025 O.ooE+OO 1.26E-06 2.51E-Q6 
Ra-228 3.1019E-14 1,394.013 2,788.025 O.ooE+OO 4.32E-ll 8.65E-ll 
Ru-l06 2.1225E-l0 1,394.013 2,788.025 O.ooE+OO 2.96E-Q7 5.92E-07 
5e-79 1.2930E-OS 1,394.013 2,788.025 O.ooE+OO 1.5OE-02 3.5OE-02 
5n-126 1.1571E-Q5 1,394.013 2,788.025 O,ooE+OO l,61E-02 3,23E-Q2 
5r-90 1.3472E+OO 1,394.013 2,788.025 O.ooE+OO l.88E+03 3.76E+03 
Te-gg 4.2239E-Q4 1,394.013 2,788.025 O.ooE+OO 5.89E-Ol 1.18E+OO 
Th-229 1.2407E-ll 1,394.013 2,788.025 O.ooE+OO 1.73E-Q8 3.46E-08 
Th-230 8.3497E-Q8 1,394.013 2,788.025 O.ooE+OO 1.16E-Q4 2.33E-04 
Th-232 3.8371E-14 1,394.013 2,788.025 O.ooE+OO 5.35E-ll 1.07E-l0 
TI-208 4.0414E-Q8 1,394.013 2,788.025 O.ooE+OO 5.63E-OS 1.13E-Q4 
U-232 1.0948E-Q7 1,394.013 2,788.025 O.ooE+OO 1.53E-Q4 3.05E-04 Thermal Power 
U-233 3.6275E-09 1,394.013 2,788.025 O.ooE+OO 5.06E-Q6 1.01E-OS Nominal Heet Bounding 
U-234 1.8562E-04 1,394.013 2,788.025 O.ooE+OO 2.59E-Ql 5.18E-Ol . Output Heat Output 
U-235 -2.7235E-Q6 1,394.013 0.000 2.59E-Q2 2.21E-Q2 2.59E-Q2 !Wattsl !Wattsl 
U-236 1.5493E-Q5 1,394.013 2,788.025 O.ooE+OO 2.16E-02 4.32E-Q2 2.33E+Ol 4.67E+Ol 
U-238 -4.2851E-Q9 1,394.013 0.000 3.86E-04 3.5OE-Q4 3.86E-04 Total Total 
Y-90 1.3475E+OO 1,394.013 2,788.025 O.ooE+OO l.88E+03 3.76E+03 
Other Radianuelides 1.91E+03 3.82E+03 

m. TemtlIllte$deetion ~\'Yi·BllntII : .l!Dd<:" 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
RoactorModerator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM eonstituenta: U-ALX U 

SOL Enrichment 0/0: 91.25787542 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 1,394.013 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2,788.025 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.34 I 1.011 
Bounding:1 0.67 , 

Reactor shutdown, core removal, storage, stnpplng or other date confnTIllng that Irradiation ceased for fuel.
 

210tal bumup for all fuel associated YJith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worltsheet 
I. Fuel and Template Information Estimated 

Fuel Name: FRG-l (GERMANY) 'Fuel decay start date: 1994 Canister usage: 
SNFIDj): 581 Estimates as of: 2030 18"x10' 

Fuel Units & Ilesc:': 7 - MfR TYPE Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.29 
_vy Metal Mas.: BOl=9.57kg ; EOl=8.64kg 'Template Bumup(MWd): 367.2 
ROD Storage Silo: SRS Template BOL Heavy Metal Mass (Mf): 0.00116689 

Template Decay Time: 35 years 
n.Estimates m x, x. b y, Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group . (bounding) 
Ac-227 2.0068E-Q9 881.012 1,762.024 O.ooE+OO 1.77E-OG 3.54E-OG Avg. MeV 
Am-241 2.5251E-Q3 881.012 1,762.024 O.ooE+OO 2.22E+OO 4.45E+OO 0.0150 1.298E+14 
Am-242m 3.9624E-Q7 881.012 1,762.024 O.ooE+OO 3,49E-04 6.98E-04 0.0250 2.695E+13 
Am-243 1.4880E-06 881.012 1,762.024 O.ooE+OO 1.31E-03 2.62E-03 0.0375 2.342E+13 
C-14 5.7053E-Q9 881.012 1,762.024 O.ooE+OO 5.03E-OG 1.01E-05 0.0575 2.521E+13 
CI-36 1.3124E-32 881.012 1,762.024 O.ooE+OO 1.16E-29 2.31E-29 0.0850 1.519E+13 
Cm-243 1.1419E-07 881.012 1,762.024 O.ooE+OO 1.01 E-04 2.01E-04 0.1250 1.003E+13 
Cm-244 1.6522E-05 881.012 1,762.024 O.ooE+OO 1.46E-Q2 2.91E-Q2 0.2250 1.311E+13 
Co-60 7.4047E-Q7 881.012 1,762.024 O.ooE+OO 6.52E-04 I.30E-Q3 0.3750 5.705E+12 
Cs-134 2.0455E-06 881.012 1,762.024 O.ooE+OO 1.60E-Q2 3.60E-Q2 0.5750 9.429E+13 
Cs-135 3.4477E-06 881.012 1,762.024 O.ooE+OO 3.04E-Q3 6.07E-Q3 0.8500 1.152E+12 
Cs-137 1.4365E+OO 881.012 1,762.024 O.ooE+OO 1.27E+03 2.53E+03 1.2500 5.571E+11 
Eu-154 7.3230E-03 881.012 1,762.024 O.OOE+OO 6.45E+OO 1.29E+01 1.7500 3.136E+l0 
EU-155 5.9259E-04 881.012 1,762.024 O.ooE+OO 5.22E-Q1 I.04E+OO 2.2500 2.622E+06 
Fe-55 2.2791E-06 881.012 1,762.024 O.ooE+OO 2.01E-03 4.02E-Q3 2.7500 2.502E+06 
H·3 1.9698E-Q3 881.012 1,762.024 O.ooE+OO 1.74E+OO 3.47E+OO 3.5000 1.463E+03 
1-129 7.5300E-Q7 881.012 1,762.024 O.ooE+OO 6.63E-04 1.33E-Q3 5.0000 5.980E+02 
Kr-85 4.1176E-Q2 881.012 1,762.024 O.ooE+OO 3.63E+Ol 7.26E+Ol 7.0000 6.549E+Ol 
Np·237 9.5752E-06 881.012 1,762.024 O.ooE+OO 8.44E-Q3 1.69E-Q2 11.0000 7.303E+OO 
Pa-231 3.9379E-Q9 881.012 1,762.024 O.ooE+OO 3.47E-06 6.94E-06 
Pb-21 0 3.3115E-l0 881.012 1,762.024 O.ooE+OO 2.92E-Q7 5.84E-Q7 
Pm-147 9.2402E-04 881.012 1,762.024 O.ooE+OO 8.14E-Ql 1.63E+OO 
PU-238 1.6217E-Q2 881.012 1,762.024 O.ooE+OO 1.43E+Ol 2.86E+Ol 
PU-239 4.2810E-04 881.012 1,762.024 O.ooE+OO 3.77E-Ql 7.54E-Ql 
PU-240 2.4333E-04 881.012 1,762.024 O.ooE+OO 2.14E-Ql 4.29E-Ql 
PU-241 1.6242E-Q2 881.012 1,762.024 O.ooE+OO 1.43E+Ol 2.86E+Ol 
Pu-242 3.6329E-Q7 881.012 1,762.024 O.ooE+OO 3.20E-04 6.40E-04 
Ra-226 9.0114E-l0 881.012 1,762.024 O.ooE+OO 7.94E-Q7 1.59E-06 
Ra-228 3.1019E-14 881.012 1,762.024 O.ooE+OO 2.73E-ll 5,47E-ll 
RU-1OG 2.1225E-l0 881.012 1,762.024 O.ooE+OO 1.87E-Q7 3.74E-Q7 
Se-79 12930E-06 881.012 1,762.024 O.ooE+OO 1.14E-Q2 2.28E-Q2 
Sn-126 l,1571E-06 881.012 1,762.024 O,ooE+oo 1.02E-Q2 2.04E-Q2 
Sr-90 1.3472E+OO 881.012 1,762.024 O.ooE+OO 1.19E+03 2.37E+03 
Tc-99 4.2239E-04 881.012 1,762.024 O.ooE+OO 3.72E-Ql 7.44E-Ql 
Th-229 1.2407E-ll 881.012 1,762.024 O.ooE+OO 1.09E-06 2.19E-06 
Th-230 8.3497E-06 881.012 1,762.024 O.ooE+OO 7.36E-Q5 1.47E-04 
Th-232 3.8371E-14 881.012 1,762.024 O.ooE+OO 3.38E-ll 6.76E-ll 
T1-208 4.0414E-06 881.012 1,762.024 O.ooE+OO 3.56E-06 7.12E-06 
U-232 1.0948E-07 881.012 1,762.024 O.ooE+OO 9.65E-06 1.93E-04 Thennal Power 
U-233 3.6275E-09 881.012 1,762.024 O.ooE+OO 3.20E-06 6.39E-06 Nominal Heat Bounding 
U-234 1.6562E-04 881.012 1,762.024 O.ooE+OO 1.84E-Ql 3.27E-Ql Output Heat Output 
U-235 -2.7235E-06 881.012 0.000 4.08E-03 1.68E-Q3 4.08E-03 /Watts\ /Wattsi 
U-236 1.5493E-06 881.012 1,762.024 O.ooE+OO 1.36E-Q2 2.73E-02 1.47E+Ol 2.9SE+Ol 
U-238 -4.2851E-09 881.012 0.000 2.56E-03 2.58E-Q3 2.58E-Q3 Total Total 
V-90 1.3475E+OO 881.012 1,762.024 O.ooE+OO 1.19E+03 2.37E+03 
Other Radionuclides 1.21E+03 2.41E+03 
In. Tenmlate SdedIon SIlmmarv, BUI1IQp ~,.Jld ttl. 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Templale was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches ATR Template on all but one pararneter(enrichment) making Am a reasonable 
SOL HM Conatltuents: U308 U malch. 

BOL Enricllment %: 19.730n542 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

NornIna::1 I 881.012 Nominal bumup caJculaied from the heavy metaJ mass deslroyed. 
Boundins:1 I 1,762.024 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDller Given Bumup Estimated EOL HMIGlven EOL HM 

Nomina:: 0.29 I 1.011 
Bounding: 0.59 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnlng thatlITadiatlon ceased for fuet
 

~otal bumup for all fuel essociated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. p"eland Templak W ........tlon
 Estimated 

Fuel Name: FRG-1 (GERMANY) 'Fuel decay start dale: 1995 Canister usage: 
SNFID#: 742 Estimates as of: 2030 18"xlD' 

Fuel Unlta & Doser: 141 - MTR TYPE Template: ATR (Ught Water. Alum.• 60 to 100%. U) I 5.88 I 
_vy Metal Mass: BOl=23.42kg ; EOl=16.54kg 'Templa.. Bumup(MWd): 367.2 
ROD Stor_ SIta: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time: 35 years 

n.Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 2.0068E-09 6,516251 13,032.502 O.ooE+OO 1.31E-OS 2.62E-05 Avg. MeV 
Am-241 2.5251E-03 6,516.251 13,032.502 O.ooE+OO 1.65E+Ol 3.29E+01 0.0150 9.599E+14 
Am-242m 3.9624E-Q7 6,516.251 13,032.502 O.ooE+OO 2.58E-03 5.16E-03 0.0250 1.993E+14 
Am-243 1.4880E-06 6,516.251 13,032.502 O.ooE+OO 9.70E-03 1.94E-02 0.0375 1.732E+14 
C-14 5.7OS3E-09 6,516.251 13,032.502 O.ooE+OO 3.72E-05 7.44E-OS 0.0575 1.865E+14 
CI-36 1.3124E-32 6,516.251 13,032.502 O.ooE+OO 8.55E-29 1.71E-28 0.0850 1.124E+14 
Cm-243 1.1419E-07 6,516.251 13,032.502 O.ooE+OO 7.44E-04 1.49E-03 0.1250 7.421E+13 
Cm-244 1.6522E-Q5 6,516.251 13,032.502 O.ooE+OO 1.OSE-Ql 2.15E-Ol 0.2250 9.7ooE+13 
Co-60 7.4047E-Q7 6,516.251 13,032.502 O.ooE+OO 4.83E-03 9.65E-03 0.3750 4.220E+13 
Cs-l34 2.0455E-05 6,516.251 13,032.502 O.ooE+OO 1.33E-Ol 2.67E-Ol 0.5750 6.974E+14 
Cs-l35 3.4477E-06 6,516.251 13,032.502 O.ooE+OO 225E-02 4.49E-02 0.8500 8.519E+12 
Cs-137 1.4365E+OO 6,516.251 13,032.502 O.ooE+OO 9.36E+03 1.87E+04 1.2500 4.121E+12 
Eu-l54 7.3230E-03 6,516.251 13,032.502 O.ooE+OO 4.77E+Ol 9.54E+01 1.7500 2.319E+11 
Eu-155 5.9259E-04 6,516.251 13,032.502 O.ooE+OO 3.86E+OO 7.72E+OO 2.2500 1.940E+07 
Fe-55 2.2791E-06 6,516.251 13,032.502 O.ooE+OO 1.49E-02 2.97E-Q2 2.7500 1.850E+07 
H-3 1.9698E-03 6,516.251 13,032.502 O.ooE+OO 1.28E+Ol 2.57E+01 3.5000 1.072E+04 
1-129 7.5300E-Q7 6,516.251 13,032.502 O.ooE+OO 4.91E-03 9.81E-03 5.0000 4.381E+03 
Kr-85 4.1176E-Q2 6,516.251 13,032.502 O.ooE+OO 2.68E+02 5.37E+02 7.0000 4.795E+02 
Np-237 9.5752E-06 6,516.251 13,032.502 O.ooE+OO 6.24E-02 1.25E-Ol 11.0000 5.346E+Ol 
Pa-231 3.9379E-Q9 6,516.251 13,032.502 O.ooE+OO 2.57E-05 5.13E-Q5 
Pb-21 0 3.3115E-l0 6,516.251 13,032.502 O.ooE+OO 2.16E-06 4.32E-06 
Pm-147 9.2402E-04 6,516.251 13,032.502 O.ooE+OO 6.02E+OO 1.20E+Ol 
Pu-238 1.6217E-02 6,516.251 13,032.502 O.ooE+OO 1.06E+02 2.11E+02 
Pu-239 4.2810E-04 6,516.251 13,032.502 O.ooE+OO 2.79E+OO 5.58E+OO 
Pu-240 2.4333E-04 6,516251 13,032.502 O.ooE+OO 1.59E+OO 3.17E+00 
Pu-241 1.6242E-Q2 6,516.251 13,032.502 O.ooE+OO 1.06E+02 2.12E+02 
Pu-242 3.6329E-Q7 6,516.251 13,032.502 O.ooE+OO 2.37E-03 4.73E-03 
Ra-226 9.0114E-l0 6,516.251 13,032.502 O.ooE+OO 5.87E-06 1.17E-OS 
Ra-228 3.1019E-14 6,516.251 13,032.502 O.ooE+OO 2.02E-l0 4.04E-l0 
Ru-l06 2.1225E-l0 6,516.251 13,032.502 O.ooE+OO 1.38E-06 2.77E-06 
Se-79 1.2930E-OS 6,516.251 13,032.502 O.ooE+OO 8.43E-Q2 1.69E-Ql 
Sn-126 1.1571E-OS 6,516251 13,032.502 O.ooE+OO 7.54E-Q2 1.51E-Ol 
Sr-90 1.3472E+OO 6,516.251 13,032.502 O.ooE+OO 8.78E+03 1.76E+04 
Tc-99 4.2239E-Q4 6,516.251 13,032.502 O.ooE+OO 2.75E+OO 5.5OE+OO 
Th-229 1.2407E-l1 6,516251 13,032.502 O.ooE+OO 8.OSE-OS 1.62E-Q7 
Th-230 8.3497E-oB 6,516.251 13,032.502 O.ooE+OO 5.44E-04 1.09E-03 
Th-232 3.8371E-14 6,516.251 13,032.502 O.ooE+OO 2.50E-l0 5.ooE-l0 
TI-208 4.0414E-OS 6,516.251 13,032.502 O.ooE+OO 2.63E-04 5.27E-04 
U-232 1.0948E-Q7 6,516251 13,032.502 O.ooE+OO 7.13E-04 1.43E-03 Thermal Power 
U-233 3.6275E-09 6,516.251 13,032.502 O.ooE+OO 2.36E-Q5 4.73E-OS Nominal Heat Bounding 
U-234 1.8562E-04 6,516.251 13,032.502 O.ooE+OO 1.21E+OO 2.42E+OO Output Heat Output 
U-235 -2.7235E-06 6,516.251 0.000 4.70E-02 2.92E-02 4.70E-Q2 (Walls\ /Watts\ 
U-236 1.5493E-OS 6,516.251 13,032.502 O.ooE+OO 1.01E-Ql 2.02E-Ql 1.09E+02 2.18E+02 
U-238 -4.2851 E-Q9 6,516.251 0.000 5.63E-04 5.35E-04 5.63E-04 Total Total 
Y-90 1.3475E+OO 6,516.251 13,032.502 O.ooE+OO 8.78E+03 1.76E+04 
Other Radionuclides 8.92E+03 1.78E+04 

utTempIa~~~rY.'" a!Ul~ 
TemDlate Selection Summary 

FromSFD Used Basis lor Pammetar Differences: 
_-.or: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 0/0: 92.84381755 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 6.516.251 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 13.032.502 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMfGiven EOL HM 

Nomin al. O. 88 .02 
Bounding: 1.77 

1Reaetor shutdown, core removal, storage, shipping or other date confinning that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMn.
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Naill<>: FRG-1 (GERMANY) 1Fuel decay start date: 1994 Canister usage: 
SNFID#: 741 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 109 - MfR TYPE Template: AIR (Ught Water. Alum., 60 to 100%, U) 4.54 
Heavy Me1a1 Mas.: BOl=161.56kg ; EOL=150.93kg 'Template Bumup(MWd): 367.2 
ROD storage Sl1tl: SRS Templa1e BOl He"vy Me1a1 Ma.. (MT): 0.00116689 

Template Decay Time" 35 years 
D. Estimateo m Xo x, b Yo Y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.0068E-09 10,064.449 20,128.897 O.OOE+OO 2.02E-05 4.04E-05 Avg. MeV 
Am-241 2.5251E-03 10,064.449 20,128:897 O.OOE+OO 2.54E+Ol 5.08E+Ol 0.0150 1.483E+15 
Am-242m 3.9624E-Q7 10,064.449 20,128.897-O:OOE+OO 3.99E-Q3 7.98E-Q3 0.0250 3.078E+14 
Am-243 1.4880E-06 10,064.449 20,128.897 O.OOE+OO 1.50E-Q2 3.00E-02 0.0375 2.676E+14 
C-14 5.7053E-09 10,064.449 20,128297 O.OOE+OO 5.74E-05 1.15E-04 0.0575 2.880E+14 
CI-36 1.3124E-32 10,064.449 20,128.897 O.OOE+OO 1.32E-28 2.64E-28 0.0850 1.735E+14 
Cm-243 1.1419E-Q7 10,064.449 20,128.897 O.OOE+OO 1.15E-Q3 2.30E-Q3 0.1250 1.146E+14 
Cm-244 1.6522E-Q5 10,064.449 20,128.897 O.OOE+OO l.66E-Ql 3.33E-Ol 0.2250 1.498E+14 
Co-6O 7.4047E-07 10,064.449 20,128.897 O.OOE+OO 7,45E-03 1.49E-02 0.3750 6.517E+13 
Cs-l34 2.0455E-05 10,064.449 20,128.897 O.OOE+OO 2.06E-Ol 4.12E-Ol 0.5750 1.077E+15 
Cs-l35 3.4477E-06 10,064.449 20,128.897 O.OOE+OO 3.47E-Q2 6.94E-02 0.8500 1.316E+13 
Cs-137 1.4365E+OO 10,064.449 20,128.897 O.OOE+OO 1,45E+04 2.89E+04 1.2500 6.364E+12 
Eu-l54 7.3230E-Q3 10,064.449 20,128.897 O.OOE+OO 7.37E+Ol 1,47E+02 1.7500 3.582E+11 
Eu-155 5.9259E-04 10,064.449 20,128.897 O.OOE+OO 5.96E+OO 1.19E+Ol 2.2500 2.996E+07 
Fe-55 2.2791E-Q6 10,064.449 20,128.897 O.OOE+OO 2.29E-02 4.59E-Q2 2.7500 2.8S8E+07 
H-3 1.9698E-Q3 10,064.449 20,128.897 O.OOE+OO 1.98E+Ol 3.96E+Ol 3.5000 1.679E+04 
1-129 7.5300E-Q7 10,064.449 20,128.897 O.OOE+OO 7.58E-03 1.52E-Q2 5.0000 6.864E+03 
Kr-85 4.1176E-Q2 10,064.449 20,128.897 O.OOE+OO 4. 14E+02 8.29E+02 7.0000 7.518E+02 
Np-237 9.5752E-Q6 10,064.449 20,128.897 O.OOE+OO 9.64E-Q2 1.93E-Ol 11.0000 8.386E+01 
Pa-231 3.9379E-Q9 10,064.449 20,128.897 O.OOE+OO 3.96E-05 7.93E-Q5 
Pb-21 0 3.3115E-l0 10,064.449 20,128.897 O.OOE+OO 3.33E-06 6.67E-Q6 
Pm-147 9.2402E-Q4 10,064.449 20,128.897 O.OOE+OO 9.30E+OO 1.86E+Ol 
Pu-238 1.6217E-Q2 10,064.449 20,128.897 O.OOE+OO 1.63E+02 3.26E+02 
Pu-239 4.2810E-Q4 10,064.449 20,128.897 O.OOE+OO 4.31E+OO 8.62E+OO 
Pu-240 2.4333E-Q4 10,064.449 20,128.897 O.OOE+OO 2,45E+OO 4.90E+OO 
Pu-241 1.6242E-Q2 10,064.449 20,128.897 O.OOE+OO 1.63E+02 3.27E+02 
Pu-242 3.6329E-Q7 10,064.449 20,128.897 ~-----O:-OOE+OO 3.66E-Q3 7.31E-Q3 
Ra-226 9.0114E-l0 10,064.449 20,128.897 O.OOE+OO 9.07E-06 1.81E-Q5 
Ra-228 3.1019E-14 10,064.449 20,128.897 O.OOE+OO .3.12E-l0
 6.24E-l0 
Ru-l06 2.1225E-l0 10,064.449 20,128.897 O.OOE+OO 2.14E-Q6
 4.27E-Q6 
5e-79 1.2930E-Q5 10,064.449 20,128.897 O.OOE+OO l.30E-Ql
 2.60E-Ql 
5n-126 1.1571E-Q5 10,064.449 20,128.897 O.OOE+OO 1.16E-Ol
 2.33E-Ql 
5r-90 1.3472E+OO 10,064.449 20,128.897 O.OOE+OO 1.36E+04
 2.71E+04 
Tc-gg 4.2239E-Q4 10,064.449 20,128.897 O.OOE+OO 4.25E+OO
 8.50E+OO 
Th-229 1.2407E-ll 10,064.449 20,128.897 O.OOE+OO 1.25E-Q7
 2.50E-Q7 
Th-230 8.3497E-Q8 10,064.449 20,128.897 O.OOE+OO 8.40E-Q4
 1.68E-Q3 
Th-232 3.8371E-14 10,064.449 20,128.897 O.OOE+OO 3.86E-l0
 7.72E-l0 
n-208 4.0414E-Q8 10,064.449 20,128.897 O.OOE+OO 4.07E-Q4
 8.13E-04 
U-232 1.0948E-Q7 10,064.449 20,128.897 O.OOE+OO 1.10E-Q3
 2.20E-Q3 Thermal Power 
U-233 3.6275E-Q9 10,064.449 20,128.897 O.OOE+OO 3.65E-05
 7.30E-Q5 Nominal Heat Bounding 
U-234 1.8582E-Q4 10,064.449 20,128.897 O.OOE+OO 1.87E+OO
 3.74E+OO Output Heal Output 
U-235 -2.7235E-Q6 10,064.449 0.000 6.92E-Q2 4.18E-Q2
 6.92E-Q2 /WallSl /Wattsl 
U-236 1.5493E-Q5 10,064.449 20,128.897 O.OOE+OO l.58E-Ql
 3.12E-Ql 1.68E+02 3.37E+02 
U-238 -4.2851 E-Q9 10,064.449 0.000 4.35E-Q2 4.35E-Q2
 4.35E-02 Total Total 
Y-90 1.3475E+OO 10,064.449 20,128.897 O.OOE+OO l.36E+04
 2.71E+04 
Other Radionuclides 1.38E+04
 2.75E+04 
W. Tl!IIlPIale SeIecti<m Summary. 8unIup ~ _114 cllild<s 
Template Selection Summary 

FromSFD Used Basis for Purameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches Am Template on all but one parameter (enrichment) making ATR a reasonable 
BOl HM Constituents: U3S12 U match. 

BOL Enrichment (0/0: 19.81106509 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estima1ed 

Nomlnal:1 10.064.449 Nominal bumup calcutated from the heavy metal mass destroyed. 
Bounding:1 I 20.128.897 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Mu1tiD11er Given Bumup Estima1ed EOl HMlGiven EOl HM 

Nominal: 0.20 I 1.001 
Bounding: 0.40 ,

Reactor shutdown, core removal, storage, stUpplng or other date conflRmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mess to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fud and T~W"ODIIation 
Fuel Name: FRJ (GERMANY) 1Fuel decay start date: 

SNFID#: 933 Estimates as of: 
Fuel Units & Oeser: 195· CONCENTRIC TUBES Template: 

Estimated 
1995 Canister usage: 
2030 18"x10' 

HFBR (Heavy Water. Alum., 40 to 100%, U) I 5.42 I 
_vy Metal Mass: BOl=39.31k9 ; EOl=26.87k9 'Template Bumup(MWd): 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 

Template Decay Time: 
lD. EstiJuatefj m x" x. b 

CUMWdFrom Nominal Bounding Fuel Initial Activity 
Radionuclide Templata Fuel Bumup (MWd)' Burnup (MWdl' (Ci) 
Ac·227 9.s869E-10 11,459.442 22,918.865 O.OOE+OO 
Am·241 1.0109E-02 11,459.442 22,918.865 O.OOE+OO 
Am-242m 1.2789E-06 11,459.442 22,918.885 O.OOE+OO 
Am-243 3.7047E-OS 11,459.442 22,918.885 O.OOE+OO 
C-14 2.6416E-oB 11,459.442 22,918.885 O.OOE+OO 
CI-36 4.4441E-31 11,459.442 22,918.885 O.OOE+OO 
Cm-243 3.9605E-06 11,459.442 22,918.885 O.OOE+OO 
Cm·244 2.6227E-Q3 11,459.442 22,918.885 O.OOE+OO 
Co-50 6.7740E·06 11,459.442 22,918.885 O.OOE+OO 
Cs-134 6.8894E-OS 11,459.442 22,918.885 O.OOE+OO 
Cs-135 4.2564E-Q6 11,459.442 22,918.885 O.OOE+OO 
Cs-137 1.4399E+OO 11,459.442 22,918.885 O.OOE+OO 
Eu-154 1.5522E-02 11,459.442 22,918.885 O.OOE+OO 
Eu-155 1.7588E-Q3 11,459.442 22,918.885 O.OOE+OO 
Fe-55 2.4933E-Q5 11,459.442 22,918.885 O.OOE+OO 
H-3 1.9945E-03 11,459.442 22,918.885 O.OOE+OO 
1-129 6.6403E-Q7 11,459.442 22,918.885 O.OOE+OO 
Kr-85 4.1002E-02 11,459.442 22,918.885 O.OOE+OO 
Np-237 3.1610E-Q5 11,459.442 22,918.885 O.OOE+OO 
Pa-231 1.8876E-Q9 11,459.442 22,918.885 O.OOE+OO 
Pb-21 0 8.3840E-11 11,459.442 22,918.885 O.OOE+OO 
Pm-147 4.6501E-04 11,459.442 22,918.885 O.OOE+OO 
Pu-238 1.3645E-Q1 11,459.442 22,918.885 O.OOE+OO 
Pu-239 6.9502E-Q4 11,459.442 22,918.885 O.OOE+OO 
Pu-240 3.8183E-04 11,459.442 22,918.885 O.OOE+OO 
Pu-241 6.5310E-Q2 11,459.442 22,918.885 O.OOE+OO 
PU-242 3.0911E-Q6 11,459.442 22,918.885 O.OOE+OO 
Ra-226 2.3512E-10 11,459.442 22,918.885 O.OOE+OO 
Ra-228 3.3386E-14 11,459.442 22,918.885 O.OOE+OO 
Ru-106 2.4490E-10 11,459.442 22,918.885 O.OOE+OO 
Se-79 1.2333E-05 11,459.442 22,918.885 O.OOE+OO 
Sn-126 1.0194E-05 11,459.442 22,918.885 O.OOE+OO 
Sr-90 1.3348E+OO 11,459.442 22,918.885 O.OOE+OO 
Tc-99 3.8056E-Q4 11,459.442 22,918.885 O.OOE+OO 
Th-229 1.7868E-11 11,459.442 22,918.885 O.OOE+OO 
Th-230 2.3348E-oB 11,459.442 22,918.885 O.OOE+OO 
Th-232 4.1288E-14 11,459.442 22,918.885 O.OOE+OO 
T~208 4.3190E-08 11,459.442 22,918.885 O.OOE+OO 
U-232 1.1707E-Q7 11,459.442 22,918.885 O.OOE+OO 
U-233 7.2175E-Q9 11,459.442 22,918.885 O.OOE+OO 
U-234 6.1543E-05 11,459.442 22,918.885 O.OOE+OO 
U-235 -2.8681 E-Q6 11,459.442 0.000 6.79E-Q2 
U-236 1.6701E-OS 11,459.442 22,918.885 O.OOE+OO 
U-238 -9.4194E-09 11,459.442 0.000 2.86E-Q3 
Y-90 1.3348E+OO 11,459.442 22,918.885 O.OOE+OO 
Other Rad'ronucndes 

1lI. T.......te~~ry,6-"
 lllICIChedoJ 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences:-_: HEAVY WATER HEAVY WATER 

Fuel Cladding:
 ALUM ALUM 
BOl HM COnstituents:
 ~ALX U 

BOL Enrichment %:
 79.89992512 40 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 11,459.442 Nominal bumup calculated from the heavy metal m
Bounding:1 I 22.918.885 Bounding bumup assumed to be twi09 nominal bu

Checks 

Estimated Bumupl 
Bumuo MultlDlIer Given Bumup Estimated EOl HMlGlven E

Nominal: 0.67 I 1.011 
Bounding: 1.34 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup 

164.6 
0.OOO3n 
35 years 

y" y. Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Inventories(Ci) Inventories(Ci) Group (bounding) 

1.10E·OS 2.20E·05 Avg. MeV 
1.16E+02 2.32E+02 0.0150 1.693E+15 
1.47E·02 2.93E-Q2 0.0250 3.478E+14 
4.25E-01 8.49E-01 0.0375 3.049E+14 
3.03E-Q4 6.05E-Q4 0.0575 3.280E+14 
5.09E-27 1.02E-26 0.0850 1.963E+14 
4.54E-02 9.08E-02 0.1250 1.324E+14 
3.01E+01 6.01E+01 0.2250 1.696E+14 
7.76E-02 1.55E-Q1 0.3750 7.361E+13 
7.89E-01 1.58E+OO 0.5750 1.230E+15 
4.88E-Q2 9.76E-Q2 0.8500 1.821E+13 
1.65E+04 3.30E+04 1.2500 1.088E+13 
1.78E+02 3.56E+02 1.7500 5.148E+11 
2.02E+01 4.03E+01 2.2500 3.565E+07 
2.86E-01 5.71E-Q1 2.7500 3.582E+07 
2.29E+01 4.57E+01 3.5000 9.524E+05 
7.61E-Q3 1.52E-Q2 5.0000 4.047E+05 
4.70E+02 9.40E+02 7.0000 4.633E+04 
3.62E-01 7.24E-01 11.0000 5.302E+03 
2.16E-Q5 4.33E-Q5 
9.61E-07 1.92E-Q6 
5.33E+OO 1.07E+01 
1.56E+03 3.13E+03 
7.96E+OO 1.59E+01 
4.38E+OO 8.75E+OO 
7.48E+02 1.50E+03 
3.54E-Q2 7.08E-Q2 
2.69E-Q6 5.39E-Q6 
3.82E-10 7.65E-1O 
2.81E-Q6 5.61E-Q6 
1.41E-01 2.83E-01 
1.17E-Q1 2.34E-01 
1.53E+04 3.06E+04 
4.36E+OO 8.72E+OO 
2.OSE-07 4.10E-07 
2.68E-Q4 5.35E-Q4 
4.73E-10 9.48E-10 
4.95E-Q4 9.90E-Q4 
1.34E-Q3 2.68E-Q3 Thermal Power 
8.27E-OS 1.65E-Q4 Nominal Heat Bounding 
7.OSE-01 1.41E+OO Output Heat Output 
3.50E-Q2 6.79E-Q2 /Watts\ /Watts\ 
1.91E-Q1 3.83E-Q1 2.42E+02 4.83E+02 
2.55E-Q3 2.66E-Q3 Total Total 
l.53E+04 3.06E+04 
1.58E+04 3.16E+04 

ass destroyed. 
mup. 

Ol HM 

values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeJ11PIale IJlf9nllation Estmated 

Fuel Name: FRJ (GERMANY) ' Fuel decay start elate: 1993 Canister usage: 
SNF 10 #: 1000 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 10  CONCENTRIC TUBES Template: HFBR (Heavy Water, Alum., 40 to 100%, U) 0_2B 
Heavy Metal Mass: BOl=3.78k9 ; EOl=3.34k9 'Templale Bumup(MWd): 164.6 
ROD Storage SIte: SRS Template BOL Heavy Metal Mass (MT): 0.000377 

Template Decay Time" 35 years 
D. Estimates m Xo b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-';A:=c"'-2"'2;:;7 ._9;.o.'''586;-;:;;;9"'E-..;1'''0----_i4'''OB'''.O4;;_;_;9;-.-----;c81;_;6;-c.0~9~7 O.OOE+OO 3.91E-07 7.82E.Q7 Avo. MeV 
Am-241 1.0109E.Q2 408.049 816.097 O.OOE+OO 4.13E+OO 8.25E+OO 0.0150 6.028E+13 
Am-242m 1.2789E-06 408.049 816.097 0.OOE:-+OO-=----;:5~.22~E".Q4~-----'0'1.::;04::;E;:,-'0~'i:3--lf--:O:':.0:-=2;::50:---------:'1.:=23~c9:OE:-'+-:::-13 
Am-243 3.7047E.Q5 408.049 816.097 O.OOE+OO 1.51E.Q2 3.02E-02 0.0375 1.086E+13 
-';Cc.:-l:-4:='--------2:;:.64:::7:1~6~E.Q--=:;8-----i408=.04;;-;-;9:------~81;-;60':.0"'9""7- 0.00E+OOC_---71":.0"'8E~--"057____----;2-"-'.1"'6~E.Q_=5-+-':'0 ..:::05"'7.::.5----C'1.-C'168::=E.:..+1:.::.3 
CI-36 4.4441E-31 408.049 816.097 O.OOE+OO 1.81E-28 3.63E-28 0.0850 6.989E+12 
-:C;-cm=--"'243=-------""C3;:-.~9605~~E-06~-----i4:::08:;:.:::04;-;9;-.----~81;-;6;-c.0~97--~ O:OO~E+oo~:---71.:;::62"'E;:,.Q-;c3;c------;;3:;::.2~3E~--;c03;c------iII--o;:-.'C:12:;;50::------4-;'.:::71:::3~E+'-:1:::-2 

-:C"=m'C-;;;244c-'- ---;2"'.6:;22~7"'E_:-03;;;-_---_:408=.:::04-;;9:---_- _ _c8:::1~6c;.0~97 O.OOE+OO 1.07E+OO 2.14E+OO 0.2250 6.039E+12 
-:C?o-6O~..,....---------'6:;:.77~4O~E--:087____------"408=.04;;_;_;9C_---.::.81;_;60,:.0~97 O.OOE+OO 2.76E-03 5.53E.Q3 0.3750 2.621E+12 
Cs-l34 6.8894E.Q5 408.049 816.097 O.OOE+OO 2.81E-02 5.62E-02 0.5750 4.378E+13 
CS-135 4.2564E-08 408.049 816.097 O.OOE+OO 1.74E-03 3.47E.Q3 0.8500 6.484E+l1 
~C~S--'-1_:37-'---------1'"'.43=9~9E~+OO~'------"408""'.04~9'------.::.81'-'6"'.0~97 O.OOE+OO 5.88E-Kl2 1.18E+03 1.2500 3.874E+ll 
Eu-l54 1.5522E-02 408.049 816.097 O.OOE+OO 6.33E+OO 1.27E-Kll 1.7500 1.833E+l0 
-:E"'u-i-l-:5-=-5-------1:-.7:;;586~~E.Q--=:;3-----i408=.04;;-;-;9C----:::81;-;60':.0~97 O.OOE+OO 7.18E-Ol l.44E+OO 2.2500 1.269E+06 
Fe-55 2.4933E.Q5 408.049 816.097 O.OOE+OO 1.02E-02 2.03E-02 2.7500 1.275E+06 
-;-H~-3,c=----------'l;'O.9"'94~5"'E---;;0"'3-----i4~08"'.04;;-;-;9;-.-----;c81;-;6;-c.0~97 0.OO"'E-KlO__;;;-__--;8'=.1""4"'E.Q-:-:-l """1::.63""E;=+OO~-+--:c3.c::5000=-----=3.'7392:=:;E +04:-.;-cc
___1-,.:1::;29~--__--_-_6"'.-=6403==''::Eo---0:;:7o--------'408'''''.~04:'9=------~--''-81'-'6~.097 O.OOE+OO 2.71 E.Q4 5.42E.Q4 5.0000 1.441E+04 
Kr-85 4.1002E.Q2 408.049 816.097 _~0.::;0::OcE~+OO~---1:,.:.6:::7:c:E='-Kl~1---3oc.~35~E='-Kl~1--j1----:77-oooo=:::---_l::-,.65=-O~E+03~ 
Np-237 3.1610E.Q5 408.049 816.097 O.OOE+OO 1.29E-02 2.58E-02 11.0000 1.888E+02 
Pa-231 1.8876E.Q9 408.049 816.097 O.OOE+OO 7.70E-07 l.54E.Q6 
Pl>-21 0 8.3840E-l1 408.049 816.097 O.OOE+OO 3.42E-Q8 6.84E.Q8 

-=P'-'m"-:-1'=4"-7 ---'4'-'.650~~lE~.Q4-""------"408""'.04~9'-----.::.81'-'6"'.0~97 O.OOE+OO 1.90E.Ql 3.79E.Ql 
Pu-238 1.3645E-Ol 408.049 816.097 O.OOE+OO 5.57E-Kll 1.11 E-Kl2 

-=P:=u-:-2::=3""9 .---'60".950~~2"'E.Q4-:-:----~408""'.04~9'-----""81;_;6"'.0~97 O.OOE+OO 2.64E-Ol 5.67E.Ql
Pu-24O 3.8163E.Q4 408.049 816.097 O.OOE+OO 1.58E-Ol 3.12E-Ol 
Pu-241 6.5310E.Q2 408.049 816.097 O.OOE+OO 2.66E-Kll 5.33E-Kll 
Pu-242 3.0911E-06 408.049 816.097 O.OOE+OO 1.26E.Q3 2.52E.Q3 
Ra-226 2.3512E-l0 408.049 816.097 O.OOE+OO 9.59E-08 1.92E.Q7 
-=Ro--a-..:-22~8----------'3:;:.c::3366='=Eo---l"-:4o-_------'408-=' ..::.04-C'9o--------'8""1'-'6'".0~97 O.OOE+OO 1.36E-ll 2.72E-ll 
Ru-1OB 2.4490E-l0 408.049 816.097 O.OOE+OO 9.99E-Q8 2.00E-G7 
Se-79 1.2333E.Q5 408.049 816.097 O.OOE+OO 5.03E.Q3 1.01E.Q2 
So--126 1.0194E.Q5 408.049 816.097 O.OOE-KlO 4.16E-G3 8.32E.Q3 
Sr-90 1.3348E+OO 408.049 816.097 O.OOE+OO 5.45E-Kl2 1.09E+03 
Tc-99 3.8056E.Q4 408.049 816.097 O.OOE+OO 1.55E.Ql 3.11 E.Ql 
Th-229 1.7888E-ll 408.049 816.097 O.OOE+OO 7.29E.Q9 1.46E-Q8 
Th-230 2.3348E-Q8 408.049 816.097 O.OOE+OO 9.53E-06 1.91E.Q5 
~Th"'-;;;2;;;32=---------4"'.1"'2c;88~E~--;,1-ic4----_:408~.04~9:_---8"'1~6c;.09",,:7 O.OOE+OO 1.68E-ll 3.37E-ll 
TI-208 4.3190E-Q8 408.049 816.097 O.OOE+OO 1.76E.Q5 3.52E.Q5 
U-232 1.1707E-D7 408.049 816.097 O.OOE+OO 4.78E.Q5 9.55E.Q5 Thermal Power 
""'U';--~233~_-_----__;,7.';20:17~5"'Eo--.Q9;;;:---_---:408~__;;.04~9---_-;c81;_;6"'.09~7;- ___i0:.:.OO;;-~E='+OO_=----;;-2'::.95~E--;-06;;;-_--;;-5.:;::8"'9E~-{)6--;;;;--lINOminalHeat Bounding
U-234 6.1543E.Q5 408.049 816.097 O.OOE+OO 2.51E-G2 5.02E.Q2 Output Heat Output 
U-235 -2.8881 E-06 408.049 0.000 3.67E.Q3 2.50E.Q3 3.67E.Q3 /WallSl /WallSl 
U-236 1.6701E.Q5 408.049 816.097 O.OOE+OO 6.81E.Q3 1.36E.Q2 8.60E+OO 1.72E+Ol 
U-236 -9.4194E.Q9 408.049 0.000 7.00E.Q4 6.97E.Q4 7.00E.Q4 Total Total 
V-90 1.3348E+OO 408.049 816.097 O.OOE+OO 5.45E-Kl2 1.09E+03 
Other Radionuclides 5.63E-Kl2 1.13E-Kl3 
m. Temoiale SeIoclitm Sunumlrv,-U-U ,andChedls 
Template selection Summary 

From SFO Used Basis for Parameter Differences:
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Claddln9:1------'=A"-:LC'U"'M':-"-'::."...--t-----'=---A.:..LUc:Mc::--=-----l 

BO;o~==~~I----44=.~=A=:L.X=13;:---t------;40~I~=-:1c:00-;:---1 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

NomInal:1 I 408.049 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 816.097 Bounding bumup ~med to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MUItiDlier Given Bumuo Estimstsd EOL HMlGlven EOL HM
 

Nominal: 0.25
 I 1.001
 
Bounding: 0.49
 ,

Reactor shutdown, core removal, storage. shipptng or other date conflnnmg that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bUmup vaJues (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuelanct Template lnfotm8tion Estimated 

Fuel Name: FRJ TUBES (GERMANY) 'Fuel decay start date: 1998 Canister usage: 
SNFID#: 999 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 3 - CONCENTRIC TUBES Template: HFBR (Heavy Water, Alum., 10 to 2M::', U) 0.13 
_vy Metal Mass: BOL=3.04kg ; EOl=3.01kg 'Template Bumup(MWd): 15 
ROD Slorage Site: SRS Template BOL _vy Metal Mass (MT): 0.00034251 

Template Decay Time' 25 ye... 

U. Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

GilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Gi) Invenlories(Gi) Inventories(Ci) Group (bounding) 
Ae-227 1.4973E-09 28.229 56.458 o.oOE-tOO 4.23E-08 8.45E-08 Avg. MeV 
Am-241 2.6120E-Q2 28.229 56.458 O.ooE-tOO 7.37E-Ol 1.47E-tOO 0.0150 5.075E+12 
Am-242m 8.7133E-Q6 28.229 56.458 O.ooE-tOO 2.46E-Q4 4.92E-04 0.0250 1.053E+12 
Am-243 6.3980E-Q6 28.229 56.458 O.ooE-tOO 1.81E-Q4 3.61E-04 0.0375 9.237E+l1 
C-14 2.9600E-Q8 28.229 56.458 O.ooE-tOO 8.36E-07 1.67E-Q6 0.0575 1.001E+12 
CI-36 5.9507E-35 28.229 56.458 O.ooE-tOO 1.68E-33 3.36E-33 0.0850 5.928E+11 
Cm-243 1.9560E-Q6 28.229 56.458 O.ooE-tOO 5.52E-Q5 1.10E-04 0.1250 3.955E+l1 
Cm-244 9.0867E-05 28.229 56.458 O.ooE-tOO 2.57E-03 5.13E-Q3 0.2250 S.112E+11 
CO-60 8.4667E-Q6 28.229 56.458 O.ooE-tOO 2.39E-04 4.78E-Q4 0.3750 2.222E+l1 
Cs-l34 3.9760E-04 28.229 56.458 O.ooE-tOO 1.12E-02 2.24E-Q2 0.5750 3.788E+12 
Cs-l35 4.8607E-06 28.229 56.458 O.ooE-tOO 1.37E-04 2.74E-Q4 0.8500 5.049E+10 
Cs-137 1.8020E-tOO 28.229 56.458 O.ooE-tOO 5.09E+Ol 1.02E+02 1.2500 2.731E+l0 
EU-154 1.3860E-02 28.229 56.458 O.ooE-tOO 3.94E-Ol 7.88E-Ol 1.7500 1.386E+09 
Eu-155 2.0313E-03 28.229 56.458 O.ooE-tOO 5.73E-02 1.15E-Ol 2.2500 1.036E+OS 
Fe-55 3.7360E-Q4 28.229 56.458 O.ooE-tOO 1.05E-02 2.11E-02 2.7500 1.491E+04 
H-3 3.5233E-03 28.229 56.458 O.ooE-tOO 9.95E-02 1.99E-Ol 3.5000 2.861E+02 
1-129 7.1600E-07 28.229 56.458 O.ooE-tOO 2.02E-05 4.04E-05 5.0000 1. 136E+02 
Kr-85 7.4133E-02 28.229 56.458 O.ooE-tOO 2.09E-tOO 4.19E-tOO 7.0000 1.283E+Ol 
Np-237 3.8020E-Q6 28.229 56.458 O.ooE-tOO 1.07E-04 2.15E-04 11.0000 1.458E+OO 
Pa-231 3.7020E-09 28.229 56.458 O.ooE-tOO 1.OSE-07 2.09E-07 
Pb-21 0 1.4067E-13 28.229 56.458 O.ooE-tOO 3.97E-12 7.94E-12 
Pm-147 1.2360E-Q2 28.229 56.458 O.ooE-tOO 3.49E-Ol 6.98E-01 
Pu-238 5.3133E-Q3 28.229 56.458 O.ooE-tOO 1.50E-Ol 3.ooE-01 
Pu-239 1.0313E-Q2 28.229 56.458 O.ooE-tOO 2.91E-Ol 5.82E-Ol 
Pu-240 5.4153E-Q3 28.229 56.458 O.ooE-tOO 1.53E-Ol 3.06E-Ql 
Pu-241 2.9540E-Ql 28.229 56.458 O.ooE-tOO 8.34E-tOO 1.67E+Ol 
Pu-242 3.0713E-Q6 28.229 56.458 O.ooE-tOO 8.67E-Q5 1.73E-Q4 
Ra-226 5.9440E-13 28.229 56.458 O.ooE-tOO l.68E-ll 3.36E-ll 
Ra-228 1.6733E-14 28.229 56.458 O.ooE-tOO 4.72E-13 9.45E-13 
Ru-l06 2.7233E-Q7 28.229 56.458 O.ooE-tOO 7.69E-Q6 1.54E-Q5 
Se-79 1.2533E-05 28.229 56.458 O.ooE-tOO 3.54E-Q4 7.08E-Q4 
Sn-126 1.1393E-OS 28.229 56.458 O.ooE-tOO 3.22E-Q4 6.43E-Q4 
Sr-90 l.6333E+OO 28.229 56.458 O.ooE+OO 4.61E+01 9.22E+Ol 
Te-99 4.3533E-Q4 28.229 56.458 O.ooE+OO 1.23E-02 2.46E-Q2 
Th-229 1.0827E-12 28.229 56.458 O.ooE+OO 3.06E-11 6.11E-11 
Th-230 1.0793E-10 28.229 56.458 O.ooE+OO 3.OSE-09 6.09E-Q9 
Th-232 2.2773E-14 28.229 56.458 O.ooE+OO 6.43E-13 1.29E-12 
TI-208 7.3067E-09 28.229 56.458 O.ooE+OO 2.06E-07 4.13E-Q7 
U-232 l.9833E-Q8 28.229 56.458 O.ooE+OO 5.60E-07 1.12E-Q6 Thermal Power 
U-233 6.0453E-l0 28.229 56.458 O.ooE+OO 1.71E-Q8 3.41E-Q8 Nominal Heat Bounding 
U-234 6.1OOOE-Q7 28.229 56.458 O.ooE+OO 1.72E-OS 3.44E-OS Output Heat Output 
U-235 -2.5335E-Q6 28.229 0.000 1.30E-03 1.22E-Q3 1.30E-03 (Watts) (Watts) 
U-236 l.3000E-Q5 28.229 56.458 O.ooE+OO 3.67E-Q4 7.34E-Q4 6.05E-Gl 1.21E+OO 
U-238 -1.4207E-Q8 28.229 0.000 8.20E-04 8.19E-Q4 8.20E-Q4 Total Total 
V-90 1.6340E+OO 28.229 56.458 O.ooE+OO 4.61E+Ol 9.23E+Ol 
Other Radionuelides
 4.83E+Ol 9.66E+Ol 
'm. TemPlate ~ $ummary, p_
 anel CIledcs 
Template selection Summary 

From SFD ~ Basis lor Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U3S12 U 

BOL enrichment Of.: 19.72968438 101020 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nominal: 0.249 28.229 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 56.458 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumuo Multiolier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal:1 0.21 113.31 I 1.001 
Bounding: 0.42 ,

Reactor shutdown, core removal, stomge. shipping or other date confmnlng that Irradiation ceased lor fuel.
 

2Tol81 bumup for all fuel associated vvith this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lnf_tion Estimated 

Fuel Name: FRM (GERMANY) 1Fuel decay start date: 1995 Canister usage: 
SNFID#: 806 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 31 - MTR TYPE Template: ATR (Ughl Waler. Alum.. 60 to 100%. U) 1.29 
Heavy Melal Mass: 801.=6.4OI<g ; E01.=3.17kg "Templ.te Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 year.; 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Invento,ies(Ci) Group (boUnding) 
Ae-227 2.0068E-Q9 3.053.191 6.056.473 O.OOE+OO 6.13E-<J6
 1.22E-05 Avg. MeV 
Am-241 2.5251E-Q3 3.053.191 6,056.473 O.OOE+OO 7.71E+OO
 1.53E-Hll 0.0150 4.461E+14 
Am-242m 3.9624E-Q7 3,053.191 6,056.473 O.OOE+OO 1.21E-Q3
 2.40E-03 0.0250 9.263E+13 
Am-243 1.4880E-06 3,053.191 6,056.473 O.OOE+OO 4.54E-03
 9.01E-Q3 0.0375 8.051E+13 
C-14 5.7053E-Q9 3,053.191 6,056.473 O.OOE+OO 1.74E-05
 3.46E-Q5 0.0575 8.6G6E+13 
CI-36 1.3124E-32 3,053.191 6,056.473 O.OOE+OO 4.01E-29
 7.95E-29 0.0850 5.221E+13 
Cm-243 1.1419E-07 3,053.191 6,056.473 O.OOE-HlO 3.49E-04
 6.92E-Q4 0.1250 3.449E+13 
Cm-244 1.6522E-05 3,053.191 6,056.473 O.OOE+OO 5.04E-02
 1.00E-Ql 0.2250 4.508E+13 
Co-6O 7.4047E-07 3,053.191 6,056.473 O.OOE+OO 2.26E-03
 4.48E-03 0.3750 1.961E+13 
Cs-l34 2.0455E-05 3,053.191 6,056.473 O.OOE+OO 6.25E-Q2
 1.24E-Ql 0.5750 3.241E+14 
Cs-l35 3.4477E-<J6 3,053.191 6,056.473 O.OOE+OO 1.05E-Q2
 2.09E-Q2 0.8500 3.959E+12 
Cs-137 1.4365E+OO 3,053.191 6,056.473 O.OOE+OO 4.39E-Hl3
 8.70E+03 1.2500 1.915E+12 
Eu-l54 7.3230E-03 3,053.191 6,056.473 O.OOE+OO 2.24E-Hll
 4.44E-Hll 1.7500 1.078E+11 
Eu-155 5.9259E-04 3,053.191 6,056.473 O.OOE+OO 1.81E+OO
 3.59E+OO 2.2500 9.014E+06 
Fe-55 2.2791 E-<J6 3,053.191 6.056.473 O.OOE+OO 6.96E-03
 1.38E-02 2.7500 8.599E+06 
H-3 1.9696E-Q3 3,053.191 6,056.473 O.OOE+OO 6.01E+OO
 1.19E-Hll 3.5000 4.982E+03 
1-129 7.5300E-Q7 3,053.191 6,056.473 O.OOE+OO 2.30E-03
 4.56E-Q3 5.0000 2.036E+03 
K'-85 4.1176E-Q2 3,053.191 6,056.473 O.OOE+OO 1.26E-Hl2
 2.49E-Hl2 7.0000 2.228E+02 
Np-237 9.5752E-<J6 3,053.191 6,056.473 O.OOE+OO 2.92E-Q2
 5.80E-Q2 11.0000 2.484E+01 
Pa-231 3.9379E-Q9 3,053.191 6,056.473 O.OOE+OO 1.20E-05
 2.38E-Q5 
Pb-21 0 3.3115E-l0 3,053.191 6,056.473 O.OOE+OO 1.01 E-<J6
 2.01 E-<J6 
Pm-147 9.2402E-04 3,053.191 6,056.473 O.OOE+OO 2.82E+OO
 5.60E+OO 
Pu-238 1.6217E-Q2 3,053.191 6.056.473 O.OOE+OO 4.95E-Hll
 9.82E-Hl1 
Pu-239 4.2810E-Q4 3,053.191 6,056.473 O.OOE+OO 1_31E+OO
 2.59E+OO 
Pu-240 2.4333E-Q4 3,053.191 6,056.473 O.OOE+OO 7.43E-Ql
 1.47E+OO 
Pu-241 1.6242E-Q2 3,053.191 6,056.473 O.OOE+OO 4.96E-Hll
 9.84E-Hll 
Pu-242 3.6329E-Q7 3,053.191 6,056.473 O.OOE+OO 1.11E-Q3
 2.20E-Q3 
Ra-226 9.0114E-l0 3,053.191 6,056.473 O.OOE+OO 2.75E-<J6
 5.46E-<J6 
Ra-228 3.1019E-14 3,053.191 6,056.473 O.OOE+OO 9.47E-11
 1.88E-10 
Ru-l06 2.1225E-l0 3,053.191 6,056.473 O.OOE+OO 6.48E-07
 1.29E-<J6 
5e-79 1.2930E-05 3,053.191 6.056.473 O.OOE+OO 3.95E-02
 7.83E-02 
5n-126 1.1571E-05 3,053.191 6,056.473 O.OOE+OO 3.53E-Q2
 7.01E-Q2 
S'-90 1.3472E+OO 3,053.191 6,056.473 O.OOE+OO 4.11E+03
 8.16E-Hl3 
Te-99 4.2239E-Q4 3,053.191 6,056.473 O.OOE+OO 1_29E+OO
 2.56E+OO 
Th-229 1.2407E-ll 3,053.191 6,056.473 O.OOE+OO 3.79E-oB
 7.51E-oB 
Th-230 8.3497E-oB 3,053.191 6,056.473 O.OOE+OO 2.55E-Q4
 5.06E-Q4 
Th-232 3.8371E-14 3,053.191 6,056.473 O.OOE+OO 1.17E-l0
 2.32E-l0 
T1-208 4.0414E-oB 3,053.191 6,056.473 O.OOE+OO 1_23E-Q4
 2.45E-Q4 
U-232 1.0948E-Q7 3,053.191 6,056.473 O.OOE+OO 3.34E-Q4
 6.63E-04 Thermal Powe, 
U-233 3.6275E-Q9 3,053.191 6,056.473 O.OOE+OO 1.11E-Q5
 2.20E-05 Nominal Heat Bounding 
U-234 1.8562E-Q4 3,053.191 6,056.473 O.OOE+OO 5.67E-Ol
 1.12E+OO Output Heat Output 
U-235 -2.7235E-<J6 3,053.191 0.000 1.26E-02 4.28E-Q3
 1.26E-Q2 /Wattsl (Watts) 
U-236 1.5493E-05 3,053.191 6,056.473 O.OOE+OO 4.73E-Q2
 9.38E-Q2 5.11E+01 1.01E+02 
U-238 -4.2851 E-Q9 3,053.191 0.000 1.91E-Q4 1.78E-Q4
 1.91E-Q4 Total Total 
Y-90 1.3475E+OO 3,053.191 6,056.473 O.OOE+OO 4.11E+03
 8.16E-Hl3 
Other Radionuelides 4.18E-Hl3 8.29E-Hl3 

m.Temoble 8eIeeIioD s.m-rv, llom" lUlIfClIeekl> 
Template Selection Summary 

FromSFD Used Basis fo, Parameter Differences: 
Reaetw Moderator: UGHTWATER UGHTWATER 

Fuel C1addlng: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOl Enrichment "I.: 91.10863593 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: I I 3.053.191 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 I 6.056.473 Bounding bumup calculated assuming all SOL heavy metal burned.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EsllIll3teCll EOL HMlGiven EOl HM 

Nominal: 1.52 I 1.061 
Bounding:1 3.01 ,

Reactor shutdo'Ml, core removal, storage. shIpping or other date conflnnlng that Inadiatlon ceased for fuel.
 

~otal bumup for all fuel associated with this 'NOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. FuelllJl(J l'.....te Wotmation Estimated 

Fuel Name: FRM (GERMANY) . 'Fuel decay start date; 1995 Canister usage: 
SNFID#: 805 Estimates as of: 2030 18"x10' 

Fuel Unlls & Oeser: 50 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 1000/0. U) 2.08 
_vy Metal Mass: BOL=28.18k9 ; EOL=23.47k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 

n. Estimates m x" x. b Yo y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 4.460.461 8.920.923 O.ooE+OO 8.95E-OB 1.79E-05 AV9. MeV 
Am-241 2.5251E-03 4.460.461 8.920.923 O.ooE+OO 1.13E-+<J1 2.25E-+<J1 0.0150 6.570E+14 
Am-242m 3.9624E-Q7 4,460.461 8,920.923 O.ooE+OO 1.77E-Q3 3.53E-03 0.0250 1.364E+14 
Am-243 1.4880E-Q6 4.460.461 8.920.923 O.ooE+OO 6.64E-03 1.33E-02 0.0375 1.186E+14 
C-14 5.7053E-Q9 4.460.461 8.920.923 O.ooE+OO 2.54E-05 5.09E-05 0.0575 1.276E+14 
CI-36 1.3124E-32 4.460.461 8.920.923 O.ooE+OO 5.85E-29 1.17E-28 0.0850 7.691E+13 
Cm-243 1.1419E-Q7 4,460.461 8,920.923 O.ooE+OO 5.09E-04 1.02E-03 0.1250 5.080E+13 
Cm-244 1.6522E-05 4.460.461 8.920.923 O.ooE+OO 7.37E-02 1.47E-Ol 0.2250 6.640E+13 
Co-6O 7.4047E-07 4,460.461 8.920.923 O.ooE+OO 3.30E-Q3 6.61E-03 0.3750 2.888E+13 
Cs-l34 2.0455E-Q5 4.460.461 8.920.923 O.ooE+OO 9.12E-02 1.82E-Ql 0.5750 4.774E+14 
Cs-l35 3.4477E-Q6 4.460.461 8.920.923 O.ooE+OO 1.54E-02 3.08E-02 0.8500 5.831E+12 
Cs-137 1.4365E+OO 4,460.461 8.920.923 O.ooE+OO 6.41E-+<J3 1.28E-+<J4 1.2500 2.821E+12 
Eu-154 7.3230E-03 4.460.461 8.920.923 O.ooE+OO 3.27E-+<Jl 6.53E-+<Jl 1.7500 1.588E+11 
EU-155 5.9259E-04 4.460.461 8.920.923 O.ooE+OO 2.64E+OO 5.29E+OO 2.2500 1.328E+07 
Fe-55 2.2791E-Q6 4,460.461 8.920.923 O.ooE+OO 1.02E-02 2.03E-02 2.7500 1.267E+07 
H-3 1.9698E-03 4,460.461 8,920.923 O.ooE+OO 8.79E+OO 1.76E-+<Jl 3.5000 7.365E+03 
1-129 7.5300E-07 4.460.461 8.920.923 O.ooE+OO 3.36E-Q3 6.72E-Q3 5.0000 3.010E+03 
Kr-SS 4.1176E-02 4.460.461 8.920.923 O.ooE+OO 1.84E-+<J2 3.67E-+<J2 7.0000 3.295E+02 
Np-237 9.5752E-OB 4,460.461 8,920.923 O.ooE+OO 4.27E-02 8.54E-Q2 11.0000 3.674E+Ol 
Pa-231 3.9379E-Q9 4,460.461 8,920.923 O.ooE+OO 1.76E-OS 3.51E-05 
Pb-21 0 3.3115E-l0 4.460.461 8.920.923 O.ooE+OO 1.48E-OB 2.95E-OB 
Pm-147 9.2402E-04 4.460.461 8.920.923 O.ooE+OO 4.12E+OO 8.24E+OO 
Pu-238 1.6217E-02 4.460.461 8.920.923 O.ooE+OO 7.23E-+<Jl 1.45E-+<J2 
Pu-239 4.2810E-04 4,460.461 8,920.923 O.ooE+OO 1.91E+OO 3.82E+OO 
PU-240 2.4333E-04 4,460.461 8.920.923 O.ooE+OO 1.09E+OO 2.17E+OO 
Pu-241 1.6242E-02 4.460.461 8.920.923 O.ooE+OO 7.24E-+<Jl 1.45E-+<J2 
Pu-242 3.6329E-07 4.460.461 8.920.923 O.ooE+OO 1.62E-03 3.24E-Q3 
Ra-226 9.0114E-1O 4.460.461 8,920.923 O.ooE+OO 4.02E-Q6 8.04E-Q6 
Ra-228 3.1019E-14 4,460.461 8,920.923 O.ooE+OO 1.38E-l0 2.77E-l0 
Ru-1OB 2.1225E-l0 4.460.461 8.920.923 O.ooE+OO 9.47E-07 1.89E-OB 
50-79 1.2930E-05 4.460.461 8.920.923 O.ooE+OO 5.77E-Q2 1.15E-Ql 
5n-126 1.1571E-05 4,460.461 8,920.923 O.OOE+OO 5.16E-Q2 1.03E-Ql 
5r-90 1.3472E+OO 4,460.461 8,920.923 O.ooE+OO 6.01E+03 1.20E-+<J4 
TC-99 4.2239E-04 4,460.461 8,920.923 O.ooE+OO l.88E+OO 3.77E+OO 
Th-229 1.2407E-11 4.460.461 8.920.923 O.ooE+OO 5.53E-Q8 1.11E-07 
Th-230 8.3497E-Q8 4.460.461 8.920.923 O.OOE+OO 3.72E-04 7.45E-04 
Th-232 3.8371E-14 4,460.461 8,920.923 O.ooE+OO 1.71E-10 3.42E-10 
TI-208 4.0414E-08 4,460.461 8,920.923 O.ooE+OO 1.80E-04 3.61E-04 
U-232 1.0946E-Q7 4.460.461 8.920.923 O.ooE+OO 4.88E-04 9.77E-04 Thermal Power 
U-233 3.6275E-09 4,460.461 8.920.923 O.ooE+OO 1.62E-Q5 324E-Q5 Nominal Heat Bounding 
U-234 1.8562E-04 4,460.461 8,920.923 O.ooE+OO 8.28E-Q1 1.66E+OO Output HeatOulput 
U-235 -2.7235E-Q6 4,460.461 0.000 2.74E-02 1.52E-Q2 2.74E-Q2 /Wattsl MIami 
U-236 1.5493E-Q5 4.460.461 8.920.923 O.ooE+OO 6.91E-02 1.38E-Ql 7.46E+Ol 1.49E+02 
U-238 -4.2SS1E-09 4,460.461 0.000 5.21E-Q3 5.19E-Q3 5.21E-03 Total Total 
V-90 1.3475E+OO 4.460.461 8,920.923 O.ooE+OO 6.01E+03 1.20E-+<J4 
Other Radionuelides 6.10E+03 1.22E-+<J4 

m.l'......~$deetion~rv,~tIlJ~and¢... 
Template Selection Summary 

FromSFD U_ Basis for Parameter Differences:
 
Reaclo< M..-ator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel malcIl.. ATR Templale on all but one pammeter (enrichment) making ATR. raasonable
 
BOl HM Conslltuenls: U-ALX U malcIl.
 

BOL Enrichment 0/.: 44.97952648 60 to tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD estimated 

Nominal: 686.606 4.460.461 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 8.920.923 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupf
 
Bumup Multiplier
 Given Bumup Estimated EOl HMiGiven EOl HM 

Nomlnal:1 0.50 6.50 I 1.011 
Bounding: 1.01 ,

Reactor shutdown, core removal, storage, shlppmg or other dale confurmng thai uradiallon ceased for fuel. 

~olal bumup for aU fuel associated with this worksheet must be divided by BOL heavy melal mass to gel specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel ami Template IJlfo.-tiOll Estimated 

Fuel Name: FRR ASTRA (AUSTRIA) , Fuel decay start date: 2010 Canister usage: 
SNFID#: 738 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 14 - MTR TYPE Template: ATR (Ught Water. Alum .. 60 to 100%. U) 0.S8 
Heavy Metal Mass: BOL=5.60k9 ; EOL=4.86k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
n. Estimates m x" b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 702.688 1.4OS.377 0.OOE:=+OO~:--__-;;4"".66E-07 9.32E-07 Avg. MeV 
"A",m::.-==-24~1:-- -,=2:o:.0060",=",E=_-Q_=3==------____o7~0_=2",.688=_--_1""4,,,0",S",.3",77 O.OOE+OO 1.41 E+OO 2.82E+OO 0.0150 1.483E+14 
Am-242m 4.2429E_Q7 702.688 1,405.377 O.OOE+OO 2.98E_Q4 S.96E_Q4 0.0250 3.085E+13 
Am-243 1.4899E-Q6 702.688 1,4OS.377 O.OOE+OO 1.0SE_Q3 2.09E_Q3 0.0375 2.691E+13 

-;:C;;--1-;;4;;- ~'i':;;~1"'1;2;c;~"':"'2<------~7,,02~."'688~----;1 -,:,4;;;0:;::S'O.3",77 <l:2QE"+O~0---~4",.0,=1=E",-Q6,=- __-",8.,,,O:o3E:=--:OB'=-_11-----:~"':~o::5'=-~:'--_----.:::2'::.88c:,2E+13 
-:g"=~=~==-243=----_-._'=-"'~~~----"'7~0"'2~.688=----:1:-:.,4O~Sc;.3"'77 O.OOE+OO 9.22E-30 1.84E-29 0.1250 1.741E+13 
-:C"'m::._==-24477---------71.:o:644=3"'E=--Q-=7~-------o7~O::o2"'.688=------:1"'.4O~S"'.3=77~-_--'00'.OO""'E,,+OO~---"'1-=.16E-04 2·.31E-Q4_Q2 0.2250 1.178E+13 

2.9330E_QS 702.688 1.4OS.377 O.OOE+OO 2.OBE-02 4 12E 1.503E+13 
-;:C"'o-6O~~-----_---'S='.:o31=o86~E"'-Q6'=-------c::7~02='.,o688:o=__----1"'.4O~S_".3'"77~--_=0."'OO~:E:=+OO~--__c3::c=.74E-Q3 7.47E_Q3 0.3750 6.541E+12 
Cs-l34 3.1S63E_Q3 702.688 1,405.377 O.OOE+OO 2.22E+OO 4.44E+OO 0.5750 1.067E+14 
Cs-13S 3.4477E-Q6 702.688 1,405.377 O.OOE+OO 2.42E-Q3 4.8SE-Q3 0.8500 1.804E+12 
Cs-137 2.0313E+OO 702.688 1,405.377 O.OOE+OO 1.43E+03 2.85E+03 1.2500 1.030E+12 
Eu-l54 2.4S13E-02 702.688 1,405.377 O.OOE+OO 1.72E+Ol 3.44E+Ol 1.7500 4.728E+l0 

-;:E"'u-c:-1"S"'S __'4"'.8"'1"'7"'S=E"'-0"'3'--- -::70::-;20'.688='--------:-l,,,,4O_=S=,.~377 O.OOE+OO 3.39E+OO 6.77E+OO 2.2500 4.148E+06 
Fe-SS 1.2397E_Q4 702.688 l,4OS.377 O.OOE+OO B.71E-02 1.74E_Ql 2.7500 2.344E+06 
.;-H:c-3~----_---_=4_".S,,6_=97'='E=_-Q3=---__c7'='0:::2_".688=----"l,"'4O"'SO'.3=.77 O.OOE+OO 3.21 E+OO 6.42E+OO 3.5000 1.077E+04 
.;;1-,:.12:;;9~-_----------o-7.:;:S,,300~E=--Q,,7o----------o7;;;0:;;2:;.688:;;;;:-------;1c.:,4O~S::;.3~77 O.OOE+OO S.29E-04 1.OBE_Q3 5.0000 6.091E+02 
KN:852C'037c;-----------,1='.08~S;o:O~E-;-Q0;:;1----~7"'02"'.688~:-------:1:-:.,405=:;:.3,77 O.OOE+OO 7.62E+Ol 1.S2E+02 171.0000.0000 6.726E+Ol 
~ 9.S561 E-Q6 702.688 1,405.377 O.OOE+OO 6.71 E_Q3 1.34E-Q2 7.538E+OO 

Pa-231 2.0359E_Q9 702.688 1,405.377 O.OOE+OO 1.43E-Q6 2.86E-OB 
Pb-210 4.9728E-l1 702.688 1,405.377 O.OOE+OO 3.49E-oB 6.99E-oB 
Pm-147 4.8502E-02 702.688 l,4OS.377 0.OOE"-;+OO~--~3.:;;:4"'lE~+O~1---~6."'8;;:2E""+O~1---j1 
Pu-238 1.8254E-02 702.688 l,4OS.377 O.OOE+OO 1.28E+Ol 2.S7E+Ol 
Pu-239 4.2810E_Q4 702.688 1.4OS.377 O.OOE+OO 3.01E_Ql 6.02E_Ql 
Pu-24O 2.4368E-04 702.688 1,405.377 0.OO~E+OO~:_--"'1.""7:'ilE=_-Q~l 73."'4~2E=--Q~1--;1 
Pu-241 3.341SE_Q2 702.688 1,405.377 0.OO;oE+OO~'---2'='.,o35~E='+O'=71---4-=."'70"CE:=+O'=71--;1 
Pu-242 3.6329E_Q7 702.688 1,405.377 O.OOE+OO 2.SSE_Q4 S.llE_Q4 
Ra-226 2.2854E-l0 702.688 1,4OS.377 0.OO~E.+OO~'---71.==6=:1 E:=_Q.;::7=--__-:o3==.2""1E:=-Q7'-7_--iJ 
Ra-228 1.2426E-14 702.688 1,405_377 O.OOE+OO 8.73E-12 1.7SE-ll 
Ru-1OB 6.3589E-Q6 702.688 1,405_377 O.OOE+OO 4.47E_Q3 8.94E-Q3 
8e-79 1.2933E-Q5 702.688 1,405.377 0.OO;=E+OO~:_--~9.,o,0~9E""-Q3~---71.:;:8;;:2E""-Q_;;2~---j1 
8n-126 1.lS74E-Q5 702.688 1,405-377 O.OOE+OO 8.13E_Q3 1.63E_Q2 
8r-90 1.9248E+OO 702.688 1,405.377 O.OOE+OO 1.35E+03 2.71 E+03 
Te-99 4.2239E_Q4 702.688 1,405.377 O.OOE+OO 2.97E-Ol S.94E_Ql 
Th-229 S.0953E-12 702.688 1,405.377 O.OOE+OO 3.58E_Q9 7.16E_Q9 
Th-230 4.1885E-oB 702.688 l,4OS.377 O.OOE+OO 2.94E-Q5 S.89E-Q5 
Th-232 1.9270E-14 702.688 1,405.377 O.OOE+OO 1.35E-ll 2.71E-ll 
T1-208 4.6024E-oB 702.688 1,405.377 O.OOE+OO 3.23E-05 6.47E-Q5 
U-232 1.2582E_Q7 702.688 1,405.377 0.OO:~E:'=+OO~--__8'i'.~84:;:E""-Q5~_-_-;1,,-77;,;;;E~-Q4~-+.==.:,T;:,he;;:nna::;;;:;.I.:.p,;;0,;:w;:;e::,r=~ 

"'U"'-2::-;33;::--' 2=:.,o58"'2"'S:;E;..o-Q"'9'----"'7"'0"'2."'688:o=__----1"',405=_".3=77~---:c0'::.OO:::,E:=+OO~---"'1."'8=:lE~-Q6~---"'3.==63~E=_-.;cOB:;__1INominal Heat Bounding
U-234 1.84S0E_Q4 702.688 1,405.377 O.OOE+OO 1.30E_Ql 2.S9E_Ql Output Heat Output 
U-235 -2.7235E-Q6 702.688 0.000 1.13E_Q2 9.36E-Q3 1.13E_Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 702.688 1,405.377 O.OOE+OO 1.09E-02 2.18E-Q2 1.68E+Ol 3_35E+Ol 
U-238 -4.2851 E-Q9 702.688 0.000 1.29E_Q4 1.26E_Q4 1.29E_Q4 Total Total 
Y-90 1.9254E+OO 702.688 l,4OS.377 O.OOE+OO 1.35E+03 2.71E+03 
Other Radionuelides 1.36E+03 2.72E+03 

Temolate selection Summary 
From SFD Used Basis for Parameter Differences:

Reactor Moder8t«":I-_"'UG=HT~W'=A:.:-T:.:E:::R---:--+_-=lI:.::G:::HT::.W:::..:AT:::E::.R'--------I 

BOl H::.~=~:I---:-;~":l~7~:';-__-I-----'A":LU.;::U=M'---1 

SOL Enrichment'~ 93.15 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 702.688 Nominal bumup calaJlatad from the heavy metal mass deslroyad. 
Boundlng:1 I 1,40S.3n Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 
Nominal: 0.40 I 1.011 

Bounding: I 0.80 
1Reactor shutdown, core removal, storage, shipping or other date confinmng that Irradiation ceased for fuel. 

1"olal bumup for all fuel associated vmh this wor1<sheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel"mt T~ Infonnalion Estimated 
Fuel Name: FRR ASTRA (AUSTRIA) , Fuel decay start date: 2010 Canister usage: 

SNFID#: 654 Estimates as of: 2030 18"xl0' 
Fuol Unlta & Oeser: 2 - MTR TYPE Template: ATR (Ught Water, Alum., 60 10100%, U) 0.08 
Heavy Metal Mass: BOI..=.14kg ; EOI..=.12kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl Heavy Melal Maas (MT): 0.00116689 

Template Decay Time' 20 years 
II. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 18.940 37.881 O.ooE+OO 1.26E-OB 2.51E-OB Avg. MeV 
Am-241 2.0060E-03 18.940 37.881 O.ooE+OO 3.BOE-02 7.BOE-02 0.0150 3.999E+12 
Am-242m 4.2429E-07 18.940 37.881 O.ooE+OO 8.04E-OB 1.61 E-D5 0.0250 8.315E+l1 
Am-243 1.4899E-06 18.940 37.881 O.ooE+OO 2.82E-05 5.64E-OS 0.0375 7.253E+l1 
C-14 5.7135E-09 18.940 37.881 O.ooE+OO 1.OBE-07 2.16E-07 0.0575 7.768E+l1 
CI-36 1.3124E-32 18.940 37.881 O.ooE+OO 2.49E-31 4.97E-31 0.0850 4.694E+l1 
Cm-243 1.6443E-07 18.940 37.881 O.ooE+OO 3.11E-06 6.23E-06 0.1250 3.176E+11 
Cm-244 2.9330E-Q5 18.940 37.881 O.ooE+OO 5.56E-04 1.11 E-03 0.2250 4.050E+l1 
Co-BO 5.3186E-06 18.940 37.881 O.ooE+OO 1.01E-04 2.01E-04 0.3750 1.763E+l1 
Cs-l34 3.1563E-03 18.940 37.881 O.ooE+OO 5.98E-Q2 1.20E-Ql 0.5750 2.876E+12 
Cs-135 3.4477E-06 18.940 37.881 O.ooE+OO 6.53E-05 1.31E-Q4 0.8500 4.862E+l0 
Cs-137 2.0313E+OO 18.940 37.881 O.ooE+OO 3.85E+Ol 7.69E+Ol 1.2500 2.777E+l0 
Eu-l54 2.4513E-02 18.940 37.881 O.ooE+OO 4.64E-Ol 9.29E-Ol 1.7500 1.275E+09 
Eu-155 4.8175E-03 18.940 37.881 O.ooE+OO 9.12E-Q2 1.82E-Ql 2.2500 1.118E+OS 
Fe-55 1.2397E-Q4 18.940 37.881 O.ooE+OO 2.35E-Q3 4.70E-Q3 2.7500 6.319E+04 
H-3 4.5697E-Q3 18.940 37.881 O.ooE+OO 8.66E-02 1.73E-Ol 3.5000 2.904E+02 
1-129 7.5300E-Q7 18.940 37.881 O.ooE+OO 1.43E-05 2.85E-OS 5.0000 1.642E+Ol 
Kr-85 1.0850E-Ql 18.940 37.881 O.ooE+OO 2.05E+OO 4.11E+OO 7.0000 1.813E+00 
Np-237 9.5561E-06 18.940 37.881 O.ooE+OO 1.81E-Q4 3.62E-Q4 11.0000 2.032E-Ol 
Pa-231 2.0359E-09 18.940 37.881 O.ooE+OO 3.86E-OB 7.71E-oB 
Pb-210 4.9728E-ll 18.940 37.881 O.ooE+OO 9.42E-l0 1.88E-Q9 
Pm-147 4.8502E-Q2 18.940 37.881 O.ooE+OO 9.19E-Ol 1.84E+OO 
Pu-238 1.8254E-02 18.940 37.881 O.ooE+OO 3.48E-Ql 6.91E-Ol 
Pu-239 4.2810E-Q4 18.940 37.881 O.ooE+OO 8.11E-Q3 1.62E-Q2 
Pu-240 2.4368E-Q4 18.940 37.881 O.ooE+OO 4.62E-03 9.23E-Q3 
PU-241 3.3415E-Q2 18.940 37.881 O.ooE+OO 6.33E-Ol 1.27E+OO 
Pu-242 3.6329E-Q7 18.940 37.881 O.ooE+OO 6.88E-06 1.38E-D5 
Ra-226 2.2854E-l0 18.940 37.881 O.ooE+OO 4.33E-Q9 8.66E-Q9 
Ra-228 12426E-14 18.940 37.881 O.ooE+OO 2.35E-13 4.71E-13 
Ru-l06 6.3589E-06 18.940 37.881 O.ooE+OO 1.20E-04 2.41E-Q4 
5e-79 1.2933E-D5 18.940 37.881 O.ooE+OO 2.45E-04 4.90E-Q4 
5n-126 1.1574E-D5 18.940 37.881 O.ooE+OO 2.19E-Q4 4.38E-04 
5r-90 1.9248E+OO 18.940 37.881 O.ooE+OO 3.65E+Ol 7.29E+Ol 
Te-gg 4.2239E-Q4 18.940 37.881 O.ooE+OO 8.ooE-03 1.60E-Q2 
Th-229 5.0953E-12 18.940 37.881 O.ooE+OO 9.65E-ll 1.93E-l0 
Th-230 4.1885E-OB 18.940 37.881 O.ooE+OO 7.93E-07 1.59E-Q6 
Th-232 1.9270E-14 18.940 37.881 O.ooE+OO 3.65E-13 7.30E-13 
T1-2OB 4.6024E-oB 18.940 37.881 O.ooE+OO 8.72E-07 1.74E-06 
U-232 1.2582E-07 18.940 37.881 O.ooE+OO 2.38E-06 4.77E-06 Thermal Power 
U-233 2.5825E-09 18.940 37.881 O.ooE+OO 4.89E-oB 9.78E-OB Nominal Heat Bounding 
U-234 1.8450E-Q4 18.940 37.881 O.ooE+OO 3.49E-Q3 6.99E-Q3 Output Heat Output 
U-235 -2.7235E-06 18.940 0.000 2.82E-Q4 2.30E-Q4 2.82E-Q4 /Watts) /Wattsi 
U-236 1.5493E-D5 18.940 37.881 O.ooE+OO 2.93E-04 5.87E-Q4 4_52E-Ol 9_03E~1 

U-238 -42851E-Q9 18.940 0.000 3.22E-06 3.14E-06 3.22E-Q6 Total Total 
Y-90 1.9254E+OO 18.940 37.881 O.ooE+OO 3.65E+Ol 7.29E+Ol 
Other Radionuelides 3.66E+Ol 7.33E+Ol 
'III. TlmJll/ate ~Summ1!lY ••""", ;.nd~ :
TemDlate Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor -"'or: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl 11M Constituenta: U-ALX U 

BOL Enrichment 'Yo: 93.15 60 to 100 

BumupSumma~(MWdt Basis for bumuD used in estimate: 
From SFD estimated 

Nomlnal:1 I 18.940 Nominal bumup caJculated from the heavy metal mass destroyed. 
Boundlng:1 I 37.881 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD MultlDIi_ Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.43 I 1.011 
Bounding: 0.86 ,

Reactor shutdown, core removal, stomge, shipping or other date confmlung that Irradiation ceased for fuel. 

"total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass 10 get spedfic bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and Template Info.....lion Estimated
 
Fuel Name: FRR ASTRA (AUSTRIA) 1Fuel decay start date: 2010 Canister usage:
 

SNFID<I: 556 Estimates as of: 2030 18"x10'
 
Fuel Units & Oeser: 4 .. MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100%, U) 0.11 
Heavy Metal Masn: BOl.: ; EOl.--6.96k9 'Template Bumup(MWd): 367.2 
ROD Storage Sito: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 yealS 
n. Estimates m x. x. b y. y. Gamma Sources
 

Photon Total
 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 6.6313E-l0 6,591.255 6,591.255 O.OOE+OO 4.37E-06 4.37E-06 Avg. MeV
 
Am-241 2.0060E-Q3 6,591.255 6,591.255 O.OOE+OO 1.32E+Ol 1.32E+Ol 0.0150 6.958E+14
 
Am-242m 4.2429E-Q7 6,591.255 6,591.255 O.OOE+OO 2.80E-Q3 2.80E-03 0.0250 1.447E+14
 
Am-243 1.4899E-06 6,591.255 6,591.255 O.OOE+OO 9.82E-03 9.82E-Q3 0.0375 1.262E+14
 
C-14 5.7135E-Q9 6,591.255 6,591.255 O.OOE+OO 3.77E-06 3.77E-Q5 0.0575 1.352E+14
 
CI-36 1.3124E-32 6,591.255 6,591.255 O.OOE+OO 8.65E-29 8.65E-29 0.0850 8.168E+13
 
Cm-243 1.6443E-Q7 6,591.255 6,591.255 O.OOE+OO 1.08E-03 I.08E-Q3 0.1250 5.527E+13
 
Cm-244 2.9330E-06 6,591.255 6,591255 O.OOE+OO 1.93E-Ql 1.93E-Ol 0.2250 7.048E+13
 
Co-6O 5.3186E-06 6,591.255 6,591.255 O.OOE+OO 3.51E-02 3.51E-02 0.3750 3.068E+13
 
Cs-l34 3.1563E-Q3 6,591.255 6,591.255 O.OOE+OO 2.08E+Ol 2.08E+Ol 0.5750 5.004E+14
 
Cs-135 3.4477E-06 6,591.255 6,591.255 O.OOE+OO 2.2"lE-Q2 2.27E-Q2 0.8500 8.460E+12
 
Cs-137 2.0313E+OO 6,591.255 6,591.255 O.OOE+OO I.34E+04 1.34E+04 1.2500 4.831E+12
 
Eu-l54 2.4513E-Q2 6,591.255 6,591.255 O.OOE+OO 1.62E+02 1.62E+02 1.7500 2.218E+l1
 
Eu-155 4.8175E-03 6,591255 6,591.255 O.OOE+OO 3.18E+Ol 3.18E+Ol 2.2500 1.946E+07
 
Fe-55 1.2397E-04 6,591.255 6,591.255 O.OOE+OO 8.17E-Ql 8.17E-Ql 2.7500 1.100E+07
 
H-3 4.5697E-03 6,591.255 6,591.255 O.OOE+OO 3.01E+Ol 3.01E+Ol 3.5000 5.053E+04
 
1-129 7.5300E-07 6,591.255 6,591.255 O.OOE+OO 4.96E-03 4.96E-Q3 5.0000 2.856E+03
 
Kr-85 1.0850E-Ql 6,591.255 6,591.255 O.OOE+OO 7.15E+02 7.15E+02 7.0000 3.153E+02
 
Np-237 9.5561E-oo 6,591.255 6,591.255 O.OOE+OO 6.30E-Q2 6.30E-Q2 11.0000 3.534E+Ol
 
Pa-231 2.0359E-09 6,591.255 6,591.255 O.OOE+OO 1.34E-05 I.34E-06 
Pb-21 0 4.9728E-11 6,591.255 6,591.255 O.OOE+OO 3.28E-07 3.28E-07 
Pm-147 4.8502E-Q2 6,591.255 6,591.255 O.OOE+OO 3.20E+02 3.20E+02 
Pu-238 1.8254E-Q2 6,591.255 6,591.255 O.OOE+OO 1.20E+02 1.20E+02 
Pu-239 4.2810E-04 6,591.255 6,591.255 O.OOE+OO 2.82E+OO 2.82E+OO 
Pu-240 2.4368E-04 6,591.255 6,591.255 O.OOE+OO 1.61E+OO 1.61E+OO 
Pu-241 3.3415E-Q2 6,591.255 6,591.255 O.OOE+OO 2.20E+02 220E+02 
Pu-242 3.6329E-Q7 6,591.255 6,591.255 O.OOE+OO 2.39E-Q3 2.39E-Q3 
Ra-226 2.2854E-l0 6,591.255 6,591.255 O.OOE+OO 1.51E-06 1.51E-06 
Ra-228 1.2426E-14 6,591.255 6,591255 O.OOE+OO 8.19E-ll 8.19E-ll 
Ru-loo 6.3569E-06 6,591.255 6,591.255 O.OOE+OO 4.19E-Q2 4.19E-Q2 
5e-79 1.2933E-06 6,591.255 6,591.255 O.OOE+OO 8:52E-Q2 8.52E-Q2 
5n-126 1.1574E-06 6,591,255 6,591,255 O,OOE+oo 7,63E-Q2 7.63E-Q2 
5r-90 1.9248E+OO 6,591.255 6,591.255 O.OOE+OO 1.27E+04 1.27E+04 
Tc-99 4.2239E-04 6,591.255 6,591.255 O.OOE+OO 2.78E+OO 2.78E+OO 
Th-229 5.0953E-12 6,591.255 6,591.255 O.OOE+OO 3.36E-06 3.36E-06 
Th-230 4.1885E-06 6,591255 6,591.255 O.OOE+OO 2.76E-04 2.76E-04 
Th-232 1.9270E-14 6,591.255 6,591.255 O.OOE+OO 1.27E-l0 1.27E-l0 
TI-208 4.6024E-06 6,591.255 6,591.255 O.OOE+OO 3.03E-04 3.03E-04 
U-232 1.2582E-Q7 6,591255 6,591.255 O.OOE+OO 8.29E-04 8.29E-04 Thermal Power 
U-233 2.5825E-Q9 6,591.255 6,591.255 O.OOE+OO 1.70E-06 1.70E-06 Nominal Heat Bounding 
U-234 1.8450E-04 6,591.255 6,591.255 O.OOE+OO 1.22E+OO 1.22E+OO Output Heat OutPut 
U-235 -2.7235E-06 6,591.255 0.000 2.77E-Q2 9.76E-03 2.77E-Q2 /Wattsl /Wattsi 
U-236 1.5493E-06 6,591.255 6,591255 O.OOE+OO 1.02E-Ql 1.02E-Ql 1.57E+02 1.57E+02
 
U-238 -4.2851 E-09 6,591.255 0.000 2.80E-04 2.52E-04 2.60E-04 Total Total
 
Y-90 1.9254E+OO 6,591.255 6,591.255 O.OOE+OO 1.27E+04 1.27E+04 
Other Radionuclides 127E+04 1.27E+04 
m. Template S<!Iectioo. SUmlna ._C...
 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences:
 -_: UGHTWATER UGHTWATER This Template was used for the following reasons:
 
Fuel Claddlng: ALUM ALUM This fuel matches on all parameters except enrictlment (unknown). 

BOL HM Constituents: U308 U 
BOL Enrichment %: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD estimated 

Nomlnel:1 I 6,591.255 Nominal bumup sot equal to boun<llng bumup. 
Bounding: 6.591.255 Bounding bumup estimatod by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
Bum.... Multiplier Given Bumup EstImated EOL HMlGlven EOL HM 

NomilUll: 1.50 I 1.021 
Boundlng:1 1.50 

1 Reador shutdown. core removal. storage. shlppmg or other date confirmmg that lITadiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and reaq>lale hlf~u Estimated 

Fuel Name: FRR ASTRA (AUSTRIA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 515 Estimates as of: 2030 1S"x10' 

Fuel Units & Daser: 49 - MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100%. U) 2.04 
_vy Metal Mass: BOL=78.40k9 ; EOL=74.60k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Man (MT): 0.00116689 

Template Dacay Time' 20 years 
U. Esl:imates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 6.6313E-10 3,596.306 7,192.612 O.ooE+OO 2.38E-06 4.77E-06 AV9. MeV 
Am-241 2.0060E-03 3,596.306 7,192.612 O.ooE+OO 7.21E+OO 1.44E+Ol 0.0150 7.592E+14 
Am-242m 4.2429E-07 3,596.306 7,192.612 O.ooE+OO 1.53E-03 3.OSE-Q3 0.0250 1.579E+14 
Am-243 1.4899E-06 3,596.306 7,192.612 O.OOE+OO 5.38E-03 1.07E-Q2 0.0375 1.377E+14 
C-14 5.7135E-09 3,596.306 7,192.612 O.ooE+OO 2.OSE-OS 4.11E-Q5 0.0575 1.475E+14 
CI-38 1.3124E-32 3,596.306 7,192.612 O.ooE+OO 4.72E-29 9.44E-29 0.0850 8.913E+13 
Cm-243 1.6443E-07 3,596.306 7,192.612 O.ooE+OO 5.91E-04 1.1SE-03 0.1250 6.031E+13 
Cm-244 2.9330E-OS 3,596.306 7,192.612 O.OOE+OO 1.05E-Ol 2.11E-Ol 0.2250 7.691E+13 
Co-60 5.3186E-Q6 3,596.306 7,192.612 O.ooE+OO 1.91E-Q2 3.83E-02 0.3750 3.347E+13 
Cs-l34 3.1563E-Q3 3,596.306 7,192.612 O.ooE+OO 1.14E+Ol 2.27E+Ol 0.5750 5.461E+14 
Cs-l35 3.4477E-Q6 3,596.306 7,192.612 O.ooE+OO 1.24E-02 2.48E-02 0.8500 9.232E+12 
Cs-137 2.0313E+OO 3,596.306 7,192.612 O.ooE+OO 7.31E+03 1.48E+04 1.2500 5.272E+12 
EU-l54 2.4513E-02 3,596.306 7,192.612 O.ooE+OO S.S2E+Ol 1.76E+02 1.7500 2.420E+11 
Eu-155 4.8175E-03 3,596.306 7,192.612 O.ooE+OO 1.73E+Ol 3.47E+Ol 2.2500 2.123E+07 
Fe-55 1.2397E-04 3,596.306 7,192.612 O.ooE+OO 4.48E-Ol 8.92E-Ol 2.7500 1.2OOE+07 
H-3 4.5697E-03 3,596.306 7,192.612 O.ooE+OO 1.64E+Ol 3.29E+Ol 3.5000 5.526E+04 
1-129 7.5300E-07 3,596.306 7,192.612 O.ooE+OO 2.71E-03 5.42E-03 5.ססOO 3.171E+03 
Kr-85 1.0850E-Ol 3,596.306 7,192.612 O.ooE+OO 3.90E+02 7.80E+02 7.ססOO 3.503E+02 
Np-237 9.5561E-06 3,596.306 7,192.612 O.ooE+OO 3.44E-02 6.87E-Q2 11.ססOO 3.928E+Ol 
Pa-231 2.0359E-Q9 3,596.306 7,192.612 O.ooE+OO 7.32E-06 1.46E-OS 
Pb-21 0 4.9728E-ll 3,596.306 7,192.612 O.ooE+OO 1.79E-07 3.58E-07 
Pm-147 4.8502E-Q2 3,596.306 7,192.612 O.ooE+OO 1.74E+02 3.49E+02 
Pu-238 1.8254E-Q2 3,596.306 7,192.612 O.ooE+OO 6.56E+Ol 1.31E+02 
Pu-239 4.2810E.o4 3,596.306 7,192.612 O.OOE+OO l.54E+OO 3.06E+OO 
Pu-240 2.4368E.o4 3,596.306 7,192.612 O.ooE+OO 8.76E-Ql 1.75E+OO 
Pu-241 3.3415E-Q2 3,596.306 7,192.612 O.ooE+OO 1.20E+02 2.40E+02 
Pu-242 3.6329E-Q7 3,596.306 7,192.612 O.ooE+OO 1.31E-03 2.61E-Q3 
Ra-226 2.2854E-l0 3,596.306 7,192.612 O.ooE+OO 8.22E-07 1.64E-Q6 
Ra-228 1.2426E-14 3,596.306 7,192.612 O.ooE+OO 4.47E-ll 8.94E-ll 
Ru-l06 6.3569E-06 3,596.306 7,192.612 O.OOE+OO 2.29E-02 4.57E-Q2 
Se-79 1.2933E-Q5 3,596.306 7,192.612 O.ooE+OO 4.65E-Q2 9.30E-02 
Sn-126 1.1574E-Q5 3,596.306 7,192.612 O.ooE+OO 4.16E-Q2 8.32E-02 
Sr-90 1.9248E+OO 3,596.306 7,192.612 O.ooE+OO 6.92E+03 1.38E+04 
Tc-99 4.2239E.o4 3,596.306 7,192.612 O.ooE+OO 1.52E+OO 3.04E+OO 
Th-229 5.0953E-12 3,596.306 7,192.612 O.ooE+OO l.83E-oB 3.86E-oB 
Th-230 4.1885E-oB 3,596.306 7,192.612 O.OOE+OO 1.51E.o4 3.01E.o4 
Th-232 1.9270E-14 3,596.306 7,192.612 O.ooE+OO 6.93E-ll 1.39E-l0 
TI-208 4.6024E-08 3,596.306 7,192.612 O.ooE+OO l.86E.o4 3.31E.o4 
U-232 1.2582E-Q7 3,596.306 7,192.612 O.ooE+OO 4.52E-04 9.OSE-04 Thermal Power 
U-233 2.5825E-09 3,596.306 7,192.612 O.OOE+OO 9.29E-Q6 1.86E-Q5 Nominal Heat Bounding 
U-234 1.6450E-04 3,596.306 7,192.612 O.ooE+OO 6.64E-01 l.33E+OO Output Heat Output 
U-235 -2.7235E-Q6 3,596.306 0.000 1.43E-Q2 4.50E-03 1.43E-02 (Walls) (WallS) 
U-238 1.5493E-OS 3,596.306 7,192.612 O.OOE+OO 5.57E-02 1.11E-Ol 8.57E+01 1,71 E+02 
U-238 -4.2851 E-Q9 3,596.306 0.000 2.41E-02 2.41E-02 2.41E-Q2 Total Total 
Y-90 1.9254E+OO 3,596.306 7,192.612 O.ooE+OO 6.92E+03 1.38E+04 
Other Radionuclides 6.96E+03 1.39E+04 
1ll.1!....nble$eJedionOO-rv.llurl!Il andChed<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor M..-ator: LIGHT WATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fuel matches on all parameters except enrichment. 
BOl HM Consllluenls: U3812 U 

BOL Enrichment %: 8.4375 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD EstImated 

Nominal: I 3.596.306 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Bounding: 7.192.612 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl 
BumuD Mu1tiD11er Given BumUD Estimated EOL HMlGlvon EOL HM 

Nomlnal:1 0.15 I 1.001 
Bounding: 0.29 ,

Reactor shutdown, core removal. storage, shl~ng or other date confinnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and T~ Inf""""tion Estimated 

Fuel Name: FRR FMRB (GERMANY) 'Fuel decay start date: 1994 Canister usage: 
SNFID#: 1066 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 18 - MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.75 
Heavy Motal Mass: BOl=2.57k9 ; EOl=2.28k9 "Template Bumup(MWd): 367.2 
ROD Storage SIte: SRg Template BOL He3vy Metal Ma.. (MT): 0.00116689 

Template Decay Time' 35 years 
U. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BoUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup{MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 272.742 545.483 O.OOE-HlO 5.47E-07 1.09E-OO Avg. MeV
Am~241 2.5251E-03 272.742 545.483 O.OOEt{)Q 6.89E-Ol 1.38Et{)Q 0.0150 4.018E+13
Am-242m 3.9624E-Q7 272.742 545.483 O.OOEt{)Q 1.OOE-04 2.16E-04 0.0250 8.343E+12 
Am-243 1.4880E-OO 272.742 545.483 O.OOEt{)Q 4.OOE-04 8.12E-04 0.0375 7.251E+12
C-14 5.7053E-Q9 272.742 545.483 O.OOE-HlO 1.56·E-OO 3.11E-06 0.0575 7.805E+12
CI-36 1.3124E-32 272.742 545.483 O.OOE-HlO 3.58E-30 7.16E-30 0.0850 4.703E+12 
Cm-243 1.1419E-Q7 272.742 545.483 O.OOEt{)Q 3.11E-05 6.23E-Q5 0.1250 3.106E+12
Cm-244 1.6522E-Q5 272.742 545.483 O.OOEt{)Q 4.51E-03 9.01E-Q3 0.2250 4.060E+12 
Co-GO 7.4047E-07 272.742 545.483 O.OOEt{)Q 2.02E-04 4.04E-04 0.3750 1.766E+12
Cs-134 2.0455E-05 272.742 545.483 O.OOEt{)Q 5.58E-03 1.12E-Q2 0.5750 2.919E+13
Cs-135 3.4477E-OO 272.742 545.483 O.OOEt{)Q 9.40E-04 1.88E-Q3 0.8500 3.S66E+11 
Cs-137 1.4365Et{)Q 272.742 545.483 O.OOEt{)Q 3.92E-Hl2 7.84E-Hl2 1.2500 1.725E+11 
Eu-154 7.3230E-Q3 272.742 545.483 O.OOEt{)Q 2.00Et{)Q 3.99Et{)Q 1.7500 9.708E+09
Eu-155 5.9259E-04 272.742 545.483 O.OOEt{)Q 1.62E-Ol 3.23E-Ql 2.2500 8.118E+05
Fe-55 2.2791E-06 272.742 545.483 O.OOEt{)Q 6.22E-04 1.24E-03 2.7500 7.745E+05
H·3 1.9698E-Q3 272.742 545.483 O.OOEt{)Q 5.37E-Ql 1.07Et{)Q 3.5000 4.492E+02
1-129 7.5300E-Q7 272.742 545.483 O.OOEt{)Q 2.05E-04 4.11E-04 5.0000 1.835E+02
Kr-85 4.1176E-Q2 272.742 545.483 O.OOEt{)Q 1.12E-Hll 2.25E-Hll 7.0000 2.009E+Ol
Np-237 9.5752E-06 272.742 545.483 O.OOEt{)Q 2.61E-Q3 5.22E-03 11.0000 2.240E+OO
Pa-231 3.9379E-Q9 272.742 545.483 O.OOEt{)Q 1.07E-06 2.15E-OO
Pb-210 3.3115E-l0 272.742 545.483 O.OOEt{)Q 9.03E-oB 1.81E-07
Pm-147 9.2402E-04 272.742 545.483 O.OOEt{)Q 2.52E-Ol 5.04E-Ol
Pu-238 1.6217E-Q2 272.742 545.483 O.OOE-HlO 4.42Et{)Q 8.85Et{)Q
Pu-239 4.2810E-04 272.742 545.483 O.OOE+OO 1.17E-Ol 2.34E-Ql
Pu-240 2.4333E-04 272.742 545.483 O.OOEt{)Q 6.64E-02 1.33E-Ol
Pu-241 1.6242E-02 272.742 545.483 O.OOEt{)Q 4.43Et{)Q 8.88Et{)Q
Pu-242 3.8329E-07 272.742 545.483 O.OOEt{)Q 9.91E-05 1.98E-04
Ra-226 9.0114E-l0 272.742 545.483 O.OOEt{)Q 2.48E-Q7 4.92E-Q7
Ra-228 3.1019E-14 272.742 545.483 O.OOEt{)Q 8.48E-12 1.69E-ll
Ru-lOO 2.1225E-l0 272.742 545.483 O.OOEt{)Q 5.79E-OO 1.16E-Q7
5e-79 1.2930E-05 272.742 545.483 O.OOEt{)Q 3.53E-03 7.05E-Q3
5n-126 1.1571E-05 272.742 545.483 O.OOEt{)Q 3.16E-Q3 6.31E-Q3
5r-90 1.3472Et{)Q 272.742 545.483 O.OOEt{)Q 3.67E+02 7.35E+02
Tc-99 4.2239E-04 272.742 545.483 O.OOEt{)Q 1.15E-Ql 2.30E-Ql
Th-229 1.2407E-ll 272.742 545.483 O.OOEt{)Q 3.38E-Q9 6.77E-Q9
Th-230 8.3497E-oB 272.742 545.483 O.OOEt{)Q 2.28E-05 4.55E-05
Th-232 3.8371E-14 272.742 545.483 O.OOEt{)Q 1.05E-11 2.09E-l1
Tl-2OO 4.0414E-oB 272.742 545.483 O.OOEt{)Q 1.10E-05 2.20E-05
U-232 1.0948E-Q7 272.742 545.483 O.OOEt{)Q 2.99E-05 5.97E-05 Thermal Power
U-233 3.6275E-Q9 272.742 545.483 O.OOEt{)Q 9.89E-Q7 1.98E-06 Nominal Heat Bounding
U-234 1.8562E-04 272.742 545.483 O.OOEt{)Q 5.OOE-Q2 1.01E-Ql Output Heat Output
U-235 -2_7235E-06 272.742 0.000 5.07E-03 4.33E-Q3 5.07E-03 /Wattsl /Wattsl
U-238 l_5493E-05 272.742 545.483 O.OOEt{)Q 4.23E-Q3 8.45E-03 4.56E+OO 9.13E+OO
U-238 -42851E-Q9 272.742 0.000 7.55E-05 7.44E-05 7.55E-Q5 Total Total
Y-90 1.3475Et{)Q 272.742 545.483 O.OOEt{)Q 3.88E+02 7.35E+02
Other Radionuclides 3.73E+02 7.46E+02
m. TemnIa~ $electioJl Summarv,BtJnuJo SUmmary, alld ~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 010: 91.25787542 6010 100 

Bumup SUmmary (MWd) Basis for bumup used in estimate:
 
FromSFD I Eatimated
 

Nomlnal:1 I 272.742 Nominal bumup calculated from the heavy metal mass destroyed.

Bounding:1 t 545.483 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD MultiDlier
 Given Bumup Estimated EOL HMlGiven EOL HM
 

NDmlnal:1 0.34
 I 1.011
 
Bounding: 0.67
 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
J. Fud .n<lT~ 1Ilf~tilln Estimated 

Fuel Name: FRR MTR (ARGENTINA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 547 Estimates as of: 2030 18"x10' 

Fuel Units & Dascr: 30 - ASSEMBLY Template: ATR (Ughl Water, Alum., 60 to 100%. U) 1.25 
Heavy Metal Masa: BOL=18.75kg ; EOL=18.71kg "remplate Bumup(MWd): 367.2 
ROD Storage SIta: SRS Template BOL Heavy Metal Masa (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templale Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-10 34.093 68.186 O.OOE-tOO 2.26E-{)8 4.52E-08 Avg. MeV 
Am-241 2.0060E-03 34.093 68.186 O.OOE-tOO 6.84E-02 1.37E-ol 0.0150 7.198E+12 
Am-242m 4.2429E-07 34.093 68.186 O.OOE-tOO 1.45E-05 2.89E-05 0.0250 1.497E+12 
Am-243 1.4899E-06 34.093 68.186 O.OOE-tOO 5.08E-05 1.02E-04 0.0375 1.306E+12 
C-14 5.7135E-09 34.093 68.186 O.OOE-tOO 1.95E-07 3.90E-07 0.0575 1.398E+12 
CI-36 1.3124E-32 34.093 68.186 O.OOE-tOO 4.47E-31 8.95E-31 0.0850 8.450E+11 
Cm-243 1.8443E-07 34.093 68.186 O.OOE-tOO 5.61E-06 1.12E-05 0.1250 5.718E+11 
Cm-244 2.9330E-05 34.093 68.186 O.OOE-tOO 1.00E-03 2.00E-03 0.2250 7.292E+l1 
Co-60 5.3186E-06 34.093 68.186 O.OOE-tOO 1.81E-Q4 3.63E-Q4 0.3750 3.173E+l1 
Cs-l34 3.1563E-03 34.093 68.186 O.OOE-tOO 1.08E-ol 2.15E-Ol 0.5750 5.177E+12 
Cs-135 3.4477E-06 34.093 68.186 O.OOE-tOO 1.18E-04 2.35E-04 0.8500 8.752E+10 
Cs-137 2.0313E-tOO 34.093 68.186 O.OOE-tOO 6.93E+Ol 1.39E+02 1.2500 4.998E+l0 
Eu-l54 2.4513E-02 34.093 68.186 O.OOE-tOO 8.36E-Ol 1.67E-tOO 1.7500 2.294E+09 
EU-155 4.8175E-03 34.093 68.186 O.OOE-tOO 1.84E-Ol 3.28E-ol 2.2500 2.013E+05 
Fe-55 1.2397E-Q4 34.093 68.186 O.OOE-tOO 4.23E-03 8.45E-03 2.7500 1.138E+05 
H-3 4.5697E-03 34.093 68.186 O.OOE-tOO 1.56E-Ol 3.12E-Ol 3.5000 5.498E+02 
1-129 7.5300E-07 34.093 68.186 O.OOE-tOO 2.57E-05 5.13E-05 5.ססOO 4.119E+OI 
Kr-85 1.0850E-ol 34.093 68.186 O.OOE-tOO 3.70E-tOO 7.40E-tOO 7.ססOO 4.603E+OO 
Np-237 9.5561E-06 34.093 68.186 O.OOE-tOO 3.26E-Q4 6.52E-Q4 11.ססOO 5.197E-Ol 
Pa-231 2.0359E-09 34.093 68.186 O.OOE-tOO 6.94E-08 1.39E-07 
Pb-21 0 4.9728E-ll 34.093 68.186 O.OOE-tOO 1.70E-09 3.39E-09 
Pm-147 4.8502E-02 34.093 68.186 O.OOE-tOO 1.65E-tOO 3.31E-tOO 
Pu-238 1.8254E-02 34.093 68.186 O.OOE-tOO 6.22E-Ol 1.24E-tOO 
Pu-239 4.2810E-04 34.093 68.186 O.OOE-tOO 1.46E-02 2.92E-02 
Pu-240 2.4368E-04 34.093 68.186 O.OOE-tOO 8.31E-03 1.66E-02 
Pu-241 3.3415E-02 34.093 68.186 O.OOE-tOO 1.14E-tOO 2.28E-tOO 
Pu-242 3.6329E-07 34.093 68.186 O.OOE-tOO 1.24E-05 2.48E-05 
Ra-226 2.2854E-l0 34.093 68.186 O.OOE-tOO 7.79E-09 1.56E-{)8 
Ra-228 1.2426E-14 34.093 68.186 O.OOE-tOO 4.24E-13 8.47E-13 
RU-l06 6.3569E-06 34.093 68.186 O.OOE-tOO 2.17E-Q4 4.34E-Q4 
Se-79 1.2933E-05 34.093 68.186 O.OOE-tOO 4.41E-Q4 8.82E-Q4 
Sn-126 1.1574E-05 34.093 68.186 O.OOE-tOO 3.95E-04 7.89E-Q4 
Sr-90 1.9248E-tOO 34.093 68.186 O.OOE+OO 6.56E+Ol 1.31E+02 
Te-99 4.2239E-04 34.093 68.186 O.OOE-tOO 1.44E-02 2.86E-02 
Th-229 5.0953E-12 34.093 68.186 O.OOE-tOO 1.74E-l0 3.47E-l0 
Th-230 4.1885E-08 34.093 68.186 O.OOE-tOO 1.43E-06 2.86E-06 
Th-232 1.9270E-14 34.093 68.186 O.OOE-tOO 6.57E-13 1.31E-12 
T1-208 4.6024E-{)8 34.093 68.186 O.OOE-tOO 1.57E-06 3.14E-06 
U-232 1.2582E-07 34.093 68.186 O.OOE-tOO 4.29E-06 8.58E-06 Thermal Power 
U-233 2.5825E-09 34.093 68.186 O.OOE-tOO 8.80E-{)8 1.76E-07 Nominal Heat BoUnding 
U-234 1.8450E-Q4 34.093 68.186 O.OOE-tOO 6.29E-03 1.26E-02 Output Heat Output 
U-235 -2.7235E-06 34.093 0.000 8.10E-03 8.01E-03 8.10E-03 /Wattsl /Wattsl 
U-236 1.5493E-05 34.093 68.186 O.OOE-tOO 5.28E-Q4 1.06E-03 8.13E-Gl 1.63E+OO 
U-238 -42851E-09 34.093 0.000 5.04E-03 5.04E-03 5.04E-03 Total Total 
Y-90 1.9254E-tOO 34.093 68.186 O.OOE-tOO 6.56E+Ol 1.31E+02 
Other Radionuelides 6.59E+Ol 1.32E+02 
'm/l!ll1IIDIlIte~~l'V.1kmI!l andCItedIs 
Template Selection Summary 

FromSFD Used Besis for Parameter Differences: 
Reactor Moderator. UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches AlR le"",laIe on all but one parameter (enric:hmonl) making Am. reasonabIa 
BOL HM Conetltuonts: U-ALX U match. 

BOL Enrichment %: 20 60 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Eatimated 

NomInal: 34.093 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 68.186 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.01 1 1.001 
Bounding: 0.01 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this workshe9t must be divided by BOL heavy metal mass to get specific bumup values (M~dIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lDfonnatiO" EsUmated 

Fuel Name: FRR MTR (AUSTRALIA) ' Fuei decay start date: 2010 Canister usage: 
SNF 1041: 649 Estimates as 01: 2030 18"xl0' 

Fuel Units & oesc" 12 - ASSEMBLY Template: AlR (Ught Water, Alum.• 60 to 100%, U) 0.50 
Heavy Metal Mas.: BOl=3.32kg ; EOl=3.32kg 'Template Bumup(MWd): 367.2 
ROD Storage Sit<>: SRS Template BOL Heavy Metal Maa. (MT): 0.00116689 

Template Decay Time' 20 years 

ll. Estimatee m x. x. b y. y. Gamma Sources - Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 6.6313E-l0 3.409 6.819 O.OOE+OO 2.26E-09 4.52E-D9 Avg. MeV 
Am-241 2.0060E-03 3.409 6.819 O.ODE+OO 6.84E-D3 1.37E-D2 0.0150 7.199E+11
Am-242m 4.2429E-07 3.409 6.819 O.ODE+OO 1.45E-D6 2.89E-D6 0.0250 1.497E+11 
Am-243 1.4899E-D6 3.409 6.819 O.ODE+OO 5.08E-D6 1.02E-D5 0.0375 1.306E+11 
C-14 5.7135E-D9 3.409 6.819 O.ODE+OO 1.95E-D8 3.90E-D8 0.0575 1.398E+11 
CI-36 1.3124E-32 3.409 6.819 O.ODE+OO 4.47E-32 8.95E-32 0.0850 8.4S1E+10
Cm-243 1.6443E-D7 3.409 6.819 O.ODE+OO 5.61E-D7 1.12E-D6 0.1250 5.721E+l0 
Cm-244 2.9330E-D5 3.409 6.819 O.OOE+OO 1.00E-Q4 2.ODE-04 0.2250 7.304E+10 
Co-6O 5.3186E-06 3.409 6.819 O.OOE+OO 1.81 E-D5 3.63E-D5 0.3750 3.173E+l0 
Cs-l34 3.1563E-D3 3.409 6.819 O.ODE+OO 1.08E-D2 2.15E-D2 0.5750 5.177E+11 
Cs-l35 3.4477E-D6 3.409 6.819 O.ODE+OO 1.18E-D5 2.35E-05 0.8500 8.752E+09 
Cs-137 2.0313E+OO 3.409 6.819 O.ODE+OO 6.93E+OO 1.39E+Ol 1.2500 4.998E+09 
Eu-154 2.4513E-D2 3.409 6.819 O.ODE+OO 8.36E-D2 1.67E-Dl 1.7500 2.294E+08 
Eu-155 4.8175E-03 3.409 6.819 O.ODE+OO 1.64E-D2 3.28E-D2 2.2500 2.013E+04 
Fe-55 1.2397E-Q4 3.409 6.819 O.OOE+OO 4.23E-Q4 8.45E-Q4 2.7500 1.138E+04 
H-3 4.5697E-D3 3.409 6.819 O.ODE+OO 1.56E-D2 3.12E-02 3.5000 5.308E+01 
1-129 7.5300E-D7 3.409 6.819 O.ODE+OO 2.57E-06 5.13E-06 5.ססOO 3.297E+OO 
Kr-85 1.0850E-Dl 3.409 6.819 O.ODE+OO 3.70E-Dl 7.40E-Dl 7.ססOO 3.650E-Dl 
Np-237 9.5561E-D6 3.409 6.819 O.ODE+OO 3.26E-D5 6.52E-OS 11.ססOO 4.098E-D2 
Pa-231 2.0359E-09 3.409 6.819 O.ODE+OO 6.ME-09 1.39E-08 
Pb-210 4.9728E-ll 3.409 6.819 O.ODE+OO 1.70E-l0 3.39E-l0 
Pm-147 4.8502E-D2 3.409 6.819 O.ODE+OO 1.85E-Dl 3.31E-Dl 
Pu-236 1.8254E-D2 3.409 6.819 O.DOE+OO 6.22E-D2 1.24E-Dl 
Pu-239 4.2810E-Q4 3.409 6.819 O.DOE+OO 1.48E-03 2.92E-D3 
Pu-240 2.4368E-Q4 3.409 6.819 O.DOE+OO 8.31E-04 1.86E-D3 
Pu-241 3.3415E-D2 3.409 6.819 O.DOE+OO 1.14E-Ol 2.28E-Dl 
Pu-242 3.6329E-D7 3.409 6.819 O.DOE+OO 1.24E-06 2.48E-D6 
Ra-226 2.2854E-l0 3.409 6.819 O.DOE+OO 7.79E-l0 1.56E-09 
Ra-228 1.2426E-14 3.409 6.819 O.DOE+OO 4.24E-14 8.47E-14 
Ru-l06 6.3589E-06 3.409 6.819 O.DOE+OO 2.17E-05 4.34E-D5 
5e-79 1.2933E-D5 3.409 6.819 O.DOE+OO 4.41E-D5 8.82E-D5 
5n-126 1.1574E-D5 3.409 6.819 O.DOE+OO 3.95E-D5 7.89E-D5 
5r-90 1.9248E+OO 3.409 6.819 O.DOE+OO 6.56E+OO 1.31E+Ol 
Tc-99 4.2239E-Q4 3.409 6.819 O.DOE+OO 1.44E-03 2.88E-03 
Th-229 5.0953E-12 3.409 6.819 O.DOE+OO 1.74E-ll 3.47E-l1 
Th-230 4.1885E-D8 3.409 6.819 O.DOE+OO 1.43E-07 2.86E-D7 
Th-232 1.9270E-14 3.409 6.819 O.DOE+OO 6.57E-14 1.31E-13 
T1-208 4.6024E-D8 3.409 6.819 O.DOE+OO 1.57E-D7 3.14E-D7 
U-232 1.2582E-D7 3.409 6.819 O.DOE+OO 4.29E-D7 8.58E-D7 Thermal Power 
U-233 2.5825E-D9 3.409 6.819 O.DOE+OO 8.80E-D9 1.76E-DB Nominal Heat Bounding 
U-234 1.6450E-Q4 3.409 6.819 O.DOE+OO 6.29E-Q4 1.26E-03 Output Heat Output 
U-235 -2.7235E-06 3.409 0.000 6.48E-03 6.45E-03 6.48E-03 /Watts\ /Watts\ 
U-236 1.5493E-D5 3.409 6.819 O.DOE+OO 5.28E-D5 1.06E-Q4 8.14E-02 1.63E-<l1 
U-238 -4.2851E-D9 3.409 O.DOO 1.12E-Q4 1.12E-Q4 1.12E-Q4 Total Total 
V-90 1.9254E+OO 3.409 6.819 O.DOE+OO 6.56E+OO 1.31E+Ol 
Other Radionuclides 6.59E+OO 1.32E+Ol 
m. Template $eIedion 80_.,., Btn1lU .1lnd()hedla 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment %: 89.99998815 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO Estimated 

Nomlnal:1 3.409 Nominal bumup calCtllatecl from the he~ metal mass destroyed. 
Bounding:1 6.819 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOL HM 

Nominal: 0.00 I 1.001 
Bounding: 0.01 ,

Reactor shutdown, core remol/al. storage, stUPPlng or other date confinnlng that Irradiation ceased for fuet.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ..... 'J;~te W'OnJllltlon Estimated 

Fuel Name: FRR MTR (CANADA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 294 Estimates 8S of: 2030 18"xl0' 

Fuel Units & Oeser: 14 - MULTI-PIN CLUSTER Template: AlR (Ught Water, Alum.• 60 to 100%, U) 0.58 
Heavy Metal M•••: BOl=2.20kg ; EOl=2.19kg 'Template Bumup(MWd): 367.2 
ROO Stor_ Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 20 years
 
D.EsWoatea m xn x. b Yn Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 10.607 21.213 O.OOE+OO 7.03E-Q9 1.41E-08 Avg.MeV 
Am-241 2.0060E-03 10.607 21.213 O.OOE+OO 2.13E-02 4.26E-02 0.0150 2.239E+12 
Am-242m 4.2429E-07 10.607 21.213 O.OOE+OO 4.50E-06 9.00E-06 0.0250 4.656E+11 
Am-243 1.4899E-Q6 10.607 21.213 O.OOE+OO 1.58E-05 3.16E-05 0.0375 4.062E+11 
C-14 5.7135E-Q9 10.607 21.213 O.OOE+OO 6.06E-08 1.21E-Q7 0.0575 4.350E+11 
CI-36 1.3124E-32 10.607 21.213 O.OOE+OO 1.39E-31 2.78E-31 0.0850 2.629E+l1 
Cm-243 1.6443E-07 10.607 21.213 O.OOE+OO 1.74E-Q6 3.49E-06 0.1250 l.n9E+11 
Cm-244 2.9330E-05 10.607 21.213 O.OOE+OO 3.11E-04 6.22E-04 0.2250 2.269E+l1 
Co-50 5.3186E-06 10.607 21.213 O.OOE+OO 5.64E-05 1.13E-04 0.3750 9.873E+10 
Cs-l34 3.1563E-Q3 10.607 21.213 O.OOE+OO 3.35E-02 6.70E-02 0.5750 1.611E+12 
Cs-135 3.4477E-06 10.607 21.213 O.OOE+OO 3.86E-Q5 7.31E-Q5 0.8500 2.723E+10 
Cs-137 2.0313E+OO 10.607 21.213 O.OOE+OO 2.1SE+Ol 4.31E+Ol 1.2500 1.555E+l0 
Eu-l54 2.4513E-02 10.607 21.213 O.OOE+OO 2.60E-Ql 5.20E-Ql 1.7500 7. 137E+08 
Eu-1SS 4.8175E-Q3 10.607 21.213 O.OOE+OO 5.11E-Q2 1.02E-Ol 2.2500 6.262E+04 
Fe-55 1.2397E-Q4 10.607 21.213 O.OOE+OO 1.31E-Q3 2.63E-03 2.7500 3.539E+04 
H-3 4.5697E-03 10.607 21.213 O.OOE+OO 4.85E-02 9.69E-02 3.5000 1.630E+02 
1-129 7.5300E-07 10.607 21.213 O.OOE+OO 7.99E-06 l.60E-OS 5.ססOO 9.365E+00 
Kr-85 1.0850E-Ol 10.607 21.213 O.OOE+OO 1.15E+OO 2.30E+OO 7.ססOO 1.034E+00 
Np-237 9.5561E-06 10.607 21.213 O.OOE+OO 1.01E-04 2.03E-Q4 11.ססOO 1.160E-Ol 
Pa-231 2.0359E-09 10.607 21.213 O.OOE+OO 2.16E-08 4.32E-Q8 
Pb-21 0 4.9728E-ll 10.607 21.213 O.OOE+OO 5.27E-l0 1.0SE-Q9 
Pm-147 4.8502E-Q2 10.607 21.213 O.OOE+OO 5.14E-Ql 1.03E+OO 
Pu-238 1.8254E-Q2 10.607 21.213 O.OOE+OO l.94E-Ol 3.87E-Ql 
Pu-239 4.2810E-04 10.607 21.213 O.OOE+OO 4.54E-03 9.08E-Q3 
Pu-240 2.4368E-04 10.607 21.213 O.OOE+OO 2.58E-03 5.17E-Q3 
Pu-241 3.3415E-02 10.607 21.213 O.OOE+OO 3.54E-Ol 7.09E-Ql 
Pu-242 3.6329E-Q7 10.607 21.213 O.OOE+OO 3.85E-06 7.71E-Q6 
Ra-226 2.2854E-l0 10.607 21.213 O.OOE+OO 2.42E-Q9 4.85E-Q9 
Ra-228 1.2426E-14 10.607 21.213 O.OOE+OO 1.32E-13 2.64E-13 
Ru-l06 6.3589E-Q6 10.607 21.213 O.OOE+OO 6.74E-Q5 l.35E-04 
5e-79 1.2933E-05 10.607 21.213 O.OOE+OO 1.37E-Q4 2.74E-Q4 
5n-126 1.lS74E-05 10.607 21.213 O.OOE+OO 1.23E-04 2.46E-Q4 
5r-90 1.9248E+OO 10.607 21.213 O.OOE+OO 2.04E+Ol 4.08E+Ol 
Te-gg 4.2239E-Q4 10.607 21.213 O.OOE+OO 4.48E-Q3 8.96E-Q3 
Th-229 5.0953E-12 10.607 21.213 O.OOE+OO 5.40E-ll 1.08E-l0 
Th-230 4.1885E-Q8 10.607 21.213 O.OOE+OO 4.44E-Q7 8.89E-Q7 
Th-232 1.9270E-14 10.607 21.213 O.OOE+OO 2.04E-13 4.09E-13 
TI-208 4.6024E-Q8 10.607 21.213 O.OOE+OO 4.88E-Q7 9.76E-07 
U-232 1.2582E-Q7 10.607 21.213 O.OOE+OO 1.33E-06 2.67E-Q6 Thermal Power 
U-233 2.5825E-09 10.607 21.213 O.OOE+OO 2.74E-08 S.48E-Q8 Nominal Heat Bounding 
U-234 1.8450E-04 10.607 21.213 O.OOE+OO 1.96E-03 3.91E-Q3 Output Heal Output 
U-235 -2.7235E-06 10.607 0.000 4.43E-Q3 4.40E-Q3 4.43E-03 /Watts) /Wattsi 
U-236 1.5493E-Q5 10.607 21.213 O.OOE+OO l.64E-Q4 3.29E-Q4 2.53E-Gl 5.06E-Gl 
U-238 -4.2851E-Q9 10.607 0.000 5.11E-Q5 S.llE-Q5 5.11E-OS Total Total 
Y-90 1.9254E+OO 10.607 21.213 O.OOE+OO 2.04E+Ol 4.08E+Ol 
Other Radionuelldes 2.OSE+Ol 4.10E+Ol , IJ"I. T~te SeIeetkm Sw!IIlulrv, 'Ikn'na and-Cbeck5 
Tem lale Selection Summary 

FromSFD ~ Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER L1GHTWATEA 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

BOl Enrichment %: 93.09999644 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 10.607 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 21.213 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiPlier Given Bumup Estim.ted EOl HMlGlven EOl HM 

Nominal: 0.02 I 1.001 
Bounding: 0.03
 ,

Reactor shutdown, core removal, storage, shiPping or other date confmlling that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to gel specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel. and Templatelnformalioo Estimated 

Fuel Name' FRR MTR (JAPAN) 1Fuel decay start date: 2010 Canister usage: 
SNFID#,551 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser, 27 - ASSEMBLY Template: ATR (Ught Water. Alum., 60 to 100%, U) 1.13 
Heavy Metal Mass' BOL=17.48kg ; EOl=17.47kg 'Templale Sumup(MWd), 367.2 
ROD StOfllge SUe' SRS Template SOL Heavy Metal Mass (MT), 0.00116689 

Template Decay Time' 20 yoa", 

H.Eslimateli m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
AC-227 6.6313E-l0 12.785 25.570 O.ooE+OO 8.48E-09 1.70E-oB Avg. MeV 
Am-241 2.0060E-D3 12.785 25.570 O])OE+OO 2.56·E-02 5.13E-D2 0.0150 2.699E+12 
Am-242m 4.2429E-07 12.785 25.570 O.ooE+OO 5.42E-06 1.08E-D5 0.0250 5.613E+11
 
Am-243 l.4899E-06 12.785 25.570 O.OOE+OO 1.90E-oa 3.81E-oa
 0.0375 4.896E+11
 
C-14 5.7135E-D9 12.785 25.570 O.OOE+OO 7.30E-08 1.46E-07
 0.0575 5.243E+11
 
CI-36 1.3124E-32 12.785 25.570 O.OOE+OO 1.68E-31 3.36E-31
 0.0850 3.169E+ll 
Cm-243 1.6443E-07 12.785 25.570 O.OOE+OO 2.10E-oa 4.20E-oa 0.1250 2.144E+11 
Cm-244 2.9330E-D5 12.785 25.570 O:OOE+OO 3.75E-04 7.50E-04 0.2250 2.735E+l1 
Co-50 5.3186E-oa 12.785 25.570 O.OOE+OO 6.80E-OS 1.36E-04 0.3750 1.190E+ll 
Cs-l34 3.1563E-D3 12.785 25.570 O.OOE+OO 4.04E-D2 8.07E-D2 0.5750 1.941E+12 
Cs-l35 3.4477E-oa 12.785 25.570 O.OOE+OO 4.4fE-05 8.82E-OS 0.8500 3.282E+10 
Cs-137 2.0313E+OO 12.785 25.570 O.OOE+OO 2.5OE+Ol 5.19E+Ol 1.2500 1.874E+l0 
EU-I54 2.4513E-D2 12.785 25.570 O.ooE+OO 3.13E-Ol 6.27E-Dl 1.7500___ ~E+08 

Eu-155 4.8175E-D3 12.785 25.570 - O.OOE+OO 6.16E-D2 1.23E-Dl 2.2500 7.552E+04 
Fe-55 1.2397E-04 12.785 25.570 O.OOE+OO 1.58E-03 3.17E-D3 2.7500 4.268E+04 
H-3 4.5897E-oa 12.785 25.570 O.OOE+OO 5.84E-02 1.17E-Dl 3.5000 2.213E+02 
1-129 7.5300E-07 12.785 25.570 O.ooE+OO 9.63E-oa 1.93E-05 5.0000 2.194E+01 
Kr-85 1.0850E-Ol 12.785 25.570 O.ooE+OO 1.39E+OO 2.77E+OO 7.0000 2.474E+00 
Np-237 9.5561E-oa 12.785 25.570 O.OOE+OO l.22E-04 2.44E-04 11.0000 2.809E-Q1 
Pa-231 2.0359E-09 12.785 25.570 O:ooE+OO 2.5OE-oB 5.21E-08 
Pb-21 0 4.9728E-ll 12.785 25.570 O:OOE+Oo 6.36E-l0 1.27E-D9 
Pm-147 4.8502E-D2 12.785 25.570 0:001=+00 6.20E-Ol 1.24E+OO 
Pu-236 1.8254E-D2 12.785 25.570 O.ooE+OO 2.33E-Ol 4.67E-Dl 
Pu-239 4.2810E-04 12.785 25.570 O.ooE+OO 5.47E-D3 1.09E-02 
Pu-240 2.4368E-04 12.785 25.570 O.ooE+OO 3.12E-D3 6.23E-03 
Pu-241 3.3415E-02 12.785 25.570 O.ooE+OO 4.27E-Ol 8.54E-Ol 
Pu-242 3.6329E-D7 12.785 25.570 O.ooE+OO 4.64E-06 9.29E-oa 
Ra-226 2.2854E-l0 12.785 25.570 O.ooE+OO 2.92E-09 5.84E-oa 
Ra-228 1.2426E-14 12.785 25.570 O.ooE+OO 1.59E-13 3.18E-13 
Ru-l06 6.3589E-oa 12.785 25.570 O.OOE+OO 8.13E-OS l.63E-04 
se-79 1.2933E-oa 12.785 25.570 O.ooE+OO 1.65E-04 3.31E-04 
Sn-126 1.1574E-oa 12.785 25.570 O.ooE+OO 1.48E-04 2.96E-04 
Sr-90 1.9248E+OO 12.785 25.570 O.OOE+OO 2.46E+Ol 4.92E+Ol 
Tc-99 4.2239E-04 12.785 25.570 O.ooE+OO 5.40E-D3 1.08E-D2 
Th-229 5.0953E-12 12.785 25.570 O.OOE+OO 6.51E-ll l.30E-lO 
Th-230 4.1885E-oB 12.785 25.570 O.ooE+OO 5.35E-D7 1.07E-oa 
Th-232 1.9270E-14 12.785 25.570 O.ooE+OO 2.46E-13 4.93E-13 
T1-208 4.5024E-oB 12.785 25.570 O.ooE+OO 5.88E-D7 1.18E-oa 
U-232 12582E-D7 12.785 25.570 O.ooE+OO 1.61E-oa 3.22E-oa Thermal Power 
U-233 2.5825E-D9 12.785 25.570 O.ooE+OO 3.30E-oB 6.60E-oB Nominal Heat Bounding 
U-234 1.8450E-04 12.785 25.570 O.ooE+OO 2.36E-D3 4.72E-D3 Output Heat Output 
U-235 -2.7235E-oa 12.785 0.000 7.56E-03 7.52E-03 7.56E-oa /Walls) /Wallsi 
U-236 1.5493E-{)5 12.785 25.570 O.ooE+OO 1.98E-04 3.96E-04 3.05E-ol 6.10E-G1 
U-238 -4.2851 E-oa 12.785 0.000 4.70E-D3 4.70E-03 4.70E-oa Total Total 
Y-90 1.9254E+OO 12.785 25.570 O.ooE+OO 2.46E+Ol 4.92E+Ol 
Other Radionuclides 2.47E+Ol 4.95E+Ol 
nt. TempIa~ Sdectioo> su-al'Y,11_ andCIted<s 
TernDla~ selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was usod for the following reasons:
 

Fuel C1addlng: ALUM ALUM This fuel matctles on all parameters except enrichment.
 
SOL HM ConstItuents: lJ-ALX U 

SOL Enrichment 0/0: 20.00000092 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 I 12.785 Nominal bumup caJculaied from tho heavy motal mass destroyed.
 
Bounding: 25.570 Bounding bumup assu:ned to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Sumu Multi riel' Given Sumu Estimated EOL HMlGlven EOL HM
 

Nominal: 0.00
 I 1.001 
Bounding:1 0.00 

1ReaC1or shutdown, core removal. storage, shipping or other date confirming that inadiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 



t
 
I 

DOElSNF/REP-Q78
 
Revision 1
 

December 2OD3 
Page 0-125 

Fuel Radionuclide Inventory Worksheet 
I. Fuel a"" TempW.e 1nI~ 

Fuel Name: FRR MTR (JAPAN) 1Fuel decay start date:
 2010 
SNFID#: 605 Estimates 89 of:
 2030 

Fuel Unlls & Deocr: 81 - MTR TYPE Template:
 AlR (Ught Water, Alum.• 60 to 100%, U) 
Heavy Metal Ma,.: B01.=24.82k9 ; E01.=24.79k9 "emplate Bumup(MWd):
 367.2 
RDD Storage Site: SRS Template BOL Heavy Metal Mas, (MT):
 0.00116689 

Template Decay Time" 20 years 
D.Estimates m x. Xb b Y. Yb 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) 
Ac-227 6.6313E-l0 30.684 61.387 O.ODE+OO 2.03E-08 4.07E-08 
Am-241 2.0060E-03 30.684 61.367 O.ODE+OO 6.16E-Q2 1.23E-Ol 
Am-242m 42429E-Q7 30.684 61.387 O.ODE+OO 1.3OE-05 2.60E-Q5 
Am-243 1.4899E-D6 30.684 61.367 O.ODE+OO 4.57E-OS 9.14E-OS 
C-14 5.7135E-09 30.684 61.367 O.ODE+OO 1.75E-Q7 3.51E-Q7 
CI-36 1.3124E-32 30.684 61.367 O.ODE+OO 4.03E-31 8.OSE-31 
Cm-243 1.6443E-Q7 30.684 61.367 O.ODE+OO 5.OSE-06 1.01E-OS 
Cm-244 2.9330E-Q5 30.684 61.367 O.ODE+OO 9.ODE-04 1.80E-03 
Co-60 5.3186E-06 30.684 61.387 O.ODE+OO 1.63E-Q4 3.26E-Q4 
Cs-l34 3.1563E-Q3 30.684 61.367 O.ODE+OO 9.68E-02 1.94E-Ol 
Cs-135 3.4477E-Q6 30.684 61.367 O.ODE+OO 1.06E-04 2.12E-04 
Cs-137 2.0313E+OO 30.684 61.367 O.ODE+OO 6.23E+Ol 1.25E+02 
Eu-l54 2.4513E-02 30.684 61.367 O.ODE+OO 7.52E-Ol 1.50E+OO 
Eu-155 4.8175E-Q3 30.684 61.367 O.ODE+OO 1.48E-Ol 2.96E-Ol 
Fe-55 1.2397E-Q4 30.684 61.367 O.ODE+OO 3.80E-03 7.61E-03 
H-3 4.5697E-Q3 30.684 61.367 O.ODE+OO 1.40E-Ql 2.80E-Ol 
1-129 7.5300E-Q7 30.684 61.367 O.ODE+OO 2.31E-05 4.62E-05 
Kr-85 1.0850E-Ql 30.684 61.367 O.ODE+OO 3.33E+OO 6.86E+OO 
Np-237 9.5561E-Q6 30.684 61.367 O.ODE+OO 2.93E-04 5.86E-Q4 
Pa-231 2.0359E-Q9 30.684 61.367 O.ODE+OO 6.25E-DB 125E-07 
Pb-21 0 4.9728E-ll 30.684 61.367 O.ODE+OO 1.53E-09 3.OSE-09 
Pm-147 4.8502E-Q2 30.684 61.367 O.ODE+OO 1.49E+OO 2.98E+OO 
Pu-238 1.8254E-02 30.684 61.367 O.ODE+OO 5.60E-Ql 1.12E+OO 
Pu-239 4.2810E-Q4 30.684 61.367 O.ODE+OO 1.31E-Q2 2.63E-02 
PU-240 2.4368E-Q4 30.684 61.367 O.ODE+OO 7.48E-03 1.50E-02 
Pu-241 3.3415E-02 30.684 61.367 O.ODE+OO 1.03E+OO 2.05E+OO 
PU-242 3.6329E-07 30.684 61.367 O.ODE+OO 1.11E-Q5 2.23E-Q5 
Ra-226 2.2854E-l0 30.684 61.367 O.ODE+OO 7.01E-Q9 1.40E-08 
Ra-228 1.2426E-14 30.684 61.367 O.ODE+OO 3.81E-13 7.63E-13 
Ru-l06 6.3589E-Q6 30.684 61.367 O.ODE+OO 1.95E-Q4 3.90E-Q4 
5e-79 1.2933E-OS 30.684 61.367 O.ODE+OO 3.97E·04 7.94E-Q4 
5n-126 1.1574E-Q5 30.684 61.367 O.ODE+OO 3.55E-04 7.10E-04 
5r-90 1.9248E+OO 30.684 61.367 O.ODE+OO 5.91E+Ol 1.18E+02 
Tc-99 4.2239E-04 30.684 61.367 O.OOE+OO 1.3OE-Q2 2.59E-Q2 
Th-229 5.0953E-12 30.684 61.387 O.ODE+OO 1.56E-l0 3.13E-l0 
Th-23O 4.1885E-DB 30.684 61.367 O.ODE+OO 1.29E-Q6 2.57E-Q6 
Th-232 1.9270E-14 30.684 61.367 O.ODE+OO 5.91E-13 1.18E-12 
T1-208 4.6024E-08 30.684 61.367 O.ODE+OO 1.41E-Q6 2.82E-Q6 
U-232 1.2582E-Q7 30.684 61.367 O.ODE+OO 3.86E-06 7.72E-06 
U-233 2.5825E-Q9 30.684 61.367 O.ODE+OO 7.92E-DB 1.58E-07 
U-234 1.8450E-Q4 30.684 61.367 O.ODE+OO 5.86E-Q3 1.13E-Q2 
U-235 -2.7235E-06 30.684 0.000 4.99E-Q2 4.98E-Q2 4.99E-Q2 
U-236 1.5493E-Q5 30.684 61.367 O.ODE+OO 4.75E-Q4 9.51E-04 
U-238 -4.2851 E-Q9 30.684 0.000 5.84E-04 5.84E-04 5.84E-Q4 
Y-90 1.9254E+OO 30.684 61.367 O.ODE+OO 5.91E+01 1.18E+02 
Other Radionuelldes 5.93E+Ol 1.19E+02 

W. Template~~rr.Il~ .$ufCheclal 
Template selection Summary 

FromSFD lJMd Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER  F.... C1sddlng: ALUM ALUM 

BOL HM Cons1lluenls: U-ALX U 
BOL Enrichment %: 93.00000613 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimsted 

Nominal: 30.684 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 61.367 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estima1ed Bumupl 
Bumul> Multiplier Given Bumup Estima1ed EOL HMlGlven EOL HM 

Nomlnal:1 0.00 I 1.001 
Bounding: 0.01 ,

Reactor shutdown, core removal. storage. shiPPing or other date confmlling that Irradiation ceased for fuel. 

2TolaJ bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to gat specific bumup values (MWdIMT). 

Estimated 
Canister usage: 

18"x10' 
3.38 

Gamma Sources 
Photon Tolal 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 6.479E+12 
0.0250 1.347E+12 
0.0375 1.175E+12 
0.0575 1.258E+12 
0.0850 7.606E+11 
0.1250 5.149E+11 
0.2250 6.572E+11 
0.3750 2.856E+l1 
0.5750 4.659E+12 
0.8500 7.anE+10 
1.2500 4.498E+l0 
1.7500 2.065E+09 
2.2500 1.811E+05 
2.7500 1.024E+05 
3.5000 4.752E+02 
 OO 2.859E+Olסס.5
 OO 3. 162E+00סס.7
 OO 3.547E-Qlסס.11

Thermal Power 
Nominal Heat Bounding 

Output Heat Output 
(Watts) (Watts) 
7.33E-G1 1.46E+OO 

Total Total 

I 

I 
I 

·1 
I 
I 
I 
I 
I 
I 
I 
I 
c
I 
I 
I 

I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template InfOll'llllltion Eslimated 

Fuel Name: FRR MTR (JAPAN) , FueJ decay start date: 2010 Canister usage:
 
SNF 10 fr': 565 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 30 - MfA TYPE Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.25 
Heavy Metal Mass: BOl:21.54kg ; EOl=21.52kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689 

Templ.ta Decay Time' 20 yea", 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 17.046 34.093 O.ooE+OO 1.13E-OS 2.26E-OS Avg. MeV 
Am-241 2.0080E-D3 17.046 34.093 --O:OO~-----s:42E-02 6.84E-02 0.0150 3.599E+12
Am-242m 4.2429E-D7 17.046 34.093 O.ooE+oo 7.23E-OS 1.45E-D5 0.0250 7.484E+ll 
Am-243 1.4899E-06 17.046 34.093 O.ooE+OO 2.54E-05 5.OSE-D5 0.0375 6.528E+ll 
C-14 5.7135E-09 17.046 34.093 O.OOE+OO 9.74E-OS 1.95E-D7 0.0575 6.991E+11 
CI-36 1.3124E-32 17.046 34.093 O.OOE+OO 2.24E-31 4.47E-31 0.0850 4.225E+11 
Cm-243 1.8443E-D7 17.046 34.093 O.OO-E+OO 2.80E-06 5.61E-06 0.1250 2.860E+11 
Cm-244 2.9330E-05 17.046 34.093 O.OOE+OO 5.ooE-04 1.ooE-D3 0.2250 3.650E+ll 
Co-GO 5.3186E-06 17.046 34.093---O.ooE+OO 9.07E-05 1.81E-04 0.3750 1.587E+l1 
CS-l34 3.1563E-03 17.046 34.093 O.ooE+OO 5.38E-D2 1.OSE-Dl 0.5750 2.588E+12 
Cs-l35 3.4477E-06 17.046 34.093 O.ooE+OO 5.88E-05 1.18E-04 0.8500 4.376E+10 
CS-137 2.0313E+OO 17.046 34.093 O.ooE+OO 3.46E+Ol 6.93E+Ol 1.2500 2.499E+10 
EU-l54 2.4513E-D2 17.046 34.093 O.ooE+OO 4.18E-Ol 8.36E-Dl 1.7500 1.147E+09 
EU-155 4.8175E-03 17.046 34.093 O.ooE+OO 8.21E-02 1.84E-Dl 2.2500 1.oo7E+05 
Fe-55 1.2397E-04 17.046 34.093 0.001:+00 2.11E-03 4.23E-D3 2.7500 5.690E+04 
H-3 4.5697E-D3 17.046 34.093 O.ooE+OO 7.79E-02 1.56E-Dl 3.5000 2.833E+02 
1-129 7.5300E-07 17.046 34.093 O.ooE+OO 1.28E-05 2.57E-05 5.ססOO 2.417E+Ol 
K'-85 1.OS50E-Dl 17.046 34.093 O.ooE+OO 1.85E+OO 3.70E+OO 7.ססOO 2.712E+OO 
Np-237 9.5561E-06 17.046 34.093 O.ooE+OO 1.63E-04 3.26E-04 11.ססOO 3.070E-Q1 
Pa-231 2.0359E-D9 17.046 34.093 O.ooE+OO 3.47E-OS 6.94E-08 
Pb-21 0 4.9728E-ll 17.046 34.093 O.ooE+OO 8.48E-l0 1.70E-09 
Pm-147 4.8502E-02 17.046 34.093 O.ooE+OO 8.27E-Dl 1.85E+OO 
PU-238 1.8254E-D2 17.046 34.093 O.ooE+OO 3.11E-Dl 6.22E-Dl 
PU-239 4.2810E-04 17.046 34.093 O.ooE+OO 7.30E-03 1.46E-02 
PU-240 2.4388E-04 17.046 34.093 O.ooE+OO 4.15E-D3 8.31E-03 
PU-241 3.3415E-D2 17.046 34.093 O.OOE+OO 5.70E-Dl 1.14E+OO 
PU-242 3.6329E-D7 17.046 34.093 O.ooE+OO 6.19E-06 1.24E-05 
Ra-226 2.2854E-l0 17.046 34.093 O.OOE+OO 3.90E-09 7.79E-D9 
Ra-228 1.2426E-14 17.046 34.093 O.ooE+OO 2.12E-13 4.24E-13 
RU-1OS 6.3589E-06 17.046 34.093 O.ooE+OO 1.08E-04 2.17E-04 
8e-79 1.2933E-05 17.046 34.093 O.ooE+OO 2.20E-04 4.41E-04 
8n-126 1.1574E-05 17.046 34.093 O.ooE+OO 1.97E-04 3.95E-04 
8'-90 1.9248E+OO 17.046 34.093 O.ooE+OO 3.28E+Ol 6.56E+Ol 
Tc-99 4.2239E-04 17.046 34.093 O.ooE+OO 7.20E-03 1.44E-D2 
Th-229 5.0953E-12 17.046 34.093 O.ooE+OO 8.69E-ll 1.74E-l0 
Th-230 4.1885E-08 17.046 34.093 O.ooE+OO 7.14E-D7 1.43E-06 
Th-232 1.9270E-14 17.046 34.093 O.ooE+OO 3.28E-13 6.57E-13 
TI-2OS 4.6024E-08 17.046 34.093 O.ooE+OO 7.85E-D7 1.57E-06 
U-232 1.2562E-D7 17.046 34.093 O.ooE+OO 2.14E-D6 4.29E-D6 Thermal Power 
U-233 2.5825E-Q9 17.046 34.093 O.OOE+OO 4.40E-oB 6.80E-Q8 Nominal Heat Bounding 
U-234 1.8450E-04 17.046 34.093 O.ooE+OO 3.15E-D3 6.29E-03 Output Heat Output 
U-235 -2.7235E-06 17.046 0.000 2.09E-D2 2.09E-D2 2.09E-D2 lWattsl /Wattsl 
U-236 1.5493E-05 17.046 34.093 O.ooE+OO 2.64E-04 5.28E-04 4.07EoOl 8.13E-ol 
U-238 -4.2851 E-09 17.046 0.000 3.98E-03 3.98E-03 3.98E-03 Total Total 
V-90 1.9254E+OO 17.046 34.093 O.ooE+OO 3.28E+Ol 6.56E+Ol 
Other Radionuclides 3.30E+Ol 6.59E+Ol 
In.Tenmbte Sdedioo So_rv, Bunwp!lummarv."...()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor -..tor. UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fu~ matches ATR Template on all but one parameter (enrichment) _09 ATR a reasonable 
BOL HM Consti1uenIs: U-ALX U match. 

BOL Enrichment %: 44.97911463 60 to 100 

Bumup SUmmary (MWd) Basis for bumup used in estimate: 
FromSFD I Esllmatad 

Nomlna!:1 I 17.046 Nominal bumup calculaled from the heavy metal mass destroyed. 
Boundlng:1 I 34.093 BoundIng bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimatad EOL HMlGlven EOL HM 

Nominal: 0.00 I 1.001 
Bounding:1 0.01 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng thai IrradiatIOn ceased for fuel. 

~otaJ bumup for all fuel associated with this wol1tshoot must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

I 



Fuel Radionuclide Inventory Worksheet 
I. F1Id 8U<l 'TelIlJlIate WomllltiOll. Estimated 

Fuel Name: FRR MTR (JAPAN) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 603 Estimates as of: 2030 18"xlD' 

Fuel Unlls & Oeser: 12 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.40 
Heavy Metal Mass: BOl=3.55k9 ; EOl=3.55k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 y.ars 
D.&timates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 67.299 134.598 O.OOE+OO 4.46E-08 8.93E-08 AV9_MeV 
Am-241 2.0060E-03 67.299 134.598 O.OOE+OO l.35E-Ol 2.70E-Ol 0.0150 1.421E+13 
Am-242m 4.2429E-07 67.299 134.598 O.OOE+OO 2.86E-05 5.71E-05 0.0250 2.955E+12 
Am-243 1.4699E-OO 67.299 134.598 O.OOE+OO 1.00E-04 2.01E-Q4 0.0375 2.5nE+12 
C-14 5.7135E-09 67.299 134.598 O.OOE+OO 3.85E-07 7.69E-07 0.0575 2.760E+12 
CI-36 1.3124E-32 67.299 134.598 O.OOE+OO 8.83E-31 1.77E-30 0.0850 1.668E+12 
Cm-243 1.6443E-07 67.299 134.598 O.OOE+OO 1.IIE-05 2.21E-05 0.1250 1.129E+12 
Cm-244 2.9330E-05 67.299 134.598 O.OOE+OO 1.97E-03 3.95E-03 0.2250 1.439E+12 
Co-60 5.3186E-Q6 67.299 134.598 O.OOE+OO 3.58E-04 7.16E-04 0.3750 6.264E+l1 
Cs-l34 3.1563E-03 67.299 134.598 O.OOE+OO 2.12E-Ol 4.25E-Ol 0.5750 1.022E+13 
Cs-135 3.4477E-OO 67.299 134.598 O.OOE+OO 2.32E-04 4.64E-Q4 0.8500 1.728E+11 
Cs-137 2.0313E+OO 67.299 134.598 O.OOE+OO 1.37E+02 2.73E+02 1.2500 9.866E+10 
Eu-l54 2.4513E-02 67.299 134.598 O.OOE+OO 1.65E+OO 3.30E+OO 1.7500 4.529E+09 
Eu-155 4.8175E-03 67.299 134.598 O.OOE+OO 3.24E-01 6.48E-Ol 2.2500 3.973E+05 
Fe-55 1.2397E-04 67.299 134.598 O.OOE+OO 8.34E-03 1.67E-02 2.7500 2.245E+05 
H-3 4.5697E-03 67.299 134.598 O.OOE+OO 3.08E-Ol 6.15E-01 3.5000 1.033E+03 
1-129 7.5300E-07 67.299 134.598 O.OOE+OO 5.07E-05 1.01E-04 5.ססOO 5.867E+Ol 
K'-85 1.0850E-Ol 67.299 134.598 O.OOE+OO 7.30E+OO l.46E+Ol 7.ססOO 6.479E+00 
Np-237 9.5561E-OO 67.299 134.598 O.OOE+OO 6.43E-Q4 1.29E-Q3 11.ססOO 7.262E-Ol 
Pa-231 2.0359E-09 67.299 134.598 O.OOE+OO 1.37E-07 2.74E-07 
Pb-21 0 4.9728E-ll 67.299 134.598 O.OOE+OO 3.35E-09 6.69E-09 
Pm-147 4.8502E-02 67.299 134.598 O.OOE+OO 3.26E+OO 6.53E+OO 
Pu-238 1.8254E-02 67.299 134.598 O.OOE+OO 1.23E+OO 2.46E+OO 
Pu-239 4.2810E-Q4 67.299 134.598 O.OOE+OO 2.88E-02 5.76E-02 
PU-240 2.4368E-Q4 67.299 134.598 O.OOE+OO 1.64E-02 3.28E-02 
Pu-241 3.3415E-02 67.299 134.598 O.OOE+OO 2.25E+OO 4.50E+OO 
Pu-242 3.6329E-07 67.299 134.598 O.OOE+OO 2.44E-Q5 4.89E-05 
Ra-226 2.2854E-l0 67.299 134.598 O.OOE+OO 1.54E-oB 3.08E-oB 
Ra-228 1.2426E-14 67.299 134.598 O.OOE+OO 8.36E-13 1.67E-12 
Ru-l00 6.3589E-Q6 67.299 134.598 O.OOE+OO 4.28E-Q4 8.56E-04 
Se-79 1.2933E-05 67.299 134.598 O.OOE+OO 8.70E-Q4 1.74E-03 
Sn-126 1.1574E-Q5 67.299 134.598 O.OOE+OO 7.79E-Q4 l.56E-Q3 
S'-90 1.9248E+OO 67.299 134.598 O.OOE+OO 1.30E+02 2.59E+02 
Tc-99 4.2239E-04 67.299 134.598 O.OOE+OO 2.84E-02 5.69E-02 
Th-229 5.0953E-12 67.299 134_598 O.OOE+OO 3.43E-l0 6_86E-l0 
Th-230 4.1885E-oB 67.299 134.598 O.OOE+OO 2.82E-Q6 5.64E-Q6 
Th-232 1.9270E-14 67299 134.598 O.OOE+OO 1.30E-12 2.59E-12 
TI-208 4.6024E-oB 67.299 134.598 O.OOE+OO 3.10E-Q6 6.19E-OO 
U-232 1.2582E-07 67.299 134.598 O.OOE+OO 8.47E-Q6 1.69E-Q5 Thermal Power 
U-233 2.5825E-09 67.299 134.598 O.OOE+OO 1.74E-07 3.48E-07 Nominal Heat Bounding 
U-234 1.8450E-Q4 67.299 134.598 O.OOE+OO 1.24E-02 2.48E-02 Oulpul HeaIOulpul 
U-235 -2.7235E-OO 67.299 0.000 6.90E-Q3 6.71E-03 6.90E-03 /WaltS) /Watts! 
U-236 1.5493E-Q5 67.299 134.598 O.OOE+OO 1.04E-03 2.09E-Q3 1.60E+OO 3.21E+OO 
U-238 -4.2851E-09 67.299 0.000 1.22E-04 1.21E-Q4 1.22E-Q4 Total Total 
V-90 l.9254E+OO 67.299 134.598 O.OOE+OO 1.30E+02 2.59E+02 
Other Radionucrodes 1.30E+02 2.60E+02 

Ill.temnlate~•• $uJIml8""••·~ ancfCheeb 
Template Selection Summary 

R__: FromSFD Used Basis for Parameler Differences: 
UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituenls: U-ALX U 

BOL enrichment %: 89.81998522 60 to 100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
From SFD Estimated 

Nominal: 67.299 Nominal bumup assumed to be 20k of SOL heavy metal mass. 
Boundlng:\ I 134.598 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 

1Reactor shutdown. core removal. storage, shiPPIng or other date confirming that Irradiation ceased for fuel.
 

"'otat bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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I Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lJlfonnation Estimated 

Fuel Name: FRR MTR (NETHERLANDS) ';:ue[ decay start date: 2010 Canister usage: 
SNFIDO: 609 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:: 14 - MTR TYPE Template: ATR (Ughl Water, Alum., 60 to 1()(),}o, U) 0.58 
Heavy Metal Mos.,; 801.=3.191<9 ; E01.=3.19k9 'Template Bumup(MWd): 367.2 
ROD Storage SIte: SRS Template BOl Heavy Metal Ma1la (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 3.978 7.955 O.OOE+OO 2.84E-Q9 5.28E-09 Avg. MeV 
Am·241 2.0060E-03 3.978 7.955 O.OOE+OO 7.98E-Q3 1.60E-Q2 0.0150 8.399E+l1 
Am-242m 4.2429E-07 3.978 7.955 O.OOE+OO 1.69E-Q6 3.38E-06 0.0250 1.746E+11
Am-243 1.4899E-06 3.978 7.955 O.OOE+OO 5.93E-06 1.19E-05 0.0375 1.523E+11 
C-14 5.7135E-Q9 3.978 7.955 O.OOE+OO 2.27E-OB 4.55E-Q8 0.0575 1.631E+l1 
CI-36 1.3124E-32 3.978 7.955 OOOE+OO 5.22E-32 1.04E-31 0.0850 9.859E+l0 
Cm-243 1.6443E-07 3.978 7.955 O.OOE+OO 6.54E-Q7 1.31E-06 0.1250 6.674E+l0 
Cm-244 2.9330E-05 3.978 7.955 O.OOE+OO 1.17E-Q4 2.33E-04 0.2250 8.519E+10 
Co-£O 5.3186E-06 3.978 7.955 O.OOE+OO 2.12E-Q5 4.23E-05 0.3750 3.702E+l0 
Cs-l34 3.1563E-03 3.978 7.955 O.OOE+OO 1.26E-Q2 2.51E-Q2 0.5750 6.040E+ll 
Cs-l35 3.4477E-06 3.978 7.955 O.OOE+OO 1.37E-05 2.74E-Q5 0.8500 1.021E+10 
Cs-137 2.0313E+OO 3.978 7.955 O.OOE+OO 8.OBE+OO 1.62E+Ol 1.2500 5.831E+09 
Eu-l54 2.4513E-Q2 3.978 7.955 O.OOE+OO 9.75E-02 l.95E-Ol 1.7500 2.677E+08 
Eu-155 4.8175E-Q3 3.978 7.955 o.OOE+OO 1.92E-02 3.83E-Q2 2.2500 2.348E+04 
Fe-55 1.2397E-04 3.978 7.955 O.OOE+OO 4.93E-Q4 9.86E-04 2.7500 1.327E+04 
H-3 4.5697E-Q3 3.978 7.955 O.OOE+OO 1.82E-Q2 3.84E-02 3.5000 6.159E+Ol 
1-129 7.5300E-Q7 3.978 7.955 O.OOE+OO 3.00E-Q6 5.99E-06 5.ססOO 3.705E+OO 
Kr-85 1.0850E-Ql 3.978 7.955 O.OOE+OO 4.32E-Ql 8.63E-Ol 7.ססOO 4.097E-Ol 
Np-237 9.5561E-Q6 3.978 7.955 O.OOE+OO 3.80E-Q5 7.60E-Q5 11.ססOO 4.595E-02 
Pa-231 2.0359E-Q9 3.978 7.955 O.OOE+OO 8.10E-Q9 1.62E-OB 
Pb-21 0 4.9728E-ll 3.978 7.955 O.OOE+OO 1.98E-l0 3.96E-l0 
Pm-147 4.8502E-Q2 3.978 7.955 O.OOE+OO 1.93E-Ql 3.86E-Ql 
Pu-238 1.8254E-02 3.978 7.955 O.OOE+OO 7_26E-02 1.45E-Ql 
Pu-239 4.2810E-Q4 3.978 7.955 O.OOE+OO 1.70E-Q3 3.41E-Q3 
Pu-240 2.4368E-Q4 3.978 7.955 O.OOE+OO 9.69E-Q4 1_94E-Q3 
Pu-241 3.3415E-Q2 3.978 7.955 O.OOE+OO l.33E-Ql 2.66E-Ql 
Pu-242 3.6329E-07 3.978 7.955 O.OOE+OO 1.44E-Q6 2.89E-Q6 
Ra-226 228S4E-l0 3.978 7.955 O.OOE+OO 9.09E-l0 1.82E-Q9 
Ra-228 1.2426E-14 3.978 7.955 O.OOE+OO 4.94E-14 9.89E-14 
Ru-l06 6.3589E-Q6 3.978 7.955 O.OOE+OO 2.53E-Q5 5.06E-Q5 
5e-79 1.2933E-Q5 3.978 7.955 O.OOE+OO 5.14E-Q5 1.03E-Q4 
5n-126 1.1574E-Q5 3.978 7.955 O.OOE+OO 4.60E-Q5 9.21E-Q5 
5r-90 1.9248E+OO 3.978 7.955 O.OOE+OO 7_66E+OO 1.53E+Ol 
Te-99 42239E-Q4 3.978 7.955 O.OOE+OO 1.68E-Q3 3.36E-Q3 
Th-229 5.0953E-12 3.978 7.955 O.OOE+OO 2.03E-ll 4.05E-ll 
Th-230 4.1885E-oB 3.978 7.955 O.OOE+OO 1.67E-Q7 3.33E-07 
Th-232 1.9270E-14 3.978 7.955 O.OOE+OO 7.66E-14 1.53E-13 
Tl-2OB 4.6024E-oB 3.978 7.955 O.OOE+OO 1.83E-Q7 3_66E-Q7 
U-232 1.2582E-Q7 3.978 7.955 O.OOE+OO 5.00E-07 1.00E-Q6 Thermal Power 
U-233 2.5825E-Q9 3.978 7.955 O.OOE+OO 1.03E-08 2.05E-08 Nominal Heat Bounding 
U-234 1.8450E-Q4 3.978 7.955 O.OOE+OO 7.34E-Q4 1.47E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 3.978 0.000 6.42E-03 6.40E-Q3 6.42E-Q3 /WaltSl /WaltSl 
U-236 1.5493E-Q5 3.978 7.955 O.OOE+OO 6.16E-Q5 1.23E-Q4 9_50E-02 1.90E~1 

U-238 -42851E-Q9 3.978 0.000 7.51E-Q5 7.51E-Q5 7.51E-Q5 Total Total 
Y-90 1.9254E+OO 3.978 7.955 O.OOE+OO 7.66E+OO 1.53E+Ol 
Other Radionuelides 7.69E+OO 1.54E+Ol 

m. TemPlate seJedion·s.-w.B_SunmIan' ..!Id Clle<b 
Template Selection SummarY 

FromSFD Used Basis lor Parameler Differences: 
_Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Conslltuents: U-ALX U 

SOL Enrichment %: 92.9999964 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nominal:1 I 3.978 Nominal bumup calculated from the heavy metal mass dastroyed.
 
Bounding:1 I 7.955 Bounding bumup assumed 10 be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM
 

NomIIUll: 0.00
 I 1.001 
Bounding: 0.01 ,

Reactor shutdown, core removal. storage, shipping or other date confnmm9 that Irradiation ceased for fuel.
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2TotaJ bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Flldaml Teq>lllte lnf_tiOn 

Fuel Name: FRR MTR (TAIWAN) 'Fuel decay start date: 2010 
SNFID#: 628 Estimates as of: 2030 

Estimated 
Canister usage: 

18"x10' 
1.46 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 7.000E+l1 
0.0250 1.455E+l1 
0.0375 1.269E+l1 
0.0575 1.359E+l1 
0.0850 8.217E+l0 
0.1250 5.564E+l0 
0.2250 7.107E+10 
0.3750 3.085E+l0 
0.5750 5.033E+ll 
0.8500 8.509E+09 
1.2500 4.859E+09 
1.7500 2.230E+08 
2.2500 1.957E+04 
2.7500 1.106E+04 
3.5000 5. 172E+Ol 
5.0000 3.251E+00 
7.0000 3.599E-Ol 
11.0000 4.039E-02 

Thennal Power 
Nominal Heat Bounding 

Output HeetOutput 
lWattsl lWettsl 
7.S3E-G2 1.58E-Gl 

Total Total 

Fuel Units & Doser: 35 . MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%, U) 
Heavy Metal Mass: BO~.76k9 ; EO~.76k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time· 20 years 
n. Estimates m x" x. b y" y.

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) 
Ae·227 6.6313E·l0 3.315 6.629 O.ooE+OO 2.20E-Q9 4.40E-09 
Am-241 2.0060E-03 3.315 6.629 O.ooE+OO 6.65E-03 1.33E-02 
Am-242m 4.2429E-07 3.315 6.629 O.ooE+OO 1.41E-06 2.81E-06 
Am-243 1.4899E-06 3.315 6.629 O.ooE+OO 4.94E-06 9.88E-Q6 
C-14 5.7135E-09 3.315 6.629 O.ooE+OO 1.89E-06 3.79E-08 
CI-36 1.3124E-32 3.315 6.629 O.ooE+OO 4.35E-32 8.70E-32 
Cm-243 1.6443E-07 3.315 6.629 O.ooE+OO 5.45E-07 1.09E-Q6 
Cm-244 2.9330E-05 3.315 6.629 O.ooE+OO 9.72E-OS 1.94E-04 
Co-£O 5.3188E-06 3.315 6.629 O.ooE+OO 1.76E-OS 3.53E-05  Cs-l34 3.1563E-03 3.315 6.629 O.ooE+OO 1.OSE-02 2.09E-02 
Cs-l35 3.4477E-06 3.315 6.629 O.ooE+OO 1.14E-05 2.29E-05 
Cs-137 2.0313E+OO 3.315 6.629 O.ooE+OO 6.73E+OO 1.35E+Ol 
Eu-l54 2.4513E-02 3.315 6.629 O.ooE+OO 8.12E-02 1.62E-Ol 
Eu-155 4.8175E-03 3.315 6.629 O.ooE+OO 1.60E-02 3.19E-02 
Fe-55 1.2397E-04 3.315 6.629 O.ooE+OO 4.11E-04 8.22E-04 
H-3 4.5697E-03 3.315 6.629 O.ooE+OO 1.51E-Q2 3.03E-02 
1-129 7.5300E-07 3.315 6.629 O.ooE+OO 2.50E-06 4.99E-06 
Kr-85 1.0650E-Ql 3.315 6.629 O.ooE+OO 3.60E-Ql 7.19E-Ql 
Np-237 9.5561E-Q6 3.315 6.629 O.ooE+OO 3.17E-Q5 6.33E-Q5 
Pa-231 2.0359E-09 3.315 6.629 O.ooE+OO 6.75E-Q9 1.35E-Q8 
Pb-21 0 4.9728E-ll 3.315 6.629 O.ooE+OO 1.65E-l0 3.30E-l0 
Pm-147 4.8502E-02 3.315 6.629 O.ooE+OO 1.61E-Ql 3.22E-Ql 
Pu-238 1.8254E-Q2 3.315 6.629 O.ooE+OO 6.OSE-02 1.21E-Ql 
Pu-239 4.2810E-04 3.315 6.629 O.ooE+OO 1.42E-03 2.84E-Q3 
Pu-240 2.4388E-04 3.315 6.629 O.ooE+OO 8.06E-04 1.62E-03 
Pu-241 3.3415E-02 3.315 6.629 O.ooE+OO 1.11E-Ol 2.22E-Ol 
Pu-242 3.6329E-Q7 3.315 6.629 O.ooE+OO 1.20E-Q6 2.41E-06 
Ra-226 2.2854E-l0 3.315 6.629 O.ooE+OO 7.58E-l0 1.52E-Q9 
Ra-228 1.2426E-14 3.315 6.629 O.ooE+OO 4.12E-14 8.24E-14 
RU-l06 6.3589E-Q6 3.315 6.629 O.ooE+OO 2.11E-OS 4.22E-Q5 
Se-79 1.2933E-Q5 3.315 6.629 O.ooE+OO 4:29E-Q5 8.57E-Q5 
Sn-126 1.1574E-Q5 3.315 6.629 O.ooE+OO 3.84E-Q5 7.67E-Q5 
Sr-90 1.9248E+OO 3.315 6.629 O.OOE+OO 6.36E+OO 1.28E+Ol 
Te-99 4.2239E-Q4 3.315 6.629 O.ooE+OO 1.40E-Q3 2.80E-Q3 
Th-229 5.09S3E-12 3.315 6.629 O.ooE+OO 1.69E-ll 3.38E-ll 
Th-230 4.1885E-Q6 3.315 6.629 O.ooE+OO 1.39E-Q7 2.78E-Q7 
Th-232 1.9270E-14 3.315 6.629 O.ooE+OO 6.39E-14 1.28E-13 
T1-2OB 4.6024E-oB 3.315 6.629 O.ooE+OO 1.53E-07 3.OSE-Q7 
U-232 1.2582E-Q7 3.315 6.629 O.ooE+OO 4.17E-Q7 8.34E-Q7 
U-233 2.5825E-Q9 3.315 6.629 O.ooE+OO 8.56E-09 1.71E-oB 
U-234 1.8450E-Q4 3.315 6.629 O.ooE+OO 6.12E-Q4 1.22E-Q3 
U-235 -2.7235E-06 3.315 0.000 9.59E-03 9.58E-03 9.59E-Q3 
U-236 1.5493E-CS 3.315 6.629 O.ooE+OO 5.14E-CS 1.03E-Q4 
U-236 -4.2851 E-Q9 3.315 0.000 l.09E-04 1.09E-Q4 1.09E-Q4 
V-90 1.9254E+OO 3.315 6.629 O.ooE+OO 6.38E+OO 1.28E+Ol 
Other Radianuelides 6.41E+OO 1.28E+Ol 

liD. Tf.!IlIUIlIteSeleellen$oulunaI'Y, B1JI'IUI amlC""" 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Modwalor: UGHTWATER UGHTWATER 

Fuel Claddln9: ALUM ALUM 
BOL HM Constituents: U-ALX U 

SOL Enrichment·;.: 93.19000561 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 3.315 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 6.629 Bounding bumup assumed to be twice nominal bumup.

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 I 1.001 
Boundlng:1 0.00 ,

Reactor shutdo'Wll, core removal, storage, shlpptng or other date confmlling that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeIIljlIate WC<'JU/ltion Estimated 

Fuel Name: FRR MTR (TAIWAN) 'Fuel decay start date: 2010 Canister usage: 
SNFIDt/: 555 Estimates as of: 2030 18"x10' 

Fuel Units & Dascr: 23 - ASSEM6lY Template: ATR (Ught Water, Alum., 60 to 1om-o, U) 0.96 
Heavy Metal Maso: 60L=34.8Okg ; EOL=34.80kg 'Template Bumup(MWd): 367.2 
ROD Stor_ Silo: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

""emplate Decay Time" 20 years 

U. Estimates m b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuelide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 659.063 1,316.126 0.00",E+OO~:__----;4;C;.37E-07 6.74E_Q7 Avg. MeV 
-,;;A=::m~,--2::-4:-;1:-c- ~_,2,;,.,,0060~;:;:E'c-Q3~-_--.;:6~59;c.,,063~---___ol_,;,3;ol.;:6,-:;.1-:2~6 O.ooE+OO 1.32E+OO 2.64E+OO 0.0150 1.391E+14 
Am-242m 4.2429E-07 659.063 1,316.126 O.OOE+OO 2.80E-04 5.59E-04 0.0250 2.893E+13 

'rAC'm;--2;'-43.:.=... ""1."'48:o,99~Eo--;;:06~---___o6;:;:5"9';;.063~---____:1,,,3"'1,,8;,:.1;-:;:26 O.ooE+OO 9.62E-04 1.96E-Q3 0.0375 2.524E+13 
..;:COc-l"'4,O--- _'5:"."'71,;-:3:::5:;:E'c-0=:9:-- ~6~59;c.cc063~------'1_';,3;01.;:8,-:;.1-:2,6 O.ooE+OO 3.77E-06 7.53E-06 0.0575 2.703E+13 
.;:C:=:I-":36~:_---~-------;1c;.3~1"'24;;:E:o--"'32:;-----65~9;:;.063""'---_,;1';:,3~16;;:'7,126 O.ooE+OO 8.65E-30 1.73E-29 0.0850 1.633E+13 
..;:C;::m'--2::-43~------_.____:1"'.;;:6443~;:;:E'c-Q~7c---- __~65~9;c..;:063~---___o1_';,3;o1.;:87..126 O.ooE+OO 1.08E-Q4 2.17E-Q4 0.1250 1.105E+13 
Cm-244 2.9330E-Q5 659.063 1,318.126 0.ooE:-'+OO~-----;1;';.9:,,3"'Ec.;-Q;;;2----,;3;:;.8;;7-:=Ec.;-Q;;;2-__jf_-_;o0.';;22:;;50~-~_,;I~.409~E"-+iC13 
CiCo-6O~~-------.____:5"'.~31;O;86~E'_;-06~-_-_.;:6~59"'.,,063~---___o1_';,3;;1,,87..126 0.001=+00 3.51 E-Q3 7.01 E_Q3 0.3750 6.135E+12 

-o-C:::S:..,-1,,340::- ._____c3:;.:·715"'63~E'_;-Q3~----.;:6;c59:;.: ..;:063~---___o1_S,3;;1.;:8,-:;.1.;:26;o---..;:0c:.00~:~Ec-+oo~_---,2,=",.08E+OO 4.16E+OO 0.5750 l.oo1E+14 
CS-135 3.4477E-06 659.063 1,318.126 O.ooE+OO 2.27E_Q3 4.54E-Q3 0.8500 1.692E+12 
.;:C:=S__:-1.;:3-'=7---------'2;o.':;03Oc1'.C3;;;E,,+OO~----..;:6;:;:5,,9:;:.063~---_____c1".3",1,,8;,:.1;-;:2.6 O.OOE+OO l.34E+03 2.68E+03 1.2500 9.661E+ll 
-:=EC'u-~1~54;;----------'2;'.-;c45;::1;:o3:;::Ec.;-0;;;2----""65~9"'.;;:063~---__:1;c,3",1:;;8::.;;.126 ---O:OOE+oo 1.62E+01 3.23E+01 1.7500 4.435E+l0 
Eu-155 4.6175E-03 659.063 1,316.126 0.ooE:-'+OO~--___':3:=-:.1c::8"'E+OO"='---_"6~.35:~E+OO"='---II--.;:2~.2~50=0---_"3~.891E+06 

7F7'e-='5:=5 ~1.--=2::c39=:7,;E;.:-040::----___':6"'5.;:9."'063=_----1",~31",6.126 0:001=+00 6.17E-02 1.63E_Q1 2..7500 2. 199E+06 
-;-H-';;-0;3;c- ~4c;.56~97;cE;c-.;:0,,3 CC·1",26__--__:6:;;5;;:9c;.063~---___,1;_',;;:31:-:8  O.ooE+OO 3.01 E+OO 6.02E+OO 3 5000 1.015E+04
71-,.:1::;:29:=- ~ _'7;-:.5;c300~:;:E;.:-0,,7c- ~65::c9:;.:..;:063~---___ol_S,3c;1.;:8::;-;.126 O.ooE+OO 4.96E-Q4 9.93E-Q4 5.0000 5.926E+02 
~K"=r-85.:;;;;;:;_--------___iC1.~0850~"'E'-'-0~1:_---c.;65~9."'063~---__:1;',~31;';8;:;.126 O.ooE+OO 7.15E+01 1.43E+02 7.0000 6.553E+Ol 
~N"P-:c2~3c;7--------~9:;:.5;;:;5:Oc6;;;1E;c-Q6~_---__:6:;;5;;:9c;.063~---___,1;_',3",1"8 CC·1,,,2-6---0:00E+oo 6.30E-Q3 1.26E_Q2 11.0000 7.351E+00 
Pa-231 2.0359E_Q9 659.063 1,318.126 O.ooE+OO l.34E-06 2.68E-Q6 

'rP-=b:-'-2:c1"'0c- .~74..;:97'"2:;;8;:;:E'_;-1~1:_---_;6;;:;5,,9."'063~---__:1;_"3,,,1,,8;,:.1,,26 O.ooE+OO 3.28E-08 6.55E-Q8
Pm-147 4.8502E_Q2 659.063 1,316.126 O.ooE+OO 3.20E+01 6.39E+01 
Pu-238 1.8254E_Q2 659.063 1,316.126 O.ooE+OO 1.20E+01 2.41E+01 
Pu-239 4.2810E-Q4 659.063 1,318.126 O.ooE+OO 2.82E_Q1 5.64E_Q1 
Pu-240 2.4368E-Q4 659.063 1,318.126 O.ooE+OO 1.61E_Q1 3.21E_Q1 
Pu-241 3.3415E_Q2 659.063 1,318.126 O.ooE+OO 2.20E+01 4.40E+01 

"'P,=.U-"-2;=42== 3;c·cc63:::2"'9:;:E--:-Q;;;7-----;65:=9.cc063~----1;_',3",1",8C'.1c::26 O.ooE+OO 2.39E-04 4.79E-Q4 
Ra-226 2.2854E-10 659.063 1,316.126 O.ooE+OO 1.51E_Q7 3.01E_Q7 
~R"'a-"-22:===8------.-_;:1."'24"'2:;;6:;:E__:-1~4:_----;6::;:59~.cc063~----1;_',3",1",8;,:.1;0:26 O.ooE+OO 8.19E-12 1.64E-11 
~REu"'-1:;;06"'---------6:;:."'358~9:>:E'-'-Q6~-----c.;6'"5"'9-"'063~---__:1;',3~1;';6;:;.126 O.ooE+OO 4.19E_Q3 8.38E_Q3
8e-79 1.2933E-05 659.063 1,316.126 O.ooE+OO 8.52E_Q3 1.70E_Q2 
8n-126 1.1574E-Q5 659.063 1,318.126 O.ooE+OO 7.63E_Q3 1.53E-Q2 
8r-90 1.9248E+OO 659.063 1,318.126 O.ooE+OO 1.27E+03 2.54E+03 
Te-g9 4.2239E-Q4 659.063 1,318.126 O.ooE+OO 2.78E_Q1 5.57E_Q1 
Th-229 5.0953E-12 659.063 1,318.126 O.ooE+OO 3.36E_Q9 6.72E-Q9 
Th-230 4.1885E-Q8 659.063 1,318_126 O.ooE+OO 2.76E-Q5 5.52E-Q5 
Th-232 1.9270E-14 659.063 1,318.126 O.ooE+OO 1.27E-11 2.54E-11 
TI-208 4.6024E-08 659.063 1,318.126 O.ooE+OO 3.03E-Q5 6.07E-Q5 
U-232 1.2582E-07 659.063 1,318.126 O.ooE+OO 8.29E-Q5 l.66E-Q4 Thermal Power 
.;:U;-:-2~33~--------_';'2:;;.5825~"'E=--Q9~----c.;65~9:;.063~-------:1"',3;c1;';8;:,.1;';2;;:6:-----c0"'.;;:00~;Eo-+OO~,.._-_~1.:;.7;;0:>:E'-'-Q6~_--,,3."'40~E-Q6~-_IINominaJ Heat Bounding
U-234 l.8450E-Q4 659.063 1,318.126 O.ooE+OO 1.22E_Q1 2.43E_Q1 Output Heat Output 
U-235 -2.7235E-Q6 659.063 0.000 1.49E-02 1.31E_Q2 1.49E_Q2 /Watts} /Watts) 
U-236 1.5493E-Q5 659.063 1,318.126 O.ooE+OO 1.02E_Q2 2.04E_Q2 1.57E+01 3.14E+01 
U-238 -42851E_Q9 659.063 0.000 9.38E_Q3 9.37E-03 9.38E_Q3 Total Total 
V-90 l.9254E+OO 659.063 1,318.126 O.ooE+OO 1.27E+03 2.54E+03 
Other Radianuelides 1.27E+03 2.55E+03 
ID. Tl!IlIllIate SeJedioo Su!JJ\!lIllry, Bomu 
Template Selection Summary 

From SFD U_ Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This Template was used for the following reasons: 

Fuel C1adding:I---=':A;-;lU7.M':""---t--="'A'o-l;-;UM;-;'-'''-'----Jlhb fuel matches ATR Tetr4llate on all but one panvneter (enfichmeat) making ATR a raasonable 
BOl HM Constituents: U-ALX U match. 

BOl enrichment %: 19.83000026 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 659.063 Nominal bumup essumed 10 be 2". of BOl heavy metal mass. 
Bounding: 1.318.126 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM
 
Nomlnal:1 0.06
 I 0.981 

Bounding: 0.12 
Reador shutdown, core removal, storage, shipping or other date confurmng that IfTadiatlon ceased for fuel.1 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
,I. F"'l\Jl'I.T~IJlf_lion Estimated 

Fuel Name: FRR MTR (VENEZUELA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 559 Estimates as of: 2030 l8"xl0' 

Fuel Units & Oeser: 64 - ASSEMBlV Template: ATR (Ught Water. Alum., 60 to 100%, U) 2.67 
Heavy Metal Mass: BOl=43.2Ok9 ; EOl=39.05k9 'Template Bumup(MWd): 367.2 
ROD Storage SIte: SRS Template BOl Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 20 years
 
B. Estimates m Xo x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 3,933.540 7,867.080 O.OOE-tOO 2.61E-06 5.22E-06 Avg. MeV 
Am-241 2.0060E-03 3,933.540 7,867.080 O.OOE-tOO 7.89E-tOO 1.58E+Ol 0.0150 8.304E+14 
Am-242m 4.2429E-07 3,933.540 7,867.080 O.OOE-tOO 1.67E-03 3.34E-Q3 0.0250 1.727E+14 
Am-243 1.4899E-06 3,933.540 7,867.080 O.OOE-tOO 5.86E-03 1.17E-02 0.0375 1.506E+14 
C-14 5.7135E-09 3,933.540 7,867.080 O.OOE-tOO 2.25E-Q5 4.49E-05 0.0575 1.613E+14 
CI-36 1.3124E-32 3,933.540 7,867.080 O.OOE-tOO 5.16E-29 1.03E-28 0.0850 9.749E+13 
Cm-243 1.6443E-Q7 3,933.540 7,867.080 O.OOE-tOO 6.47E-04 1.29E-03 0.1250 6.597E+13 
Cm-244 2.9330E-05 3,933.540 7,867.080 O.OOE-tOO 1.15E-Ol 2.31E-Ol 0.2250 8.412E+13 
Co-6O 5.3186E-06 3,933.540 7,867.080 O.OOE-tOO 2.09E-02 4.18E-02 0.3750 3.661E+13 
Cs-l34 3.1563E-03 3,933.540 7,867.080 O.OOE-tOO 1.24E+Ol 2.48E+Ol 0.5750 5.973E+14 
Cs-135 3.4477E-Q6 3,933.540 7,867.080 O.OOE-tOO 1.36E-Q2 2.71E-02 0.8500 1.010E+13 
Cs-137 2.0313E-tOO 3,933.540 7,867.080 O.OOE-tOO 7.99E+03 1.60E+04 1.2500 5.766E+12 
Eu-l54 2.4513E-02 3,933.540 7,867.080 O.OOE-tOO 9.64E+Ol 1.93E+02 1.7500 2.647E+11 
Eu-155 4.8175E-03 3,933.540 7,867.080 O.OOE-tOO 1.89E+Ol 3.79E+Ol 2.2500 2.322E+07 
Fe-55 1.2397E-04 3,933.540 7,867.080 O.OOE-tOO 4.88E-Ol 9.75E-Ol 2.7500 1.312E+07 
H-3 4.5697E-03 3,933.540 7,867.080 O.OOE-tOO 1.60E+Ol 3.60E+Ol 3.5000 6.037E+04 
1-129 7.5300E-Q7 3,933.540 7,867.080 O.OOE-tOO 2.96E-Q3 5.92E-03 5.0000 3.434E+03 
Kr-85 1.0850E-Ql 3,933.540 7,867.060 O.OOE-tOO 4.27E+02 8.54E+02 7.0000 3.793E+02 
Np-237 9.5561E-06 3,933.540 7,867.080 O.OOE-tOO 3.76E-02 7.52E-02 11.0000 4.252E+Ol 
Pa-231 2.0359E-09 3,933.540 7,867.080 O.OOE-tOO 8.01E-06 1.60E-05 
Pb-2l 0 4.9728E-ll 3,933.540 7,867.080 O.OOE-tOO 1.96E-Q7 3.91E-07 
Pm-147 4.8502E-Q2 3,933.540 7,867.080 O.OOE-tOO 1.91E+02 3.82E+02 
Pu-236 1.8254E-Q2 3,933.540 7,867.080 O.OOE-tOO 7.18E+Ol 1.44E+02 
Pu-239 4.2810E-04 3,933.540 7,867.060 O.OOE-tOO 1.88E-tOO 3.37E-tOO 
Pu-240 2.4368E-Q4 3,933.540 7,867.080 O.OOE-tOO 9.59E-Ol 1.92E-tOO 
Pu-241 3.3415E-02 3,933.540 7,867.080 O.OOE-tOO 1.31E+02 2.63E+02 
Pu-242 3.6329E-07 3,933.540 7,867.080 O.OOE-tOO 1.43E-Q3 2.86E-03 
Ra-226 2.2854E-l0 3,933.540 7,867.080 O.OOE-tOO 8.99E-Q7 1.80E-Q6 
Ra-228 1.2426E-14 3,933.540 7,867.080 O.OOE-tOO 4.89E-ll 9.78E-ll 
Ru-l06 6.3589E-Q6 3,933.540 7,867.080 O.OOE-tOO 2.50E-02 5.00E-Q2 
Se-79 1.2933E-Q5 3,933.540 7,867.080 O.OOE-tOO 5.09E-02 1.02E-Ol 
Sn-126 1.l574E-Q5 3,933.540 7,867.080 O.OOE-tOO 4.55E-02 9.11E-02 
Sr-90 1.9248E-tOO 3,933.540 7,867.080 O.OOE-tOO 7.57E+03 1.51E+04 
Tc-99 42239E-Q4 3,933.540 7,867.080 O.OOE-tOO 1.86E-tOO 3.32E-tOO 
Th-229 5.0953E-12 3,933.540 7,867.080 O.OOE-tOO 2.00E-08 4.01E-Q6 
Th-230 4.1885E-Q8 3,933.540 7,867.080 O.OOE-tOO 1.65E-04 3.30E-Q4 
Th-232 1.9270E-14 3,933.540 7,867.080 O.OOE-tOO 7.58E-l1 1.52E-l0 
T1-208 4.6024E-Q8 3,933.540 7,867.080 O.OOE-tOO 1.81E-04 3.62E-04 
U-232 1.2582E-Q7 3,933.540 7,867.080 O.OOE-tOO 4.95E-Q4 9.90E-04 Thermal Power 
U-233 2.5825E-Q9 3,933.540 7,867.080 O.OOE-tOO 1.02E-Q5 2.03E-Q5 Nominal Heat Bounding 
U-234 l.8450E-Q4 3,933.540 7,867.080 O.OOE-tOO 7.26E-Ol 1.45E-tOO Output Heat Output 
U-235 -2.7235E-Q6 3,933.540 0.000 1.87E-02 7.96E-03 1.87E-Q2 /Wattsl IWattsl 
U-236 1.5493E-05 3,933.540 7,867.080 O.OOE-tOO 6.09E-Q2 1.22E-Ql 9.38E+Ol 1.88E+02 
U-236 -4.2851E-09 3,933.540 0.000 1.16E-02 1.16E-02 1.16E-Q2 Total Total 
V-90 1.9254E-tOO 3,933.540 7,867.080 O.OOE-tOO 7.57E+03 1.51E+04 
Other Radionuelides 7.61E+03 1.52E+04 
m. TemoIll~ ~l Summlll'V, llUnuI llI1dChteb 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Te"lliate was used for the following reasons: 

Fuel Cladding: ALUM ALUM This 'uel matches ATR Te""late on all but one parameter (enriellmenl) making ATR. reasonall~ 

BOl HM Constituents: U-ALX U matell. 
BOl En~chmenl%: 20 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:j I 3,933.540 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 7,867.080 Bounding bumup assumed to be twice nominal MUp. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumuD Estlmsted EOl HMlGlven EOl HM 

Nominal: 0.29 I 1.011 
Bounding: 0.58 , 

Reactor shutdown, core removal, stomge, shipping or other date conflnmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lnfonll$l:ilJn Estimated 

Fuel Name: FRR MTR-C (ARGENTINA) 1Fue: decay start date: 2010 Canister usage: 
SNF 10 II: 635 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc7: 14 - MTR TYPE Template: ATR (Ught Water. Alum.• 60 to 100%. U) 0.58 
Heavy Me1a1 M"",,: 601..=2.4OI<g ; EOI..=I.75kg 'Template Bumup(MWd): 367.2 
ROD Storage SIte: SRS Templa" BOL Heavy Metal Ma•• (MT): 0.00116689 

TemplalS Decay Time' 20 years 
n.Estimatl!5 m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 612.532 1,225.064 O.ooE+OO 4.06E-07 8.12E-Q7 Avg. MeV 
Am-241 2.0060E-03 612.532 1,225.064 O.ooE+OO 1.23E+OO 2.46E+OO 0.0150 1.293E+14 
Am-242m 4.2429E-07 612.532 1,225.064 O.OOE+OO 2.60E-Q4 5.20E-04 0.0250 2.689E+13 
Am-243 1.4699E-OO 612.532 1,225.064 O.ooE+OO 9.13E-Q4 1.63E-03 0.0375 2.346E+13 
C-14 5.7135E-09 612.532 1,225.064 O.ooE+OO 3.50E-OO 7.OOE-OO 0.0575 2.512E+13 
CI-36 1.3124E-32 612.532 1,225.064 O.ooE+OO 8.04E-30 1.61E-29 0.0850 1.518E+13 
Cm-243 1.6443E-07 612.532 1,2.25.064 O.ooE+OO 1.01E-04 2.01E-04 0.1250 1.027E+13 
Cm-244 2.9330E-OS 612.532 1,225.064 O.ooE+OO 1.80E-Q2 3.59E-Q2 0.2250 1.310E+13 
Co-6O 5.3186E-Q6 612.532 1,225.064 O.OOE+OO 3.26E-03 6.52E-03 0.3750 5.702E+12 
CS-l34 3.1563E-03 612.532 1,225.064 O.OOE+OO 1.93E+OO 3.87E+OO 0.5750 9.301E+13 
Cs-l35 3.4477E-Q6 612.532 1,225.064 O.OOE+OO 2.11E-Q3 4.22E-03 0.8500 1.572E+12 
CS-137 2.0313E+OO 612.532 1,225.064 O.OOE+OO 1.24E+03 2.49E+03 1.2500 8.979E+11 
EU-l54 2.4513E-Q2 612.532 1,2.25.064 O.OOE+OO 1.50E+Ol 3.OOE+Ol 1.7500 4.122E+l0 
EU-155 4.8175E-Q3 612.532 1,225.064 O.OOE+OO 2.95E+OO 5.90E+OO 2.2500 3.616E+06 
Fe-55 1.2397E-Q4 612.532 1,225.064 O.OOE+OO 7.59E-02 1.52E-Ql 2.7500 2.044E+06 
H-3 4.5697E-Q3 612.532 1,225.064 O.OOE+OO 2.80E+OO 5.60E+OO 3.5000 9.391E+03 
1-129 7.5300E-07 612.532 1,225.064 O.ooE+OO 4.61E-Q4 9.22E-Q4 5.0000 5.308E+02 
Kr-85 1.0850E-Ql 612.532 1,225.064 O.OOE+OO 6.65E+Ol 1.33E+02 7.0000 5.861E+Ol 
Np-237 9.5561E-Q6 612.532 1,2.25.064 O.ooE+OO 5.85E-03 1.17E-Q2 11.0000 6.569E+OO 
Pa-231 2.0359E-Q9 612.532 1,225.064 O.OOE+OO 1.25E-Q6 2.49E-Q6 
Pb-21 0 4.9728E-ll 612.532 1,225.064 O.ooE+OO 3.OSE-Q8 6.09E-Q8 
Pm-147 4.8502E-Q2 612.532 1,225.064 O.OOE+OO 2.97E+Ol 5.94E+Ol 
PU-238 1.8254E-Q2 612.532 1,225.064 O.ooE+OO 1.12E+Ol 2.24E+Ol 
PU-239 4.2810E-Q4 612.532 1,225.064 O.OOE+OO 2.62E-Ol 5.24E-Ql 
PU-240 2.4368E-Q4 612.532 1,225.064 O.OOE+OO 1.49E-Ol 2.99E-Ql 
PU-241 3.3415E-Q2 612.532 1,225.064 O.OOE+OO 2.OSE+Ol 4.09E+Ol 
Pu-242 3.6329E-Q7 612.532 1,225.064 O.OOE+OO 2.23E-Q4 4.45E-Q4 
Ra-226 2.2854E-l0 612.532 1,2.25.064 O.OOE+OO 1.40E-07 2.80E-Q7 
Ra-2.28 1.2426E-14 612.532 1,225.064 O.OOE+OO 7.61E-12 1.52E-l1 
RU-l00 6.3589E-Q6 612.532 1,225.064 O.OOE+OO 3.90E-03 7.79E-Q3 
5e-79 1.2933E-Q5 612.532 1,225.064 O.OOE+OO 7:92E-03 1.58E-Q2 
5n-126 1.1574E-Q5 612,532 1,2.25,064 O.OOE+OO 7.09E-Q3 1.42E-Q2 
5r-90 l.9248E+OO 612.532 1,225.064 O.OOE+OO 1.18E+03 2.36E+03 
Tc-99 4.2239E-Q4 612.532 1,225.064 O.OOE+OO 2.59E-Ol 5.17E-Ql 
Th-229 5.0953E-12 612.532 1,225.064 O.OOE+OO 3.12E-09 6.24E-Q9 
Th-230 4.1885E-Q8 612.532 1,225.064 O.OOE+OO 2.57E-OS 5.13E-Q5 
Th-232 1.9270E-14 612.532 1,225.064 O.OOE+OO 1.18E-ll 2.36E-l1 
T1-208 4.6024E-Q8 612.532 1,2.25.064 O.OOE+OO 2.82E-Q5 5.64E-Q5 
U-232 1.2582E-Q7 612.532 1,2.25.064 O.OOE+OO 7.71E-OS 1.54E-Q4 Thermal Power 
U-233 2.5825E-Q9 612.532 1,225.064 O.OOE+OO 1.58E-Q6 3.16E-Q6 Nominal Heat Bounding 
U-234 1.8450E-Q4 612.532 1,225.064 O.OOE+OO 1.13E-Ol 2.26E-Ql Output Heat Output
 
U-235 -2.7235E-Q6 612.532 0.000 4.86E-Q3 2.99E-Q3 4.86E-Q3 (Wattsl (WallS)
 
U-236 1.5493E-Q5 612.532 1,225.064 O.OOE+OO 9.49E-Q3 1.90E-Q2 1.46E+Ol 2.92E+Ol
 
U-238 -4.2851E-Q9 612.532 0.000 8.OSE-Q5 7.79E-Q5 8.OSE-Q5 Total Total 
Y-90 l.9254E+OO 612.532 1,225.064 O.OOE+OO 1.18E+03 2.36E+03 
Other Radionuclides 1.18E+03 2.37E+03 

lll.Template~SIJrmnulrr. B_p~."~(;1tecl\\i> 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Mcderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

BOL Enrichment 0/0: 90.00000174 60 to 100 

Bumup Summary (MWd) Basis tor bumup used in estimate: 
FromSFO Estimated 

NomIna::1 I 612.532 Nominal bumup calo.dated from the heavy metal mass destroyod. 
Bounding:1 I 1,225.064 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnat: 0.81 I 1.021 
Bounding: 1.63 ,

Reactor shutdown, core removal, storage, shipping or other elate confirming that irradiation ceased for fuel. 

210tal bumup for all fuel ElSSOdated with this worksheet must be divided.by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel.JItl T$I!pIate WotllllUlM~ Estimated 

Fuel Name: FRR MTR-C (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 512 Estimates as of: 2030 18"x10' 

Fuel Unlta & Oeser: 8 ~ ASSEMBLY Template: ATR (Ught Water, Alum.• 60 10100%, U) 0.33 
Heavy Metal Ma••: BOl=6.52k9 ; EOl=5.87k9 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
:no Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 617.456 1,234.913 O.ooE+OO 4.09E-07 8.19E-07 Avg.MeV 
Am-241 2.0060E-03 617.456 1,234.913 O.ooE+OO 1.24E+OO 2.48E+OO 0.0150 1.304E+14 
Am-242m 4.2429E~07 617.456 1,234.913 O.ooE+OO 2.62E-Q4 5.24E-04 0.0250 2.711E+13 
Am-243 1.4899E-06 617.456 1,234.913 O.ooE+OO 9.20E~04 1.84E~03 0.0375 2.364E+13 
C~14 5.7135E-09 617.456 1,234.913 O.ooE+OO 3.53E-06 7.06E-06 0.0575 2.532E+13 
CI-36 1.3124E~32 617.456 1,234.913 O.ooE+OO 8.10E-3D 1.62E-29 0.0850 1.530E+13 
Cm-243 1.8443E-07 617.456 1,234.913 O.ooE+OO 1.02E~04 2.03E~04 0.1250 1.035E+13 
Cm~244 2.933DE-05 617.456 1,234.913 O.ooE+OO 1.81E-02 3.62E-D2 0.2250 1.320E+13 
Co-50 5.3186E-06 617.456 1,234.913 O.ooE+OO 3.28E-D3 6.57E-D3 0.3750 5.747E+12 
Cs-l34 3.1563E-03 617.456 1,234.913 O.ooE+OO 1.95E+OO 3.90E+OO 0.5750 9.376E+13 
Cs-l35 3.4477E-06 617.456 1,234.913 O.ooE+OO 2.13E~03 4.26E~03 0.8500 1.585E+12 
Cs-137 2.0313E+OO 617.456 1,234.913 O.ooE+OO 1.25E+03 2.51E+03 1.2500 9.051E+l1 
EU-l54 2.4513E-D2 617.456 1,234.913 O.ooE+OO 1.51E+Ol 3.03E+Ol 1.7500 4.155E+10 
EU-155 4.8175E-D3 617.456 1,234.913 O.ooE+OO 2.97E+OO 5.95E+OO 2.2500 3.645E+06 
Fe-55 1.2397E-04 617.456 1,234.913 O.ooE+OO 7.65E~02 1.53E~01 2.7500 2.060E+06 
H~3 4.5697E-03 617.456 1,234.913 O.ooE+OO 2.82E+OO 5.64E+OO 3.5000 9.475E+03 
1-129 7.5300E-D7 617.456 1,234.913 O.ooE+OO 4.65E-04 9.3DE-Q4 5.ססOO 5.389E+02 
Kr-85 1.0850E-Dl 617.456 1,234.913 O.ooE+OO 6.70E+Ol 1.34E+02 7.ססOO 5.952E+01 
Np-237 9.5561E-06 617.456 1,234.913 O.ooE+OO 5.90E-03 1.18E-02 11.ססOO 6.672E+00 
Pa-231 2.0359E-09 617.456 1,234.913 O.ooE+OO 1.26E-06 2.51E-06 
Pb-21 0 4.9728E-ll 617.456 1,234.913 O.ooE+OO 3.07E-06 6.14E-06 
Pm-147 4.8502E-D2 617.456 1,234.913 O.ooE+OO 2.99E+Ol 5.99E+Ol 
Pu-238 1.8254E-02 617.456 1,234.913 O.ooE+OO 1.13E+Ol 2.25E+Ol 
Pu~239 4.2810E-04 617.456 1,234.913 O.ooE+OO 2.64E~01 5.29E-Ol 
Pu-240 2.4368E-04 617.456 1,234.913 O.ooE+OO 1.50E-Ol 3.01E-Dl 
Pu-241 3.3415E-D2 617.456 1,234.913 O.ooE+OO 2.06E+Ol 4.13E+Ol 
Pu~242 3.6329E-D7 617.456 1,234.913 O.ooE+OO 2.24E-Q4 4.49E-04 
Ra-226 2.2854E~10 617.456 1,234.913 O.ooE+OO 1.41E-07 2.82E-07 
Ra-228 12426E-14 617.456 1234.913 O.ooE+OO 7.67E~12 1.53E-ll 
RU-l06 6.3589E-06 617.456 1,234.913 O.ooE+OO 3.93E-D3 7.85E-03 
5e-79 1.2933E-DS 617.456 1,234.913 O.ooE+OO 7.99E~03 1.5OE~02 

5n-126 1.1574E-05 617.456 1,234.913 O.ooE+OO 7.15E-03 1.43E-D2 
5r-90 1.9248E+OO 617.456 1,234.913 O.ooE+OO 1.19E+03 2.38E+03 
Tc-99 4.2239E-04 617.456 1,234.913 O.ooE+OO 2.61E-Dl 5.22E-Dl 
Th-229 5.0953E-12 617.456 1,234.913 O.ooE+OO 3.15E-09 6.29E-D9 
Th-23D 4.1885E-06 617.456 1,234.913 O.ooE+OO 2.59E-05 5.17E-05 
Th-232 1.9270E-14 617.456 1,234.913 O.ooE+OO 1.19E-ll 2.38E-ll 
TI-208 4.5024E-06 617.456 1,234.913 O.ooE+OO 2.84E-DS 5.68E-DS 
U-232 1.2582E-D7 617.456 1,234.913 O.ooE+OO 7.77E-D5 1.55E-04 Thermal Power 
U-233 2.5825E-D9 617.456 1,234.913 O.ooE+OO 1.59E-06 3.19E-06 Nominal Heat Bounding 
U-234 1.8450E~04 617.456 1,234.913 O.ooE+OO 1.14E-Ol 2.28E-Dl Output Heat Output 
U-235 -2.7235E-06 617.456 0.000 2.82E-03 1.14E-D3 2.82E-D3 /Wattsl /Wattsl 
U~236 1.5493E-DS 617.456 1,234.913 O.ooE+OO 9.57E-D3 1.91E-D2 1.47E+G1 2.94E+01 
U-238 -4.2851 E-09 617.456 0.000 1.75E-D3 1.75E-03 1.75E-D3 Total Total 
Y-90 1.9254E+OO 617.456 1,234.913 O.ooE+OO 1.19E+03 2.38E+03 
Other Radionuelides 1.19E+03 2.39E+03 
!W.TemoIate $dedllIllSumall!n';1l llJltlCbI!d<B 
Template selection Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the foRowing reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOL HM Constituents: U3812 U 

BOL Enrichment 0/.: 20.o00ooo37 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:l I 617.456 Nominal bumup ca!<:ulaled from the heavy metal mass destroyed. 
Bounding: I 1.234.913 Bouncing bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup EstimalBd EOl HMlGlven EOl HM 

Nominal:1 0.30 I 1.011 
Bounding: 0.60 ,

Reactor shutdown, core removal, storage, shIpping or other date COnflmllng that IrradiatIOn ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksh;:;ee;:;t:- _ 
I. Fuel and Template lnfOll'lDlltiOD Estimated 

Fuel N• ....,: FRR MTR·C (CANADA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 612 estimates as of: 2030 18"x10' 

Fuel Units & Des",: 23· MTR TYPE Template: ATR (Ught W.ter. Alum.. 60 to 100"10. U) 0.96
 
Heavy Metal Mas.: BOl=2.72kg : EOl=I.76kg 'Templ.te Bumup(MWd): 367.2
 
ROD Storage Site: SRS Template BOl He3vy Metal Mass (MT): 0.00116689
 

T....pl.te Decay Time' 20 years 
n. Estimates m b y" y, Gamma Sources 

Pho1on Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
.A'=e.c;22:;';7C;-- ""6~.63=13"'Eo-.1,;;0;_---_:9"'1""0:..:.464~---~1::_'.'"82",0",.92::o::9 0.00E+oo 6.04Eo_.{):;.:7.__---:1:-.:.:o:21"'Eo_.OG~.:;;_-+--'A"'V"'9:..:.Me=-'v'--__==--cc 
';;A':'m:..:.2:..:4:=1 -'2"'.0060~=:E=_.{)=3----~91~0~.4~64'7__---_o1~.8,,o20",.~9,2::::9 0:06E+OO----l.83EF'+OO~---3::;.~65;;;EF'+OO~-+-O:o:.0;;;lo;5O~--__;;I.;;:922~E+":1,,,4 
..Am:=-:-2"'4;:;;2C'm'-- -'4;:..27.4;;29:;;;=E~.{):;,7----~9~10~.464:;;;:;c___--__:l~,8~2~0.~9;;2.9 ---O.OOE+OO 3.86.;::EC;.{)4~--___o7"'.7;:3"'EC;-04~-II---::0"'.02:;;5O::::__--___o3c.:.99::;7,~E"'+..:::13 
Am-243 1.4899E.{)6 910.464 1,820.929 O.OOE+OO 1.36E:;..{)~3~---'2;:.7,,1".:E"'-Oo~3:'__-I1-----"0."'0=37"'5'------3:::.=486:=_E-'-+1"'3 
-;C,,-1"'4;;- -'5;:-.7"'1;:;3::;5~E--o:0"'9----~9~10~.464:;;;:;c___--__:l""',8?Q:~9 ~E+OO 5.20c·~E'c-OG;;;;_-----:1:-.:.04~E'c.0,"5c__--ii-_:0c.;.0:::57;,:5c__--_;3~.734E+13 
-;C"=I-:"36~.__-----_--71."'3~12=4"'Eo-.3::'2:'__---__::9:::_10:::.C;464;:_;_---__;1"',8c::2",0~.9:==2.9 O.OOE+OO 1.19E-29 2.39E-29 0.0850 2.256E+13 
Cm-243 1.6443E.{)7 910.464 1,820.929 O.OOE+OO 1.50E.{)4 2.99E.{)4 0.1250 1.527E+13 

-;C"-m...-:==244~------·-2=."'9330='''Eo-.{):::5=----~--::9-'-10'''.''7464'=7------'1'',8'''2"'0""".929 - --OllOE+OO 2.67E:;.-"'02~--____c5"_.34E.{)2 0.2250 1.947E+13 
Co-6O 5.3186E.{)6 910.464 l,820.929--0.00E+oo 4.84E-03 9.68E'{)3 0.3750 8.475E+12 
-;C~S'c-l;:;34:;o- 3;;:':.;15:;:63~E",-03~ ~~9~10;;:'c;464;s_---___;1",8;~2~0:;:.9:;:;29 O.OOE+OO 2.87E+OO 5.75E+OO 0.5750 1.382E+14 
CS-l35 3.4477E-06 910.464 1,820.929 O.OOE+OO 3.14E-03 6.28E-03 0.8500 2.337E+12 
Cs-137 2.0313E+OO 910.464 1,820.929 O.OOE+OO 1.85E+03 3.70E+03 1.2500 1.335E+12 

""EC'u--il-;o54-::-- -'2;'-.4,;;5e:;1~3~E.{)~2----"'91~0"_.464~---___ol"',8:==2"'0."'92,,:9~---0.OOE+OO 2.23E+Ol 4.48E+Ol 1.7500 6.127E+l0 
EU-155 4.8175E-03 910.464 1,820.929 O.OOE+OO 4.39E+OO 8.77E+OO 2.2500 5.375E+06 
Fe-55 1.2397E.{)4 910.464 1,820.929 O.OOE+OO 1.13E-Ol 2.26E'{)1 2.7500 3.038E+06 

7H7-3=- -:4==.5"'6"'9"'7~E.{)3-=----~91.;.:0==.464~---___ol"',8"'2"'0."'92:::9:'__--0.OOE+OO 4.16E+OO 8.32E+OO 3.5000 1.396E+04 
-;;1-,;1,;;29~ 7;:.,,5300~;;:Eo,'{):c:7;--_----;;9.;-10;;:'c;464;S_- __-71,820.929 O.ooE+OO 6.86E-04 1.37E'{)3 5.ססOO 7.889E+02 
-;,K;,:r-",85~ ---:1:-.:.085~~0~E'{)~1----~91~0==.464~---___ol""8:'.:2,,,0 ..~92,,:9:,__--0.OOE+OO 9.68E+Ol 1.98E+02 7.ססOO 8.710E+Ol 
Np-237 9.5561E-06 910.464 1.820.929 O.OOE+OO 8.70E-03 1.74E'{)2 11.ססOO 9.762E+OO 
-;,p;'2a~-2Cf3",,1--------,2;-:'0:235~9~E--,"0::;.9----;c91;oO~.464~,-----___;1~,8~2;;-0';c92;;;9o--- __:0~.oo:sE+OO 1.85E-OG 3.71E.{)6 
",P~b-:"2~10;o;- 4",.9:c:7c::2~8E=_--=1-=1----~91~0,,,.464~---__,;1,,:,8:==20",.=:::929 O.OOE+OO 4.53E-08 9.OGE.{)8 
-;,P2m';;-1;;;4;,:-7 ___:4;::.85~0:;_2E~-"'Ooo2----,,91;oO"'.464~---___;1:;:,8~20;;:.o:9.;;29 O.OOE+OO 4.42E+Ol 8.63E+Ol 
"'P;=u-~2"'38;;_--------l;c.8::;2"'54:=E~-""0~2----~91~0"'.464~---__,;1"',8:==20",.=:::929 O.OOE+OO 1.68E+Ol 3.32E+Ol 
"'P=-U-~2"'39;;_-------74.=-28"'1~0==E'_'.{)4C7__---~9:.:.1"'0.~464'=7----1:.::,8",2"::0",.9,,,2,::.9 O.OOE+OO 3.90E-Ol 7.80E'{)1 
"'P;=U-~2:.;_40:;--------_:2"'.4368~-;oE~.{)4~----"'91~0==.4~64;7__---_=1:;:,8:'.:20:::.c;o92,,;9=__--0.ooE+OO 2.22E-Ol 4.44E'{)1 
"'P~u-~2C;41=----------'3"'.34=1"'5E=_-~0=2----~91~0"'.4~64;7__---...:1":,8",20",.=:::929 O.OOE+OO 3.04E+Ol 6.08E+Ol 
Pu-242 3.6329E'{)7 910.464 1,820.929 O.OOE+OO 3.31E.{)4 6.62E.{)4 
"'R:=a~-22:'.:6;;_-------_:2;::.2?854=E=_-_=1.:;_0----.:;_91'_'0 ....464~---__,;1":,8:o:20",.=:::929 O.OOE+OO 2.08E=_-""07:---__,;4"'.1=:6E=_.{)""7:--l1 Ra-228 1.2426E-14 910.464 1,820.929 O.ooE+OO 1.13EF--,,1,,1 -:;2."'2,;C;6EF--"'1,,1--11 
RU-1OG 6.3589E.{)6 910.464 1,820.929 O.OOE+OO 5.79E-03 1.16E'{)2 

-;5;=e-_'7c09""' 1:..:.27.933="=E.{)5-= "'9.::10"'.464~'-------'1",8"'2"'0.:;:92=9 O.ooE+OO 1.18E'{)2 2.36E'{)2
5n-126 1.1574E.{)5 910.464 1,820.929 O.ooE+OO 1.OSE.{)2 2.11E_Q2 
5r-90 1.9248E+OO 910.464 1,820.929 O.OOE+OO 1.75E+03 3.50E+03 
-;T;:C--o:99~------___:4~.2;;;2232;9~E.{)4~----~9~10~.464:;;;:;c___--__:l~,8~2~0.~9;;29~--0"'.~ooE:c.:+OO-=-----'3;'-.8;;'5;;Eo--0;;;1:_--_7"'.~69"'Eo-.{);;;1:__j1 
Th-229 5.0953E-12 910.464 1,820.929 O.OOE+OO 4.64E.{)9 9.28E'{)9 
Th-230 4.1885E.{)8 910.464 1,820.929 O.ooE+OO 3.81E.{)5 7.63E.{)5 
"'Th~-2"'32:=--------1;'.92~7~0;::E--=1"'4----"'9,;.:10==.464~:__--___ol~,8c::2"'0.:;:9,,2.9::------:0:c·;;:;:;OOE+OO~'----:::_1.,o-7;;::5EF--"'1~1 .;::3:;;.5:e:1E:=--:=l~1--JI 
T1-208 4.8024E.{)8 910.464 1,820.929 O.OOE+OO 4.19E-OS 8.36E.{)5 
-i'U"'-2"'3~2----_-.----;1"'.2~58:;;2:;iEF--Q"'7:.__-_"'9~10~.464~---__,1;_',8:s2~0.929 O.OOE+OO 1.15E-04 2.29E.{)4 Thermal Power 
7U;--2~33::7__-----_-2:;:."58o;:2~5;;:Eo-.{)9~--_-~9~10;;:.c;464;s_---___;I,,,8;o2:;oO:;:.9:;:;2:o9---;O;:;.OO~:;E~-tOO~-__:;:2.:;:3:o5E~-06~-__-4;o..;;70.:sE=-.{)6~-__1INominal Heat Bounding 
U-234 1.8450E.{)4 910.464 1,820.929 O.OOE+OO 1.68E'{)1 3.36E_Ql Output Heat Output 
U-235 -2.7235E.{)6 910.464 0.000 5.47E.{)3 2.99E-03 5.47E.{)3 /Wattsl /Wattsl 
7U;--2~36~------_-..:;1.::;54;;;93~E~.{)5""'-_--~9"'10~.C;464~------'1"C,8":2:;;;0;;;.92c:9 O.OOE+OO 1.41E.{)2 2.82E'{)2 2.17E+Ol 4.34E+Ol 
U-238 -4.2851 E.{)9 910.464 0.000 6.40E.{)5 6.01:;Eo-.{)5~ __---,;;:6.':C40;:;Eo-'{):;;5;;_-I1 Total Total 
V-90 1.9254E+OO 910.464 1,820.929 O.ooE+OO 1.75E+03 3.51E+03 
Other Radionuelldes 1.76E+03 3.52E+03 

Template selection Summary 
FromSFD UHd Basis for Parameter Differences: 

ReactorModerator: UGHTWATER UGHTWATER 
Fuel CIaddlng:I---=~A:-:lUC:M~'----t--="'ALe,-U:-7M:-::":::":"'--1 

BO~o~=;=:I---:::92=-.9999:::U-;;;A:::~::633=--+---:60='t~=-Ic:;OOc;:----1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomln.I:1 t 910.464 Nominal bumup caI",:ated trom the heavy "",tal mass destroyed 
Bounding: 1,820.929 Bounding bumup assr.;med to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> MultiDlIer Given BumuD Estimated EOL HMlGlven EOl HM
 

Nomln.I:1 1.06
 I 1.031
 
Bounding: 2.13
 ,

Reaetor shutdown, core removal. storage. shiPping or other date conflmlmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdtMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempIllte iblformation Estimated 

Fuel Name: FRR MTR-C (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 579 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 33 - MTR TYPE Template: ATR (Ught Water, Alum.. 60 to 100%, U) 1.38 
_vy Metal Mass: BOI;3.34kg ; EOI;2.06kg 'Template Bumup(MWd): 367.2 
ROD Storage Sita: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 yearn 
n. Estimates m xn x, b Yn Y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 1,206.313 2,412.627 O.DOE+OO 8.DOE-07 1.60E-06 Avg. MeV 
Am-241 2.0060E-03 1.206.313 2,412.627 O.ooE+OO 2.42E+OO 4.84E+OO 0.0150 2.547E+14 
Am-242m 4.2429E-07 1,206.313 2,412.627 O.ooE+OO 5.12E-Q4 l.02E-Q3 0.0250 5.296E+13 
Am-243 1.4899E-06 1.206.313 2.412.627 O.ooE+OO l.80E-03 3.59E-03 0.0375 4.619E+13 
C-14 5.7135E-09 1.206.313 2,412.627 O.ooE+OO 6.89E-06 1.38E-05 0.0575 4.947E+13 
CI-36 1.3124E-32 1,206.313 2,412.627 O.ooE+OO 1.58E-29 3.17E-29 0.0850 2.990E+13 
Cm-243 1.6443E·07 1,206.313 2,412.627 O.ooE+OO 1.98E-04 3.97E-04 0.1250 2.023E+13 
Gm-244 2.9330E..Q5 1,206.313 2,412.627 O.ooE+OO 3.54E-{)2 7.08E-02 0.2250 2.580E+13 
Go-GO 5.3186E-06 1,206.313 2,412.627 O.ooE+OO 6.42E-03 1.28E-02 0.3750 1.123E+13 
Gs-134 3.1563E-03 1.206.313 2,412.627 O.ooE+OO 3.81E+OO 7.62E+OO 0.5750 1.832E+14 
Gs-l35 3.4477E-06 1,206.313 2,412.627 O.ooE+OO 4.16E-03 8.32E-Q3 0.8500 3.097E+12 
Gs-137 2.0313E+OO 1,206.313 2,412.627 O.ooE+OO 2.45E+03 4.90E+03 1.2500 1.768E+12 
Eu-154 2.4513E-02 1,206.313 2,412.627 O.ooE+OO 2.96E+Ol 5.91E+Ol 1.7500 8.117E+10 
Eu-155 4.8175E-Q3 1,206.313 2.412.627 O.ooE+OO 5.81E+OO 1.16E+Ol 2.2500 7.121E+06 
Fe-55 1.2397E-Q4 1,206.313 2,412.627 O.ooE+OO 1.50E-Ol 2.99E-Ol 2.7500 4.025E+06 
H-3 4.5697E-03 1.206.313 2.412.627 O.ooE+OO 5.51E+OO 1.10E+Ol 3.5000 1.849E+04 
1-129 7.5300E-07 1,206.313 2,412.627 O.ooE+OO 9.08E-04 1.82E-{)3 5.ססOO 1.045E+03 
Kr-85 1.0850E-Ol 1,206.313 2,412.627 O.ooE+OO 1.31E+02 2.62E+02 7.ססOO 1. 154E+02 
Np-237 9.5561E-06 1.206.313 2.412.627 O.ooE+OO 1.15E-02 2.31E-{)2 11.ססOO 1.293E+01 
Pa-231 2.0359E-{)9 1.206.313 2,412.627 O.ooE+OO 2.48E-06 4.91E-06 
Pb-21 0 4.9728E-l1 1.206.313 2,412.627 O.ooE+OO 6.DOE-08 1.20E-{)7 
Pm-147 4.8502E-{)2 1,206.313 2,412.627 O.ooE+OO 5.85E+Ol 1.17E+02 
Pu-238 1.8254E-{)2 1.206.313 2,412.627 O.ooE+OO 2.20E+Ol 4.40E+Ol 
PU-239 4.2810E-Q4 1,206.313 2,412.627 O.ooE+OO 5.16E-{)1 1.03E+OO 
Pu-240 2.4368E-Q4 1.206.313 2.412.627 O.ooE+OO 2.94E-{)1 5.88E-{)1 
Pu-241 3.3415E-{)2 1,206.313 2,412.627 O.ooE+OO 4.03E+Ol 8.06E+Ol 
Pu-242 3.6329E-07 1,206.313 2,412.627 O.ooE+OO 4.38E-04 8.76E-Q4 
Ra-226 2.2854E-l0 1,206.313 2,412.627 O.ooE+OO 2.76E-07 5.51E-{)7 
Ra-228 12426E-14 1,206.313 2,412.627 O.ooE+OO l.50E-ll 3.ooE-l1 
Ru-l06 6.3589E-06 1,206.313 2,412.627 O.ooE+OO 7.67E-Q3 1.53E-{)2 
Se-79 1.2933E..Q5 1,206.313 2.412.627 O.ooE+OO 1.56E-{)2 3.12E-02 
Sn-126 1.1574E-{)5 1,206.313 2,412.627 O.ooE+OO 1.40E-02 2.79E-{)2 
Sr-90 1.9248E+OO 1.206.313 2,412.627 O.ooE+OO 2.32E+03 4.64E+03 
Te-99 4.2239E-Q4 1,206.313 2,412.627 O.ooE+OO 5.10E-{)1 1.02E+OO 
Th-229 5.0953E-12 1.206.313 2,412.627 O.ooE+OO 6.15E-{)9 1.23E-{)8 
Th-230 4.1885E-{)8 1,206.313 2,412.627 O.DOE+OO 5.05E-05 1.01E-Q4 
Th-232 1.9270E-14 1,206.313 2,412.627 O.ooE+OO 2.32E-ll 4.65E-l1 
TI-208 4.6024E-{)8 1,206.313 2,412.627 O.ooE+OO 5.55E..Q5 1.11E-Q4 
U-232 1.2582E-{)7 1,206.313 2,412.627 O.ooE+OO 1.52E-Q4 3.04E-04 Thermal Power 
U-233 2.5825E-{)9 1,206.313 2,412.627 O.ooE+OO 3.12E-06 6.23E-{)6 Nominal Heat Bounding 
U-234 1.8450E-Q4 1,206.313 2.412.627 O.ooE+OO 2.23E-Ol 4.45E-{)1 Output Heat Output 
U-235 -2.7235E-06 1.206.313 0.000 6.71E-03 3.42E-Q3 6.71E-Q3 (Watts) (Watts) 
U-236 1.5493E..Q5 1,206.313 2,412.627 O.ooE+OO 1.87E-{)2 3.74E-{)2 2.88E+01 5.75E+Ol 
U-238 -4.2851 E-{)9 1,206.313 0.000 7.85E-05 7.33E..Q5 7.85E..Q5 Total Total 
Y-90 l.9254E+OO 1,206.313 2,412.627 O.ooE+OO 2.32E+03 4.65E+03 
Other Radionuelldes 2.33E+03 4.67E+03 
m. Temnla~~ s.--r.$lD'IUl ·amlCIIedis 
Template selection SummarY 

From SFD Usm Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituenlll: U-ALX U 

BOl Enrichment %: 92.99997131 60 to 100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1,206.313 Nominal bumup calaJlated from the heavy metm mass destroyed. 
Bounding:1 I 2.412.627 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eatimated EOl HMlGlven EOl HM 

Nominal: 1.15 I 1.041 
Bounding:1 2.30 ,

Reactor shutdovm, core removal. storage, shiPPIng or other date conflmung that IlTadlatlon ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJIfonnation Estimated 

Fuel Name: FRR MTR-C (GERMANY) 1Fuel decay start date: 2010 Canister usage: 
SNF 10 I): 517 Estimates 8S of: 2030 18".10' 

Fuel Units & lles<:r: 26 - ASSEMBLY Template: TRIGA-AI (LW/U-Zrx. Alum.. 101020%, U) 1.08
 
Heavy Metal Mas.: BOl.=30.94kg ; EOl.=26.11kg "Template Bumup(MWd): 6.65
 
ROD Storage Sit<>: SRS Template BOL Heavy Metal Mass IMT): 0.00018 

Template Decay Time' 20 years 

n. Estimates m x. x. b Y. Y. Gamma Sources
 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide ' Template Fuel Burnup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 2.4556E-Q9 4,606.125 9,212.251 O.OOE+OO 1.13E-05 2.26E-05 Avg.MeV
 
Am-241 3.8752E-Q3 4,606.125 9,212.251 O.OOE+OO 1.78E+Ol 3.57E+Ol 0.0150 9.454E+14
 
Am-242m 1.8617E-Q6 4,606.125 9,212.251 O.OOE+OO 8.58E-Q3 1.72E-Q2 0.0250 1.952E+14
 
Am-243 2.3293E-07 4,606.125 9,212.251 O.OOE+OO 1.07E-Q3 2.15E-03 0.0375 2.043E+14
 
C-14 4.3233E-Q5 4,606.125 9,212.251 O.OOE+OO 1.99E-Ql 3.98E-Ql 0.0575 1.889E+14
 
CI-36 4.3023E-08 4,606.125 9,212.251 O.OOE+OO 1.98E-Q4 3.96E-04 0.0850 1.150E+14
 
Cm-243 1.9053E-Q7 4,606.125 9,212.251 O.OOE+OO 8.78E-04 1.76E-Q3 0.1250 1.291E+14
 
Cm-244 1.7744E-Q6 4,606.125 9,212.251 O.OOE+OO 8.17E-03 1.63E-02 0.2250 1.042E+14
 
Co-6O 4.3188E-Q3 4,606.125 9,212.251 O.OOE+OO 1.99E+Ol 3.98E+Ol 0.3750 4.281E+13
 
Cs-l34 6.7188E-Q4 4,606.125 9,212.251 O.OOE+OO 3.09E+OO 6.19E+OO 0.5750 6.821E+14
 
Cs-l35 3.1549E-Q5 4,606.125 9,212.251 O.OOE+OO 1.45E-Ol 2.91E-Ql 0.8500 7.257E+13
 
Cs-137 1.9489E+OO 4,606.125 9,212.251 O.OOE+OO 8.98E+03 l.60E+04 1.2500 7.819E+13
 
Eu-l54 4.0301E-Ol 4,606.125 9,212,251 O.OOE+OO 1.86E+03 3.71E+03 1.7500 2.342E+12
 
Eu-155 5.4000E-02 4,606.125 9,212,251 O.OOE+OO 2.49E+02 4.97E+02 2.2500 3.713E+07
 
Fe-55 1.5955E-04 4,606.125 9,212.251 O.OOE+OO 7.35E-Ol 1.47E+OO 2.7500 6.178E+06
 
H-3 4.6571E-03 4,606.125 9,212251 O.OOE+OO 2.15E+Ol 4.29E+Ol 3.5000 4.232E+04
 
1-129 7.3805E-07 4,606.125 9,212.251 O.OOE+OO 3.4OE-03 6.80E-Q3 5.ססOO 5.196E+03
 
Kr-65 9.5684E-02 4,606.125 9,212251 O.OOE+OO 4.4iE+02 8,81E+02 7.ססOO 5.865E+02
 
Np-237 1.4618E-Q6 4,606.125 9,212251 O.OOE+OO 6.73E-03 1.35E-02 11.ססOO 6.671E+Ol
 
Pa-231 6.4782E-Q9 4,606.125 9,212.251 O.OOE+OO 2.98E-05 5.97E-05 
Pb-21 0 6.3158E-14 4,606.125 9,212,251 O.OOE+OO 2.91E-l0 5.82E-l0 
Pm-147 3.9564E-Q2 4,606.125 9,212,251 O.OOE+OO 1.82E+02 3.64E+02 
Pu-238 1.2008E-Q3 4,606.125 9,212251 O.OOE+OO 5.53E+OO 1.11E+Ol 
Pu-239 5.6917E-Q3 4,606.125 9,212,251 O.OOE+OO 2.62E+Ol 5.24E+Ol 
Pu-24O 2.2617E-03 4,606.125 9,212.251 O.OOE+OO l.04E+Ol 2.08E+Ol 
Pu-241 6.1113E-Q2 4,606.125 9,212251 O.OOE+OO 2.81E+02 5.63E+02 
Pu-242 3.0602E-Q7 4,606.125 9,212.251 O.OOE+OO 1.41E-Q3 2.82E-Q3 
Ra-226 2.6707E-13 4,606.125 9,212.251 O.OOE+OO 1.23E-Q9 2.46E-Q9 
Ra-228 2,2556E-l0 4,606.125 9,212.251 O,OOE+OO 1.04E-Q6 2.08E-Q6 
Ru-l06 3.1293E-Q6 4,606.125 9,212,251 O.OOE+OO 1.44E-02 2.88E-Q2 
Se-79 1.2935E-Q5 4,606.125 9,212.251 O.OOE+OO 5.96E-02 1.19E-Ql 
Sn-126 1.2238E-Q5 4,606,125 9,212.251 O.OOE+OO 5.64E-02 1,13E-Ql 
Sr-90 1.8195E+OO 4,606.125 9,212.251 O.OOE+OO 8.38E+03 1.68E+04 
Tc-99 4.4120E-Q4 4,606.125 9,212.251 O.OOE+OO 2.03E+OO 4.06E+OO 
Th-229 3,3308E-l0 4,606.125 9,212.251 O.OOE+OO 1.53E-06 3.07E-Q6 
Th-230 4.6526E-ll 4,606.125 9,212.251 O.OOE+OO 2.14E-Q7 4.29E-Q7 
Th-232 2.3744E-l0 4,606.125 9,212.251 O.OOE+OO 1.09E-Q6 2.19E-Q6 
TI-208 1.8195E-Q8 4,606.125 9,212.251 O.OOE+OO 8.38E-05 1.68E-Q4 
U-232 4.9098E-Q8 4,606.125 9,212.251 O.OOE+OO 2.26E-04 4.52E-04 Thermal Power 
U-233 1.314OE-Q7 4,606.125 9,212251 O.OOE+OO 6.05E-Q4 1.21E-03 Nominal Heat Bounding 
U-234 2.2571E-Q7 4,606.125 9,212.251 O.OOE+OO 1.04E-Q3 2.08E-Q3 Output Heat Output
 
U-235 -2.6159E-Q6 4,606.125 0.000 1.34E-Q2 1.32E-Q3 1.34E-Q2 /Wattsl /Watts}
 
U-236 1.2719E-Q5 4,606.125 9,212251 O.OOE+OO 5.86E-Q2 1.17E-Ql 1.20E+02 2.39E+02
 

U-238 -3.8857E-Q8 4,606.125 0.000 8.32E-Q3 8.14E-Q3 8.32E-03 Total Total 
Y-90 1.8211E+OO 4,606.125 9,212251 O.OOE+OO 8.39E+03 1.68E+04 
Other Radionuclides 9.65E+03 1.93E+04 
m. TeIIlDIateSeledioo Sa_1'\', BunlIw ~,_Clt\l¢b 
Temolate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Ileador Moderator: LW AND U ZIRC HYDRIDE LW AND U Z1RC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U3S12 U 

BOl Enrichment "0: 19.9999995 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

4,606.125 Nominal humup caJculaJed from the heavy metal mass destroyed. Nomina:} I 
Bounding: I 9.212.251 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 4.03 I 1.001 
Bounding: 8.06 , 

Reactor shutdown, core ramol/aI, storage, shiPPing or other date confllTmng that Irradiation ceased for fual.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T.......le fuf0mllllio,u Estimated 

Fuel Name: FRR MTR-e (GREECE) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 531 Estimates as of: 2030 18"xl0' 

Fuel Units & Descr: 18 - ASSEM8LY Template: ATR (Ught Water. Alum., 6010 100%, U) 0.75 
_vy Metal Mass: BOl.=11.07k9 ; EOL=10.29k9 'Template Bumup{MWd): 367.2 
ROD Stor_ SIte: 8RS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Dacay Time' 20 yaa... 

U.Eslimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 734.698 1,469.397 O.OOE+OO 4.87E-07 9.74E-07 Avg. MeV 
Am-241 2.0060E-03 734.698 1,469.397 O.OOE+OO 1.47E+OO 2.95E+OO 0.0150 1.551E+14 
Am-242m 4.2429E-07 734.698 1,469.397 O.OOE+OO 3.12E-04 6.23E-04 0.0250 3.225E+13 
Am-243 1.4899E-06 734.698 1.469.397 O.OOE+OO 1.09E-03 2.19E-03 0.0375 2.813E+13 
C-14 5.7135E-09 734.698 1,469.397 O.OOE+OO 4.20E-06 8.40E-06 0.0575 3.013E+13 
CI-36 1.3124E-32 734.698 1,469.397 O.OOE+OO 9.64E-30 1.93E-29 0.0850 1.821E+13 
Cm-243 1.6443E-07 734.698 1,469.397 O.OOE+OO 1.21E-04 2.42E-04 0.1250 1.232E+13 
Cm-244 2.9330E-05 734.698 1.469.397 O.OOE+OO 2.15E-02 4.31E-02 0.2250 1.571E+13 
Co-50 5.3186E-06 734.698 1.469.397 O.OOE+OO 3.91E-03 7.82E-03 0.3750 6.839E+12 
Cs-l34 3.1563E-03 734.698 1.469.397 O,OOE+OO 2.32E+OO 4.64E+OO 0.5750 1.116E+14 
Cs-135 3.4477E-06 734.698 1,469.397 O.OOE+OO 2.53E-03 5.07E-Q3 0.8500 1.886E+12 
Cs-137 2.0313E+OO 734.698 1,469.397 O.OOE+OO 1.49E+03 2.98E+03 1.2500 1.077E+12 
EU-l54 2.4513E-02 734.698 1,469.397 O.OOE+OO l.80E+Ol 3.5OE+Ol 1.7500 4.944E+l0 
Eu-155 4.8175E-Q3 734.698 1.469.397 O.OOE+OO 3.54E+OO 7.08E+OO 2.2500 4.337E+06 
Fe-55 1.2397E-04 734.698 1,469.397 O.OOE+OO 9.11E-Q2 1.82E-Ol 2.7500 2.451E+06 
H-3 4.5697E-03 734.698 1,469.397 O.OOE+OO 3.36E+OO 6.71E+OO 3.5000 1.128E+04 
1-129 7.5300E-07 734.698 1,469.397 O.OOE+OO 5.53E-04 1.11E-03 5.0000 6.433E+02 
Kr-85 1.0850E-Ql 734.698 1,469.397 O.OOE+OO 7.97E+Ol 1.59E+02 7.0000 7.106E+01 
Np-237 9.5561E-06 734.698 1,469.397 O.OOE+OO 7.02E-03 1.40E-02 11.0000 7.966E+00 
Pa-231 2.0359E-Q9 734.698 1,469.397 O.OOE+OO 1.50E-06 2.99E-06 
Pb-210 4.9728E-ll 734.698 1,469.397 O.OOE+OO 3.65E-08 7.31E-Q8 
Pm-147 4.8502E-Q2 734.698 1,469.397 O.OOE+OO 3.56E+Ol 7.13E+Ol 
Pu-238 1.8254E-Q2 734.698 1,469.397 O.OOE+OO 1.34E+Ol 2.68E+Ol 
Pu-239 4.2810E-04 734.698 1,469.397 O.OOE+OO 3.15E-Ql 6.29E-Ol 
Pu-240 2.4368E-04 734.698 1,469.397 O.OOE+OO 1.79E-Ql 3.58E-Ql 
Pu-241 3.3415E-02 734.698 1,469.397 O.OOE+OO 2.45E+Ol 4.91E+Ol 
Pu-242 3.6329E-Q7 734.698 1,469.397 O.OOE+OO 2.67E-04 5.34E-04 
Ra-226 2.2854E-l0 734.698 1,469.397 O.OOE+OO 1.68E-Q7 3.36E-Q7 
Ra-228 12426E-14 734.698 1,469.397 O.OOE+OO 9.13E-12 1.83E-ll 
Ru-l06 6.3589E-06 734.698 1,469.397 O.OOE+OO 4.67E-03 9.34E-03 
Se-79 1.2933E-OS 734.698 1,469.397 O.OOE+OO 9.50E-03 1.90E-Q2 
Sn-126 1.1574E-Q5 734.698 1,469,397 O.OOE+OO 8.50E-03 1.70E-Q2 
Sr-90 l.9248E+OO 734.698 1,469.397 O.OOE+OO 1.41E+03 2.83E+03 
Tc-99 4.2239E-Q4 734.698 1,469.397 O.OOE+OO 3.10E-Ql 6.21E-Ql 
Th-229 5.0953E-12 734.698 1,469.397 O.OOE+OO 3.74E-Q9 7.49E-Q9 
Th-230 4.1885E-Q8 734.698 1,469.397 O.OOE+OO 3.08E-OS 6.15E-05 
Th-232 1.9270E-14 734.698 1,469.397 O.OOE+OO 1.42E-ll 2.83E-ll 
Tl-208 4.5024E-Q8 734.698 1,469.397 O.OOE+OO 3.38E-Q5 6.76E-OS 
U-232 1.2582E-Q7 734.698 1,469.397 O.OOE+OO 9.24E-05 l.85E-04 Thermal Power 
U-233 2.5825E-Q9 734.698 1,469.397 O.OOE+OO 1.90E-06 3.79E-06 Nominal Heat Bounding 
U-234 1.8450E-04 734.698 1,469.397 O.OOE+OO 1.36E-Q1 2.71E-Q1 Output HeatOulput 
U-235 -2.7235E-06 734.698 0.000 4.78E-03 2.78E-03 4.78E-03 /Watts) /Watts) 
U-236 1.5493E-Q5 734.698 1,469.397 O.OOE+OO 1.14E-02 2.28E-02 1.75E+01 3.50E+01 
U-238 -4.2851 E-Q9 734.698 0.000 2.98E-03 2.97E-03 2.98E-03 Total Total 
V-90 1.9254E+OO 734.698 1,469.397 O.OOE+OO 1.41E+03 2.83E+03 
Other Radionuclides 1.42E+03 2.84E+03 

III.Temnlare~s....-rv.P!1l'llQ .andC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER iTIlis TerJ1)late was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOL HM Constituents: U3S12 U 

BOL Enrichment %: 20.00000024 60 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 734.69 Nominal bumup calcutated from the heavy metal mass destroyed. 
Bounding:1 I 1,469.397 Boundng bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMIGlven EOL HM 

Nominal: 0.21 I 1.001 
Bounding: I 0.42 ,

Reactor shutdo'Ml, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

2TotaJ bumup for aU fuel associated with this worksheet must be divided by BOL heavy metat mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuellllld Template lnfOrJWltion Estimated
 

Fuel Name: FRR MTR-C (JAPAN) 1r-uel decay start date: 2010 Canister usage:
 
SNF 10 Ii: 552 E£timates as of: 2030 18"xl0'
 

Fuel Units & Des",,: 99 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 10 to 2()C)o, U) 4.13
 
Heavy Metal Ma..: BOI.-o94.05l<9 ; EOI.-o84.64k9 'Tempi"'" Bumup(MWd): 15
 
ROO Stor_ 5110: SRS Template BOl Heavy Metal Mass (MT): 0.00034251 

Template Decay Time' 20 years 
m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci)
 Group (bounding) 
.:.A=C-=2~27~ -o8",.5=333=Eo--~10:o-------=8~,9C'3",9'712=-4;---_1~7",,8~7,'!c8,,=.248 0.ooE~+OO~---=7-",.63E-06 1.53E-Q5 Avg. MeV
Am-241 2.2753E_o2 8,939.124 17,878.248---6~.oo"";E;,+oo~--~",2:.;.0,~3~E,,-;-KJ<;2;:-__~4.,,0,,,7E;=-KJ'-:22:...----jf_-;o;::.o,,10'5O~--__;,1;:.8~1;;;lE='+,,1~5 
';;A"'m'--2=-4,,2;::m"---------8"'.::;9~133:=;Eo_-06~---___:8=',9:o;3?9"_.1,,2o.;4___:-_---::17==,8o:.7"'8".2~48.':- O.ooE+OO 7.97E-02 1.59E-Ol 0.0250 3.763E+14 
Am-243 6.4007E_06 8,939.124 17,878.248 ------O:OOE+OO 5.72E=-o-o:::;2----1='.~14='Eo--o771--+-=0:::.0=37"'5'--~_"3.=306::=':E"-+-"14,-
C-14 2.9620E-08 8,939.124 17,878.248 O.OOE+OO 2.65E-04 5.30E-04 0.0575 3.561E+14 
-;:C;;-I-~36;;-----------;5"'.95~13;;;E=--;035:O-------=8S,9-=39~.-="12=-4;-----'1:-=7"',8O:7-=8:;:.2-4~8 O.OOE+OO 5.32E=--=3~1---cOl~.06,==E·-=30:=----111----,?0.",,08=5O::------=2',_:_12O:.=EC'.+1'.'-4 
~C:::m:-:-2~4",3,__ ---,2;:.:.2~08~7~E'~06~ ...,8;::,923;;;9.c;.1",247---__~17~,8~7::;8~.248---0:00E+oo 1.97E_o2 3.95E_o2 0.1250 1.427E+14 
-;:C"'m"'-"'244:-:- .---,1:-:.::::100~7"'Ec.:-04:_=__---___:8:::,9=3C'9.::.1_=2'_:_4-- __1~7"',8~7o:8"".248 0.ooE+OO'7.c--__...:9:-:.84::"'E=--o~1__-c.:10'.9:::7"E='+OO.;:::.-__u_-70.:::2250=---_;:1.:c82;.;7-=EC'.+1,-::-4 
.;:C:"<H>O~c-- -;.1",.6340~",E=--;c.05~ .:;;8~,9:;;39,,,.-o-:12~4;-__--,1;.;7;,;,8o;7"'8:;;.2.-;:48:;-- __-'-7.:::95"'1:::EC'.+1::::.3__-o0c;.00;;:;;E:c+OO~--____;.1:;:.46:E=-o"'='-1---:::2~.972=E-o"'='-1_+_""0."'37=5O=---
CS-134 2.1353E-03 8,939.124 17,878.248 O.ooE+OO 1.91E-KJl 3.82E-KJ1 0.5750 1.349E+15 
CS-I35 4.8607E-06 8,939.124 17,878.248 O.ooE+OO 4.35E-02 8.69E_o2 01..285OO5OO::-------:2:.;.06::==:lE;o:+'-'1-:-3 
~CC':S-;-1~3~7---------'2~.0"'22~7~E+OO~'----___:8"',9~3,;9;:.:.1~2"'4---_o17~,,878.248 O.ooE+OO 1.81 E+04 3.62E+04 1.162E+13 
EU-154 2.0887E_o2 8,939.124 17,878.248 O.OOE+OO 1.87E-KJ2 3.73E+02 1.7500 5.483E+l1 
EU-155 4.0867E-03 8,939.124 17,878.248 O.ooE+OO 3.65E-KJl 7.31E-KJl 2.2500 5.143E+07 
Fe-55 1.4167E-03 8,939.124 17,878.248 O.ooE+OO 1.27E-KJ1 2.53E-KJ1 2.7500 6.083E+06 
H-3 4.6653E_o3 8,939.124 17,878.248 O.ooE+OO 4.17E-KJ1 8.34E-KJl 3.5000 2.465E+05 
1-129 7.1600E-07 8,939.124 17,878.248 _:cO.",00",E=,+OO~__---:6:."':;,;40';iE",-03~__----,i-'1.;c.28",E=--o-,;;2';;---lI_c.:5:;::.0000~~----,3~.744E+04 
Kr-SS 1.0240E_o1 8,939.124 17,878.248 O.ooE+OO 9.15E-KJ2 1.83E-KJ3 7.0000 4.236E+03 
Np-237 3.7227E-06 8,939.124 17,878.248 O.ooE+OO 3.33E-02 6.66E_o2 11.0000 4.821E+02 

"'p"'ac;-2c:3"'1 2,o,.'.'067:o:2c::7"'Ec.:-0:::9---___c8:;:.,9:o;3"'9:-::.1_=2c;.4 c;.1",7,,,,87,,,80:=-.248 O.ooE+OO 2.39E-05 4.78E-OS 
-oPC'b-=27'1o=0,.-- 4'.'-'.733=o1:::3=Ec.:-1=4------'8:::.,9:"3~9.::.1_=2~4--_-'.17="",87",8"",.248. O.ooE+OO 3.87E-10 7.74E-10 
"'p;"m-';-1;;;4;;-7 4~.'.'0630~7"'Ec;-0;;;2---___c8=',9;;;3=9:-::.1:;;2c;.4----::17""'.'087",80:=-.248 O.ooE+OO 4.14E-KJ2 8.28E-KJ2 
-oPc=-U-=.2"-'36~------...:5~."'52='73~E-o-oC'3------'8=',9:o;3=9.::.1_=274---c;.17="",87",8".2~48o O.ooE+OO 4.94E-KJ1 9.88E-KJ1 
"'P"'U-o-2::;3~9-------1"'."'03;;1~3:;;E...,-o:;;2---___:8~,9:s32:9;:.:.1:;;2"'4- ___o17""",87~8~.248 O.ooE+OO 9.22E-KJ1 1.84E-KJ2 
PU-240 5.4180E_o3 8,939.124 17,878.248 O.ooE+OO 4.84E-KJ1 9.69E-KJ1 

"'P"'U-o-2;:;4;;1 ---'3"'.;;:75:;;7c;:3:;;E-o-0"'1 ___:8~,9:s32:9;:.:.1:;;2"'4 _o17"'."'87~8"'.2:c-;:48 O.ooE+OO 3.36E-KJ3 6.72E-KJ3 
Pu-242 3.0713E_06 8,939.124 17,878.248 O.ooE+OO 2.75E-02 5.49E_o2 

"'R."'a:.:-22=6 ---'2=:.7380=7"'E...:-1"'3------'8:::.,9:"3=9;:.:.1_=2~4---c;.17="",87",8"",248 O.ooE+OO 2.13E_o9 4.26E-09 
Ra·228 1.0607E-14 8,939.124 17,878.248 O.ooE+OO 9.48E-11 1.90E-10 
RU-106 8.4800E_06 8,939.124 17,878248 O.ooE+OO 7.58E_o2 1.52E_o1 
~5~e--;7.:;;9;:_--------1;.:.~25233~E-o-OSo,-----;82:,9:s3;;;9.c;.1:;;2"'4---_o17~,~87::;8~248 O.ooE+OO 1.12E_o1 2.24E_o1 
50-126 1.1393E-OS 8,939.124 17,878.248 O'OOE=+OO~------c:1"',O;.:;2=E-.::-o"'1_--:='2,:=:04""Eo_-o~1;;----j1 
5r-90 1.84ooE+OO 8,939.124 17,878.248 O.ooE+OO 1.84E+04 3.29E+04 
Tc-99 4.3533E-Q4 8,939.124 17,878.248 O.ooE+OO 3.89E+OO 7.78E+OO 
Th-229 5.8947E-13 8,939.124 17,878.248 O.ooE+OO 5.27E-09 l.05E-08 
Th-230 5.95ooE-ll 8,939.124 17,878.248 O.ooE+OO 5.32E-07 l.06E-08 
~Th;.:-="2"'32=---------__-=1~.6360=~Eo--~14:c___----=8~,93~9.~12~4:c___----,1~7",,8~7~8,,=.2~48 O.ooE+OO 1.46E·10 2.92E-l0 
TI-208 7.6000E_o9 8,939.124 17,878.248 O.ooE+OO 6.79E-05 1.36E-Q4 
U-232 2.0747E-08 8,939.124 17,878.248 O.OOE+OO 1.85E-Q4 3.71E-Q4 Thenmal Power 

7U;-'-2=:33:::-- 4-::.:::40::-1::::3"'Eo--::::10::-- ...:8=',9:o;3?9"_.1~2:c4___:-_---::17=',o:.87"'8:::.,2=-48:-=---c;O;::.OO:::-;E"'+OO::-::----':'3.:o93~E-06-::-=---,- __7=.:::8-:-7E~-06-::-=_--iINominal- Bounding
U-234 4.6500E_o7 8,939.124 17,878.248 O.ooE+OO 4.16E-03 8.31E-03 Output HeatOUtpul 
U-235 -2.5335E-08 8,939.124 0.000 4.06E-02 1.80E-02 4.06E_o2 (Wattsl /Wattsl 
U-236 l.3000E-OS 8,939.124 17,878.248 O.ooE+OO 1.16E_ol 2.32E_o1 2.14E+02 4.28E+02 
U-238 -1.4207E-08 8,939.124 0.000 2.53E-02 2.52E_o2 2.53E_o2 Total Total 
.;;Y"'-90======- 1"'.8400="'E=.+OO= --=8"',93=9.::.1"'2-'.4 -'.17:..:,.::.87:..:8=.248 O.ooE+OO 1.·84E+04+04 33.2449EE+04+04 
Other Radionuclides 1 72E 
m.TempIa~ SelecIion Swt1eIal'Y. 
TemDlate selection Summary 

FromSFO Basis for Parameter Differences: 
Reactor Moderatou: HEAVY WATER HEAVY WATER 

Fuel Claddlng:r---'=A~l:-;U:;;M:;.:::::.:....-+----'="'A;-;lU:+.M~:::..---f

BO~o~==..~~I---U-"--=':a"'LX"----_+---1"0-'~'-2O=cc-----t 

BumupSumma~(MWdr Basis for burnup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 8,939.124 Nominal bumup caJculaied from the heavy metal mass destroyed. 
Bounding:1 I 17.878.248 Bounding bumup assumed to be twice nominal bUmup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM
 
Nomina]: 2.17
 I 1.021
 

Bounding: 4.34
 ,
Reactor shutdown, core removal. storage, shipping or other date confinmng that Irradiation ceased for fuel. 

~Olal bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F1Id_T~ Wormation Estimated 

Fuel Name: FRR MTR-C (JAPAN) 1 Fuel decay start date: 2010 Canister usage: 
SNFID#: 600 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 54 - MTR TYPE Template: ATR (Ughl Water, Alum., 60 to 100%, U) 2.25 
Heavy Metal Ma••: BOl.=5.23kg ; EOl.=4.16kg "Template Bumup{MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time" 20 years 
n. EsUmates m x" x. b Yo Y. Gamma Sources 

Photon Tolal 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Templala Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 1,012.553 2,025.107 O.ooE+OO 6.71E-07 l.34E-OG Avg. MeV 
Am-241 2.0060E-Q3 1,012.553 2,025.107 O.ooE+OO 2.03E+OO 4.OGE+OO 0.0150 2.138E+14 
Am-242m 4.2429E-07 1,012.553 2,025.107 O.ooE+OO 4.30E-Q4 8.59E-04 0.0250 4.445E+13 
Am-243 1.4699E-OG 1,012.553 2,025.107 O.ooE+OO 1.51E-Q3 3.02E-Q3 0.0375 3.877E+13 
C-14 5.7135E-Q9 1,012.553 2,025.107 O.ooE+OO 5.79E-OG U6E-05 0.0575 4.153E+13 
CI-36 1.3124E-32 1,012.553 2,025.107 O.ooE+OO 1.33E-29 2.66E-29 0.0850 2.509E+13 
Cm-243 1.6443E-07 1,012.553 2,025.107 O.ooE+OO l.66E-04 3.33E-Q4 0.1250 1.698E+13 
Cm-244 2.9330E-05 1,012.553 2,025.107 O.ooE+OO 2.97E-02 5.94E-Q2 0.2250 2.165E+13 
Co-GO 5.3186E-Q6 1,012.553 2,025.107 O.ooE+OO 5.39E-03 1.08E-Q2 0.3750 9.425E+12 
Cs-l34 3.1563E-Q3 1,012.553 2,025.107 O.ooE+OO 3.20E+OO 6.39E+OO 0.5750 1.538E+14 
Cs-135 3.4477E-Q6 1,012.553 2,025.107 O.ooE+OO 3.49E-Q3 6.98E-03 0.8500 2.599E+12 
Cs-137 2.0313E+OO 1,012.553 2,025.107 O.ooE+OO 2.OGE+03 4.11E+03 1.2500 1.484E+12 
Eu-l54 2.4513E-02 1,012.553 2,025.107 O.ooE+OO 2.46E+Ol 4.96E+Ol 1.7500 6.814E+10 
Eu-155 4.8175E-03 1,012.553 2,025.107 O.ooE+OO 4.88E+OO 9.76E+OO 2.2500 5.978E+06 
Fe-55 1.2397E-04 1,012.553 2,025.107 O.ooE+OO 1.26E-Ol 2.51E-Ql 2.7500 3.378E+06 
H-3 4.5697E-03 1,012.553 2,025.107 O.ooE+OO 4.63E+OO 9.25E+OO 3.5000 1.552E+04 
1-129 7.5300E-07 1,012.553 2,025.107 O.ooE+OO 7.62E-04 1.52E-03 5.0000 8.775E+02 
Kr-85 1.0850E-Ol 1,012.553 2,025.107 O.ooE+OO 1.10E+02 2.20E+02 7.0000 9.689E+01 
Np-237 9.5561E-Q6 1,012.553 2,025.107 O.ooE+OO 9.88E-03 1.94E-02 11.0000 1.086E+01 
Pa-231 2.0359E-Q9 1,012.553 2,025.107 O.ooE+OO 2.OGE-Q6 4.12E-OG 
Pb-21 0 4.9728E-ll 1,012.553 2,025.107 O.ooE+OO 5.04E-Q8 1.01E-07 
Pm-147 4.8502E-02 1,012.553 2,025.107 O.ooE+OO 4.91E+Ol 9.82E+Ol 
Pu-236 1.8254E-02 1,012.553 2,025.107 O.ooE+OO 1.85E+Ol 3.70E+Ol 
Pu-239 4.2810E-04 1,012.553 2,025.107 O.ooE+OO 4.33E-Ol 8.67E-Ql 
Pu-240 2.4368E-04 1,012.553 2,025.107 O.ooE+OO 2.47E-Ol 4.93E-Ql 
Pu-241 3.3415E-Q2 1,012.553 2,025.107 O.ooE+OO 3.38E+Ol 6.77E+Ol 
Pu-242 3.6329E-07 1,012.553 2,025.107 O.ooE+OO 3.68E-04 7.36E-Q4 
Ra-226 2.2854E-l0 1,012.553 2,025.107 O.ooE+OO 2.31E-07 4.63E-Q7 
Ra-228 1.2426E-14 1,012.553 2,025.107 O.ooE+OO 1.26E-11 2.52E-l1 
RU-1OG 6.3569E-Q6 1,012.553 2,025.107 O.ooE+OO 6.44E-Q3 1.29E-02 
5e-79 1.2933E-Q5 1,012.553 2,025.107 O.ooE+OO 1.31E-Q2 2.62E-Q2 
5n-126 1.1574E-Q5 1,012.553 2,025.107 O.ooE+OO 1.17E-Q2 2.34E-Q2 
5r-90 1.9246E+OO 1,012.553 2,025.107 O.ooE+OO l.95E+03 3.90E+03 
Tc-99 4.2239E-04 1,012.553 2,025.107 O.ooE+OO 4.28E-Ol 8.55E-Ql 
Th-229 5.0953E-12 1,012.553 2,025.107 O.ooE+OO 5.16E-Q9 1.03E-Q8 
Th-230 4.1885E-Q8 1,012.553 2,025_107 O.ooE+OO 4.24E-Q5 8.46E-Q5 
Th-232 1.9270E-14 1,012.553 2,025.107 O.ooE+OO 1.95E-11 3.90E-ll 
11-208 4.6024E-Q8 1,012.553 2,025.107 O.ooE+OO 4.66E-Q5 9.32E-Q5 
U-232 1.2582E-Q7 1,012.553 2,025.107 O.ooE+OO 1.27E-Q4 2.55E-Q4 Thermal Power 
U-233 2.5625E-09 1,012.553 2,025.107 O.ooE+OO 2.61E-Q6 5.23E-Q6 Nominal Heat Bounding 
U-234 1.8450E-Q4 1,012.553 2,025.107 O.ooE+OO 1.87E-Ql 3.74E-Ql Output Heat Output 
U-235 -2.7235E-Q6 1,012.553 0.000 1.05E-02 7.75E-03 1.05E-02 /Wattsl /Wattsl 
U-236 1.5493E-Q5 1,012.553 2,025.107 O.ooE+OO 1.57E-02 3.14E-Q2 2.41E+01 4.83E+Ol 
U-238 -4.2851 E-09 1,012.553 0.000 1.23E-04 1.19E-04 1.23E-Q4 Total Total 
V-90 1.9254E+OO 1,012.553 2,025.107 O.ooE+OO 1.95E+03 3.90E+03 
Other Rad'lOnuclides l.96E+03 3.92E+03 
m.T_k~s.m-rv,1l andCbeCkl> 
Templata selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: lJ-ALX U 

SOL Enrichment %: 92.99999931 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estima1ad 

NomInal:1 I 1,012.553 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2,025.107 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumUD MultiDlier Given Bumup Estlmsted EOl HMlGlven EOl HM 

Nominal: 0.62 1 1.011 
Bounding: 1.23 , 

Reactor shutdo'Nl'l. core removal, storage, shipping or other date confnrmng that madlatlon ceased for fuel.
 

cratal bumup for all fuel associated with this worksheet must be civided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland Template Inf"nnation Estimated
 

Fuel Name: FRR MTR-C (JAPAN) lFuel decay start date: 2010 Canister usage:
 
SNF ID II: 289 Estimates as of: 2030 18"x10'
 

Fuel Units & Oeser: 17 - ASSEMBLY Template: ATR (Ught Water, Alum., GO to 100%, U) 0.71
 
Heavy Metal Mas": BOL=8.92kg : EO'-=8.GOkg "Template Bumup(MWd): 367.2 
ROD Stor_ Slto: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template llllcay Time' 20 years 
n.EstimaIes m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-10 307.497 614.993 O.ooE+OO 2.04E-07 4.08E-07 Avg. MeV 
Am-241 2.0060E-Q3 307.497 614.993 O.ooE+OO 6.17E-01 1.23E+OO 0.0150 6.492E+13 
Am-242m 4.2429E-07 307.497 614.993 O.OOE+OO 1.30E-Q4 2.61E-Q4 0.0250 1.350E+13 
Am-243 1.4899E-06 307.497 614.993 O.ooE+OO 4.58E-Q4 9.16E-Q4 0.0375 1.177E+13 
C-14 5.7135E-Q9 307.497 614.993 O.ooE+OO 1.76E-OB 3.51E-06 0.0575 1.261E+13 
CI-36 1.3124E-32 307.497 614.993 O.ooE+OO 4.04E-3O 8.07E-3O 0.0850 7.621E+12 
Cm-243 1.6443E-Q7 307.497 614.993 O.ooE+<lO 5.OBE-Q5 1.01E-Q4 0.1250 5.157E+12 
Cm-244 2.9330E-05 307.497 614.993 O.ooE+<lO 9.02E-03 1.80E-02 0.2250 6.576E+12 
Co-6O 5.3186E-06 307.497 614.993 O.ooE+OO 1.64E-03 3.27E-03 0.3750 2.862E+12 
Cs-134 3.1563E-03 307.497 614.993 O.ooE+OO 9.71E-01 1.94E+OO 0.5750 4.669E+13 
Cs-135 3.4477E-06 307.497 614.993 O.ooE+OO 1.OBE-Q3 2.12E-03 0.8500 7.893E+l1 
Cs-137 2.0313E+OO 307.497 614.993 O.ooE+OO 6.25E+<l2 1.25E+<l3 1.2500 4.508E+11 
Eu-154 2.4513E-Q2 307.497 614.993 O.ooE+OO 7.54E+OO 1.51 E+<l1 1.7500 2.069E+10 
Eu-155 4.8175E-03 307.497 614.993 O.ooE+OO 1.48E+OO 2.96E+OO 2.2500 1.815E+06 
Fe-55 1.2397E-Q4 307.497 614.993 O.ooE+OO 3.81E-02 7.62E-02 2.7500 1.026E+06 
H-3 4.5697E-03 307.497 614.993 O.ooE+OO 1.41E+OO 2.81E+<l0 3.5000 4.727E+03 
1-129 7.5300E-Q7 307.497 614.993 O.ooE+OO 2.32E-04 4.63E-Q4 5.0000 2.719E+02 
Kr-85 1.0850E-01 307.497 614.993 O.ooE+OO 3.34E+<l1 6.67E+<l1 7.0000 3.oo5E+Ol 
Np-237 9.5561E-06 307.497 614.993 O.ooE+OO 2.94E-03 5.86E-Q3 11.0000 3.369E+OO 
Pa-231 2.0359E-Q9 307.497 614.993 O.ooE+OO 6.26E-07 1.25E-06 
Pl>-21 0 4.9728E-11 307.497 614.993 O.ooE+OO 1.53E-08 3.OBE-oB 
Pm-147 4.8502E-Q2 307.497 614.993 O.ooE+OO 1.49E+<l1 2.96E+<l1 
Pu-238 1.8254E-Q2 307.497 614.993 O.ooE+OO 5.61E+OO 1.12E+<l1 
Pu-239 4.2810E-Q4 307.497 614.993 O.ooE+OO 1.32E-Q1 2.63E-Q1 
Pu-24O 2.4368E-Q4 307.497 614.993 O.ooE+OO 7.49E-Q2 1.50E-Q1 
Pu-241 3.3415E-Q2 307.497 614.993 O.ooE+OO 1.03E+<l1 2.06E+<l1 
Pu-242 3.6329E-Q7 307.497 614.993 O.ooE+OO 1.12E-Q4 2.23E-04 
Ra-226 2.2854E-10 307.497 614.993 O.ooE+OO 7.03E-08 1.41E-07 
Ra-228 1.2426E-14 307.497 614.993 O.ooE+OO 3.82E-12 7.64E-12 
Ru-1OB 6.3589E-06 307.497 614.993 O.ooE+OO 1.96E-03 3.91E-03 
Se-79 1.2933E-05 307.497 614.993 O.ooE+OO 3.96E-03 7.95E-03 
8n-126 1.1574E-05 307.497 614.993 O.ooE+OO 3.56E-03 7.12E-03 
Sr-90 1.9248E+OO 307.497 614.993 O.ooE+OO 5.92E+<l2 1.18E+03 
Tc-99 4.2239E-Q4 307.497 614.993 O.ooE+OO 1.3OE-Q1 2.80E-Q1 
Th-229 5.0953E-12 307.497 614.993 O.ooE+OO 1.57E-oB 3.13E-Q9 
Th-23O 4.1885E-oB 307.497 614.993 O.ooE+OO 1.29E-05 2.58E-Q5 
Th-232 1.9270E-14 307.497 614.993 O.ooE+OO 5.93E-12 1.19E-11 
T1-208 4.8024E-08 307.497 614.993 O.ooE+OO 1.42E-05 2.83E-05 
U-232 1.2582E-07 307.497 614.993 O.ooE+OO 3.87E-05 7.74E-05 Thermal Power 
U-233 2.5825E-Q9 307.497 614.993 O.ooE+OO 7.94E-07 1.59E-OB Nominal Heat Bounding 
U-234 1.8450E-Q4 307.497 614.993 O.ooE+OO 5.67E-02 1.13E-Q1 OUlpUl Heat Output 
U-235 -2.7235E-06 307.497 0.000 3.86E-Q3 3.02E-03 3.86E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-05 307.497 614.993 O.ooE+OO 4.76E-03 9.53E-03 7.33E+OO 1.47E+01 
U·238 -4.2851 E-Q9 307.497 0.000 2.4OE-Q3 2.4OE-03 2.4OE-03 Total Total 
V-90 1.9254E+OO 307.497 614.993 O.ooE+OO 5.92E+<l2 1.18E+03 
Other Radionuclides 5.95E+<l2 1.19E+03 
m.Temolate SeIeetion s...-rv, D ,'l!!d~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches on all pararr.eters except enrichment.
 
BOL HM Constituents: U3S12 U 

BOL Enrichment 'Yo: 20.00000028 GO 10 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated
 

Nomlnal:1 I 307.497 Nominal bumup calct:laled from the heavy metal mass destroyed.
 
Bounding: 614.993 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given BumuD Estimated EOl HMlGiven EOl HM 

Nominal: 0.11 I 1.001 
Bounding: 0.22 , 

Reactor shutdown, core romoval, storage, shipping or other date conflfmmg that IRadiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 
1.11__T~ lJlfonDlltioll Estimated 

Fuel Name: FRR MTR-e (NETHERLANDS) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 509 Estimates 8S of: 2030 18"x10' 

Fuel Units & Doser: 7· ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.29 
_vy Metal Mass: BOl=5.53kg ; E0l=4.87kg 'Template Sumup(MWd): 367.2 
ROD Storage Site: SRS Template SOL _vy Metal Mass (MT): 0.00116689
 

Template Decay Time' 20 y....
 
n.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuclide Templata Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 628.442 1,256.884 O.ooE+OO 4.17E-07 8.33E-07 Avg. MeV 
Am-241 2.0060E-03 628.442 1,256.884 O.ooE+OO 1.26E+OO 2.52E+OO 0.0150 1.327E+14 
Am-242m 4.2429E-07 628.442 1,256.884 O.ooE+OO 2.67E-04 5.33E-04 0.0250 2.759E+13 
Am-243 1.4899E·OB 628.442 1,256.884 O.ooE+OO 9.36E-04 1.87E-03 0.0375 2.406E+13 
C-14 5.7135E-09 628.442 1,256.884 O.ooE+OO 3.59E-OB 7.18E-06 0.0575 2.577E+13 
CI-36 1.3124E-32 628.442 1,256.884 O.ooE+OO 8.25E-30 1.65E-29 0.0850 1.557E+13 
Cm-243 1.6443E-07 628.442 1,256.884 O.ooE+OO 1.03E-04 2.07E-04 0.1250 1.054E+13 
Cm-244 2.9330E-05 628.442 1,256.884 O.ooE+OO 1.84E-02 3.69E-02 0.2250 1.344E+13 
Co-60 5.3186E-OB 628.442 1,256.884 O.ooE+OO 3.34E-03 6.68E-D3 0.3750 5.850E+12 
Cs-l34 3.1563E-03 628.442 1,256.884 O.ooE+OO 1.98E+OO 3.97E+OO 0.5750 9.543E+13 
Cs-135 3.4477E-06 628.442 1,256.884 O.ooE+OO 2.17E-03 4.33E-03 0.8500 1.613E+12 
Cs-137 2.0313E+OO 628.442 1,256.884 O.ooE+OO 1.28E+03 2.55E+03 1.2500 9.212E+l1 
Eu-l54 2.4513E-D2 628.442 1,256.884 O.ooE+OO 1.54E+Ol 3.08E+Ol 1.7500 4.229E+l0 
Eu-155 4.8175E-03 628.442 1,256.884 O.ooE+OO 3.03E+OO 6.OBE+OO 2.2500 3.710E+06 
Fe-55 1.2397E-04 628.442 1,256.884 O.ooE+OO 7.79E-02 l.56E-Dl 2.7500 2.097E+06 
H-3 4.5697E-03 628.442 1,256.884 O.ooE+OO 2.87E+OO 5.74E+OO 3.5000 9.642E+03 
1-129 7.5300E-07 628.442 1,256.884 O.ooE+OO 4.73E-04 9.46E-04 5.0000 5.478E+02 
Kr-85 1.0850E-Ol 628.442 1,256.884 O.ooE+OO 6.82E+Ol 1.36E+02 7.0000 6.050E+Ol 
Np-237 9.5561E-06 628.442 1,256.884 O.ooE+OO 6.01E-03 1.20E-02 11.0000 6.782E+00 
Pa-231 2.0359E-D9 628.442 1,256.884 O.ooE+OO 1.28E-06 2.56E-06 
Pb-210 4.9728E-ll 628.442 1,256.884 O.ooE+OO 3.13E-oB 6.25E-08 
Pm-147 4.8502E-D2 628.442 1,256.884 O.ooE+OO 3.05E+Ol 6.10E+Ol 
pu-238 1.8254E-D2 628.442 1,256.884 O.ooE+OO 1.15E+Ol 2.29E+Ol 
Pu-239 4.2810E-04 628.442 1,256.884 O.ooE+OO 2.69E-Ol 5.38E-Dl 
Pu-240 2.4368E-04 628.442 1,256.884 O.ooE+OO 1.53E-Dl 3.OBE-Ol 
PU-241 3.3415E-D2 628.442 1,256.884 O.ooE+OO 2.10E+Ol 4.20E+Ol 
Pu-242 3.6329E-D7 628.442 1,256.884 O.ooE+OO 2.28E-04 4.57E-04 
Ra-226 2.2854E-l0 628.442 1,256.884 O.ooE+OO 1.44E-D7 2.87E-D7 
Ra-228 12426E-14 628.442 1,256.884 O.ooE+OO 7.81E-12 1.56E-ll 
Ru-1OB 6.3589E-OB 628.442 1,256.884 O.ooE+OO 4.ooE-03 7.99E-03 
Se-79 1.2933E-D5 628.442 1,256.884 O.ooE+OO If.13E-03 1.63E-D2 
Sn-126 1.1574E-D5 628.442 1,256.884 O.ooE+OO 7.27E-03 1.45E-02 
Sr-90 1.9248E+OO 628.442 1,256.884 O.ooE+OO 1.21E+03 2.42E+03 
Te-99 4.2239E-04 628.442 1,256.884 O.ooE+OO 2.65E-Ol 5.31E-Dl 
Th-229 5.0953E-12 628.442 1,256.884 O.ooE+OO 3.20E-09 6.40E-D9 
Th·230 4.1885E-08 628.442 1,256.884 O.ooE+OO 2.63E-05 5.26E-D5 
Th-232 1.9270E-14 628.442 1,256.884 O.ooE+OO 1.21E-ll 2.42E-ll 
TI-208 4.6024E-oB 628.442 1,256.884 O.ooE+OO 2.89E-D5 5.78E-05 
U-232 12582E-D7 628.442 1,256.884 O.ooE+OO 7.91E-D5 1.58E-04 Thermal Power 
U-233 2.5625E-D9 628.442 1,256.884 O.ooE+OO 1.62E-06 3.25E-OB Nominal Heat Bounding 
U-234 l.8450E-04 628.442 1,256.884 O.ooE+OO 1.16E-Dl 2.32E-Dl Output Heat Output 
U-235 -2.7235E·OB 628.442 0.000 2.39E-D3 6.78E-04 2.39E-D3 /Wattsl /Watts) 
U-236 1.5493E-D5 628.442 1,256.884 O.ooE+OO 9.74E-03 1.95E-D2 1.50E+Ol 3.00E+Ol 
U-238 -4.2851E-D9 628.442 0.000 1.49E-03 1.48E-D3 1.49E-03 Total Total 
Y·90 1.9254E+OO 628.442 1,256.884 O.ooE+OO 1.21E+03 2.42E+03 
Other Radionuelides 122E+03 2.43E+03 

m. T~~~~,·lhn:!Ill 1UIdChedis 
Temolate selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ 1001 matches on all parnmeters except enrichment. 
BOL HM Constituents: U3S12 U 

BOl Enric:hment'r.: 20.00000038 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 628.442 Nominal bumup caJculated from lhe heavy metal mass destroyed. 
Boundlng:1 I 1.256.884 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Sumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.36 I 1.011 
Bounding: 0.72 

'Reactor shutdoYJn, core removal, storage, shlppeng or other date conflRnlng that Irradiation ceased for tuet 

2Total bumup for all fuel associated YJlth this YIOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 



Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lJIfol!JD8tion Estimated 

Fuel Name: FRR MTR-C (PERU) ':=uer deeay start date: 2010 Canister usage: 
SNF 10 Ii: 503 Estimates as of: 2030 18"xl0' 

Fuel Units & 1lesc7: 6 - ASSEMBLY Template: AlA (Ught Water. Alum., 60 to 100%, U) 0.25
 
Heavy Metal Mas!l: B0l=6.00kg ; EOL=5.67kg 'Template Bumup(MWd): 367.2
 
ROD Storage SlIo: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 20 years 
D. Estimates m x" b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 312.516 625.033 O.ooE+OO 2.07E-07 4.14E_Q7 Avg. MeV 
Am-241 2.0060E-Q3 312.516 625.033 0.ooE:C+OO~~-~6~.2"'7;;Eo--"01~------;1";.2~5"'E;c+oo;;;;-~-II----=;;'0.~01;;5~0"---------;6'C.5;C;9;;;8;;E+---;1;;:3 
"AC'm'-'-2"'4;.;2c:-m,-----------":4::c.2"'4~29"'Eo-_Q~7:O-------..:3=cl:-::2::c.5"'1~6-------'6~2~5"'.03~3:- O.ooE+OO 1.33E-04 2.65E_Q4 0.0250 1.372E+13 
Am-243 1.4899E-Q6 312.516 625.033 O.ooE+OO 4.66E-04 9.31E_Q4 0.0375 1.197E+13 
"C~-c;-14~=-----~-------=5'::.7:;:1=35"'Eo-_Q~9::---------:3"'1-=2~.5"'1~6----~62"'50'.633 O.ooE+OO 1.79E-06 3.57E-Q6 0.0575 1.282E+13 
..,C"I--;;36;;----------~1~.3,;l;c24:;;Eo--"32;;----~3"'1~2";.5'01"6----"62~5:".;c033;;;:- ---O:OOE:-'+OO~---~4".1·0~"'E"'-30::=----~8."'2~OE~--=30~-jl--=0:::.08=5O:---~·----=7":.7:::45;:E"+-":-12 

Cm-243 1.6443E_Q7 312.516 625.033 0.ooE:-'+OO=--___:5==-.1:-,4o;E~-OS=----1".03=:=;E~-Q4=_-~1____:0:::.1c::25O~--___:5:::.2:-4.=",lE",+_,,:_12 
Cm-244 2.9330E_Q5 312.516 625.033 0.0010+00 9.17E-03 1.83E_Q2 0_2250 6.683E+12 
"'C"'o-6O~~-------~5."31"'86~E':;-Q6~-------;;3~12~.~51O-;6:-----"'62;'5:".0;;;;;33---o.00E~+oo·~----ol::';.66E~-_=03::------73",.3",2E~-Q--,;;,;;3-+-::,0.",37::5O::--_~_____72.-::-90;;9"'E+-'clco2 
-::C~S:.:-1-=34~ ",3::c.l",5,:;63:;;Eo_-0",3:------c3:;;1c;;2:=;.5'01,,6---~6~2~5.033 O.OOE+OO 9.86E-Ol 1.97E+OO 0.5750 4.745E+13 
Cs-135 3.4477E-06 312.516 625.033 O.OOE+OO 1.08E-03 2.15E_Q3 0.8500 8.022E+l1 
Cs-137 2.0313E+OO 312.516 625.033 O.ooE+OO 6.35E~+O~2---:.:1C'.207'oOE,,+O-==3-+--,1":.2:::-500~ __-4-::.-:-58:-~1.,,E-,-+1:-:-1 
Eu-l54 2.4513E-02 312.516 625.033 O.ooE+OO 7.66E+OO 1.53E+Ol 1.7500 2.103E+l0 
Eu-155 4.8175E-03 312.516 625.033 O.OOE+OO 1.51E+OO 3.01E+OO 2.2500 1.845E+06 
-=F"'e--=5"'5"-----------'-'1."'23:-:9=7"'E"'-04'7---------=3"'12"'."'51"'6'-----'?::625.033 0.OOE+OO"'~O-----'i_3"'.8"'7E~-c';;0"'2----ic7:;;.7;:;5E:o--Q:;5;2-+-~2.-;:75O~0----.;:1.~04~3"'E+__:06~ 
H-3 4.5697E-03 312.516 625.033 O.ooE+OO 1.43E+OO 2.86E+OO 3.5000 48ooE+03 
1-129 7.5300E_Q7 312.516 625.033 0.ooE~+OO=----=2-=.3"'5"'E:..;-04c::------':::4.-=7:;;lE~--=04~-11-----:5:::.oooo=:---~·--;;2c;:744E+02 
Kr-85 1.0850E-Ol 312.516 625.033 O.ooE+OO 3.39E~+O~1---"'6."'78~E~+O~1-+---:7:_;."-'0000~,____--;;:3.;;:03"'2"'E+O--:o:-1 
Np-237 9.5561E-06 312.516 625.033 O.ooE+OO 2.99E-03 5.97E-03 11_0000 3.399E+OO 
Pa-231 2.0359E_Q9 312.516 625.033 O.ooE+OO 6.36E-07 1.27E-Q6 
Pb-21 0 4.9728E-ll 312.516 625.033 O.ooE+OO 1.55E-Q8 3.11E-Q8
Pm-147 4.8502E-02 312.516 625.033 0.OOEe:-+oo~-----il"'.5c2;:;;=E+O~1----;:3";;.03~E+O~1--11 
Pu-238 1.8254E_Q2 312.516 625.033 O.ooE+OO 5.70E+OO 1.14E+Ol 
Pu-239 4.2810E-04 312.516 625.033 O.OOE+OO 1.34E_Ql 2.68E-Ol 
Pu-240 2.4368E_Q4 312.516 625.033 O.ooE+OO 7.62E_Q2 1.52E-Ol 
Pu-241 3.3415E_Q2 312.516 625.033 O.ooE+OO l.04E+Ol 2.09E+Ol 
Pu-242 3.6329E_Q7 312.516 625.033 O.OOE+OO 1.14E_Q4 2.27E_Q4 
Ra-226 22854E-l0 312.516 625.033 O.ooE+OO 7.14E-Q8 1.43E_Q7 
Ra-228 1.2426E-14 312.516 625.033 O.OOE+OO 3.88E-12 7.77E-12 
Ru-l06 6.3589E-06 312.516 625.033 O.OOE+OO 1.99E-Q3 3.97E-Q3
"'S::'e-c;7"'9"--~------...:1"'."'29;;;33~E"'_Q5~------;:3:;;12;;:.~51;:;6O------~62:O;5~.033~ -------O:OOE~+OO'-"':'------'-4."'04"E=--Q3~---"'8."'08:-:E=--Q3=--l1 
Sn-126 1.1574E-OS 312.516 625.033 O.ooE+OO 3.62E-03 7.23E-Q3 
~Sc-r-.;;90::__-------1=-:-.9:::2:c:48=E"'+OO~'------_=3-;:12:::.5"'1"'6:----_=62?5'".0~33 O.ooE+OO 6.02E+02 1.20E+03 
Tc-99 4.2239E_Q4 312.516 625.033 O.ooE+OO 1.32E_Ql 2.64E_Ql 
Th-229 5.0953E-12 312.516 625.033 O.ooE+OO 1.59E_Q9 3.18E_Q9 
Th-230 4.1865E-Q6 312.516 625.033 O.ooE+OO 1.31E-Q5 2.62E-OS 
Th-232 1.9270E-14 312.516 625.033 O.OOE+OO 6.02E-12 1.20E-ll 
T1-208 4.6024E-Q8 312.516 625.033 O.OOE+OO 1.44E_Q5 2.88E-Q5 
U-232 12582E_Q7 312.516 625.033 O.OOE+OO 3.93E-Q5 7.86E-Q5 Thermal Power 

"'Uc;--;;233;;:;- ~2";.5825~;cE=--Q9~-----;3"'1~2:=;.5~1,,6- Heal__-~6;;25;;:.,,033;;;:----0"'.;;OO;cE=-+OO:.;;;:----:;:8"'.0;;7;;:E:-;-Q~7;__---;-1~.6""1;::E-;-Q6;_;:_-_flNominai Bounding
U-234 1.8450E_Q4 312.516 625.033 O.ooE+OO 5.77E_Q2 1.15E_Ql Output HealOulput 
U-235 -2.7235E-Q6 312.516 0.000 2.59E_Q3 1.74E_Q3 2.59E-Q3 (Watts) (WaIlS) 
U-236 1.5493E_Q5 312.516 625.033 O.OOE+OO 4.84E-Q3 9.68E-Q3 7.45E+OO 1.49E+Ol 
U-238 -4.2851E-Q9 312.516 0.000 1.61E-03 1.61E-Q3 1.61E-Q3 Total Total 
Y-90 1.9254E+OO 312.516 625.033 O.ooE+OO 6.02E+02 1.20E+03 
Other Radionuclides 6.04E+02 1.21 E+03 
tn. Tell1IlIate SeIeetlon Summarv, 
Template Selection Summary

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHTWATEA This Template was used for the foUowing reasons: 

Fuel C1addinl:i:I-----'=A';-;LccU"'M-c-=---'-+---="'A:cLU:::M:-:"'-'----1Th~ fuel matches ATR re:nplale 00 ell b\ll one parameter (enrichment) _09 ATR a reasonable
BOL HM Constiluenlo: U308 U match. 

BOL Enrichment %: 20 60 to 100

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO I Estimated
 

Nomlna::1 I 312.516 Nominal bumup calCtllatecl from the heavy metal mass destroyed.
 
Bounding: 625.033
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

BumUD MultI"'i.. Given Bumup Estimated EOL HMlGlven EOL HM
 
Nomlnal:1 0.17
 I 1.001
 

Bounding: 0.33
 ,
Reactor shutdown, core removal, storage, shipping or other date conflrmmg that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J.FlJ<lhnd 'felllPlaU'1nfonuatlon Estimated 

Fuel Name: FRR MTR-C (PORTUGAL) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 540 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 9 - ASSEMBLY Templste: ATR (Ught Water, Alum., 60 to 100%, U) 0.38 
Heavy Metal Mas.: BO~4.05k9 ; EO~3.91k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Template Dacay Time' 20 years
 

n F..timates m x" x" b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 130.405 260,809 O.OOE-tOO 8.65E-OS 1.73E-Q7 Avg.MeV 
Am-241 2.0060E-Q3 130.405 260.809 O.OOE-tOO 2.62E-Ol 5.23E-Ol 0.0150 2.753E+13 
Am-242m 4.2429E-07 130,405 260.809 O.OOE-tOO 5.53E-Q5 1.11E-04 0.0250 5.725E+12 
Am-243 1.4899E-oB 130.405 260.809 O.OOE-tOO 1.94E-04 3.89E-Q4 0.0375 4.994E+12 
C-14 5.7135E-09 130.405 260.809 O.OOE-tOO 7,45E-07 1.49E-OB 0.0575 5.348E+12 
CI-36 1.3124E-32 13O.4OS 260.809 O.OOE-tOO 1.71E-3O 3.42E-3O 0.0850 3.232E+12 
Cm-243 1.6443E-Q7 130.405 260.809 O.OOE-tOO 2.14E-Q5 4,29E-OS 0.1250 2.187E+12 
Cm-244 2.9330E-Q5 130.405 260.809 O.OOE-tOO 3.82E-03 7.65E-Q3 0.2250 2.789E+12 
Co-6O 5,3186E-oB 130,405 260,809 O,OOE-tOO 6.94E-04 1.39E-03 0.3750 1.214E+12 
Cs-l34 3.1563E-Q3 130,405 260.809 O.OOE-tOO 4.12E-Ol 8,23E-Ol 0.5750 1.980E+13 
Cs-135 3.4477E-oB 130.405 260.809 O.OOE-tOO 4.50E-Q4 8.99E-Q4 0.8500 3.348E+11 
Cs-137 2.0313E-tOO 130,405 260.809 O,OOE-tOO 2,65E+{)2 5,3OE+{)2 1.2500 1.912E+l1 
Eu-l54 2.4513E-Q2 130.405 260,809 O.OOE-tOO 3,20E-tOO 6,39E-tOO 1.7500 8.775E+09 
EU-155 4,8175E-03 130.405 260,809 O.OOE-tOO 6.28E-Ql 1.26E-tOO 2.2500 7.698E+05 
FI>-55 1.2397E-04 130,405 260,809 O,OOE-tOO 1.62E-02 3,23E-Q2 2.7500 4.351E+05 
H-3 4.5697E-Q3 130.405 260.809 O.OOE-tOO 5.96E-Ol 1.19E-tOO 3.5000 2.005E+03 
1-129 7,5300E-07 130.405 260,809 O,OOE-tOO 9.82E-OS 1.96E-04 5.ססOO 1.155E+02 
Kr-85 1.0850E-Ol 130,405 260,809 O.OOE-tOO 1,41 E+{)l 2,83E+{)1 7.ססOO 1.276E+01 
Np-237 9,5561E-oB 130.405 260.809 O.OOE-tOO 1.25E-03 2,49E-Q3 11.ססOO 1.431E+OO 
Pa-231 2,0359E-09 13O.4OS 260,809 O,OOE-tOO 2.65E-07 5.31E-07 
Pb-210 4.9728E-ll 130,405 260.809 O.OOE-tOO 6,48E-Q9 1,3OE-08 
Pm-147 4,8502E-Q2 130.405 260.809 O,OOE-tOO 6.32E-tOO 1.26E+{)1 
Pu-238 1.8254E-Q2 130,405 260,809 O,OOE-tOO 2,38E-tOO 4,76E-tOO 
Pu-239 4.2810E-Q4 130,405 260.809 O.OOE-tOO 5.58E-Q2 1,12E-Ol 
PU-24O 2,4368E-04 130.405 260.809 O.OOE-tOO 3.18E-Q2 6,36E-02 
Pu-241 3,3415E-Q2 130,405 260,809 O,OOE-tOO 4,36E-tOO 8,71E-tOO 
Pu-242 3,8329E-Q7 130,405 260,809 O,OOE-tOO 4,74E-Q5 9,47E-OS 
Ra-226 2.2854E-l0 130.405 260.809 O.OOE-tOO 2.98E-OS 5.96E-oB 
Ra-228 12426E-14 130,405 260,809 O,OOE-tOO 1.62E-12 3,24E-12 
Ru-1OB 6.3589E-oB 130,405 260.809 O.OOE-tOO 8.29E-Q4 1,66E-Q3 
81>-79 1,2933E-Q5 130.405 260,809 O,OOE-tOO 1,69E-03 3,37E-03 
8n-126 1.1574E-Q5 130,405 260,809 O.OOE-tOO 1.51E-03 3.02E-03 
8r-90 1,9248E-tOO 130,405 260,809 O,OOE-tOO 2,51E+{)2 5.02E+{)2 
Tc-99 4,2239E-Q4 130.405 260,809 O,OOE-tOO 5.51E-02 1.10E-Ql 
Th-229 5.0953E-12 130.405 260.809 O,OOE-tOO 6_64E-l0 1.33E-Q9 
Th-23O 4.1885E-oB 130,405 260.809 O.OOE-tOO 5,48E-oB 1,09E-OS 
Th-232 1,9270E-14 130,405 260,809 O,OOE-tOO 2,51E-12 5,03E-12 
11-2OS 4,6024E-oB 130,405 260,809 O,OOE-tOO 6,OOE-OB 1.20E-OS 
U-232 1.2582E-Q7 130.405 260,809 O,OOE-tOO 1.64E-OS 3.28E-OS Thermal Power 
U-233 2.5825E-Q9 130,405 260.809 O.OOE-tOO 3,37E-07 6,74E-Q7 Nominal Heat Bounding 
U-234 1,6450E-Q4 130,405 260,809 O,OOE-tOO 2,41E-Q2 4,81E-Q2 Output Heat Output 
U-235 -2,7235E-oB 130.405 0,000 1.75E-Q3 1,4OE-03 1.75E-03 (Watts) (Watts) 
U-236 1.5493E-Q5 130.405 260,809 O,OOE-tOO 2.02E-03 4.04E-03 3.11E+OO 6,22E+OO 
U-238 -4.2851 E-Q9 130,405 0.000 1.09E-03 1,09E-Q3 1,09E-03 Total Total 
Y-90 1,9254E-tOO 130.405 260,809 O,OOE-tOO 2.51 E+{)2 5,02E+{)2 
Other Radionuelides 2.52E+{)2 5.04E+{)2 

ilII.T"'te~SuntIl1arY.lIur-JIli lind Ch<!dIs 
Template Selection Summary 

FromSFD Used Basis for Parametar Differences: 
Reactor_: UGHTWATER UGHTWATER This TerJllIate was used for the foUowing reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOL HM eonslltuenls: U-ALX U 

BOL Enrichment %: 20.0ססoo132 60 to 100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 130.405 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 260.809 Bounding bumup assumed to be twice nominal bomup. 

Checks 

Estimated Bumupl
BumuD MulUDlklr Given Bumup EsUma1ed EOL HMiGiven EOL HM 

Nominal: 0.10 I 1.001 
Bounding: 0.20 ,

Reactor shutdown, core removal, storage, shlppmg or other date confirming that lITadlation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 
L Fuel and Template 1Ilf000000000on Estimated 

Fuel Ham<>: FRR MTR-C (PORTUGAL) 1:=ue: decay start date:
 2010 Canister usage: 
SNFID#: 631 Estimates as of:
 2030 18"x10' 

Fuel Units & Oeser: 9 - MTR TYPE Template:
 ATR (Ught Water. Alum., 60 to 100%. U) 0.38 
Heavy Metal M.".: BCil=1.42k9 ; EOl=.89k9 "Template Bumup(MWd):
 367.2 
ROD Storage SI"': SRS Template BOL Heavy Metal Mass (MT):
 O.OOt 16689
 

Template Decay Time'
 20 years
 
n. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Ptlotonsisec 

Radianuelide Template Fuel Burnup (MWd)'. Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-10 501.163 1,002.325 O.ooE+OO 3.32E-07 6.65E-07 Avg.MeV 
Am-241 2.0060E-03 501.163 1,002.325 O.OOE+OO 1.01E+OO 2.01E+OO 0.0150 1.058E+14 
Am-242m 4.2429E-07 501.163 1.002.325 O.ooE+OO 2.13E-04 4.25E-04 0.0250 2.200E+13 
Am-243 1.4B99E-06 501.163 1.002.325 O.ooE+OO 7.47E-04 1.49E-03 0.0375 1.919E+13 
C-14 5.7135E-09 501.163 1.002.325 O.ooE+OO 2.86E-06 5.73E-06 0.0575 2.055E+13 
CI-38 1.3124E-32 501.163 1.002.325 O.ooE+OO 6.5BE-30 1.32E-29 0.0850 1.242E+13 
Cm-243 1.6443E-07 501.163 1.002.325 O.ooE+OO 8.24E-05 1.65E-D4 0.1250 8.405E+12 
Cm-244 2.9330E-Q5 501.163 1.002.325 O.ooE+OO 1.47E-02 2.94E-02 0.2250 1.072E+13 
Co-GO 5.3186E-06 501.163 1.002.325 O.ooE+OO 2.67E-03 5.33E-03 0.3750 4.665E+12 
Cs-l34 3.1563E-03 501.163 1.002.325 O.ooE+OO 1.58E+OO 3.16E+OO 0.5750 7.610E+13 
Cs-l35 3.4477E-06 501.163 1.002.325 O.ooE+OO 1.73E-03 3.4BE-03 0.8500 1.286E+12 
Cs-137 2.0313E+OO 501.163 1.002.325 O.ooE+OO 1.02E+03 2.04E+03 1.2500 7.347E+l1 
EU-l54 2.4513E-02 501.163 1.002.325 O.ooE+OO 1.23E+Ol 2.4BE+01 1.7500 3.372E+l0 
Eu-155 4.8175E-03 501.163 1,002.325 O.oo·E+OO 2.4iE+OO 4.83E+OO 2.2500 2.959E+06 
Fe-55 1.2397E-D4 501.163 1,002.325 O.ooE+OO 6.21E-02 1.24E-01 2.7500 1.672E+06 
H-3 4.5697E-03 501.163 1,002.325 O.OOE+OO 2.29E+OO 4.58E+OO 3.5000 7.683E+03 
1-129 7.5300E-07 501.163 1,002.325 O.ooE+OO 3.77E-D4 7.55E-D4 5.ססOO 4.342E+02 
Kr-85 1.0850E-Ol 501.163 1,002.325 O.ooE+OO 5.44E+01 1.09E+02 7.ססOO 4.795E+Ol 
Np-237 9.5561E-06 501.163 1,002.325 O.ooE+OO 4.79E-03 9.58E-Q3 11.ססOO 5.373E+OO 
Pa-231 2.0359E-09 501.163 1,002.325 O.ooE+OO 1.02E-06 2.04E-06 
Pb-21 0 4.9728E-ll 501.163 1,002.325 O.ooE+OO 2.49E-Q8 4.98E-08 
Pm-147 4.8502E-02 501.163 1,002.325 O.ooE+OO 2.43E+Ol 4.86E+Ol 
Pu-238 1.8254E-02 501.163 1.002.325 O.ooE+OO 9.15E+OO 1.83E+Ol 
Pu-239 4.2810E-D4 501.163 1.002.325 O.ooE+OO 2.15E-Ol 4.29E-ol 
Pu-240 2.4368E-D4 501.163 1,002.325 O.ooE+OO 1.22E-ol 2.44E-Ol 
Pu-241 3.3415E-02 501.163 1,002.325 O.ooE+OO 1.67E+Ol 3.35E+Ol 
Pu-242 3.6329E-07 501.163 1,002.325 O.ooE+OO 1.82E-D4 3.64E-D4 
Ra-226 2.2854E-10 501.163 1,002.325 O.ooE+OO 1.15E-07 2.29E-07 
Ra-228 1.2426E-14 501.163 1,002.325 O.ooE+OO 6.23E-12 1.25E-11 
RU-106 6.3589E-06 501.163 1,002.325 O.ooE+OO 3.19E-03 6.37E-Q3 
5e-79 1.2933E-05 501.163 1,002.325 O.ooE+OO 6:4BE-03 1.30E-D2 
5n-126 1.1574E-Q5 501.163 1,002.325 O.ooE+OO 5.80E-Q3 1.16E-02 
5r-90 1.924BE+OO 501.163 1,002.325 O.ooE+OO 9.65E+02 1.93E+03 
Te-99 4.2239E-D4 501.163 1,002.325 O.ooE+OO 2.12E-01 4.23E-01 
Th-229 5.0953E-12 501.163 1,002.325 O.ooE+OO 2.55E-09 5.11E-Q9 
Th-230 4.1885E-Q8 501.163 1,002.325 O.ooE+OO 2.10E-Q5 4.20E-05 
Th-232 1.9270E-14 501.163 1,002.325 O.ooE+OO 9.66E-12 1.93E-l1 
TI-208 4.6024E-Q8 501.163 1,002.325 O.ooE+OO 2.31E-05 4.61E-05 
U-232 1.2582E-07 501.163 1,002.325 O.ooE+OO 6.31E-05 1.26E-D4 Thermal Power 
U-233 2.5825E-09 501.163 1,002.325 O.ooE+OO 1.29E-06 2.59E-06 Nominal Heat Bounding 
U-234 1.8450E-D4 501.163 1,002.325 O.ooE+OO 9.25E-02 1.85E-01 Output Heat Output 
U-235 -2.7235E-06 501.163 0.000 2.86E-03 1.49E-03 2.86E-Q3 /Watts) /Watts) 
U-236 1.5493E-05 501.163 1,002.325 O.ooE+OO 7.76E-Q3 1.55E-02 1.19E+Ol 2.39E+Ol 
U-238 -4.2851 E-Q9 501.163 0.000 3.35E-05 3.13E-Q5 3.35E-Q5 Total Total 
V-90 1.9254E+OO 501.163 1,002.325 O.ooE+OO 9.65E+02 1.93E+03 
Other Radionuelides 9.69E+02 1.94E+03 
m. Temola~ Selection SlnlwnaI'Y,.sm-.w aadCllecl<.9 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reactor_" UGHTWATER 'UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOl Enrichment ,.~ 93.00000971 60 to 100 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:l 501.163 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 1,002.325 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bum"" MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM 

NomInal: 1.12 1 1.031 
Bounding: 2.24 ,

Reactor shutdown. core removal, storage, shipping or other date conflrrmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWdlMT). 



Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJllPIalti W~oJ) Estimated 

Fuol Name: FRR MTR-C (SWEDEN) 1Fuet decay start date: 2010 Canister usage: 
SNF 10#: 523 EstImates as of: 2030 18"xl0' 

Fuel Units & Doser: 480 - ASSEMBLY Template: ATR (Ught Water, Alum.. 60 to 100%, U) 20.DO 
Heavy Metal Mass: BOl=960.ookg ; EOl=789.89kg 2Template Bumup(MWd): 367.2 
ROD Slo<age Site: SRS Template BOl Heavy Metal Maas (MT): 0.00116689 

Template Decay Time: 20 years 
n. EstiJlIates m x. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 161 ,099.364 322,198.728 O.DOE+OO 1.07E-04 2.14E-Q4 Avg.MeV
 
Am-241 2.0060E-Q3 161,099.364 322,198.728 O.DOE+OO 3.23E+02 6.46E+02
 0.0150 3.401E+16 
Am-242m 4.2429E-07 161,099.364 322,198.728 O.DOE+OO 6.84E-02 1.37E-Ol 0.0250 7.072E+15 
Am-243 1.4699E-06 161,099.364 322,198.728 O.DOE+OO 2.40E-Ol 4.80E-Ql 0.0375 6.169E+15 
C-14 5.7135E-09 161,099.364 322,198.728 O.DOE+OO 9.20E-04 1.84E·03 0.0575 6.607E+15 
CI-36 1.3124E-32 161,099.364 322,198.728 O.DOE+OO 2.11E-27 4.23E-27 0.0850 3.993E+15 
Cm-243 1.8443E-07 161,099.364 322,198.728 O.DOE+OO 2.65E-02 5.30E-02 0.1250 2.702E+15 
Cm-244 2.9330E-Q5 161 ,099.364 322,198.728 O.DOE+OO 4.73E+OO 9.45E+OO 0.2250 3.445E+15 
Co-60 5.3186E-06 161,099.364 322,198.728 O.DOE+OO 8.57E-Ol 1.71E+OO 0.3750 1.500E+15 
Cs-l34 3.1563E-03 161,099.364 322,198.728 O.DOE+OO 5.08E+02 1.02E+03 0.5750 2.446E+16 
Cs-135 3.4477E-Q6 161,099.364 322,198.728 O.DOE+OO 5.55E-Ol 1.11E+OO 0.8500 4.13SE+14 
Cs-137 2.0313E+OO 161,099.364 322,198.728 O.DOE+OO 3.27E+05 6.54E+05 1.2500 2.362E+14 
Eu-l54 2.4513E-02 161,099.364 322,198.728 O.DOE+OO 3.95E+03 7.90E+03 1.7500 1.084E+13 
Eu-155 4.8175E-Q3 161,099.364 322,198.728 O.DOE+OO 7.76E+02 1.55E+03 2.2500 9.510E+08 
Fe-55 12397E-Q4 161,099.364 322,198.728 O.DOE+OO 2.DOE+Ol 3.99E+Ol 2.7500 5.375E+08 
H-3 4.5697E-03 161,099.364 322,198.728 O.DOE+OO 7.36E+02 1.47E+03 3.5000 2.471E+06 
1-129 7.5300E-Q7 161,099.364 322,198.728 O.DOE+OO 1.21E-Ql 2.43E-Ol 5.ססOO 1.401E+05 
Kr-85 1.0850E-Ol 161,099.364 322,198.728 O.DOE+OO 1.75E+04 3.50E+04 7.ססOO l.548E+04 
Np-237 9.5561E-06 161,099.364 322,198.728 O.DOE+OO 1.54E+OO 3.08E+OO 11.ססOO 1.735E+03 
Pa-231 2.0359E-Q9 161,099.364 322,198.728 O.DOE+OO 3.28E-04 6.56E-04 
Pb-21 0 4.9728E-ll 161,099.364 322,198.728 O.DOE+OO 8.01E-06 I.60E-05 
Pm-147 4.8502E-02 161,099.364 322,198.728 O.DOE+OO 7.81E+03 I.56E+04 
Pu-236 1.8254E-Q2 161,099.364 322,198.728 O.DOE+OO 2.94E+03 5.88E+03 
Pu-239 4.2810E-Q4 161,099.364 322,198.728 O.DOE+OO 6.90E+Ol I.38E+02 
PU-240 2.4388E-04 161,099.364 322,198.728 O.DOE+OO 3.93E+Ol 7.85E+Ol 
Pu-241 3.3415E-02 161,099.364 322,198.728 O.DOE+OO 5.38E+03 I.08E+04 
Pu-242 3.6329E-Q7 161,099.364 322,198.728 O.DOE+OO 5.85E-02 1.17E-Ol 
Ra-226 2.2854E-l0 161,099.364 322,198.728 O.DOE+OO 3.88E-05 7.36E-05 
Ra-228 1.2426E-14 161,099.364 322,198.728 O.DOE+OO 2.DOE-Q9 4.DOE-Q9 
RU-l06 6.3589E-Q6 161,099.364 322,198.728 O.DOE+OO 1.02E+OO 2.05E+OO 
80-79 1.2933E-Q5 161,099.364 322,198.728 O.DOE+OO 2.08E+OO 4.17E+OO 
8n-126 1.1574E-05 161,099.364 322,198.728 O.DOE+OO 1.86E+OO 3.73E+OO 
8r-90 1.9246E+OO 161,099.364 322,198.728 O.DOE+OO 3.10E+05 6.20E+05 
Tc-99 4.2239E-Q4 161,099.364 322,198.728 O.DOE+OO 6.80E+Ol 1.36E+02 
Th-229 5.0953E-12 161,099.364 322,199.728 O.DOE+OO 8.21E-Q7 I.64E-Q6 
Th-230 4.1885E-Q8 161,099.364 322,198.728 O.DOE+OO 6.75E-Q3 1.35E-Q2 
Th-232 1.9270E-14 161,099.364 322,198.728 O.DOE+OO 3.10E-09 6.21E-09 
Tl-208 4.6024E-Q8 161,099.364 322,198.728 O.DOE+OO 7.41E-03 1.48E-Q2 
U-232 1.2582E-Q7 161,099.364 322,198.728 O.DOE+OO 2.03E-02 4.05E-Q2 Thermal Power
 
U-233 2.5825E-Q9 161,099.364 322,198.728 O.DOE+OO 4.16E-04 8,32E-04
 Nominal Heat Bounding 
U-234 1.8450E-04 161,099.364 322,198.728 O.DOE+OO 2.97E+Ol 5.94E+Ol Output Heat Output 
U-235 -2.7235E-Q6 161,099.364 0.000 4.15E-Ql O.DOE+OO 4.15E-Ol (Wattsl (Wattsl 
U-236 1.5493E-05 161,099.364 322,198.728 O.DOE+OO 2.50E+OO 4.99E+OO 3.84E+03 7.68E+03 
U-238 -4.2851 E-Q9 161,099.364 0.000 2.58E-Ol 2.57E-Ol 2.58E-Ql Total Total
 
Y-90 1.9254E+OO 161,099.364 322,198.728 O.DOE+OO 3.10E+05 6.20E+05
 
Other Radionuelides 3.12E+05 6.23E+05
 

m. T........teSdeeti<m~I'Y,$..- • and C'liecloo 
Template Selection Summary 

FromSFD U_ Basis for Parameter Differences: 
Reactor _0<: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matclles ATR Template on all but 0!19 parameter (enrichment) _ng ATR a reasonable 
BOl HM Constituents: U-ALJ( U match. 

BOL enrichment %: 20 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: I 161,099.364 NOllinai bumup calculated trom tho heavy melal mass destroyed. 
Boundlng:1 I 322,198.728 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstimateclBumupl 

Sumu Multi lier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.53 I 1.031 

Bounding: 1.07 
1Reactor shutdown, COfe removal, storage, shipping or other date confirming that inadiation ceased for fuel. 

2rolal bumup for all fuel associated with this worl<sheet must be divided by SOL heavy metal mass to get specific burnup values (MWdIMT). 
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Fuel Radionuclide Inventory Worllsheet 
L Fuel and Template Inf~ Estimated
 

Fuel NanK: FRR MTR-C (TURKEY) l;:uel decay stan date: 2010 Canister usage:
 
SNFID#: 643 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 8 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to l~o. U) 0.33 
Heavy Metal Mas.: BOL=1.78kg ; EOL=.95kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Melal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
II. Estimates m x" X. b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 784.132 1,568.284 O.ooE+OO 5.20E-Q7 1.04E-Q6 Avg. MeV 
Am-241 2.0060E-03 784.132 1,568.284 o.OoE+OO 1.5iE+OO 3.15E+OO 0.0150 1.655E+14
Am-242m 4.2429E-07 784.132 1,568.264 O.ooE+OO 3.33E-04 6.65E-04 0.0250 3.442E+13 
Am-243 1.4899E-06 784.132 1,568.264 O.ooE+OO 1.17E-03 2.34E-03 0.0375 3.003E+13 
C-14 5.7135E-09 784.132 1,568.264 O.ooE+OO 4.48E-06 8.96E-Q6 0.0575 3.216E+13 
CI-36 1.3124E-32 784.132 1,568.264 O.ooE+OO 1.03E-29 2.06E-29 0.0650 1.943E+13 
Cm-243 1.6443E-Q7 784.132 1,568.264 O.ooE+OO 1.29E-Q4 2.58E-Q4 0.1250 1.315E+13 
Cm-244 2.9330E-Q5 784.132 1,568.264 O.ooE+OO 2.30E-02 4.60E-02 0.2250 1.677E+13 
Co-60 5.3186E-06 784.132 1,568.264 O.ooE+OO 4.17E-03 8.34E-03 0.3750 7.299E+12 
Cs-l34 3.1563E-03 784.132 1,568.264 O.ooE+OO 2.47E+OO 4.95E+OO 0.5750 1.191E+14 
Cs-135 3.4477E-OO 784.132 1,568.264 O.ooE+OO 2.70E-03 5.41E-Q3 0.8500 2.013E+12 
Cs-137 2.0313E+OO 784.132 1,568.264 O.ooE+OO 1.59E+03 3.19E+03 1.2500 1.149E+12 
Eu-154 2.4513E-02 784.132 1,568.264 O.ooE+OO 1.92E+Ol 3.84E+Ol 1.7500 5.2nE+10 
Eu-155 4.8175E-Q3 784.132 1,568.264 O.ooE+OO 3.78E+OO 7.56E+OO 2.2500 4.629E+06 
Fe-55 1.2397E-Q4 784.132 1,568.264 O.ooE+OO 9.72E-02 1.94E-01 2.7500 2.616E+06 
H-3 4.5697E-03 784.132 1,568.264 O.ooE+OO 3.58E+OO 7.17E+OO 3.5000 1.202E+04 
1-129 7.5300E-07 784.132 1,568.264 O.ooE+OO 5.90E-04 1.18E-Q3 5.ססOO 6.794E+02 
Kr-85 1.0850E-Ol 784.132 1,568.264 O.ooE+OO 8.51E+Ol 1.70E+02 7.ססOO 7.501E+01 
Np-237 9.5561E-06 784.132 1,568.264 O.ooE+OO 7.49E-Q3 1.50E-Q2 11.ססOO 8.407E+OO 
Pa-231 2.0359E-Q9 784.132 1,568.264 O.ooE+OO 1.60E-Q6 3.19E-Q6 
Pb-21 0 4.9728E-l1 784.132 1,568.264 O.ooE+OO 3.90E-Q6 7.80E-Q8 
Pm-147 4.8502E-Q2 784.132 1,568.i64 O.ooE+OO 3.80E+Ol 7.61E+Ol 
Pu-238 1.8254E-Q2 784.132 1,568.264 O.ooE+OO 1.43E+Ol 2.86E+Ol 
Pu-239 4.2810E-Q4 784.132 1,568.264 O.ooE+OO 3.36E-Ol 6.71E-Ql 
Pu-240 2.4368E-Q4 784.132 1,568.264 O.ooE+OO 1.91 E-Ql 3.82E-Ql 
Pu-241 3_3415E-02 784.132 1,568.264 O.ooE+OO 2.62E+Ol 5.24E+Ol 
Pu-242 3_6329E-Q7 784.132 1,568.264 O.ooE+OO 2.85E-Q4 5.70E-Q4 
Ra-226 2.2854E-l0 784.132 1,568.264 O.ooE+OO 1.79E-Q7 3.58E-Q7 
Ra-228 1.2426E-14 784.132 1,568.264 O.ooE+OO 9.74E-12 1.95E-l1 
RU-lOO 6.3589E-Q6 784.132 1,568.264 O.ooE+OO 4.99E-03 9.97E-Q3 
Se-79 1.2933E-Q5 784.132 1,568.264 O.ooE+OO 1.01E-Q2 2.03E-Q2 
8n-126 1.1574E-Q5 784.132 1,568.264 O.ooE+OO 9.08E-Q3 1.82E-Q2 
8r-90 1.9248E+OO 784.132 1,568.264 O.ooE+OO 1.51E+03 3.02E+03 
Tc-99 4.2239E-Q4 784.132 1,568.264 O.ooE+OO 3.31E-Ql 6.62E-Ql 
Th-229 5.0953E-12 784.132 1,568.264 O.ooE+OO 4.ooE-Q9 7.99E-Q9 
Th-230 4.1885E-Q8 784.132 1,568.264 O.ooE+OO 3.28E-Q5 6_57E-Q5 
Th-232 1.9270E-14 784.132 1,568.264 O.ooE+OO 1.51E-ll 3.02E-ll 
T1-208 4.6024E-Q8 784.132 1,568.264 O.ooE+OO 3.61E-Q5 7.22E-Q5 
U-232 1.2582E-Q7 784.132 1,568.284 O.ooE+OO 9.87E-05 1.97E-Q4 Thermal Power 
U-233 2.5825E-Q9 784.132 1,568.264------O:OOE+OO 2.03E-D6 4.05E-OO Nominal Heat Bounding 
U-234 1.8450E-Q4 784.132 1,568.264 O.ooE+OO 1.45E-Ql 2.89E-Ql Output Heat Output 
U-235 -2.7235E-Q6 784.132 0.000 3.58E-Q3 1.44E-Q3 3.56E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 784.132 1,568.~ O.ooE+OO 1.21E-Q2 2.43E-Q2 1.87E+01 3.74E+01 
U-238 -4.2851 E-Q9 784.132 0.000 4.19E-Q5 3.85E-Q5 4_19E-Q5 Total Total 
Y-90 1.9254E+OO 784.132 1,568.264 O.ooE+OO 1.51E+03 3.02E+03 
Other Radionuclides 1.52E+03 3.03E+03 
m. Template 8eIedion SummlU'Y, •andCb«lis 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderatcr: UGHTWATER UGHTWATER 

Fuel Claddln9: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment ~o: 93.ססOO2122 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomln.I:1 I 784.132 NominaS bumup calculated from the heavy metal mass destroyed. 
Bounding: 1,568.264- :Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup
 Eslima1ed EOl HMlGlven EOl HM
 

Nominal:
 1.40
 I 1.051 
Boundlng:1
 2.80
 ,

Reactor shutdo\Nfl, core removal, stomge, shipping or other date conf1rrrung that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FuelllDd TeJl!plIItt lnf~._ Estimated 

Fuel Name: FRR MTR-C1 (SWllZERLAND) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 656 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 7 - MTR TYPE Template: ATR (Ught Water. Alum.• 60 to 100%, U) 0.29 
Heavy Metal Mas.: BOl=1.28kg ; EOl=.52kg ;-emplate Bumup(MWd): 367.2 
ROD Slor_ Site: SRS Templ_ BOL Heavy Metal-Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 721250 1,211.606 O.OOE+OO 4.78E-07 8.04E-07 Avg. MeV 
Am-241 2.0060E-Q3 721.250 1,211.806 O.OOE+OO 1,45E+OO 2,43E+OO 0.0150 1.279E+14 
Am-242m 4.2429E-07 721.250 1,211.806 O.OOE+OO 3.OOE-04 5.14E-Q4 0.0250 2.660E+13 
Am-243 1.4899E-OO 721.250 1,211.806 O.OOE+OO 1.07E-03 1.81E-03 0.0375 2.320E+13 
C-14 5.7135E-Q9 721.250 1.211.806 O.OOE+OO 4.12E-OO 6.92E-OO 0.0575 2.485E+13 
CI-36 1.3124E-32 721.250 1,211.806 O.OOE+OO 9.47E-30 1.59E-29 0.0850 1.502E+13 
Cm-243 1.6443E-07 721.250 1,211.806 O.OOE+OO 1.19E-Q4 1.99E-04 0.1250 1.016E+13 
Cm-244 2.9330E-Q5 721250 1.211.806 O.OOE+OO 2.12E-02 3.55E-Q2 0.2250 1.296E+13 
Co-50 5.3186E-OO 721.250 1,211.806 O.OOE+OO 3.84E-Q3 6,45E-03 0.3750 5.640E+12 
Cs-l34 3.1563E-03 721.250 1,211.806 O.OOE+OO 2.28E+OO 3.82E+OO 0.5750 9.2ooE+13 
Cs-l35 3.4477E-06 721.250 1,211.806 O.OOE+OO 2,49E-03 4.18E-03 0.8500 1.555E+12 
Cs-137 2.0313E+OO 721.250 1,211.806 O.OOE+OO 1.47E+03 2.46E+03 1.2500 8.882E+l1 
Eu-l54 2.4513E-02 721.250 1,211.806 O.OOE+OO 1.77E+Ol 2.97E+Ol 1.7500 4.0nE+10 
Eu-155 4.8175E-Q3 721.250 1,211.806 O.OOE+OO 3,47E+OO 5.84E+OO 2.2500 3.577E+06 
Fe-55 12397E-04 721.250 1,211.806 O.OOE+OO 8.94E-Q2 1.50E-Ql 2.7500 2.021E+06 
H-3 4.5697E-03 721.250 1,211.806 O.OOE+OO 3.30E+OO 5.54E+OO 3.5000 9.289E+03 
1-129 7.5300E-Q7 721.250 1,211.806 O.OOE+OO 5.43E-04 9.12E-Q4 5.ססOO 5.249E+02 
Kr-SS 1.0850E-Ql 721.250 1,211.806 O.OOE+OO 7.63E+Ol 1.31E+02 7.ססOO 5.796E+Ol 
Np-237 9.5561E-Q6 721.250 1,211.806 O.OOE+OO 6.89E-03 1.16E-02 11.ססOO 6.496E+OO 
Pa-231 2.0359E-Q9 721.250 1,211.806 O.OOE+OO 1.47E-OO 2.47E-OO 
Pb-210 4.9728E-ll 721.250 1.211.806 O.OOE+OO 3.59E-Q8 6.03E-Q8 
Pm-147 4.8502E-02 721.250 1,211.806 O.OOE+OO 3.50E+Ol 5.88E+Ol 
Pu-238 1.8254E-Q2 721.250 1,211.806 O.OOE+OO 1.32E+Ol 2.21E+Ol 
Pu-239 4.2810E-Q4 721.250 1,211.806 O.OOE+OO 3.09E-Ql 5.19E-Ql 
PU-240 2,4368E-Q4 721.250 1,211.806 O.OOE+OO 1.76E-Ol 2.95E-Ol 
Pu-241 3.3415E-02 721.250 1,211.806 O.OOE+OO 2,41E+Ol 4.OSE+Ol 
Pu-242 3.6329E-Q7 721.250 1,211.806 O.OOE+OO 2.62E-04 4.40E-Q4 
Ra-226 2.2854E-l0 721.250 1,211.806 O.OOE+OO 1.65E-Q7 2.77E-Q7 
Ra-228 1.2426E-14 721.250 1,211.806 O.OOE+OO 8.96E-12 1.51E-ll 
Ru-lOO 6.3589E-Q6 721.250 1,211.806 O.OOE+OO 4.59E-03 7.71E-Q3 
Se-79 1.2933E-05 721.250 1,211.806 O.OOE+OO 9.33E-Q3 1.57E-Q2 
Sn-126 1.1574E-05 721250 1,211.606 O.OOE+OO 8.35E-03 I.40E-02 
S'-90 1.9248E+OO 721.250 1,211.806 O.OOE+OO 1.39E+03 2.33E+03 
Tc-99 4.2239E-Q4 721.250 1,211.806 O.OOE+OO 3.OSE-Ql 5.12E-Ql 
Th-229 5.0953E-12 721.250 1,211.806 O.OOE+OO 3.67E-09 6.17E-09 
Th-230 4.1885E-Q8 721.250 1,211.806 O.OOE+OO 3.o2E-OS 5.08E-05 
Th-232 1.9270E-14 721.250 1,211.806 O.OOE+OO 1.39E-ll 2.34E-ll 
T1-208 4.5024E-Q8 721.250 1,211.806 O.OOE+OO 3.32E-05 5.56E-OS 
U-232 1.2562E-Q7 721250 1,211.606 O.OOE+OO 9.07E-OS 1.52E-Q4 Thermal Power 
U-233 2.5825E-Q9 721.250 1,211.806 O.OOE+OO 1.86E-Q6 3.13E-OO Nominal Heat Bounding 
U-234 1.845OE-04 721.250 1,211.806 O.OOE+OO I.33E-Ql 2.24E-Ql Output HeatOulput 
U-235 -2.7235E-Q6 721.250 0.000 2.57E-Q3 6.07E-Q4 2.57E-03 (W_l (WallSl 
U-236 1.5493E-05 721.250 1,211.806 O.OOE+OO 1.12E-Q2 I.88E-Q2 1.72E+Ol 2.88E+Ol 
U-238 -4.2851 E-09 721.250 0.000 3.01E-OS 2.70E-Q5 3.01E·05 Total Total 
V-90 1.9254E+OO 721.250 1,211.806 O.OOE+OO 1.39E+03 2.33E+03 
Othe, RadiOnuciides 1.39E+03 2.34E+03 

'Ill.TeJlIPIlI~~~!'Yi llDd~ 
Template selection Summary 

R__: FromSFD Used Basis for Parameter Differences: 
lIGHTWATEA UGHTWATEA 

Fuel Cladding: ALUM ALUM 
BOL HM Cons1ltuan18: U-ALX U 

BOl enrichment Of.: 92.9999987 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nominal: 721.250 Norrinal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1.211.806 Bounding bumup cak:ulaled assuming au BOl heavy metal burned. 

Checks 

Estimated Bumupl 
Bumup Multiplier Givan BumuP Estimated EOL HMlGlven EOL HM 

Nomlnal:1 1.79 I 1.091 
Bounding: 3.01 , 

R&a.etor shutdown. core removal, storage, shiPPing or other date conflnnlng that llradiation ceased for fuel.
 

2Total bumup for all fuel associated with this 'WOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TeJI1lIIate Infonntllion Estimated 

Fuel Name: FRR MTR-C2 (SWllZERLAND) 1Fuel decay start date: 2010 Ca:lister usage: 
SNFID#: 657 estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 11 - MTR TYPE Template: AlR (Ught Water, Alum.• 60 to 100°'°, U) 0.46 
Heavy Metal Mass: BO[;'2.46k9 ; EO[;'1.00l<9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWdF,om Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 1,387.573 2,330.331 O.ooE+OO 9.20E-07 1.55E-06 Avg. MeV 
Am-241 2.0060E-Q3 1,387.573 2,330.331 O.ooE+OO 2.78E+OO 4.67E+OO 0.0150 2.460E+14 
Am-242m 4.2429E-Q7 1,387.573 2,330.331 O.ooE+OO 5.89E-Q4 9.89E-Q4 0.0250 5.115E+13 
Am-243 1.4899E-OO 1,387.573 2,330.331 O.ooE+OO 2.07E-03 3.47E-Q3 0.0375 4.462E+13 
C-14 5.7135E-09 1,387.573 2,330.331 O.OOE+OO 7.93E-OO 1.33E-Q5 0.0575 4.n9E+13 
CI-36 1.3124E-32 1,387.573 2,330.331 O.ooE+OO 1.82E-29 3.OOE-29 0.0850 2.888E+13 
Cm-243 1.6443E-Q7 1,387.573 2,330.331 O.ooE+OO 2.28E-Q4 3.83E-Q4 0.1250 1.954E+13 
Cm-244 2.933OE-Q5 1,387.573 2,330.331 O.ooE+OO 4.07E-02 6.83E-Q2 0.2250 2.492E+13 
Co-50 5.3186E-Q6 1,387.573 2,330.331 O.ooE+OO 7.38E-03 1.24E-Q2 0.3750 1.085E+13 
Cs-l34 3.1563E-Q3 1,387.573 2,330.331 0.00E"+60 4.38E+OO 7.36E+OO 0.5750 1.769E+14 
Cs-l35 3.4477E-Q6 1,387.573 2,330.331 O.OOE+OO 4.78E-Q3 8.03E-Q3 0.8500 2.991E+12 
Cs-137 2.0313E+OO 1,387.573 2,330.331 O.ooE+OO 2.82E+03 4.73E+03 1.2500 1.708E+12 
Eu-l54 2.4513E-02 1,387.573 2,330.331 O.ooE+OO 3.40E+Ol 5.71E+Ol 1.7500 7.841E+l0 
Eu-155 4.8175E-Q3 1,387.573 2,330.331 O.ooE+OO 6.68E+OO 1.12E+Ol 2.2500 6.878E+06 
Fe-55 1.2397E-Q4 1,387.573 2,330.331 O.OOE+OO 1.72E-Ol 2.89E-Ql 2.7500 3.887E+06 
H-3 4.5697E-Q3 1,387.573 2,330.331 O.ooE+OO 6.34E+OO 1.06E+Ol 3.5000 1.786E+04 
~129 7.5300E-Q7 1,387.573 2,330.331 O.OOE+OO 1.04E-03 1.75E-Q3 5.ססOO 1.oo9E+03 
Kr-85 1.0850E-Ql 1,387.573 2,330.331 O.OOE+OO 1.51E+02 2.53E+02 7.ססOO 1.115Et-02 
Np-237 9.5561E-Q6 1,387.573 2,330_331 O.ooE+OO 1.33E-Q2 2.23E-Q2 11.0000 1.249E+Ol 
Pa-231 2.0359E-Q9 1,387.573 2,330.331 O.ooE+OO 2.83E-Q6 , 4.74E-Q6
Pb-21 0 4.9728E-ll 1,387.573 2,330.331 O.OOE+OO 6.90E-08 1.16E-Q7
 
Pm-147 4.8502E-Q2 1,387.573 2,330.331 O.OOE+OO 6.73E+Ol 1.13E+02
 
Pu-238 1.8254E-Q2 1,387.573 2,330.331 O.OOE+OO 2.53E+Ol 4.25E+Ol
 
Pu-239 4.2810E-Q4 1,387.573 2,330.331 O.ooE+OO 5.94E-Ql 9.98E-Ql
 
Pu-240 2.4368E-04 1,387.573 2,330.331 O.ooE+OO 3.38E-Ql 5.68E-Ql
 
Pu-241 3.3415E-Q2 1,387.573 2,330.331 O_ooE+OO 4.64E+Ol 7.79E+Ol
 
Pu-242 3.6329E-07 1,387.573 2,330.331 O.ooE+OO 5.04E-04 8.47E-Q4
 
Ra-226 2.2854E-l0 1,387.573 2,330.331 O.OOE+OO 3.17E-Q7 5.33E-07
 
Ra-228 1.2426E-14 1,387.573 2,330.331 O.ooE+OO 1.72E-ll 2.90E-ll
 
Ru-lOO 6.3589E-Q6 1,387.573 2,330.331 1.48E-Q2
 

-
O.ooE+OO 8.82E-Q3 

Se-79 1.2933E-Q5 1,387.573 2,330.331 O.ooE+OO 1.79E-Q2 3.01E-Q2
 
Sn-126 1.1574E-OS 1,387.573 2,330.331 O.OOE+OO 1.61E-Q2 2.70E-Q2
 
Sr-90 1.9248E+OO 1,387.573 2,330.331 O.ooE+OO 2.67E+03 4.49E+03
 
Te-gg 4.2239E-Q4 1,387.573 2,330_331 O.ooE+OO 5.86E-Ql 9.94E-Ql
 
Th-229 5.0953E-12 1.387.573 2,330.331 O.ooE+OO 7.07E-Q9 1.19E-Q8
 
Th-23O 4.1885E-08 1,387.573 2,330.331 O.ooE+OO 5.81E-OS 9.76E-Q5
 
Th-232 1.9270E-14 1,387.573 2,330.331 O.OOE+OO 2.67E-ll 4.49E-ll
 
T1-208 4.5024E-08 1,387.573 2,330.331 O.OOE+OO 6.39E-Q5 1.07E-Q4
 
U-232 1.2582E-Q7 1,387.573 2,330.331 O.ooE+OO 1.75E-Q4 2.93E-Q4 Thermal Power
U-233 2.5825E-Q9 1,387.573 2,330.331 O.oOE+OO 3.58E-Q6 6.02E-Q6 Nominal Heat Bounding
U-234 1.8450E-Q4 1,387.573 2,330.331 O.ooE+OO 2.56E-Ol 4.3OE-Ql Output HeetOUlput 
U-235 -2.7235E-Q6 1,387.573 0.000 4.95E-Q3 1.17E-Q3 4.95E-Q3 (Watts) /Wattsl 
U-236 1.5493E-Q5 1,387.573 2,330.331 O.ooE+OO 2.15E-02 3.61E-Q2 3.31E+Ol S.56E+Ol
U-238 -4_2851 E-Q9 1,387.573 0.000 5.79E-OS 5.19E-Q5 5.79E-Q5 Total Total 
V-90 1.9254E+OO 1,387.573 2,330.331 O.OOE+OO 2.67E+03 4.49E+03 
Other Radianuelides 2.68E+03 4.51E+03 

In. TeJI1lIIate SeJedion Summary, ,.~~ 

TemDlate Selection Summary 
FromSFD Used Basis for Pammele, Differences: 

Reactor Moderator. UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: lJ-ALX U 

BOL Enrichment ~o: 93.ססOO1006 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
F,omSFD Estimated 

Nominal:1 I 1,387.573 Nominal bumup calculated from the heavy m9ta1 mass destroyed.
Boundlng:1 I 2.330.331 Bounding bumup calcutalad assuming all BOL heavy metal burned. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup
 Estimated EOl HMlGlven EOL HM
 

Nominel:
 1.79
 I 1.091 
Boundlng:1
 3.01
 ,

Reactor shutdown. core removal. storage, shipping or other date conflnnlng that irradiation ceassd for fuel. 

~otaJ bumup fOr all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
'I. Fueland TtIIlplale lnfonufJM Estimated 

Fuel Name: FRR MTR-C2 (TURKEY) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 527 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 9 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 100%, U) I 0,38 I 
_vy Metal Mass: BOl=n95k9 ; EOL=12,28k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Tamplate BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 

U.Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Ra<lionuclide Template Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) Inventories(Ci) inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 1,585.311
 3,170.621 O.ooE+OO 1.05E-06 2.10E-06 Avg.MeV 
Am-241 2.0060E-03 1.585.311
 3.170.621 O.ooE+OO 3.18E+OO 6.38E+OO 0.0150 3.347E+14 
Am-242m 4.2429E-07 1,585.311
 3,170.621 O.ooE+OO 6.73E-04 1.35E-03 0.0250 6.960E+13 
Am-243 1.4B99E-06 1,585.311
 3,170.621 O.ooE+OO 2.36E-03 4.72E-03 0.0375 6.071E+13 
C-14 5.7135E-09 1,585.311
 3,170.621 O.ooE+OO 9.06E-06 1.81E-Q5 0.0575 6.502E+13 
CI-36 1.3124E-32 1,585.311
 3,170.621 O.ooE+OO 2.OSE-29 4.16E-29 0.0850 3.929E+13 
Cm-243 1.6443E-Q7 1,585.311
 3,170.621 O.ooE+OO 2.61E-04 5.21E-04 0.1250 2.659E+13 
Cm-244 2.9330E-05 1,585.311
 3,170.621 O.ooE+OO 4.65E-Q2 9.30E-02 0.2250 3.390E+13 
Co-6O 5.3186E-06 1,585.311
 3,170.621 O.OOE+OO 8.43E-03 1.69E-02 0.3750 1.476E+13 
Cs-l34 3.1563E-03 1,585.311
 3,170.621 O.ooE+OO 5.ooE+OO l.ooE+Ol 0.5750 2.407E+14 
Cs-l35 3.44nE-06 1,585.311
 3,170.621 O.ooE+OO 5.47E-03 1.09E-Q2 0.8500 4.070E+12 
Cs-137 2.0313E+OO 1,585.311
 3,170.621 O.ooE+OO 3.22E+03 6.44E+03 1.2500 2.324E+12 
EU-l54 2.4513E-Q2 1,585.311
 3,170.621 O.ooE+OO 3.89E+Ol 7.nE+Ol 1.7500 1.067E+l1 
EU-155 4.8175E-03 1,585.311
 3,170.621 O.ooE+OO 7.64E+OO 1.53E+Ol 2.2500 9.359E+06 
Fe-55 1.2397E-04 1,585.311
 3,170.621 O.ooE+OO 1.97E-Ol 3.93E-Ql 2.7500 5.289E+06 
H-3 4.5697E-03 1,585.311
 3,170.621 O.ooE+OO 7.24E+OO 1.45E+Ol 3.5000 2.432E+04 
1-129 7.53OOE-07 1,585.311
 3,170.621 O.ooE+OO 1.19E-03 2.39E-03 5.0000 1.382E+03 
Kr-85 l.0850E-Ol 1,585.311
 3,170.621 O.ooE+OO 1.72E+02 3.44E+02 7.0000 1.526E+02 
Np-237 9.5561E-06 1,585.311
 3,170.621 O.ooE+OO 1.51E-02 3.03E-Q2 11.0000 1.711E+Ol 
Pa-231 2.0359E-09 1,585.311
 3,170.621 O.ooE+OO 3.23E-06 6.46E-06 
Pb-21 0 4.9728E-ll 1,585.311
 3,170.621 O.ooE+OO 7.88E-OS 1.58E-Q7 
Pm-147 4.8502E-02 1,585.311
 3,170.621 O.ooE+OO 7.69E+Ol 1.54E+02 
PU-238 1.8254E-Q2 1,585.311
 3,170.621 O.ooE+OO 2.89E+Ol 5.79E+Ol 
Pu-239 4.2810E-04 1,585.311
 3,170.621 O.ooE+OO 6.79E-01 1.36E+OO 
PU-240 2.436BE-04 1,585.311
 3,170.621 O.ooE+OO 3.86E-Ql 7.73E-Ol 
Pu-241 3.3415E-02 1,585.311
 3,170.621 O.ooE+OO 5.30E+Ol 1.06E+02 
Pu-242 3.6329E-Q7 1,585.311
 3,170.621 O.ooE+OO 5.76E-04 1.15E-03 
Ra-226 2.2854E-l0 1,585.311
 3,170.621 O.ooE+OO 3.62E-07 7.25E-Q7 
Ra-228 1.2426E-14 1,585.311
 3,170.621 O.ooE+OO 1.97E-ll 3.94E-ll 
Ru-l06 6.3589E-06 1,585.311
 3,170.621 O.ooE+OO 1.01E-02 2.02E-Q2 
8e-79 1.2933E-Q5 1,585.311
 3,170.621 O.ooE+OO 2.05E-02 4.10E-Q2 
8n-126 1.1574E-Q5 1,585.311
 3,170.621 O.ooE+OO 1.83E-Q2 3.67E-Q2 
8r-90 1.924BE+OO 1,585.311
 3,170.621 O.ooE+OO 3.05E+03 6.10E+03 
Te-99 4.2239E-04 1,585.311 3,170.621 O.ooE+OO 6.70E-Ol 1.34E+OO 
Th-229 5.0953E-12 1,585.311 3,170.621 O.ooE+OO 8.OSE-09 1.62E-08 
Th-230 4.1885E-08 1,585.311 3,170.621 O.ooE+OO 6.64E-Q5 1.33E-04 
Th-232 1.9270E-14 1,585.311 3,170.621 O.ooE+OO 3.05E-ll 6.11E-ll 
TI-2OS 4.6024E-08 1,585.311 3,170.621 O.ooE+OO 7.30E-Q5 1.4BE-04 
U-232 1.2582E-Q7 1,585.311 3,170.621 O.ooE+OO 1.99E-04 3.99E-04 Thermal Power 
U-233 2.5625E-09 1,585.311 3,170.621 O.ooE+OO 4.09E-06 8.19E-06 Nominal Heat Bounding 
U-234 . l.8450E-04 1,585.311 3,170.621 O.ooE+OO 2.92E-Ol 5.85E-Ql Oulput Heat Output 
U-235 -2.7235E-06 1,585.311 0.000 6.03E-03 1.71E-Q3 6.03E-Q3 /Watts) /Wattsi 
U-236 1.5493E-Q5 1,585.311 3,170.621 O.ooE+OO 2.46E-02 4.91E-Q2 3.78E+Ol 7.56E+Ol 
U-238 -4.2851 E-Q9 1,585.311 0.000 3.75E-03 3.74E-Q3 3.75E-03 Total Total 
Y-90 1.9254E+OO 1,585.311 3,170.621 O.ooE+OO 3.05E+03 6.10E+03 
Other RadionucJides 3.07E+03 6.13E+03 

UI. T'''Ie~ s.mm.,v,IJUI'IlU ; ...dCh_ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the loflowing reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enriduTlent. 
BOl HM Constituents: U3S12 U 

SOL Enrichment %: 20.00000077 6Ofo 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 1.585.311 Nominal bumup cafcuIated from the heavy metal mass destroyed. 
Boundlng:1 I 3.170.621 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.36 I 1.011 
Bounding:1 0.72 ,

Reactor shutdovm, core removat, storage, shipping or other date conflmllng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated With this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lnfo.rmation Estimated 

Fuel Nam<>: FRR MTR-Q (PORTUGAL) 1Fuel decay start date:
 2010 Canister usage: 
SNF 10 I): 541 Estimates as of:
 2030 18"xl0' 

Fuel Units & Oeser: 3 - ASSEMBLY Template:
 ATR (Ught Water. Alum., 60 to 100%. U) 0.13 
Heavy Metal Masn: BOL=1-35kg ; EOL=1-35kg "Template Bumup(MWd):
 367.2
 
ROD Sto~ SlID: SRS Template BOl Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 20 years 
n. Estiatates m x" x" b y" Yb Gamma Sources 

Photon
 Total 
CIIMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy
 Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 25_570 127.848 O.OOE+OO 1.70E-OB 8.48E-08 Avg. MeV 
Am-241 2.0060E-D3 25.570 127.848 O.OoE+OO 5.13E-D2 2.56E-Dl 0.0150 1.3SOE+13 
Am-242m 4.2429E-D7 25.570 127.848 O.OOE+OO 1.OBE-05 5.42E-D5 0.0250 2.806E+12 
Am-243 1.48GGE-06 25.570 127.848 O.OOE+OO 3.81E-05 1.90E-Q4 0.0375 2.448E+12 
C-14 5.7135E-D9 25.570 127.848 O.OOE+OO 1.48E-D7 7.30E-D7 0.0575 2.622E+12 
CI-36 1.3124E-32 25.570 127.848 O.OOE+OO 3.36E-31 1.68E-30 0.0850 1.584E+12 
Cm-243 1.6443E-D7 25.570 127.848 O.OOE+OO 4.20E-OB 2.10E-05 0.1250 1.072E+12 
Cm-244 2.9330E-05 25.570 127.648 O.OOE+OO 7.50E-04 3.75E-D3 0.2250 1.367E+12 
Co-6O 5.3186E-06 25.570 127.848 O.OOE+OO 1.36E-04 6.80E-Q4 0.3750 5.950E+11 
Cs-l34 3.1563E-D3 25.570 127.648 O.OOE+OO 8.07E-02 4.04E-Dl 0.5750 9.707E+12 
Cs-l35 3.4477E-06 25.570 127.848 O.OOE+OO 8.82E-05 4.41E-Q4 0.8500 1.641E+11 
Cs-137 2.0313E+OO 25.570 127.848 O.OOE+OO 5.19E-Hll 2.80E-Hl2 1.2500 9.371E+I0 
Eu-l54 2.4513E-02 25.570 127.848 O.OOE+OO 6.27E-Dl 3.13E+OO 1.7500 4.302E+09 
Eu-155 4.8175E-D3 25.570 127.848 O.OOE+OO 1.23E-Dl 6.16E-Ol 2.2500 3.774E+05 
Fe-55 1.2397E-Q4 25.570 127.848 O.OOE+OO 3.17E-03 1.58E-D2 2_7500 2.133E+05 
H-3 4.5897E-D3 25.570 127.848 O.OOE+OO 1.17E-Dl 5.84E-Dl 3.5000 9.819E+02 
1-129 7.5300E-D7 25.570 127.848 O.OOE+OO 1.93E-05 9.63E-05 5.ססOO 5.621E+01 
Kr-85 1.0850E-Dl 25.570 127.848 O.OOE+OO 2.77E+OO 1.39E-Hll 7.ססOO 6.211E+OO 
Np-237 9.5561E-06 25.570 127.848 O.OOE+OO 2.44E-04 1.22E-D3 11.ססOO 6.963E-Ql 
Pa-231 2.0359E-D9 25.570 127.848 O.OOE+OO 5.21E-08 2.80E-D7 
Pb-21 0 4.9728E-ll 25.570 127.848 O.OOE+OO 1.27E-D9 6.36E-D9 
Pm-147 4.8502E-D2 25.570 127.848 O.OOE+OO 1.24E+OO 6.20E+OO 
Pu-238 1.8254E-D2 25.570 127.848 O.OOE+OO 4.67E-Dl 2.33E+OO 
Pu-239 4.2810E-04 25.570 127.848 O.OOE+OO 1.09E-D2 5.47E-D2 
Pu-240 2.4368E-Q4 25.570 127.848 O.OOE+OO 6.23E-D3 3.12E-D2 
Pu-241 3.3415E-D2 25.570 127.848 O.OOE+OO 8.54E-Dl 4.27E+OO 
Pu-242 3.6329E-D7 25.570 127.848 O.OOE+OO 9.29E-06 4.64E-05 
Ra-226 2.2854E-l0 25.570 127.848 O.OOE+OO 5.64E-09 2.92E-08 
Ra-228 1.2426E-14 25.570 127.848 O.OOE+OO 3.18E-13 1.59E-12 
Ru-1OB 6.3589E-06 25.570 127.848 O.OOE+OO 1.63E-Q4 8.13E-Q4 
Se-79 1.2933E-Q5 25.570 127.848 O.OOE+OO 3.31E-Q4 1.65E-03 
Sn-126 1.1574E-05 25.570 127.848 O.OOE+OO 2.96E-Q4 1.48E-D3 
Sr-90 l.9248E+OO 25.570 127.848 O.OOE+OO 4.92E-Hll 2.48E-Hl2 
Te-gg 4.2239E-Q4 25.570 127.848 O.OOE+OO 1.OBE-D2 5.40E-D2 
Th-229 5.0953E-12 25.570 127.848 O.OOE+OO 1.30E-l0 6.51E-l0 
Th-230 4.1885E-08 25.570 127.848 O.OOE+OO 1.07E-06 5.35E-06 
Th-232 1.9270E-14 25.570 127.848 O.OOE+OO 4.93E-13 2.48E-12 
11-208 4.6024E-oB 25.570 127.848 O.OOE+OO 1.18E-06 5.86E-06 
U-232 1.2582E-D7 25.570 127.848 O.OOE+OO 3.22E-06 1.61E-Q5 Thermal Power 
U-233 2.5825E-D9 25.570 127.848 O.OOE+OO 6.60E-oa 3.30E-D7 Nominal Heat Bounding 
U-234 1.8450E-Q4 25.570 127.848 O.OOE+OO 4.72E-03 2.36E-D2 Output Heat Output 
U-235 -2.7235E-06 25.570 0.000 5.63E-Q4 5.14E-Q4 5.63E-Q4 (Watts) (Watts) 
U-236 1.5493E-D5 25.570 127.848 O.OOE+OO 3.96E-Q4 1.98E-03 6.10E-41 3.05E+OO 
U-238 -4.2851 E-D9 25.570 0.000 3.63E-Q4 3.63E-Q4 3.63E-Q4 Total Total 
Y-90 1.9254E+OO 25.570 127.848 O.OOE+OO 4.92E-Hl1 2.48E-Hl2 
Other Radionuelides 4.95E-Hl1 2.47E-Hl2 

lll.Temolste 8eJedion S_n"'unwt>i~ _(;~ 
emplate Selection Summary 

FromSFD Used Basis for Paramater Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Temptate was used for the fotlowlng reasons: 

Fuel Claddir.g: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOl HM Cons1l1uenls: U-AU< U 

BOL Enrichment cr.: 20.0ססoo132 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
FromSFD , Estimated 

Nomlnal:1 I 25.570 Nominal bumup assumed to be 2% of BOL heavy metal mass, 
Bounding: 127.8481 51.139 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl
 
BumuD MultiDiler
 Given BumuD Estimated EOl HIWGiven EOl HM 

Nominal: 0.06 I 0.981 
Bounding: 0.30 0.40 ,

Reactor shutdown, cora removal. storage, shipping or other date confinnlng that Irradiation ceased fOr fuel.
 

~otal bumup for all fue! associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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I. FlHlllUld TeDlPIate ~Qn 
Fuel Name: FRR MTR-O (TURKEY) 

Fuel Radionuclide Inventory Worksheet 

'Fuel decay start date: 2010 
Estimated 
Canister usage: 

18"x10' 
0.08 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (boUnding) 

Avg.MeV 
0.0150 3.399E+13 
0.0250 7.068E+12 
0.0375 6.165E+12 
0.0575 6.603E+12 
0.0850 3.990E+12 
0.1250 2.7ooE+12 
0.2250 3.443E+12 
0.3750 1.499E+12 
0.5750 2.445E+13 
0.8500 4.133E+11 
1.2500 2.360E+l1 
1.7500 1.083E+l0 
2.2500 9.504E+05 
2.7500 5.371E+05 
3.5000 2.468E+03 
5.0000 1.395E+02 
7.0000 1.540E+01 
11.0000 1.726E+00 

Thermal Power 
Nominal Heat Bounding 

OutPut Heat Output 
/Watts\ /Wattsi 
3.84E+OO 7.68E+OO 

Total Total 

SNFID#: 642 Estimates as of: 2030 
Fuel Units & Oeser: 2 - MTR TyPE 
_vy Metal Ma..: BOl=.37k9 ; EOl=.20k9 
ROD Slor_ Site: SRS 

n. Estimates m 

CilMWdFrom 
Radianuelide Template 
Ae-227 6.6313E-10 
Am-241 2.0060E-03 
Am-242m 4.2429E-07 
Am-243 1.4899E-oo 
C-14 5.7135E-Q9 
CI-36 1.3124E-32 
Cm-243 1.6443E-07 
Cm-244 2.9330E-05 
Co-6O 5.3186E-oo 
Cs-l34 3.1563E-03 
Cs-135 3.4477E-Q6 
CS-137 2.0313E+OO 
Eu-154 2.4513E-02 
Eu-155 4.8175E-Q3 
Fe-SS 12397E-04 
H-3 4.S697E-03 
1-129 7.5300E-Q7 
Kr-8S 1.0850E-Ol 
Np-237 9.5561E-oo 
Pa-231 2.0359E-Q9 
Pb-210 4.9728E-ll 
Pm-147 4.8S02E-02 
Pu-238 1.8254E-Q2 
Pu-239 4.2810E-04 
Pu-240 2.4368E-04 
Pu-241 3.3415E-Q2 
Pu-242 3.6329E-Q7 
Ra-226 2.2854E-l0 
Ra-228 1.2426E-14 
Ru-1oo 6.3569E-Q6 
5e-79 1.2933E-Q5 
5n-126 1.1S74E-Q5 
5r-90 1.9248E+OO 
Te-99 4.2239E-Q4 
Th-229 S.0953E-12 
Th-230 4.1885E-oB 
Th-232 1.9270E-14 
TI-2OB 4.6024E-oB 
U-232 12582E-Q7 
U-233 2.582SE-09 
U-234 1.84S0E-Q4 
U-235 -2.7235E-Q6 
U-236 1.5493E-OS 
U-238 -4.2851 E-Q9 
Y-90 1.9254E+OO 
Other Radianuelides 

Jll.1mm1ate~~....;·~ 
Template Selection Summary 

FromSFD 

Template: 
"Template Bumup(MWd): 

Template BOL _vy Metal Mass (MT): 
Template Decay Time: 

x" x, b

Nominal Bounding Fuel Initial Activity 
Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) 

160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.OOE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 o.ooE+OO 
160.993 321.987 O.OOE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 321.987 O.ooE+OO 
160.993 0.000 7.35E-Q4 
160.993 321.987 O.ooE+OO 
160.993 0.000 8.60E-Q6 
160.993 321.987 O.ooE+OO 

AlR (Ught Water, Alum., 60 to 100%. U) 
367.2 

0.00116689 
20 years 

y" y,

Nominal Fuel Bounding Fuel 
Inventories(Ci) Inventories(Ci) 

1.07E-07 2.14E-07 
3.23E-Ql 6.46E-Ol 
6.63E-05 1.37E-04 
2.40E-04 4.80E-Q4 
9.20E-Q7 l.84E-oo 
2.11E-30 4.23E-30 
2.65E-OS 5.29E-OS 
4.72E-03 9.44E-03 
8.56E-04 1.71E-03 
5.08E-Ql 1.02E+OO 
5.55E-04 1.11E-03 
3.27E+02 6.54E+02 
3.95E+OO 7.89E+OO 
7.76E-Ol 1.5SE+OO 
2.ooE-02 3.99E-02 
7.36E-Ol 1.47E+OO 
1.21E-Q4 2.42E-04 
1.7SE+Ol 3.49E+Ol 
1.54E-03 3.OBE-Q3 
3.28E-07 6.S6E-07 
8.01E-Q9 1.60E-OB 
7.81E+OO 1.56E+Ol 
2.94E+OO S.86E+OO 
6.89E-02 l.38E-Ol 
3.92E-02 7.85E-Q2 
5.38E+OO 1.OBE+Ol 
S.85E-05 1.17E-04 
3.68E-OB 7.36E-Q8 
2.ooE-12 4.ooE-12 
1.02E-03 2.05E-03 
2.OBE-03 4.16E-Q3 
1.86E-{)3 3.73E-Q3 
3.10E+02 6.20E+02 
6.80E-Q2 1.36E-Q1 
8.20E-l0 1.64E-Q9 
6.74E-Q6 1.35E-Q5 
3.10E-12 6.20E-12 
7.41E-Q6 1.48E-QS 
2.03E-QS 4.05E-05 
4.16E-07 8.32E-Q7 
2.97E-Q2 S.94E-Q2 
2.96E-Q4 7.35E-04 
2.49E·03 4.99E-Q3 
7.91E-Q6 8.60E-Q6 
3.10E+02 6.20E+02 
3.11E+02 6.23E+02 

i"Jld~ 

Used Basis for Parameter Differences: 
Reactor-.otor: UGHTWATER 

Fuel Cladding: ALUM 
BOL HM Con8lltuenta: U-ALX 

SOL Enrichment %: 92.9999987 

Bumup Summary (MWdt 
FromSFD 

LIGHT WATER 

ALUM 
U 

6010100 

Basis for bumup used in estimate: 
Estimated 

Nominal: 
Bounding: 

Checks 

BumuD MultiDiler 
Nomlnal:1 1.40 

Bounding: 2.80 ,
Reactor shutdown, core removal, storage, shlpprng o

2Total bumup for all fuel associated with this workshee

160.993 Nominal bumup calculated from the heavy metal mass destroyed. 
321.987 Bounding bumup assumed to be twice nommal bumup. 

Estimated Bumupl 
Given Bumup EstImated EOL HMiGiven EOL HM 

I 1.051 

r other date confllmlng that irradiation ceased for fuel.
 

t must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeJQpIal1! lJlfonuation Estimated 

Fuel Noire: FRR MTR-S (CANADA) 1Fuel decay start date:
 2010 Canister usage: 
SNFID#: 513 Estimates as of:
 2030 18"x10' 

Fuel Units & Oeser: 35 - ASSEMBLY Template:
 ATR (Ught Water. Alum., 60 to 100%, U) 1.46 
Heavy Metal Mas.: BOl=50.75k9 ; EOl=45.68k9 "Template Bumup(MWd):
 367.2 
ROD Slorage SU.,: SRS Template BOlHeavy Metal Mass (MT):
 0.00116689
 

Template Decay Time"
 20 years
 

JL Estimates m x., x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 6.6313E-10 4,806.123 9,612.247 O.OOE+OO 3.19E-06 6.37E-06 Avg. MeV 
Am-241 2.0060E-Q3 4,806.123 9,612.247 O.OOE+OO 9.64E+OO 1.93E+01 0.0150 1.015E+15 
Am-242m 4.2429E-07 4,806.123 9,612.247 O.OOE+OO 2.04E-Q3 4.08E-03 0.0250 2.110E+14 
Am-243 1.4899E-06 4.806.123 9,612.247 O.OOE+OO 7.16E-03 1.43E-02 0.0375 1.840E+14 
C-14 5.7135E-Q9 4.806.123 9,612.247 O.OOE+OO 2.75E-05 5.49E-Q5 0.0575 1.971E+14 
CI-36 1.3124E-32 4,806.123 9,612.247 O.OOE+OO 6.31E-29 1.26E-28 0.0850 1.191E+14 
Cm-243 1.6443E-Q7 4,806.123 9.612.247 O.OOE+OO 7.90E-Q4 1.58E-03 0.1250 8.060E+13 
Cm-244 2.9330E-05 4.806.123 9.612.247 O.OOE+OO 1.41E-01 2.82E-Q1 0.2250 1.028E+14 
Co-50 5.3186E-06 4.806.123 9,612.247 O.OOE+OO 2.56E-02 5.11E-Q2 0.3750 4.474E+13 
Cs-l34 3.1563E-03 4,806.123 9,612.247 O.ooE+OO 1.52E+01 3.03E+01 0.5750 7.298E+14 
Cs-l35 3.4477E-06 4,806.123 9.612.247 O.ooE+OO 1.66E-Q2 3.31E-Q2 0.8500 1.234E+13 
Cs-137 2.0313E+OO 4.806.123 9.612.247 O.OOE+OO 9.76E+03 1.95E+04 1.2500 7.045E+12 
Eu-l54 2.4513E-02 4,806.123 9,612.247 O.ooE+OO 1.18E+02 2.36E+02 1.7500 3.234E+l1 
Eu-155 4.8175E-03 4,806.123 9,612.247 O.OOE+OO 2.32E+01 4.63E+01 2.2500 2.837E+07 
Fe-55 1.2397E-Q4 4,806.123 9,612.247 O.OOE+OO 5.96E-01 1.19E+OO 2.7500 1.603E+07 
H-3 4.5697E-Q3 4.806.123 9,612.247 O.OOE+OO 2.20E+01 4.39E+01 3.5000 7.375E+04 
1-129 7.5300E-Q7 4,806.123 9,612.247 O.OOE+OO 3.62E-Q3 7.24E-Q3 5.0000 4. 195E+03 
Kr-85 1.0850E-Q1 4,806.123 9,612.247 O.ooE+OO 5.21E+02 1.04E+03 7.0000 4.633E+02 
Np-237 9.5561E-06 4,806.123 9.612.247 O.ooE+OO 4.59E-02 9.19E-Q2 11.0000 5.193E+01 
Pa-231 2.0359E-Q9 4,808.123 9,612.247 O.OOE+OO 9.79E-06 1.96E-OS 
Pb-21 0 4.9728E-11 4,806.123 9.612.247 O.OOE+OO 2.39E-Q7 4.78E-Q7 
Pm-147 4.8502E-Q2 4,806.123 9,612.247 O.ooE+OO 2.33E+02 4.66E+02 
Pu-238 1.8254E-Q2 4,806.123 9,612.247 O.OOE+OO 8.77E+01 1.75E+02 
Pu-239 4.2810E-Q4 4,806.123 9,612.247 O.OOE+OO 2.08E+OO 4.12E+OO 
Pu-240 2.4368E-Q4 4,806.123 9,612.247 O.OOE+OO 1.17E+OO 2.34E+OO 
Pu-241 3.3415E-Q2 4,806.123 9,612.247 O.OOE+OO 1.61E+02 3.21E+02 
Pu-242 3.6329E,Q7 4.806.123 9,612.247 O.ooE+OO 1.75E-03 3.49E-Q3 
Ra-226 22854E-10 4,806.123 9,612.247 O.OOE+OO 1.10E-06 2.20E-06 
Ra-228 12426E-14 4,806.123 9,612.247 O.OOE+OO 5.97E-11 1.19E-10 
Ru-106 6.3589E-06 4.806.123 9,612.247 O.OOE+OO 3.06E-Q2 6.11E-02 
5e-79 1.2933E-05 4,806.123 9,612.247 O.OOE+OO 6.22E-Q2 1.24E-01 
5n-126 1.1574E-OS 4.806.123 9,612.247 O.ooE+OO 5.56E-02 1.11E-Q1 
5r-90 l.9248E+OO 4,806.123 9,612.247 O.OOE+OO 9.25E+03 l.65E+04 
Tc-99 4.2239E-Q4 4.806.123 9,612.247 O.OOE+OO 2.03E+OO 4.06E+OO 
Th-229 5.0953E-12 4.806.123 9,612.247 O.OOE+OO 2.45E-Q8 4.90E-Q8 
Th-230 4.1685E-Q8 4,806.123 9,612.247 O.OOE+OO 2.01E-Q4 4.03E-Q4 
Th-232 1.9270E-14 4,806.123 9.612.247 O.OOE+OO 9.26E-11 1.65E-1O 
T1-208 4.5024E-Q8 4,806.123 9,612.247 O.OOE+OO 2.21E-Q4 4.42E-Q4 
U-232 1.2582E-{)7 4.806.123 9.612.247 O.OOE+OO 6.05E-Q4 121E-03 Thermal Power 
U-233 2.5825E-Q9 4,806.123 9,612.247 O.ooE+OO 1.24E-OS 2.48E-OS Nominal Heal Bounding 
U-234 1.6450E-Q4 4,806.123 9,612.247 O.OOE+OO 8.87E-Q1 1.77E+OO Output Heat Output 
U-235 -2.7235E-06 4.806.123 0.000 2.19E-02 8.64E-03 2.19E-Q2 /Watts) /Wattsi 
U-236 1.5493E-OS 4,806.123 9,612.247 O.OOE+OO 7.45E-Q2 1.49E-Q1 1.1SE+02 2.29E+02 
U-238 -42651E-Q9 4.806.123 0.000 l.36E-02 1.36E-Q2 1.36E-Q2 Total Total 
Y-90 1.9254E+OO 4,806.123 9,612.247 O.OOE+OO 9.25E+03 l.65E+04 
Other Radionuclides 9.30E+03 l.66E+04 
IlL T!;!IJlJlIal1!Sdecllon·S-"Y.llunuJp$umnuq-y .1lII~ 
Template selection SummMY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator. UGHTWATER LlGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM 1'his fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonab!e 
SOL HM Cons1lluen1s: U3S12 U match. 

BOl Enrichment 0/0: 20 60 to 100 

BurnupSumma~(MWdr Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 4,806.123 Nominal bumup ciculated from the heavy metal mass destroyed. 
Bounding: 9,612.247 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD MultiPlier
 Given Bumup EsUmated EOl HMlGlven EOl HM 

Nominal: 0.30 I 1.011 
Boundlng:1 0.60 ,

Reactor shutdown, core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this wol1<sheet must be wvided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fltd.and TetIll,lIll",~n. Estimated 

Fuel Name: FRR MTR-S (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 720 Estimates 8S of: 2030 18"xl0' 

Fuel Units & Daocr: 21 - MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) O.BB 
Heavy Metal Maas: BOl=4.43kg : EOl=2.86kg "remplate Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
II.Estiml>t. m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuellde Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae·227 6.6313E-l0 1,481.612 2.963.224 O.ooE+OO 9.82E-07 1.96E-06 Avg_MeV 
Am-241 2.0060E-03 1,481.612 2,963.224 O.ooE+OO 2.97E+OO 5.94E+OO 0.0150 3.128E+14 
Am-242m 4.2429E-07 1,481.612 2,963224 O.ooE+OO 629E-D4 1.26E-03 0.0250 6.504E+13 
Am-243 1.4899E-06 1.481.612 2,963.224 O.ooE+OO 2.21E-03 4.41E-03 0.0375 5.674E+13 
C-14 5.7135E-09 '1.481.612 2.963.224 O.ooE+OO 8.47E-06 1.69E-OS 0.0575 6.076E+13 
CI-36 1.3124E-32 1,481.612 2.963.224 O.ooE+OO 1.94E-29 3.89E-29 0.0850 3.672E+13 
Cm-243 1.6443E-Q7 1,481.612 2,963.224 O.ooE+OO 2.44E-04 4.87E-D4 0.1250 2.485E+13 
Cm-244 2.9330E-05 1.481.612 2.963.224 O.ooE+OO 4.35E-02 8.69E-02 0.2250 3.168E+13 
CO-50 5.3186E-06 1,481.612 2,963.224 O.ooE+OO 7.BBE-Q3 1.58E-02 0.3750 1.379E+13 
Cs-l34 3.1563E-Q3 1,481.612 2,963.224 O.ooE+OO 4.68E+OO 9.35E+OO 0.5750 2.250E+14 
Cs-135 3.4477E-06 1.481.612 2,963.224 O.ooE+OO 5.11E-03 1.02E-Q2 0.8500 3.803E+12 
Cs-137 2.0313E+OO 1,481.612 2,963.224 O.ooE+OO 3.01E+03 6.02E+03 1.2500 2.172E+12 
Eu-l54 2.4513E-Q2 1,481.612 2.963.224 O.ooE+OO 3.63E+Ol 7.26E+Ol 1.7500 9.970E+10 
Eu-155 4.8175E-03 1,481.612 2,963.224 O.ooE+OO 7.14E+OO 1.43E+Ol 2.2500 8.747E+06 
Fe-55 1.2397E-04 1,481.612 2,963.224 O.ooE+OO 1.84E-01 3.67E-Ql 2.7500 4.943E+06 
H-3 4.5697E-03 1.481.612 2,963.224 O.ooE+OO 6.77E+OO 1.35E+Ol 3.5000 2.271E+04 
1-129 7.53OOE-Q7 1,481.612 2,963.224 O.ooE+OO 1.12E-Q3 2.23E-03 5.0000 1.284E+03 
Kr-85 1.0850E-Ql 1,481.612 2,963.224 O.ooE+OO 1.61E+02 3.22E+02 7.0000 1.417E+02 
Np-237 9.5561E-06 1,481.612 2,963.224 O.ooE+OO 1.42E-02 2.B3E-02 11.0000 1.589E+Ol 
Pa-231 2.0359E-09 1,481.612 2.963.224 O.ooE+OO 3.02E-Q6 6.03E-06 
Pb-21 0 4.9728E-ll 1,481.612 2,963.224 O.ooE+OO 7.37E-oB 1.47E-07 
Pm-147 4.8502E-Q2 1,481.612 2,963.224 O.ooE+OO 7.19E+01 1.44E+02 
Pu-238 1.8254E-Q2 1.481.612 2,963.224 O.ooE+OO 2.70E+Ol 5.41E+Ol 
Pu-239 4.2810E-04 1,481.612 2,963.224 O.ooE+OO 6.34E-Ql 1.27E+OO 
Pu-240 2.4368E-D4 1,481.612 2,963.224 O.ooE+OO 3.61E-Q1 7.22E-Ol 
Pu-241 3.3415E-Q2 1,481.612 2,963.224 O.ooE+OO 4.95E+01 9.90E+Ol 
Pu-242 3.6329E-07 1,481.612 2,963.224 O.ooE+OO 5.38E-04 1.08E-Q3 
Ra-226 2.2854E-1O 1,481.612 2,963.224 O.ooE+OO 3.39E-Q7 6.77E-Q7 
Ra-228 12426E-14 1,481.612 2,963224 O.ooE+OO 1.84E-ll 3.68E-ll 
Ru-l06 6.3589E-Q6 1.481.612 2,963.224 O.ooE+OO 9.42E-03 1.BBE-Q2 
Se-79 1.2933E-Q5 1,481.612 2,963.224 O.ooE+OO 1.92E-02 3.B3E-02 
Sn-126 1.1574E-Q5 1,481.612 2,963224 O.ooE+OO 1.71E-02 3.43E-02 
Sr-90 1.9248E+OO 1,481.612 2,963.224 O.ooE+OO 2.85E+03 5.70E+03 
Te-99 4.2239E-D4 1,481.612 2,963.224 O.ooE+OO 6.26E-Ol 1.25E+OO 
Th-229 5.0953E-12 1,481.612 2.963.224 O.ooE+OO 7.55E-09 1.51E-oB 
Th-230 4.1BB5E-oB 1,481.612 2,963.224 O.ooE+OO 6.21E-Q5 1.24E-04 
Th-232 1.9270E-14 1,481.612 2,963.224 O.ooE+OO 2.86E-11 5.71E-ll 
TI-208 4.5024E-oB 1,481.612 2,963.224 O.ooE+OO 6.82E-Q5 l.36E-D4 
U-232 1.2582E-07 1,481.612 2,963.224 O.ooE+OO 1.86E-04 3.73E-D4 Thennal Power 
U-233 2.5825E-Q9 1,481.612 2,963.224 O.ooE+OO 3.B3E-Q6 7.85E-Q6 Nominal Heat Bounding 
U-234 1.8450E-D4 1,481.612 2,963.224 O.ooE+OO 2.73E-Ql 5.47E-Ql Output HeatOutpul 
U-235 -2.7235E-Q6 1,481.612 0.000 8.90E-03 4.86E-03 8.90E-Q3 (Watts) (Watts) 
U-236 1.5493E-Q5 1,481.612 2,963.224 O.ooE+OO 2.30E-Q2 4.59E-Q2 3.53E+01 7_06E+01 
U-238 -4.2851 E-Q9 1,481.612 0.000 1.04E-D4 9.78E-Q5 1.04E-D4 Total Total 
V-90 1.9254E+OO 1,481.612 2,963.224 O_ooE+OO 2.85E+03 5.71E+03 
Other Radionuelides 2.87E+03 5.73E+03 ,
1D.'femPlale~~rY.~ •...dCl!ecb 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOl enrichment CY..: 92.99999478 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,481.612 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 2,963.224 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 
Nominal: 1.06 I 1.031 

Bounding: 2.13 
lReactor shutdown. core removal. storage, shipping or other date conflnnmg thai madlatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gat specific bumup values (MWdIMT).
 

I 
I 

I 
I 
I 
I
 
I 
I 

I 

I 



I 

I 
I 

I 
I
I 
I
I
I
I 
I
I
I

I 
I
 
I
 

I

I
 
I
 

Fuel Radionuclide Inventory Worl<sheet 
1. Fud. and Templalelnt&nlIldioo Estimated 

Fuel Na""" FRR MTR-S (GERMANY) lFue: decay start date: 2010 Canister usage: 
SNF ID #: 1068 Estimates as of: 2030 18".10' 

Fuel Units & Oeser: 28 - MTR TYPE Template: ATR (Ught Water, AJum.• 60 10100%, U) 1.17
 
Heavy Metal Mas" BOl=12.88kg ; EOl=9.17kg 'Template Bumup(MWd): 367.2
 
ROD Storage 511<>: SRS Template BOl Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 20 years 
n. Estimates m b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (bounding) 

.;.A:::e-:':2;;';27io- .~___c6"'.6"'3~1,;;3~E-_i:lo;O---___;32:.5"'1c;:3;::;.44~2 -=7;=;.0~2;;:6"'.884:;::;:----0"'.~00~iE;c+OO~--~2"".33E::::-.:;;06,.--~4__:.66"'E~-06~-+-"AV"'9~.~Me;;_v"--.-=c."'__o:_ 
"'A"'m'--2;;-4;,1'=:- 27."'0060~;;:E~-0"'3;_---__:30'.~51~3".44~2:_---;;7;,;,0;;:2~6.:884 O.ooE+OO 7.05E+OO 1.41 E_HJl 0.0150 7.417E+14 
.:,A"-m"---=24-;:2='m"-- .-=4":.2=c4,,2"'9'=E-c-0'"'7,-- ~3"',5'"'1,,3'-.44~2---_=7"',O=26"'.~884 O.ooE+OO 1.49E·03 2.98E_Q3 0.0250 1.542E+14 
-;A;:.m"'.~243=~------_'=1C;.48~99"'E::::-Q6~_---3;c,'E5,;;13"'."'44~2;_--_:7f'0",2;;6;:;.8842:' O.ooE+OO 5.23E_Q3 1.05E_Q2 0.0375 1.345E+14 
-;C:,,--::14:::- .__-75c::.7col35='?E::::.=09=_----3"','=5~130'.co44~2;_--_:7_!_,Ooc2~6.884 O.ooE+OO 2.01 E-05 4.01 E-05 0.0575 1.441E+14 
-;:C~I-:'36~;__------.----o1.:;.3~1';o24"'Eo--3"'2;_---.;;3z;:,5'"'13~."'44~2;_----:o7,S;0~26"'.884;;;:-· O.ooE+OO 4.61E-29 9.22E-29 0.0850 8.707E+13 
Cm-243 1.6443E_Q7 3,513.442 7,026.884 O.ooE+OO 5.78E-04 1.16E-Q3 0.1250 5.892E+13 

-;C"'m"--"'244'-'-- -=2~·9330~ocEo--Q5=----~3~,5"013==.744"'2:_--_=7.~0;:26==.884:. 0.ooE+OO~---...:1c::.0o=3o;E:-:-0Oc:1-=--...:2='.06~Eo_-Q~I:----lf--'0"'.22"::50='.'__---'7'".5=1C"3E",+..:13" 
Co-50 5.3186E_06 3.513.442 7,026.884------O:OO.;=E-'C+OO~---;;-1~.87E.02 3.74E_Q2 0.3750 3.270E+13 

-;C"S'-.I'"340:,-- ._-=3:c.l.;563~E::::-Q=3=_----3=','=5~13==·744~2;_--_:7_!_,Ooc2~6:::.884o=:c- O.ooE+OO 1.11E+Ol 2.22E_HJl 00 .. 58750050 5.33SE+14 
-;:Co:S'-::-1c;:3;:;5------.-;3"'."'44~77~E~-06~---_c3"'.5~I;.,3?'.44~2---..,:7;c,O~2;;:6::;.884;: O.ooE+OO 1.21 E-02 2.42E_Q2 9.019E+12 
Cs-137 2.0313E+OO 3.513.442 7,026.884 0.00;=E+OO~-=--7;,:.,;o14="E::::+O~3----::-1"'.43"'E;:o+04~c__+-..::1.;:2500:=---_=5.:::150=Ec.+1C"-2 
-;E~u'-.I~54=___------.-c2;':.4:25"'1~3~E.:;.0;;;2:_____-_.:;3::;.5~1.;;3;::;.44~2~__""7,S;0,,26~.:;;884~ O.ooE+OO 8.61E+Ol 1.72E_HJ2 1.7500 2.364E+11 
EU-155 4.8175E-Q3 3.513.442 7,026.884 .."~---'IC'.6~9;:::;E,,+O~I_---c3:;::.3"'9;-;E,,-HJ~I-_jr_-=2.'::2~5OO:=__---2:;:.:;:07;;,4",Ec.+0~7O.oo"E+OO
Fe-55 1.2397E-Q4 3.513.442 7,026.884 O.ooE+OO 4.36E_Ql 8.71E_Ql 2.7500 1.172E+07 

.H,O--3;;;;- ~__c4"'.~56;;;9"'7"'E-;-Q3~---__:30'.5~1;-;3Cc·44~2----o7;=:.0;;;2;;:6c;.884;;:7----;,0.C;;00"'E"'+OO~--_cl"'.6~1,E"'+O~I----;3_;.2"'IE;=-HJ~1-__jr_-:: :=----::S.C;;388:;;:;E-'..+04:=_3.-::5000
1-129 7.5300E·07 3.513.442 7,026.884 O.ooE+OO 2.65E-Q3 5.29E-Q3 5.0000 3.049E+03 
Kr-85 1.0650E_Ql 3,513.442 7,026.884 O.ooE+OO 3.8'-E+02 7.62E_HJ2 7.0000 3.367E+02 
Np-237 9.5561E-Q6 3.513.442 7.026.884 O.ooE+OO 3.36E_Q2 6.71E_Q2 11.0000 3.773E+01 
Pa-231 2.0359E-Q9 3.513.442 7,026.884 O.ooE+OO 7.15E_06 l.43E-Q5 
PI>-21 0 4.9728E-ll 3.513.442 7.026.884 O.ooE+OO 1.75E_Q7 3.49E_Q7 
Pm-147 4.8502E_Q2 3,513.442 7,026.884 O.ooE+OO 1.70E+02 3.41E_HJ2 
PU-238 1.8254E_Q2 3.513.442 7.026.884 O.ooE+OO 6.41E+Ol 1.28E_HJ2 
"'P"'U--;2~39=_------_c4;:-.2:;;8Oc:l"'0"'E-Q4~---__;30',5~1;_;3Cc.44~2---_o7;=:,O~26.884 O.ooE+OO 1.50E+OO 3.01E+OO 
PU-240 2.4368E-Q4 3.513.442 7,026.884 O.ooE+OO 8.56E_Ql 1.71E+OO 
Pu-241 3.3415E_Q2 3.513.442 7.026.884 O.ooE+OO 1.17E_HJ2 2.35E_HJ2 
Pu-242 3.6329E_Q7 3.513.442 7,026.884 O.ooE+OO 1.28E-Q3 2.55E-03 
Ra-226 2.2854E-l0 3,513.442 7,026.884 O.ooE+OO 8.03E~--,,-07-,---_:1~.6=I=E-06~---j1 
Ra-228 1.2426E-14 3.513.442 7.026.884 O.ooE+OO 4.37E-11 8.73E-l1 

-;R"'U'-:-1:-=06"'- 6__.7358=9'=E-c-06o=- ..c3==,,:o-51'"3"'.44~2---...:70',O=,2~6:::.8840': O.ooE+OO 2.23E·02 4.47E_Q2 
Se-79 1.2933E_Q5 3,513.442 7,026.884 O.ooE+OO 4.54E-02 9.09E-02 
Sn·l26 1.1574E-Q5 3.513.442 7.026.884 O.ooE+OO 4.07E-02 8.13E_Q2 
Sr-90 1.9248E+OO 3,513.442 7,026.884 0.ooE+OO~--__:6;-'.7o_;6"'E,,+03-;:::;;---;c1."'35"'Eo-+04~-_j1 
TC-99 4.2239E-Q4 3,513.442 7.026.884 O.ooE+OO 1.48E+OO 2.97E+OO 
Th-229 5.0953E-12 3,513.442 7.026.884 O.ooE+OO 1.79E-OS 3.58E-Q8 
Th-230 4.1885E-Q8 3,513.442 7,026.884 O.ooE+OO 1.47E-04 2.94E-04 
Th-232 1.9270E-14 3,513.442 7.026.884 O.ooE+OO 6.77E-ll 1.35E-l0 
TI-2OS 4.6024E-Q8 3,513.442 7.026.884 O.ooE+OO 1.62E-04 3.23E-04 
U-232 1.2582E_Q7 3,513.442 7,026.884 O.ooE+OO 4.42E-Q4 8.84E-Q4 Thermal Power 

-7U7-·':'233=- .....:=2::::.58,,2;:5ocE::::-Q9~_---3"','=5~13==.c044~2=_--_:7_!_.Ooc2~6:::.884o=:~-=--0='.=ooocE='+OO~- __-=9.:;.0:::7"'E:-:-06:=__ -:1.:::.8"'I=E-'-Q5::::__~INominal Heat Bounding
U-234 1.8450E-Q4 3,513.442 7.026.884 O.ooE+OO 6.48E_Q1 l.30E+OO Output Heat Output 
U-235 -2.7235E_06 3,513.442 0.000 1.25E-02 2.98E_Q3 1.25E_Q2 /Watts) /Wattsi 
U-236 1.5493E_Q5 3,513.442 7,026.884 O.ooE+OO 5.44E-02 1.09E_Ql 8.38E+01 1.68E+02 
U-238 -4.2851 E-Q9 3,513.442 0.000 2.38E-Q3 2.36E-03 2.38E-Q3 Total Total 
Y-90 1.9254E+OO 3,513.442 7,026.884 O.ooE+OO 6.76E+03 1.35E+04 
Other Radionuclides 6.80E+03 1.36E+04 

Template Selection Summary
r==;.;;",;===;.;;;.;==~Fro::::m:-:S::;F:;:D;--.,.---~Used;;::::::----1Basisfor Parameter Differences: 

Reactor Moderator: LIGHT WATER LIGHT WATER This Templata was used for tha following reasons: 
Fuel C1addin!!1:t--=-:'Al;-;U-;;M-:-"--+--=':A"'l:-;UM;-;-'-'-iTh~ luel matches ATR Template on all but one panlllleIer (enrichment) making ATR • reasonable
 

BOl HM Constituents: U-ALX U match.
 
BOl enrichment '0/0: 45.06986957 60 to 100
 

BumupSummary{MWdY Basis for bumup used in estimate: 
FromSFD Estimated

Nomlna:1 3,513.442 Nominal bumup calcu1a1ad from the heavy metal mass deslroyod. 
Bouncrmg:I--------I------:7'".02=6.c:8843Bounding bumup assumed to be t'Nice nominalbllmup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Givan Bumup EsUmated EOl HMlGiven EOl HM
 

NomIna::1 0.87
 1 1.021
 
Bounding:1 1.73
 ,

Reactor shutdown. core remoVal. storage, shippmg or other date confimung that Irradiation ceased for fust. 

'Total bumup for all fuel essociated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWG'MT). 
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Fuel Radionuclide Inventory Worksheet 
I- Fuel awl Templatehlf~ Estimated 

Fuel Name: FRR MTR-S (GERMANY) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 519 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 97 . ASSEMBLY Template: TRIGA-AI (LW/U·Zrx, Alum., 10 to 20%, U) 4.04 
Heavy Metal Mass: BOu,,155.20kg : EOu,,131.80kg 'Template Bumup(MWd): 6.65 
ROD SIOTage SiIe: SRS Template BOL Heavy Melal Mass (MT): 0.00018 

Template Decay Time' 20 yea.. 

D. Estimates m x" x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.4556E-09 22,332.297 44,664.593 O.ODE-+OO 5.48E-05 1.10E-04 Avg.MaV 
Am-241 3.8752E-Q3 22,332.297 44,664.593 O.ODE-+OO 8.65E+01 1.73E+02 0.0150 4.584E+15 
Am-242m 1.8617E-06 22,332.297 44,664.593 O.ODE-+OO 4.16E-02 8.32E-02 0.0250 9.46SE+14 
Am-243 2.3293E-07 22,332.297 44,664.593 O.ODE-+OO 5.20E-03 1.04E-02 0.0375 9.907E+14 
C-14 4.3233E-05 22,332.297 44,664.593 O.ODE-+OO 9.65E-01 1.93E-+OO 0.0575 9.157E+14 
CI-36 4.3023E-08 22,332.297 44,664.593 O.ODE-+OO 9.61E-04 1.92E-Q3 0.0850 5.575E+14 
Cm-243 1.9053E-Q7 22,332.297 44,664.593 O.ODE-+OO 4.25E-Q3 8.51E-03 0.1250 6.258E+14 
Cm-244 1.7744E-06 22,332.297 44,664.593 O.ODE-+OO 3.96E-02 7.93E-02 0.2250 5.052E+14 
Co-60 4.3188E-03 22,332.297 44,664.593 O.ODE-+OO 9.64E+Ol 1.93E+02 0.3750 2.076E+14 
Cs-l34 6.7188E-04 22,332.297 44,664.593 O.ODE-+OO 1.50E+Ol 3.ODE+Ol 0.5750 3.307E+15 
Cs-l35 3.1549E-Q5 22,332.297 44,664.593 O.ODE-+OO 7.05E-01 1.41 E-+OO 0.8500 3.518E+14 
Cs-137 1.9489E-+OO 22,332.297 44,664.593 O.ODE-+OO 4.35E+04 8.70E+04 1.2500 3.791E+14 
Eu-154 4.0301E-Ol 22,332.297 44,664.593 O.ODE-+OO 9.ODE+03 l.80E+04 1.7500 1.136E+13 
EU-155 5.4000E-02 22,332.297 44,664.593 O.ODE-+OO 1.21E+03 2.41E+03 2.2500 1.8ooE+08 
Fe-55 1.5955E-04 22,332.297 44,664.593 O.ODE-+OO 3.56E+OO 7.13E+OO 2.7500 2.995E+07 
H-3 4.6571E-Q3 22,332.297 44,664.593 O.ODE-+OO 1.04E+02 2.08E+02 3.5000 2.052E+05 
1-129 7.3805E-Q7 22,332.297 44,664.593 O.ODE-+OO 1.65E-02 3.30E-02 5.0000 2.52OE+04 
Kr-85 9.5884E-Q2 22,332.297 44,664.593 O.ODE-+OO 2.14E+03 4.27E+03 7.0000 2.844E+03 
Np-237 1.4618E-Q6 22,332.297 44,664.593 O.ODE-+OO 3.26E-02 6.53E-Q2 11.0000 3.235E+02 
Pa-231 6.4782E-Q9 22,332.297 44,664.593 O.ODE-+OO 1.45E-04 2.89E-04 
Pb-21 0 6.3158E-14 22,332.297 44,664.593 O.ODE-+OO 1.41E-09 2.82E-Q9 
Pm-147 3.9564E-02 22,332.297 44,664.593 O.ODE-+OO 8.84E+02 l.77E+03 
Pu-238 1.2008E-Q3 22,332297 44,664.593 O.ODE-+OO 2.88E+01 5.36E+01 
Pu-239 5.6917E-Q3 22,332297 44,664.593 O.ODE-+OO 1.27E+02 2.54E+02 
Pu-240 2.2617E-Q3 22,332.297 44,664.593 O.ODE-+OO 5.05E+Ol 1.01E+02 
Pu-241 6.1113E-Q2 22,332.297 44,664.593 O.ODE-+OO 1.36E+03 2.73E+03 
Pu-242 3.0602E-Q7 22,332.297 44,664.593 O.ODE-+OO 6.83E-03 1.37E-02 
Ra-226 2.6707E-13 22,332.297 44,664.593 O.ODE-+OO 5.96E-09 1.19E-oB 
Ra-228 2.2556E-10 22,332.297 44,664.593 O.ODE-+OO 5.04E-Q6 1.01E-Q5 
RU-l06 3.1293E-Q6 22,332.297 44,664.593 O.ODE-+OO 6.99E-Q2 1.40E-01 
8e-79 1.2935E-Q5 22,332.297 44,664.593 O.ODE-+OO 2.89E-01 5.78E-01 
8n-126 1.2238E-05 22,332.297 44,664.593 O.ODE-+OO 2.73E-01 5.47E-Ol 
8r-90 1.8195E-+OO 22,332.297 44,664.593 O.ODE-+OO 4.06E+04 8.13E+04 
Te-99 4.4120E-04 22,332.297 44,664.593 O.ODE-+OO 9.85E+OO 1.97E+01 
Th-229 3.3308E-10 22,332.297 44,664.593 O.ODE-+OO 7.44E-Q6 1.49E-Q5 
Th-230 4.6526E-11 22,332.297 44,664.593 O.ODE-+OO 1.04E-Q6 2.08E-Q6 
Th-232 2.3744E-l0 22,332.297 44,664.593 O.ODE-+OO 5.30E-06 1.06E-Q5 
11-208 1.8195E-oB 22,332.297 44,664.593 O.ODE-+OO 4.06E-04 8.13E-04 
U-232 4.9098E-oB 22,332.297 44,664.593 O.ODE-+OO 1.10E-Q3 2.19E-Q3 Thennal Power 
U-233 1.3140E-Q7 22,332.297 44,664.593 O.ODE-+OO 2.93E-Q3 5.87E-Q3 Nominal Heal Bounding 
U-234 2.2571E-Q7 22,332.297 44,664.593 O.ODE-+OO 5.04E-03 1.01E-02 Output Heat Output 
U-235 -2.6159E-Q6 22,332.297 0.000 6.71E-Q2 8.86E-03 6.71E-Q2 (Watts) (Wattsi 
U-236 1.2719E-Q5 22,332.297 44,664.593 O.ODE-+OO 2.84E-Q1 5.88E-Q1 5.80E+02 1.16E+03 
U-238 -3.8857E-oB 22,332.297 0.000 4.17E-02 4.09E-Q2 4.17E-Q2 Total Total 
Y-90 1.8211 E-+OO 22,332.297 44,664.593 O.ODE-+OO 4.07E+04 8.13E+04 
Olher Radionuelides 4.88E+04 9.35E+04 

[m. Tf/I1IPIlIte~.'~ry.Il!1l'lUl aml()~ 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor ModaraIor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U3S12 U 

BOL Enrichment OJo: 19.99999963 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimatad 

Nominal,l 22.332.29 Norrinal bumup calaJlaled from the heavy metal mass destroyed. 
Boundlng:1 I 44,664.593 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Eatimatad Bumupl
 
Bumup Multiplier
 Given Bumup Eslimatad EOL HMlGlven EOL HM 

Nominal: 3.89 I 1.001 
Boundlng:1 7.79 ,

Reactor shutdown, core removal, storage, shlppmg or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be dvided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T"te !Jlformation Estimated
 

Fuel NllJllE>: FRR MTR-S (GERMANY) 'Fuel deeay start date: 2010 Canister usage:
 
SNF 10 II: 588 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 2 . MTR TYPE Template: AlR (Ught Water. Alum., 60 10 lOMo, U) 0.08 
Heavy Metal Mas<: BOl.=.40kg ; EOl.=.27kg 'Template Bumup(MWd): 367.2 
ROD Storage SItE>: SRS Template BOl Heavy Melal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. EstlmIItes m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.8313E-l0 124.060 248.119 O.OOE+OO 8.23E-08
 1.65E-07 Avg. MeV 
Am-241 2.0080E-03 124.060 248.119 O.OOE+OO 2.49E-ol
 4.98E-ol 0.0150 2.619E+13 
Am-242m 4.2429E-07 124.060 248.119 O.OOE+OO 5.26E-OS
 l.05E-04 0.0250 5.446E+12 
Am·243 1.4899E-06 124.060 248.119 O.OOE+OO 1.65E-04
 3.70E-04 0.0375 4.751E+12 
C-14 5.7135E-09 124.060 248.119 O.OOE+OO 7.09E-07
 1.42E-06 0.0575 5.088E+12 
CI-36 1.3124E-32 124.060 248.119 O.OOE+OO l.83E-30
 3.26E-30 0.0850 3.075E+12 
Cm-243 1.6443E-07 124.060 248.119 O.OOE+OO 2.04E-05
 4.08E-05 0.1250 2.080E+12 
Cm-244 2.9330E-oS 124.060 248.119 . O.OOE+OO 3.64E-03
 7.28E-03 0.2250 2.653E+12
Co-6O 5.3186E-06 124.060 248.119 O.OOE+OO 6.60E-04
 1.32E-03 0.3750 1.155E+12 
CS-l34 3.1583E-03 124.060 248.119 O.OOE+OO 3.92E-ol
 7.83E-ol 0.5750 1.884E+13 
CS-l35 3.4477E-06 124.060 248.119 O.OOE+OO 4.28E-04
 8.55E-04 0.8500 3.185E+l1 
CS-137 2.0313E+OO 124.060 248.119 O.OOE+OO 2.52E+02
 5.04E+02 1.2500 1.819E+l1 
EU-l54 2,4513E-02 124.060 248.119 O.OOE+OO 3.04E+OO
 6.08E+OO 1.7500 8.348E+09 
EU-155 4.8175E-Q3 124.060 248.119 O.OOE+OO S.98E-Ol
 1.20E+OO 2.2500 7.324E+OS 
Fe-55 1.2397E-04 124.060 248.119 O.OOE+OO 1.54E-02
 3.08E-02 2.7500 4.139E+05 
H-3 4.5697E-03 124.060 248.119 O.OOE+OO 5.67E-Ol
 1.13E+OO 3.5000 1.902E+03 
'-129 7.5300E-07 124.060 248.119 O.OOE+OO 9.34E-OS
 1.87E-04 5.0000 1.075E+02 
Kr-85 1.0850E-ol 124.060 248.119 O.OOE+OO l.35E+Ol
 2.69E+Ol 7.0000 1.187E+Ol 
Np-237 9.5561 E-06 124.060 248.119 O.OOE+OO 1.19E-Q3
 2.37E-03 11.0000 1.330E+OO 
Pa-231 2.0359E-09 124.060 248.119 O.OOE+OO 2.53E-07
 5.05E-07 
Pb-21 0 4.9728E-ll 124.060 248.119 O.OOE+OO 6.17E-09
 1.23E-06 
Pm-147 4.8502E-02 124.060 248.119 O.OOE+OO 6.02E+OO
 1.20E+Ol 
PU-236 1.8254E-02 124.060 248.119 O.OOE+OO 2.26E+OO
 4.53E+OO 
PU-239 4.2810E-04 124.060 248.119 O.OOE+OO 5.31E-02
 1.06E-Ol 
PU-240 2.4368E-04 124.060 248.119 O.OOE+OO 3.02E-02
 6.05E-02 
Pu·241 3.3415E-02 124.060 248.119 O.OOE+OO 4.15E+OO
 8.29E+OO 
Pu-242 3.8329E-07 124.060 248.119 O.OOE+OO 4.51E-OS
 9.01E-OS 
Ra-226 2.2854E-l0 124.060 248.119 O.OOE+OO 2.84E-06
 5.67E-06 
Ra-228 1.2426E-14 124.060 248.119 O.OOE+OO 1.54E-12
 3.08E-12 
RU-l06 6.3569E-06 124.060 248.119 O.OOE+OO 7.89E-04
 l.56E-03 
S...79 1.2933E-OS 124.060 248.119 O.OOE+OO f.60E-03
 3.21E-03 
SI1-126 1.1574E.Q5 124.060 248.119 O.ooE+OO 1.44E-03
 2.87E-03 
Sr-90 1.9248E+OO 124.060 248.119 O.OOE+OO 2.39E+02
 4.78E+02 
Tc-99 4.2239E-04 124.060 248.119 O.OOE+OO 5.24E-02
 l.05E-ol 
Th-229 5.0953E-12 124.060 248.119 O.OOE+OO 6.32E-l0
 1.26E-09 
Th-230 4.1885E-08 124.060 248.119 O.OOE+OO 5.20E-06
 l.04E-OS 
Th-232 1.9270E-14 124.060 248.119 O.OOE+OO 2.39E·12
 4.78E-12 
n-208 4.6024E-08 124.060 248.119 O.OOE+OO 5.71E-06
 1.14E-OS 
U-232 1.2582E-07 124.060 248.119 O.OOE+OO 1.56E.Q5
 3.12E.Q5 Thermal Power 
U·233 2.5825E-09 124.060 248.119 O.OOE+OO 3.20E-07
 6.41E-07 Nominal Heat Bounding 
U-234 1.8450E-04 124.060 248.119 O.OOE+OO 2.29E-02
 4.58E-02 Output Heat Output 
U-235 -2.7235E-06 124.060 0.000 7.87E.(j4 4.49E-04
 7.87E-04 (Watts} /Watts} 
U-236 1.5493E-OS 124.060 248.119 O.OOE+OO l.92E-Q3
 3.84E-03 2.96E+OO S,.lE+OO 
U-236 -4.2851 E-09 124.060 0.000 1.36E-OS 1.31 E.Q5
 1.36E.Q5 Total Total 
Y-90 1.9254E+OO 124.060 248.119 O.OOE+OO 2.39E+02
 4.78E+02 
Other Radionuclides 2.40E+02 4.80E+02 
In. Temolate SeJedionmn-..... 8umur> ~,~ Clleeb 
Template Selection Summary 

FromSFO Uaed Basis for Pammeter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Cons1lluen..: lJ-ALX U 

SOL Enrichment %: 90.00000989 60 to 100 

Bumup SUmmary (MWd) Basis for bumup used in estimate:
 
From SFD I Estimated
 

Nomlna::1 I 124.060 Nominal bumup caIoJlated from the heavy metal mass destroyed.
 
Bounding: 248.119 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Estimated EOl HMlGiven EOl HM 
Nomina:: 0.97 I 1.031 

Bounding: 1.95 ,
Reactor shutdown, core removal, storage, shipping or other date conflmllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel essodated with this \\'Orksheet must be cfivided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
oJ, FuelandT~ lnforma(ioa Estimated 

Fuel ""me: FRR MTR-S (GERMANY) 1 Fuel decay start date:
 2010 Canister usage: 
SNF ID #: 1067 Estimates as of:
 2030 18"xl0' 

Fuel Units & Descr: 7 - ASSEMBLY Template:
 ATR (Ught Water. Alum., 60 to 10m-C.. U) 0.29 
Heavy Metal Mass: BO~14.70k9 : EO~12.94k9 'Template Bumup(MWd):
 367.2 
ROO 5to,_ Site: SRS Template BOl Heavy Metal Mas. (MT):
 0.00116689
 

Template Decay Time'
 20 years
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-10 1.670.542 3,341.084 O.OOE+OO 1.11E-06 2.22E-06 Avg.MeV 
Am-241 2.0060E-03 1,670.542 3.341,084 O,OOE+OO 3,35E+OO 6.70E+OO 0.0150 3.527E+14 
Am-242m 4.2429E-Q7 1,670.542 3.341,084 O.OOE+OO 7.09E-04 1.42E-Q3 0.0250 7.334E+13 
Am-243 1.4899E-D6 1.670,542 3.341.084 O.OOE+OO 2.49E-03 4.98E-03 0.0375 6.397E+13 
C-14 5,7135E-Q9 1,670.542 3,341.084 O.OOE+OO 9,54E-D6 1.91E-05 0.0575 6.851E+13 
CI-36 1.3124E-32 1,670.542 3,341.084 O.OOE+OO 2.19E-29 4.36E-29 0.0850 4.140E+13 
Cm-243 1.6443E-07 1,670.542 3,341.084 O,OOE+OO 2.75E-04 5.49E-D4 0.1250 2.802E+13 
Cm-244 2.9330E-05 1,670.542 3.341.084 O.OOE+OO 4.90E-02 9.80E-Q2 0.2250 3.572E+13 
Co-50 5.3186E-06 1,670.542 3,341.084 O.OOE+OO 8.88E-Q3 1.78E-02 0.3750 1.555E+13 
Cs-134 3.1563E-Q3 1,670.542 3,341.084 O.OOE+OO 5.27E+OO 1.05E+01 0.5750 2.537E+14 
Cs-135 3.4477E-06 1,670.542 3,341.084 O.OOE+OO 5.76E-D3 1.15E-02 0.8500 4.288E+12 
Cs-137 2.0313E+OO 1,670.542 3.341.084 O.OOE+OO 3.39E+03 6.79E+03 1.2500 2.449E+12 
Eu-154 2.4513E-02 1,670.542 3,341.084 O.OOE+OO 4.09E+01 8.19E+01 1.7500 1.124E+11 
Eu-155 4.8175E-03 1,670.542 3,341.084 O.OOE+OO 8.05E+OO 1.61E+01 2.2500 9.862E+06 
Fe-55 1.2397E-D4 1,670.542 3,341.084 O.OOE+OO 2.07E-Q1 4.14E-01 2.7500 5.573E+06 
H-3 4.5697E-03 1,670.542 3,341.084 O.OOE+OO 7.63E+OO 1.53E+01 3.5000 2.563E+04 
1-129 7.5300E-07 1,670.542 3,341.084 O.OOE+OO 1.26E-03 2.52E-Q3 5.0000 1.456E+03 
K,·85 1.0850E-01 1,670.542 3,341.084 O.OOE+OO 1.81E+02 3.62E+02 7.0000 1.608E+02 
Np-237 9.5561E-06 1,670.542 3,341.084 O.OOE+OO 1.5OE-Q2 3.19E-02 11.0000 1.803E+01 
Pa-231 2.0359E-Q9 1,670.542 3,341.084 O.OOE+OO 3.40E-D6 6.80E-06 
Pb-21 0 4.9728E-11 1,670.542 3,341.084 O.OOE+OO 8.31E-oB 1.86E-07 
Pm-147 4.8502E-Q2 1,670.542 3,341.084 O.OOE+OO 8.10E+01 1.62E+02 
Pu-236 1.8254E-02 1,670.542 3.341.084 O.OOE+OO 3.05E+01 6.10E+01 
Pu-239 4.2810E-04 1,670.542 3.341.084 O.OOE+OO 7.15E-01 1.43E+OO 
Pu-240 2.4368E-D4 1,670.542 3,341.084 O.OOE+OO 4.07E-Q1 8.14E-01 
Pu-241 3.3415E-Q2 1,670.542 3,341.084 O.OOE+OO 5.58E+01 1.12E+02 
Pu-242 3.6329E-Q7 1,670.542 3,341.084 O.OOE+OO 6.07E-04 1.21 E-Q3 
Ra-226 2.2854E-10 1,670.542 3,341.084 O.OOE+OO 3.82E-07 7.64E-Q7 
Ra-228 12426E-14 1,670.542 3,341.084 O.OOE+OO 2.08E-11 4.15E-11 
Ru-106 6.3589E-D6 1,670.542 3,341.084 O.OOE+OO 1.06E-02 2.12E-Q2 
S0-79 1.2933E-D5 1,670.542 3,341.084 O.OOE+OO 2.16E-Q2 4.32E-02 
Sn-126 1.1574E-D5 1,670.542 3,341,084 O.OOE+OO 1.93E-02 3.87E-02 
Sr-90 1.9248E+OO 1.670.542 3,341.084 O.OOE+OO 3.22E+03 6.43E+03 
Tc-99 4.2239E-Q4 1,670.542 3,341.084 O.OOE+OO 7.06E-01 1.41E+OO 
Th-229 5.0953E-12 1,670.542 3.341.084 O.OOE+OO 8.51E-D9 1.70E-oB 
Th-230 4.1885E-oB 1,670.542 3,341.084 O.OOE+OO 7.00E-05 1.40E-04 
Th-232 1.9270E-14 1.670.542 3,341.084 O.OOE+OO 3.22E-11 6.44E-11 
TI-208 4.5024E-oB 1.670.542 3,341.084 O.OOE+OO 7.69E-05 1.54E-D4 
U-232 1.2582E-Q7 1,670.542 3,341.084 O.OOE+OO 2.10E-04 4.20E-D4 The,mal Powe, 
U-233 2.5825E-Q9 1,670.542 3,341.084 O.OOE+OO 4.31E-D6 8.63E-D6 Nominal Heat Bounding 
U-234 1.8450E-D4 1,670.542 3.341.084 O.OOE+OO 3.08E-Q1 6.16E-01 Output Heat Output 
U-235 -2.7235E-D6 1,670.542 0.000 6.35E-03 1.80E-D3 6.35E-03 /Watts! /Watts) 
U-236 1.5493E-05 1,670.542 3,341.084 O.OOE+OO 2.59E-02 5.18E-02 3.98E+01 7.96E+01 
U-236 -4.2851 E-09 1,670.542 0.000 3.95E-D3 3.95E-D3 3.95E-D3 Total Total 
V-90 1.9254E+OO 1,670.542 3.341.084 O.OOE+OO 3.22E+03 6.43E+03 
Other Radionuclides 323E+03 6.46E+03 
.1lI. Teondale SeJedlon SQmman.,..........
 •ami (;/1edlll 
Template Selection Summary 

From SFD Used Basis fo, Paramete, Differences: 
Reactor Moderator: UGHTWATEA UGHTWATER This TemplaIe was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOl HM Constltuenlll: U3S12 U 

BOl enrichment %: 20.00000028 60 to 100 

Bumup Summary (MWd) Basis fo, bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:\ I 1,670.542 NoninaJ bumUjl calaJlaled from the heavy metal mass destroyed. 
Bounding: 3.341.084 Bounding oomup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupt
Bumul> MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.36 I 1.Q11 
Bounding: 0.72,

Reactor shutdown, core removal, stomge, shIpping or other date confinnmg that Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by BOl heavy metal mass to get specific bumup vaJues (MWd'MT). 
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Fuel Radionuclide inventory Worltsheet 
1. Fuel and Template (Jlfonuation Eslimaled 

Fuel Name: FRR MTR-S (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNF 10 I): 582 Estimates as of: 2030 18"x10' 

Fuel Unllll & Descr: 1 - MTR TYPE Template: ATR (Ught Water, Alum.. 60 to 100%, U) 0.04
 
Heavy Metal Ma..: BOl=.18k9 ; EOl=.13k9 'Template Bumup(MWd); 367.2
 
ROD Storage SIt<>: SRS Template BOl Heavy Metal Masa (MT): 0.00116689
 

Template Decay Time' 20 yealS 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-10 48.109 96.217 O.OOE+OO 3.19E-oB 6.38E-oB Avg.Me_V__~____ 
-Am-241 2.0060E-03 48.109 96.217 O.ooE+OO 9.65E-Q2 1.93E-Q1 0.0150 1.016E+13 
Am-242m 4.2429E-Q7 48.109 96.217 O.OOE+OO 2.04E-Q5 4.08E-Q5 0.0250 2.112E+12 
Am-243 1.4899E-Q6 48.109 96.217 O.ooE+OO 7.17E-Q5 1.43E-Q4 0.0375 1.842E+12 
C-14 5.7135E-Q9 48.109 96.217 O.OOE+OO 2.75E-07 5.50E-Q7 0.0575 1.973E+12 
CI-38 1.3124E-32 48.109 96.217 O.OOE+OO 6.31E-31 1.26E-30 0.0850 1. 192E+12 
Cm-243 1.6443E-Q7 48.109 96.217 O.OOE+OO 7.91E-06 1.58E-05 0.1250 8.068E+11 
Cm-244 2.9330E-Q5 48.109 96.217 O.OOE+OO 1.41E-03 2.82E-03 0.2250 1.029E+12 
Co-6O 5.3186E-Q6 48.109 96.217 O.OOE+OO 2.56E-04 5.12E-Q4 0.3750 4.478E+11 
Cs-134 3.1563E-03 48.109 96.217 O.OOE+OO 1.52E-Q1 3.04E-Q1 0.5750 7.305E+12 
Cs-135 3.4477E-Q6 48.109 96.217 O.OOE+OO 1.66E-04 3.32E-Q4 0.8500 1.235E+ll 
Cs-137 2.0313E+OO 48.109 96.217 O.ooE+OO 9.77E+01 1.95E+02 1.2500 7.052E+l0 
Eu-154 2.4513E-Q2 48.109 96.217 O.ooE+OO 1.18E+OO 2.38E+OO 1.7500 3.237E+09 
Eu-155 4.8175E-03 48.109 96.217 O.OOE+OO 2.32E-Q1 4.64E-Q1 2.2500 2.840E+05 
Fe-55 1.2397E-Q4 48.109 96.217 O.OOE+OO 5.96E-03 1.19E-Q2 2.7500 1.605E+OS 
H-3 4.5697E-Q3 48.109 96.217 O.OOE+OO 2.20E-01 4.40E-Q1 3.5000 7.376E+02 
1-129 7.5300E-Q7 48.109 96.217 O.OOE+OO 3.62E-05 7.25E-Q5 5.0000 4.169E+Ol 
Kr-85 1.0850E-Q1 48.109 96.217 O.OOE+OO 522E+OO 1.04E+01 7.0000 4.603E+OO 
Np-237 9.5561E-Q6 48.109 96.217 O.OOE+OO 4.60E-04 9.19E-Q4 11.0000 5.158E-ol 
Pa-231 2.0359E-Q9 48.109 96.217 O.ooE+OO 9.79E-08 1.96E-Q7 
Pb-21 0 4.9728E-11 48.109 96.217 O.OOE+OO 2.39E-Q9 4.78E-Q9 
Pm-147 4.8502E-Q2 48.109 96.217 O.OOE+OO 2.33E+OO 4.67E+OO 
-Pu-238 1.8254E-Q2 48.109 96.217 O.ooE+OO 8.78E-Q1 1.76E+OO 
Pu-239 4.2810E-Q4 48.109 96.217 O.OOE+OO 2.06E-Q2 4.12E-Q2 
Pu-240 2.4368E-Q4 48.109 96.217 O.ooE+OO 1.17E-02 2.34E-02 
Pu-241 3.3415E-Q2 48.109 96.217 O.ooE+OO 1.61E+OO 3.22E+OO 
Pu-242 3.6329E-07 48.109 96.217 O.OOE+OO 1.75E-05 3.50E-Q5 
Ra-226 2.2854E-10 48.109 96.217 O.OOE+OO 1.10E-oB 2.20E-oB 
Ra-228 1.2426E-14 48.109 96.217 O.ooE+OO 5.98E-13 1.20E-12 
Ru-106 6.3589E-Q6 48.109 96.217 O.ooE+OO 3.06E-04 6.12E-Q4 
5e-79 1.2933E-Q5 48.109 96.217 O.ooE+OO 6.22E-Q4 1.24E-Q3 
5n-126 1.1574E-Q5 48.109 96.217 O.ooE+OO 5.57E-Q4 1.11E-03 
5r-90 1.9248E+OO 48.109 96.217 O.OOE+OO 9.26E+01 1.85E+02 
Te-99 4.2239E-Q4 48.109 96.217 O.ooE+OO 2.03E-Q2 4.06E-Q2 
Th-229 5.0953E-12 48.109 96.217 O.OOE+OO 2.45E-10 4.90E-10 
Th-230 4.1885E-oB 48.109 96.217 O.ooE+OO 2.02E-Q6 4.03E-Q6 
Th-232 1.9270E-14 48.109 96.217 O.OOE+OO 9.27E-13 1.85E-12 
TI-208 4.6024E-oB 48.109 96.217 O.OOE+OO 2.21E-06 4.43E-Q6 
U-232 1.2582E-Q7 48.109 96.217 O.ooE+OO 6.05E-Q6 1.21E-Q5 Thermal Power 
U-233 2.5825E-09 48.109 96.217 O.OOE+OO 1.24E-07 2.48E-Q7 Nominal Heat Bounding 
U-234 1.8450E-Q4 48.109 96.217 O.OOE+OO 8.88E-03 1.78E-Q2 Output Heat Output 
U-235 -2.7235E-Q6 48.109 0.000 3.54E-Q4 2.23E-Q4 3.54E-Q4 /Wattsl /Wattsl 
U-238 1.5493E-Q5 48.109 96.217 O.OOE+OO 7.45E-Q4 1.49E-03 1.15E+OO 2.29E+OO 
U-238 -42851E-Q9 48.109 0.000 4.15E-06 3.94E-Q6 4.15E-Q6 Total Total 
Y-90 1.9254E+OO 48.109 96.217 O.OOE+OO 9.26E+Ol 1.85E+02 
Other Radionuelides 9.30E+Ol 1.86E+02 
In.Temolate Seledions.-rv, B ,andC;::1Kdcs 
Template selection Summarv 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment %: 92.99999263 60 to tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estlmated 

Nominal:1 I <IS.l09 Nominal bumup calculated Imm lhe heavy metal mass destroyed. 
Bounding:1 I 96.217 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM

Nomlm:l: 0.87 I 1.021 
Bounding: 1.73 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

'Total bumup for all fual assocIatad with this worksheet must be divided by BOl heavy melal mass 10 gat specific bumup valuas (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I.FuelIlDdT~e lllformaUon Estimated 

Fuel Name: FRR MTR-S (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 585 &timun8S~: ~O 18"xl0' 

Fuel Units & Oeser: 50 - MTR TYPE Template: TRIGA·AI (LWIU-Zrx, Alum., 10 to 2m'o. U) 2.08 
Heavy Metal Mass: BOl=9.68k9 : EOl=4.64k9 "emplate Bumup(MWd): 6.65 
ROO Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00018 

Template Decay Time' 20 years 
U. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.4556E-Q9 4,810.774 9,234.967 O.ooE+OO 1.18E-05 2.27E-05 Avg.MeV 
Am-241 3.8752E-Q3 4,810.774 9,234.967 O.ooE+OO 1.86E+Ol 3.58E+Ol 0.0150 9.4nE+14 
Am-242m 1.8617E-Q6 4,810.774 9,234.967 O.ooE+OO 8.96E-03 1.72E-02 0.0250 1.957E+14 
Am-243 2.3293E-07 4,810.774 9,234.967 O.ooE+OO 1.12E-03 2.15E-03 0.0375 2.048E+14 
C-14 4.3233E-Q5 4,810.774 9,234.967 O.ooE+OO 2.08E-Ol 3.99E-Ol 0.0575 1.893E+14 
CI-36 4.3023E-Q8 4,810.774 9,234.967 O.ooE+OO 2.07E-Q4 3.97E-Q4 0.0850 1.153E+14 
Cm-243 1.9053E-07 4,810.774 9,234.967 O.ooE+OO 9.17E-04 1.76E-Q3 0.1250 1.294E+14 
Cm-244 l.7744E-Q6 4,810.774 9,234.967 O.ooE+OO 8.54E-Q3 1.64E-02 0.2250 1.045E+14 
Co-50 4.3186E-03 4,810.774 9,234.967 O.ooE+OO 2.08E+Ol 3.99E+Ol 0.3750 4.292E+13 
Cs-l34 6.7188E-04 4,810.774 9,234.967 O.ooE+OO 3.23E+OO 6.20E+OO 0.5750 6.838E+14 
Cs-135 3.1549E-05 4,810.774 9,234.967 O.ooE+OO 1.52E-Ol 2.91E-Ol 0.8500 7.275E+13 
Cs-137 1.9489E+OO 4,810.774 9,234.967 O.ooE+OO 9.38E+03 1.80E+04 1.2500 7.838E+13 
Eu-l54 4.0301E-Ol 4,810.774 9,234.967 O.ooE+OO 1.94E+03 3.72E+03 1.7500 2.348E+12 
Eu-155 5.4000E-02 4,810.774 9,234.967 O.ooE+OO 2.5OE+02 4.99E+02 2.2500 3.722E+07 
Fe-55 1.5955E-04 4,810.774 9,234.967 O.ooE+OO 7.68E-Ol 1.47E+OO 2.7500 6. 193E+06 
H-3 4.6571E-Q3 4,810.774 9,234.967 O.ooE+OO 2.24E+Ol 4.30E+Ol 3.5000 4.238E+04 
1-129 7.3805E-07 4,810.774 9,234.967 O.ooE+OO 3.55E-03 6.82E-03 5.0000 5.190E+03 
Kr-85 9.5684E-Q2 4,810.774 9,234.967 O.ooE+OO 4.5OE+02 8.84E+02 7.0000 5.859E+02 
Np-237 1.4618E-Q6 4,810.774 9,234.967 O.ooE+OO 7.03E-03 1.35E-Q2 11.0000 6.663E+Ol 
Pa-231 6.4782E-Q9 4,810.774 9,234.967 O.ooE+OO 3.12E-Q5 5.98E-Q5 
Pb-210 6.3158E-14 4,810.774 9,234.967 O.ooE+OO 3.04E-l0 5.83E-l0 
Pm-147 3.9564E-02 4,810.774 9,234.967 O.ooE+OO 1.90E+02 3.65E+02 
Pu-238 1.2008E-03 4,810.774 9,234.967 O.ooE+OO 5.78E+OO 1.11E+Ol 
Pu-239 5.6917E-03 4,810.774 9,234.967 O.ooE+OO 2.74E+Ol 5.26E+Ol 
Pu-240 2.2617E-03 4,810.774 9,234.967 O.ooE+OO 1.09E+Ol 2.09E+Ol 
Pu-241 6.1113E-02 4,810.774 9,234.967 O.ooE+OO 2.94E+02 5.64E+02 
Pu-242 3.0602E-07 4,810.774 9,234.967 O.ooE+OO 1.47E-03 2.83E-03 
Ra-226 2.6707E-13 4,810.774 9,234.967 O.ooE+OO 1.28E-09 2.47E-09 
Ra-228 2.2556E-l0 4,810.774 9,234.967 O.ooE+OO 1.09E-06 2.08E-06 
Ru-l06 3.1293E-Q6 4,810.774 9,234.967 O.ooE+OO 1.51E-02 2.89E-02 
5e-79 1.2935E-Q5 4,810.774 9,234.967 O.ooE+OO 6.22E-02 1.19E-Ql 
5n-126 1.2238E-Q5 4,810.774 9,234.967 O.ooE+OO 5.89E-Q2 1.13E-Ql 
5r-90 1.8195E+OO 4,810.774 9,234.967 O.ooE+OO 8.75E+03 1.68E+04 
Tc-99 4.4120E-04 4,810.774 9,234.967 O.ooE+OO 2.12E+OO 4.07E+OO 
Th-229 3.3308E-l0 4,810.774 9,234.967 O.ooE+OO 1.5OE-Q6 3.08E-Q6 
Th-230 4.6526E-ll 4,810.774 9,234.967 O.ooE+OO 2.24E-Q7 4.30E-Q7 
Th-232 2.3744E-l0 4,810.774 9,234.967 O.ooE+OO 1.14E-Q6 2.19E-06 
11-208 1.8195E-Q8 4,810.774 9,234.967 O.ooE+OO 8.75E-Q5 1.68E-Q4 
U-232 4.9098E-Q8 4,810.774 9,234.967 O.ooE+OO 2.36E-Q4 4.53E·04 Thermal Power 
U-233 1.3140E-07 4,810.774 9,234.967 O.ooE+OO 6.32E-Q4 1.21E-Q3 Nominal Heat Bounding 
U-234 2.2571E-Q7 4,810.774 9,234.967 O.ooE+OO 1.09E-Q3 2.08E-03 Output Heat Output 
U-235 -2.6159E-Q6 4,810.774 0.000 1.94E-Q2 6.86E-Q3 1.94E-02 /Wattsl /Watts! 
U-236 1.2719E-Q5 4,810.774 9,234.967 O.ooE+OO 6.12E-Q2 1.17E-Ol l,25E+02 2.40E+02 
U-238 -3.8857E-Q8 4,810.774 0.000 2.28E-Q4 4.07E-05 2.28E-04 Total Total 
Y-90 1.8211E+OO 4,810.774 9,234.967 O.ooE+OO 8.76E+03 1.68E+04 
Other Radionuclides 1.01E+04 1.93E+04 
ro. "'l!lUIllllte~~ry,$_ aJllI Cheeks 
Template selection SummarY 

FromSFD Uaed Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIAC HYDRIDE This TelJ1)lale was used for the foilolNing reasons:
 

Fuel Cladding: ALUM ALUM
 This fuel matches on all parameters except enrichment.
 
BOL HM Constituents:
 U-ALX U 

BOL Enrichment o/e: 92.9999938 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 4,810.n4 Nominal bumup caJculated from the heavy metal mass destroyed. 
Bounding: 9.234.967 Bounding bumup calculated assuming all BOl heavy metal bumed. 

Checks 

Estimated Bumupl 
BumUD MuIllDlIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 13.46 1 1.021 
Bounding: 25.84 ,

Reactor shutdown, core removal, storage, shipping or other date confllmlng that Irradiation ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Te<QpIate lJlforDllltlon Estimated
 

Fuel Nam<>: FRR MTR-S (GERMANY) 'Fuel decay start date: 2010 Canister usage:
 
SNF 1011: 584 Estimates as of: 2030 18"xlO'
 

Fuel Units & Ileocr: 44 - MTR TYPE Template: AlR (Light Water. Alum., 60 10 100%, U) 1.83
 
Heavy Metsl Mass: BO~8.14k9 ; EO~5.94k9 'Template Bumup(MWd): 367.2
 
ROO Storage SII<>: SRS Template SOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time" 20 years
 
D. Estimates m Xo b Yo Gamma Sources 

Photon Total 
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
:.oA"'C-.=22"'7:,- -,o6"'.6"'3"'13'''E:_-"'1oo-----.;2s'o:o:75O'.-:-1o'''9o--__--;4,.,,1_:0500'.:;:.:218 O.OOE-+OO 1.38E-OB 2.75E-OB Avg. MeV 
-';A'=m:-:.-2;;:4;;1'=- -';2"'.0060~~E:--,,03~----'2"',~07~5"'.,;;10~9<--- _ __=4~,~15~0"".218 0.OO~E+O~0'--_~-"4c"_:.16E+OO 8.33E+OO 0.0150 4.381E+14 
-';A~m"---=24-:'2:::m"----------:4=.2~4o:2_:o9E~-_;:0""7-----=2S,O:o:7""5.c;1_:o09;;------4~,c;15;cO"c·o::2'8--O:-00E-+OO 8.aOE-04 61..76E-Q3_Q3 00 .. 00237505 9.110E+13 
Am-243 1.4899E-oB 2,075.109 4,150.218 O.OOE-+OO 3.09E-03 18E 7.946E+13 
-;C~-~14::o---------_o,5';;.7-:-135~Eo-:-Q"'9:__---;;'2,"'07"'5:-.1;-;0"'9,----_4~,-:-15;o;O~.2;;_:1,8 O.OOE-+OO 1.19E-OS 2.37E-05 0.0575 8.511E+13 
-;Cc='lm-.=~'=2"743=---------;1=.3"'1,,2""4E~--"3=2-----=2S,O:o:7""5.c;l_:o09;;------4~,-:-150'0='.o::218---O:00E-+oo 2.72E-29 5.45E-29 00 .. 08501250 5.143E+13 
~~~--- -"'1"'.6443~~E:--Q,,7;c---_---2"',~07~5:".,;;10~9<------=4~,1~5~0;::.2:;.;18 O.ooE+OO 3.41E-04 6.82E-04 3.480E+13 
-;C='m"--=:2o-44-'- ---=2"'.9:::330~E~-Q-"-=5-----=2S,O:o:7""5.c;l_:o09;;--- 4~,-:-15;c0='.;;'21:~8 O.ooE-+OO 6.09E_Q2 1.22E_Ql 0.2250 4.438E+13 
Co-6O 5.3186E-oB 2,075.109 4,150.218 O.ooE-+OO 1.10E_Q2 2.21E-02 0.3750 1.932E+13 

-;C"'S'-:-1;::34::o- --;;'3:..:.1"'563::=;:Eo-:-03~----;;'2,"'07"'5:-.1;-;0"'9,-----4~,-:-15;o;O~.2;;;18 O.ooE+OO 6.55E+OO 1.31 E+Ol 0.5750 3.151E+14 
Cs-l35 3.4477E-06 2,075.109 4,150.218 O.ooE+OO 7.15E-03 1.43E_Q2 0.8500 5.327E+12 
Cs-137 2.0313E-+OO 2,075.109 4,150.218 O.ooE+OO 4.22E+03 8.43E+03 1.2500 3.042E+12 
EU-l54 2.4513E_Q2 2,075.109 4,150.218 O.OOE+OO 5.09E+Ol 1.02E+02 1.7500 1.396E+l1 
~E"'u'-;-1:;5"'5'------ __-.:;4::;.8"'1"'75~E~-~0""3----,,2"',O~75~.~1;c09:c- 4?,~15~0"."'21;,8<---_,,0."'00~E~+OO:;;;c---_;1;';.00,:;:E=+07'-1----'2=-.00""'E='+O~1-+--=2"'.2:::5OO"'-----"'.==22C':S'=E"-+0~7 
7F.;-e-:?5.,.5 --:-1.'=2~39=7;;Eo-:-Q4=_----2"',"'07"'5:-.1:-.;0"'9,-----47,-:-15~0~.2;;_:1, 8 O.ooE-+OO 2.57E_Ql 5.14E·Ol 2.7500 6.923E+06 
~H,o-3~--------..c:;4.:;::5;c69~7"'Ec;-Q3~----2"',S007~5=-.1,,0;;:9,-----4?,~15;;;0;::.2:;.;1: ,,""8 O.OOE-+OO 9.48E+OO 1.90E+Ol 3.5000 3.181E+04 
1-129 7.5300E-07 2,075.109 4,150.218 0.00"E:c+OO;sc.__---;loc.5;:;6;;E:_-"'03;;-----;3C;.1,;3~E:..:-0,,3;;---JIi-~s.,,0000~ -,';c.7::;98,:~E+':;03~ 
Kr-85 1.0850E_Ql 2,075.109 4,150.218 ..:::000=0---~I.~98:cS:=E+.o.:02:-:,0.ooE.-+OO'-~---.:::2.::;:25:::E~+O'=2----=4.:::5=OE~+O'=2-+-;-;7

~N~P-C;2"3~7-__--__~9".5;;:5:;o6,,,1E~-oB~----"2,~0~75~.~10;C9:c-----=4?,~15~0,,.2"'1;,8'"' 0.0010-+00 1.98E-02 3.97E-02 11.ססOO 2.225E+Ol 
~P"'a-,o-2c::3_=_1------_-':-2.'=0=:35"'9;;:E:-.:-Q;::9'------2"',"'07"'5='.1:-.;0"'9- 4~,-:-15=0;~.218 O.ooE-+OO 4.22E·OB 8.45E-oB 
~Pc=b:-'-2;'1~0,--------~4."'9~72"'8~E:-;-1~1,-----2"',~07~5=-.1,,0;;:9 ,-- 4:;"i15"'0;::.2~1,8 O.ooE-+OO 1.03E_Q7 2.OBE_Q7 
~P:"m-'-;1"'4~7--------:'4.'=850~2;;:E:_:-Q"'2:__---2"',"'07"'5"'.1;-;0"'9,-----4~,~15;o;O~.2;;_:1,8 O.ooE+OO 1.01 E+02 2.01 E+02 
Pu-238 1.8254E_Q2 2,075.109 4,150.218 O.ooE+OO 3.79E+Ol 7.58E+Ol 
-;Pf:Uc;-2"'3~9------_~4.";28o;;l~0~Ec;-Q4S-----2"',S007~5=-.1,,0;;:9,---__4?',;;15~0;::.2~18 O.ooE+OO 8.86E~--,,0"-1 "-1.~787.E=+OO~_-l1 
Pu·240 2.4368E-04 2,075.109 4,150.218 0.ooE:=+OO-"-=__--.;5;-=;.06,Z'E""-0"'1,--__--;l;.o;.0=1"'EC'-+OO;;;;.-__U 
PU-241 3.3415E-02 2,075.109 4,150.218 O.ooE+OO 6.93E+Ol 1.39E+02 
Pu-242 3.6329E-Q7 2,075.109 4,150.218 O.ooE+OO 7.54E_Q4 1.51E_Q3 
Ra-226 2.2854E-l0 2,075.109 4,150.218 O.ooE+OO 4.74E-Q7 9.48E_Q7 
-;R"'ac:-22~8--------;;1."'24~2,,6~E";-1~4c-_--2"',so07~5=-.1,,09~---4?',;;15~0;::.2",18 O.ooE+OO 2.58E-11 5.16E-ll 
Ru-1OB 6.3589E-oB 2,075.109 4,150.218 O.ooE+OO 1.32E-Q2 2.64E_Q2 
8e-79 1.2933E-05 2,075.109 4,150.218 O.ooE+OO 2.68E_Q2 5.37E-02 
8n-126 1.1574E-05 2,075.109 4,150.218 O.ooE+OO 2.40E_Q2 4.80E_Q2 
8r-90 1.9248E+OO 2,075.109 4,150.218 O.ooE+OO 3.99E+03 7.99E+03 
-=T;;:-C-_;:9"'9=_--------.;:4."'22;;:3=9;;:E:-.:-Q4;-::------'2"',"'07"'5"'.1:-.;0;:::9----4~,~150~.2;;;18 O.ooE+OO 8.76E_Q1 1.75E+OO 
Th-229 5.0953E-12 2,075.109 4,150.218 O.ooE+OO 1.OBE-oB 2.11E-oB 
Th-230 4.1885E-oB 2,075.109 4,150.218 O.ooE+OO 8.69E-OS 1.74E_Q4 
Th-232 1.9270E-14 2,075.109 4,150.218 O.ooE+OO 4.ooE-ll 8.ooE-ll 
T1-208 4.6024E-oB 2,075.109 4,150.218 O.ooE+OO 9.55E-OS 1.91E_Q4 
U-232 12582E_Q7 2,075.109 4,150.218 O.ooE+OO 2.61E_Q4 522E_Q4 Thenmal Power 

7U;c-2=:33:7- -';2.:;.5,,6~25~E=-o~9---_"'2,S;O~75"'.7109:20----...:4?,,;;150~.2"'1"'6;_--O~.~OO~E~+OO~c---~5"'.3;;6~Ec;-oB2.'- __--=1::;.0"'7i:'E_;-Q5c.'------jJNominal Heat Bounding
U-234 1.8450E_Q4 2,075.109 4,150.218 O.ooE-+OO 3.83E-Ol 7,68E_Ql Output Heat Output 
U-235 -2.7235E-oB 2,075.109 0.000 1.64E_Q2 1.07E-Q2 1.64E_Q2 /Wattsl /Watts! 
U-238 1.5493E-05 2,075.109 4,150.218 O.ooE+OO 3.21E-Q2 6.43E_Q2 4.95E+01 9.89E+01 
U-238 -4.2851E_Q9 2,075.109 0.000 1.91E_Q4 1.83E_Q4 1.91E_Q4 Total Total 
Y-90 1.9254E+OO 2,075.109 4,150.218 O.ooE+OO 4.ooE+03 7.99E+03 
Other Radionuclides 4.01 E+03 8.03E+03 
ID. TeIlIIlIate SeIettion SunllWm'.lkm1Il 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:I--_=UG=HT~W"'AccT-'E-"R--+---=UG=:HT':-W:-::cAT-"E::.R'---l 

BOL H::.~=~:I----;::~=;L~"'~:;---+----"A"'Luc:U"'M---1 
BOL Enrichment %: 93.ססOO1838 60 to 100

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO I Esli_
 

Nominal:! I 2,075.109 Nominal bumup caiClllated from the heavy metal mass destroyed.
 
Bounding:! I 4.150.218 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
estimated Bumupl 

Bumup Mulliplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.81
 I 1.021
 

Bounding:! 1.62
 ,
Reactor shutdown. core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel slid TeqlI3le Jllf$!Q1lltioQ Estimated 

Fuel Name: FRR MTR-S (GREECE) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 532 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 67 - ASSEMBLY Template: ATR (Ugh! Water. Alum.. 60 to 100%. U) 2.79 
Heavy Metal Mass: BOl.=74.37kg ; EOl.=67.68kg "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 

n. EstiDmtes m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 6.332.340 12,664.680 O.ooE+OO 4.20E-OS MOE-OS Avg. MeV 
Am-241 2.0060E-03 6,332.340 12,664.680 O.ooE+OO 1.27E+Ol 2.54E+Ol 0.0150 1.337E+15 
Am-242m 4.2429E-07 6,332.340 12,664.680 O.ooE+OO 2.69E-03 5.37E-Q3 0.0250 2.780E+14 
Am-243 1.4899E-OS 6,332.340 12,664.680 O.ooE+OO 9.43E-03 1.89E-Q2 0.0375 2.425E+14 
C-14 5.7135E-Q9 6,332.340 12,664.680 O.ooE+OO 3.62E-Q5 7.24E-Q5 0.0575 2.597E+14 
CI-36 1.3124E-32 6,332.340 12,664.680 O.ooE+OO 8.31E-29 1.66E-28 0.0850 1.569E+14 
Cm-243 1.6443E-Q7 6,332.340 12,664.680 O.ooE+OO 1.04E-03 2.08E-03 0.1250 1.062E+14 
Cm-244 2.9330E-Q5 6,332.340 12,664.680 O.ooE+OO 1.86E-Ol 3.71E-Ol 0.2250 1.354E+14 
Co-6O 5.3186E-Q6 6,332.340 12,664.680 O.ooE+OO 3.37E-02 6.74E-02 0.3750 5.894E+13 
Cs-l34 3.1563E-Q3 6,332.340 12,664.680 O.ooE+OO 2.ooE+Ol 4.ooE+Ol 0.5750 9.615E+14 
Cs-135 3.4477E-Q6 6.332.340 12.664.680 O.ooE+OO 2.18E-02 4.37E-Q2 0.8500 1.626E+13 
Cs-137 2.0313E+OO 6,332.340 12,664.680 O.ooE+OO 1.29E+04 2.57E+04 1.2500 9.283E+12 
Eu-l54 2.4513E-02 6,332.340 12,664.680 O.ooE+OO 1.55E+02 3.10E+02 1.7500 4.261E+l1 
Eu-155 4.8175E-03 6,332.340 12,664.680 O.ooE+OO 3.05E+Ol 6.10E+Ol 2.2500 3.738E+07 
Fe-55 1.2397E-Q4 6,332.340 12,664.680 O.ooE+OO 7.85E-Ql 1.57E+OO 2.7500 2.113E+07 
H-3 4.5697E-Q3 6,332.340 12,664.680 O.ooE+OO 2.89E+Ol 5.79E+Ol 3.5000 9.719E+04 
1-129 7.5300E-07 6,332.340 12,664.680 O.ooE+OO 4.77E-Q3 9.54E-Q3 5.ססOO 5.531E+03 
Kr-85 1.0850E-Ql 6,332.340 12,664.680 O.ooE+OO 6.87E+02 1.37E+03 7.ססOO 6.110E+02 
Np-237 9.5561E-Q6 6,332.340 12,664.680 O.ooE+OO 6.05E-02 1.21E-Ql 11.ססOO 6.849E+01 
Pa-231 2.0359E-Q9 6.332.340 12,664.680 O.ooE+OO 1.29E-05 2.58E-05 
Pb-210 4.9728E-ll 6,332.340 12,664.680 O.ooE+OO 3.15E-07 6.30E-07 
Pm-147 4.8502E-02 6,332.340 12,664.680 O.ooE+OO 3.07E+02 6.14E+02 
Pu-238 1.8254E-02 6,332.340 12,664.680 O.ooE+OO 1.16E+02 2.31E+02 
Pu-239 4.2810E-04 6,332.340 12,664.680 O.ooE+OO 2.71E+OO 5.42E+OO 
Pu-240 2.4368E-04 6,332.340 12,664.680 O.ooE+OO 1.54E+OO 3.09E+OO 
Pu-241 3.3415E-02 6,332.340 12,664.680 O.ooE+OO 2.12E+02 4.23E+02 
Pu-242 3.6329E-Q7 6,332.340 12,664.680 O.ooE+OO 2.30E-03 4.60E-Q3 
Ra-226 2.2854E-l0 6,332.340 12,664.680 O.ooE+OO 1.45E-Q6 2.89E-Q6 
Ra-228 1.2426E-14 6,332.340 12,664.680 O.ooE+OO 7.87E-ll 1.57E-l0 
Ru-1OS 6.3589E-Q6 6,332.340 12,664.680 O.ooE+OO 4.03E-Q2 8.05E-Q2 
8e-79 1.2933E-Q5 6,332.340 12,664.680 O.ooE+OO 8.19E-Q2 1.64E-Ql 
8n·126 1.1574E-Q5 6,332.340 12,664.680 O.ooE+OO 7.33E-Q2 1.47E-Ol 
8r-90 1.9248E+OO 6,332.340 12,664.680 O.ooE+OO 1.22E+04 2.44E+04 
Tc-99 4.2239E-Q4 6,332.340 12,664.680 O.OOE+OO 2.67E+OO 5.35E+OO 
Th-229 5.0953E-12 6,332.340 12,664.680 O.ooE+OO 3.23E-08 6.45E-Q8 
Th-230 4.1885E-Q8 6,332.340 12,664.680 O.ooE+OO 2.65E-04 5.30E-Q4 
Th-232 1.9270E-14 6,332.340 12,664.680 O.ooE+OO 1.22E-l0 2.44E-l0 
TI-208 4.6024E-Q8 6,332.340 12,664.680 O.ooE+OO 2.91E-04 5.83E-Q4 
U-232 1.2582E-Q7 6,332.340 12,664.680 O.ooE+OO 7.97E-04 1.59E-Q3 Thennal Power 
U-233 2.5825E-Q9 6,332.340 12,664.680 O.ooE+OO 1.64E-Q5 3.27E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 6,332.340 12,664.680 O.ooE+OO 1.17E+OO 2.34E+OO Output Heat Output 
U-235 -2.7235E-Q6 6,332.340 0.000 3.21E-Q2 1.49E-Q2 3.21E-Q2 (Watts\ /Watts\ 
U-238 1.5493E-Q5 6,332.340 12,664.680 O.ooE+OO 9.81E-02 1.96E-Ql 1.51E+02 3.02E+02 
U-238 -4.2851 E-Q9 6,332.340 0.000 2.ooE-Q2 2.ooE-Q2 2.ooE-Q2 Total Total 
Y-90 1.9254E+OO 6,332.340 12,664.680 O.ooE+OO 1.22E+04 2.44E+04 
Other Radionucrodes 1.22E+04 2.45E+04 
$.TeDIPlate~~l'YilJumll slid Ch«ks 
Template 5election Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator:
 UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable 
BOL HM eonstltuents: U3S12 U match.
 

BOL Enrichment %:
 20 60 to tOO 

BurnupSUmma~(MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 6.332.340 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 12,654.680 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumUD MultiDiIer Given Bumup Estimated EOL HMtGlven EOL HM 
Nominal: 0.27 I 1.011
 

Bounding: 0.54
 ,
Reactor shutdown, core removat, storage, shipping or other date confmlling that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template W<>rmation Estimated 

Fuel Na"",: FRR MTR-S (INDONESIA) tFuel decay start date:
 2010 Canister usage: 
SNFID#: 502 Estimates as of:
 2030 18"xl0' 

Fuel Unlls & Descr: 142 - ASSEMBLV Template:
 AIR (Ught Water, Alum.• 60 to 100%. U) 5.92 
Heavy Metal Mass: BO~l77.50kg : EO~159.75k9 'Template Bum"p(MWd):
 367.2 
ROD Storage Slk: SRS Template BOL Heavy Metal Mass (MT):
 0.00116689
 

T"",plate Decay Time'
 20 years
 
D.Estima_ m x. x" b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup(MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 16,809.594 33,619.189 O.OOE-+<JO 1.11 E-05 2.23E-05 Avg. MeV 
Am-241 2.0060E.o3 16,809.594 33,619.189 O.OOE-+<JO 3.37E-+<Jl 6.74E-+<Jl 0.0150 3.549E+15 
Am-242m 4.2429E.o7 16,809.594 33,619.189 O.OOE-+<JO 7.13E-03 1.43E.o2 0.0250 7.380E+14 
Am-243 1.4899E-06 16,809.594 33,619.189 O.OOE-+<JO 2.50E-02 5.01E.o2 0.0375 6.437E+14 
C-14 5.7135E-09 16,809.594 33,619.189 O.OOE-+<JO 9.80E-05 1.92E-04 0.0575 6.894E+14 
CI-36 1.3124E-32 16,809.594 33,619.189 O.OOE-+<JO 2.21E-28 4.41E-28 0.0850 4.166E+14 
Cm-243 1.6443E.o7 16,809.594 33,619.189 O.OOE-+<JO 2.76E-03 5.53E-03 0.1250 2.819E+14 
Cm-244 2.9330E.o5 16,809.594 33,619.189 O.OOE-+<JO 4.93E-Ol 9.86E.ol 0.2250 3.595E+14 
Co-60 5.3186E-OB 16,809.594 33,619.189 O.OOE-+<JO 8.94E-02 1.79E-Ol 0.3750 1.565E+14 
Cs-l34 3.1563E-03 16,809.594 33,619.189 O.OOE-+<JO 5.31E-+<Jl 1.OBE-+<J2 0.5750 2.552E+15 
Cs-l35 3.4477E-06 16,809.594 33,619.189 O.OOE-+<JO 5.80E-02 1.16E.ol 0.8500 4.315E+13 
Cs-137 2.0313E+OO 16,809.594 33,619.189 O.OOE-+<JO 3.41E+04 6.83E+04 1.2500 2.464E+13 
Eu-l54 2.4513E-02 16,809.594 33,619.189 O.OOE+OO 4.12E-+<J2 8.24E-+<J2 1.7500 1.131E+12 
Eu-155 4.8175E.o3 16,809.594 33,619.189 O.OOE-+<JO 8.10E-+<Jl 1.62E-+<J2 2.2500 9.923E+07 
Fe-55 1.2397E-04 16,809.594 33,619.189 O.OOE-+<JO 2.08E+OO 4.17E-+<JO 2.7500 5.608E+07 
H-3 4.5697E.o3 16,809.594 33,619.189 O.OOE+OO 7.68E-+<Jl 1.54E-+<J2 3.5000 2.58OE+05 
1-129 7.5300E.o7 16,809.594 33,619.189 O.OOE-+<JO 1.27E-02 2.53E-02 5.ססOO 1.467E+04 
Kr-85 1.0850E.ol 16,809.594 33,619.189 O.OOE+OO 1.82E+03 3.85E-+<J3 7.ססOO 1.62OE+03 
Np-237 9.5561E-06 16,809.594 33,619.189 O.OOE-+<JO 1.61E.ol 3.21E-Ol 11.ססOO 1.816E+02 
Pa-231 2.0359E.o9 16,809.594 33,619.189 O.OOE+OO 3.42E-DS 6.84E.o5 
Pb-21 0 4.9728E-ll 16,809.594 33,619.189 O.OOE+OO 8.36E.o7 1.67E-06 
Pm-147 4.8502E.o2 16,809.594 33,619.189 O.OOE+OO 8.15E-+<J2 1.83E+03 
Pu-238 1.8254E.o2 16,809.594 33,619.189 O.OOE+OO 3.07E-+<J2 6.14E-+<J2 
Pu-239 4.2810E-04 16,809.594 33,619.189 O.OOE+OO 7.20E+OO 1.44E-+<Jl 
Pu-240 2.4368E-04 16,809.594 33,619.189 O.OOE+OO 4.10E+OO 8.19E-+<JO 
Pu-241 3.3415E.o2 16,809.594 33,619.189 O.OOE+OO 5.62E-+<J2 1.12E-+<J3 
Pu-242 3.8329E.o7 16,809.594 33,619.189 O.OOE+OO 6.11E.o3 1.22E.o2 
Ra-226 2.2854E-l0 16,809.594 33,619.189 O.OOE+OO 3.84E-06 7.68E-06 
Ra-228 1.2426E-14 16,809.594 33,619.189 O.OOE+OO 2.09E-l0 4.18E-l0 
RU-1OB 6.3589E-06 16,809.594 33,619.189 O.OOE+OO 1.07E.ol 2.14E.ol 
Se-79 1.2933E-05 16,809.594 33,619.189 O.OOE+OO 2.17E.ol 4.35E.ol 
Sn-126 1.1574E-05 16,809.594 33,619.189 O.OOE+OO 1.95E-Ol 3.89E-Ql 
Sr-90 1.9248E+OO 16,809.594 33,619.189 O.OOE+OO 3.24E+04 6.47E+04 
Tc-99 4.2239E-04 16,809.594 33,619.189 O.OOE+OO 7.10E+OO 1.42E-+<Jl 
Th-229 5.0953E-12 16,809.594 33,619.189 O.OOE+OO 8.57E-Q8 1.71E-Q7 
Th-230 4.1885E-Q8 16,809.594 33,619.189 O.OOE+OO 7.04E-04 1.41E-03 
Th-232 1.9270E-14 16,809.594 33,619.189 O.OOE+OO 3.24E-l0 6.48E-l0 
TI-208 4.6024E-Q8 16,809.594 33,619.189 O.OOE+OO 7.74E-04 1.55E-03 
U-232 1.2582E-Q7 16,809.594 33,619.189 O.OOE+OO 2.11E-03 4.23E-03 Thermal Power 
U-233 2.5825E-09 16,809.594 33,619.189 O.ooE+OO 4.34E-05 8.68E-05 Nominal Heat Bounding 
U-234 1.8450E-04 16,809.594 33,619.189 O.OOE+OO 3.10E+OO 6.20E+OO Output Heat Output 
U-235 -2.7235E-06 16,809.594 0.000 7.67E.o2 3.09E.o2 7.67E-02 /Watts\ /Watta\ 
U-236 1.5493E-DS 16,809.594 33,619.189 O.ooE+OO 2.60E-Ql 5.21E-Ql 4.01E+02 8.01E+02 
U-238 -4.2851 E-Q9 16,809.594 0.000 4.77E-02 4.77E-02 4.77E-02 Total Total 
V-90 1.9254E+OO 16,809.594 33,619.189 O.OOE+OO 3.24E+04 6.47E+04 
Other Radionuclides 3.25E+04 6.50E+04 
m. TemplateSelectlon Summarv.B_~,al!lJ<i~ 
Template Selection SummarY 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fuel mat_ ATR Templale on an but one pammeter (enrichment) maI<lng ATR ereasonable 
BOL HM Con_Is: U308 U match. 

BOL Enrichment 0/0: 20 60 to 100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 16,809.594 NOrrdnal blJmup calculaled from the heavy metal mass destroyed. 
Bounding:1 33.619.189 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Murtfplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 0.30 I 1.011
 
Bounding: 0.60
 ,

Reactor shutdown, core removal, storage, shipping or other date con'lnmng that madiatlon ceased for fuel. 

Zrotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeII1PIate Infotmlltion Estimated 

Fuel Name: FRR MTR-S (JAPAN) 'FueI-..y start dale: 2010 Canister usage: 
SNFID#: 508 Estimates as of: 2030 18"xlD' 

Fuel Units ... Oeser: 149 - ASSEMBLY Template: ATR (Light Water, Alum., 60 to 100%. U) 6.21 
Heavy Metal Mass: BOl.=205.62k9 ; EOl.=193.28k9 'Tempisla Bumup(MWd): 367.2 
ROO Storage Site: SRS Tempisla BOL Heavy Metal Mass (MT): 0.00116689 

Templsla Decay Time' 20 years 

D.Ji'.stiJnateli m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 11,683.575 23,367.149 O.ooE+OO 7.75E-Q6 1.55E-05 Avg. MeV 
Am-241 2.0060E-<l3 11,683.575 23.367.149 O.ooE+OO 2.34E+Ol 4.69E+Ol 0.0150 2.467E+15 
Am-242m 42429E-07 11.683.575 23,367.149 O.ooE+OO 4.96E-03 9.91E-03 0.0250 5.129E+14 
Am-243 1.4899E-06 11,683.575 23,367.149 O.ooE+OO 1.74E.()2 3.48E-02 0.0375 4.474E+14 
C-14 5.7135E'()9 11,683.575 23,367.149 O.ooE+OO 6.68E-05 1.34E-04 0.0575 4.792E+14 
CI-36 1.3124E-32 11,683.575 23,367.149 O.ooE+OO 1.53E-28 3.07E-28 0.0850 2.896E+14 
Cm-243 1.6443E-07 11,683.575 23,367.149 O.ooE+OO 1.92E-03 3.84E'()3 0.1250 1.959E+14 
Cm-244 2.9330E'()5 11,683.575 23,367.149 O.ooE+OO 3.43E'()1 6.85E-Ol 0.2250 2.498E+14 
Co-60 5.3186E-06 11,683.575 23,367.149 O.ooE+OO 6.21E-02 1.24E-Ol 0.3750 1.088E+14 
Cs-l34 3.1563E-03 11,683.575 23,367.149 O.ooE+OO 3.69E+Ol 7.36E+Ol 0.5750 1.n4E+15 
Cs-l35 3.44nE-06 11,683.575 23,367.149 O.ooE+OO 4.03E'()2 8.06E-02 0.8500 2.999E+13 
Cs-137 2.0313E+OO 11,683.575 23,367.149 O.ooE+OO 2.37E+04 4.75E+04 1.2500 1.713E+13 
Eu-l54 2.4513E-02 11,683.575 23,367.149 O.ooE+OO 2.86E+02 5.73E+02 1.7500 7.862E+l1 
Eu-155 4.8175E-03 11,683.575 23,367.149 O.ooE+OO 5.63E+Ol 1.13E+02 2.2500 6.897E+07 
Fe-55 1.2397E-04 11,683.575 23,367.149 O.ooE+OO 1.45E+OO 2.90E+OO 2.7500 3.898E+07 
H-3 4.5697E-<l3 11,683.575 23,367.149 O.ooE+OO 5.34E+Ol 1.07E+02 3.5000 1.794E+05 
1-129 7.5300E-07 11,683.575 23,367.149 O.ooE+OO 8.80E-03 1.76E-02 5.ססOO 1.025E+04 
Kr-85 1.OS50E'()1 11,683.575 23,367.149 O.ooE+OO 1.27E+03 2.54E+03 7.ססOO 1.132E+03 
Np-237 9.5561E-Q6 11,683.575 23,367.149 O.ooE+OO 1.12E.()1 2.23E-Ol 11.ססOO 1.269E+02 
Pa-231 2.0359E-09 11,683.575 23,367.149 O.ooE+OO 2.38E-05 4.76E-05 
Pb-21 0 4.9728E-ll 11,683.575 23,367.149 O.ooE+OO 5.81E-07 1.16E-Q6 
Pm-147 4.8502E'()2 11,683.575 23,367.149 O.ooE+OO 5.67E+02 1.13E+03 
Pu-238 1.8254E'()2 11,683.575 23,367.149 O.ooE+OO 2.13E+02 4.27E+02 
Pu-239 4.2810E-04 11,683.575 23,367.149 O.ooE+OO 5.ooE+OO 1.OOE+Ol 
Pu-240 2.4368E-04 11,683.575 23,367.149 O.ooE+OO 2.85E+OO 5.69E+OO 
Pu-241 3.3415E'()2 11,683.575 23,367.149 O.ooE+OO 3.90E+02 7.81E+02 
Pu-242 3.6329E'()7 11,683.575 23,367.149 O.ooE+OO 4.24E-<l3 8.49E-<l3 
Ra-226 2.2854E-l0 11,683.575 23,367.149 O.ooE+OO 2.67E-06 5.34E-Q6 
Ra-228 12426E-14 11,683.575 23,367.149 O.ooE+OO 1.45E-l0 2.90E-l0 
RU-l06 6.3589E-Q6 11,683.575 23,367.149 O.ooE+OO 7.43E'()2 1.49E'()1 
S...79 1.2933E'()5 11,683.575 23,367.149 O.ooE+OO 1.51E.()1 3.02E-Ol 
Sn-126 1.1574E-OS 11,683,575 23,367.149 O.ooE+OO 1.35E-Ol 2.70E'()1 
Sr-90 1.9248E+OO 11,683.575 23,367.149 O.ooE+OO 225E+04 4.50E+04 
Tc-99 4.2239E-04 11,683.575 23,367.149 O.ooE+OO 4.93E+OO 9.87E+OO 
Th-229 5.0953E-12 11,683.575 23,367.149 O.ooE+OO 5.95E-oB 1.19E'()7 
Th-230 4.1885E-OS 11,683.575 23,367.149 O.ooE+OO 4.89E-04 9.79E-04 
Th-232 1.9270E-14 11,683.575 23,367.149 O.ooE+OO 2.25E-l0 4.50E-l0 
TI-2OS 4.6024E-oB 11,683.575 23,367.149 O.ooE+OO 5.38E-04 1.OSE-03 
U-232 1.2582E-07 11,683.575 23,367.149 O.ooE+OO 1.47E-03 2.94E-<l3 Thermal Power 
U-233 2.5825E-oB 11,683.575 23,367.149 O.ooE+OO 3.02E-05 6.03E'()5 Nominal Heat Bounding 
U-234 1.8450E-04 11,683.575 23,367.149 O.ooE+OO 2.16E+OO 4.31E+OO Output Heat Output 
U-235 -2.7235E-Q6 11,683.575 0.000 8.89E'()2 5.70E'()2 8.89E'()2 /Watts) /Watts! 
U-236 1.5493E-05 11,683.575 23,367.149 O.ooE+OO 1.81E-Ol 3.62E'()1 2.79E+02 5.57E+02 
U-238 -42851E-oB 11,683.575 0.000 5.53E-02 5.52E-02 5.53E-02 Total Total 
Y-90 1.9254E+OO 11,683.575 23,367.149 O.ooE+OO 2.25E+04 4.50E+04 
Other Radionuclides 2.26E+04 4.52E+04 

m.Telll1llate~ S!Ilnma\'V,BlII'JUJ adtlCbecks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lIGHTWATEA UGHTWATER ;This Te~e was used forthe following reasons:
 

Fuel Cladding: ALUM ALUM Th~ '""I matches ATR Template on ell but one parameter (enrichment) making ATR. reasonable
 
BOL HM Constituents: U3S12 U match. 

SOL enrichment %: 19.99999957 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 11.683.575 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 23,367.149 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.18 I 1.001 
Bounding: 0.36 ,

Reactor shutdo'M'l, core ramoyaj, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel.
 

2rotaJ bumup for all fuel associated With this wol1tsheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lnfmmalloo Estimated 

Fuel Name: FRR MTR-S (JAPAN) 'Fuel decay start dale: 2010 Canister usage: 
SNFID#: 553 Estimates a. of: 2030 18"x10' 

Fuel Units & Descr: 476 - ASSEMBLY Template: HFBR (Heavy Water, Alum.• 10 to 20%. U) 19.83 
_vy Metal Mass: BOl=714.00kg ; EOl=632.46kg 'Template Bumup(MWd): 15 
ROD Storage SIte: SRS Template BOl Heavy Metel Ma•• (MT): 0.00034251 

Template Decay Time' 20 years 
11. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonstsec 

Radionuelide Template Fuel Bumup (MWd)' Sumup (MWd)' (ei) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 8.5333E-l0 77,499.759 154,999.518 O.OOE+OO 6.61E-05 1.32E-04 Avg.MeV 
Am-241 2.2753E-Q2 77,499.759 154,999.518 O:OOE+OO 1.76EiOO 3.53EiOO 0.0150 1.571E+16 
Am:242m 8.9133E-06 77,499.759 154,999.518 O.OOE+OO 6.91E-01 1.38E..oo 0.0250 3.263E+15 
Am-243 6.4007E-06 77,499.759 154,999.518 O.OOE+OO 4.96E-Ql 9.92E-Q1 0.0375 2.866E+15 
C-14 2.9620E-06 77,499.759 154,999.518 O.ooE+OO 2.30E-03 4.59E-Q3 0.0575 3.087E+15 
CI-38 5.9513E-35 77,499.759 154,999.518 O.ooE..oo 4.61E-30 9.22E-30 0.0850 1.838E+15 
Cm-243 2.2087E-06 77,499.759 154,999.518 o.OOE+OO 1.71E-01 3.42E-Q1 0.1250 1.237E+15 
Cm-244 1.1OO7E-04 77,499.759 154,999.518 O.OOE+OO 8.53E..oo 1.71E~1 0.2250 1.584E+15 
Co-6O 1.6340E-OS 77,499.759 154,999.518 o.OOE+OO 1.27E+OO 2.53E+OO 0.3750 6.894E+14 
Cs-l34 2.1353E-03 77,499.759 154,999.518 O.OOE+OO 1.65E~2 3.31E~2 0.5750 1.169E+16 
Cs-135 4.8607E-06 77,499.759 154,999.518 0.001:..00 3.77E-01 7.53E-Ql 0.8500 1.787E+14 
Cs-137 2.0227E..oo 77,499.759 154,999.518 O.ooE+OO 1.57E~5 3.14E~ 1.2500 1.007E+14 
Eu-154 2.0887E-Q2 77,499.759 154,999.518 O.ooE..oo 1.62EiOO 3.24EiOO 1.7500 4.754E+12 
Eu-155 4.0867E-03 77,499.759 154,999.518 O.ooE..oo 3.17E~2 6.33E~2 2.2500 4.459E+08 
Fe-55 1.4167E-Q3 77,499.759 154,999.518 O.ooE..oo 1.10E~2 2.20E~2 2.7500 5.274E+07 
H-3 4.6653E-Q3 77,499.759 154,999.518 O.ooE+OO 3.62E~2 7.23E~2 3.5000 2137E+06 
1-129 7.1600E-Q7 77,499.759 154,999.518 O.ooE..oo 5.55E-02 1.11E-Q1 5.ססOO 3.245E+05 
Kr-85 1.0240E-01 77,499.759 154,999.518 O.ooE~O 7.94E~3 1.59E~ 7.ססOO 3.672E+04 
Np-237 3.7227E-06 77,499.759 154,999.518 O.ooE..oo 2.89E-Ol 5.77E-Q1 11.ססOO 4.179E+03 
Pa-231 2.6727E-09 77,499.759 154,999.518 O.ooE+OO 2.07E-04 4.14E-04 
Pb-21 0 4.3313E-14 77,499.759 154,999.518 O.ooE..oo 3.36E-09 6.71E-Q9 
Pm-147 4.6307E-Q2 77,499.759 154,999.518 O.ooE..oo 3.59EiOO 7.18EiOO 
Pu-238 5.5273E-03 77,499.759 154,999.518 O.ooE+OO 4.28E~2 8.57E~2 

Pu-239 1.0313E-Q2 77,499.759 154,999.518 O.ooE..oo 7.99E~2 1.60E~3 
Pu-240 5.4180E-Q3 77,499.759 154,999.518 O.ooE..oo 4.20E~2 8.40E~2 
Pu-241 3.7573E-Ql 77,499.759 154,999.518 O.ooE..oo 2.91E~ 5.82E~ 

Pu-242 3.0713E-06 77,499.759 154,999.518 O.ooE+OO 2.38E-Q1 4.76E-Ql 
Ra-226 2.3807E-13 77,499.759' 154,999.518 O.ooE..oo l.85E-oB 3.69E-08 
Ra-228 1.0607E-14 77,499.759 154,999.518 O.ooE..oo 8.22E-l0 1.64E-Q9 
Ru-106 8.4800E-06 77,499.759 154,999.518 O.ooE+OO 6.57E-Q1 1.31E+OO 
Se-79 1.2533E-05 77,499.759 154,999.518 O.ooE+OO 9.71E-Q1 1.94E..oo 
Sn-126 1.1393E-05 77,499.759 154,999.518 O.ooE+OO 8,83E-Q1 1.77E+OO 
Sr-90 l.8400E..oo 77,499.759 154,999.518 O.ooE..oo 1.43E~ 2.85E~ 

Te-99 4.3533E-04 77,499.759 154,999.518 O.ooE+OO 3.37E~1 6.75E~1 

Th-229 5.8947E-13 77,499.759 154,999.518 O.ooE..oo 4.57E-Q8 9.14E-oB 
Th-230 5.95ooE-ll 77,499.759 154,999.518 O.ooE+OO 4.61E-06 9.22E-06 
Th-232 1.6380E-14 77,499.759 154,999.518 O.ooE+OO 127E-Q9 2.54E-Q9 
TI-208 7.6000E-Q9 77,499.759 154,999.518 O.ooE..oo 5.89E-04 1.18E-03 
U-232 2.0747E-oB 77,499.759 154,999.518 O.ooE+OO 1.61E-03 3.22E-03 Thermal Power 
U-233 4.4013E-10 77,499.759 154,999.518 O.ooE..oo 3.41E-Q5 6.82E-05 Nominal Heat Bounding 
U-234 4.65ooE-Q7 77,499.759 154,999.518 O.ooE..oo 3.60E-Q2 7.21E-Q2 Output Heat Output 
U-235 -2.5335E-06 77,499.759 0.000 3.09E-Q1 1.12E-Q1 3.09E-Ql (Watts) (Watts) 
U-238 1.3000E-OS 77,499.759 154,999.518 O.ooE+OO 1.01E..oo 2.01E..oo 1.85E+03 3.71E+03 
U-238 -1.4207E-oB 77,499.759 0.000 1.92E-Q1 1.91E-Q1 1.92E-Q1 Total Total 
V-90 l.8400E..oo 77,499.759 154,999.518 O.ooE+OO 1.43E~ 2.85E~ 

Other Radionuelides 1.49E~ 2.98E~ 

m. Temulate SeIeefi<>n. Sulnmarv, and~ 
Template 5election Summary 

FromSFD Used Basis for Parame1:er Differences: 
Reactor Moderator: HEAVVWATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituenlll: U-ALX U 

BOl enrichment %: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 77,499.759 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 154,999.51 Bounding bumup assumeclto be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDller Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 2.48 I 1.031 
Bounding: 4.96 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnmg that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worbheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J, Fueland TempIaW Infonnatil>n Estimated 

Fuol Name: FRR MTR-S (JAPAN) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 506 Estimates as of: 2030 l8"xl0' 

Fuol Units & Oeser: 70 - ASSEMBLY Template: ATR (Ughl Water. Alum., 60 to 100%, U) 2.92 
_vy Metal MaBS: BO~73.50kg ; EO~70.41kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal MaBS (MT): 0.00116689'
 

Template Decay Time" 20 years
 
D.Esdmates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.63l3E-l0 2,923.448 5,846.896 O.ooE+OO 1.94E-06 3.88E-06 Avg. MeV
Am-24l 2.0060E-03 2,923.448 5,846.896 O.ooE+OO 5.86E+OO 1.17E+Ol 0.0150 6.172E+14 
Am-242m 4.2429E-D7 2,923.448 5,846.896 O.ooE+OO 1.24E-03 2.48E-03 0.0250 1.283E+14 
Am-243 1.4899E-06 2,923.448 5,846.896 O.ooE+OO 4.36E-03 8.71E-D3 0.0375 1.119E+14 
C-14 5.7l35E-09 2,923.448 5,846.896 O.ooE+OO 1.67E-05 3.34E-05 0.0575 1.199E+14 
CI-36 1.3l24E-32 2,923.448 5,846.896 O.ooE+OO 3.84E-29 7.67E-29 0.0850 7.245E+13 
Cm-243 1.6443E-D7 2,923.448 5,846.896 O.ooE+OO 4.81E-D4 9.61E-04 0.1250 4.903E+13 
Cm-244 2.9330E-05 2,923.448 5,846.896 O.ooE+OO 8.57E-02 1.71E-Dl 0.2250 6.252E+13 
Co-GO 5.3188E-06 2,923.448 5,846.896 O.ooE+OO 1.55E-02 3.11E-02 0.3750 2.721E+13 
Cs-l34 3.1563E-D3 2,923.448 5,846.896 O.ooE+OO 9.23E+OO 1.85E+Ol 0.5750 4.439E+14 
Cs-l35 3.4477E-06 2,923.448 5,846.896 O.ooE+OO 1.01E-02 2.02E-D2 0.8500 7.505E+12 
CS-137 2.0313E+OO 2,923.448 5,846.896 O.ooE+OO 5.94E+03 1.19E+04 1.2500 4.286E+12 
Eu-l54 2.4513E-D2 2,923.448 5,846.896 O.ooE+OO 7.17E+Ol 1.43E+02 1.7500 1.967E+11 
Eu-155 4.8175E-03 2,923.448 5,846.896 O.ooE+OO 1.41E+Ol 2.82E+Ol 2.2500 1.726E+07 
Fe-55 1.2397E-04 2,923.448 5,846.896 O.ooE+OO 3.62E-Dl 7.25E-Ol 2.7500 9.753E+06 
H-3 4.5697E-D3 2,923.448 5,846.896 O.ooE+OO 1.34E+Ol 2.67E+Ol 3.5000 4.492E+04 
1-129 7.5300E-07 2,923.448 5,846.896 O.ooE+OO 2.20E-03 4.40E-03 5.ססOO 2.578E+03 
Kr-85 1.0850E-Dl 2,923.448 5,846.896 O.ooE+OO 3.17E+02 6.34E+02 7.ססOO 2.849E+02 
Np-237 9.5561E-06 2,923.448 5,846.896 O.ooE+OO 2.79E-02 5.59E-D2 11.ססOO 3.194E+Ol 
Pa-231 2.0359E-D9 2,923.448 5,846.896 O.ooE+OO 5.95E-06 1.19E-05 
Pb-21 0 4.9728E-ll 2,923.448 5,846.896 O.ooE+OO 1.45E-07 2.91E-D7 
Pm-147 4.8502E-02 2,923.448 5,846.896 O.ooE+OO 1.42E+02 2.84E+02 
Pu-236 1.8254E-02 2,923.448 5,846.896 O.ooE+OO 5.34E+Ol 1.07E+02 
PU-239 4.2810E-D4 2,923.448 5,846.896 O.ooE+OO 1.25E+OO 2.50E+OO 
PU-240 2.4368E-04 2,923.448 5,846.896 O.ooE+OO 7.12E-Ol 1.42E+OO 
Pu-241 3.3415E-D2 2,923.448 5,846.896 O.ooE+OO 9.77E+Ol 1.95E+02 
Pu-242 3.6329E-D7 2,923.448 5,846.896 O.ooE+OO l.06E-D3 2.12E-03 
Ra-226 2.2854E-l0 2,923.448 5,846.896 O.ooE+OO 6.88E-07 l.34E-06 
Ra-228 1.2426E-14 2,923.448 5,846.896 O.ooE+OO 3.63E-ll 7.27E-ll 
Ru-l06 6.3589E-06 2,923.448 5,846.896 O.ooE+OO 1.88E-D2 3.72E-02 
Se-79 1.2933E-DS 2,923.448 5,846.896 O.ooE+OO 3:78E-02 7.56E-D2 
Sn-126 1.1574E-Q5 2,923.448 5,846.896 O.OOE+OO 3.38E-02 6.77E-Q2 
Sr-90 1.9248E+OO 2,923.448 5,846.896 O.ooE+OO 5.63E+03 1.13E+04 
Te-99 4.2239E-D4 2,923.448 5,846.896 O.OOE+OO 1.23E+OO 2.47E+OO 
Th-229 5.0953E-12 2,923.448 5,846.896 O.ooE+OO 1.49E-08 2.98E-06 
Th-230 4.1885E-06 2,923.448 5,846.896 O.OOE+OO 1.22E-04 2.45E-D4 
Th-232 1.9270E-14 2,923.448 5,846.896 O.OOE+OO 5.63E-ll 1.l3E-l0 
TI-208 4.G024E-06 2,923.448 5,846.896 O.OOE+OO 1.35E-D4 2.69E-04 
U-232 1.2582E-07 2,923.448 5,846.896 O.OOE+OO 3.68E-D4 7.36E-D4 Thermal Power 
U-233 2.5825E-D9 2,923.448 5,846.896 O.ooE+OO 7.5SE-06 1.51E-DS Nominal Heat Bounding 
U-234 1.8450E-D4 2,923.448 5,846.896 O.OOE+OO 5.39E-Ql l.08E+OO Output Heat Output 
U-235 -2.7235E-06 2,923.448 0.000 3.l8E-D2 2.38E-02 3.18E-02 /Wattsl /Watts) 
U-236 1.5493E-DS 2,923.448 5,846.896 O.OOE+OO 4.53E-02 9.06E-D2 8.97E+Ol 1.39E+02 
U-238 -4.2851 E-D9 2,923.448 0.000 1.98E-02 1.98E-D2 1.98E-Q2 Total Total 
Y-90 1.9254E+OO 2,923.448 5,846.896 O.OOE+OO 5.63E+03 1.13E+04 
Other Radianuelides 5.65E+03 1.13E+04 
'W, l'emoJate~~rv,·u.m. .......C!led<s
 
Template Selection Summary 

From SFD Used Basis for Parameter Differences:
 
ReactorModonrtor: LIGHT WATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment.
 
BOL HM Constituents: U3812 U 

BOL Enrichment Of..; 20.00000028 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nominal: 2,923.448 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 5,846.896 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.13 I 1.001 

Bounding: 0.25 ,
Reactor shutdo'lNll, core removal. storage, shipping or other date conf,mung that irradiation ceased for fuel.
 

2Total bumup for all fUel associated with this worksheet must be civided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template lnfonnatiOll Estimated
 

Fuel Nomo: FRR MTR-S (JAPAN) 1Fuel decay start date: 2010 Canister usage:
 
SNF ID II: 602 Estimates as of: 2030 18"xl0'
 

Fuel Units & Desc7: 40 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%. U) 1.67
 
Heavy Metal Mos.: BOl=7.74kg ; EOl=6.01kg 'Te:nplote Bumup(MWd): 367.2
 
ROD Storage Slto: SRS Templote BOL Heavy Metal Mass (MT): 0.00116689
 

-emplate Decay Time' 20 years
 
n. Estimates m b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominat Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
-'-'A"'C-.=2oc27,O- _'6:''.63=1'=3=E-""1'=o------,1"',6~36~.4'=50=_--___o3""20=7,,,,2,,=.900: 0.OOE+OO~-----,=-"1.09E-oo 2.17E-OO Avg. MeV 
Am-241 2.0060E-{)3 1,636.450 3,272.900-------0:0010+00 3.28E+OO 6.57E+OO 0.0150 3.455E+14 
Am-242m 4.2429E-{)7 1,636.450 3,272.900 O.OOE+OO 6.94E-{)4 1.39E-{)3 0.0250 7.184E+13 
Am-243 l.4999E-{)6 1,636.450 3,272.900 O.OOE+OO 2.44E-{)3 4.88E-03 0.0375 6.266E+13 
C-14 5.7135E-{)9 1,636.450 3,272.900 O.OOE+OO 9.35E-OO 1.87E-{)5 0.0575 6.711E+13 

.,C"=I-~36~;__------;.:1.,;o31o-:2;;:4~E-;-3?-;2c---c_l"',636~c.:.4;;5"'0---__;3"',2~7;;2~.9OO O.OOE+OO 2.15E-29 4.30E-29 0.0850 4.056E+13 
Cm-243 1.6443E-{)7 1,636.450 3,272.900 O.OOE+OO 2.69E-{)4 5.36E-{)4 0.1250 2.744E+13 

..;C~m"c-2~44=---------2~.~9330==E"'-{)5"=--~--1:..:,636=::::.4~5:;0----'3:",2'='72.900 O.OOE+OO 4.80E-02 9.80E-02 0.2250 3.499E+13 
Co-6O 5.3188E-{)6 1,636.450 3,272.900 O.OOE+OO 8.70E-{)3 1.74E-{)2 0.3750 1.523E+13 
CS-l34 3.1563E-03 1,636.450 3,272.900 O.OOE+OO 5.17E+OO 1.03E+Ol 0.5750 2.485E+14 
CS-l35 3.4477E-OO 1,636.450 3,272.900 O.OOE+OO 5.64E-{)3 1.13E-{)2 0.8500 4.201E+12 
Cs-137 2.0313E+OO 1,636.450 3,272.900 O.OOE+OO 3.32E+03 6.65E+03 1.2500 2.399E+12 
..;E"'u_'-1'=54~--------2:::.745~1=3=E"'-{)"'2----1:..:,636=::::.4~5:;0----'3",,2~7=2~.9OO O.OOE+OO 4.01E+Ol 8.02E+Ol 1.7500 1.101E+l1 
-';:E"'u-;-1c;:5"-5 4;;'."'81;;;7;::;5"'E-;-{)307- --Cl;-',636~"'.4;_;:5"'0---_c3:",2",7,;2;o;'9OO;,~ O.OOE+OO 7.88E+OO 1.58E+Ol 2.2500 9.661E+06 

7F"'e-"'5"'5 --71.~23?9~7=E"'-04c;-----1"',6?36~.4~5O=_-----'3"',2~7=2~.9OO- O.OOE+OO 2.03E-Ol 4.OOE-{)1 2.7500 5.460E+06 
H-3 4.5697E-{)3 1,636.450 3,272.900 O.OOE+OO 7.49E+OO 1.50E+Ol 3.5000 2.509E+04 

71-;'-12"'9::- 7:-:.:;::5300=-:=E-;-{)~7------,1"',636="'.4~5:;0---_c3:",2'"7,;2~-9OO O.OOE+OO 1.23E-03 2.49E-{)3 5.ססOO 1.418E+03
Kr-65 1.0850E-{)1 1,636.450 3,272.900 O.OOE+OO 1.78E+02 3.55E+02 7.ססOO 1.566E+02 
Np-237 9.5561E-{)6 1,636.450 3,272.900 O.OOE+OO 1.58E-{)2 3.13E-{)2 11.ססOO 1.755E+Ol 
Pa-231 2.0359E-{)9 1,636.450 3,272.900 O.OOE+OO 3.33E-{)6 6.66E-{)6 
..P;"t>-::'2;'1"'0,-- ._4-;'."'97"'2o;;8"'E-;-1"'1 ---,1;-',636~"'.4;_;:5"'0---_c3:",2",7,;2;o;'9OOc~ 0.OO"E,-,+OO~ __~8c;.1",4~E__;-{)8~-----;;1;:;.63~E::,-{);.;7;-----j1 
Pm-147 4.8502E-{)2 1,636.450 3,272.900 O.OOE+OO 7.94E+Ol 1.59E+02 
Pu-238 1.8254E-{)2 1,636.450 3,272.900 O.OO-E+OO 2.99E+Ol 5.97E+Ol 
Pu-239 4.2810E-{)4 1,636.450 3,272.900 O.OOE+OO 7.01E-{)1 1.40E+OO 
Pu-240 2.4388E-{)4 1,636.450 3,272.900 O.OOE+OO 3.99E-Ol 7.98E-{)1 
Pu-241 3.3415E-{)2 1,636.450 3,272.900 O.OOE+OO 5.47E+Ol 1.09E+02 
Pu-242 3.6329E-{)7 1,636.450 3,272.900 O.OOE+OO 5.95E-04 1.19E-{)3 
Ra-226 2.2854E-l0 1,636.450 3,272.900 O.OOE+OO 3.74E-{)7 7.49E-{)7 
Ra-228 1.2426E-14 1,636.450 3,272.900 O.OOE+OO 2.03E-ll 4.07E-l1 
Ru-lOO 6.3589E-{)6 1,636.450 3,272.900 O.OOE+OO 1.04E-{)2 2.08E-{)2 
89079 1.2933E-{)5 1,636.450 3,272.900 O.OOE+OO 2.12E-{)2 4.23E-{)2 
8n-126 1.1574E-{)5 1,636.450 3,272.900 O.OOE+OO 1.89E-02 3.79E-Q2 
8r-90 l.9249E+OO 1,636.450 3,272.900 O.OOE+OO 3.15E+03 6.30E+03 
Tc-99 4.2239E-{)4 1,636.450 3,272.900 O.OOE+OO 6.91 E-{)l l.38E+OO 
Th-229 5.0953E-12 1,636.450 3,272.900 O.OOE+OO 8.34E-{)9 1.67E-{)8 
Th-230 4.1885E-{)8 1,636.450 3,272.900 O.OOE+OO 6.65E-{)5 1.37E-{)4 
Th-232 1.9270E-14 1,636.450 3,272.900 O.OOE+OO 3.15E-ll 6.31E-ll 
TI-208 4.8024E-{)8 1,636.450 3,272.900 O.OOE+OO 7.53E-{)5 1.51 E-{)4 

-cU,,-2;;;32""' -i:l.,,2"'582;;-;:;:E"'-o;;;7__-----cl;-',;;;636;;;c-.450~:---__;3"',2"'7,;2;0;;,-900. O.OOE+OO 2.OOE-{)4 4.12E-{)4 Thermal Power 
-7U7--2='3307-- :::2.758"'20,:5=E"'-{)9~----1:..:,:;::636~.4~5O=_-----'3:",2==72='.9OO:'=='----_--':0::;.OO~E.:.:+OO:,o,------oc4.:;273E=--..;'oo_"_----':8"'.4:;5=E-{)67=_-_jJNominal Heat Bounding
U-234 1.845OE-{)4 1,636.450 3,272.900 O.OOE+OO 3_02E-{)1 6.04E-Ol Output Heat Output 
U-235 -2.7235E-{)6 1,636.450 0.000 1.56E-02 1.11 E-02 l.56E-Q2 /Watts) /Watts) 
U-236 1.5493E-{)5 1,636.450 3,272.900 O.OOE+OO 2.54E-{)2 5.07E-Q2 3.90E+Ol 7.80E+Ol 
U-238 -4.2651E-{)9 1,636.450 0.000 1.82E-{)4 1.75E-{)4 1.82E-{)4 Total Total 
Y-90 1.9254E+OO 1,636.450 3,272.900 O.OOE+OO 3.15E+03 6.30E+03 
Other Radionuclides 3.16E+03 6.33E+03 

Template selection SummarY 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator. UGHTWATER LIGHT WATER 
Fuel Claddlng:I----'=A:-;L-;U;;M;:.=-:.:...-+--="'A;-:LU:cM~::.:....--l 

BOl HM Constltuents:f-_~ ..U-~A-==LX=-'-_+-_---c-=-'U"--,-,-_--t 
BOL Enrichment '%.:: 92.99999931 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:II -+ -:l:':,636~:.:.4~5O:lNOminai bumup cok:ulated from tile heavy mete! mass destroyed. 
Bounding: 3,272.900 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.67 1 1.021 

Bounding:1 1.34 ,
Reactor shutdown, core removal, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bUmup values (MWd/MT).
 



Fuel Radionuclide Inventory Worksheet 
I. Fuel ..... T~ie W-UOn Estimated 

Fuel Name: FRR MTR-S (NETHERLANDS) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 510 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 43 - ASSEMBLY Template: ATR (Ughl Water. Alum., 6010 100%, U) 1.79 
_vy Metal Mass: BOl.=64.50kg ; EOl.=56.76kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 7,329.929 14,659.858 O.OOE..oo 4.86E-06 9.72E-06 Avg.MeV 
Am-241 2.0060E-03 7,329.929 14,659.858 O.OOE..oo 1.47E+Ol 2.94E+Ol 0.0150 1.547E+15 
Am-242m 4.2429E-07 7,329.929 14,659.858 O.OOE..oo 3.11E-03 6.22E-03 0.0250 3.218E+14 
Am-243 1.4899E-06 7,329.929 14,659.858 O.OOE..oo 1.09E-02 2.18E-02 0.0375 2.807E+14 
C-14 5.7135E-Q9 7,329.929 14,659.858 O.OOE..oo 4.19E-OS 8.38E-OS 0.0575 3.006E+14 
CI-38 1.3124E-32 7,329.929 14,659.858 O.OOE..oo 9.62E-29 1.92E-28 0.0850 1.817E+14 
Cm-243 1.6443E-07 7,329.929 14,659.858 O.OOE..oo 1.21E-03 2.41E-03 0.1250 1.229E+14 
Cm-244 2.9330E-05 7,329.929 14,659.858 O.OOE..oo 2.15E-Ol 4.30E-Ol 0.2250 1.567E+14 
Co-50 5.3186E-06 7,329.929 14,659.858 O.OOE..oo 3.90E-02 7.80E-02 0.3750 6.823E+13 
Cs-l34 3.1563E-Q3 7,329.929 14,659.858 O.OOE..oo 2.31E+Ol 4.63E+Ol 0.5750 1.113E+15 
Cs-l35 3.44nE-06 7,329.929 14,659.858 O.OOE..oo 2.53E-Q2 5.05E-Q2 0.8500 1.882E+13 
Cs-137 2.0313E..oo 7,329.929 14,659.858 O.OOE..oo 1.49E+04 2.98E+04 1.2500 1.075E+13 
Eu-l54 2.4513E-02 7,329.929 14,659.858 O.OOE..oo 1.80E+02 3.59E+02 1.7500 4.932E+11 
Eu-155 4.8175E-Q3 7,329.929 14,659.858 O.OOE..oo 3.53E+Ol 7.06E+Ol 2.2500 4.327E+07 
Fe-55 1.2397E-Q4 7,329.929 14,659.858 O.OOE..oo 9.09E-Ql 1.82E..oo 2.7500 2.445E+07 
H-3 4.5697E-03 7,329.929 14,659.858 O.OOE..oo 3.35E+Ol 6.70E+Ol 3.5000 1.125E+05 
1-129 7.5300E-07 7,329.929 14,659.858 O.OOE..oo 5.52E-03 1.10E-Q2 5.ססOO 6.389E+03 
Kr-85 1.0850E-Ql 7,329.929 14,659.858 O.OOE..oo 7.95E+02 1.59E+03 7.ססOO 7.057E+02 
Np-237 9.5561E-06 7,329.929 14,659.858 O.OOE..oo 7.00E-02 1.40E-Ql 11.ססOO 7.910E+01 
Pa-231 2.0359E-Q9 7,329.929 14,659.858 O.OOE..oo 1.49E-Q5 2.98E-Q5 
Pb-210 4.9728E-ll 7,329.929 14,659.858 O.OOE..oo 3.65E-Q7 7.29E-07 
Pm-147 4.8502E-02 7,329.929 14,659.858 O.OOE..oo 3.56E+02 7.11E+02 
Pu-238 1.8254E-Q2 7,329.929 14,659.858 O.OOE..oo 1.34E+02 2.68E+02 
Pu-239 4.2810E-Q4 7,329.929 14,659.858 O.OOE..oo 3.14E..oo 6.28E..oo 
Pu-240 2.4368E-04 7,329.929 14,659.858 O.OOE..oo 1.79E..oo 3.57E..oo 
Pu-241 3.3415E-02 7,329.929 14,659.858 O.OOE..oo 2.45E+02 4.90E+02 
Pu-242 3.6329E-07 7,329.929 14,659.858 O.OOE..oo 2.66E-03 5.33E-Q3 
Ra-226 2.2854E-l0 7,329.929 14,659.858 O.OOE..oo 1.68E-06 3.35E-06 
Ra-228 12426E-14 7,329.929 14,659.858 O.OOE..oo 9.11E-l1 1.82E-l0 
Ru-l06 6.3589E-06 7,329.929 14,659.858 O.OOE..oo 4.66E-Q2 9.32E-Q2 
5e-79 1.2933E-OS 7,329.929 14,659.858 O.OOE..oo 9.48E-Q2 1.90E-Ql 
5n-126 1.1574E-Q5 7,329,929 14,659,858 O.OOE..oo 8.48E-02 1.70E-Ql 
5r-90 1.9248E..oo 7,329.929 14.659.858 O.OOE..oo 1.41E+04 2.82E+04 
Te-99 4.2239E-Q4 7,329.929 14,659.858 O.OOE..oo 3.10E..oo 6.19E..oo 
Th-229 5.0953E-12 7,329.929 14,659.858 O.OOE..oo 3.73E-06 7.47E-06 
Th-230 4.1885E-06 7,329.929 14,659.858 O.OOE..oo 3.07E-04 6.14E-Q4 
Th-232 1.9270E-14 7,329.929 14,659.858 O.OOE..oo 1.41E-l0 2.82E-l0 
11-208 4.5024E-06 7,329.929 14,659.858 O.OOE..oo 3.37E-04 6.75E-Q4 
U-232 1.2582E-Q7 7,329.929 14,659.858 O.OOE..oo 9.22E-Q4 1.84E-Q3 Thermal Power 
U-233 2.5825E-Q9 7,329.929 14,659.858 O.OOE..oo 1.89E-OS 3.79E-05 Nominal Heat Bounding 
U-234 1.8450E-Q4 7,329.929 14,659.858 O.OOE..oo 1.35E..oo 2.70E..oo Output Heat Output
U-235 -2.7235E-06 7,329.929 0.000 2.79E-Q2 7.91E-Q3 2.79E-Q2 lW_I lWattsi 
U-236 1.5493E-Q5 7,329.929 14,659.858 O.OOE..oo 1.14E-Ql 2.27E-Ql 1.75E+02 3.49E+02 
U-238 -4.2851 E-Q9 7,329.929 0.000 1.73E-Q2 1.73E-Q2 1.73E-Q2 Total Total 
Y-90 1.9254E..oo 7,329.929 14,659.858 O.OOE..oo 1.41E+04 2.82E+04 
Other Radionuelides 1.42E+04 2.84E+04 
.m.'ftllllllate~s..-r:Y," andCbedco i 
Template Selection Summary 

FromSFD Uoed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This TeJ11Hal:e was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuef matches on all parameters except enrichment. 
BOL HM Constituents: U3S12 U 

BOL Enrich.....t %: 20.o00ooo79 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 7,329.929 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 14,659.858 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupf 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.36 I 1.011 

Boundlng:1 0.72 , 
Reactor shutdown, core removal, storage, shipping or other date conflmung that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lJlf<lntUltioll Estimated 

Fuel Name: FRR MTR-S (NETHERLANDS) , Fue:, decaystartctate: 2010 Canister usage: 
SNFIDiI: 607 Estimates .. 01: 2030 18"xl0' 

Fuel Units & Desc1: 19 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.79 
_vy Metal Mssn: BDl=2.04kg ; EOl=1.09kg 2.Templote Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templata Fuel Bumup (MWd)' 8umup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 899.668 1.799.337 O.ooE+OO 5.97E-07 1.19E-oB Avg.MeV 
Am-241 2.0060E-03 899.668 1,799.337 O.ooE+OO 1.80E+OO 3.61E+OO 0.0150 1.899E+14 
Am-242m 4.2429E-07 899.668 1,799.337 O.ooE+OO 3.82E-04 7.63E-04 0.0250 3.950E+13 
Am-243 1.4899E-oB 899.668 1,799.337 O.ooE+OO 1.34E-03 2.68E-03 0.0375 3.445E+13 
C-14 5.7135E-09 899.668 1,799.337 O.ooE+OO 5.14E-OG l.03E-05 0.0575 3.690E+13 
CI-36 1.3124E-32 899.668 1,799.337 O.ooE+OO 1.18E-29 2.36E-29 0.0850 2.230E+13 
Cm-243 1.6443E-07 899.668 1,799.337 O.ooE+OO 1.48E-04 2.96E-04 0.1250 1.509E+13 
Cm-244 2.9330E-05 899.668 1,799.337 O.ooE+OO 2.64E-02 5.28E-02 0.2250 1.924E+13 
Co-GO 5.3186E-oB 899.668 1,799.337 O.ooE+OO 4.79E-03 9.57E-03 0.3750 8.374E+12 
Cs-l34 3.1563E-03 899.668 1,799.337 O.ooE+OO 2.84E+OO 5.68E+OO 0.5750 1.366E+14 
Cs-l35 3.4477E-oB 899.668 1,799.337 O.ooE+OO 3.10E-03 6.20E-03 0.8500 2.309E+12 
CS-137 2.0313E+OO 899.668 1,799.337 O.ooE+OO 1.83E+03 3.66E+03 1.2500 1.319E+12 
EU-l54 2.4513E-02 899.668 1,799.337 O.ooE+OO 2.21E+Ol 4.41E+Ol 1.7500 6.054E+l0 
EU-155 4.8175E-03 899.668 1,799.337 O.ooE+OO 4.33E+OO 8.67E+OO 2.2500 5.311E+06 
Fe-55 1.2397E-04 899.668 1,799.337 O.ooE+OO 1.12E-ol 2.23E-Ol 2.7500 3.002E+06 
H-3 4.5697E-03 899.668 1,799.337 O.ooE+OO 4.11E+OO 8.22E+OO 3.5000 1.379E+04 
1-129 7.5300E-07 899.668 1,799.337 O.ooE+OO 6.77E-04 1.35E-03 5.ססOO 7.795E+02 
Kr-ss 1.0850E-ol 899.668 1,799.337 O.ooE+OO 9.76E+Ol 1.95E+02 7.ססOO 8.607E+Ol 
Np-237 9.5561E-oB 899.668 1,799.337 O.ooE+OO 8.60E-03 1.72E-02 11.ססOO 9.645E+OO 
Pa-231 2.0359E-09 899.668 1,799.337 O.OOE+OO 1.83E-OG 3.66E-oB 
Pb-21 0 4.9728E-l1 899.668 1,799.337 O.ooE+OO 4.47E-oB 8.95E-oB 
Pm-147 4.8502E-02 899.668 1,799.337 O.ooE+OO 4.36E+Ol 8.73E+Ol 
PU-238 1.8254E-02 899.668 1,799.337 O.ooE+OO l.64E+Ol 3.28E+Ol 
PU-239 4.2810E-04 899.668 1,799.337 O.ooE+OO 3.85E-ol 7.70E-ol 
PU-240 2.4368E-04 899.668 1,799.337 O.ooE+OO 2.19E-ol 4.38E-ol 
PU-241 3.3415E-02 899.668 1,799.337 O.ooE+OO 3.01E+Ol 6.01E+Ol 
PU-242 3.6329E-07 899.668 1,799.337 O.ooE+OO 3.27E-04 6.54E-04 
Ra-226 2.2854E-l0 899.668 1,799.337 O.ooE+OO 2.OGE-07 4.11E-07 
Ra-228 1.2426E-14 899.668 1,799.337 O.ooE+OO 1.12E-ll 2.24E-ll 
RU-1OG 6.3589E-OG 899.668 1,799.337 O.ooE+OO 5.72E-03 1.14E-02 
Se-79 1.2933E-05 899.668 1,799.337 O.ooE+OO f.16E-02 2.33E-02 
Sn-126 1.1574E-05 899.668 1,799.337 O.ooE+OO 1.04E-02 2.08E-02 
Sr-90 1.9248E+OO 899.668 1,799.337 O.ooE+OO 1.73E+03 3.46E+03 
Tc-99 4.2239E-04 899.668 1,799.337 O.ooE+OO 3.80E-ol 7.60E-ol 
Th-229 5.0953E-12 899.668 1,799.337 O.ooE+OO 4.58E-09 9.17E-09 
Th-230 4.1885E-oB 899.668 1,799.337 O.ooE+OO 3.77E-05 7.54E-05 
Th-232 1.9270E-14 899.668 1,799.337 O.ooE+OO 1.73E-ll 3,47E-ll 
TI-208 4.6024E-oB 899.668 1,799.337 O.ooE+OO 4.14E-05 828E-05 
U-232 1.2582E-07 899.668 1,799.337 O.ooE+OO 1.13E-04 226E-04 Thermal Power 
U-233 2.5825E-09 899.668 1,799.337 O.ooE+OO 2.32E-oB 4.65E-oB Nominal Heat SOunding 
U-234 l.8450E-04 899.668 1,799.337 O.ooE+OO 1.66E-ol 3.32E-ol Output Heat Output 
U-235 -2.7235E-06 899.668 0.000 4.10E-03 1.65E-03 4.10E-03 /Wattsl /Walls} 
U-236 1.5493E-05 899.668 1,799.337 O.ooE+OO 1.39E-02 2.79E-02 2.14E+01 4.29E+Ol 
U-238 -42851E-09 899.668 0.000 4.81E-05 4.42E-05 4.81E-05 Total Total 
V-90 1.9254E+OO 899.668 1,799.337 O.ooE+OO 1.73E+03 3.46E+03 
Other Radionuclides 1.74E+03 3.48E+03 
m. Template SeIedioIl SumoIaI'Y, BumunStJmmary, a04()~ 
Temolata Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Conslltuents: U-ALX U 

BOL Enrichment %: 92.99998697 60 to 100 

BumupSumma~(MWd)' Basis for burnup used in estimate: 
FromSFD EstImated 

Nominat:1 899.668 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1,799.337 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EstImated EOl HMlGlven EOl HM 
Nominal:1 1.40 I 1.051 

Bounding: 2.80 ,
Reactor shutdown, core removal. storage, stuppmg or other date conflnnlng that irradiation ceased for fuel.
 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland TempI3te Wormatiou Estimated 

Fuel Name: FRR MTR-S (NETHERLANDS) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 608 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 61 - MTR TYPE Template: ATA (Ught Water, Alum., 60 to 100%, U) 2.54 
Heevy Metal Mass: BOl=12.46l<9 ; EOl=6.67k9 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl Heevy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m Xo x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BO!,nding Fuel Energy Pholonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) InventorieS(Cj) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 5,487.977 10,975.954 O.OOE+OO 3.64E-D6 7.28E-06 Avg. MeV 
Am-241 2.0060E-03 5,487.977 10,975.954 O.OOE+OO 1.10E+Ol 2.20E+Ol 0.0150 1.159E+15 
Am-242m 4.2429E-07 5,487.977 10,975.954 O.OOE+OO 2.33E-03 4.66E-03 0.0250 2.409E+14 
Am-243 1.4899E-06 5,487.977 10,975.954 O.OOE+OO 8.18E-03 1.64E-02 0.0375 2.102E+14 
C-14 5.7135E-09 5,487.977 10,975.954 O.OOE+OO 3.14E-Q5 6.27E-Q5 0.0575 2.251E+14 
CI-36 1.3124E-32 5,487.977 10,975.954 O.OOE+OO 7.20E-29 1.44E-28 0.0850 1.360E+14 
Cm-243 1.6443E-Q7 5,487.977 10,975.954 O.OOE+OO 9.02E-04 1.BOE-03 0.1250 9.203E+13 
Cm-244 2.9330E-05 5,487.977 10,975.954 O.OOE+OO 1.61E-Ol 3.22E-Ol 0.2250 1.174E+14 
Co-BO 5.3186E-D6 5,487.977 10,975.954 O.OOE+OO 2.92E-02 5.84E-Q2 0.3750 5.108E+13 
Cs-l34 3.1563E-Q3 5,487.977 10,975.954 O.OOE+OO 1.73E+Ol 3.46E+Ol 0.5750 8.333E+14 
Cs-l35 3.4477E-D6 5.487.977 10,975.954 O.OOE+OO 1.89E-Q2 3.78E-02 0.8500 1.409E+13 
CS-137 2.0313E+OO 5,487.977 10,975.954 O.OOE+OO l.l1E+04 2.23E+04 1.2500 8.045E+12 
Eu-l54 2.4513E-02 5,487.977 10,975.954 O.OOE+OO 1.35E+02 2.69E+02 1.7500 3.693E+l1 
EU-155 4.8175E-Q3 5,487.977 10,975.954 O.OOE+OO 2.64E+Ol 5.29E+Ol 2.2500 3.240E+07 
Fe-55 1.2397E-Q4 5,487.977 10,975.954 O.OOE+OO 6.BOE-Ol l.36E+OO 2.7500 1.831E+07 
H-3 4.5697E-Q3 5,487.977 10,975.954 O.OOE+OO 2.51E+Ol 5.02E+Ol 3.5000 8.414E+04 
1-129 7.5300E-07 5,487.977 10,975.954 O.OOE+OO 4.13E-03 8.26E-03 5.ססOO 4.755E+03 
Kr-85 1.0850E-Ql 5,487.977 10,975.954 O.OOE+OO 5.95E+02 1.19E+03 7.ססOO 5.250E+02 
Np-237 9.5561E-D6 5,487.977 10,975.954 O.OOE+OO 5.24E-02 1.05E-Ql 11.ססOO 5.884E+Ol 
Pa-231 2.0359E-Q9 5,487.977 10,975.954 O.OOE+OO 1.12E-05 2.23E-05 
Pb-21 0 4.9728E-ll 5,487.977 10,975.954 O.OOE+OO 2.73E-07 5.46E-07 
Pm-147 4.8502E-02 5,487.977 10,975.954 O.OOE+OO 2.66E+02 5.32E+02 
Pu-238 1.8254E-02 5,487.977 10,975.954 O.OOE+OO 1.00E+02 2.00E+02 
Pu-239 4.2810E-Q4 5,487.977 10,975.954 O.OOE+OO 2.35E+OO 4.70E+OO 
Pu-240 2.4368E-Q4 5,487.977 10,975.954 O.OOE+OO 1.34E+OO 2.67E+OO 
Pu-241 3.3415E-02 5,487.977 10,975.954 O.OOE+OO 1.83E+02 3.67E+02 
Pu-242 3.6329E-07 5,487.977 10,975.954 O.OOE+OO 1.99E-Q3 3.99E-Q3 
Ra-226 2.2854E-l0 5,487.977 10,975.954 O.OOE+OO 1.25E-06 2.51E-06 
Ra-228 1.2426E-14 5,487.977 10,975.954 O.OOE+OO 6.82E-11 1.36E-l0 
Ru-106 6.3569E-D6 5,487.977 10,975.954 O.OOE+OO 3.49E-02 6.98E-Q2 
Se-79 1.2933E-05 5,487.977 10,975.954 O.OOE+OO 7.10E-02 1.42E-Q1 
Sn-126 1.1574E-Q5 5,487.977 10,975.954 O.OOE+OO 6.35E-Q2 1.27E-Q1 
Sr-90 1.9248E+OO 5,487.977 10,975.954 O.OOE+OO l.06E+04 2.11E+04 
Tc-99 4.2239E-04 5,487.977 10,975.954 O.OOE+OO 2.32E+OO 4.64E+OO 
Th-229 5.0953E-12 5,487.977 10,975.954 O.OOE+OO 2.BOE-oB 5.59E-oB 
Th-230 4.1885E-oB 5,487.977 10,975.954 O.OOE+OO 2.30E-Q4 4.60E-04 
Th-232 1.9270E-14 5,487.977 10,975.954 O.OOE+OO 1.06E-l0 2.12E-l0 
11-208 4.6024E-oB 5,487.977 10,975.954 O.OOE+OO 2.53E-04 5.05E-Q4 
U-232 1.2582E-Q7 5,487.977 10,975.954 O.OOE+OO 6.90E-04 1.38E-03 Thermal Power 
U-233 2.5825E-09 5,487.977 10,975.954 O.OOE+OO 1.42E-Q5 2.83E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 5,487.977 10,975.954 O.OOE+OO 1.01E+OO 2.03E+OO Oulput Heat Output 
U-235 -2.7235E-D6 5,487.977 0.000 2.50E-02 1.01E-Q2 2.50E-02 /Watts) /Wattsi 
U-236 1.5493E-Q5 5,487.977 10,975.954 O.OOE+OO 8.50E-02 1.70E-Q1 1.31E+02 2.62E+02 
U-238 -4.2851 E-09 5,487.977 0.000 2.93E-Q4 2.70E-Q4 2.93E-Q4 Total Total 
Y-90 1.9254E+OO 5,487.977 10,975.954 O.OOE+OO 1.06E+04 2.11E+04 
Other Radionuelides 1.06E+04 2.12E+04 

m.TernoIl!te~~0'.'1IlJnuj and~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 0/0: 92.99998578 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 5.487.9n Nominal bumup calOJlated from the heavy metal mass destroyed. 
Bounding: 10,975.954 Bouncing bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM 

Nomlna':1 1.40 I 1.051 
Bounding: 2.80 ,

Reactor shutdown, core r9moval. storage, shipping or other date conflnmng that irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worll<sheet 
I. Fuel and Template lnfotDlllllon Estimated 

Fuel Nam<>: FRR MTR-S (PERU) 'Fuel decay start date: 2010 Canister usage: 
SNF 10 #: 5<» estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 23 - ASSEMBLY Template: ATR (Ught Water, Alum" 60 to 100%. U) 0.96 
Heavy Metal Mas.: BOl=32.20kg : EOl=28.98kg "Template llumup(MWd): 367.2 
ROD Stor_ SI1<>: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 years 
m b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"A"'e:"-2"'2;,;7 6"'.~63"'1"'3_;=E_;-1"'0---____:3;.:,04;;_;o9::_.4:o:0"'O---__:6;.:,0::,;9~8"".801 0.OOE+O~0----;2;:;.0,~2",E'-C-06~--_c4C';.04~E,-,-06;;:;_-11_..:A.::V,,:9.C'Me~V--_c~=_-:-:-
"A::.:m.:.:-2=-4~1c_------_---':2~.0060=~Eo_-Q"'3=__---_=3"=,04'79~.:c400~---_=6,'"0~98~"'".S01---0:00E+()0 6.12E+OO 1.22E+01 0.0150 6.438E+14 
Am-242m 4.2429E_Q7 3,049.400 6,098.801 O.OOE+OO 1.29E-03 2.59E_Q3 0.0250 1.339E+14 

.;A"'m:;--"'243=- ~1."'48~9;::9~Eo_-~06;o_----3=',,,04.;:9~.40~0=__----'60",0",98"",.80" 1 O.OOE+OO 4,54E-03 9.09E_Q3 0.0375 1.168E+14 

.;C,,-~14;;----------_75.:;;7.;,135~Eo--~09:i___---_c3"',;;:04~9~.4:;:00:sc_---_.;6?:,0:s928:~.soi· O.OOE+OO 1.74E-05 3.48E-Q5 0.0575 1.251E+14 
CI-36 1.3124E-32 3,049.400 6,098.801 O.OOE+OO 4.00E-29 8.00E-29 0.0850 7.557E+13 
-"Co"m:.:.--=243~-------:;_1."::6443="Eo_-0"'7=_---...:3~,"'04.;:9~.4::::00~----'6'",0",9",8",.80,-:_1 O.OOE+OO 5.01 E-04 1.00E_Q3 0.1250 5.114E+13 
Cm-244 2.9330E-05 3,049.400 6,098.801 O.OOE+OO 8.94E-02 1.79E-01 0.2250 6.521E+13 
-"C0-60~c=-:- --;5",.3,=1_=86",Eo_-~06;o_---~3""04~9.",4~OO;o_---,::6,,O:"::,:98.801 O.OOE+OO 1.62E_Q2 3.24E_Q2 0.3750 2.838E+13 
Cs-134 3.1563E-03 3,049.400 6,098.801 O.OOE+OO 9.62E+OO 1.92E+01 0.5750 4.630E+14 
Cs-135 3.4477E_Q6 3,049.400 6,098.801 O.OOE+OO 1.05E_Q2 2,10E_Q2 0.8500 7.828E+12 

-;:C::-S---o1-;c377- -';2:":.03~13"'E='+OO~---_;;3,:;,04~9."'400~---.;:6S,098.801 O.OOE+OO 6.19E+03 1.24E+04 1.2500 4.470E+12 
-;:E:::u-_;1-=54;:----- __...:2~.4:::5'=1"'3_;=E-~0:::;2---____:3"',04;;_;o9::_.400~---__:6'"',098.801 O.OOE+OO 7.47E+01 1.49E+02 1.7500 2.052E+11 
"'E"u:..,-1"'5"'5'---------...:4...8;::1=-:7~5==E:_:-030"_---_"3o,,,04~9:::.400~'----__"6~,O,,:9,=,8.~801 O.OOE+OO 1,47E+01 2.94E+01 2.2500 1.800E+07 
Fe-55 1.2397E-Q4 3,049.400 6,098.801
 O.OOE+OO 3.78E_Q1 7.56E-01 2.7500 1.017E+07 
H-3 4.5697E_Q3 3,049.400 6,098.801
 O.OOE+OO 1.39E+01 2,79E+01 3.5000 4.680E+04 
1-129 7.5300E_Q7 3,049.400 6,098.801 O.OOE+OO 2.30E-03 4.59E-03 5.ססOO 2.662E+03 
Kr-85 1.0850E_Q1 3,049.400 6,098.801 O.OOE+OO 3.31 E+02 6.62E+02 7.ססOO 2.941E+02 
Np-237 9.5561E_Q6 3,049.400 6,098.801 O.OOE+OO 2,91E-02 5.63E_Q2 11.ססOO 3.296E+01 
-;p"'ac;-2c;3~1-------27."'035:;;;;;9"'E_;-Q:_o9---_c3"',;;:04;;9;'_.400~---_c6;.:,O=:98~.80", 1 O.OOE+OO 6.21 E-06 1.24E-Q5 
-;P"'b-:"2':'1:'::0;- 4:;_,,,97~2,,8==Ec..;-1:::1c_---3=',=_04"'9;'_.400~---...:6~,O=,98:~.801 0.OOE-"'+OO~---7-1."C5"'2Eo_-.:;:07,:O---__"3"'.03~E-Q_"'=7-_j1 
.;,p"'m::,-;;;14"'7 4"i'.~85"'0~2~E_.;-Q;;;2'-----___c3"',;;:04;;9;.::,400~'----_;6"',O",98S;.801~----O:-oOE+oo 1.48E+02 2.98E+02 
Pu-238 1.8254E_Q2 3,049.400 6,098.801 O.OOE+OO 5.57E+01 1.11 E+02 
Pu-239 4.2810E-Q4 3,049.400 6,098.801 O.OOE+OO 1.31E+OO 2,61E+OO 
Pu-240 2.4368E-Q4 3,049.400 6,098.801 O.OOE+OO 7.43E-01 1.49E+OO 
Pu-241 3.3415E_Q2 3,049.400 6,098.801 O.OOE+OO 1.02E+02 2.04E+02 
Pu-242 3.6329E_Q7 3,049.400 6,098.801 O.OOE+OO 1.11 E-Q3 2.22E-Q3 
Ra-226 2.2854E-10 3,049.400 6,098.801 O.OOE+OO 6.97E_Q7 1.39E_Q6 
Ra-228 1.2426E-14 3,049.400 6,098.801 0.OOE~+OO,~----':3"'.7~~9==Ec..;-1:::1---~7~.528;;:E'_=-10'1c_--11 
Ru-106 6.3589E_Q6 3,049.400 6,098.801 O.OOE+OO 1.94E_Q2 3.88E_Q2 
Se-79 1.2933E-Q5 3,049.400 6,098.801 O.OOE+OO 3.94E_Q2 7.89E_Q2 
Sn-126 1.1574E-Q5 3,049.400 6,098.801 O.OOE+OO 3.53E_Q2 7.06E-02 
Sr-90 1.9248E+OO 3,049.400 6,098.801 O.OOE+OO 5.87E+03 1.17E+04 
Te-99 4.2239E-Q4 3.049.400 6,098.801 O.OOE+OO 1.29E+OO 2.58E+OO 
Th-229 5.0953E-12 3,049,400 6,098.801 O.OOE+OO 1.55E-oB 3.11E-oB 
Th-230 4.1885E-oB 3,049.400 6,098.801 O.OOE+OO 1.28E-04 2.55E-04 
~Th-~2"'32::_--------17'.='92"'7:':0_;=E-;-1"'4---____:3;.:,04;;_;o9:.:..400~---__:6"',O"'98~.80~-=-1--__"0"::.00~E~+OO'-=----'51:.-":'.8840EE-~~ 1.18E-l0 
TI-208 4.6024E_Q6 3,049.400 6,098,801 O.OOE+OO ~ 2.81 E-04
 
U-232 12582E-Q7 3,049.400 6,098.801 O.OOE+OO 3.84E-04 7.67E-Q4 Thennal Power
 
7U;-,-2;;;33~-------_72.o;;58~2~5~Eo--Q9~---_c3;.:,;:04_;:9:.:.400~=__--___;6:.:,0"'98~.80~1___c0:.:.=_00;;;Eo-+OOc;;;:; Heat__-_;7.:;.88~E_;-Q6c;_---,;_1==.58~E-Q5~;__1fNominai Bounding
7U;-;-2"'34:i-- 1='.84~50~E~-Q4~---...:3"',04~9:o:;.400=---"'6,"::098~.801 O.OOE+OO 5.63E-01 1.13E+OO Output Heat Output
U-235 -2.7235E_Q6 3,049.400 0.000 1.14E-02 3.13E-Q3 1.14E-Q2 /Wattsl (Walts) 
U-236 1.5493E-Q5 3,049.400 6,098.801 O.OOE+OO 4.72E_Q2 9.45E_Q2 7.27E.01 1.45E+02
 
U-238 -4.2851E-Q9 3,049.400 0.000 9.04E-Q3 9.03E_Q3 9.04E-Q3 Total Total
 
Y-90 l.9254E+OO 3,049.400 6,098.801 O.OOE+OO 5,87E+03 1.17E+04
 
Other Radlonuelides 5.90E+03 1.18E+04 
m.TeflIIlIare Sdeedon s..mmarv. 8 and Cbed<lo 
Templa1e Selection Summary 

From SFO UsecI Basis for Parameter Differences: 
Reactor Moderato1:I-__,U:;::G=:HT-";-,W,,A-",T:.E,,-R_-+_-=U:.GH,,-T:..,W,,-A~T,-,E:;::R'__-1This Template was used for the fOUowing reasons: 

Fuel Cladding: ALUM ALUM This fuel matches ATR Template on aU but one parameter (enridJmeot) maJ<ing ATR a .._e 
BOl HM Constituents: U308 U match. 

BOl Enrichment %: 16.42857201 60 10 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimsted 

Nomlnal:1 I 3,049.400 Nominel bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 6,098.801
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstimstedBumupl 

Bumup Multiplier Given Bumup Estimatod EOl HMiGiven EOl HM
 
Nominal: 0.30
 I 1.011
 

Bounding: 0.60
 ,
Reactor shutdown. core removal, storage, shipping or other date conflrTmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeanpJate lPf'_tioln Estimated 

Fuel Name: FRR MTR-S (PORTUGAL) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 632 estimates 8S of: 2030 18"x10' 

Fuel Units & Oeser: 22 - MTR TYPE Template: ATR (Ught Watar, Alum., 60 to 100%, U) 0.92 
_vy Metal Mass: BO~.25kg : EOl=3.92kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
.n.Estbnates .m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 2,200.116 4,400.231 O.ooE+OO 1.46E-Q6 2.92E-06 Avg. MeV 
Am-241 2.0060E-Q3 2,200.116 4,400.231 O.ooEiOO 4.41EiOO 8.63E+OO 0.0150 4.645E+14 
Am-242m 4.2429E-07 2,200.116 4,400.231 O.ooEiOO 9.33E-04 1.87E-03 0.0250 9.659E+13 
Am-243 1.4899E-06 2,200.116 4,400.231 O.ooEiOO 3.28E-03 6.56E-03 0.0375 8.425E+13 
C-14 5.7135E-{)9 2,200.116 4,400.231 O.ooEiOO 1.26E-{)5 2.51E-05 0.0575 9.023E+13 
CI-36 1.3124E-32 2,200.116 4,400.231 O.ooE+OO 2.89E-29 5.77E-29 0.0650 5.453E+13 
Cm-243 1.6443E-07 2,200.116 4,400.231 O.ooEiOO 3.62E-04 7.24E-{)4 0.1250 3.690E+13 
Cm-244 2.9330E-{)5 2,200.116 4,400.231 O.ooEiOO 6.45E-02 1.29E-Ol 0.2250 4.705E+13 
Co-6O 5.3186E-Q6 2,200.116 4,400.231 O.ooEiOO 1.17E-02 2.34E-02 0.3750 2.048E+13 
Cs-l34 3.1563E-{)3 2,200.116 4,400.231 O.ooEiOO 6.94EiOO 1.39E+Ol 0.5750 3.341E+14 
Cs-l35 3.4477E-06 2,200.116 4,400.231 O.ooEiOO 7.59E-03 1.52E-02 0.8500 5.648E+12 
Cs-137 2.0313EiOO 2,200.116 4,400.231 O.ooEiOO 4.47E+03 8.94E+03 1.2500 3.225E+12 
EU-l54 2.4513E-02 2,200.116 4,400.231 O.ooEiOO 5.39E+Ol 1.08E+02 1.7500 1.480E+11 
Eu-155 4.8175E-Q3 2,200.116 4,400.231 O.ooEiOO 1.06E+Ol 2.12E+Ol 2.2500 1.299E+07 
Fe-55 1.2397E-04 2,200.116 4,400.231 O.ooEiOO 2.73E-{)1 5.45E-Ol 2.7500 7.340E+06 
H-3 4.5697E-Q3 2,200.116 4,400.231 O.ooEiOO 1.01E+Ol 2.01E+Ol 3.5000 3.373E+04 
1-129 7.5300E-07 2,200.116 4,400.231 O.ooEiOO 1.86E-03 3.31E-03 5.ססOO 1.906E+03 
Kr-85 1.0850E-{)1 2,200.116 4,400.231 O.ooEiOO 2.39E+02 4.77E+02 7.ססOO 2.105E+02 
Np-237 9.5561E-06 2,200.116 4,400.231 O.ooEiOO 2.10E-{)2 4.20E-02 11.ססOO 2.359E+Ol 
Pa-231 2.0359E-09 2,200.116 4,400.231 O.ooEiOO 4.48E-06 8.96E-Q6 
Pb-210 4.9728E-ll 2,200.116 4,400.231 O.ooEiOO 1.09E-07 2.19E-{)7 
Pm-147 4.8502E-{)2 2,200.116 4,400.231 O.ooEiOO 1.07E+02 2.13E+02 
PU-238 1.8254E-{)2 2,200.116 4,400231 O.ooEiOO 4.02E+Ol 8.03E+Ol 
Pu-239 4.2810E-{)4 2,200.116 4,400.231 O.ooEiOO 9.42E-Ol 1.88EiOO 
Pu-240 2.4368E-04 2,200.116 4,400.231 O.ooEiOO 5.36E-Ol 1.07EiOO 
Pu-241 3.3415E-D2 2,200.116 4,400.231 O.ooEiOO 7.35E+Ol 1.47E+02 
Pu-242 3.6329E-{)7 2,200.116 4,400.231 O.ooEiOO 7.99E-04 l.60E-Q3 
Ra-226 2.2854E-l0 2,200.116 4,400.231 O.ooEiOO 5.03E-{)7 1.01E-06 
Ra-228 1.2426E-14 2,200.116 4,400.231 O.ooEiOO 2.73E-ll 5.47E-ll 
RU-l06 6.3589E-Q6 2,200.116 4,400.231 O.ooEiOO 1.40E-02 2.60E-{)2 
S8079 1.2933E-{)5 2,200_116 4,400.231 O.ooEiOO 2.85E-02 5.69E-{)2 
Sn-126 1.1574E-{)5 2,200.116 4,400.231 O.ooEiOO 2.55E-{)2 5.09E-02 
Sr-90 1.9248EiOO 2,200.116 4,400.231 O_ooEiOO 4.23E+03 8.47E+03 
Tc-99 4.2239E-<l4 2,200.116 4,400.231 O.ooE+OO 9.29E-Ol 1.86EiOO 
Th-229 5.0953E-12 2,200.116 4,400.231 O.ooEiOO 1.12E-08 2.24E-Q6 
Th-230 4.1885E-Q6 2,200.116 4,400.231 O.ooEiOO 9.22E-05 l.84E-04 
Th-232 1.9270E-14 2,200.116 4,400.231 O.ooEiOO 4.24E-11 8.48E-l1 
TI-208 4.6024E-Q6 2,200.116 4,400.231 O.ooEiOO 1.01E-{)4 2.03E-{)4 
U-232 1.2582E-07 2,200.116 4,400.231 O.ooEiOO 2.77E-04 5.54E-{)4 Thermal Power 
U-233 2.5825E-09 2,200.116 4,400231 O.ooEiOO 5.68E-06 1.14E-{)5 Nominal Heat SoUnding 
U-234 1.8450E-{)4 2,200.116 4,400.231 O.ooEiOO 4.06E-01 8.12E-{)1 Output Heat Output 
U-235 -2.7235E-Q6 2,200.116 0.000 1.26E-{)2 6.56E-Q3 1.26E-02 /Wattsl /Wattsl 
U-236 l.5493E-{)5 2,200.116 4,400.231 O.ooEiOO 3.41E-{)2 6.82E-02 5.24E+Ol 1_05E+02 
U-238 -4.2851 E-{)9 2,200.116 0.000 1.47E-04 1.38E-{)4 1.47E-{)4 Total Total 
V-90 1.9254EiOO 2,200.116 4,400.231 O.ooEiOO 4.24E+03 8.47E+03 
Other Radionuclides 4.26E+03 8.51E+03 
;m.·T....te.~.·~l'Y,$ -()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constltuenla: U-ALX U 

BOL enrichment %: 92.99999055 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimsted 

Nominal: 2,200.116 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 4,400.231 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estim_ EOl HMlGlven EOl HM 
Nominal: 1.12 I 1.031 

Boundlng:1 2.24 ,
Reactor shutdown. core removal, storage. shipping or other date conflnmng that Irracfiatlon ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide ~nventory Worksheet 
I. Fuelllnd Template lnfonJlldion Est'mated 

Fuel Name: FRR MTR-S (PORTUGAL) 'Fuel decay start date: 2010 Canister usage: 
SNF 10 jl: 542 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:-: 6 - ASSEMBLY Template: ATR (Ught Water, Alum.• 60 to 100%, U) 0.25 
Heavy Metal Ma..: BOl=5.40k9 ; EOl=5.15k9 "Template Bumup(MWd): 367.2 
ROD Storage Sit,,: SRS T"mplate BOl Heavy Metal Mass (MT): 0.00116689 

Template OeDay Time' 20 years 
m x" b Gamma Sources Y" Yb 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-,;;A,::C-:,:22~7;.,- 6;c.~63:;;1~3",E---;-1;;;0 -;;2~35~.2;;;3S9:------ ~47~O;::.4;:;7c.:9, O.OOE+OO 1.56E=--"07~ __---,,3,".I_"O'2E=--,,O-,-7_+---=:::AY39"-',=Me:c-V~__~=---,-,-
Am-241 2.0060E-03 235.239 470.479 O.OOE+OO 4.72E-Ol 9.44E-Ol 0.0150 4.966E+13 
-';:A"'m'---2"'4"2"'m-c--------------'4""."'24"'2"9"'E;;-o"'7:--------''2'''35"'.=23"'9:------4~7"'0:-c.479----O'OOE=+oo·7.:'-----;9:::.90:8"'E;;-0"'5:-------"2'-;.00;;;;::E--;-04O;--~1-----,0".02~50::-------,1-;.033::::.:EO'+--;1-::3 
Am-243 1.4899E_06 235.239 470.479 O.OOE+OO 3.5()E-04 7.01 E-04 0.0375 9.008E+12 
C-14 5.7135E-09 235.239 470.479 0.OOE+O:?0~--_=I-":.34.==E-06~----'=2-":.6-=9;=E-06~-+-~0.~05o=7-"5----=-9.::-648:e::-::;E,--+1",,2 
CI-36 1.3124E-32 235.239 470.479 O.OOE+OO 3.09E-30 6.17E-30 0.0850 5.830E+12 
Cm-243 1.6443E-07 235.239 470.479 O.OOE+OO 3.87E-05 7.74E-05 0.1250 3.945E+12 
Cm-244 2.9330E-05 235.239 470.479 0.OOE=+OO"="-------'6"'.=90"'Eo---o=:3:-----71."'36"'Eo---"'02:---1I---;0".22=50:-------c5".0"'3"1'E"'+'-":'12 
-;Cco-6O~C-'------------"5.';;30':186~E--;-06~--------::2"'3;c5.-=23=:9:-------;4~70"'.47.7;;9c----0~.';;00"'E~+OO~------,10'.2"5;E=-~03;c-------;;2~.5~OE=-o~3-+-0;:.3;;:7;;50;c------;;:2.-;:190~E+-'-1~2 
Cs-l34 3.1563E-03 235.239 470.479 O.OOE+OO 7.42E-Ol 1.48E+OO 0.5750 3.572E+13 
Cs-l35 3.4477E_06 235.239 470.479 O.OOE+OO 8.11E-04 1.62E-03 0.8500 6.039E+ll 
Cs-137 2.0313E+OO 235.239 470.479 0.00E+OO~---4"'.7"8·-~EO:+O"'2~---9"'.-;c56~E=+o-';2;-2--jf----'1;::.2~500~---3"'.448::;;;~E+'-:l::-l 

-;E"'u";-IC'54,.;c--- ---"'2."'45""1"'3""E__;-o"'2;-----;2"'35;c._=23"'9:-----__;47~0"'.47.7;;9c---_=0._=00"'E~+O~0------:5~.77.E='+OO~----;;I.~15~E=+O~I-+--c;;-1.7;;;500:;;;;- -;'1.;;:5832E+"-;1~0 
Eu-155 4.8175E-03 235.239 470.479 O.OOE+OO 1.13E+OO 2.27E+OO 2.2500 1.389E+06 
Fe-55 1.2397E-04 235239 470.479 O.OOE+OO 2.92E-02 5.83E-02 2.7500 7.848E+05 
H-3 4.5697E-03 235.239 470.479 O.OOE+OO 1.07E+OO 2.15E+OO 3.5000 3.614E+03 
1-129 7.53OOE-07 235.239 470.479 O.OOE+OO 1.77E-04 3.54E-04 5.ססOO 2.071E+02 
Kr-85 1.0850E-ol 235.239 470.479 O.OOE+OO 2.55E+Ol 5.10E+Ol 7.ססOO 2_289E+01 
Np-237 9.5561E-06 235.239 470.479 O.OOE+OO 2.25E-03 4.50E-03 11.ססOO 2.566E+OO 
Pa-231 2.0359E-09 235.239 470.479 O.OOE+OO 4.79E-07 9.58E-07 
Pb-21 0 4.9728E-l1 235.239 470.479 O.OOE+OO 1.17E-08 2.34E-08 
Pm-147 4.8502E-02 235.239 470.479 O.OOE+OO 1.14E+Ol 2.28E+Ol 
Pu-238 1.8254E-02 235.239 470.479 O.OOE+OO 4.29E+OO 8.59E+OO 
Pu-239 4.2810E-04 235.239 470.479 O.OOE+OO 1.01E-ol 2.01E-ol 
Pu-240 2.4368E-04 235.239 470.479 O.OOE+OO 5.73E-02 1.15E-ol 
Pu-241 3.3415E_o2 235.239 470.479 O.OOE+OO 7.86E+OO 1.57E+Ol 
Pu-242 3.6329E-07 235.239 470.479 O.OOE+OO 8.55E-05 1.71E-04 
Ra-226 2.2854E-l0 235.239 470.479 O.OOE+OO 5.38E-08 1.08E-07 

-=Ra;=-2"'2'=8 ~1.2426E-14 235.239 470.479 O.OOE+OO 2.92E-12 5.85E-12 
Ru-l08 6.3589E_06 235.239 470.479' O.OOE+OO 1.50E-03 2.99E-03 
Se-79 1.2933E-05 235.239 470.479 O.OOE+OO 3.04E-03 6.08E-03 
Sn-126 1.1574E-05 235.239 470.479 O.OOE+OO 2.72E-03 5.45E-03 
Sr-90 1.9248E+OO 235.239 470.479 O.OOE+OO 4.53E+02 9.06E+02 
Tc-99 4.2239E-04 235.239 470.479 O.OOE+OO 9.94E-02 1.99E-ol 
Th-229 5.0953E-12 235.239 470.479 O.OOE+OO 1.20E-09 2.40E-09 
Th-230 4.1885E-08 235.239 470.479 O.OOE+OO 9.85E_06 1.97E-05 
Th-232 1.9270E-14 235.239 470.479 O.OOE+OO 4.53E-12 9.07E-12 
T1-208 4.6024E-08 235.239 470.479 O.OOE+OO I.08E-05 2.17E-05 
U-232 1.2562E-07 235.239 470.479 O.OOE+OO 2.96E-05 5.92E-05 Thermal Power 
-;U7-~233;;:::_-------___;2:::;.58C?;;2,,5E~-Q9~--__--;2,,3;;:5::;.2;o3"'9__--_"4~70;c.C;47~9:c_--...:O~.;;:OO;:~Eo--+OO~-----'_--';6::;.08s:;;:EC;-o;;7,-------i.:l:;.2:;;2=E_;-06;;;__-flNominatHeat Bounding
U-234 1.8450E-04 235.239 470.479 O.OOE+OO 4.34E-02 8.68E-02 Outpul Heal Output 
U-235 -2.7235E_06 235.239 0.000 2.33E-03 1.69E-03 2.33E-03 /Wattsl /Wattsi 
U-236 1.5493E-05 235.239 470.479 O.OOE+OO 3.64E-03 7.29E-03 5.61E+00 1.12E+Ol 
U-238 -4.2851E-09 235.239 0.000 1.45E-03 1.45E-03 1.45E-03 Total Total 
Y-90 1.9254E+OO 235239 470.479 O.OOE+OO 4.53E+02 9.06E+02 
Other Radionuclides 4.55E+02 9.10E+02 

Template selection Summary 
From SFO Used Basis for Parameter Differences: 

Reactor Moderator:i---_U"'G"'HT-:::-;W-::A-::T-=E:..:R_--+_-=U-=GHT7.-W;.oA;.oT:.:E:..:R_--jThis Template was used for th9 following reasons: 
Fuel Cladding: ALUM ALUM Th~ fuel matches 00 all p3llllll9lers eXceplenrichmenl. 

BO~o~==:I-----::c2O:-.~=A'::LX::l-::c32;:---+-------=60:;-:-'t~:.,1::;00::----j 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO I Estimated 

Nomin.I:1 I 235.239 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: I 470.479 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 
Nomln<JI: 0.14 I 1.001 

Bounding: 0.28 
Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 1 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
:I. Flid llIId T~ W,,-lion Estimated 

Fuel Name: FRR MTR-S (SWITZERLAND) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 658 Estimates as of: 2030 18"xl0' 

Fuel Units & Doser: 55 - MTR TYPE Template: ATR (Ught Water, Atum.• 60 to 100%, U) 2.29 
Heavy Metal Ma••: BOl.=16.68k9 : EOl.=5.97k9 'Template Bumup(MWd): 367.2 
ROO Storsge SI1e: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuellde Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 10,135.949 15,792.496 O.OOE+OO 6.72E-06 1.OSE-OS Avg. MeV 
Am-241 2.0060E-03 10,135.949 15,792.496 O.OOE+OO 2.03E+Ol 3.17E+Ol 0.0150 1.667E+15 
Am-242m 42429E-07 10,135.949 15,792.496 O.OOE+OO 4.30E-Q3 6.70E-Q3 0.0250 3.467E+14 
Am-243 1.4899E-06 10,135.949 15,792.496 O.OOE+OO 1.51E-02 2.35E-02 0.0375 3.024E+14 
C-14 5.7135E-09 10,135.949 15,792.496 O.OOE+OO 5.79E-OS 9.02E-OS 0.0575 3.238E+14 
CI-36 1.3124E-32 10,135.949 15,792.496 O.OOE+OO 1.33E-28 2.07E-28 0.0850 1.957E+14 
Cm-243 1.6443E-07 10,135.949 15,792.496 O.OOE+OO 1.67E-03 2.60E-Q3 0.1250 1.324E+14 
Cm-244 2.9330E-OS 10,135.949 15,792.496 O.OOE+OO 2.97E-Ol 4.63E-Ol 0.2250 1.689E+14 
Co-6O 5.3186E-Q6 10,135.949 15,792.496 O.OOE+OO 5.39E-02 8.40E-02 0.3750 7.350E+13 
Cs-l34 3.1563E-03 10,135.949 15,792.496 O.OOE+OO 3.20E+Ol 4.98E+Ol 0.5750 1.199E+15 
Cs-135 3.44nE-06 10,135.949 15,792.496 O.OOE+OO 3.49E-02 5.44E-Q2 0.8500 2.027E+13 
Cs-137 2.0313E+OO 10,135.949 15,792.496 O.OOE+OO 2.06E+04 3.21E+04 1.2500 1.158E+13 
EU-l54 2.4513E-Q2 10,135.949 15,792.496 O.OOE+OO 2.48E+02 3.87E+02 1.7500 5.313E+ll 
Eu-155 4.8175E-03 10,135.949 15,792.496 O.OOE+OO 4.86E+Ol 7.61E+Ol 2.2500 4.661E+07 
Fe-55 1.2397E-04 10,135.949 15,792.496 O.OOE+OO 1.26E+OO 1.96E+OO 2.7500 2.634E+07 
H-3 4.5697E-Q3 10,135.949 15,792.496 O.OOE+OO 4.63E+Ol 7.22E+Ol 3.5000 1.211E+05 
1-129 7.5300E-Q7 10,135.949 15,792.496 O.OOE+OO 7.63E-Q3 1.19E-02 5.ססOO 6.841E+03 
Kr-85 1.0850E-Ol 10,135.949 15,792.496 O.OOE+OO 1.10E+03 1.71E+03 7.ססOO 7.554E+02 
Np-237 9.5561E-Q6 10,135.949 15,792.496 O.OOE+OO 9.69E-02 1.51E-Ol 11.ססOO 8.465E+Ol 
Pa-231 2.0359E-Q9 10,135.949 15,792.496 O.OOE+OO 2.06E-OS 322E-OS 
Pb-21 0 4.9728E-ll 10,135.949 15,792.496 O.OOE+OO 5.04E-Q7 7.85E-Q7 
Pm-147 4.8502E-02 10,135.949 15,792.496 O.OOE+OO 4.92E+02 7.66E+02 
Pu-236 1.8254E-Q2 10,135.949 15,792.496 O.OOE+OO 1.85E+02 2.88E+02 
Pu-239 4.2810E-Q4 10,135.949 15,792.496 O.OOE+OO 4.34E+OO 6.76E+OO 
Pu-240 2.4368E-04 10,135.949 15,792.496 O.OOE+OO 2.47E+OO 3.85E+OO 
Pu-241 3.3415E-02 10,135.949 15,792.496 O.OOE+OO 3.39E+02 5.28E+02 
Pu-242 3.6329E-Q7 10,135.949 15,792.496 O.OOE+OO 3.88E-Q3 5.74E-Q3 
Ra-226 2.2854E-l0 10,135.949 15,792.496 O.OOE+OO 2.32E-Q6 3.61E-Q6 
Ra-228 1.2426E-14 10,135.949 15,792.496 O.OOE+OO 1.26E-l0 1.96E-l0 
Ru-l06 6.3589E-Q6 10,135.949 15,792.496 O.OOE+OO 6.45E-Q2 1.00E-Ql 
Se-79 1.2933E-05 10,135.949 15,792.496 O.OOE+OO 1.31E-Ql 2.04E-Ql 
Sn-126 1.1574E-Q5 10,135.949 15,792.496 O.OOE+OO 1.17E-Ol 1.83E-Ql 
Sr-90 1.9248E+OO 10,135.949 15,792.496 O.OOE+OO 1.95E+04 3.04E+04 
Tc-99 4.2239E-Q4 10,135.949 15,792.496 O.OOE+OO 4.28E+OO 6.67E+OO 
Th-229 5.0953E-12 10,135.949 15,792.496 O.OOE+OO 5.16E-08 8.OSE-Q8 
Th-230 4.1885E-Q8 10,135.949 15,792.496 O.OOE+OO 4.25E-04 6.61E-Q4 
Th-232 1.9270E-14 10,135.949 15,792.496 O.OOE+OO 1.95E-l0 3.04E-l0 
T1-206 4.6024E-Q8 10,135.949 15,792.496 O.OOE+OO 4.66E-Q4 7.27E-Q4 
U-232 1.2582E-Q7 10,135.949 15,792.496 O.OOE+OO 1.28E-03 1.99E-03 Thermal Power 
U-233 2.5825E-Q9 10,135.949 15,792.496 O.OOE+OO 2.62E-OS 4.08E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 10,135.949 15,792.496 O.OOE+OO 1.87E+OO 2.91E+OO Output Heat Output 
U-235 -2.7235E-06 10,135.949 0.000 3.35E-Q2 5.91E-Q3 3.35E-Q2 /Wattsl /Watts; 
U-236 1.5493E-Q5 10,135.949 15,792.496 O.OOE+OO 1.57E-Ql 2.45E-Ql 2.42E+02 3.76E+02 
U-238 -4.2851E-Q9 10,135.949 0.000 3.92E-Q4 3.49E-Q4 3.92E-Q4 Total Total 
Y-90 1.9254E+OO 10,135.949 15,792.496 O.OOE+OO 1.95E+04 3.04E+04 
Other Radionuelides 1.96E+04 3.OSE+04 

Ill.TemoIak~·Summarv, BUl'J!Il andClledal 
Template Selection Summary 

FromSFD IJNd Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BDl HM Con.Utuents: U-ALX U 

SOL Enrichment Ok: 93.0ססoo816 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 10,135.949 Nominal bumup calculated from,the heavy metal mass destroyed. 
Bounding: I 15.792.496 Bounding bumup cala,lIated assuming all BOl heavy metal burned. 

Checks
 

Estimated Bumupl
 
BumuD Multiolier Given Bumup EaUmatad EOl HMlGlven EOl HM 

Nomlnal:1 1.93 1 1.101 
Bounding: 3.01 ,

Reactor shutdown, core removal. storage, shipping or other date confmnrng that irradiation ceased for fuel.
 

~otal bumup for ail fuel associated with th.is wol1tsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template InfOJ1ilation Est;mated 

Fuel Name: FRn MTR-S (TURKEY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 644 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc<: 18· MTR TYPE Template: ATR (Ught Water, Alum., 60 to 1()QC}o, U) 0.75 
Heavy Metal Ma••: 801.=5.421<9 ; EOI.=2.90k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boundin9) 
Ae-227 6.6313E-10 2,366.489 4,772.977 O.OOE+OO 1.58E-Q6 3.17E-Q6 Avg.MeV 
Am-241 2.0060E-Q3 2,366.489 4,772.977 O.OOE+OO 4.79E+OO 9.57E-+OO 0.0150 S.038E+14 
Am-242m 4.2429E-Q7 2,366.489 4,772.977 O.OOE+OO 1.01E-03 2.03E-Q3 0.0250 1.048E+14 
Am-243 1.4899E-Q6 2,366.489 4,772.977 O.OOE+OO 3.56E-Q3 7.11E-Q3 0.0375 9.139E+13 
C-14 5.7135E-Q9 2,366.489 4,772.977 O.OOE+OO l.36E-DS 2.73E-DS 0.0575 9.788E+13 
CI-36 1.3124E-32 2,366.489 4,772.977 o.OOE+OO 3.13E-29 6.26E-29 0.0850 5.915E+13 
Cm-243 1.6443E-07 2,366.489 4,772.977 O.OOE+OO 3.92E-04 7.85E-Q4 0.1250 4.002E+13 
Cm-244 2.9330E-Q5 2,366.489 4,772.977 O.OOE+OO 7.00E-02 1.40E-01 0.2250 5.103E+13 
Co--60 5.3186E-Q6 2,366.489 4,772.977 O.OOE+OO 1.27E-02 2.54E-02 0.3750 2.221E+13 
Cs-134 3.1563E-Q3 2,366.489 4,772.977 O.OOE+OO 7.53E+OO 1.51E-+01 0.5750 3.624E+14 
Cs-l35 3.4477E-Q6 2,366.489 4,772.977 O.OOE-+OO 8.23E-Q3 1.65E-Q2 0.8500 6.126E+12 
Cs-137 2.0313E+OO 2,366.489 4,772.977 O.OOE+OO 4.85E-+03 9.70E-+03 1.2500 3.498E+12 
Eu-154 2.4513E-Q2 2,366.489 4,772.977 O.OOE+OO 5.85E-+01 1.17E-+02 1.7500 1.606E+11 
Eu-155 4.8175E-Q3 2,366.489 4,772.977 O.OOE+OO 1.15E-+01 2.30E-+01 2.2500 1.409E+07 
Fe-55 1.2397E-Q4 2,366.489 4,772.977 O.OOE+OO 2.96E-Q1 5.92E-Q1 2.7500 7.962E+06 
H-3 4.5697E-Q3 2,366.489 4,772.977 O.OOE+OO 1.09E-+01 2.18E-+01 3.5000 3.659E+04 
1-129 7.5300E-Q7 2,366.489 4,772.977 O.OOE+OO 1.80E-03 3.59E-Q3 5.ססOO 2.068E+03 
Kr-85 1.0850E-Q1 2,366.489 4,772.977 O.OOE+OO 2.59E-+02 5.18E-+02 7.ססOO 2.283E+02 
Np--237 9.5561E-Q6 2,366.489 4,772.977 O.OOE+OO 2.28E-02 4.56E-Q2 11.ססOO 2.559E+01 
Pa-231 2.0359E-09 2,366.489 4,772.977 O.OOE+OO 4.86E-06 9.72E-06 
Pb-210 4.9728E-11 2,366.489 4,772.977 O.OOE+OO 1.19E-07 2.37E-07 
Pm-147 4.8502E-02 2,366.489 4,772.977 O.OOE+OO 1.16E-+02 2.31E-+02 
Pu-238 1.8254E-Q2 2,366.489 4,772.977 O.OOE+OO 4.36E-+01 8.71E-+01 
Pu-239 4.2810E-04 2,366.489 4,772.977 O.OOE+OO 1.02E+OO 2.04E+OO 
Pu-240 2.4368E-Q4 2,366.489 4,772.977 O.OOE+OO 5.82E-Q1 1.16E+OO 
Pu-241 3.3415E-Q2 2,366.489 4,772.977 O.OOE+OO 7.97E-+01 1.59E-+02 
Pu-242 3.6329E-Q7 2,366.489 4,772.977 O.OOE+OO 8.67E-Q4 1.73E-Q3 
Ra-226 22854E-10 2,366.489 4,772.977 O.OOE+OO 5.45E-Q7 1.09E-Q6 
Ra-228 1.2426E-14 2,366.489 4,772.977 O.OOE+OO 2.97E-11 5.93E-11 
Ru-106 6.3589E-Q6 2,366.489 4,772.977 O.OOE+OO 1.52E-Q2 3.04E-Q2 
5e--79 1.2933E-Q5 2,366.489 4,772.977 O.OOE+OO 3.09E-Q2 6.17E-Q2 
5n-126 1.1574E-DS 2,366.489 4,772.977 O.OOE+OO 2.76E-Q2 5.52E-Q2 
5r-90 l.9248E+OO 2,366.489 4,772.977 O.OOE+OO 4.59E-+03 9.19E-+03 
Te-99 42239E-Q4 2,366.489 4,772.977 O.OOE+OO 1.01E+OO 2.02E+OO 
Th-229 5.0953E-12 2,366.489 4,772.977 O.OOE+OO 1.22E-Q8 2.43E-Q8 
Th-230 4.1885E-Q8 2,366.489 4,772.977 O.OOE+OO 1.00E-Q4 2.00E-Q4 
Th-232 1.9270E-14 2,366.489 4,772.977 O.OOE+OO 4.60E-11 9.20E-11 
Tl--208 4.6024E-Q8 2,366.489 4,772.977 O.OOE+OO 1.10E-Q4 2.20E-Q4 
U-232 1.2582E-Q7 2,366.489 4,772.977 O.OOE+OO 3.00E-Q4 6.01E-Q4 Thermal Power 
U-233 2.5825E-Q9 2,366.489 4,772.977 O.OOE+OO 6.16E--06 1.23E--Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 2,366.489 4,772.977 O.OOE+OO 4.40E-01 8.81E-Q1 Oulput Heat Output 
U-235 -2.7235E-Q6 2,366.489 0.000 1.09E-Q2 4.39E-Q3 1.09E-Q2 (Wattsl (Watts) 
U-236 1.5493E-Q5 2,366.489 4,772.977 O.OOE+OO 3.70E-Q2 7.39E-Q2 5.69E+01 1.14E+02 
U-238 -42851E-Q9 2,366.489 0.000 1.28E-04 1.17E-04 1.28E-Q4 Total Total 
V-90 1.9254E+OO 2,366.489 4,772.977 O.OOE+OO 4.59E-+03 9.19E-+03 
Other Radionuelides 4.62E-+03 9.23E-+03 
n;l. TemollIte $deetion ~rv. 8illIC... 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: UGHTWATER UGHTWATER 

Fuel C1addlng: ALUM ALUM 
SOL HM Constituents: lJ-ALX U 

BOL enrichment %: 92.99998782 60 to 100 

Bumup SUmmary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 2,386.489 Nominal bumup caIalIated from the heavy metal mass destroyed. 
Boundlng:1 I 4,772.977 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 1.40 I 1.051 
Bounding: 2.80 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel ~ated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

I. Fud and TeIIlPIale l!lfonnatjon Estimated 
Fuel Name: FRR MTR-S (TURKEY) 1Fuel decay start date: 2010 Canister usage: 

SNFID#: 528 EstImates as of: 2030 18"xl0' 
Fuel Units & Ilescr: 32 - ASSEMBLY Templste: ATR (Ught Wster. Alum.. GO to 100%. U) 1.33 
_vy Metal Mass: BO~67.20k9 : EO~59.14k9 'Template eumuP(MWd): 367.2 
ROD StOnlge Site: SRS Template eOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Filet Initial Activity Nominal Fllel Bounding Fllel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) GfOIIp (boUnding) 
Ae-227 6.6313E-l0 7,636.763 15,273.525 O.ooE+OO 5.06E-06 1.01E-OS AV9. MaV 
Am-241 2.0060E-03 7,636.763 15,273.525 O.ooE+OO 1.53E+Ol 3.06E+Ol 0.0150 1.612E+15 
Am-242m 4.2429E-Q7 7,636.763 15,273.525 O.ooE+OO 3.24E-03 6.48E-Q3 0.0250 3.353E+14 
Am-243 1.4899E-06 7,636.763 15,273.525 O.ooE+OO 1.14E-02 2.28E-02 0.0375 2.924E+14 
C-14 5.7135E-09 7,636.763 15,273.525 O.ooE+OO 4.36E-05 8.73E-OS 0.0575 3.132E+14 
CI-36 1.3124E-32 7,636.763 15,273.525 O.ooE+OO 1.ooE-28 2.ooE-28 0.0850 1.893E+14 
Cm-243 1.6443E-07 7,636.763 15,273.525 O.ooE+OO 1.26E-Q3 2.51E-Q3 0.1250 1.281E+14 
Cm-244 2.9330E-Q5 7,636.763 15,273.525 O.ooE+OO 2.24E-Ol 4.48E-Ol 0.2250 1.633E+14 
Co~ 5.3186E-Q6 7,636.763 15,273.525 O.ooE+OO 4.06E-02 8.12E-02 0.3750 7.108E+13 
Cs-l34 3.1563E-03 7,636.763 15,273.525 O.ooE+OO 2.41E+Ol 4.82E+Ol 0.5750 1.lGOE+15 
Cs-135 3.4477E-06 7,636.763 15,273.525 O.ooE+OO 2.63E-02 5.27E-02 0.8500 1.960E+13 
Cs-137 2.0313E+OO 7,636.763 15,273.525 O.ooE+OO 1.55E+04 3.10E+04 1.2500 1.119E+13 
Eu-l54 2.4513E-Q2 7,636.763 15,273.525 O.ooE+OO 1.87E+02 3.74E+02 1.7500 5.139E+l1 
Eu-155 4.8175E-03 7,636.763 15,273.525 O.ooE+OO 3.68E+Ol 7.36E+Ol 2.2500 4.508E+07 
Fe-55 1.2397E-04 7,636.763 15,273.525 O.ooE+OO 9.47E-Ol 1.89E+OO 2.7500 2.548E+07 
H-3 4.5697E-03 7,636.763 15,273.525 O.ooE+OO 3.49E+Ol 6.98E+Ol 3.5000 1.172E+05 
1-129 7.5300E-Q7 7,636.763 15,273.525 O.ooE+OO 5.75E-03 1.15E-Q2 5.ססOO 6.657E+03 
Kr-85 1.0850E-Ql 7,636.763 15,273.525 O.ooE+OO 8.29E+02 1.68E+03 7.ססOO 7.352E+02 
Np-237 9.5561E-Q6 7,636.763 15,273.525 O.ooE+OO 7.30E-02 1.46E-Ol 11.ססOO 8.241E+Ol 
pa-231 2.0359E-09 7,636.763 15,273.525 O.ooE+OO 1.55E-Q5 3.11E-Q5 
Pb-21 0 4.9728E-ll 7,636.763 15,273.525 O.ooE+OO 3.80E-Q7 7.60E-Q7 
Pm-147 4.8502E-Q2 7,636.763 15,273.525 O.ooE+OO 3.70E+02 7.41E+02 
Pu-238 1.8254E-Q2 7,636.763 15,273.525 O.ooE+OO 1.39E+02 2.79E+02 
Pu-239 4.2810E-Q4 7,636.763 15,273.525 O.ooE+OO 3.27E+OO 6.54E+OO 
Pu-240 2.4368E-Q4 7,636.763 15,273.525 O.ooE+OO 1.86E+OO 3.72E+OO 
Pu-241 3.3415E-02 7,636.763 15,273.525 O.ooE+OO 2.55E+02 5.10E+02 
Pu-242 3.6329E-Q7 7,636.763 15,273.525 O.ooE+OO 2.77E-Q3 5.55E-03 
Ra-226 2.2854E-l0 7,636.763 15,273.525 O.ooE+OO 1.75E-Q6 3.49E-06 
Ra-228 1.2426E-14 7,636.763 15,273.525 O.ooE+OO 9.49E-ll 1.90E-l0 
Ru-l06 6.3589E-06 7,636.763 15,273.525 O.ooE+OO 4.86E-Q2 9.71E-Q2 
Se-79 1.2933E-05 7,636.763 15,273.525 O.ooE+OO 9.88E-Q2 1.98E-Ol 
Sn-126 1.1574E-05 7,636.763 15,273.525 O.ooE+OO 8.84E-02 1.77E-Ql 
Sr-90 1.9248E+OO 7,636.763 15,273.525 O.ooE+OO 1.47E+04 2.94E+04 
Te-99 4.2239E-04 7,636.763 15,273.525 O.ooE+OO 3.23E+OO 6.45E+OO 
Th-229 5.0953E-12 7,636.763 15,273.525 O.ooE+OO 3.89E-Q8 7.78E-Q8 
Th-230 4.1885E-Q8 7,636.763 15,273.525 O.ooE+OO 3.20E-04 6.40E-04 
Th-232 1.9270E-14 7,636.763 15,273.525 O.ooE+OO 1.47E-l0 2.94E-l0 
TI-208 4.6024E-Q8 7,636.763 15,273.525 O.ooE+OO 3.51E-Q4 7.03E-Q4 
U-232 1.2582E-Q7 7,636.763 15,273.525 O.ooE+OO 9.61E-04 1.92E-Q3 Thermal Power 
U-233 2.5825E-Q9 7,636.763 15,273.525 O.ooE+OO 1.97E-OS 3.94E-Q5 Nominal Heat Bounding 
U-234 1.8450E-Q4 7,636.763 15,273_525 O.ooE+OO 1.41E+OO 2.82E+OO Output HeatOulput 
U-235 -2.7235E-Q6 7,636.763 0.000 2.90E-Q2 8.24E-Q3 2.90E-Q2 (Watts) (Watts) 
U-236 1.5493E-Q5 7,636.763 15,273.525 O.ooE+OO 1.18E-Ol 2.37E-Ql 1.82E+02 3.64E+02 
U-238 -4.2851 E-Q9 7,636.763 0.000 1.81E-02 1.80E-Q2 1.81E-Q2 Total Total 
Y-90 1.9254E+OO 7,636.763 15,273.525 O.ooE+OO 1.47E+04 2.94E+04 
Other Radionuelides 1.48E+04 2.95E+04 

'Ill. TeInOIate~SunJn,an\"""'" !lIl4Ch\ld;s 
Template Selection Summary 

FromSFD Usm Basis lor Parameter Differences:
 
Reactor Moderator: LIGHT WATER LIGHT WATER This T6"lllale was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment.
 
BOl HM Constituents: U3S12 U 

BOl Enrichment "I.: 20.00000028 GO to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 7,636.763 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 15,273.525 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Bumu. Multiplier
 Givan Bumu. Estimated EOl HMlGlvan EOl HM 

Nominal: 0.36 I 1.011 
Bounding: 0.72 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel and Template InfQnuation Es~imated 

Fuel Name: FRR PIN CLUSTER (CANADA) 1r-ueidecaystartdate: 2010 Canister usage: 
SNF 10 I): 661 Estimates as of: 2030 18"x15' 

Fuel Uni1s & Oeser: 225 - MULTI-PIN CLUSTER Template: ATR (Ught Water, Alum.• 60 to 100"10, U) 18.75 
_vy Metal MllS<l: BOl=118.60kg ; EOl=34.63kg 'Templote l3umup(MWd): 367.2 
ROD Storage SiID: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689 

Templato Decay Time' 20 years 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.6313E-10 79,521.220 112,314.133 0.OOE:.+oo_~=-__----"5,",.27E~-.::0:=5 _:7".4::-:5,,Eo--o.:;;5~____II_.::A,:,v9~'.;:Me;,",v__'_:-:-::-. ---:-: coAm-241 2.0060E-03 79,521.220 112,314.133 O.OOE+OO 1.60E+02 2.25E+02 0.0150 1.186E+16 
-:A",m'--;o24~2"m,---- ...:4c;.2:;;4;o29;;;E=_-_;;07;:---__-_:7;;:9:,;,5",2::-1",.22:=-0__-,1;-.:1",2:,;,3",1_:4'0.133 O.OOE+OO 3.37E-02 4.77E_o2 0.0250 2.465E+15 
,;A"m~-?-24.::3,------- ----=1,=.48~99:o:E~-Q6=-------o7;;:9""5",2~1,,,.22=0_--1;..:1c::2""3,"1c;4,,.133 0.00~E+OO.o:o::__--_1,-,.1=.8e;E=_-o",1,---------ol.::.6",7;;:E",,-o=-1~-jI_-o:::.:::03=7'"5 ,..,2"-.1::5O,:~E+'.'1"'5 
C-14 5.7135E_o9 79,521.220 112.314.133 ~ O.OOE+OO 4.54E-Q4 6.42E-04 0.0575 2.303E+15 
CI-36 1.3124E-32 79,521.220 112,314.133 O.OOE+OO 1.04E=--"'27,;-------O-l-:.4~7E=---;;27,;------IIr---,O'-'.08~50::-----71.3;;;92=E+'-:1~5 
-;C"'m.::-"243=--------·-1,;.:."6443~:;E""_o"'7O--------=7"9,"'5"21".722O:0:-----::1-;1"2,"'37147.~1·33~ O.OOE+OO 1.31 E-02 1.85E_o2 0.1250 9.418E+14 
Cm-244 2.9330E-OS 79,521.220 112,314.133 O.OOE+OO 2.33E+OO 3.29E+OO 0.2250 1.201E+15 
-;C;co-6O""';-'---------"5"'.3~186~E=--"06;;-----:7;;:9"',5"'271"'.2"20~----,1;-':1"'2"',3"'1-;4'O.133--o.00E+OO 4.23E=--'::071----c5:::.=97"'E=-_o.;:1~----I1----=0.'=37=50:=----5='.=::22~7"'E'-+1'.::.4 
Cs-l34 3.1563E-03 79,521.220 112,314.133 O.OOE+OO 2.51E+02 3.54E+02 0.5750 8.527E+15 
-;C<'S:.,-1=35~------._.;:3';.44:;;c;.77:::E=_-_:06;:;:_---__o7:_:9"',5o;2=1_".2"'2'=0- __~11::2"',3"'1'_'4c.:.133 O.OOE+OO 2.74E_o1 3.87E_o1 0.8500 1.442E+14 
Cs-137 2.0313E+OO 79,521.220 112,314.133 O.OOE+OO 1.62E+05 2.28E+05 1.2500 8.232E+13 
Eu-154 2.4513E-02 79,521.220 112,314.133 O.OOE+OO 1.95E+03 2.75E+03 1.7500 3.n9E+12 

-;E"'ucc:-1::=5.::5 24."'8-=-17:_:5"'E'-'-0?3c---____;7;;:9"',5c;2-"1.~22~0:,- __,_11",2""3",1,,,4,-.1:::-:::33 O.OOE+OO 3.83E+02 5.41 E+02 2.2500 3.315E+08 
Fe-55 1.2397E-Q4 79,521.220 112,314.133 O.OOE+OO 9.86E+OO 1.39E+01 2.7500 1.874E+08 
H-3 4.5697E-03 79,521.220 112,314.133 O.OOE+OO 3.63E+02 5.13E+02 3.5000 8.609E+05 
-71_'=1'"29~---------c7='.=5300=ooE""_o"'7O--------=7"'9,"'5"21'-'.=::22O:0:-----;1~1=::2,"'3'-14~.133 O.OOE+OO 5.99E_o2 8.46E_o2 5.ססOO 4.865E+04 
Kr-85 1.0850E_o1 79,521.220 112,314.133 O.OOE+OO 8.63E+03 1.22E+04 7.ססOO 5.372E+03 
Np-237 9.5561E-Q6 79,521.220 112,314.133 O.OOE+OO 7.60E_o1 1.07E+OO 11.ססOO 6.021E+02 
-;:p"'a_:-2~3-;c1-------~2.';:;03~5"'9"'E'-C-o;_::9'-----____;7;;:9:=;,5';:;2,;.:1.=22"'0c__ __",11",2""3,,,1-;-c4.133 0.OOE+OO~-,---=-1',;:;62;o:E=--",04;o;------:,2",.2,,9E=--Q4~---l1 
.."PC'b---'2:-'1==0,--- -;4.'=97='2o;8:;E'-'-1:::1,------____;7;;:9"',5::=2-"1.~22o:0:__ __=_11",2",,3,"1,..,4:.:.133 O.OOE+OO 3.95E-06 5.59E-Q6 
Pm-147 4.8502E_o2 79,521.220 112,314.133 O.OOE+OO 3.86E+03 5.45E+03 
Pu-238 1.8254E_o2 79,521.220 112,314.133 O.OOE+OO 1.45E+03 2.OSE+03 
Pu-239 4.2810E-Q4 79,521.220 112,314.133 O.OOE+OO 3.40E+01 4.81E+01 
Pu-240 2.4368E-Q4 79,521.220 112,314.133 O.OOE+OO 1.94E+01 2.74E+01 
.."P.::U_:-2=4-=-1-------=3."'34~1"'5'=E'-'-o"'2;---____;7o=9-c:,5c;2-"1.'='22~0:__-_=_11",2",,3,"1=4.133 O.OOE+OO 2.66E+03 3.75E+03 
Pu-242 3.6329E_o7 79,521.220 112,314.133 O.OOE+OO 2.89E_o2 4.08E_o2 
Ra-226 2.2854E-10 79,521.220 112,314.133 O.OOE+OO l.82E-05 2.57E-05 
Ra-228 1.2426E-14 79,521.220 112,314.133 O.OOE+OO 9.86E-10 1.40E_o9 

.."R;=Ucc:-1::;06-=-- 6:::.""358=:=9"'E:-;-06o=- _:7;;:9S,5"'21".""22o;0:__--1=_1",2""3,,,1-;4.,,1,33 O.OOE+OO 5.06E_o1 7.14E_o1 
Se-79 1.2933E-05 79,521.220 112,314.133 O.OOE+OO 1.03E+OO 1.45E+OO 
Sn-126 1.1574E-05 79,521.220 112,314.133 O.OOE+OO 9.20E_o1 1.30E+OO 
Sr-90 l.9248E+OO 79,521.220 112,314.133 O.OOE+OO 1.53E+05 2.16E+05 
Tc-99 4.2239E-Q4 79,521.220 112,314.133 O.OOE+OO 3.36E+01 4.74E+01 
Th-229 5.0953E-12 79,521.220 112,314.133 O.OOE+OO 4.OSE_o7 5.72E_o7 
Th-230 4.1885E-Q6 79,521.220 112,314.133 O.OOE+OO 3.33E-Q3 4.70E-Q3 
Th-232 1.9270E-14 79,521.220 112,314.133 O.OOE+OO 1.53E_o9 2.16E-Q9 
T1-208 4.6024E-oB 79,521.220 112,314.133 O.OOE+OO 3.66E_o3 5.17E-Q3 

-i'U;-;-2:;;3"'2-, -icC1.2~58~2~E:-;-o;;;7,__------;7"'9"',5"'21o.:.22~0;---1~1~2:-;,3~1~4.,;1;33 0.OOE~+OO~------;1<=:.OO~E;.;-o~2:____-__,l;;:.4;;.1;,;E~-Q2~-k="""T;.;he;;:rma~::.I;po~W;::er===-
-;U'""-2;;;332- -o,2"'.5825~"'E'-'-Q9;;7----_:7;;;9:';,5"'2c;-1.2'=20c__--c;-11;;2C':,3:c:1:-;4'-;.1.;:33;;_-----=0'::.OOc.::-;:E+OO~'-----=:-2.~OS:o;E=_-Q4~---;::2"'.90,;;E=_-Q4-;;.:.-__llNominaI Heat Bounding
U-234 1.8450E-Q4 79,521.220 112,314.133 O.OOE+OO 1.47E+01 2.07E+01 Output Heat Output 
U-235 -2.7235E-Q6 79,521.220 0.000 2.39E_o1 2.22E_o2 2.39E_o1 /Watts\ /Watts\ 
U-236 1.5493E-OS 79,521.220 112,314.133 O.OOE+OO 1.23E+OO 1.74E+OO 1.90E+03 2.68E+03 
U-238 -4.2851E_o9 79,521.220 0.000 2.73E-03 2.39E_o3 2.73E-Q3 Total Total 
Y-90 1.9254E+OO 79,521.220 112,314.133 O.OOE+OO 1.53E+05 2.16E+05 
Other Radionuclides 1.54E+05 2.17E+05 
m. TemolateSdedlons.-n-.S-. 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
ReactorModerator. UGHTWATER UGHTWATER 

Fuel C1adcling:I--=7A:-:LU7.M-::-='-'---+--=:.:A':-LU"'M:="'----1 

BO~O~E:'=~I-·-:::93:-.~:;:.4~::=8::=56;:--+-----;;60::7I~:.,1:::oo~--j 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimatad 

Nominal:1 I 79,521.220 Nominal bumup caJculaied from the heavy metal mass destroyed. 
Boundlng:1 I 112,314.133 Bounding bumup calculated assuming all BOL heavy metal burned. 

Checks 
Estimated Bumupl 

BumUD MuItiDlIer Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 2.13
 1 1.141
 

Bounding: 3.01
 ,
Reactor shutdown. core removal. storage, shipping or other date COnfllT1'llng that Irradiation ceased for fuel. 

2Total bumup for all fuel assodatad with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I.FiJeland Template Infonnati<m Estimated 
Fuel Name: FRR PIN CLUSTER (CANADA) 1FueI decay start date: 2010 Canister usage: 

SNFID#: 660 Estimates as of: 2030 18"x15' 
Fuel Unl1s & Oeser: 1527· MULTI·PIN CLUSTER Template: HFBR (Heavy Water, Alum.• 10 to 20%, U) 127.25 
Heavy Metal Mass: BOl=3796.27k9 ; EOl=3226.40k9 "Templalll Bumup(MWd): 15 
ROD Storage SIIll: SRS Tempi.... BOL Heavy Metal Mass (MT): 0.00034251 

Templalllllecay Time' 20 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.5333E-l0 541,647.528 1,083,295.056 O.ooE+OO 4.62E·04 9.24E-04 Avg,MeV 
Am-241 2.2753E-Q2 541,647.528 1,083,295.056 O.ooE+OO 1.23E+04 2.46E+04 0.0150 1.098E+17 
Am·242m 8.9133E-Q6 541 ,647.528 1,083,295.056 O.ooE+OO 4.83E+OO 9.66E+OO 0.0250 2.280E+16 
Am-243 6.4007E-06 541,647.528 1,083,295.056 O.ooE+OO 3.47E+OO 6.93E+OO 0.0375 2.003E+16 
C-14 2.9620E-08 541,647.528 1,083,295.056 O.ooE+OO 1.5OE-02 3.21E-Q2 0.0575 2.158E+16 
CI-36 5.9513E-35 541,647.528 1,083,295.056 O.ooE+OO 3.22E-29 6.45E-29 0.0850 1.284E+16 
Cm-243 2.2087E-06 541,647.528 1,083,295.056 O.ooE+OO 1.20E+OO 2.39E+OO 0.1250 8.648E+15 
Cm-244 1.1OO7E-Q4 541,647.528 1,083,295.056 O.ooE+OO 5.96E+Ol 1.19E+02 0.2250 1.107E+16 
Co-50 1.6340E-Q5 541,647.528 1,083,295.056 O.ooE+OO 8.85E+OO 1.77E+Ol 0.3750 4.818E+15 
Cs-l34 2.1353E-Q3 541,647.528 1,083,295.056 O.ooE+OO 1.16E+03 2.31E+03 0.5750 8.172E+16 
Cs-135 4.8607E-06 541,647.528 1,083,295.056 O.ooE+OO 2.63E+OO 5.27E+OO 0.8500 1.249E+15 
Cs-137 2.0227E+OO 541,647.528 1,083,295.056 O.ooE+OO 1.10E+06 2.19E+06 1.2500 7.038E+14 
EU-154 2.0667E-02 541,647.528 1,083,295.056 O.ooE+OO 1.13E+04 2.26E+04 1.7500 3.322E+13 
Eu-155 4.0667E-Q3 541 ,647.528 1,083,295.056 O.ooE+OO 2.21E+03 4.43E+03 2.2500 3.116E+09 
Fe-55 1.4167E-Q3 541,647.528 1,083,295.056 O.ooE+OO 7.67E+02 1.53E+03 2.7500 3.686E+08 
H-3 4.6653E-03 541,647.528 1,083,295.056 O.ooE+OO 2.53E+03 5.05E+03 3.5000 1.494E+07 
'-129 7.1600E-07 541,647.528 1,083,295.056 O.ooE+OO 3.88E-Ol 7.76E-Ol 5.ססOO 2.267E+06 
Kr-SS 1.0240E-Ol 541,647.528 1,083,295.056 O.ooE+OO 5.55E+04 1.11E+06 7.ססOO 2.566E+05 
Np-237 3.7227E-Q6 541,647.528 1,083,295.056 O.ooE+OO 2.02E+OO 4.03E+OO 11.ססOO 2.920E+04 
Pa-231 2.6727E-Q9 541,647.528 1,083,295.056 O.ooE+OO l.45E-Q3 2.90E-Q3 
Pb-21 0 4.3313E-14 541,647.528 1,083,295.056 O.ooE+OO 2.35E-08 4.69E-Q8  Pm-147 4.6307E-Q2 541,647.528 1,083,295.056 O.ooE+OO 2.51E+04 5.02E+04 
Pu-238 5.5273E-03 541,647.528 1,083,295.056 O.ooE+OO 2.99E+03 5.99E+03 
Pu-239 1.0313E-02 541,647.528 1,083,295.056 O.ooE+OO 5.59E+03 1.12E+04 
Pu-240 5.4180E-Q3 541,647.528 1,083,295.056 O.ooE+OO 2.93E+03 5.87E+03 
Pu-241 3.7573E-Ql 541,647.528 1,083,295.056 O.ooE+OO 2.04E+05 4.07E+06 
Pu-242 3.0713E-Q6 541,647.528 1,083,295.056 O.ooE+OO 1.66E+OO 3.33E+OO 
Ra-226 2.3807E-13 541,647.528 1,083,295.056 O.ooE+OO 1.29E-07 2.58E-Q7 
Ra-228 1.0607E-14 541,647.528 1,083,295.056 O.ooE+OO 5.75E-09 1.15E-Q8 
RU-l06 8.4600E-Q6 541,647.528 1,083,295.056 O.ooE+OO 4.59E+OO 9.19E+OO 
5e-79 1.2533E-Q5 541,647.528 1,083,295.056 O.ooE+OO 6.79E+OO l.36E+Ol 
5n-126 1.1393E-Q5 541,647.528 1,083,295.056 O.ooE+OO 6.17E+OO 1.23E+Ol 
5r-90 1.6400E+OO 541,647.528 1,083,295.056 O.OOE+OO 9.97E+06 1.99E+06 
Tc-99 4.3533E-04 541,647.528 1,083,295.056 O.ooE+OO 2.36E+02 4.72E+02 
Th-229 5.8947E-13 541,647.528 1,083,295.056 O.ooE+OO 3.19E-Q7 6.39E-Q7 
Th-230 5.95ooE-ll 541,647.528 1,083,295.056 O.ooE+OO 3.22E-Q5 6.45E-Q5 
Th-232 1.6360E-14 541,647.528 1,083,295.056 O.ooE+OO 8.86E-Q9 1.77E-Q8 
T1-208 7.6000E-09 541,647.528 1,083,295.056 O.ooE+OO 4.12E-Q3 8.23E-Q3 
U-232 2.0747E-Q8 541,647.528 1,083,295.056 O.ooE+OO 1.12E-Q2 2.25E-02 Thermal Power 
U-233 4.4013E-10 541,647.528 1,083,295.056 O.ooE+OO 2.38E-Q4 4.77E-04 Nominal Heat Bounding 
U-234 4.65ooE-Q7 541,647.528 1,083,295.056 O.ooE+OO 2.52E-Ql 5.04E-Q1 Output HeatOulput 
U-235 -2.5335E-Q6 541,647.528 0.000 1.62E+OO 2.48E-Ql 1.62E+OO (Watts) (Wattsi 
U-236 l.3000E-Q5 541,647.528 1,083,295.056 O.ooE+OO 7.04E+OO 1.41E+Ol 1.30E+04 2.59E+04 
U-238 -1.4207E-08 541,647.528 0.000 1.02E+OO 1.02E+OO 1.02E+OO Total Total 
Y-90 1.6400E+OO 541,647.528 1,083,295.056 O.ooE+OO 9.97E+05 1.99E+06 
Other Radionuclldes 1.04E+06 2.08E+06 
'm. Te1lIOIale~~rv.811t1l1! .and~'" 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
ReactorModorator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U3S12 U 

BOL Enrichment"o: 19.75000043 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimallld 

Nomlnal:1 I 541.647.528 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 1,083.295.056 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 3.26 I 1.041 

Bounding: 6.52 , 
Reactor shutdo'Nl'l, core removat. storage, shipping or other date confinmng that Irradiation ceased for fuel.
 

210lal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWcVMn.
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: FRR PIN CLUSTER (CANADA) 1 Fuel decay start date: 2010 Canister usage: 
SNFID#: 662 Estimates as of: 2030 18"x15' 

Fuel Units & Descr: 741 - MULTI-PIN CLUSTER Template: HFBR (Heavy Water, Alum., 40 to 100%. U) 61.75 
Heavy Metal Ma••: B01.=395.69kg ; EOL:97.59kg "Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl He3vy Metal Mass (MT): 0.000377 

Template Decay Time' 20 years 
m x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.1355E-10 274,584.760 364,474.925 0.ooE:=-_tOO~------o:8"".61E:=--..;0"'5 "'1"'.1::i;4E:=_-D4-;;;,--lf----'-'Av"'g"'.:;;Me='-v'-- ==--= 
Am-241 8.Q194E-03 274,584.760 364,474.925 O:OOE_tOO 2.20E+03 2.92E+03 0.0150 3.853E+16 
Am-242m 1.3694E-06 274,584.760 364,474.925 O.OOE_tOO 3.76E_Q1 4.99E-01 0.0250 7.942E+15
 
Am-243 3.7096E-05 274,584.760 364,474.925 O.ooE_tOO 1.02E+Ol 1.35E+Ol
 0.0375 7.057E+15
 
C-14 2.8484E-Q8 274,584.760 364,474.925 0.OOE:-'--tOO;;"" 77.:;;2,,,7E;o-Q-;;:;'3 __'9;c.;;:65;;:E=--~03;'_____Iil____:;0~.0:;:57:;5c ._7-::.~47::;1:~E",+::=15
 
-;C"=I-~36;:;_;_;~----_--~4"'.444~1;-;:E'C-3"'l;----~2"'740',5;o'84~.7~60:=_--~364~,4",7",4",.9.25 0.ooE=-_tOO~-----,1:-:.=o22::;E=--:;;:25::____--___='1.;;;62::;E=--,::025::______lI-__:0"'.0850~:__--__,4:,-.5:-::22'O'E:o:+"",15 
-3C"'m"--2=-43~--------'57'.7~0"'2"'9=E-Q6~-----'2"'7OC4"',5840,,_,__.~760~---'364"'"""4~74,,,.~925 --6:ooE_tOO 1.57E_tOO 2.08E_tOO 0.1250 3.203E+15 
Cm-244 4.6555E_Q3 274,584.760 364,474.925 0.ooE=--tOO~:---_ol_;.2"'8:;:E--'+O=-3:----___o1".7"'0;=E+O-'-;;:3:____lf-__:0"'.22=50=_--.....::3--:.8:c9~3E=-+-,1-:=5 
Co-6O 4.8663E-Q5 274,584.760 364,474.925 O.ooE_tOO 1.34E+Ol 1.77E+Ol 0.3750 1.685E+15 
Cs-l34 1.0636E_Q2 274,584.760 364,474.925 O.OOE_tOO 2.92E+03 3.88E+03 0.5750 2.789E+16 
Cs-135 4.2584E-06 274,584.760 364,474.925 O.ooE_tOO 1.17E_tOO 1.55E_tOO 0.8500 7.302E+14 
Cs-137 2.0358E_tOO 274,584.760 364,474.925 O.OOE_tOO 5.59E+05 7.42E+05 1.2500 4.682E+14 
EU-l54 5.1956E_Q2 274,584.760 364,474.925 O.ooE_tOO 1.43E+04 1.89E+04 1.7500 1.804E+13 
Eu-155 1.4295E_Q2 274,584.760 364,474.925 O.ooE_tOO 3.93E=-+03~---':i'5.:;;2-;-;lE=-+O~3-+--;2~.2~5OO~:----;:_1.~154~E+09~ 
Fe-55 1.3560E_Q3 274,584.760 364,474.925 O.ooE_tOO 3.72E+02 4.94E+02 2.7500 6.750E+08 
H-3 4.6258E-Q3 274,584.760 364,474.925 O.OOE+OO 1.27E+03 1.69E+03 3.5000 2.853E+07 
-'-c1--'--12'='9::____-----------.:;-6:;;.840~3"'Eo..;-QS7------;;2;;74?_,584~:c:.7~60~--;;:364:c?',4",7;:;4",.925 O.ooE_tOO 1.82E_Ql 2.42E-Ol 5.ססOO 1.097E+07 
Kr-85 1.0608E_Ql 274,584.760 364,474.925 0.ooE='_tOO'=______c2:-'.9=7:~E"'+04~----;3;:.:.94"-="E"'+04;;--c--~1-____:7.;.:.0000=::____----1'".2:_:5",9E:o:+06"",-

-'=N"'P-CC2==3:c7 ~__'3='.=15"'3:_:7"'Eo..:-Q5~_-_--'2"'7"'4"',584~~.7~60"'__---'-:364o,,_,__,"'4~74"'."'9"'25=__----'0"'.00~,E,,-tOO~- __8~.--=66E-tOO 1.15E+Ol 11.ססOO 1.442E+05 
Pa-231 9.7023E-l0 274,584.760 364,474.925 O.ooE_tOO 2.66E-D4 3.54E-D4 
Pb-210 1.1731E-ll 274,584.760 364,474.925 O.ooE_tOO 3.22E-Q6 4.28E-Q6 
Pm-147 2.4405E_Q2 274,584.760 364,474.925 O.OOE_tOO 6.70E+03 8.89E+03 
Pu-238 1.5358E_Ql 274,584.760 364,474.925 O.ooE_tOO 4.22E+04 5.60E+04 
Pu-239 6.9502E-D4 274,584.760 364,474.925 O.ooE_tOO 1.91E+02 2.53E+02 
Pu-240 3.7631E-D4 274,584.760 364,474.925 O.OOE_tOO 1.03E+02 1.37E+02 
Pu-241 1.3433E_Ql 274,584.760 364,474.925 O.ooE_tOO 3.69E+04 4.90E+04 
Pu-242 3.0911E-Q6 274,584.760 364,474.925 O.ooE_tOO 8.49E-Ol 1.13E_tOO 
Ra-226 5.5079E-ll 274,584.760 364,474.925 O.OOE_tOO 1.51E-Q5 2.01E-Q5 
""Ra~-22"'8;'___-------_;;1~.3335~~E'C-l;;;4;.------;;2"'74'?-,~584~.7;;60:;;__--~3642'4~7;:;4"".92,5 O.ooE_tOO 3.66E-Q9 4.88E-Q9
Ru-l06 7.3390E-Q6 274,584.760 364,474.925 O.ooE_tOO 2.02E_tOO 2.67E_tOO 
5e-79 1.2339E-Q5 274,584.760 364,474.925 O.ooE_tOO 3.39E_tOO 4.50E_tOO 
5n-126 1.0194E-Q5 274,584.760 364,474.925 O.OOE_tOO 2,80E_tOO 3.72E_tOO 
5r-90 1.9064E_tOO 274,584.760 364,474.925 O.ooE_tOO 5.23E+05 6.95E+05 
Te-99 3.8056E-D4 274,584.760 364,474.925 O.OOE_tOO 1.04E+02 1.39E+02 
Th-229 4.9198E-12 274,584.760 364,474.925 O.OOE_tOO 1.35E-Q6 1.79E-Q6 
Th-230 1.0547E-Q8 274,584.760 364,474.925 O.ooE_tOO 2.90E_Q3 3.84E-Q3 
""Th~-2"'32=-----------'27'.0~7~05==E-_=1=4-----'2"'7OC4"',5840,,_,__.~7~60=__-____c364~,,:,4~747.,,9.25 O.ooE_tOO 5.69E-Q9 7.55E-Q9
TI-208 4.8827E-Q8 274,584.760 364,474.925 O.ooE_tOO 1.34E_Q2 1.78E-Q2 
U-232 1.3414E_Q7 274,584.760 364,474.925 O.ooE_tOO 3,68E-Q2 4.89E-Q2 Thennal Power 

7U"'"-:::233::-o- ---:::3.=7=-67,,9:;Eo---Q9=- --==27::,4;c,584==-=:::.7~60:=_--_o364~'_;,4=7-:-4.:::9;::25=--_----:O;:.:.OO~E=-+OO'=----;-1--:.03~E__:-03::-o- __--;-1:::.3;O;7:=_E-03~-__jJNominalHeat Bounding
U-234 5.2047E-Q5 274,584.760 364,474.925 O.OOE_tOO 1.43E+Ol 1.90E+Ol Output Heat Output 
U-235 -2.8881E-Q6 274,584.760 0.000 7.95E-Ol 8.24E-Q3 7.95E_Ql (Watts) (Watts) 
U-236 1.6701E-Q5 274,584.760 364,474.925 O.OOE_tOO 4.59E_tOO 6.09E_tOO 7.94E+03 1.05E+04 
U-238 -9.4194E-Q9 274,584.760 0.000 9.31E-Q3 6.72E-Q3 9.31E-Q3 Total Total 
V-90 1.9070E_tOO 274,584.760 364,474.925 O.ooE_tOO 5.24E+05 6.95E+05 
Other Radionuelides 5.35E+05 7.1OE+05 
W. Template Selection Su_ry, 'Bunu! 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:l-----'--H:.:EA::.VY'-'--'W'"'A'"'T:.:E::.:R_--+_-'H..E:::Ac-VY:.,W:-=.::.AT::.:E::.R'----l

SOL H::'=~:I-----,"~,,;~,;,~;;--_-+-- __-,-A=;LU7UM=----f

BOl Enrichment 0/0: 92.99999565 40 to 100

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:/ I 274,584.760 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 364.474.925 Bounding bumup calculated assuming all BOl heavy metal buRled. 

Checks 
estimated Bumupl

Bumup Mullipller Given Bumup Estimated EOl HMlGlven EOl HM
 
Nomln&:: 1.59
 I 1.061
 

Bounding: 2.11
 ,
Reactor shutdown. core removal. storage, stupptng or other date confmmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F"lIiJlIlT~Jnf~tion Estimated 

Fuel Name: FRR PIN CLUSTER (CANADA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 663 Estimates as of: 2030 18"x15' 

F.... Units & Oeser: 131 - MULTI-PIN CLUSTER Template: HFBR (Heavy Water, Alum., 40 to 1OMe., U) 10.92 
_vy Metal Mass: BO~76.65k9 ; EO~32.38k9 'Template Bumup(MWd): 164.6 
ROD Storage SIte: SRS Template BOl _vy Metal Mass (MT): 0.000377 

Template Decay Time' 20 ya..s 
D_ Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.1355E-l0 40,772.532 70.600.795 O.OOE+OO 1.28E-05 2.21E-05 Avg. MeV 
Am-241 8.Q194E-03 40,772.532 70,600.795 O.OOE+OO 3.27E+02 5.66E+02 0.0150 7.464E+15 
Am-242m 1.3694E-06 40,772.532 70,600.795 O.OOE+OO 5.58E-02 9.67E-02 0.0250 1.538E+15 
Am-243 3.7096E-05 40,772.532 70,600.795 O.OOE+OO 1.51E+OO 2.62E+OO 0.0375 1.367E+15 
C-14 2.6464E-08 40,772.532 70,600.795 O.OOE+OO 1.08E-D3 1.87E-03 0.0575 1.447E+15 
CI-36 4.4441E-31 40,772.532 70.600.795 O.OOE+OO 1.81E-26 3.14E-26 0.0850 8.760E+14 
Cm-243 5.7029E-06 40,772.532 70,600.795 O.OOE+OO 2.33E-Ol 4.03E-Ol 0.1250 6.204E+14 
Cm-244 4.6555E-03 40,772.532 70,600.795 O.OOE+OO 1.90E+02 3.29E+02 0.2250 7.540E+14 
Co-60 4.8663E-05 40,772.532 70,600.795 O.OOE+OO 1.98E+OO 3.44E+OO 0.3750 3.263E+14 
Cs-l34 1.0638E-02 40,772.532 70,600.795 O.OOE+OO 4.34E+02 7.51E+02 0.5750 5.402E+15 
Cs-l35 4.2564E-D6 40,772.532 70,600.795 O.OOE+OO 1.74E-Dl 3.01E-Dl 0.8500 1.414E+14 
Cs-137 2.0358E+OO 40,772.532 70,600.795 O.OOE+OO 8.30E+04 1.44E+05 1.2500 9.069E+13 
EU-l54 5.1956E-02 40,772.532 70,600.795 O.OOE+OO 2.12E+03 3.67E+03 1.7500 3.495E+12 
Eu-155 1.4295E-02 40,772.532 70,600.795 O.OOE+OO 5.83E+02 1.01E+03 2.2500 2.235E+08 
Fe-55 1.3560E-03 40,772.532 70,600.795 O.OOE+OO 5.53E+Ol 9.57E+Ol 2.7500 1.307E+08 
H-3 4.6258E-D3 40,772.532 70,600.795 O.OOE+OO 1.89E+02 3.27E+02 3.5000 5.526E+06 
1-129 6.6403E-07 40,772.532 70,600.795 O.OOE+OO 2.71E-02 4.69E-D2 5.ססOO 2.124E+06 
Kr-SS 1.0808E-Ol 40,772.532 70,600.795 O.OOE+OO 4.41E+03 7.63E+03 7.ססOO 2.438E+05 
Np-237 3.1537E-D5 40,772.532 70.600.795 O.OOE+OO 1.29E+OO 2.23E+OO 11.ססOO 2.794E+04 
Pa-231 9.7023E-l0 40,772.532 70.600.795 O.OOE+OO 3.96E-05 6.SSE-D5 
Pb-21 0 1.1731E-ll 40,772.532 70,600.795 O.OOE+OO 4.78E-07 8.28E-D7 
Pm-147 2.4405E-02 40,772.532 70,600.795 O.OOE+OO 9.95E+02 1.72E+03 
Pu-238 1.5358E-Dl 40,772.532 70,600.795 O.OOE+OO 6.26E+03 1.08E+04 
Pu-239 6.9502E-D4 40,772.532 70,600.795 O.OOE+OO 2.83E+Ol 4.91E+Ol 
Pu-240 3.7631E-D4 40,772.532 70,600.795 O.OOE+OO 1.53E+Ol 2.66E+Ol 
Pu-241 1.3433E-Dl 40,772.532 70.600.795 O.OOE+OO 5.48E+03 9.48E+03 
Pu-242 3.0911E-D6 40,772.532 70,600.795 O.OOE+OO 1.26E-Ol 2.18E-Dl 
Ra-226 5.5079E-l1 40,772.532 70,600.795 O.OOE+OO 2.25E-06 3.89E-D6 
Ra-228 1.3335E-14 40,772.532 70,600.795 O.OOE+OO 5.44E-l0 9,41E-l0 
Ru-l06 7.3390E-D6 40,772.532 70.600.795 O.OOE+OO 2.99E-Ol 5.18E-Ol 
Se-79 1.2339E-D5 40,772.532 70,600.795 O.OOE+OO 5:03E-Ol 8.71E-Dl 
Sn-126 1.0194E-D5 40,772.532 70,600.795 O.OOE+OO 4.16E-Dl 7.20E-Dl 
Sr-90 1.9064E+OO 40,772.532 70.600.795 O.OOE+OO 7.77E+04 1.35E+05 
Tc-99 3.8056E-04 40,772.532 70,600.795 O.OOE+OO 1.55E+Ol 2.69E+Ol 
Th-229 4.9198E-12 40,772.532 70,600.795 O.OOE+OO 2.01E-07 3,47E-D7 
Th-230 1.0547E-D6 40,772.532 70,600.795 O.OOE+OO 4.30E-D4 7.45E-D4 
Th-232 2.0705E-14 40,772.532 70,600.795 O.OOE+OO 8.44E-l0 1.46E-09 
TI-208 4.8827E-D6 40,772.532 70,600.795 O.OOE+OO 1.99E-D3 3.45E-03 
U-232 1.3414E-D7 40,772.532 70,600.795 O.OOE+OO 5.47E-D3 9.47E-03 Thermal Power 
U-233 3.7679E-D9 40,772.532 70,600.795 O.OOE+OO 1.54E-D4 2.66E-04 Nominal Heat Bounding 
U-234 5.2047E-05 40,772.532 70,600.795 O.OOE+OO 2.12E+OO 3.67E+OO Output Heat Output 
U-235 -2.8661 E-D6 40,772.532 0.000 l.54E-Ol 3.74E-D2 1.54E-Dl /Watts\ /WaItS\ 
U-236 1.6701E-D5 40,772.532 70,600.795 O.OOE+OO 6.81E-Dl 1.18E+OO 1.18E+03 2.04E+03 
U-238 -9.4194E-D9 40,772.532 0.000 1.76E-D3 1.38E-D3 1.76E-D3 Total Total 
Y-90 1.9070E+OO 40,772.532 70,600.795 O.OOE+OO 7.78E+04 1.35E+05 
Other Radionuclides 7.94E+04 1.37E+05 
m.TeJJltlllI~~~rv,B\JI'IllJ ,1lI!\lC~ 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel ClacIdlng: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOl Enrichment %: 93.15000501 40 to 100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 40,772.532 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 70.600.795 Bounding bumup calculated assuming all SOL heavy metal burned. 

Checks 

estimated Bumupl
 
BumuD MultlDller
 Given BumUD Estimated EOL HMlGlven EOL HM 

Nomlnal:1 1.22 I 1.031
 
Boundln9:1 2.11
 ,

Reactor shutdown, core removal, storage, shipping or other date confinnlng that Irradiation ceased for fuel. 

'Total bumup for all fool associated with this wor1<sheet must be divided by BOL heavy metal mass to gat spgclfic bumup valuas (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfonuation Estimated 

Fuel Na"",: FRR PIN CLUSTER (SO. KOREA) ':=ue~ decay start date: 2010 Canister usage: 
SNF 10 I): 659 Esttmates as of: 2030 18"x15' 

Fuel Units & Descr: 158 - MULTI-PIN CLUSTER Template: ATR (Ught Water. Alum.. 60 to 100%. U) 13.17 
Heavy Metal Mas£: BOI.=343.651<g ; EOI.=298.29kg 2TemplQte Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 20 yea", 
n. E5timate5 m Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec
 

Radionuclide Template Fuel Bumup (MWd)2 lBumup (MWd)2 (Ci) Inventories(Ci) Inventories(CI)
 Group (bOUnding) 
.';A",e~-22=7'c_ 6",.~63",1~3~E,_,-1~0,----__---"4":,2~,9~58,,,.,,,50~1,---- ,:,85~,,~91~7~..00,:,2 0.00~E+O~0 __----;2"".85E~-DS~ :;-5",.7~OE~-o~5_+---=::Av~g;;;.;;:Me~V'c-_--==-:-;;:-
Am-241 2.0060E-03 42,958.501 85,917.oo2---0.ooE+oo 8.6iE+Ol 1.72E+02 0.0150 9.069E+15
 
Am-242m 4.2429E-07 42,958.501 85,917.002 O.OOE+OO 1.82E-02 3.65E-02
 0.0250 1.886E+15 
.;A~m~-2~43~ ~1.~48",9~9c;::E-=;-06~ .:;4",2~,95~8~.5~0~1:-__~85~,~91~7~.002 O.ooE+OO 6.40E-02 1.28E-ol 0.0375 1.645E+15 
";C""-1~4'c-- ---=-5.,,,7,:135~E=_-09=------,4:-:::2'-O.95=8,,,.5~0-,-1--_~85=,,~9:,'7=,'00=: 2 O.ooE+OO 2.45E_Q4 4.91 E_Q4 0.0575 1.762E+15
 
CI-36 1.3124E-32 42.958.501 85.917.002 O.OOE+OO 5.64E-28 1.13E-27
 0.0850 1.065E+15
 
Cm-243 1.6443E-07 42,958.501 85.917.002 O.ooE+OO 7.06E-03 1.41E-02
 0.1250 7.204E+14
 
Cm-244 2.9330E-05 42,958.501 85.917.002 O.ooE+OO 1.26E+OO 2.52E+OO
 0.2250 9.186E+14 

~C~(}-6()"--?,","" -;:5c:.3;;c'-;:86::;:E~--;:OB.;;- 4:o2;,:,9:::;58~.5:-:::0:-:-1----;:8~5s:,9:-:-17o;.~002 0.ooE:~+OO~~ __'3'2:;:.2:;;:8~E..::-o::;1;-__--,4",.~5;,7E~--;0;;;',---j~_-:0:,:.3:::7~5O:-__--::3-:.999=E~+:-:-14;-
Cs-l34 3.1563E-03 42,958.501 85,917.oo2---0-.00E+oo 1.36E+02 2.71E+02 0.5750 6.523E+15
 
CS-l35 3.4477E-OB 42,958.501 85,917.002 O.ooE+OO 1.48E-Ol 2.96E-ol
 0.8500 1.103E+14
 
CS-137 2.0313E+OO 42.958.501 85,917.002 O.ooE+OO 8.73E+04 1.75E+05
 1.2500 6.297E+13
 
Eu-l54 2.4513E-02 42.958.501 85,917.002 O.OOE+OO 1.05E+03 2.11E+03
 1.7500 2.891E+12
 
Eu-155 4.8175E-03 42.958.501 85.917.002 O.ooE+OO 2.07E+02 4.14E+02
 2.2500 2.536E+08
 
Fe-55 1.2397E_Q4 42,958.501 85,917.002 O.ooE+OO 5.33E+OO 1.07E+Ol
 2.7500 1.433E+08
 
H-3 4.5697E-03 42,958.501 85.917.002 O.ooE+OO 1.96E+02 3.93E+02
 3.5000 6.591E+05 

-'-1---'-1-=2"'9 -'-7,-o.5:_:::300=E~-_;:0-'-7------'4,,2"',9:"58""".5:_:::0"-1-- _ _;:85~.9:-:-17o;.'=:002 O.ooE+OO 3.23E-02 6.47E-Q2 5.ססOO 3.742E+04
 
Kr-85 1.0850E-Ol 42,958.501 85,917.002 O.ooE+OO 4.66E+03 9.32E+03

OO 4. 133E+03סס.7  
Np-237 9.5561E-OB 42,958.501 85,917.002 O.ooE+OO 4.11E-ol 8.21E-ol
 OO 4.633E+02סס.11 
.;P;a~-2~3~1-------_"'2.:;;0~35~9"'E:"-09;7__----=4~2~.95~8.~5O~1~--~8~5."'9~'7~.00~ 2 O.ooE+OO 8.75E-DS 1.75E_Q4
Pb-210 4.9728E-ll 42.958.501 85.917.002 O.ooE+OO 2.14E-OB 4.27E-06 
.;P~m-~14~7-------'='4.:;;850~2"'E:=;-o~2:_--_.::4~2~,9~56~.~50~1~--~85~,,,,9~'7~.00~2 O.ooE+OO 2.08E+03 4.17E+03 
Pu-238 1.8254E-02 42,958.501 85,917.002 O.ooE+OO 7.64E+02 1.57E+03 
-'=PC!-U~-2~3~9-------;;:4.=;28~';;;0"'E:=;-Q4'7_---_.::4"'2~,9~58~.~50~1~__~85~."'9~17~.00""2 O.ooE+OO l.84E+Ol 3.68E+Ol 
Pu-240 2.4368E_Q4 42,958.501 85,917.002 O.ooE+OO 1.OSE+Ol 2.09E+Ol 
Pu-241 3.3415E-02 42,958.501 85,917.002 O.ooE+OO 1.44E+03 2.87E+03 
Pu-242 3.6329E-07 42.958.501 85,917.002 O.ooE+OO 1.56E-02 3.12E-02 
Ra-226 2.2854E-l0 42.958.501 85.917.002 O.ooE+OO 9.82E-OB 1.96E-DS 
Ra-228 1.2426E-14 42,958.501 85,917.002 O.ooE+OO 5.34E-l0 1.07E_09 
RU-1OB 6.3569E-06 42,956.501 85.917.002 O.ooE+OO 2.73E-ol 5.46E-ol 
-'-S~e-"-7'-'9,-O----------:-1=.2"'933~E=_-DS""----'-'4,,2"',958:":_:::"'.5~01'c---...85"""'.9C'1",7',=:002 O.ooE+OO 5.56E-ol 1.11 E+OO 
Sn·126 1.1574E-DS 42,958.501 85,917.002 O.ooE+OO 4.97E-ol 9.94E-ol 
Sr-90 1.9248E+OO 42,958.501 85,917.002 O.ooE+OO 8.27E+04 1.65E+05 
~""'C...-9"'9'=_------___=4"'.22"'3:o:9:::;E=_-04:==__----4:o2;':,958="'.5O~1:__--"'8~5-S,9~17.oo2 O.ooE+OO 1.81 E+Ol 3.63E+Ol 
Th-229 5.0953E-12 42.958.501 85,917.002 O.ooE+OO 2.19E-07 4.38E-07 
Th-230 4.1885E-oB 42.958.501 85,917.002 O.ooE+OO 1.80E-03 3.80E-03 
Th-232 1.9270E-14 42.958.501 85.917.002 O.ooE+OO 8.28E-l0 1.66E-09 
T1-2OB 4.8024E-oB 42,958.501 85,917.002 O.ooE+OO 1.98E-03 3.95E-03 
U-232 1.2582E-07 42,958.501 85.917.002 O.ooE+OO 5.40E-03 1.08E-02 Thermal Power 

-;U7-:;;2;o33,o- ~2::;.58252~E-09~---'-----'4~2",958~;:;.50~I---_';85~.9~1~7.~OO,,2;;--_;cO.:;;OO~E~+OO~~-_""1;-';.I,,':_;Ec:-Q4'S_---_;:2::;.22~E ...-D4~__1NominaIHeat Bounding
U-234 1.8450E_Q4 42,958.501 85.917.002 O.ooE+OO 7.93E+OO 1.59E+Ol Output Heat Output 
U-235 -2.7235E-06 42,958.501 0.000 1.49E-Ol 3.15E-02 1.49E-ol /Wattel /Wattel 
U-236 l.5493E-OS 42,956.501 85,917.002 O.ooE+OO 6.66E-ol 1.33E+OO 1.02E+03 2.05E+03 
U-238 -4.2851E-09 42,958.501 0.000 9.24E-02 9.22E-02 9.24E-02 Total Total 
Y-90 1.9254E+OO 42.958.501 85,917.002 O.ooE+OO 8.27E+04 1.85E+05 
Other Radionuelides 8.31 E+04 1.66E+05 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER LIGHT WATER This Template was used tor the following reasons: 
Fuel C1addlng:I---="-A'-'LU"=Mc="'---l--=:..:A'=-L"U"M='----1nn.:.: i~ fuel mat_ on til parameters e,coptenrichment. 

BO;O~=:=:I----::-2O:-.000lXl05::;U3S=1:::2=5---+---::60='t~"-1:-::00c=---1 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:II- -l-I 4"'2"',9:.:58:=.::.5O.:-:' Nominal bumup calculated trom the heavy metal mass destroyed. 
Bounding: I 85,917.002 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup Estimated EOL HMlGiven EOL HM 
Nominal: 0.40 I 1.011 

Bounding: 0.79 
'Reador shutdoYolll, core removal. storage, shipping or other date confmnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
l. Fuel and T~1e1Ilf_1ioo Estimated 

Fuel Name: FRR PIN CLUSTER (SO. KOREA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 293 estimates as of: 2030 18"x15' 

Fuel Unlls & Doser: 48 - MULTI-PIN CLUSTER Template: ATR (Ught Water, Alum., 60 to 100%. U) 4.00 
_vy Metal Mas.: BOl=59.52k9 ; EOl=52.141<9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
B.Estimates m x" x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventorie.(Ci) Group (boUnding) 
Ae-227 6.6313E-10 6.991.276 13.982.553 O.ooEiOO 4.64E-06 9.27E-06 AV9. MaV 
Am-241 2.0060E-03 6.991.276 13.982.553 O.ooEiOO 1.40E+Ol 2.80E+Ol 0.0150 1.476E+15 
Am-242m 4.2429E-07 6.991.276 13,982.553 O.ooEiOO 2.97E-03 5.93E-03 0.0250 3.069E+14 
Am-243 1.4899E-06 6.991.276 13,982.553 O.ooEiOO 1.04E-02 2.08E-02 0.0375 2.677E+14 
C-14 5.7135E-09 6.991.276 13,982.553 O.ooEiOO 3.99E-OS 7.99E-05 0.0575 2.867E+14 
CI-36 1.3124E-32 6,991.276 13,982.553 O.ooEiOO 9.18E-29 1.84E-28 0.0850 1.733E+14 
Cm-243 1.6443E-Q7 6.991.276 13,982.553 O.ooEiOO 1.15E-Q3 2.30E-03 0.1250 1.172E+14 
Cm-244 2.9330E-06 6,991.276 13,982.553 O.ooEiOO 2.05E-Ol 4.10E-Ol 0.2250 1.495E+14 
Co-6O 5.3186E-06 6,991.276 13,982.553 O.ooEiOO 3.72E-02 7.44E-02 0.3750 6.508E+13 
Cs-l34 3.1563E-Q3 6,991.276 13,982.553 O.ooEiOO 2.21E+Ol 4.41E+01 0.5750 1.062E+15 
Cs-135 3.4477E-06 6,991.276 13,982.553 O.ooEiOO 2.41E-Q2 4.82E-02 0.8500 1.795E+13 
Cs-137 2.0313EiOO 6,991.276 13,982.553 O.ooEiOO 1.42E+04 2.84E+04 1.2500 1.025E+13 
Eu-l54 2.4513E-02 6,991.276 13,982.553 O.ooEiOO 1.71E+02 3.43E+02 1.7500 4.705E+11 
Eu-155 4.8175E-03 6,991.276 13,982.553 O.ooEiOO 3.37E+Ol 6.74E+Ol 2.2500 4.127E+07 
Fe-55 1.2397E-04 6,991.276 13,982.553 O.ooEiOO 8.67E-Ol 1.73EiOO 2.7500 2.332E+07 
H-3 4.5697E-03 6,991.276 13,982.553 O.ooEiOO 3.19E+Ol 6.39E+Ol 3.5000 1.073E+05 
1-129 7.5300E-07 6,991.276 13,982.553 O.ooEiOO 5.26E-03 1.05E-Q2 5.0000 6.093E+03 
Kr-85 1.0850E-Ol 6,991.276 13,982.553 O.ooEiOO 7.59E+02 1.52E+03 7.0000 6.729E+02 
Np-237 9.5561E-06 6,991.276 13,982.553 O.ooEiOO 6.68E-Q2 1.34E-Ql 11.0000 7.S43E+01 
Pa-231 2.0359E-09 6,991.276 13.982.553 O.ooEiOO 1.42E-05 2.85E-Q5 
Pb-21 0 4.9728E-ll 6.991.276 13.982.553 O.ooEiOO 3.48E-07 6.95E-Q7 
Pm-147 4.8502E-02 6,991.276 13,982.553 O.ooEiOO 3.39E+02 6.78E+02 
Pu-236 1.8254E-Q2 6.991.276 13.982.553 O.ooEiOO 1.28E+02 2.55E+02 
Pu-239 4.2810E-04 6,991.276 13,982.553 O.ooEiOO 2.99EiOO 5.99EiOO 
Pu-240 2.4368E-04 6,991276 13,982.553 O.ooEiOO 1.70EiOO 3.41EiOO 
Pu-241 3.3415E-02 6,991.276 13.982.553 O.ooEiOO 2.34E+02 4.67E+02 
Pu-242 3.6329E-Q7 6.991.276 13,982.553 O.ooEiOO 2.54E-03 5.08E-03 
Ra-226 2.2854E-10 6,991.276 13,982.553 O.ooEiOO 1.60E-06 3.20E-06 
Ra-228 1.2426E-14 6.991.276 13.982.553 O.ooEiOO 8.69E-11 1.74E-l0 
Ru-l06 6.3589E-06 6,991.276 13,982.553 O.ooEiOO 4.45E-Q2 8.89E-02 
5e-79 1.2933E-06 6,991.276 13.982.553 O.ooEiOO 9.04E-Q2 1.81E-Ql 
5n-126 1.1574E-06 6.991.276 13,982.553 O.ooEiOO 8.09E-Q2 1.62E-Ol 
5r-90 1.9248EiOO 6.991.276 13,982.553 O.ooEiOO 1.35E+04 2.69E+04 
Te-99 4.2239E-04 6.991.276 13.982.553 O.ooEiOO 2.95EiOO 5.91EiOO 
Th-229 5.0953E-12 6.991.276 13,982.553 O.ooEiOO 3.56E-06 7.12E-06 
Th-230 4.1885E-06 6,991.276 13,982.553 O.ooEiOO 2.93E-04 5.86E-04 
Th-232 1.9270E-14 6,991.276 13,982.553 O.ooEiOO 1.35E-l0 2.69E-l0 
TI-208 4.6024E-06 6,991.276 13,982.553 O.ooEiOO 3.22E-04 6.44E-04 
U-232 1.2582E-Q7 6,991.276 13,982.553 O.ooEiOO 8.80E-04 1.76E-03 Thermal Power 
U-233 2.5825E-Q9 6,991.276 13,982.553 O.ooEiOO 1.81E-06 3.61E-OS Nominal Heat Bounding 
U-234 1.8450E-04 6,991.276 13,982.553 O.ooEiOO 1.29EiOO 2.58EiOO Output Heat Output 
U-235 -2.7235E-06 6,991.276 0.000 2.57E-Q2 6.68E-03 2.57E-Q2 /Wattsl /Watts) 
U-236 1.5493E-06 6,991.276 13,982.553 O.ooEiOO 1.08E-Ql 2.17E-Ql 1.67E+02 3.33E+02 
U-236 -4.2851 E-Q9 6,991.276 0.000 1.60E-Q2 1.60E-Q2 1.60E-Q2 Total Total 
V-90 1.9254EiOO 6,991.276 13.982.553	 O.ooEiOO 1.35E+04 2.69E+04 
Other Radionuelides 1.35E+04 2.70E+04 
'W. T~tiSeleetioit StuWlla.-Y, "1km!lI ,.ndC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderato<: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches ATR Templale on all but one parameter (enrichmenl) rneking ATR a reasonable 
BOl HM Con'-Is: U3S12 U match. 

BOL enrichment Of.: 19.99999952 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 6,991.276 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 13.982.553 Bounding bumup assumed to be twice nominal bumup. 

Check. 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.37 I 1.011 

Bounding: 0.75 , 
Reactor shutdown, core removal, storage, shipping or other date conflnnlng that IrradiatIOn ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divid9d by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Inf.·rmatiml Estimated 

Fuel Na"",: FRR SLOWPOKE (CANADA) 'Fud decay start date:
 2010 Canister usage: 
SNFID<I: 666 Estimates as of:
 2030 18"xl0' 

Fuel Units & Oeser: 2·· 297 ROD ARRAY Template:
 ATR (Ught Water, Alum.• 60 to 100%, U) 0.50 
Heavy Metal MaS3: BOl=I.77k9 ; EOl=I.74k9 "Template Bumup(MWd):
 367.2 
ROD Storage Silo: SRS Template BOL Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 20 years
 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 28.240 56.480 O.ODE+OO 1.87E-08 3.75E-oB AV9. MeV 
Am-241 2.0060E-03 28.240 56.480- O.ODE+OO 5.s6E-02 1.13E-ol 0.0150 5.962E+12 
Am-242m 4.2429E-07 28.240 56.480 O.ODE+OO 1.20E-OS 2.40E-Q5 0.0250 1.24OE+12 
Am-243 1.4899E-06 28.240 56.480 O.ODE+OO 4.21E-OS 8.42E-Q5 0.0375 1.081E+12 
C-14 5.7135E-09 28.240 56.480 O.ODE+OO 1.61E-07 3.23E-07 0.0575 1.158E+12 
CI-36 1.3124E-32 28.240 56.480~~-O.ODE+oO 3.71E-31 7.41E-31 0.0850 6.999E+11 
Cm-243 1.6443E-07 28.240 56.480 O.ODE+OO 4.64E-06 9.29E-06 0.1250 4.736E+11 
Cm-244 2.9330E-05 28.240 56.480 O.ODE+OO 8.28E-04 1.66E-03 0.2250 6.04OE+11 
Co-6O 5.3186E-06 28.240 56.480 O.ODE+OO 1.50E-04 3.ODE-04 0.3750 2.629E+l1 
Cs-l34 3.1563E-03 28.240 56.480-~-----O:OOE+OO 8.91E-02 1.78E-ol 0.5750 4.288E+12 
Cs-135 3.4477E-06 28.240 56.480 O.ODE+OO 9.74E-Q5 1.95E-04 0.8500 7.249E+10 
Cs-137 2.0313E+OO 28.240 56.480 O.ODE+OO 5.74E+Ol 1.15E+02 1.2500 4.14OE+10 
Eu-l54 2.4513E-02 28.240 56.480 O.ODE+OO 6.92E-Ol 1.38E+OO 1.7500 1.900E+09 
Eu-155 4.8175E-03 28.240 56.480 O.ODE+OO 1.36E-Ol 2.72E-Ol 2.2500 1.667E+05 
Fe-55 1.2397E-04 28.240 56.480 O.ODE+OO 3.50E-03 7.ODE-03 2.7500 9.422E+04 
H-3 4.5697E-03 28.240 56.480 O.ODE+OO 1.29E-ol 2.58E-ol 3.5000 4.333E+02 
1-129 7.5300E-07 28.240 56.480 O.ODE+OO 2.13E-OS 4.25E-Q5 5.0000 2.460E+Ol 
Kr-SS 1.0850E-Ol 28.240 56.480 O.OOE+OO 3.06E+OO 6.13E+OO 7.0000 2.717E+OO 
Np-237 9.5561E-06 28.240 56.480 O.ooE+OO 2.70E-04 5.40E-04 11.0000 3.045E-ol 
Pa-231 2.0359E-09 28.240 56.480 O.OOE+OO 5.75E-OB 1.15E-07 
Pl>-21 0 4.9728E-ll 28.240 56.480 O.OOE+OO 1.40E-09 2.81E-09 
Pm-147 4.SS02E-02 28.240 56.480 O.ooE+OO 1.37E+OO 2.74E+OO 
Pu-238 1.8254E-02 28.240 56.480 O.ooE+OO 5.16E-ol 1.03E+OO 
Pu-239 4.2810E-04 28.240 56.480 O.ooE+OO 1.21 E-02 2.42E-02 
Pu-240 2.4368E-04 28.240 56.480 O.ooE+OO 6.88E-03 1.38E-02 
Pu-241 3.3415E-02 28.240 56.480 O.ooE+OO 9.44E-ol 1.89E+OO 
Pu-242 3.6329E-07 28.240 56.480 O.OOE+OO 1.03E-Q5 2.OSE-Q5 
Ra-226 2.2854E-l0 28.240 56.480 O.ooE+OO 6.45E-09 1.29E-OB 
Ra-228 1.2426E-14 28.240 56.480 O.ooE+OO 3.51E-13 7.02E-13 
Ru-l06 6.3589E-06 28.240 56.480 O.ooE+OO 1.80E-04 3.59E-04 
Se-79 1.2933E-Q5 28.240 56.480 O.ooE+OO 3.SSE-04 7.30E-04 
Sn-126 1.1574E-Q5 28.240 56.480 O.ooE+OO 3.27E-04 6.54E-04 
Sr-90 1.9248E+OO 28.240 56.480 O.OOE+OO 5.44E+Ol 1.09E+02 
Tc-99 4.2239E-04 28.240 56.480 O.ooE+OO 1.19E-02 2.39E-02 
Th-229 5.0953E-12 28.240 56.480 O.ooE+OO 1.44E-l0 2.88E-l0 
Th-230 4.1885E-oB 28.240 56.480 O.OOE+OO 1.18E-06 2.37E-06 
Th-232 1.9270E-14 28.240 56.480 O.ooE+OO 5.44E-13 1.09E-12 
TI-2OB 4.6024E-oB 28.240 56.480 O.ooE+OO 1.30E-06 2.60E-06 
U-232 1.2582E-07 28.240 56.480 O.OOE+OO 3.55E-06 7.11E-06, Thermal Power 
U-233 2.5825E-Q9 28.240 56.480 O.ooE+OO 7.29E-oB 1.48E-07 Nominal Heat Bounding 
U-234 1.8450E-04 28.240 56.480 O.ooE+OO 5.21E-03 1.04E-02 Output Heat Output 
U-235 -2.7235E-06 28.240 0.000 3.57E-03 3.49E-03 3.57E-03 <Wattsl <Watts) 
U-236 1.5493E-Q5 28.240 56.480 O.ooE+OO 4.38E-04 8.75E-04 6.73E--Ol 1.35E+OO 
U-238 -4.2851 E-Q9 28.240 0.000 4.10E-OS 4.09E-Q5 4.10E-Q5 Total Total 
Y-90 1.9254E+OO 28.240 56.480 O.OOE+OO 5.44E+Ol 1.09E+02 
Other Radionuclides 5.48E+Ol 1.09E+02 

m. Temnlate SeIedioo &ltumlrv. B ••ndC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Resctor Moderator: UGHTWATER UGHTWATER 

Fuel aaddln~: ALUM ALUM 
BOL HM Constl1uenm: U-ALX U 

BOl Enrichment '0/0: 93.11512415 60 to 100 

Bumup Summary (MWd) Basis for bumup ~sed in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 28.240 Nominal bumup caIoJJaled from ltl9 heavy motoJ mass destroyed. 
Bounding:1 I 56.480 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOl HM 

Nomlna!:1 0.05 I 1.001
BoundJng: 0.10 ,

Reactor shutdown, core removat, storage, shiPPIng or other date conflmung that Irradiation ceased for fual.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel_T~ InfOQDlltion Estimated 

Fuel Name: FRR SLOWPOKE (CANADA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 665 Estimates as of: 2030 18"xl0' 

Fuel Units & llescr: 2 - 297 ROD ARRAY Template: ATR (Ught Water, Alum.• 60 to 100%. U) 0.50 
Heavy Metal Mass: BOl=1.77k9 ; EOl=1.74k9 'remplate Bumup(MWd): 367.2 
ROO Storage Site: SRS Template BOl Heavy Metal Ma.. (MT): 0.00116689 

Template Decay Time' 20 yoars 
·D. Estimates m x. x. b y, y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 28,240 56.460 O,ooE-+oo 1.87E-OB 3,75E-08 Avg.MeV 
Am-241 2.0060E-03 28.240 56.460 O,ooE-+oo 5.66E-02 1,13E-Ol 0.0150 5.962E+12 
Am-242m 4.2429E-07 28.240 56.460 O.ooE-+OO 1.20E-05 2.4OE-05 0.0250 1.24OE+12 
Am-243 1.4899E-OB 28.240 56.460 O.ooE-+OO 4.21E-05 8.42E-05 0.0375 1.081E+12 
C-14 5.7135E-09 28.240 56.460 O.ooE-+OO 1,61E-07 3.23E-07 0.0575 1.158E+12 
CI-36 1.3124E-32 28.240 56.460 O.ooE-+OO 3.71E-31 7.41E-31 0.0850 6.999E+11 
Cm-243 1.6443E-07 28,240 56.460 O.ooE-+OO 4.64E-OB 9.29E-OB 0.1250 4.736E+11 
Cm-244 2.9330E-05 28.240 56.460 O.ooE-+OO 8.28E-04 l.66E-03 0.2250 6.040E+11 
Co-60 5.3186E-OB 28.240 56.460 O.ooE-+OO 1.50E-04 3.ooE-04 0.3750 2.629E+l1 
Cs-l34 3.1563E-03 28.240 56.460 O.ooE-+OO 8.91E-02 1.78E-Ol 0.5750 4.288E+12 
Cs-l35 3.4477E-Q6 28.240 56.480 O.ooE-+OO 9.74E-05 1.95E-04 0.8500 7.249E+10 
Cs-137 2.0313E-+OO 28.240 56.460 O.ooE-+OO 5,74E+Ol 1,15E+02 1.2500 4.14OE+l0 
EU-l54 2.4513E-02 28.240 56.460 O.ooE-+OO 6.92E-Ol 1,38E-+OO 1.7500 1.900E+09 
Eu-155 4.8175E-03 28.240 56.460 O.ooE-+OO 1.36E-Ol 2.72E-Ol 2.2500 1.667E+05 
Fe-55 1.2397E-Q4 28.240 56.460 O,ooE-+oo 3.50E-03 7,ooE-03 2.7500 9.422E+04 
H-3 4.5697E-03 28.240 56.460 O,ooE-+oo 1.29E-Ol 2,58E-Ol 3,5000 4.333E+02 
1-129 7.5300E-07 28.240 56.460 O.ooE-+OO 2.13E-05 4.25E-05 5.0000 2.460E+01 
Kr-85 1.0850E-ol 28.240 58,460 O.ooE-+OO 3.OBE-+OO 6,13E-+OO 7.0000 2.717E+OO 
Np-237 9.5561E-Q6 28.240 56.460 O.ooE-+OO 2.70E-04 5.4OE-04 11.0000 3.045E-01 
Pa-231 2.0359E-09 28.240 58.460 O,ooE-+oo 5.75E-08 1,15E-07 
Pb-210 4.9728E-ll 28.240 56.460 O.ooE-+OO 1.40E-09 2.81E-09 
Pm-147 4,8502E-02 28.240 56.460 O.ooE-+OO 1,37E-+OO 2.74E-+OO 
Pu-238 1.8254E-02 28.240 58.460 O.ooE-+OO 5.16E-Ol 1.03E-+OO 
Pu-239 4.2810E-Q4 28.240 58.460 O.ooE-+OO 1,21E-02 2.42E-02 
Pu-24O 2.4366E-Q4 28,240 56.460 O.ooE-+OO 6.88E-03 1.38E-02 
Pu-241 3.3415E-02 28.240 56.460 O.ooE-+OO 9.44E-ol 1.89E-+OO 
Pu-242 3.6329E-07 28.240 58.460 O.ooE-+OO 1.03E-05 2.05E-05 
Ra-226 2.2854E-l0 28.240 58,460 O.ooE-+OO 6.45E-09 1.29E-oB 
Ra-228 12426E-14 28240 58.460 O.ooE-+OO 3.51E-13 7.02E-13 
Ru-1OB 6.3589E-Q6 28,240 56.460 O,ooE-+oo 1.80E-04 3.59E-04 
5e-79 1.2933E-05 28.240 56.460 O.ooE-+OO 3.65E-Q4 7,30E-04 
5n-126 1.1574E-Q5 28.240 58.460 O.ooE-+OO 3.27E-Q4 6.54E-Q4 
5r-90 1,9248E-+OO 28.240 56.460 O.ooE+OO 5.44E+Ol 1,09E+02 
Te-99 4.2239E-04 28.240 56.460 O,ooE-+oo 1.19E-02 2.39E-02 
Th-229 5.0953E-12 28240 56.460 O,ooE+oo 1,44E-l0 2.88E-l0 
Th-230 4.1885E-OB 28.240 56.460 O.ooE+OO 1.18E-Q6 2.37E-Q6 
Th-232 1.9270E-14 28.240 58,460 O,ooE+oo 5.44E-13 1.09E-12 
TI-2OB 4.6024E-oB 28.240 56,460 O.ooE+OO 1.30E-06 2.60E-OB 
U-232 1.2562E-07 28,240 56.460 O,ooE+oo 3.55E-OB 7.11E-06 Thermal Power 
U-233 2.5825E-09 28.240 56.460 O.ooE+OO 7.29E-oB 1.46E-07 Nominal Heat Bounding 
U-234 1.8450E-Q4 28.240 56.460 O.ooE+OO 5.21E-03 1.04E-02 Output Heat Output 
U-235 -2.7235E-Q6 28.240 0.000 3,57E-03 3,49E-03 3.57E-03 /Waltal /Waltal 
U-236 1.5493E-05 28.240 56.460 O.ooE+OO 4.38E-04 8.75E-Q4 6.73E-Ql 1.35E+OO 
U-238 -4.2851 E-09 28240 0.000 4.10E-05 4.09E-05 4.10E-Q5 Total Total 
Y-90 1.9254E+OO 28.240 56.460 O.ooE+OO 5.44E+Ol 1.09E+02 
Other Radlonuelides 5.46E+Ol 1,09E+02 
m.Tl!lllOll!k~Sumlna ...., ... _C~ 
Template selection Summary

FromSFD Used Basis for Parameter Differences: -_: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM
BOl HM Constituents: U-ALX U

SOL Enrichment 0/0; 93.11512415 6010100

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 28.240 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 56.480 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstIma18d Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.05 I 1.001 
Boundlng:1 0.10,

Reactor shutdown. core removal, storage, stllPPlng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template InfOl'ttlallon Estimated 

Fuel Name: FRR SLOWPOKE (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 669 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 2 . 297 ROD ARRAV Template: ATR (Ught Water. Alum.. 60 to 100%. U) 0.50 
_vy Metal Mass: BOl.=1.77k9 ; EOl.=1.74k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Tima: 20 years
 
D.EstimaUlli m Xo x. b Yo Y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.6313E-l0 28.221 56.442 O.OOE+OO 1.87E-OS 3.74E-08 Avg. MeV 
Am-241 2.0060E-03 28.221 56.442 O.OOE+OO 5.66E-02 1.13E-ol 0.0150 5.958E+12 
Am-242m 4.2429E-07 28.221 56.442 O.OOE+OO 1.20E-05 2.39E-Q5 0.0250 1.239E+12 
Am-243 l.48GGE-08 28.221 56.442 O.OOE+OO 4.20E-05 8.41E-05 0.0375 1.081E+12 
C-14 5.7135E-09 28.221 56.442 O.OOE+OO 1.61E-07 3.22E-07 0.0575 1.157E+12 
CI·36 1.3124E-32 28.221 56.442 o.OOE+OO 3.70E-31 7.41E-31 0.0850 6.994E+11 
Cm·243 1.6443E·07 28.221 56.442 O.OOE+OO 4.64E-08 9.28E-08 0.1250 4.733E+l1 
Cm-244 2.9330E-05 28.221 56.442 O.OOE+OO 8.28E-Q4 1.66E-03 0.2250 6.036E+11 
Co-6O 5.3166E-08 28.221 56.442 O.OOE+OO 1.50E-04 3.00E-Q4 0.3750 2.627E+11 
CS·l34 3.1563E-03 28.221 56.442 O.OOE+OO 8.91E-02 1.78E-ol 0.5750 4.285E+12 
Cs-l35 3.4477E-08 28.221 56.442 O.OOE+OO 9.73E-05 1.95E-Q4 0.8500 7.244E+10 
CS-137 2.0013E+OO 28.221 56.442 O.OOE+OO 5.73E+Ol 1.15E+02 1.2500 4.137E+10 
EU-l54 2.4513E-02 28.221 56.442 O.OOE+OO 6.92E-ol 1.38E+OO 1.7500 1.899E+09 
EU-155 4.8175E-03 28.221 56.442 O.OOE+OO l.36E-ol 2.72E-ol 2.2500 1.666E+05 
Fe-55 1.2397E-Q4 28.221 56.442 O.OOE+OO 3.50E-03 7.00E-03 2.7500 9.415E+04 
H-3 4.5697E-03 28.221 56.442 O.OOE+OO 1.29E-ol 2.58E-Ol 3.5000 4.330E+02 
1-129 7.5300E-07 28.221 56.442 O.OOE+OO 2.13E-OS 4.25E-Q5 5.0000 2.459E+01 
Kr-85 l.OS50E-ol 28.221 56.442 O.OOE+OO 3.OBE+OO 6.12E+OO 7.0000 2.715E+00 
Np-237 9.5561E-08 28.221 56.442 O.OOE+OO 2.70E-Q4 5.39E-04 11.0000 3.043E-Q1 
Pa-231 2.0059E-09 28.221 56.442 O.OOE+OO 5.75E-OS 1.15E-07 
Pb-21 0 4.9728E-ll 28.221 56.442 O.OOE+OO 1.40E-09 2.81E-09 
Pm-147 4.8502E-02 28.221 56.442 O.OOE+OO 1.37E+OO 2.74E+OO 
PU-238 1.8254E-02 28.221 56.442 O.OOE+OO 5.15E-Ol 1.03E+OO 
PU-239 4.281OE-Q4 28.221 56.442 O.OOE+OO 1.21E-02 2.42E-02 
PU-240 2.4368E-Q4 28.221 56.442 O.OOE+OO 6.88E-OO 1.38E-02 
PU-241 3.3415E-02 28.221 56.442 O.OOE+OO 9.43E-Ol 1.89E+OO 
Pu-242 3.6329E-07 28.221 56.442 O.OOE+OO 1.00E-OS 2.OSE-Q5 
Ra-226 2.2854E-l0 28.221 56.442 O.OOE+OO 6.45E-09 1.29E-08 
Ra-228 1.2426E-14 28.221 56.442 O.OOE+OO 3.51E-13 7.01E-13 
RU-1OB 6.3589E-08 28.221 56.442 O.OOE+OO 1.79E-Q4 3.59E-Q4 
8e-79 1.2933E-Q5 28.221 56.442 O.OOE+OO 3.85E-Q4 7.30E-Q4 
8n·126 1.1574E-05 28.221 56.442 O.OOE+OO 3.27E-04 6.53E-Q4 
8r-90 l.9248E+OO 28.221 56.442 O.OOE+OO 5.43E+01 1.09E+02 
Tc-GG 4.2239E-Q4 28.221 56.442 O.OOE+OO 1.19E-02 2.38E-02 
Th-229 5.0953E-12 28.221 56.442 O.OOE+OO 1.44E-l0 2.88E-l0 
Th-230 4.1885E-08 28.221 56.442 O.OOE+OO 1.18E-08 2.36E-08 
Th-232 1.9270E-14 28.221 56.442 O.OOE+OO 5.44E-13 1.09E-12 
TI-2OS 4.6024E-08 28.221 56.442 O.OOE+OO 1.30E-08 2.60E-08 
U-232 1.2582E-07 28.221 56.442 O.OOE+OO 3.55E-08 7.10E-08 Thermal Power 
U-233 2.5825E-Q9 28.221 56.442 O.OOE+OO 7.29E-OS 1.46E-Q7 Nominal Heat Bounding 
U-234 l.8450E-Q4 28.221 56.442 O.OOE+OO 521E-03 1.04E-02 Output HeaJOutput 
U-235 -2.7235E-08 28.221 0.000 3.57E-03 3.49E-03 3.57E-03 /Watts) /Watts) 
U-236 1.5493E-05 28.221 56.442 O.OOE+OO 4.37E-Q4 8.74E-Q4 6.73E-01 1.35E+OO 
U-238 -4.2851 E-09 28.221 0.000 4.10E-05 4.09E-05 4.10E-05 Total Total 
V-90 1.9254E+OO 28.221 56.442 O.OOE+OO 5.43E+Ol 1.09E+02 
Other Radionuclides 5.48E+Ol 1.09E+02 
lD. Template SeJectioJt Sumftuln'. B .lInd CI!ecl<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

SOL Enrichment %: 93.11512415 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 28.221 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 56.442 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM
 

Nominal: 0.05
 I 1001 
Bounding:1 0.10 ,

Reactor shutdown, core removal, storage. shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel assoealed with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

DOEl8NFIREP-078 December 2003 
Revision 1 Page D-l84 



Fuel Radionuclide Inventory Worksheet 
1. Flid 8mJ Template Iof_lilIn Estimated 

Fuel Name: FRR SLOWPOKE (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 668 E~mdnasm: 2000 lS"xl0' 

Fuel Units & Oeser: 2 - 297 ROD ARRAY Template: AlR (Ught Water, Alum., 60 to 100%, U) 0.50 
_vy Metal Mass: BOl.=1.77k9 ; EOl.=1.74k9 'Template BumuP(MWd): 367.2 
ROD Slor_ SI1e: SRS Template SOL _vy Metal Maa. (Mf): 0.00116689 

Template Decay Time' 20 ye.", 
D.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 28.240 56.480 O.OOE+OO 1.87E-08 3.75E-08 AV9. MeV 
Am-241 2.0060E-Q3 28.240 56.480 O.ooE+OO 5.66E-02 1.13E-Ol 0.0150 5.962E+12 
Am-242m 4.2429E-07 28.240 56.480 O.ooE+OO 1.20E-05 2.4OE-05 0.0250 1.240E+12 
Am-243 1.4899E-OB 28.240 56.480 O.ooE+OO 4.21E-Q5 8.42E-Q5 0.0375 1.081E+12 
C-14 5.7135E-09 28.240 56.480 O.ooE+OO 1.61E-07 3.23E-07 0.0575 1.158E+12 
C~36 1.3124E-32 28.240 56.480 O.OOE+OO 3.71E-31 7.41E-31 0.0850 6.999E+l1 
Cm-243 1.6443E-07 28.240 56.480 O.ooE+OO 4.64E-OB 9.29E-Q6 0.1250 4.736E+11 
Cm-244 2.9330E-05 28.240 56.480 O.ooE+OO 8.28E-04 1.66E-Q3 0.2250 6.040E+l1 
Co-50 5.3166E-Q6 28.240 56.480 O.ooE+OO 1.50E-Q4 3.OOE-04 0.3750 2.629E+11 
Cs-l34 3.1563E-Q3 28.240 56.480 O.ooE+OO 8.91E-02 1.78E-Ql 0.5750 4.288E+12 
Cs-135 3.4477E-Q6 28.240 56.480 O.ooE+OO 9.74E-05 1.95E-04 0.8500 7.249E+10 
Cs-137 2.0313E+OO 28.240 56.480 O.ooE+OO 5.74E-HJl 1.15E-HJ2 1.2500 4.140E+l0 
Eu-154 2.4513E-02 28.240 56.480 O.ooE+OO 6.92E-Ol 1.38E+OO 1.7500 1.900E+09 
Eu-155 4.8175E-03 28.240 56.480 O.OOE+OO 1.36E-Ol 2.72E-Ol 2.2500 1.667E+05 
Fe-55 1.2397E-04 28.240 56.480 O.ooE+OO 3.50E-Q3 7.ooE-03 2.7500 9.422E+04 
H-3 4.5697E-Q3 28.240 56.480 O.ooE+OO 1.29E-Ql 2.58E-Ol 3.5000 4.333E+02 
1-129 7.5300E-07 28.240 56.480 O.ooE+OO 2.13E-Q5 4.25E-Q5 5.ססOO 2.460E+OI 
Kr-85 1.0850E-Ol 28.240 56.480 O.ooE+OO 3.OBE+OO 6.13E+OO 7.ססOO 2.717E+00 
Np-237 9.5561E-Q6 28.240 56.480 O.OOE+OO 2.70E-04 5.4OE-Q4 11.ססOO 3.045E-Ol 
Pa-231 2.0359E-Q9 28.240 56.480 O.ooE+OO 5.75E-08 1.15E-Q7 
Pb-210 4.9728E-ll 28.240 56.480 O.ooE+OO 1.4OE-09 2.81E-Q9 
Pm-147 4.8502E-02 28.240 56.480 O.OOE+OO 1.37E+OO 2.74E+OO 
Pu-238 1.8254E-Q2 28.240 56.480 O.ooE+OO 5.16E-Ol 1.03E+OO 
Pu-239 4.2810E-04 28.240 56.480 O.ooE+OO 1.21E-02 2.42E-02 
Pu-24O 2.4368E-Q4 28.240 56.480 O.ooE+OO 6.88E-03 1.38E-Q2 
Pu-241 3.3415E-02 28.240 56.480 O.OOE+OO 9.44E-Ql 1.89E+OO 
Pu-242 3.6329E-07 28.240 56.480 O.ooE+OO 1.03E-Q5 2.05E-Q5 
Ra-226 2.2854E-1O 28.240 56.480 O.OOE+OO 6.45E-Q9 1.29E-08 
Ra-228 1.2426E-14 28.240 56.480 O.ooE+OO 3.51E-13 7.02E-13 
Ru-1OB 6.3589E-Q6 28.240 56.480 O.OOE+OO l.80E-Q4 3.59E-Q4 
5e-79 1.2933E-Q5 28.240 56.480 O.ooE+OO 3.65E-04 7.30E-Q4 
5n-126 1.1574E-Q5 28.240 56.480 O.OOE+OO 3.27E-04 6.54E-Q4 
5r-90 1.9248E+OO 28.240 56.480 O.OOE+OO 5.44E-HJl 1.09E-HJ2 
Tc-99 4.2239E-Q4 28.240 56.480 O.ooE+OO 1.19E-Q2 2_39E-Q2 
Th-229 5.0953E-12 28.240 56.480 O.ooE+OO 1.44E-l0 2.88E-l0 
Th-230 4.1885E-Q8 28.240 56.480 O.ooE+OO 1.18E-Q6 2.37E-Q6 
Th-232 1.9270E-14 28.240 56.480 O.ooE+OO 5.44E-13 1.09E-12 
TI-208 4.5024E-Q8 28.240 56.480 O.ooE+OO l.30E-Q6 2.5OE-Q6 
U-232 1.2562E-Q7 28.240 56.480 O.ooE+OO 3.55E-Q6 7.11E-Q6 Thennal Power 
U-233 2.5825E-Q9 28.240 56.480 O.OOE+OO 7.29E-Q8 1.48E-Q7 Nominal Heat Bounding 
U-234 1.8450E-Q4 28.240 56.480 O.ooE+OO 5.21E-Q3 1.04E-Q2 Output HeatOutPl,lt 
U-235 -2_7235E-Q6 28240 0.000 3.57E-03 3.49E-03 3.57E-Q3 /Wattsl /Watts\ 
U-236 1_5493E-Q5 28.240 56.480 O.OOE+OO 4.38E-Q4 8.75E-Q4 6.73E-ol 1.35E+OO 
U-238 -4.2851 E-Q9 28.240 0.000 4.10E-Q5 4.09E-OS 4.10E-Q5 Total Total 
V-90 1.9254E+OO 28.240 56.480 O.ooE+OO 5.44E-HJl 1.09E-HJ2 
Other Radianuelides 5.48E-HJl 1.09E-HJ2 
;m.Temulllte~'~l'V,B_ amJCIledai 
Template 5election Summary 

FromSFD lJMd Basis for Parameter Differences: 
Reaclor_: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment %: 93.11512415 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 28.240 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 58.480 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/
BumuD MultiDliar Given Bumup Eatimated EOL HMlGlven EOL HM 

Nominal: 0.05 I 1.001 
Bounding: 0.10 ,

Reactor shutdown. core removal. storage. shiPping or other date confirming that IRadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
L Fueland TeIQllIare Information Estimated 

Fuel Name: FRR SLOWPOKE (MONTREAL) 1Fuel decay start date: 2010 Canister usage: 
SNF 10 I': 667 Estimates as of: 2030 18"x10' 

Fuel Units & Desce: 2 - 297 ROD ARRAY Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.50
 
Heavy Metal M...: BO~l.77kg ; EO~1.74kg 'Templ.to Bumup(MWd): 367.2
 
ROD Stor_ SlID: SRs Tamplata BOl Heavy Metal Mass (MT): 0.00116689
 

Templato Decay Time' 20 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (CI) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 6.6313E-10 28.240 56.480 O.OOE-KlO 1.87E-08 3.75E-{)8 Avg. MeV
Am-241 2.0060E-{)3 28.240 56.480--~-O.OOE+OO 5.66E-02 1.13E-Ol 0.0150 5.962E+12 
Am-242m 4.2429E-{)7 28.240 56.480 ~~O:OOE-KlO 1.20E-05 2.4OE-{)5 0.0250 1.24OE+12
Am-243 1.4899E-{)6 28.240 56.480 O.OOE-KlO 4.21E-{)5 8.42E-{)5 0.0375 1.081E+12 
C-14 5.7135E-{)9 28.240 56.480 O.OOE-KlO 1.61E-{)7 3.23E-07 0.0575 1.158E+12 
CI-36 1.3124E-32 28.240 56.480 O.OOE-KlO 3.71 E-31 7.41E-31 0.0850 6.999E+l1 
Cm-243 1.6443E-{)7 28.240 56.480 O.OOE-KlO 4.64E-08 9.29E-{)6 0.1250 4.736E+ll
Cm-244 2.9330E-{)5 28.240 56.480 O.OOE-KlO 8.28E-{)4 1.66E-{)3 0.2250 6.040E+ll
Co-60 5.3186E-{)6 28.240 56.480 O.OOE-KlO 1.50E-{)4 3.00E-{)4 0.3750 2.629E+l1
Cs-134 3.1563E-03 28.240 56.480 O.OOE+OO 8.9iE-{)2 1.78E-{)1 0.5750 4.288E+12
Cs-135 3.4477E-{)6 28.240 56.480 O.OOE+OO 9.74E-{)5 1.95E-{)4 0.8500 7.249E+l0
Cs-137 2.0313E+OO 28.240 56.480 O.OOE+OO 5.74E+01 1.15E+02 1.2500 4.140E+l0 
Eu-154 2.4513E-02 28.240 56.480 O.OOE+OO 6.92E-Ol 1.38E-KlO 1.7500 1.900E+09 
Eu-155 4.8175E-{)3 28.240 56.480 O.OOE+OO 1.36E-{)1 2.72E-{)1 2.2500 1.667E+OS 
Fe-55 1.2397E-{)4 28.240 56.480 O.OOE+OO 3.50E-{)3 7.00E-03 2.7500 9.422E+04
H-3 4.5697E-{)3 28.240 56.480 O.OOE+OO 1.29E-Ol 2.56E-Ol 3.5000 4.333E+02
1-129 7.5300E-{)7 28.240 56.480 O.OOE+OO 2.13E-{)5 4.25E-{)5 5.ססOO 2.460E+Ol
Kr-SS 1.0850E-{)1 28.240 56.480 O.OOE+OO 3.06E+OO 6.13E-KlO 7.ססOO 2.717E+OO
Np-237 9.5561 E-{)6 28.240 56.480 O.OOE+OO 2.70E-{)4 5.4OE-{)4 11.ססOO 3.045E-Ql
Pa-231 2.0359E-{)9 28.240 56.480 O.OOE+OO 5.75E-{)B 1.15E-{)7
Pl>-21 0 4.9728E-ll 28.240 56.480 O.OOE+OO 1.4OE-{)9 2.81E-{)9
Pm-147 4.8502E-{)2 28.240 56.480 O.OOE+OO 1.37E+OO 2.74E+OO
Pu-238 1.8254E-{)2 28.240 56.480 O.OOE+OO 5.16E-{)1 1.03E+OO
Pu-239 4.2810E-{)4 28.240 56.480 O.OOE+OO 1.21E-02 2.42E-{)2
Pu-24O 2.4368E-{)4 28.240 56.480 O.OOE+OO 6.88E-{)3 1.38E-{)2
Pu-241 3.3415E-02 28.240 56.480 O.OOE+OO 9.44E-{)1 1.89E+OO
Pu-242 3.6329E-{)7 28.240 56.480 O.OOE+OO 1.03E-OS 2.OSE-{)5
Ra-226 2.2854E-l0 28.240 56.480 O.OOE+OO 6.45E-09 1.29E-{)8
Ra-228 1.2426E-14 28.240 56.480 O.OOE+OO 3.51E-13 7.02E-13
Ru-1oo 6.3589E-{)6 28.240 56.480 O.OOE-KlO 1.80E-04 3.59E-{)4
5e-79 1.2933E-{)5 28.240 56.480 O.OOE+OO 3.65E-{)4 7.30E-{)4
5n-126 1.1574E-{)5 28.240 56.480 O.OOE+OO 3.27E-{)4 6.54E-{)4
5r-90 1.9248E+OO 28.240 56.480 O.OOE+OO 5.44E+01 1.09E+02
Tc-99 4.2239E-{)4 28.240 56.480 O.OOE-KlO 1.19E-02 2.39E-{)2
Th-229 5.0953E-12 28.240 56.480 O.OOE+OO 1.44E-l0 2.88E-l0
Th-230 4.1885E-{)B 28.240 56.480 O.OOE+OO 1.18E-{)6 2.37E-{)6
Th-232 1.9270E-14 28.240 56.480 O.OOE+OO 5.44E-13 1.09E-12
T1-208 4.6024E-{)B 28.240 56.480 O.OOE+OO l.30E-{)6 2.80E-{)6
U-232 1.2582E-{)7 28_240 56.480 O.OOE+OO 3.55E-{)6 7.11E-{)6 Thermal Power
U-233 2.5825E-{)9 28.240 56.480 O.OOE+OO 7.29E-{)B 1.46E-{)7 Nominal Heat Bounding
U-234 1.8450E-{)4 28.240 56.480 O.OOE+OO 5.21 E-{)3 1.04E-{)2 Output Heat Output
U-235 -2.7235E-{)6 28240 0.000 3.57E-{)3 3.49E-03 3.57E-{)3 (Watts) lWattsi
U-236 1.5493E-{)5 28.240 56.480 O.oOE+OO 4.38E-04 8.75E-{)4 6.73E-Qt l.35E+OO
U-238 -4.2851 E-{)9 28.240 0.000 4.10E-{)5 4.09E-OS 4.10E-{)5 Total Total
V-90 1.9254E+OO 28.240 56.480 O.OOE+OO 5.44E+01 1.09E+02
Other Radionuclides 5.46E+01 1.09E+02
m. Tmmlare SeIec:tion Su_rv.B .wlClMclg; 
Templakl Selection Summary 

FromSFD u_ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Conslltuents: U-ALX U 

BOl Enrlchment %: 93.11512415 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 I 28.240 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 56.480 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
BumuD MultiDlier Given BumuD Estimatad EOL HMlGlven EOL HM
 

NomInat: 0.05
 I 1.001 
Bounding: 0.10 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuelllnd 1'eqJlate In(OfJU/ItiOl\ Estimaled 

Fuel Name: FRR TARGET (ARGENTINA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 'lSJ7 Estimates as of: 2030 18"xl0' 

Fuel Units & Deser: 48 - PARTICULATE Template: Pathfinder (Ughl Waler, SST, 60 10 100%, U) 1.33 
_vy Metal Mass: BOl=3.97kg ; EOl=3.97kg 'Template Bumup(MWd): 6.01 
ROD Storage S"e: SRS Template BOl _vy Metal Ma•• (MT): 0.00012882 

Template Decay Time· 20 years 
U. Estimates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 8.0233E-09 74.997 149.995 O.OOE+OO 6.02E-Q7 1.20E-oo Avg. MeV 
Am-241 8.8502E-05 74.997 149.995 O.OOE+OO 6.64E-Q3 1.33E-Q2 0.0150 1.615E+13 
Am-242m 9.1098E-09 74.997 149.995 O.OOE+OO 6.83E-07 1.37E-oo 0.0250 3.357E+12 
Am-243 9.8652E-l0 74.997 149.995 O.OOE+OO 7,40E-08 1.48E-Q7 0.0375 2.893E+12 
C-14 2.3062E-Q4 74.997 149.995 O.OOE+OO 1.73E-02 3.48E-02 0.0575 3.12OE+12 
CI-36 1.2261E-oo 74.997 149.995 O.OOE+OO 9.20E-05 l.84E-04 0.0850 1.889E+12 
Cm-243 3.5824E-l0 74.997 149.995 O.OOE+OO 2.69E-Q8 5.37E-oB 0.1250 1.227E+12 
Cm-244 4.1131E-09 74.997 149.995 O.OOE+OO 3.08E-Q7 6.17E-07 0.2250 1.615E+12 
Co-SO 5.0882E-Ol 74.997 149.995 O.OOE+OO 3.82E+Ol 7.63E+Ol 0.3750 7.064E+11 
Cs-l34 4.6705E-Q4 74.997 149.995 O.OOE+OO 3.50E-02 7.01E-02 0.5750 1.147E+13 
Cs-135 3.0316E-05 74.997 149.995 O.OOE+OO 2.27E-03 4.55E-03 0.8500 1.234E+11 
Cs-137 2.0516E+OO 74.997 149.995 O.OOE+OO 1.54E+02 3.08E+02 1.2500 5.694E+12 
Eu-l54 2.2413E-Q3 74.997 149.995 O.OOE+OO 1.68E-Ol 3.36E-Ql 1.7500 3.139E+09 
EU-155 5.6772E-03 74.997 149.995 O.OOE+OO 4.26E-Ol 8.52E-Ol 2.2500 3.036E+07 
Fe-55 6.6968E-02 74.997 149.995 O.OOE+OO 5.02E+OO 1.00E+Ol 2.7500 2.310E+05 
H-3 5.8303E-Q3 74.997 149.995 O.OOE+OO 4.37E-Ol 8.75E-Ql 3.5000 8.735E+02 
1-129 7.3195E-Q7 74.997 149.995 O.OOE+OO 5,49E-OS 1.10E-Q4 5.0000 5.349E+OO 
Kr-85 1.0860E-Ol 74.997 149.995 O.OOE+OO 8.16E+OO l'63E+Ol 7.0000 5.981E-Ol 
Np-237 1.1481E-oB 74.997 149.995 O.OOE+OO 8.61E-Q5 1.72E-Q4 11.0000 6.761E-02 
Pa-231 2.3844E-08 74.997 149.995 O.OOE+OO 1.79E-oB 3.58E-oo 
Pb-21 0 9.6339E-14 74.997 149.995 O.OOE+OO 7.23E-12 1,45E-ll 
Pm-147 6.1148E-Q2 74.997 149.995 O.OOE+OO 4.59E+OO 9.17E+OO 
Pu-238 3.3228E-Q4 74.997 149.995 O.OOE+OO 2.49E-Q2 4.98E-Q2 
Pu-239 6.6805E-04 74.997 149.995 O.OOE+OO 5.01E-02 1.00E-Ol 
Pu-240 8.6972E-OS 74.997 149.995 O.OOE+OO 6.52E-03 1.30E-02 
Pu-241 1.4714E-Q3 74.997 149.995 O.OOE+OO 1.10E-Ql 2.21E-Ql 
Pu-242 1.9717E-09 74.997 149.995 O.OOE+OO 1.48E-07 2.96E-07 
Ra-226 4.4093E-13 74.997 149.995 O.OOE+OO 3.31E-ll 6.61E-ll 
Ra-228 7.8419E-12 74.997 149.995 O.OOE+OO 5.88E-l0 1.18E-Q9 
Ru-loo 5.5175E-oB 74.997 149.995 O.OOE+OO 4.14E-04 8.28E-04 
5e-79 1.3226E-OS 74.997 149.995 O.OOE+OO 9.92E-04 1.98E-Q3 
5n-126 1.1493E-Q5 74,997 149.995 O.OOE+OO 8.62E-Q4 1.72E-Q3 
5r-90 1.9501E+OO 74.997 149.995 O.OOE+OO 1.48E+02 2.93E+02 
Tc-99 4.6656E-Q4 74.997 149.995 O.ooE+OO 3.50E-02 7.ooE-02 
Th-229 7.2080E-12 74.997 149.995 O.OOE+OO 5.41E-l0 1.08E-Q9 
Th-230 8.1248E-ll 74.997 149.995 O.OOE+OO 6.09E-09 1.22E-oB 
Th-232 8.3161E-12 74.997 149.995 O.OOE+OO 6.24E-l0 1.25E-09 
11-208 2.5008E-oB 74.997 149.995 O.OOE+OO 1.68E-oB 3.75E-oB 
U-232 6.7754E-08 74.997 149.995 O.OOE+OO 5.08E-oB 1.02E-05 Thermal Power 
U-233 3.OS82E-09 74.997 149.995 O.OOE+OO 2.29E-07 4.59E-07 Nominal Heat Bounding 
U-234 3.6722E-Q7 74.997 149.995 O.ooE+OO 2.75E-OS 5.51E-05 Output Heat Output 
U-235 -2.7761 E-oB 74.997 0.000 4.15E-03 3.94E-Q3 4.15E-Q3 /Wattsl /Wattsl 
U-236 1.6190E-OS 74.997 149.995 O.OOE+OO 1.21E-Q3 2,43E-03 2.35E+OO 4-6tE+OO 
U-238 -2.8547E-Q9 74.997 0.000 6.89E-Q4 6.89E-04 6.89E-Q4 Total Total 
Y-90 1.9501E+OO 74.997 149.995 O.OOE+OO 1.48E+02 2.93E+02 
Other Radionuelides 1.69E+02 3.38E+02 

10. TemoIll~ SeJeCtIon s-ma""••llurJw ,alJl\Cbecks 
Template Selection Summary 

From SFD llMd Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Tamptala was used for the following reasons:
 

Fuel Cladding: NONE SST This fuel matches Pathfinder Template exceplenrichll'Olll and dadding (but substituting Staink>ss
 
BOL HM Constituents: 002 U Steel is agood conservative assumption). 

BOL Enrichment 0/.: 48.34531901 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated

NOfftlnal:I -+ ...:7...:4...:.99""7 Nominal bumup assumed to be 2"'k of SOL heavy metal mass. 
Bounding:1 I 149.995 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl' 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.40 I 0.981 
Boundlng:1 0.81 ,

Reactor shutdown. core removal, storage, shipping or other date conflRnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be diVided by BOL heavy metal mass to get specific bumup vafues (MWdlMT).
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Fuel Radionuclide Inventory Worltsheet 
I. Fuel and Template Info_tion Estimated 

Fuel Name: FRR TARGET (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNF ID I): 671 Estimates as of: 2030 18"x10' 

Fuel Units & Desc" 5952 - PARTICULATE Template: Pathfinder (Ught Water, SST. 6010 100%, U} 165.33
 
_vy Metal Mas.: BOl=492.23kg ; E0l=492.23kg "remp,ate Bumup(MWd): 6.01
 
ROD Storage SI1<>: SRs Templ.te BOL _vy Melal M.... (MT): 0.00012882
 

Template Decay Time" 20 years 
ll.Estimate'l m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0233E-09 9.299.685 18.599.370 O.OOE+OO 7.46E-05 1.49E-Q4 Avg. MeV 
Am-241 8.SS02E-05 9.299.685 18,599.370--O.OOE+oo 8.23E-Ql 1.65E+OO 0.0150 2.003E+15 
Am-242m 9.1098E-09 9.299.685 18.599.370 O.OOE+OO 8.47E-OS 1.69E-Q4 0.0250 4.162E+14 
Am-243 9.8652E-I0 9.299.685 18.599.370 O.OOE+DO 9.17E-OO l.83E-OS 0.0375 3.587E+14 
C-14 2.3062E-04 9.299.685 18.599.370 O.OOE+OO 2.14E+OO 4.29E+OO 0.0575 3.868E+14 
CI-36 1.2261E-OO 9.299.685 18.599.370 O.OOE+DO 1.14E-02 2.28E-Q2 0.0850 2.342E+14 
Cm-243 3.5824E-l0 9,299.685 18.599.370 O.OOE+OO 3.33E-06 6.66E-OO 0.1250 1.521E+14 
Cm-244 4.1131E-Q9 9,299.685 18,599.370 O.OOE+OO 3.83E-05 7.65E-OS 0.2250 2.002E+14 
Co-GO 5.0882E-Ql 9.299.685 18,599.370 O.OOE+OO 4.73E+03 9.46E+03 0.3750 8.759E+13 
Cs-l34 4.67OSE-Q4 9.299.685 18,599.370 O.OOE+OO 4.34E+OO 8.69E+OO 0.5750 1.422E+15 
Cs-135 3.0316E-05 9.299.685 18.599.370 O.OOE+OO 2.82E-Ql 5.64E-Ql 0.8500 1.530E+13 
Cs-137 2.OS16E+OO 9.299.685 18.599.370 O.OOE+DO 1.91E+04 3.82E+04 1.2500 7.060E+14 
Eu-l54 2.2413E-03 9,299.685 18,599.370 O.OOE+OO 2.08E+Ol 4.17E+Ol 1.7500 3.893E+l1 
Eu-155 5.6772E-03 9,299.685 18,599.370 O.OO·E+OO 5.28E+Ol 1.OOE+02 2.2500 3.765E+09 
Fe-55 6.6986E-02 9.299.685 18,599.370 O.OOE+OO 6.23E+02 1.25E+03 2.7500 2.865E+07 
H-3 5.6303E-03 9,299.685 18,599.370 O.OOE+OO 5.42E+Ol 1.08E+02 3.5000 1.083E+05 
1,129 7.3195E-Q7 9,299.685 18,599.370 O.OOE+DO 6.81E-03 1.36E-Q2 5.0000 6.633E+02 
Kr-SS 1.0880E-Ql 9.299.685 18,599.370 O.OOE+DO 1.01E+03 2.02E+03 7.0000 7.416E+Ol 
Np·237 1.1481E-06 9,299.685 18,599.370 O.OOE+DO 1.07E-Q2 2.14E-Q2 11.0000 8.383E+OO 
Pa-231 2.3644E-oB 9.299.685 18,599.370 O.OOE+OO 2.22E-Q4 4.43E-Q4 
Pb-21 0 9.6339E-14 9,299.685 18,599.370 O.OOE+OO 8.96E-I0 1.79E-09 
Pm-147 6.1146E-Q2 9.299.685 18,599.370 O.OOE+OO 5.69E+02 1.14E+03 
Pu-236 3.3228E-Q4 9.299.685 18,599.370 O.OOE+OO 3.09E+OO 6.18E+OO 
Pu-239 6.6805E-Q4 9,299.685 18.599.370 O.OOE+DO 6.21E+OO 1.24E+Ol 
Pu-240 8.6972E-05 9,299.685 18,599.370 O.OOE+OO 8.09E-Ol 1.62E+OO 
Pu-241 1.4714E-Q3 9.299.685 18.599.370 O.OOE+OO 1.37E+Ol 2.74E+Ol 
Pu-242 1.9717E-09 9,299.685 18,599.370 O.OOE+OO 1.83E-05 3.67E-05 
Ra-226 4.4093E-13 9,299.685 18,599.370 O.OOE+OO 4.10E-09 8.20E-09 
Ra-228 7.6419E-12 9.299.685 18,599.370 O.OOE+OO 7.29E-oB 1.46E-Q7 
Ru·lOO 5.5175E-06 9.299.685 18,599.370 O.OOE+OO 5.13E-02 1.03E-Ql 
8e-79 1.3226E-05 9,299.685 18,599.370 O.OOE+OO 1.23E-Ql 2.46E-Ql 
8n-126 1.1493E-OS 9,299.685 18,599.370 O.OOE+OO 1.07E-Ql 2.14E-Ql 
8r·90 1.9501E+OO 9.299.685 18.599.370 O.OOE+OO 1.81E+04 3.63E+04 
Tc-99 4.6658E-Q4 9,299.685 18,599.370 O.OOE+OO 4.34E+OO 8.68E+OO 
Th-229 7.2080E-12 9,299.685 18,599.370 O.OOE+OO 6.70E-oB 1.34E-Q7 
Th-230 8.1246E-ll 9,299.685 18,599.370 O.OOE+OO 7.56E-Q7 1.51E-06 
Th-232 8.3161E-12 9,299.685 18,599.370 O.OOE+OO 7.73E-oB 1.55E-Q7 
TI-208 2.5008E-oB 9,299.685 18,599.370 O.OOE+OO 2.33E-04 4.65E-Q4 
U-232 6.7754E-oB 9.299.685 18.599.370 O.OOE+OO 6.30E-Q4 1.26E-03 Thermal Power 
U-233 3.OS82E-09 9,299.685 18.599.370 O.OOE+OO 2.84E-OS 5.69E-05 Nominal Heat Bounding 
U-234 3.6722E-Q7 9,299.685 18,599.370 O.OOE+OO 3.42E-03 6.83E-03 Output Heat Output 
U-235 -2.7761 E-06 9,299.685 0.000 5.14E-Ql 4.88E-Ql 5.14E-Ql (Walts) (Wattsi 
U-236 1.6190E-05 9,299.685 18,599.370 O.OOE+OO 1.51E-Ql 3.01E-Ql 2.91E+02 5.82E+02 
U-238 -2.8547E-Q9 9.299.685 0.000 8.55E-Q2 8.54E-02 8.55E-02 Total Total 
Y-90 1.9501E+OO 9.299.685 18,599.370 O.OOE+OO 1.81E+04 3.63E+04 
Other Radionuelides 2.10E+04 4.19E+04 

Ill. TempIllt<> Seledion· SmI1mlltY,-. l!Ad"~ 
Template selection 8ummary 

FromSFD Used Basis for Parame1er Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was ltS9d for the following reasons: 

Fuel Cladding: NONE SST This fuel matches Pathfinder Template except enrictlment and cladding (but substitUting Stainless 
BOL HM Constituents: U02 U Steel is agood cons3lV81:ive assumption). 

BOl enrichment %: 48.34531901 60 to 100 

Bumup Summary (MWd) Basts for bumup used in estimate: 
FromSFD Estimated 

Nominal: 9.299.685 Nominal bumup assumed to be 20k of BOL heavy metal mass. 
Bounding:! I 18.599.370 IBounding bumup assul'I'led to be twice nominal bumup. 

Checks 

EslimatedBumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.40 I 0.981 
Boundlng:1 0.81 ,

Reactor shutdown. core removal, storage, shlppcng or other date conflnnlng that madiation ceassd for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I.Fud .....T~W_lion Estimated 

Fuel Name: FRR TARGET (INDONESIA) 1Fuel decay start date:
 2010 Canister usage: 
SNFID#: 672 Estimates 8S of:
 2030 18"xl0' 

Fuel Units & Oeser: 48 - PARTICULATE Template:
 Pathfinder (Ught Water, SST. 60 to 100%, U) 1.33 
_vy Metal Mas.: BOl=3_97k9 ; EOl=3.97k9 'Template Bumup(MWd):
 6.01 
ROD Stor_ SIte: SRS Template BOL _vy Metal Mao. (MT):
 0.00012882
 

Template Decay Time'
 20 years
 

n. Estimates m Xo x. b Yo y. Gamma Sources 
Photon Total 

CIIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventorie.(Ci) Group (bounding) 
AC-227 8.0233E-09 74_997 149.995 O.ooE+OO 6.02E-07 1.20E-06 AV9. MeV 
Am-241 8.8502E-Q5 74.997 149.995 O.ooE+OO 6.64E-03 1.33E-Q2 0.0150 1.615E+13 
Am-242m 9.1098E-Q9 74.997 149.995 O.ooE+OO 6.83E-Q7 1.37E-06 0.0250 3.357E+12 
Am-243 9.8652E-l0 74.997 149.995 O.ooE+OO 7.40E-Q8 1.48E-07 0.0375 2.893E+12 
C-14 2.3062E-Q4 74.997 149.995 O.ooE+OO 1.73E-02 3.48E-Q2 0.0575 3.120E+12 
CI-36 1.2261E-Q6 74.997 149.995 O.ooE+OO 9.20E-Q5 1.84E-04 0.0850 1.889E+12 
Cm-243 3.5824E-l0 74.997 149.995 O.ooE+OO 2.69E-Q8 5.37E-08 0.1250 1.227E+12 
Cm-244 4.1131E-Q9 74.997 149.995 O.ooE+OO 3.08E-07 6.17E-Q7 0.2250 1.615E+12 
Co-60 5.0862E-Ol 74.997 149.995 O.ooE+OO 3.82E+Ol 7.63E+Ol 0.3750 7.064E+l1 
Cs-l34 4.67OSE-Q4 74.997 149.995 O.ooE+OO 3.50E-Q2 7.01E-02 0.5750 1.147E+13 
Cs-135 3.0316E-OS 74.997 149.995 O.ooE+OO 2.27E-03 4.55E-03 0.8500 1.234E+11 
Cs-137 2.0516E+OO 74.997 149.995 O.ooE+OO 1.54E+02 3.08E+02 1.2500 5.694E+12 
Eu-l54 2.2413E-03 74.997 149.995 O.ooE+OO 1.68E-Ol 3.36E-Ol 1.7500 3. 139E+09 
Eu-155 5.6772E-Q3 74.997 149.995 O.ooE+OO 4.26E-Ql 8.52E-Ol 2.2500 3.036E+07 
Fe-55 6.6986E-02 74.997 149.995 O.ooE+OO 5.02E+OO 1.ooE+Ol 2.7500 2.310E+05 
H-3 5.8303E-03 74.997 149.995 O.ooE+OO 4.37E-Ol 8.75E-Ql 3.5000 8.735E+02 
1-129 7.3195E-Q7 74.997 149.995 O.ooE+OO 5.49E-Q5 1.10E-Q4 5.0000 5.349E+OO 
Kr-8S 1.0880E-Ql 74.997 149.995 O.ooE+OO 8.16E+OO 1.63E+Ol 7.0000 5.981E-Ol 
Np-237 1.1481E-06 74.997 149.995 O.ooE+OO 8.61E-OS 1.72E-Q4 11.0000 6.761E-02 
Pa-231 2.3844E-08 74.997 149.995 O.ooE+OO 1.79E-06 3.58E-Q6 
Pb-21 0 9.6339E-14 74.997 149.995 O.ooE+OO 7.23E-12 1.45E-ll 
Pm-147 6.1148E-Q2 74.997 149.995 O.ooE+OO 4.59E+OO 9.17E+OO 
Pu-236 3.3228E-04 74.997 149.995 O.ooE+OO 2.49E-02 4.98E-02 
Pu-239 6.6805E-Q4 74.997 149.995 O.ooE+OO 5.01E-Q2 1.ooE-Ql 
Pu-240 8.6972E-Q5 74.997 149.995 O.ooE+OO 6.52E-Q3 1.30E-02 
Pu-241 1.4714E-Q3 74.997 149.995 O.ooE+OO 1.10E-Ql 2.21E-Ol 
Pu-242 1.9717E-09 74.997 149.995 O.ooE+OO 1.48E-07 2.96E-07 
Ra-226 4.4093E-13 74.997 149.995 O.ooE+OO 3.31E-ll 6.61E-ll 
Ra-228 7.8419E-12 74.997 149.995 O.ooE+OO 5.88E-l0 1.18E-Q9 
RU-l06 5.5175E-Q6 74.997 149.995 O.ooE+OO 4.14E-Q4 8.28E-Q4 
8e-79 1.3226E-Q5 74.997 149.995 O.ooE+OO 9.92E-04 1.98E-Q3 
8n-126 1.1493E-Q5 74.997 149.995 O.ooE+OO 8.62E-04 1.72E-Q3 
8r-90 1.9501E+OO 74.997 149.995 O.ooE+OO 1.48E+02 2.93E+02 
Tc-99 4.6656E-Q4 74.997 149.995 O.ooE+OO 3.50E-Q2 7.ooE-02 
Th-229 7.2080E-12 74.997 149.995 O.ooE+OO 5.41E-l0 1.08E-Q9 
Th-230 8.1248E-l1 74.997 149.995 O.ooE+OO 6.09E-Q9 1.22E-Q8 
Th-232 8.3161E-12 74.997 149.995 O.ooE+OO 624E-l0 1.25E-09 

-T1-208 2.5008E-Q8 74.997 149.995 O.ooE+OO 1.88E-Q6 3.75E-Q6 
U-232 6.7754E-08 74.997 149.995 O.ooE+OO 5.08E-06 1.02E-Q5 Thermal Power 
U-233 3.0582E-Q9 74.997 149.995 O.ooE+OO 229E-Q7 4.59E-Q7 Nominal Heat BOUnding 
U-234 3.6722E-Q7 74.997 149.995 O.ooE+OO 2.75E-Q5 5.51E-OS Oulput Heat Output 
U-235 -2.7761 E-06 74.997 0.000 4.15E-Q3 3.94E-03 4.15E-Q3 /Walls) /Wallsi 
U-236 1.6190E-Q5 74.997 149.995 O.ooE+OO 1.21E-03 2.43E-Q3 2.35E+OO 4.69E+OO 
U-238 -2.8S47E-Q9 74.997 0.000 6.89E-Q4 6.89E-Q4 6.89E-04 Total Total 
V-90 1.9501E+OO 74.997 149.995 O.ooE+OO 1.48E+02 2.93E+02 
Other Radionuelides 1.69E+02 3.38E+02 . m. T~te SeJeefion~ ...... .llI\d()~ 
TemDlate selection Summary 

From SFD Used Basis for Parameter Differences: -_: UGHTWATER LIGHT WATER This Template was used for the following reasons: 
Fuel Cladding: NONE SST This fuel malch9S Pathfinder Template except enrichment and cladding (but substituting Stainless 

BOL HM Cons1ltuents: U02 U Steel is agood CORSelVative assumption), 
BOL enrichment Of.: 48.34531901 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nominal: 74.99 Nominal bumup assumed to be 2% of BOl heavy metal mass. 
Bounding:1 I 149.995 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MuitipU8I' Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.40 I 0.981 
Bounding: 0.81 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template InfOlt'Dllltion Estimated 

Fuel Name: FRR TUBES (AUSTRALIA) 'J='uel decay start date: 2010 Canister usage: 
SNFID#: 684 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 16'l- ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 to 1~o, U) 5.63 
Heavy Me1a1 Mass: BOl=47.88kg ; EOl=32.65kg 'Template Bumup(MWd): 164.6 
ROD 5101"age 51k: SRS Template BOL Heavy Me1a1 Ma99 (MT): 0.000377 

Template Decay Time' 20 years 
n. Estimates m x. b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.1355E-l0 14.025.543 28,051.087 O.ooE+OO 4.40E-06 8.80E-06 Avg. MeV 
Am-241 8.0194E-Q3 14.025.543 28.051.087 O.ooE+OO 1.12E+02 2.25E+02 0.0150 2.966E+15 
';A=m:'--2;;-4;;2'=m::-------~1.';;36;,94~E:--"06;;-----::1ci4';:.0;;;2;;=5';.54~3---"28"."'05"'1'"'."08"'7"" O.ooE+OO 1.92E-02 3.84E-Q2 0.0250 6.113E+14 
Am-243 3.7096E-Q5 14,025.543 28.051.087 O.ooE+OO 5.20E-Ol 1.04E+OO 0.0375 5.431E+14 
~C;;--1,=,4:- ---,2~.6464::-;c~E-;-Q8;:;----,,l-04,_;;,0-;;25",.,,,54,",3:-----_;;2~8,,,,05",1"".087 0.00",E-c+OO~ __--:3",.71E-Q4 7.42E_Q4 0.0575 5.75OE+14 
c:Cc"-lm-"~"-243=----- ----c:4cc·444=,=1;E-;-3~1--_--,-14~,,,-02:?5~.5o:43"'-- __-'2"'8"',0,,5oc1-,o.08,,-:=7---=--=--=--=-;0c:.60=E;:.+OO~-----'6?.23E:_-_;;27=_------:1"'.2:05"E:_-2""6:----If-.....:::oo·."'0812cc55O:::0-----'32~·.484-:-:6"15-;;EE+-,-+11,"4
-;c~;:;------_---'5~.7;;;0"'2:,,9;=E-;-Q6:;;----,,1~4.';:;0;C25"'."'543;_;;__--___;;2~8.'"05",1",.0",,87 O.ooE+OO 8.00E-02 1.60E-Ql 0.2250 4 
Cm-244 4.6555E-Q3 14.025.543 28.051.087 O.ooE+OO 6.53E;:-+O~1---~1.';:;3:::1E;:-+O'"=2---u---:=?~---72."'996=E:'-+1;_:_4 
Co-6O 4.8663E-Q5 14,025.543 28.051.087 O.ooE+OO 6.83E-Ql 1.37E+OO 0.3750 1.296E+14 
Cs-l34 1.0638E-Q2 14,025.543 28.051.087 O.ooE+OO 1.49E+02 2.98E+02 0.5750 2.146E+15 
Cs-135 4.2564E-Q6 14.025.543 28,051.087 O.OOE+OO 5.97E-Q2 1.19E-Ql 0.8500 5.620E+13 

.;:C"S-"l.;o37:- .::2c:.035~8'"E='+OO-=--------=-14'",0;;;2"'5c:.5'"'43_=__----'2:?8~,05~1",.087 O.ooE+OO 2.86E+04 5.71E+04 1.2500 3.603E+13 

.;E:"u-_'1-"54~---------'5::.:.-"19,,5~6;E-;-Q"=2----'1~4.'_;;0'='25='.543~'---.;28~,":'05=-1"'.08~,7 0.ooE:-'+OO-=-__----C:7":.2:,,9~E+O~2:------cl"'.46o::;E.::+O,,3'-_+--'1:.c.7:::5OO:::__'--___clc:.38",9",E:.c+-"C12 
Eu-155 1.4295E-Q2 14.025.543 28.051.08~oOE+OO 2.ooE+02 4.01E+02 2.2500 8.881E+07 
Fe-55 1.3560E-Q3 14.025.543 28,051.087 O.ooE+OO l.90E+Ol 3.80E+Ol 2.7500 5.195E+07 
H-3 4.6258E-03 14,025.543 28,051.087 O.OOE+OO 6.49E+Ol 1.30E+02 3.5000 2.196E+06 
1-129 6.6403E-07 14.025.543 28,051.087 O.OOE+OO 9.31E-Q3 1.86E-02 5.0000 8.440E+05 
Kr-85 1.0808E-Ol 14.025.543 28,051.087 0.00E:-'+OO-=-__-'1:::..5"'2:;E+O~3'----"3::c.03"'=E+03~'--jf---'-7:.::.oooo===,c__---=9:::..688.:::c:E:.c+::::.04 
Np-237 3.1537E-Q5 14.025.543 28,051.087 O.ooE+OO 4.42E-Ol 8.85E-Ql 11.0000 1.110E+04 
Pa-231 9.7023E-l0 14.025.543 28.051.087 O.ooE+OO 1.36E-05 2.72E-Q5 
Pb-21 0 1.1731 E-l1 14,025.543 28.051.087 0.ooE-'-+OO""-__~1:.::.85':'E~-Q~7---~3~.2"'9~E--=0,:,7-...j1 
Pm-147 2.4405E-02 14.025.543 28.051.087 O.OOE+OO 3.42E+02 6.85E+02 
Pu-236 1.5358E-01 14,025.543 28,051.087 O.ooE+OO 2.15E+03 4.31E+03 
Pu-239 6.9502E_Q4 14.025.543 28,051.087 O.ooE+OO 9.75E+OO 1.95E+Ol 
Pu-240 3.7631E_Q4 14.025.543 28.051.087 O.ooE+OO 5.28E+OO 1.06E+Ol 
Pu-241 1.3433E-Ql 14.025.543 28.051.087 O.ooE+OO 1.s8E+03 3.77E+03 
Pu-242 3.0911 E-Q6 14,025.543 28.051.087 O.ooE+OO 4.34E-Q2 8.67E-Q2 
Ra-226 5.5079E-ll 14,025.543 28.051.087 O.ooE+OO 7.73E-Q7 1.55E-06 
Ra-228 1.3335E-14 14,025.543 28,051.087 O.ooE+OO 1.87E-l0 3.74E-l0 
Ru-l06 7.3390E-Q6 14,025.543 28,051.087 O.ooE+OO 1.03E-Ol 2.06E-Ql 
8e-79 1.2339E-05 14.025.543 28,051.087 O.ooE+OO 1.73E-Ql 3.46E-Ql 
8n-126 1.0194E-Q5 14.025.543 28,051.087 O.ooE+OO 1.43E-Q1 2.86E-Ql 
8r-90 1.9064E+OO 14.025.543 28.051.087 O.ooE+OO 2.67E+04 5.35E+04 
Tc-99 3.8056E_Q4 14.025.543 28.051.087 O.ooE+OO 5.34E+OO 1.07E+Ol 
Th-229 4.9198E-12 14,025.543 28,051.087 O.ooE+OO 6.90E-Q8 1_38E-Q7 
Th-230 1.0547E-Q8 14,025.543 28.051.087 O.ooE+OO 1.48E_Q4 2.96E_Q4 
Th-232 2.0705E-14 14,025.543 28,051.087 O.ooE+OO 2.90E-10 5.81E-l0 
7n;...-2~08;:;--------4.;.:.='882~7.;=E-;-08:;;----"""'1-;4'_;;,0='25"'-='543;_;;__--___'=2='8,'=05=,1:-:.08~7 O.ooE+OO 6.85E_Q4 1.37E-Q3
U-232 1.3414E-Q7 14,025-543 28,051.087 O.ooE+OO 1.68E-Q3 3.76E-Q3 Thermal Power 
-?U,,-2'='33""----------:;3.:::7.;o67':'9::;E:_-Q_;;9=------'1-;4-,o.0"'2:;:5":.543~---_;;2_;;8.'_;;05"1~.';:08,,7=_ __0,,.:;;00;;;E;:-+OO~:-_--=5:=;.2"'8:;:E'C-Q5~--_71":.06:;;;:E_.::-Q4=_=__-jJNomlnaiHeal Bounding
U-234 5.2047E-Q5 14.025.543 28.051.087 O.ooE+OO 7.30E-Ql 1.46E+OO Output Heat Output 
U-235 -2.8661E-06 14,025.543 0.000 6.21E-Q2 2.19E-Q2 6.21E-Q2 (Watts) (Wattsl 
U-236 1.6701E-Q5 14,025.543 28,051.087 O.ooE+OO 2.34E-Ql 4.68E-Ol 4.06E+02 8.11E+02 
U-238 -9.4194E-Q9 14.025.543 0.000 6.44E-Q3 6.30E-Q3 6.44E-Q3 Total Total 
Y-90 1.9070E+OO 14.025.543 28.051-087 O.ooE+OO 2.67E+04 5.35E+04 
Other Radionuclides 2.73E+04 5.46E+04 
m.Template SeIeetioos.-IY,Il_ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr:i-_--'H:::.EA:.:VV-'-'cW:.c:.cAT:..:E:cR'----+__H:.::EA=V-'-Y.::W"'Ac:TE::R.:.....--1

BOL .::.~:.::~:I---~~"Lo;~';'~;;--_-t--_-'-A=;L~-:-M"'- __-1
BOL enrichment c:-~ 60.00000706 40 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnnl:1 I 14.025.543 Nominal bwnup calculated from the heavy metal mass destroyed. 
Boundlng:( I 28.051.087 :SOUnding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup! 

Bumup Muttiplier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nomlnnl: 0.67
 I 1.011
 

Bounding:1 1.34
 ,
Reador shutdown, core removaJ, storage. stllppmg or other date conflnnmg that Irradiation ceased for fuel. 

1"otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spectfic bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
:1. F1H'1_Teq>Iale~d<m .. Estimated 

Fuel Name: FRR TUBES (AUSTRALIA) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 300 Estimates 8S of: 2030 18"xl0' 

Fuel Units & Oeser: 266 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 to 100%, U) I 8.87 I 
Heavy Metal Mass: BOl=38.25k9 ; EOl=22.02k9 "Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOL Heavy Metal M... (MT): O.OOO3n 

Template Decay Time: 20 years 

n. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.1355E-l0 14,945.819 29,891.638 O.ooE+OO 4.69E-06 9.37E-06 Avg. MeV 
Am-241 8.Q194E-03 14,945.819 29,891.638 O.ooE+OO 1.20E+02 2.40E+02 0.0150 3.160E+15 
Am-242m 1.3694E-06 14,945.819 29,891.638 O.ooE+OO 2.05E-{)2 4.09E-02 0.0250 6.514E+14 
Am-243 3.7096E-05 14,945.819 29,891.638 O.ooE+OO 5.54E-Ol l.l1E+OO 0.0375 5.788E+14 
C-14 2.6464E-08 14,945.819 29,891.638 O.ooE+OO 3.96E-04 7.91E-{)4 0.0575 6.128E+14 
CI-36 4.4441E-31 14,945.819 29,891.638 O.ooE+OO 6.64E-27 1.33E-26 0.0850 3.709E+14 
Cm-243 5.7029E-06 14,945.819 29,891.638 O.ooE+OO 8.52E-02 1.70E-Ol 0.1250 2.627E+14 
Cm-244 4.6555E-03 '14,945.819 29,891.638 O.ooE+OO 6.96E+Ol 1.39E+02 0.2250 3.192E+14 
Co-6O 4.8663E-{)5 14,945.819 29,891.638 O.ooE+OO 7.27E-{)1 1.45E+OO 0.3750 1.382E+14 
Cs-l34 1.0638E-02 14,945.819 29,891.638 O.ooE+OO 1.59E+02 3.18E+02 0.5750 2.287E+15 
Cs-l35 4.2564E-06 14,945.819 29,891.638 O.ooE+OO 6.36E-02 1.27E-{)1 0.8500 5.989E+13 
Cs-137 2.0358E+OO 14,945.819 29,891.638 O.ooE+OO 3.04E+04 6.09E+04 1.2500 3.840E+13 
Eu-l54 5.1956E-{)2 14,945.819 29,891.638 O.ooE+OO 7.77E+02 1.55E+03 1.7500 1.480E+12 
EU-155 1.4295E-{)2 14,945.819 29,891.638 O.ooE+OO 2.14E+02 4.27E+02 2.2500 9.464E+07 
Fe-55 1.3560E-{)3 14,945.819 29,891.638 O.ooE+OO 2.03E+Ol 4.05E+Ol 2.7500 5.536E+07 
H-3 4.6258E-{)3 14,945.819 29,891.638 O.ooE+OO 6.91E+Ol 1.38E+02 3.5000 2.340E+06 
1-129 6.6403E-07 14,945.819 29,891.638 O.ooE+OO 9.92E-03 1.98E-02 5.ססOO 8.993E+05 
Kr-85 1.0808E-{)1 14,945.819 29,891.638 O.ooE+OO 1.62E+03 3.23E+03 7.ססOO 1.032E+05 
Np-237 3.1537E-{)5 14,945.819 29,891.638 O.ooE+OO 4.71E-Ol 9.43E-Ol 11.ססOO 1.183E+04 
Pa-231 9.7023E-l0 14,945.819 29,891.638 O.ooE+OO 1.45E-{)5 2.90E-05 
Pb-21 0 1.1731E-11 14,945.819 29,891.638 O.ooE+OO 1.75E-07 3.51E-{)7 
Pm-147 2.4405E-{)2 14,945.819 29,891.638 O.ooE+OO 3.65E+02 7.29E+02 
Pu-238 l.5358E-Ol 14,945.819 29,891.638 O.ooE+OO 2.30E+03 4.59E+03 
Pu-239 6.9502E-{)4 14,945.819 29,891.638 O.ooE+OO 1.04E+01 2.06E+01 
PU-240 3.7631 E-{)4 14,945.819 29,891.638 O.ooE+OO 5.62E+OO 1.12E+Ol 
Pu-241 1.3433E-{)1 14,945.819 29,891.638 O.ooE+OO 2.01E+03 4.02E+03 
Pu-242 3.0911E-06 14,945.819 29,891.638 O.ooE+OO 4.62E-02 9.24E-02 
Ra-226 5.5079E-11 14,945.819 29,891.638 O.ooE+OO 8.23E-{)7 1.65E-06 
Ra-228 1.3335E-14 14,945.819 29,891.638 O.ooE+OO 1.99E-l0 3.99E-10 
Ru-106 7.3390E-06 14,945.819 29,891.638 O.ooE+OO 1.10E-Ol 2.19E-{)1 
5e-79 1.2339E-{)5 14,945.819 29,891.638 O.ooE+OO 1:84E-{)1 3.69E-{)1 
5n-126 1.0194E-{)5 14,945.819 29,891.638 O.ooE+OO 1.52E-Ol 3.05E-{)1 
5r-90 1.9064E+OO 14,945.819 29,891.638 O.ooE+OO 2.85E+04 5.70E+04 
Te-99 3.B0S6E-{)4 14,945.819 29,891.638 O.ooE+OO 5.69E+OO 1.14E+Ol 
Th-229 4.9198E-12 14,945.819 29,891.638 O.ooE+OO 7.35E-{)8 1.47E-{)7 
Th-230 1.0547E-{)8 14,945.819 29,891.638 O.ooE+OO 1.58E-04 3.15E-{)4 
Th-232 2.0705E-14 14,945.819 29,891.638 O.ooE+OO 3.09E-10 6.19E-l0 
TI-206 4.8827E-{)8 14,945.819 29,891.638 O.ooE+OO 7.30E-{)4 1.46E-{)3 
U-232 1.3414E-{)7 14,945.819 29,891.638 O.ooE+OO 2.ooE-03 4.01E-{)3 Thennal Power 
U-233 3.7679E-{)9 14,945.819 29,891.638 O.ooE+OO 5.63E-{)5 1.13E-{)4 Nominal Heat Bounding 
U-234 5.2047E-{)5 14,945.819 29,891.638 O.ooE+OO 7.78E-{)1 1.56E+OO Output Heat Output 
U-235 -2.8661 E-06 14,945.819 0.000 6.61E-02 2.33E-02 6.61E-{)2 IW_I IW_I 
U-236 1.6701E-{)5 14,945.819 29,891.638 O.ooE+OO 2.50E-{)1 4.99E-{)1 4.32E+02 8.65E+02 
U-238 -9.4194E-{)9 14,945.819 0.000 2.57E-{)3 2.43E-{)3 2.57E-{)3 Total Total 
Y-90 1.9070E+OO 14,945.819 29,891.638	 O.ooE+OO 2.85E+04 5.70E+04 
Other Radionuelides 2.91E+04 5.82E+04 

1Il. Telll1llate~ s.u- ••ud~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reac:tor Moderator: HEAVY WATER HEAVYWATEA 

Fuel Cladding:
 ALUM ALUM
 
BOL HM Constituents:
 U-ALX
 U 

BOL enrichment %:
oo311 40 to 100סס80.0 

Bumup Summary (MWd) Basis tor bumUP used in estimate:
 
From SFD EstImatad
 

Nominal: 14.945.819 Noninal bumup calculated from the hoavy melaI mass destroyed. 
Bounding: 29,891.638 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.89 I 1.011 
Boundlng:1 1.79 ,

Reactor shutdown, core removal, storage, shlppang or other date conflJmlng that rrradiation ceased for fuel.
 

2Total bumup for all fuel associated YJith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl[sheet 
1. Fuel and TeJ1lPIat1! lJlfonnation Estimated 

Fuel Name: FRR TUBES (AUSTRALIA) 1 Fuel decay start date: 2010 Canister usage: 
SNFID#: 299 ~ti~a9m: 2roO 18"xl0' 

Fuel Units & De9cr: 289 . ASSEMBLY Template: HFBR (Heavy Water, Alum., 10 to 20%, U) 9.63 
Heavy Metal Mass: BOl=289.00k9 ; EOl=260.10k9 'Template Bumup(MWd): 15 
ROD Storage Site: SRS Template BOl Heavy Metal Ma.. (MT): 0.00034251 

Template Decay Time' 20 years 
ll. Estimates m x. x" b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5333E-l0 27,468.450 54,936.900 O.ooE..oo 2.34E-Q5 4.69E-Q5 Avg. MeV 
Am-241 2.2753E-Q2 27,468.450 54,936.900 O.ooE..oo 6.25E+02 1.25E+03 0.0150 5.566E+15 
Am-242m 8.9133E-Q6 27,468.450 54,936.900 O.ooE..oo 2.45E-Ql 4.90E-Ol 0.0250 1.156E+1S 
Am-243 6.4007E-Q6 27,468.450 54,936.900 O.ooE..oo 1.76E-Ql 3.52E-Ql 0.0375 1.016E+15 
C-14 2.9620E-Q8 27,468.450 54,936.900 O.ooE..oo 8.14E-04 1.63E-Q3 0.0575 1.094E+15 
CI-36 5.9513E-35 27,468.450 54,936.900 O.ooE..oo 1.63E-30 3.27E-30 0.0850 6.514E+14 
Cm-243 2.2087E-06 27,468.450 54,936.900 O.ooE..oo 6.07E-Q2 1.21E-Ol 0.1250 4.386E+14 
Cm-244 1.loo7E-04 27,468.450 54,936.900 O.ooE..oo 3.02E..oo 6.05E..oo 0.2250 5.614E+14 
Co-6Q 1.6340E-Q5 27,468.450 54,936.900 O.ooE..oo 4.49E-Ol 8.98E-Ql 0.3750 2.443E+14 
Cs-l34 2.1353E-Q3 27,468.450 54,936.900 O.ooE..oo 5.87E+Ol 1.17E+02 0.5750 4.144E+15 
Cs-l35 4.8607E-06 27,468.450 54,936.900 O.ooE..oo 1.34E-Ql 2.67E-Ql 0.8500 6.334E+13 
Cs-137 2.0227E..oo 27,468.450 54,936.900 O.ooE..oo 5.56E+04 1.11E+05 1.2500 3.569E+13 
Eu-l54 2.0887E-02 27,468.450 54,936.900 O.ooE..oo 5.74E+02 1.15E+03 1.7500 1.685E+12 
Eu-155 4.0867E-Q3 27,468.450 54,936.900 O.ooE..oo 1.12E+02 2.25E+02 2.2500 1.580E+08 
Fe-55 1.4167E-Q3 27,468.450 54,936.900 O.ooE..oo 3.89E+Ol 7.78E+Ol 2.7500 1.869E+07 
H-3 4.6653E-Q3 27,468.450 54,936.900 O.ooE..oo 1.28E+02 2.56E+D2 3.5000 7.575E+05 
1-129 7.1600E-Q7 27,468.450 54,936.900 O.ooE..oo 1.97E-02 3.93E-Q2 5.0000 1.150E+05 
Kr-85 1.0240E-Ol 27,468.450 54,936.900 O.ooE..oo 2.81E+03 5.63E+03 7.0000 1.302E+04 
Np-237 3.7227E-06 27,468.450 54,936.900 O.ooE..oo 1.02E-Ql 2.05E-Ql 11.0000 1.481E+03 
Pa-231 2.6727E-09 27,468.450 54,936.900 O.ooE..oo 7.34E-Q5 1.47E-Q4 
Pb-21 0 4.3313E-14 27,468.450 54,936.900 O.ooE..oo 1.19E-09 2.38E-Q9 
Pm-147 4.6307E-Q2 27,468.450 54,936.900 O.ooE..oo 1.27E+03 2.54E+03 
Pu-238 5.5273E-Q3 27,468.450 54,936.900 O.ooE..oo 1.52E+02 3.04E+D2 
Pu-239 1.0313E-Q2 27,468.450 54,936.900 O.ooE..oo 2.63E+02 5.67E+02 
Pu-240 5.4180E-Q3 27,468.450 54,936.900 O.ooE..oo 1.49E+02 2.98E+02 
Pu-241 3.7573E-Ql 27,468.450 54,936.900 O.ooE..oo 1.03E+04 2.06E+04 
Pu-242 3.0713E-06 27,468.450 54,936.900 O.ooE..oo 8.44E-Q2 1.69E-Ql 
Ra-226 2.3807E-13 27,468.450 54,936.900 O.ooE..oo 6.54E-09 1.31E-Q8 
Ra-228 1.0607E-14 27,468.450 54,936.900 O.ooE..oo 2.91E-l0 5.83E-l0 
Ru-l06 8.4600E-06 27,468.450 54,936.900 O.ooE..oo 2.33E-Ql 4.66E-Ql 
Se-79 1.2533E-Q5 27,468.450 54,936.900 O.ooE..oo 3.44E-Ql 6.89E-Ql 
Sn-126 1.1393E-05 27,468.450 54,936.900 O.ooE..oo 3.13E-Ql 6.26E-Ql 
Sr-90 1.8400E..oo 27,468.450 54,936.900 O.ooE..oo 5.05E+04 1.01E+05 
Tc-99 4.3533E-Q4 27,468.450 54,936.900 O.ooE..oo 1.20E+Ol 2.39E+Ol 
Th-229 5.8947E-13 27,468.450 54,936.900 O.ooE..oo 1.62E-Q8 3.24E-Q8 
Th-230 5.9500E-ll 27,468.450 54,936.900 O.ooE..oo 1.63E-06 3.27E-06 
Th-232 1.6360E-14 27,468.450 54,936.900 O.ooE..oo 4.49E-l0 8.99E-l0 
T1-208 7.8000E-Q9 27,468.450 54,936.900 O.ooE..oo 2.09E-Q4 4.18E-Q4 
U-232 2.0747E-Q8 27,468.450 54,936.900 O.ooE..oo 5.70E-Q4 1.14E-Q3 Thermal Power 
U-233 4.4013E-l0 27,468.450 54,936.900 O.ooE..oo 1.21E-Q5 2.42E-Q5 Nominal Heat Bounding 
U-234 4.6500E-Q7 27,468.450 54,936.900 O.ooE..oo 1.28E-Q2 2.55E-Q2 Output Heat Output 
U-235 -2.5335E-06 27,468.450 0.000 1.25E-Ql 5.53E-Q2 1.25E-Ql /Wattsl /Wattsl 
U-236 1.3000E-05 27,468.450 54,936.900 O.ooE..oo 3.57E-Ql 7.14E-Ql 6.57E+02 1.31E+03 
U-238 -1.4207E-Q8 27,468.450 0.000 7.77E-Q2 7.73E-Q2 7.77E-Q2 Total Total 
Y-90 1.8400E..oo 27,468.450 54,936.900	 O.ooE..oo 5.05E+04 1.01E+05 
Other Radionuclides 5.28E+04 1.06E+05 
In. TeJ1lPIate ~Sumnlat:r,8_ .an4C.... 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVVWATER HEAVVWATER This Templale was used !or the following reasons: 

Fuel C1addlng: AlUM ALUM This fuel maJ:ches on all parameters. 
SOL HM Constituents: lJ.ALX U 

BOl Enrichment %: 20.0000003 10t02O 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

NomInal:1 I 27,468.450 Nominal bumup calculated from the heavy meta! mass destroyed. 
Boundlng:1 I 54.936.900 BoUnding bumup assumed to be twice nominal bomup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 
Nomlnm: 2.17 I 1.021 

Bounding: 4.34 , 
Reactor shutdown. core removal. storage, stnppcng or other date conflnnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~1nformatlon Estimated 

Fuel Name: FRR TUBES (DENMARK) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 298 Estimates as of:. 2030 18"x10' 

Fuel Units & Oeser: 184 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 10 to 20%, U) 6.13 
_vy Metal Mass: BOl=165.60kg ; EOl=142.62kg "Template Bumup(MWd): 15 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00034251 

Template Decay Time" 20 years 
n. EstiItlatet; m x" x. b y" y. Gamma Sources 

Photon TOlal 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5333E-10 21,843.202 43,686.404 O.OOE-fOO 1.86E-05 3.73E-05 Avg. MeV 
Am-241 2.2753E-{)2 21,843.202 43,686.404 O.OOE-fOO 4.97E+02 9.94E+02 0.0150 4.426E+15 
Am-242m 8.9133E-{)6 21,843.202 43,686.404 O.OOE-fOO 1.95E-01 3.89E-01 0.0250 9.196E+14 
Am-243 6.4007E-{)6 21,843.202 43,686.404 O.OOE-fOO 1.40E-01 2.80E-{)1 0.0375 8.078E+14 
C-14 2.9620E-08 21,843.202 43,686.404 O.OOE-fOO 6.47E-04 1.29E-03 0.0575 8.702E+14 
CI-36 5.9513E-35 21,843.202 43,686.404 O.OOE-fOO 1.30E-30 2.80E-30 0.0850 5.180E+14 
Cm-243 2.2087E-06 21,843.202 43,686.404 O.OOE-fOO 4.82E-02 9.65E-02 0.1250 3.487E+14 
Cm-244 1.1007E-04 21,843.202 43,686.404 O.OOE-fOO 2.40E-fOO 4.81E-fOO 0.2250 4.464E+14 
Co-60 1.6340E-05 21,843.202 43,686.404 O.OOE-fOO 3.57E-01 7.14E-{)1 0.3750 1.943E+14 
Cs-134 2.1353E-03 21,843.202 43,686.404 O.OOE-fOO 4.66E+01 9.33E+01 0.5750 3.296E+15 
Cs-135 4.8807E-{)6 21,843.202 43,686.404 O.OOE-fOO 1.06E-G1 2.12E-{)1 0.8500 5.037E+13 
Cs-137 2.0227E-fOO 21,843.202 43,686.404 O.OOE-fOO 4.42E+04 8.84E+04 1.2500 2.838E+13 
Eu-154 2.0887E-{)2 21,843.202 43,686.404 O.OOE-fOO 4.56E+02 9.12E+02 1.7500 1.340E+12 
Eu-155 4.0887E-03 21,843.202 43,686.404 O.OOE-fOO 8.93E+01 1.79E+02 2.2500 1.257E+08 
Fe-55 1.4167E-{)3 21,843.202 43,686.404 O.OOE-fOO 3.09E+01 6.19E+01 2.7500 1.486E+07 
H-3 4.6653E-03 21,843.202 43,666.404 O.OOE-fOO 1.02E+02 2.04E+02 3.5000 6.023E+05 
1-129 7.1600E-07 21,843.202 43,686.404 O.OOE-fOO 1.56E-02 3.13E-02 5.0000 9.145E+04 
Kr-85 1.0240E-{)1 21,843.202 43,686.404 O.OOE-fOO 2.24E+03 4.47E+03 7.0000 1.035E+04 
Np-237 3.7227E-06 21,843.202 43,686.404 O.OOE-fOO 8.13E-02 1.63E-01 11.0000 1.1nE+03 
Pa-231 2.6727E-{)9 21,843.202 43,686.404 O.OOE-fOO 5.84E-05 1.17E-04 
Pb-21 0 4'3313E-14 21,843202 43,686.404 O.OOE-fOO 9.46E-10 1.89E-09 
Pm-147 4.6307E-{)2 21,843.202 43,686.404 O.OOE-fOO 1.01E+03 2.02E+03 
Pu-236 5.5273E-03 21,843.202 43,686.404 O.OOE-fOO 1.21E+02 2.41E+02 
Pu-239 1.0313E-02 21,843.202 43,686.404 O.OOE-fOO 2.25E+02 4.51E+02 
Pu-240 5.4180E-03 21,843.202 43,686.404 O.OOE-fOO 1.18E+02 2.37E+02 
PU-241 3.7573E-{)1 21,843202 43,686.404 O.OOE-fOO 8.21E+03 1.64E+04 
Pu-242 3.0713E-{)6 21,843.202 43,686.404 O.OOE-fOO 6.71E-02 1.34E-{)1 
Ra-226 2.3807E-13 21,843.202 43,686.404 O.OOE-fOO 5.20E-{)9 1.04E-08 
Ra-228 1.0607E-14 21,843.202 43,686.404 O.OOE-fOO 2.32E-10 4.63E-10 
RU-106 8.4800E-{)6 21,843.202 43,686.404 O.OOE-fOO 1.85E-{)1 3.70E-01 
Se-79 1.2533E-OS 21,843202 43,686.404 O.OOE-fOO 2.74E-01 5.48E-01 
Sn·126 1.1393E-Q5 21,843.202 43,686.404 O.OOE-fOO 2.49E·01 4.98E-01 
Sr-90 1.8400E-fOO 21,843.202 43,686.404 O.OOE-fOO 4.02E+04 8.04E+04 
Te-99 4.3533E-04 21,843.202 43,686.404 O.OOE-fOO 9.51 E-fOO 1.90E+01 
Th-229 5.8947E-13 21,843.202 43,686.404 O.OOE-fOO 1.29E-{)8 2.56E-{)8 
Th-230 5.9500E-11 21,843.202 43,686.404 O.OOE-fOO 1.30E-06 2.80E-{)6 
Th-232 1.6380E-14 21,843.202 43,686.404 O.OOE-fOO 3.57E-10 7.15E-10 
n-208 7.8000E-09 21,843.202 43,686.404 O.OOE-fOO 1.66E-04 3.32E-04 
U-232 2.0747E-{)8 21,843.202 43,686.404 O.OOE-fOO 4.53E-04 9.06E-04 Thermal Power 
U-233 4.4013E-10 21,843.202 43,686.404 O.OOE-fOO 9.61 E-{)6 1.92E-OS Nominal Heat Bounding 
U-234 4.6500E-{)7 21,843.202 43,686.404 O.OOE-fOO 1.02E-{)2 2.03E-{)2 Output HeatOulput 
U-235 -2.5335E-{)6 21,843.202 0.000 7.16E-02 1.62E-02 7.16E-{)2 (Watts) (Watts) 
U-236 1.3000E-{)5 21,843.202 43,686.404 O.OOE-fOO 2,84E-{)1 5.68E-{)1 5.22E+02 1.04E+03 
U-236 -1.4207E-08 21,843.202 0.000 4.45E-{)2 4.42E-{)2 4.45E-{)2 Total Total 
Y-90 1.8400E-fOO 21,843.202 43,686.404 O.OOE-fOO 4.02E+04 8.04E+04 
Other Radionuelides 4.20E+04 8.39E+04 
W. T"",,*,~~$tuwit.8ry.8_ andClled<s 
Template Selection Summary
 

FromSFD
 ~ Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Consatuenta: U3S12 U 

BOl Enrichment "CO: 20 10t02O 

Bumup Summary (MWd)' Basis for bumup used In estimate: 
FromSFD Estimated 

NomInal:1 21.843.202 NorrinaJ bumup caJculaJod from the hoavy rrotaJ mass destroyed. 
Boundlng:1 I 43,686.404 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup E.amated EOl HMlGlven EOl HM 

Nominal: 3.01 I 1.041 
Boundlng:1 6.02 ,

Reactor shutdown. COfe removal, storage, shipping or other date conflnmng that IrradiatIon ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeBlpIate Inf~ Estimated 

Fuel Name: FRR TUBES (DENMARK) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 676 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 5 - ASSEMBLY Template: HFBR (Heavy Water, Alum.• 40 to 100% , U) 0.17 
Heavy Metal Mass: BOl.=.64kg ; EOl.=.34k9 'Templa", Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.000377 

Template Decay Time" 20 years 
ll. Estimates m x" X. b y" Yb Gamma Sources

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy P11otonslsec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWdj2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.1355E-l0 279.555 559.110 O.OOE-tOO 8.77E-08 1.75E-07 Avg.MeV 
Am-241 8.0194E-Q3 279.555 559.110 O.OOE-tOO 2.24E-tOO 4.48E-tOO 0.0150 5.911E+13 
Am-242m 1.3694E-ll6 279.555 559.110 O.OOE-tOO 3.83E-04 7.66E-Q4 0.0250 1.218E+13 
Am-243 3.7096E-OS 279.555 559.110 O.OOE-tOO 1.04E-02 2.07E-02 0.0375 1.083E+13 
C-14 2.6484E-Q8 279.555 559.110 O.OOE-tOO 7.40E-OO 1.48E-OS 0.0575 1.146E+13 
CI-36 4.4441E-31 279.555 559.110 O.OOE-tOO 1.24E-28 2.48E-28 0.0850 6.937E+12 
Cm-243 5.7029E-ll6 279.555 559.110 O.OOE-tOO 1.59E-03 3.19E-Q3 0.1250 4.913E+12 
Cm-244 4.6555E-03 279.555 559.110 O.OOE-tOO 1.30E-tOO 2.60E-tOO 0.2250 5.971E+12 
Co-6O 4.8663E-OS 279.555 559.110 O.OOE-tOO 1.36E-Q2 2.72E-Q2 0.3750 2.584E+12 
Cs-l34 1.0638E-Q2 279.555 559.110 O.OOE+OO 2.97E+OO 5.95E-tOO 0.5750 4.278E+13 
Cs-l35 4.2564E-ll6 279.555 559.110 O.OOE+OO 1.19E-Q3 2.38E-03 0.8500 1.120E+12 
Cs-137 2.0358E-tOO 279.555 559.110 O.OOE-tOO 5.69E+02 1.14E+03 1.2500 7.182E+11 
Eu-l54 5.1956E-02 279.555 559.110 O.OOE-tOO 1.45E+Ol 2.90E+Ol 1.7500 2.768E+l0 
Eu-155 1.4295E-02 279.555 559.110 O.OOE-tOO 4.00E+OO 7.99E-tOO 2.2500 1.770E+06 
Fe-55 l.3560E-Q3 279.555 559.110 O.OOE-tOO 3.79E-Ql 7.58E-Ol 2.7500 1.035E+06 
H-3 4.6258E-Q3 279.555 559.110 O.OOE-tOO 1.29E-tOO 2.59E-tOO 3.5000 4.377E+04 
1-129 6.6403E-Q7 279.555 559.110 O.OOE-tOO l.86E-04 3.71E-Q4 5.ססOO 1.682E+04 
Kr-85 1.0606E-Ol 279.555 559.110 O.OOE+OO 3.02E+Ol 6.04E+Ol 7.ססOO 1.931E+03 
Np-237 3.1537E-Q5 279.555 559.110 O.OOE-tOO 8.82E-Q3 1.76E-Q2 11.ססOO 2.213E+02 
Pa-231 9.7023E-l0 279.555 559.110 O.OOE-tOO 2.71E-07 5.42E-Q7 
Pb-210 1.1731E-l1 279.555 559.110 O.OOE-tOO 3.28E-09 6.56E-Q9 
Pm-147 2.4405E-Q2 279.555 559.110 O.OOE-tOO 6.82E-tOO l.38E+Ol 
Pu-238 1.5358E-Ql 279.555 559.110 O.OOE-tOO 4.29E+Ol 8.59E+Ol 
Pu-239 6.9502E-Q4 279.555 559.110 O.OOE-tOO 1.94E-Ol 3.89E-Ql 
Pu-240 3.7831E-Q4 279.555 559.110 O.OOE-tOO 1.OSE-Ol 2.10E-Ql 
Pu-241 1.3433E-Ql 279.555 559.110 O.OOE+OO 3.76E+Ol 7.51E+Ol 
Pu-242 3.0911 E-ll6 279.555 559.110 O.OOE-tOO 8.64E-Q4 1.73E-Q3 
Ra-226 5.5079E-ll 279.555 559.110 O.OOE-tOO 1.54E-Q8 3.08E-Q8 
Ra-228 1.3335E-14 279.555 559.110 O.OOE-tOO 3.73E-12 7.46E-12 
Ru-lOO 7.3390E-ll6 279.555 559.110 O.OOE+OO 2.OSE-Q3 4.10E-OO 
56079 1.2339E-Q5 279.555 559.110 O.OOE-tOO 3.45E-Q3 6.90E-Q3 
50-126 1.0194E-Q5 279.555 559.110 O.OOE-tOO 2.85E-OO 5.70E-Q3 
Sr-90 1.9064E-tOO 279.555 559.110 O.OOE-tOO 5.33E+02 1.07E+03 
Tc-99 3.8056E-Q4 279.555 559.110 O.OOE-tOO 1.OOE-Ql 2. 13E-Ql 
Th-229 4.9198E-12 279.555 559.110 O.OOE-tOO 1.38E-Q9 2.75E-Q9 
Th-230 1.0547E-Q8 279.555 559.110 O.OOE-tOO 2.95E-OO 5.90E-ll6 
Th-232 2.07OSE-14 279.555 559.110 O.OOE-tOO 5.79E-12 1.16E-ll 
Tl-208 4.8827E-Q8 279.555 559.110 O.OOE+OO 1.36E-Q5 2.73E-OS 
U-232 1.3414E-Q7 279.555 559.110 O.OOE-tOO 3.75E-Q5 7.50E-OS Thermal Power 
U·233 3.7679E-Q9 279.555 559.110 O.OOE-tOO 1.OSE-ll6 2.11E-Q6 Nominal Heat Bounding 
U·234 5.2047E-Q5 279.555 559.110 O.OOE-tOO 1.46E-Q2 2.91E-Q2 Output HeatOutPUl 
U·235 ·2.8661 E-ll6 279.555 0.000 1.29E-Q3 4.85E-Q4 1.29E-Q3 lWatts) lWattsi 
U·236 1.6701E-Q5 279.555 559.110 O.OOE-tOO 4.67E-Q3 9.34E-Q3 8.09E+OO 1.62E+Ol 
U·238 ·9.4194E-Q9 279.555 0.000 1.51E·OS 1.24E-Q5 1.51E-Q5 Total Total 
Y·90 1.9070E-tOO 279.555 559.110 O.OOE-tOO 5.33E+02 1.07E+03 
Other Radionuclides 5.44E+02 1.09E+03 

W. TeBlpIate SeIeetion ~ry, BUl'bIlPS!lmmal'Y, allll (;~ 
emplate Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor-": HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Cons_Is: U-ALX U 

BOL enrichment ('/0: 92.99999218 40 to 100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

NomIn:ll:1 I 279.555 Nominal bumup calculated from l!Ie heavy metal mass destroyed. 
Boundlng:1 I 559.110 Bounding bumt.ap assumed to be twice nominal bumup. 

Checks 

EslImatedBumup/ 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.00 1 1.021 
Bounding: 2.00 

1 Reactor shutdown, core removal, storage, shlppang or other date conflnmng lhat mamatlon ceased for fuel.
 

2Tolal bumup for all fuel assodated with thls worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel end 'l'~ lllfonnatiml Estimated 

Fuel Neme: FRR TUBES (DENMARK) 1 Fuel decay start date: 2010 Canister usage: 
SNFID.: 678 Estimates as 01: 2030 18"xl0' 

Fuel Units & Oeser: 5 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 to 100%. U) 0.17 
Heevy Metal Mass: BOi..=.79k9 ; EOl=.42k9 'Temptate Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (Mil: 0.000377 

Template Decay Time' 20 years 
R.Estimate<l m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Burnup (MWd)'
 Bumup (MWd)' (ei) Inventories(Ci) Inventorles(Ci) Group (bounding) 
Ac-227 3.1355E-l0 338.505
 677.011 O.OOE+OO 1.06E-07 2.12E-07 Avg. MeV 
Am-241 8.Q194E-03 338.505
 677.011 O.OOE+OO 2.71E+OO 5.43E+OO 0.0150 7.158E+13 
Am-242m 1.3894E-06 338.505
 677.011 O.OOE+OO 4.64E-Q4 9.27E-Q4 0.0250 1.475E+13 
Am-243 3.7096E-05 338.505
 677.011 O.OOE+OO 1.26E-02 2.51E-02 0.0375 1.311E+13 
C-14 2.6464E-08 338.505
 677.011 O.OOE+OO 8.96E-06 1.79E-05 0.0575 1.388E+13 
CI-38 4.4441E-31 338.50S
 677.011 O.OOE+OO 1.50E-28 3.01E-28 0.0850 8.400E+12 
Cm-243 S.7029E-06 338.505
 677.011 O.OOE+OO 1.93E-03 3.86E-03 0.1250 5.949E+12 
Cm-244 4.6555E-03 338.505
 677.011 O.OOE+OO 1.58E+OO 3.15E+OO 0.2250 7.230E+12 
Co-50 4.8663E-QS 338.505
 677.011 O.OOE+OO 1.6SE-Q2 3.29E-Q2 0.3750 3.129E+12 
Cs-l34 1.0638E-02 338.505
 677.011 O.OOE+OO 3.5OE+OO 7.20E+OO 0.5750 5.180E+13 
Cs-l35 4.2564E-06 338.505
 677.011 O.OOE+OO 1.44E-Q3 2.86E-03 0.8500 1.356E+12 
Cs-137 2.0358E+OO 338.505
 677.011 O.OOE+OO 6.89E-Kl2 1.38E-Kl3 1.2500 8.697E+ll 
Eu-l54 5.1956E-Q2 338.505
 677.011 O.OOE+OO 1.76E+Ol 3.52E-Kll 1.7500 3.351E+10 
Eu-155 1.4295E-02 338.505
 677.011 O.OOE+OO 4.84E+OO 9.68E+OO 2.2500 2.143E+06 
Fe-55 1.355OE-Q3 338.505
 677.011 O.OOE+OO 4.59E-Ol 9.18E-Ql 2.7500 1.254E+06 
H-3 4.6258E-03 338.505
 677.011 O.OOE+OO 1.57E+OO 3.13E+OO 3.5000 5.299E+04 
1-129 6.6403E-Q7 338.505
 677.011 O.OOE+OO 2.25E-Q4 4.50E-04 5.ססOO 2.037E+04 
Kr-SS 1.0808E-Ql 338.505
 677.011 O.OOE+OO 3.66E+Ol 7.32E+Ol 7.ססOO 2.338E+03 
Np-237 3.1537E-OS 338.505
 677.011 O.OOE+OO 1.07E-02 2.14E-02 11.ססOO 2.679E+02 
Pa-231 9.7023E-l0 338.505
 677.011 O.OOE+OO 3.28E-07 6.57E-Q7 
Pb-21 0 1.1731E-ll 338.505
 677_011 O.OOE+OO 3.97E-09 7.94E-Q9 
Pm-147 2.4405E-Q2 338.505
 677.011 O.OOE+OO 8.26E+OO 1.65E-Kll 
Pu-238 1.5358E-Ol 338.505
 677.011 O.OOE+OO 5.20E-Kll 1.04E-Kl2 
Pu-239 6.9502E-Q4 338.505
 677.011 O.OOE+OO 2.35E-Ql 4.71E-Ql 
Pu-240 3.7631E-Q4 338.505
 677.011 O.OOE+OO 1.27E-Ql 2.55E-Ql 
Pu-241 1.3433E-Ql 338.505
 677.011 O.OOE+OO 4.55E-Kll 9.09E-Kll 
Pu-242 3.0911E-06 338.505
 677.011 O.OOE+OO 1.05E-03 2.09E-Q3 
Ra-226 5.5079E-ll 338.505
 677.011 O.OOE+OO 1.86E-Q8 3.73E-Q8 
Ra-228 1.3335E-14 338.S05
 677.011 O.OOE+OO 4.51E-12 9.03E-12 
Ru-l06 7.3390E-06 338.505 677.011 O.OOE+OO 2.48E-03 4.97E-03 
Se-79 1.2339E-Q5 338.505 677.011 O.OOE+OO 4.18E-Q3 8.35E-03 
Sn-126 1.0194E-Q5 338.505 677.011 O.OOE+OO 3.4SE-03 6.90E-Q3 
Sr-90 1.9064E+OO 338.505 677.011 O.OOE+OO 6.45E-Kl2 1.29E+03 
Tc-99 3.8056E-04 338.505 677.011 O.OOE+OO 1.29E-Ql 2.58E-Ql 
Th-229 4.9198E-12 338.505 677.011 O.OOE+OO 1.67E-Q9 3.33E-Q9 
Th-230 1.0547E-08 338.505 677.011 O.OOE+OO 3.57E-06 7.14E-06 
Th-232 2.0705E-14 338.505 677.011 O.OOE+OO 7.01E-12 1.40E-l1 
TI-208 4.8827E-Q8 338.505 677.011 O.OOE+OO 1.65E-05 3.31E-Q5 
U-232 1.3414E-Q7 338.505 677.011 O.OOE+OO 4.54E-Q5 9.08E-Q5 Thermal Power 
U-233 3.7679E-09 338.505 677.011 O.OOE+OO 1.28E-06 2.5SE-06 Nominal Heet Bounding 
U-234 5.2047E-Q5 338.505 677.011 O.OOE+OO 1.76E-Q2 3.52E-Q2 Oulput Heat Output 
U-235 -2.8661 E-06 338.505 0.000 1.59E-Q3 6.18E-04 1.59E-Q3 /Watts) /Watts) 
U-238 1.6701E-05 338.505 677.011 O.OOE+OO 5.65E-Q3 1.13E-Q2 9_79E+OO 1.96E+Ol 
U-238 -9.4194E-Q9 338.505 0.000 1.86E-Q5 1.54E-Q5 1.86E-Q5 Total Total 
Y-90 1.9070E+OO 338.505 677.011 O.OOE+OO 6.46E+02 1.29E-Kl3 
Other Radionuelides 6.59E-Kl2 1.32E+03 

lR. TetllPIll~ SeIectimlSumman, JJoqtIl !lmtc::lted<s 
Template selection Summary 

From SFD UMd Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 0;.: 93.00000949 40 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 338.505 Nominal bumup calculated from the heavy metal mass destroyed.
Bounding:1 677.011 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

Estimated Bumupl 
BumuD Multiplier Given Bumup Eatimated EOL HMlGlven EOL HM
 

Nomlnal:1 0.98 I 1.021
 
Bounding: 1.96 

1Reactor shutdovm. core removal, storage, shiPPIng or other date conflnYllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metaJ mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl(sheet 
I. Fuel and Templat\l b1f~n Estimated 

Fuel Na"",: FRR TUBES (GERMANY) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 675 Estimates as of: 2030 18"x10' 

Fuel Units & De9cr: 135 - ASSEMBLY Template: HFBR (Heavy Water. Alum., 10 to 20%, U) 4.50 
Heavy Melal Mass: BOl.=151.88kg ; EOl.=136.69kg 'Template Bumup(MWd): 15 
ROD Storage Sik: SRS Template BOL Heavy Metal Mass (MT): 0.00034251 

Template Decay Time' 20 years 
n. Estimates m Xo b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
.:,A~ec.:-2~2",7o- 8=,.~5333=.:;:E~-=,10o----~--,1-;4,-:,43=5.:c1784::--__2~8:",8",7",0~.368 O.OOE+OO 1.23E-05 2.46E_Q5 AV09.O.1Me."50OCV=-------==c-:::
Am-;;-24;;1'=- __;;_2';;.2:o-7;;;53;;;E=--Q=2-----:1c;4cc,43~5_':;.1,;;84_i_-~__;;_2;;-8,,,,8,,,70~.;;;368 O.OOE+OO 3.28E~2 6.57E~2 2.925E+15 

-,OA"'m'--2;;-4.;:;2"m"-- ~__;;_8.::;9"'133=.E=--Q6=--_---:1c;4:'-,4:;:35::?_::.1~84_i_--__"28:O,,~87~0?3;;_68"'-:__-_0:?OO=.E=-+OO~---,,1~.29E=--Q~1----'2~.5;c7"E=--Q;;_lo---jr----::0:::.02:::50=----~6.c::077=E"-+-:-;.14 
Am-243 6.4007E-Q6 14,435.184 28,870.368 O.OOE+OO 9.24E-02 1.85E-01 0.0375 5.338E+14 
C-14 2.9620E-08 14,435.184 28,870.368 O.OOE+OO 4.28E-04 8.55E-Q4 0.0575 5.751E+14 
CI-36 5.9513E-35 14,435.184 28,870.368 O.OOE+OO 8.59E-31 1.72E-30 0.0850 3.423E+14 
Cm-243 2.2087E-Q6 14,435.184 28,870.368 O.OOE+OO 3.19E-02 6.38E-Q2 0.1250 2.305E+14 
~C'"m":-"244;_:__--- __-_:_1.==1;;-OO~7,,E=--;;_04=__--_-clc;4"-,435;;;_:;:.:.;.1~84_i_--__"28:O"~87~0?368;;-?:__--c0,,.OO=.E=-+OO~__--=1.:::59E+OO 3.18E+OO 0.2250 2.950E+14 
Co-GO 1.6340E-Q5 14,435.184 28,870.368 O.OOE+OO 2.36E-Q1 4.72E-Ql 0.3750 1.284E+14 
Cs-l34 2.1353E-Q3 14,435.184 28,870.368 0.OO:"'E"-+OO=--......:3==.08:;,=:E=-~~1--~-'6;'-.17.6"'E='~~1~--u-_-::0:::.5-=750=- -:'2.'::17::;8:;:E;'-+-:-15:
Cs-l35 4.8607E-Q6 14,435.184 28,870.368~--0.OOE+OO 7.02E-Q2 1.40E-Q1 0.8500 3.329E+13 
Cs-137 2.0227E+OO 14,435.184 28,870.368 O.OOE+OO 2.92E+04 5.84E+04 1.2500 1.876E+13 
-;EO'u'-:-1,;;54C;---------~2.-;;088~7"'E'-:-Q"'2:-------:1:-;4Cc,435~.:.;.1;;-84.;-----:2"'8S,8~70~.;;:368;-:c---·0~S.OO~E~.:.;:;:Oc------'3"".02E~2 6.03E~2 1.7500 8.854E+ll 
Eu-155 4.0867E-Q3 14,435.184 28,870.368 O.OOE+OO 5.90E~1 1.18E~2 2.2500 8.305E+07 
Fe-55 1.4167E-03 14,435.184 28,870.368 O.OOE+OO 2.04E~1 4.09E~1 2.7500 9.823E+06 
H-3 4.6653E-Q3 14,435.184 28,870.368 O.OOE+OO 6.73E~1 1.35E~2 3.5000 3.981E+05 
1-129 7.1600E-Q7 14,435.184 28,870.368 O.OOE+OO 1.03E-Q2 2.07E-Q2 5.ססOO 6.046E+04 
Kr-85 1.0240E-Q1 14,435.184 28,870.368 O.OOE+OO l.48E~ 2.96E~ 7.ססOO 6.841E+03 
Np-237 3.7227E-Q6 14,435.184 28,870.368 O.OOE+OO 5.37E-02 1.07E-Ql 11.ססOO 7.785E+02 
Pa-231 2.6727E-09 14,435.184 28,870.368 O.OOE+OO 3.86E-Q5 7.72E_Q5 
Pb-21 0 4.3313E-14 14,435.184 28,870.368 O.OOE+OO 6.25E-l0 1.25E-Q9 
Pm-147 4.6307E-Q2 14,435.184 28,870.368 O.OOE~ 6.68E~2 l.34E~ 
Pu-238 5.5273E-Q3 14,435.184 28,870.368 O.OOE+OO 7.98E~1 1.60E+02 
Pu-239 1.0313E-Q2 14,435.184 28,870.368 O.OOE+OO 1.49E+02 2.98E~2 

Pu-240 5.4160E-Q3 14,435.184 28,870.368 O.OOE+OO 7.82E~1 1.56E~2 
Pu-241 3.7573E-01 14,435.184 28,870.368 O.OOE+OO 5.42E~ l.08E+04 
Pu-242 3.0713E-Q6 14,435.184 28,870.368 O.OOE+OO 4.43E-02 8.87E-Q2 
Ra-226 2.3807E-13 14,435.184 28,870.368 O.OOE+OO 3.44E-Q9 6.87E-Q9 
Ra-228 1.0607E-14 14,435.184 28,870.368 O.OOE+OO 1.53E-l0 3.06E-l0 
Ru-l06 8.4800E-Q6 14,435.184 28,870.368 O.OOE+OO 1.22E-Q1 2.45E-Q1 
Se-79 1.2533E_Q5 14,435.184 28,870.368 O.OOE+OO 1.81E-Q1 3.62E-Q1 
Sn-l26 1.1393E-OS 14,435.184 28,870.368 O.OOE~ 1.64E-Q1 3.29E-01 
Sr-90 1.8400E+OO 14,435.184 28,870.368 O.OOE+OO 2.66E+04 5.31E+04 
Tc-99 4.3533E-Q4 14,435.184 28,870.368 O.OOE+OO 6.28E+OO 1.26E~1 
Th-229 5.8947E-13 14,435.184 28,870.368 O.OOE~ 8.51E-Q9 1.70E-oB 
Th-230 5.9500E-11 14,435.184 28,870.368 O.OOE+OO 8.59E-Q7 1.72E-Q6 
Th-232 1.6360E-14 14,435.184 28,870.368 O.OOE+OO 2.36E-l0 4.72E-10 
TI-208 7.6000E-Q9 14,435.184 28,870.368 O.OOE+OO 1.10E-Q4 2.19E-Q4 
U-232 2_0747E-oB 14,435.184 28,870.368 O.OOE+OO 2.99E-Q4 5.99E-04 Thermal Power 

-i'U;..-2='33?-- ---74'-'.40=13='E=--,,10=-----1:_;4"-,435;;;_:;:::c.1~84"----__"278,:::87='0"'.,o368?-- Heat___'0"'.OO=.E='+OO~_-_~6-":.35c=_Ec;-Q6~---71.:::2~7E=-Q5~-__11Nominal Bounding
U-234 4.6500E-Q7 14,435.184 28,870.368 O.OOE+OO 6.71E-Q3 1.34E-Q2 Output Heat Output 
U-235 -2.5335E-Q6 14,435.184 0.000 6.56E-02 2.91E-02 6.56E-Q2 lWatts) lWattsi 
U-236 1.3000E_Q5 14,435.184 28,870.368 O.OOE+OO 1.68E-Q1 3.75E-Ql 3.45E+02 6.9OE+02 
U-238 -1_4207E-oB 14,435_184 0.000 4.08E-Q2 4.06E-Q2 4.08E-Q2 Total Total 
V-90 l.8400E+OO 14,435.184 28,870.368 O.OOE+OO 2.66E+04 5.31E+04 
Other Radionuelides 2.77E+04 5.55E+04 
m. Template seJecIlon Summan-, ,andCIleeb 
Template selection SummarY 

From SFD Used Basis for Parameter Differences: 
ReactorMocleratcr: HEAVY WATER HEAVY WATER 

Fuel C1addlng:t------''''AL''U'''Mc;'-''----t--='''A"'L''U'''M-=---'-1 

BO;:~=;=~~I-----_-"U:;;~~1=.2---+---1;;0,.;~:O'O"'20;:-----l 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnal:t--I --tI "'14-;:',-::435:::-:.1c;:84::tNotrdnai bumup calculal,dfrom the heavy metal mass destroyed. 
Bounding: 28.870.368 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EslitTUlled EOL HMlGlven EOL HM 

Nominal: 2.17 1 1.021 
Boundlng:1 4.34 ,

Reac10r shutdown. core removal, storage, shlppmg or other date confirming that Irradiation ceas9d for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
.1. FlIcland TeDlPIate 1of0000000lion Estimated 

Fuel Name: FRR TUBES (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 674 Estimates as of: 2030 18"xl0' 

Fuel Units & Ilescr: 18 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 10 to 20%, U) 0.60 
_vy Metal Mass: BOI.=18.OOI<g ; EOI.=16.2Okg "Templ.t. Bumup(MWd):
 15
 
ROD Storage Slta: SRS Template BOL _vy Metal Mass (MIl:
 0.00034251
 

T""'pl.... Decay Time'
 20 years
 

n. Estimates m x" x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5333E-l0 1,710.837 3,421.673 o.oOE+OO 1.46E-OB 2.92E-OB Avg.MeV 
Am-241 2.2753E-02 1,710.837 3,421.673 O.OOE+OO 3.89E+Ol 7.79E+Ol 0.0150 3.467E+14 
Am-242m 8.9133E-OB 1,710.837 3,421.673 O.ooE+OO 1.52E-02 3.05E-Q2 0.0250 7.202E+13 
Am-243 6.4007E-Q6 1,710.837 3,421.673 O.ooE+OO 1.10E-02 2.19E-02 0.0375 6.327E+13 
C-14 2.9620E-OB 1,710.837 3,421.673 O.ooE+OO 5.07E-05 1.01E-Q4 0.0575 6.816E+13 
CI-36 5.9513E-35 1,710.837 3,421.673 O.ooE+OO 1.02E-31 2.04E-31 0.0850 4.057E+13 
Cm-243 2.2OB7E-OB 1,710.837 3,421.673 O.ooE+OO 3.78E-03 7.56E-Q3 0.1250 2.732E+13 
Cm-244 1.lOO7E-Q4 1,710.837 3,421.673 O.ooE+OO l.88E-Ql 3.77E-Ql 0.2250 3.497E+13 
Co-1lO 1.6340E-05 1,710.837 3,421.673 O.ooE+OO 2.80E-02 5.59E-02 0.3750 1.522E+13 
Cs-l34 2.1353E-Q3 1,710.837 3,421.673 O.ooE+OO 3.65E+OO 7.31E+OO 0.5750 2.581E+14 
Cs-135 4.8607E-Q6 1,710.837 3,421.673 O.ooE+OO 8.32E-03 1.66E-Q2 0.8500 3.945E+12 
Cs-137 2.0227E+OO 1,710.837 3,421.673 O.ooE+OO 3.46E+03 6.92E+03 1.2500 2.223E+12 
Eu-l54 2.0887E-Q2 1,710.837 3,421.673 O.ooE+OO 3.57E+Ol 7.15E+Ol 1.7500 1.049E+11 
EU-155 4.0887E-Q3 1,710.837 3,421.673 O.OOE+OO 6.99E+OO 1.40E+Ol 2.2500 9.843E+06 
Fe-55 1.4167E-03 1,710.837 3,421.673 O.ooE+OO 2,42E+OO 4.85E+OO 2.7500 1.164E+06 
H-3 4.6653E-03 1,710.837 3,421.673 O.ooE+OO 7.98E+OO 1.60E+Ol 3.5000 4.718E+04 
1-129 7.1600E-Q7 1,710.837 3,421.673 O.ooE+OO 1.22E-03 2.45E-Q3 5.ססOO 7.165E+03 
Kr-85 1.0240E-Ql 1,710.837 3,421.673 O.ooE+OO 1.75E+02 3.50E+02 7.ססOO 8.108E+02 
Np-237 3.7227E-Q6 1,710.837 3,421.673 O.ooE+OO 6.37E-03 1.27E-Q2 11.ססOO 9.227E+01 
Pa-231 2.6727E-Q9 1,710.837 3,421.673 O.ooE+OO 4.57E-OB 9.14E-Q6 
Pb-210 4.3313E-14 1,710.837 3,421.673 O.ooE+OO 7.41E-ll 1.46E-l0 
Pm-147 4.6307E-02 1,710.837 3,421.673 O.OOE+OO 7.92E+Ol 1.58E+02 
Pu-236 5.5273E-Q3 1,710.837 3,421.673 O.ooE+OO 9.46E+OO 1.89E+Ol 
Pu-239 1.0313E-02 1,710.837 3,421.673 O.ooE+OO 1.76E+Ol 3.53E+Ol 
Pu-240 5.4180E-03 1,710.837 3,421.673 O.ooE+OO 9.27E+OO 1.85E+Ol 
Pu-241 3.7573E-Ql 1,710.837 3,421.673 O.OOE+OO 6.43E+02 1.29E+03 
Pu-242 3.0713E-Q6 1,710.837 3,421.673 O.ooE+OO 5.25E-03 1.05E-Q2 
Ra-226 2.3807E-13 1,710.837 3,421.673 O.ooE+OO 4.07E-l0 8.15E-l0 
Ra-228 1.0607E-14 1,710.837 3,421.673 O.ooE+OO 1.81E-l1 3.63E-ll 
Ru-1OB 8.4600E-Q6 1,710.837 3,421.673 O.ooE+OO 1.45E-Q2 2.90E-Q2 
5e-79 1.2533E-05 1,710.837 3,421.673 O.OOE+OO 2.14E-02 4.29E-Q2 
5n-126 1.1393E-DS 1,710.837 3,421.673 O.OOE+OO 1.95E-Q2 3.90E-Q2 
5r-90 1.B400E+OO 1,710.837 3,421.673 O.ooE+OO 3.15E+03 6.30E+03 
Tc-99 4.3533E-04 1,710.837 3,421.673 O.ooE+OO 7.45E-Ql 1,49E+OO 
Th-229 5.8947E-13 1,710.837 3,421.673 O.ooE+OO 1.01E-09 2.02E-Q9 
Th-230 5.9500E-ll 1,710.837 3,421.673 O.ooE+OO 1.02E-Q7 2.04E-Q7 
Th-232 1.6360E-14 1,710.837 3,421.673 O.ooE+OO 2.80E-l1 5.60E-l1 
T1-2OB 7.6000E-Q9 1,710.837 3,421.673 O.ooE+OO 1.30E-05 2.60E-DS 
U-232 2.0747E-OB 1,710.837 3,421.673 O.ooE+OO 3.55E-DS 7.10E-DS Thermal Power 
U-233 4.4013E-l0 1,710.837 3,421.673 O.ooE+OO 7.53E-Q7 1.51E-D6 Nominal Heat Bounding 
U-234 4.65OOE-Q7 1,710_837 3,421.673 O.ooE+OO 7.96E-04 1.59E-03 Output Heat Output 
U-235 -2.5335E-Q6 1,710.837 0.000 7.78E-03 3.45E-03 7.78E-03 /Wattsl /Wattsi 
U-236 1.3000E-DS 1,710.837 3,421.673 O.ooE+OO 2.22E-Q2 4.45E-Q2 4.09E+01 8.18E+Ol 
U-238 -1.4207E-DB 1,710.837 0.000 4.84E-03 4.82E-Q3 4.84E-Q3 Total Total 
V-90 1.B400E+OO 1,710.837 3,421.673 O.ooE+OO 3.15E+03 6.30E+03 
Other Radionuelides 3.29E+03 6.57E+03 

m.Temolate~8QmnIa"".B .OO~ I 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cl.ddlng: ALUM ALUM 
BOL HM Constituents: U3S12 U 

BOL Enrichment %: 20 10t02O 

BumupSumma~(MWd)" Basis for burnup used in estimate: 
FromSFD Estimated 

Nomln.I:1 I 1,710.837 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 3,421.673 Bouncting bumup assumed to be twice nominal bumup. 

Chacks 

Estimated Bumupt 
BumuD Mu1tiD11er Given Bumup Estimaled EOL HMlGlvon EOL HM 

Nominal: 2.17 I 1.021 
Bounding: 4.34 , 

Reactor shutdown. core removal. storage. shipping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWc¥MT).
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Fuel Radionuclide Inventory Worltsheet 
1. Fuel and Template lIlfotlWllion Estimated 

Fuel Name: FRR TUBES (GERMANY) 1Fuel decay start date: 2010 Canister usage: 
SNF ID I): 673 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 135 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 10 to 20%. U) 4.50 
Heavy Metal M....: BOl=121.50kg ; EOl=109.35kg 'Template Bumup(MWd): 15 
ROD Storage Sll<>: SRS Template BOl Heavy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 20 yea", 
D.Estimaltls m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 8.5333E-10 11,548.147 23,096.295 O.ooE+OO 9.85E-OS 1.97E-05 Avg.MeV 
Am-241 2.2753E-Q2 11,548.147 23,096.29S--0.ooE+OO---2-:-6:lE+02 5.26E+02 0.0150 2.340E+15
Am-242m 8.9133E-06 11,548.147 23,096.295 O.ooE+OO 1.03E-01 2.06E-Q1 0.0250 4.862E+14 
Am-243 6.4007E-OS 11,548.147 23,096.295 O.ooE+OO 7.39E-Q2 1.48E-Q1 0.0375 4.271E+14 
C-14 2.9620E-oB 11,548.147 23,096.295 O.ooE+OO 3.42E-04 6.84E-D4 0.0575 4.601E+14 
CI-36 5.9513E-35 11,548.147 23,096.295---0.ooE+oo 6.87E-31 1.37E-30 0.0850 2.738E+14 
Cm-243 2.2087E-06 11,548.147 23,096.295 O.ooE+OO 2.55E-02 5.10E-02 0.1250 1.844E+14 
Cm-244 1.1oo7E-D4 11,548.147 23,096.295 O.OOE+OO 1.27E+OO 2.54E+OO 0.2250 2.360E+14 
Co-GO 1.6340E-05 11,548.147 23,096.295--o.00E+OO 1.89E-Q1 3.77E-Q1 0.3750 1.027E+14 
Cs-134 2.1353E-03 11,548.147 23,096.295 O.ooE+OO 2.47E+01 4.93E+01 0.5750 1.742E+15 
Cs-135 4.8607E-06 11,548.147 23,096.295 O.ooE+OO 5.61E-Q2 1.12E-01 0.8500 2.663E+13 
Cs-137 2.0227E+OO 11,548.147 23,096.295 O.ooE+OO 2.34E+04 4.67E+04 1.2500 1.501E+13 
Eu-154 2.0887E-02 11,548.147 23,096.295 O.ooE+OO 2.41E+02 4.82E+02 1.7500 7.083E+11 
Eu-155 4.0887E-03 11,548.147 23,096.295 O.ooE+OO 4.72E+01 9.44E+01 2.2500 6.644E+07 
Fe-55 1.4167E-03 11,548.147 23,096.295 O.OOE+OO 1.84E+01 3.27E+01 2.7500 7.859E+06 
H-3 4.6653E-Q3 11,548.147 23,096.295 O.OOE+OO 5.39E+01 1.08E+02 3.5000 3.185E+05 
1-129 7.1600E-Q7 11,548.147 23,096.295 O.ooE+OO 8.27E-03 1.65E-02 5.ססOO 4.837E+04 
Kr-SS 1.0240E-Q1 11,548.147 23,096.295 O.ooE+OO 1.18E+03 2.37E+03 7.ססOO 5.473E+03 
Np-237 3.7227E-OS 11,548.147 23,096.295 O.ooE+OO 4.30E-02 8.60E-Q2 11.ססOO 6.228E+02 
Pa-231 2.6727E-09 11,548.147 23,096.295 O.ooE+OO 3.09E-05 6.17E-Q5 
Pt>-21 0 4.3313E-14 11,548.147 23,096.295 O.ooE+OO 5.ooE-10 l.ooE-09 
Pm-147 4.6307E-02 11,548.147 23,096.295 O.ooE+OO 5.35E+02 1.07E+03 
Pu-236 5.5273E-03 11,548.147 23,096.295 O.ooE+OO 6.38E+01 1.28E+02 
Pu-239 1.0313E-Q2 11,548.147 23,096.295 O.ooE+OO 1.19E+02 2.38E+02 
Pu-240 5.4180E-03 11,548.147 23,096.295 O.ooE+OO 6.26E+01 1.25E+02 
Pu-241 3.7573E-Q1 11,548.147 23,096.295 O.ooE+OO 4.34E+03 8.68E+03 
Pu-242 3.0713E-OS 11,548.147 23,096.295 O.ooE+OO 3.55E-Q2 7.09E-Q2 
Ra-226 2.3807E-13 11,548.147 23,096.295 O.ooE+OO 2.75E-09 5.50E-Q9 
Ra-228 1.0607E-14 11,548.147 23,096.295 O.ooE+OO 1.22E-10 2.45E-10 
Ru-1OS 8.4800E-06 11,548.147 23,096.295 O.ooE+OO 9.79E-Q2 1.96E-Q1 
5e-79 1.2533E-DS 11,548.147 23,096.295 O.ooE+OO 1.45E-Q1 2.89E-Q1 
5n-126 1.1393E-DS 11,548.147 23,096.295 O.ooE+OO 1.32E-01 2.63E-01 
5r-90 1.8400E+OO 11,548.147 23,096.295 O.ooE+OO 2.12E+04 4.25E+04 
Te-99 4.3533E-D4 11,548.147 23,096.295 O.ooE+OO 5.03E+OO 1.01E+01 
Th-229 5.8947E-13 11,548.147 23,096.295 O.ooE+OO 6.81E-Q9 1.36E-oB 
Th-230 5.9500E-11 11,548.147 23,096.295 O.ooE+OO 6.87E-Q7 1.37E-06 
Th-232 1.6360E-14 11,548.147 23,096.295 O.ooE+OO 1.89E-10 3.78E-10 
TI-208 7.6000E-09 11,548.147 23,096.295 O.ooE+OO 8.78E-DS 1.76E-D4 
U-232 2.0747E-oB 11,548.147 23,096.295 O.ooE+OO 2.40E-04 4.79E-D4 Thermal Power 
U-233 4.4013E-10 11,548.147 23,096.295 O.ooE+OO 5.08E-06 1.02E-DS Nominal Heat Bounding 
U-234 4.65OOE-07 11,548.147 23,096.295 O.ooE+OO 5.37E-03 1.07E-Q2 Output HeatOutpul 
U-235 -2.5335E-06 11,548.147 0.000 5.25E-Q2 2.33E-Q2 5.25E-Q2 (Watts) (Wattsi 
U-236 1.3000E-DS 11,548.147 23,096.295 O.ooE+OO 1.50E-Q1 3.ooE-Q1 2.76E+02 5.52E+02 
U-238 -1.4207E-oB 11,548.147 0.000 3.27E-Q2 3.25E-Q2 3.27E-02 Total Total 
V-90 1.8400E+OO 11,548.147 23,096.295 O.ooE+OO 2.12E+04 4.25E+04 
Other Radianuelides 2.22E+04 4.44E+04 
In.Template SeIeetlon.Stntmlary, ~p SmQmary, and Ch\leb 
Template selection 5ummary 

FromSFD Used Basis for Parameter Differences: -_: HEAVY WATER HEAVY WATER 

Fuel aaddlng: ALUM ALUM 
BOl HM Constituents: U3S12 U 

SOL Enrichment ('/0: 20 10to20 

Bunnup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 11.548.147 Nominal bumup caIcu1aIed from the heavy metal mass destroyed. 
Bounding: 23.096.295 Bounding btmup assumed to be twU nominal buroop. 

Checks 

Estimated Bumupl 
BumupMulti_ Given Bumup Estimated EOl HMiGiven EOl HM 

Nomlnal:1 2.17 I 1.021 
Bounding: 4.34 ,

Reador shutdown. core removal. storage. shlpplllg or other date conflnnmg that Irradiation ceased for fuel. 

1"otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TelQllIate Infonnati<ln Estimated 

Fuel Name: FRR TUBES (GERMANY) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 683 Estimates 8S of: 2030 18"x10' 

Fuel Unlls & Oeser: 105 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 to 100%, U) I 3.50 I 
Heavy Metal Mass: BOL;,19.69kg ; EOL;,13.39kg 'Template Sumup(MWd): 164.6
 
ROD Storage Site: SRS Template SOL Heavy Metal Ma•• (MT): 0.000377
 

Template Decay Time: 20 years 

n.Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci)
 Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 3.1355E-10 5,802.949 11,605.898 O.ooE+OO
 l.82E-Q6 3.64E-OO
 Avg. MeV 
Am-241 8.0194E-03 5,802.949 11,605.898 O.ooE+OO
 4.65E+01 9.31E+Ol
 0.0150 1.227E+15 
Am-242m 1.3694E-OO 5,802.949 11,605.898 O.ooE+OO
 7.95E-03 1.59E-02
 0.0250 2.529E+14 
Am-243 3.7096E-05 5,802.949 11,605.898 O.ooE+OO
 2.15E-ol 4.31E-ol
 0.0375 2.247E+14 
C-14 2.6464E-08 5,802.949 11,605.898 O.ooE+OO
 1.54E-04 3.07E-04
 0.0575 2.379E+14 
CI-36 4.4441E-31 5,802.949 11,605.898 O.ooE+OO
 2.58E-27 5.16E-27
 0.0850 1.440E+14 
Cm-243 5.7029E-OO 5,802.949 11,605.898 O.ooE+OO
 3.31E-02 6.62E-02
 0.1250 1.020E+14 
Cm-244 4.6555E-03 5,802.949 11,605.898 O.ooE+OO
 2.70E+Ol 5.40E+Ol
 0.2250 1.240E+t4 
Co-50 4.8663E-05 5,802.949 11,605.898 O.ooE+OO
 2.82E-Ol 5.65E-ol
 0.3750 5.364E+13 
CS-l34 1.0636E-02 5,802.949 11,605.898 O.ooE+OO
 6.17E+Ol 1.23E+02
 0.5750 8.880E+14 
Cs-135 4.2564E-Q6 5,802.949 11,605.898 O.ooE+OO
 2.47E-02 4.94E-02
 0.8500 2.325E+13 
Cs-137 2.0358E+OO 5,802.949 11,605.898 O.ooE+OO
 1.18E+04 2.36E+04
 1.2500 1.491E+13 
EU-l54 5.1956E-02 5,802.949 11,605.898 O.ooE+OO
 3.01E+02 6.03E+02
 1.7500 5.745E+l1 
EU-155 1.4295E-02 5,802.949 11,605.898 O.ooE+OO
 8.30E+Ol 1.66E+02
 2.2500 3.674E+07 
Fe-55 1.3560E-03 5,802.949 11,605.898 O.ooE+OO
 7.87E+OO 1.57E+Ol
 2.7500 2.149E+07 
H-3 4.6258E-03 5,802.949 11,605.898 O.ooE+OO
 2.68E+Ol 5.37E+Ol
 3.5000 9.085E+OS 
1-129 6.6403E-07 5,802.949 11,605.898 O.ooE+OO
 3.85E-03 7.71E-03
 5.0000 3.492E+05 
Kr-85 1.0808E-ol 5,802.949 11,605.898 O.ooE+OO
 6.27E+02 1.25E+03
 7.0000 4.008E+04 
Np-237 3.1537E-Q5 5,802.949 11,605.898 O.ooE+OO
 l.83E-Ol 3.66E-ol
 11.0000 4.593E+03 
Pa-231 9.7023E-10 5,802.949 11,605.898 O.ooE+OO
 5.83E-OO 1.13E-05
 
Pb-210 1.1731E-ll 5,802.949 11,605.898 O.ooE+OO
 6.81E-OB 1.36E-07
 
Pm-147 2.4405E-02 5,802.949 11,605.898 O.ooE+OO
 1.42E+02 2.83E+02
 
PU-236 1.5358E-ol 5,802.949 11,605.898 O.ooE+OO
 8.91E+02 1.78E+03
 
Pu-239 6.9502E-04 5,802.949 11,605.898 O.ooE+OO
 4.03E+OO 8.07E+OO
 
PU-240 3.7831E-04 5,802.949 11,605.898 O.ooE+OO
 2.18E+OO 4.37E+OO
 
Pu-241 1.3433E-ol 5,802.949 11,605.898 O.ooE+OO
 7.79E+02 1.56E+03
 
Pu-242 3.0911E-OO 5,802.949 11,605.898 O.ooE+OO
 1.79E-02 3.59E-02
 
Ra-226 5.5079E-11 5,802.949 11,605.898 O.ooE+OO
 3.20E-07 6.39E-07
 
Ra-228 1.3335E-14 5,802.949 11,605.898 O.ooE+OO
 7.74E-ll 1.55E-l0
 
Ru-lOO 7.3390E-OO 5,802.949 11,605.898 O.ooE+OO
 4.26E-02 8.52E-02
 
Se-79 1.2339E-Q5 5,802.949 11,605.898 O.ooE+OO
 7.16E-02 1.43E-ol
 
Sn-l26 1.0194E-05 5,802.949 11,605.898 O.ooE+OO
 5.92E-02 1.18E-ol
 
Sr-90 1.9064E+OO 5,802.949 11,605.898 O.ooE+OO
 1.11E+04 2.21E+04
 
Tc-99 3.8056E-<l4 5,802.949 11,605.898 O.ooE+OO
 221E+OO 4.42E+OO
 
Th-229 4.9198E-12 5,802.949 11,605.898 O.ooE+OO
 2.85E-OB 5.71E-oB
 
Th-230 1.0547E-OB 5,802.949 11,605.898 O.ooE+OO
 6.12E-05 1.22E-Q4
 
Th-232 2.0705E-14 5,802.949 11,605.898 O.ooE+OO
 120E-l0 2.40E-l0
 
TI-2OB 4.8827E-oB 5,802.949 11,605.898 O.ooE+OO
 2.83E-04 5.67E-04
 
U-232 1.3414E-07 5,802.949 11,605.898 O.ooE+OO
 7.78E-Q4 1.56E-03
 Thermal Power 
U-233 3.7679E-09 5,802.949 11,605.898 O.ooE+OO
 2.19E-05 4.37E-05
 Nominal Heat Bounding 
U-234 5.2047E-Q5 5,802.949 11,605.898 O.ooE+OO
 3.02E-ol 6.04E-ol
 Output HeatOulput 
U-235 -2.8661 E-Q6 5,802.949 0.000 3.40E-02 1.74E-02 3.40E-02
 /Wattsl /Watts! 
U-236 1.6701E-05 5,802.949 11,605.898 O.ooE+OO 9.69E-02 l.94E-Ol
 1.68E+02 3.36E+02 
U-236 -9.4194E-09 5,802.949 0.000 1.32E-Q3 1.27E-03 1.32E-03
 Total Total 
Y-90 1.9070E+OO 5,802.949 11,605.898 O.ooE+OO 1.11E+04 2.21E+04
 
Other Rad'lOnuclides 1.13E+04 2.26E+04
 
m.T~te~s...-O',n .... .!Id~ 
Temolate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Modarator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 5.802.949 Nominal bumup calcutated from the heavy metal mass destroyed. 
Boundlng:1 I 11.605.898 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumu!> MulU""'" Given BumuD Estimated EOL HMlGlven EOL HM
Nominal: 0.68 I 1.011 

Bounding: 1.35 ,
Reactor shutdo'Ml. core removal. storage, shipping or other date confmmng that ,rradiation ceased for fuel.
 

~otal bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specifiC bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeJQjllate InfOlml/ltil>n Estimated 

Fuel Name: FRR TUBES (GERMANY) 'Fuel decay start data: 2010 Canister usage: 
SNFID#: 685 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 130 - ASSEMBLY Template: HFBR (Heavy Water, Alum.• 40 to 100%, U) 4.33 
Heavy Me1a1 Mass: BOL=27.63kg ; EOL=18.79kg 2Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOL l-leavy Metal Mass (MT): O.OOO3n 

Template Decay Time' 20 years 
n. Estimates m x" x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' lBumup (MWd)' (Ci) Inventories(Ci) Inventories(Cij Group (bounding) 
Ac-227 3.1355E-10 8,142.551 16,285.101 O.OOE+OO 2.55E-06 5.11E-06 Avg. MeV 
Am-241 8.0194E-Q3 8,142.551 16,285.101 O.OOE+OO 6.53E+01 1.31E+02 0.0150 1.722E+15 
Am-242m 1.3694E-06 8,142.551 16,285.101 O.OOE+OO 1.12E-02 2.23E-Q2 0.0250 3.549E+14 
Am-243 3.7096E-OS 8,142.551 16,285.101 O.OOE+OO 3.02E-Q1 6.04E-Q1 0.0375 3.153E+14 
C-14 2.6464E-OS 8,142.551 16,285.101 O.OOE+OO 2.15E-04 4.31E-04 0.0575 3.338E+14 
CI-36 4.4441E-31 8,142.551 16,285.101 O.OOE+OO 3.62E-27 7.24E-27 0.0850 2.021E+14 
Cm-243 5.7029E-06 8,142.551 16,285.101 O.ooE+OO 4.64E-Q2 9.29E-Q2 0.1250 1.431E+14 
Cm-244 4.6555E-Q3 8,142.551 16,285.101 O.ooE+OO 3.79E+01 7.58E+01 0.2250 1.739E+14 
Co-6O 4.8663E-06 8,142.551 16,285.101 O.OOE+OO 3.96E-01 7.92E-01 0.3750 7.527E+13 
Cs-134 1.0638E-Q2 8,142.551 16,285.101 O.OOE+OO 8.66E+01 1.73E+02 0.5750 1.246E+15 
Cs-135 4.2564E-06 B,142.551 16,2B5.101 O.ooE+OO 3.47E-Q2 6.93E-Q2 0.8500 3.263E+13 
Cs-137 2.0358E+OO 8,142.551 16,285.101 O.OOE+OO 1.66E+04 3.32E+04 1.2500 2.092E+13 
Eu-154 5.1956E-Q2 8,142.551 16,285.101 O.OOE+OO 4.23E+02 8.46E+02 1.7500 8.062E+ll 
Eu-155 1.4295E-Q2 8,142.551 16,285.101 O.OOE+OO 1.16E+02 2.33E+02 2.2500 5.156E+07 
Fe-55 1.3560E-03 8,142.551 16,285.101 O.OOE+OO 1.10E+01 2.21E+01 2.7500 3.016E+07 
H-3 4.6258E-Q3 8,142.551 16,285.101 O.ooE+OO 3.77E+01 7.53E+01 3.5000 1.275E+06 
1-129 6.6403E-Q7 8,142.551 16,285.101 O.OOE+OO 5.41E-03 1.OSE-02 5.ססOO 4.900E+05 
Kr-85 1.0808E-Q1 8,142.551 16,285.101 O.OOE+OO 8.80E+02 1.76E+03 7.ססOO 5.625E+04 
Np-237 3.1537E-06 8,142.551 16,285.101 O.ooE+OO 2.57E-Q1 5.14E-Q1 11.ססOO 6.445E+03 
Pa-231 9.7023E-10 8,142.551 16,285.101 O.ooE+OO 7.90E-06 1.58E-06 
Pb-21 0 1.1731E-11 8,142.551 16,285.101 O.OOE+OO 9.55E-OS 1.91E-Q7 
Pm-147 2.4405E-Q2 8,142.551 16,285.101 O.ooE+OO 1.99E+02 3.97E+02 
Pu-236 1.5358E-Q1 8,142.551 16,285.101 O.ooE+OO 1.25E+03 2.50E+03 
Pu-239 6.9502E-04 8,142.551 16,285.101 O.ooE+OO 5.66E+OO 1.13E+01 
Pu-240 3.7631E-Q4 8,142.551 16,285.101 O.ooE+OO 3.06E+OO 6.13E+OO 
Pu-241 1.3433E-Q1 8,142.551 16,285.101 O.OOE+OO 1.09E+03 2.19E+03 
Pu-242 3.0911E-06 8,142.551 16,285.101 O.ooE+OO 2.52E-Q2 5.03E-Q2 
Ra-226 5.5079E-11 8,142.551 16,285.101 O.ooE+OO 4.48E-07 8.97E-Q7 
Ra-228 1.3335E-14 8,142.551 16,285.101 O.ooE+OO 1.09E-10 2.17E-10 
Ru-106 7.3390E-06 8,142.551 16,285.101 O.ooE+OO 5.98E-02 1.20E-Q1 
5e-79 1.2339E-06 8,142.551 16,285.101 O.OOE+OO 1.00E-01 2.01E-Q1 
5n-126 1.0194E-06 8,142.551 16,285.101 O.ooE+OO 8.30E-Q2 1.66E-Q1 
5r-90 1.9064E+OO 8,142.551 16,285.101 O.ooE+OO 1.55E+04 3.10E+04 
Te-99 3.80S6E-Q4 8,142.551 16,285.101 O.OOE+OO 3.10E+OO 6.20E+OO 
Th-229 4.9198E-12 8,142.551 16,285.101 O.OOE+OO 4.01E-06 8.01E-06 
Th-230 1.0547E-06 8,142.551 16,285.101 O.OOE+OO 8.59E-OS 1.72E-Q4 
Th-232 2.0705E-14 8,142.551 16,285.101 O.OOE+OO 1.69E-10 3.37E-10 
T1-208 4.8827E-06 8,142.551 16,285.101 O.ooE+OO 3.98E-Q4 7.95E-Q4 
U-232 1.3414E-Q7 8,142.551 16,285.101 O.ooE+OO 1.09E-Q3 2.18E·03 Thermal Power 
U·233 3.7679E-Q9 8,142.551 16,285.101 O.ooE+OO 3.07E-06 6.14E-05 Nominal Heat Bounding 
U-234 5.2047E-06 8,142.551 16,285.101 O.ooE+OO 4.24E-Q1 8.48E-Q1 Output Heat Output 
U·235 -2.8661 E-06 8,142.551 0.000 4.78E-Q2 2.44E-Q2 4.78E-Q2 /Wattsl /Wattsi 
U-236 1.6701E-OS 8,142.551 16,285.101 O.ooE+OO 1.36E-Q1 2.72E-Q1 2.35E+02 4.71E+02 
U-238 -9.4194E-Q9 8,142.551 0.000 1.86E-Q3 1.78E-03 1.86E-Q3 Total Total 
V-90 1.9070E+OO 8,142.551 16,285.101 O.ooE+OO 1.55E+04 3.11E+04 
Other Radionuelides 1.59E+04 3.17E+04 
m. TeJlIDIllte Sdectioo SUmmary, 8an'uJ ,~~ 

emplate Selection SummatY 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: HEAVY WATER HEAVY WATER 
Fuel Cladding: ALUM ALUM 

BOL HM Constituents: U-ALX U 
SOL enrichment 0/0: 80 40 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 8,142.551 Nominal bumup caloolated from the heavy metal mass destroyed. 
Bounding: 16.285.101 BoUnding bumlJp assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given Bumup EsUmatad EOL HMlGlven EOL HM 

Nominal: 0.68 I 1.011 
Boundlng:1 1.35
 

1Reactor shutdown, core removal. stomge, shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated v.lith this 'NOrksheet must 1>9 divided by BOl heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet 
I.·Ft!elllndT~.lnf_tIIul Estimated 

Fuel Name: FSVR 1Fuel decay start date: 1989 Canister usage: 
SNFID#: 86 Estimates a9 of:. 2030 18"x15' 

Fuel Units & llescr: 1464 - CARBON COATED PART Template:
 FSV (Graphite, Graphite. 60 to 100%, Th & U) 292.80 
Heavy Metsl Mass: BOl=l5366.58kg ; EOl=14725.94kg 'Template Bumup(MWd):
 1270.275 
ROD Storage Site: FSV Template BOl Heavy Metsl Mass (MT):
 0.012702752 

Template Decay Time"
 35 years 

n. Estimates m xn x. b Yn Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.8818E-OS 605,875.765 1,211,751.530 O.ooE+OO 2.35E+OO 4.70E+OO Avg.MeV 
Am-241 3.1387E-03 605,875.765 1,211,751.530 O.ooE+OO 1.90E+03 3.80E+03 0.0150 8.503E+16 
Am-242m 2.3971E-OS 605,875.765 1,211,751.530 O.ooE+OO 1.45E+OO 2.90E+OO 0.0250 1.742E+16 
Am-243 4.6069E-05 605,875.765 1,211,751.530 O.ooE+OO 2.79E+Ol 5.58E+Ol 0.0375 1.518E+16 
C-14 2.3121E-05 605,875.765 1,211,751.530 O.ooE+OO 1.40E+Ol 2.80E+Ol 0.0575 1.633E+16 
CI-36 1.0667E-OS 605,875.765 1,211,751.530 O.ooE+OO 6.46E-ol 129E+OO 0.0850 9.859E+15 
Cm-243 2.5357E-05 605,875.765 1,211,751.530 O.ooE+OO 1.54E+Ol 3.07E+Ol 0.1250 6.651E+15 
Cm-244 6.4458E-03 605,875.765 1,211,751.530 O.ooE+OO 3.91E+03 7.81E+03 0.2250 8.553E+15 
Co-6O 4.5014E-04 605,875.765 1,211,751.530 O.ooE+OO 2.73E+02 5.45E+02 0.3750 3.898E+15 
CS-l34 3.8088E-05 605,875.765 1,211,751.530 O.ooE+OO 2.31E+Ol 4.62E+Ol 0.5750 6.002E+16 
Cs-l35 2.4711E-05 605,875.765 1,211,751.530 O.ooE+OO 1.50E+Ol 2.99E+Ol 0.8500 9.483E+14 
Cs-137 1.3273E+OO 605,875.765 1,211,751.530 O.ooE+OO 8.04E+05 1.61E+06 1.2500 6.114E+14 
EU-l54 1.5705E-02 605,875.765 1,211,751.530 O.ooE+OO 9.52E+03 l.90E+04 1.7500 2.904E+13 
Eu-155 1.0415E-03 605,875.765 1,211,751.530 O.ooE+OO 6.31E+02 1.26E+03 2.2500 2. 140E+09 
Fe-55 4.4707E-08 605,875.765 1,211,751.530 O.ooE+OO 2.71E-02 5.42E-02 2.7500 2.533E+13 
H-3 3.9094E-03 605,875.765 1,211,751.530 O.ooE+OO 2.37E+03 4.74E+03 3.5000 1.210E+08 
1-129 l.oo92E-OS 605,875.765 1,211,751.530 O.ooE+OO 6.11E-Ol 1.22E+OO 5.ססOO 5.159E+07 
Kr-SS 3.9519E-02 605,875.765 1,211,751.530 O.ooE+OO 2.39E+04 4.79E+04 7.ססOO 5.929E+06 
Np-237 1.2541E-06 605,875.765 1,211,751.530 O.ooE+OO 7.6OE+OO 1.52E+Ol 11.ססOO 6.798E+05 
Pa-231 4.7376E-06 605,875.765 1,211,751.530 O.ooE+OO 2.87E+OO 5.74E+OO 
Pb-21 0 1.4194E-09 605,875.765 1,211,751.530 O.ooE+OO 8.6OE-04 1.72E-03 
Pm-147 1.5146E-04 605,875.765 1,211,751.530 O.ooE+OO 9.18E+Ol 1.84E+02 
Pu-238 1.6248E-Ol 605,875.765 1,211,751.530 O.ooE+OO 9.84E+04 1.97E+05 
Pu-239 l.3580E-04 605,875.765 1,211,751.530 O.ooE+OO 8.23E+Ol 1.65E+02 
PU-240 2.7136E-04 605,875.765 1,211,751.530 O.ooE+OO 1.84E+02 3.29E+02 
Pu-241 1.9342E-02 605,875.765 1,211,751.530 O.ooE+OO 1.17E+04 2.34E+04 
Pu-242 3.8886E-06 605,875.765 1,211,751.530 O.ooE+OO 2.35E+OO 4.71E+OO 
Ra-226 2.7923E-09 605,875.765 1,211,751.530 O.ooE+OO 1.69E-03 3.38E-03 
Ra-228 9.1791E-07 605,875.765 1,211,751.530 O.ooE+OO 5.56E-ol 1.11E+OO 
Ru-1OS 3.5205E-ll 605,875.765 1,211,751.530 O.ooE+OO 2.13E-05 4.27E-05 
Se-79 2.1082E-05 605,875.765 1,211,751.530 O.ooE+OO 1.28E+Ol 2.55E+Ol 
Sn-126 2.2192E-05 605,875.765 1,211,751.530 O.ooE+OO 1.34E+Ol 2.69E+Ol 
Sr-90 1.2667E+OO 605,875.765 1,211,751.530 O.ooE+OO 7.67E+05 1.53E+06 
Te-99 3.3331E-04 605,875.765 1,211,751.530 O.ooE+OO 2.02E+02 4.04E+02 
Th·229 1.OS12E-05 605,875.765 1,211,751.530 O.ooE+OO 6.43E+OO 1.29E+Ol 
Th-23O 1.8878E-07 605,875.765 1,211,751.530 O.ooE+OO 1.14E-ol 2.29E-ol 
Th-232 -6.9673E-Q8 605,875.765 0.000 1.52E+OO l.48E+OO 1.52E+OO 
TI-208 5.953OE-04 605,875.765 1,211,751.530 O.ooE+OO 3.61E+02 7.21E+02 
U-232 1.6115E-oJ 605,875.765 1,211,751.530 O.ooE+OO 9.76E+02 1.95E+03 Thermal Power 
U-233 2.0602E-03 605,875.765 1,211,751.530 O.ooE+OO 1.25E+03 2.50E+03 Nominal Heat Bounding 
U-234 2.8939E-04 605,875.765 1,211,751.530 O.ooE+OO 1.75E+02 3.51E+02 OUlput HeatOulput 
U-235 -1.7343E-OS 605,875.765 0.000 3.04E+OO 1.99E+OO 3.04E+OO /Watts\ /Watts\ 
U-236 8.6281E-06 605,875.765 1,211,751.530 O.ooE+OO 5.23E+OO 1.05E+Ol 1.29E+04 2.58E+04 
U-238 -5.6065E-09 605,875.765 0.000 3.02E-02 2.68E-02 3.02E-02 Total Total 
V-90 1.2667E+OO 605,875.765 1,211,751.530 O.ooE+OO 7.67E+05 l.53E+06 
Other Radionuelldes 7.72E+05 1.54E+06 
lU. TellIIlI:lte Sdedion ~l,'Y; 8ImuI llndClIedIB 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Modonllor: GRAPHITE GRAPHITE 

Fuel Cladding: TRISO IN GRAPHI GRAPHITE 
BOl HM Constituents: ThC2-UC2 Th and U 

BOl Enrichment 0/.: 93.15000362 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate:  From SFD Estimated 
Nomlnal:1 I 605.875.765 Nominal bumup calculated from the heavy metal mass destroyed. 

Boundlng:1 722.229.4101 1,211.751.530 Bounding bumup assumed to be twice nominal bumup. 

Checks  Estimated Bumupl 
Bumup MultiPlier Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.39 I 1.001 
Bounding: 0.79 1.68 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated Ytlith this worksheet must be divided by BOL heavy metal mass 10 get specific. bumup values (MWd'MT).  
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templak iJlf01tlil8tkm EsUmated 

Fuel Name: FSVR 'r-uel decay start date: 1980 Canister usage: 
SNFID~: 85 Estimates 89 of: 2030 18"x15' 

Fuel Units & Oeser: 744 - CARBON COATED PART Template: FSV (Graphite, Graphite, 60 to 100%, Th & U) 148.80 
Heavy Metal Mas.: BOl=8780.02l<g ; EOl=8626.16kg 'Ternplme Bumup(MWd): 1270.275 
ROD Storage Sit<>: INEEL Templale BOl Heavy Metal Mass (MT): 0.012702752 

Template Decay Time' 50 years 
ll.Estimaks m x" x. b y" Y. Gamma Sources 

Photon Total 
CiJMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding)
AC-227 4.2062E-06 145,508.600 412,660.865 O.OOE+OO 6.12E-Ol 1.74E+OO Avg.MeV
Am-241 3.2229E-03 145,508.600 412,660.865 O.OOE+OO 4.69E+02 1.33E+03 0.0150 2.031E+16 
Am-242m 2.2381E-06 145,508.600 412,660.865---------o.ooE+OO 3.26E-Ol 9.24E-Ql 0.0250 4.147E+15
Am-243 4.6006E-OS 145,508.600 412,660.865 O.OOE+OO 6.69E+OO 1.90E+Ol 0.0375 3.600E+15
C-14 2.3082E-OS 145,508.600 412,660.865 O.OOE+OO 3.36E+OO 9.52E+OO 0.0575 3.888E+15
CI-36 1.0667E-06 145,508.600 412,660.865 O.OOE+OO 1.55E-Ol 4.40E-Ol 0.0850 2.346E+15
Cm-243 1.7602E-05 145,508.600 412,660.865 O.OOE+OO 2.56E+OO 7.26E+OO 0.1250 1.544E+15
Cm-244 3.6307E-03 145,508.600 412,660.86~60E+OO 5.28E+02 1.50E+03 0.2250 2.032E+15
Co.£O 6.2565E-Q5 145.508.600 412,660.865 O.OOE+OO 9.11E+OO 2.56E+Ol 0.3750 8.799E+14 
CS-l34 2.4565E-Q7 145.508.600 412,660.865 O.OOE+OO 3.58E-Q2 1.01E-Ol 0.5750 1.444E+16 
Cs-135 2.4711E-OS 145,508.600 412,660.865 O.OOE+OO 3.60E+OO 1.02E+Ol 0.8500 1.805E+14
Cs-137 9.3838E-Ql 145,508.600 412,660.865 O.OOE+OO 1.37E+05 3.87E+05 1.2500 8.716E+13
EU-l54 4.6887E-Q3 145,508.600 412,660.865 O.OOE+OO 6.82E+02 1.93E+03 1.7500 5.542E+12
Eu-155 1.2793E-Q4 145,508.600 412,660.865 O.OOE+OO 1.86E+Ol 5.28E+Ol 2.2500 4.611E+08
Fe-55 8.1951E-l0 145,508.600 412,660.865 O.OOE+OO 1.19E-Q4 3.38E-Q4 2.7500 7.465E+12
H-3 1.6839E-03 145,508.600 412,660.865 O.OOE+OO 2.45E+02 6.95E+02 3.5000 2.463E+07
1-129 1.0092E-06 145,508.600 412,660.865 O.OOE+OO 1.47E-Ol 4.16E-Ol 5.ססOO 1.048E+07
Kr-65 1.4981E-Q2 145,508.600 412,660.865 O.OOE+OO 2.18E+03 6.18E+03 7.ססOO 1.203E+06 
Np-237 1.2556E-Q5 145,508.600 412,660.865 O.OOE+OO 1.83E+OO 5.18E+OO 11.ססOO 1.37BE+05
Pa-231 4.7360E-06 145,508.600 412,660.865 O.OOE+OO 6.89E-Ol 1.95E+OO
Pl>-21 0 2.1901E-Q9 145,508.600 412,660.865 O.OOE+OO 3.19E-Q4 9.04E-Q4
Pm-147 2.8781E-06 145,508.600 412,660.865 O.OOE+OO 4.19E-Ql 1.19E+OO
PU-238 1.4430E-Ql 145,508.600 412,660.865 O.OOE+OO 2.10E+04 5.95E+04
PU-239 1.3572E-Q4 145,508.600 412,660.865 O.OOE+OO 1.97E+Ol 5.60E+Ol
Pu-240 2.7537E-Q4 145,508.600 412,660.865 O.OOE+OO 4.01E+Ol 1.14E+02
PU-241 9.3995E-Q3 145,508.600 412,660.865 O.OOE+OO 1.37E+03 3.88E+03
PU-242 3.8866E-Q6 145,508.600 412,660.865 O.OOE+OO 5.66E-Ql 1.60E+OO
Ra-226 4.1243E-Q9 145,508.600 412,660.865 O.OOE+OO 6.00E-04 1.70E-03
Ra-228 9.1949E-Q7 145,508.600 412,660.865 O.OOE+OO 1.34E-Ql 3.79E-Ql
RU-l06 1.1667E-15 145,508.600 412,660.865 O.OOE+OO 1.70E-l0 4.81E-l0
5e-79 2.1074E-OS 145,508.600 412,660.865 O.OOE+OO 3.07E+OO 8.70E+OO
5n-126 22192E-Q5 145,508.600 412,660.865 O.OOE+OO 3.23E+OO 9.16E+OO
5r-90 8.8642E-Ql 145,508.600 412,660.865 O.OOE+OO 1.29E+05 3.66E+05
Tc-99 3.3323E-Q4 145,508.600 412,660.865 O.OOE+OO 4.85E+Ol 1.38E+02
Th-229 1.3517E-OS 145,508.600 412,660.865 O.OOE+OO 1.97E+OO 5.56E+OO
Th-230 22822E-Q7 145,508.600 412,660.865 O.OOE+OO 3.32E-Q2 9.42E-Q2
Th-232 -6.9673E-Q8 145,508.600 0.000 8.66E-Ol 8.58E-Ql 8.66E-Ql
Tl-208 5.1524E-Q4 145,508.600 412,660.865 O.OOE+OO 7.5OE+Ol 2.13E+02
U-232 1.395OE-Q3 145,508.600 412,660.865 O.OOE+OO 2.03E+02 5.76E+02 Thermal Power
U-233 2.0602E-Q3 145,508.600 412,660.865 O.OOE+OO 3.00E+02 8.50E+02 Nominal Heat Bounding 
U-234 2.9513E-Q4 145,508.600 412,660.865 O.OOE+OO 4.29E+Ol 1.22E+02 Output Heat Output
U-235 -1.7343E-06 145,508.600 0.000 1.74E+OO 1.48E+OO 1.74E+OO /Wattsl /Wattsl 
U-236 8.6281E-06 145,508.600 412,660.865 O.OOE+OO 1.26E+OO 3.56E+OO 2.33E+03 6.59E+03 
U-238 -5.6065E-Q9 145,508.600 0.000 1.73E-Q2 1.65E-02 1.73E-Q2 Total Total
V-90 8.8642E-Ql 145,508.600 412,660.865 O.OOE+OO 1.29E+05 3.66E+05
Other Radianuelides 1.31E+05 3.73E+05
Ill. TeIllIlIak seted.ioD s..-n-, BUl'I!'! ,and (:lle¢IoI 
Tempiall' Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE GRAPHITE 

Fuel Cladding: TRISO IN GRAPHI GRAPHITE 
BOl HM Constlluar.ts: ThC2-UC2 ThandU 

BOL Enrichment %: 93.13638737 6010 tOO 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
From SFD 1 Estimated
 

Nomlnal:1 I 145,508.600 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 412,660.8651 291,017.199 Bounding bumup taken directly from SFD (converted to MWd).
 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 0.17
 I 1.001 
Boundlng:1 0.47 0.71 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2TDial bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
,1.FuelllJId TefIlPIate lIlfonJl/llion Estimated 

Fuel Name: GA IfTGR FUEL 'Fuel decay.tort date: 1996 Canister usage: 
SNFID#: 89 Estimates as of: 2030 HIC 

Fuel Units & De9cT: 2 - CANISTER OF SCRAP Template: FSV (Graphite, Graphite, 60 to 100%, Th & U) 1.DO 
Heavy Metal M....: BOl=2.16k9 ; EOl=2.08kg 'Template Bumup(MWd): 1270.275 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma.. (MT): 0.012702752
 

Template Decay Time· 25 years
 
"ll.Estimlltes m x" x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.3583E-06 76.225 152.451 O.DOE+OO 2.56E-04 5.12E-04 Avg.MeV 
Am-241 2.BB05E-03 76.225 152.451 O.DOE+OO 2.20E-01 4.39E-01 0.0150 1.357E+13 
Am-242m 2.50B9E-06 76.225 152.451 O.DOE+OO 1.91E-Q4 3.B2E-04 0.0250 2.787E+12 
Am-243 4.6116E-05 76.225 152.451 O.DOE+OO 3.52E-03 7.03E-03 0.0375 2.446E+12 
C-14 2.3152E-OS 76.225 152.451 O.DOE+OO 1.76E-03 3.53E-03 0.0575 2.613E+12 
CI-36 1.0667E-06 76.225 152.451 O.DOE+OO B.13E-OS 1.63E-Q4 0.0850 1.580E+12 
Cm-243 3.2339E-05 76.225 152.451 O.DOE+OO 2.47E-Q3 4.93E-03 0.1250 1.100E+12 
Cm-244 9.4546E-03 76.225 152.451 O.DOE+OO 7.21E-01 1.44E+OO 0.2250 1.372E+12 
Co-6O 1.6776E-Q3 76.225 152.451 O.DOE+OO 12BE-01 2.56E-01 0.3750 5.920E+l1 
Cs-134 1.0974E-03 76.225 152.451 O.DOE+OO 8.36E-02 1.67E-01 0.5750 9.534E+12 
Cs-135 2.4711E-05 76.225 152.451 O.DOE+OO 1.88E-03 3.77E-03 0.8500 1.973E+11 
Cs-137 1.6729E+OO 76.225 152.451 O.DOE+OO 1.28E+02 2.55E+02 1.2500 1.558E+11 
Eu-154 3.5188E-02 76.225 152.451 O.DOE+OO 2.68E+OO 5.36E+OO 1.7500 5.941E+09 
Eu-155 4.2148E-03 76.225 152.451 O.DOE+OO 3.21E-01 6.43E-01 2.2500 4. 127E+05 
Fe-55 6.4301E-07 76225 152.451 O.DOE+OO 4.90E-05 9.80E-05 2.7500 3.510E+09 
H-3 6.8528E-03 76.225 152.451 O.DOE+OO 5.22E-01 1.04E+OO 3.5000 2. 175E+04 
1-129 1.D092E-06 76225 152.451 O.DOE+OO 7.69E-05 1.54E-Q4 5.ססOO 9.278E+03 
Kr-85 7.5440E-02 76.225 152.451 O.DOE+OO 5.75E+OO 1.15E+01 7.ססOO 1.067E+03 
Np-237 1.2525E-OS 76225 152.451 O.DOE+OO 9.55E-Q4 1.91E-Q3 11.ססOO 1.224E+02 
Pa-231 4.7383E-06 76.225 152.451 O.DOE+OO 3.61E-04 7.22E-Q4 
Pb-210 9.1476E-10 76.225 152.451 O.DOE+OO 6.97E-08 1.39E-07 
Pm-147 2.1271E-Q3 76.225 152.451 O.DOE+OO 1.62E-01 3.24E-01 
Pu-238 1.7587E-01 76.225 152.451 O.DOE+OO 1.34E+01 2.68E+01 
Pu-239 1.3580E-Q4 76.225 152.451 O.DOE+OO 1.04E-02 2.07E-02 
Pu-240 2.6404E-04 76.225 152.451 O.DOE+OO 2.01E-02 4.03E-02 
Pu-241 3.1300E-02 76.225 152.451 O.DOE+OO 2.39E+OO 4.77E+OO 
Pu-242 3.8866E-08 76.225 152.451 O.DOE+OO 2.96E-Q4 5.93E-Q4 
Ra-226 1.7OS9E-09 76.225 152.451 O.DOE+OO 1.30E-07 2.60E-07 
Ra-228 9.1083E-07 76.225 152.451 O.DOE+OO 6.94E-05 1.39E-Q4 
Ru-106 3.4126E-Q8 76.225 152.451 O.DOE+OO 2.60E-06 520E-Q6 
5e-79 2.1082E-05 76.225 152.451 O.DOE+OO 1.61E-03 3.21E-03 
5n-126 2.2200E-OS 76.225 152.451 O.DOE+OO 1.69E-03 3.38E-Q3 
5r-90 1.6067E+OO 76.225 152.451 O.DOE+OO 1.22E+02 2.45E+02 
Tc-99 3.3331 E-04 76.225 152.451 O.DOE+OO 2.54E-02 5.08E-02 
Th-229 7.7062E-Q6 76.225 152.451 O.DOE+OO 5.87E-Q4 1.17E-03 
Th-230 1.5020E-07 76.225 152.451 O.DOE+OO 1.14E-OS 2.29E-OS 
Th-232 -6.9673E-08 76.225 0.000 2.14E-Q4 2.09E-Q4 2.14E-Q4 
TI-208 6.5584E-Q4 76.225 152.451 O.DOE+OO 5.DOE-02 1.DOE-01 
U-232 1.7744E-03 76.225 152.451 O.DOE+OO 1.35E-01 2.71E-01 Thermal Power 
U-233 2.0602E-Q3 76.225 152.451 O.DOE+OO 1.57E-01 3.14E-01 Nominal Heat Bounding 
U-234 2.8285E-Q4 76.225 152.451 O.DOE+OO 2.16E-02 4.31E-02 OUlput HestOutput 
U-235 -1 .7343E-Q6 76.225 0.000 4.28E-Q4 2.95E-04 4.28E-Q4 /Wattsl /Wattsl 
U-236 8.6281E-06 76.225 152.451 O.DOE+OO 6.58E-Q4 1.32E-Q3 1.99E+OO 3.98E+OO 
U-238 -5.6065E-09 76.225 0.000 4.25E-Q6 3.83E-Q6 4.25E-Q6 Total Total 
Y-90 1.6067E+OO 76.225 152.451 O.DOE+OO 1.22E+02 2.45E+02 
Other Radionuelides 1.22E+02 2.44E+02 

W. T-te~~!'Y,B_ llndC'" 
Tem late selection Summary 

FromSFD Used Basis for Parameter Differences: R__ator: 
GRAPHITE GRAPHITE 

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE 
BOL HM Con_Is: ThCO-UCO Thand U 

BOL Enrichment 'Yo: 92.18943312 60 to 100 

BumupSumma~(MWdr Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 76.225 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 152.451 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup E.timated EOl HMlGlven EOl HM 
Nominal: 0.35 I 1.001 

Bounding: 0.71 , 
Reactor shutdown. core removal, storage. shipping or other date confunllng that IITadiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I, Fuel and TempWe lof~\iOD Estimated
 

Fuel Name: GA RERTR 'Fuel decay start date: 2035 Canister usage:
 
SNFID#: 90 Estimates as of: 2030 HIC
 

Fuel Uni'" & oeser: 1 - CANISTER OF SCRAP Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.50
 
Heavy Metal Ma••: BO~3.85kg ; EOl.=3.07kg 'Templ'le Bumup(MWd): 6.65 
ROD Siorago Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m x. x. b Y. Y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 744.212 1.488.424 O.OOE+OO 6.34E-07 1.27E-Q6 Avg. MeV 
Am-241 1.8331E-03 744.212 1,488.424 O.ooE+OO 1.36E+OO 2.73E+OO 0.0150 2.406E+14 
Am-242m 1.4129E-Q6 744.212 1,488.424 O.ooE+OO 1.05E-03 2.10E-03 0.0250 5.293E+13 
Am-243 1.4774E-07 744.212 1,488.424 O.ooE+OO 1.10E-04 2.20E-04 0.0375 4.508E+13 
C-14 1.2871E-04 744.212 1,488.424 O.ooE+OO 9.58E-02 1.92E-{)1 0.0575 4.627E+13 
CI-36 2.8120E-06 744.212 1.488.424 --O.ooE+OO 2.09E-03 4.19E-{)3 0.0850 2.866E+13 
Cm-243 1.7940E-{)7 744.212 1,488.424 O.ooE+OO l.34E-04 2.67E-04 0.1250 2082E+13 
Cm-244 1.6962E-Q6 744.212 1,488.424 0.001"+00 1.26E-03 2.52E-03 0.2250 2.432E+13 
Co-60 1.2839E+OO 744.212 1,488.424 O.ooE+OO 9.56E+02 1.91E+03 0.3750 1.234E+13 
Cs-l34 9.0541E-02 744.212 1,488.424 O.ooE+OO 6.74E+Ol 1.35E+02 0.5750 1.641E+14 
Cs-l35 3.2195E-05 744.212 1,488.424----O:OOE+OO 2.40E-02 4.79E-{)2 0.8500 7.040E+12 
Cs-137 2.7564E+OO 744.212 1,488.424 O.ooE+OO 2.05E+03 4.10E+03 1.2500 1.430E+14 
Eu-154 1.5368E-{)2 744.212 1,488.424 O.ooE+OO 1.14E+Ol 2.29E+Ol 1.7500 9.533E+l0 
Eu-155 2.9293E-02 744.212 1,488.424 O.ooE+OO 2.18E+Ol 4.36E+Ol 2.2500 1.536E+11 
Fe-55 7.7158E-{)1 744.212 1,488.424 O.ooE+OO 5.74E+02 1.15E+03 2.7500 1.219E+09 
H-3 1.IIIIE-{)2 744.212 1,488.424 O.OOE+OO 8.27E+OO 1.65E+Ol 3.5000 1.419E+08 
1-129 7.3684E-{)7 744.212 1,488.424 O.ooE+OO 5.48E-04 1.10E-03 5.ססOO 7.823E+02 
Kr-85 2.5283E-{)1 744.212 1,488.424 O.ooE+OO 1.88E+02 3.76E+02 7.ססOO 8.854E+01 
Np-237 1.2427E-Q6 744.212 1,488.424 O.ooE+OO 9.25E-04 1.85E-03 11.ססOO 1.009E+01 
Pa-231 3.8511 E-{)9 744.212 1,488.424 O.ooE+OO 2.87E-Q6 5.73E-{)6 
Pb-21 0 7.3880E-15 744.212 1,488.424 O.ooE+OO 5.50E-12 1.10E-l1 
Pm-147 2.1023E+OO 744.212 1,488.424 O.ooE+OO 1.56E+03 3.13E+03 
Pu-238 1.0383E-{)3 744.212 1,488.424 O.ooE+OO 7.73E-{)1 1.55E+OO 
Pu-239 5.5293E-{)3 744.212 1,488.424 O.ooE+OO 4.11E+OO 8.23E+OO 
Pu-240 2.1278E-03 744.212 1,488.424 O.ooE+OO 1.58E+OO 3.17E+OO 
Pu-241 1.0195E-{)1 744.212 1,488.424 O.ooE+OO 7.59E+Ol 1.52E+02 
Pu-242 2.3128E-{)7 744.212 1,488.424 O.OOE+OO 1.72E-04 3.44E-04 
Ra-226 52782E-14 744.212 1,488.424 O.ooE+OO 3.93E-ll 7.86E-ll 
Ra-228 1.9338E-l0 744212 1,488.424 O.OOE+OO 1.44E-{)7 2.88E-{)7 
Ru-l06 9.1684E-{)2 744.212 1,488.424 O.OOE+OO 6.82E+Ol 1.36E+02 
5e-79 1.3018E-05 744.212 1,488.424 O.ooE+OO 9.69E-03 1.94E-{)2 
50.126 1.2167E-{)5 744.212 1,488.424 O.OOE+OO 9.05E-{)3 1.81E-{)2 
5r-90 2.6045E+OO 744.212 1,488.424 O.ooE+OO 1.94E+03 3.88E+03 
Tc-gg 4.4241E-04 744212 1,488.424 O.ooE+OO 329E-{)1 6.58E-{)1 
Th-229 1.3713E-l0 744.212 1,488.424 O.ooE+OO 1.02E-07 2.04E-{)7 
Th-230 1.8090E-11 744.212 1,488.424 O.ooE+OO 1.35E-Q6 2.69E-Q6 
Th-232 2.5278E-l0 744.212 1,488.424 O.ooE+OO 1.88E-{)7 3.76E-{)7 
TI-208 1.6947E-Q6 744.212 1.488.424 O.ooE+OO 1.26E-{)5 2.52E-{)5 
U-232 4.8737E-Q6 744.212 1,488.424 O.OOE+OO 3.63E-{)5 7.25E-{)5 Thermal Power 
U-233 12203E-{)7 744.212 1,488.424 O.OOE+OO 9.08E-Q5 1.82E-04 Nominal Heat Bounding 
U-234 1.5925E-07 744.212 1,488.424 O.ooE+OO 1.19E-04 2.37E-04 Output Heat Output 
U-235 -2.6194E-Q6 744.212 0.000 l.65E-03 O.ooE+OO 1.65E-03 /Watts\ /Watts\ 
U-236 1_2693E-{)5 744.212 1,488.424 O.ooE+OO 9.45E-03 1.89E-{)2 4.33E+01 8.66E+01 
U-238 -3.8331 E-Q6 744212 0.000 I.04E-{)3 1.01 E-03 1.00E-03 Total Total 
V-90 2.6060E+OO 744.212 1,488.424 O.OOE+OO 1.94E+03 3.88E+03 
Other Radionuclides 2.68E+03 5.37E+03 
m.Temolate Sdedi<m. S..mlluu'V.·1lunnJ a"~ 
Template Selection SUmmary 

From SFD lJMd Basis for Parameter Differences: 
_Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the following reasons: 

Fuel Cladding: INCOLOY (800H) SST This fool matches on all parameters except dadding (SST is conservative). 
BOL HM Constltuen"': U-ZrHX U 

BOL Enrichment 0/.: 19.78706778 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

NomI.a':1 I 744.212 Nominal bumup ca'1:ulaled from the heavy metal mass destroyed. 
Bounding: 1,488.424 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiDiIer Given BumuD Estimated EOL HMiGiven EOL HM
 
Nominal: 5.67
 I 1.051 

Boundl~g: 11.33 ,
Reador shutdown, cora removal, storage, shiPPing or other date confllTmng that lnadiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get spectfic bumup values (MWdIMT).
 

DOElSNFIREP-{)78 December 2003 
Revision 1 Page 0-204 
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Fuel Radionuclide Inventory Worksheet 
I•.he!. and TeIQJlIaW Infot'lllatioll Estimated 

Fuel Name: GCRE (lB SERIES) 'Fuel decay start date: 1960 Canister usage: 
SNFID#: 745 Estimates as of: 2030 18"x10' 

Fuel Unlls & Dascr: 69 - 19 ROD ASSEMBLY Template: Pathfinder (Light Water, SST, 60 to 100%. U) 2.68 
_vy Metal Mass: BO'-'60.54kg ; EO'-'59.86kg 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOL _vy Metal Mass (MT): 0.00012882
 

Template Decay Time" 65 years
 

n.Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5940E-D8 638.771 1,277.541 O.ooE+OD 2.93E-Q5 5.87E-Q5 Avg. MeV 
Am-241 1.1471E-Q4 638.771 1,277.541 O.ooE+OD 7.33E-02 1.47E-01 0.0150 4.663E+13 
Am-242m 7.4210E-09 638.771 1,277.541 O.ooE+OD 4.74E-06 9.48E-06 0.0250 9.689E+12 
Am-243 9.8238E-10 638.771 1,277.541 O.ooE+OD 6.28E-07 1.26E-Q6 0.0375 8.420E+12 
C-14 2.2928E-04 638.771 1,277.541 O.ooE+OD 1.48E-01 2.93E-01 0.0575 9.035E+12 
CI-38 1.226DE-06 638.771 1,277.541 O.ooE+OD 7.83E-04 1.57E-03 0.0850 5.457E+12 
Cm-243 1.2oooE-10 638.771 1,277.541 O.ooE+OD 7.67E-D8 1.53E-Q7 0.1250 3.539E+12 
Cm-244 7.3577E-10 638.771 1,277.541 O.ooE+OD 4.70E-Q7 9.4DE-07 0.2250 4.705E+12 
Co-GO 1.3732E-03 638.771 1,277.541 O.ooE+OD 8.77E-01 1.75E+OD 0.3750 2.051E+12 
Cs-134 1.2709E-10 638.771 1,277.541 O.ooE+OD 8.12E-D8 1.62E-Q7 0.5750 3.451E+13 
Cs-135 3.0316E-05 638.771 1,277.541 O.ooE+OD 1.94E-Q2 3.87E-Q2 0.8500 3.351E+l1 
CS-137 7.2579E-01 638.771 1,277.541 O.ooE+OD 4.64E+02 9.27E+02 1.2500 2.426E+ll 
Eu-154 5.9750E-Q5 638.771 1,277.541 O.ooE+OD 3.82E-02 7.83E-02 1.7500 8.623E+09 
EU-155 1.0577E-05 638.771 1,277.541 O.ooE+OD 6.76E-03 1.35E-Q2 2.2500 1.631E+06 
Fe-55 4.1631E-07 638.771 1,277.541 O.ooE+OD 2.66E-Q4 5.32E-04 2.7500 7.301E+05 
H-3 4.6722E-Q4 638.771 1,277.541 O.ooE+OD 2.98E-01 5.97E-01 3.5000 8.581E+Ol 
1-129 7.3195E-Q7 638.771 1,277.541 O.ooE+OD 4.68E-04 9.35E-Q4 5.ססOO 3.554E+Ol 
Kr-85 5.9418E-Q3 638.771 1,277.541 O.ooE+OD 3.80E+OD 7.59E+OD 7.ססOO 3.940E+00 
Np-237 1.1499E-Q6 638.771 1,277.541 O.ooE+OD 7.35E-04 1.47E-03 11.ססOO 4.432E-01 
Pa-231 7.D899E-Q8 638.771 1,277.541 O.ooE+OD 4.53E-05 9.06E-05 
Pb-21 0 2.2383E-12 638.771 1,277.541 O.ooE+OD 1.43E-09 2.86E-Q9 
Pm-147 4.2296E-07 638.771 1,277.541 O.ooE+OD 2.70E-Q4 5.4DE-Q4 
Pu-238 2.3295E-04 638.771 1,277.541 O.ooE+OD 1.49E-01 2.98E-Q1 
Pu-239 6.6722E-Q4 638.771 1,277.541 O.ooE+OD 4.26E-01 8.52E-01 
Pu-24D 8.6556E-Q5 638.771 1,277.541 O.ooE+OD 5.53E-Q2 1.11E-Q1 
Pu-241 1.6B89E-Q4 638.771 1,277.541 O.ooE+OD 1.D8E-Q1 2.16E-Q1 
Pu-242 1.9717E-09 638.771 1,277.541 O.ooE+OD 1.26E-06 2.52E-06 
Ra-226 4.574DE-12 638.771 1,277.541 O.ooE+OD 2.92E-09 5.84E-Q9 
Ra-228 8.3511E-12 638.771 1,277.541 O.ooE+OD 5.33E-Q9 1.07E-Q8 
Ru-106 2.0516E-19 638.771 1,277.541 O.ooE+OD 1.31E-16 2.62E-16 
88079 1.3220E-Q5 638.771 1,277.541 O.OOE+OD 8.44E-03 1.69E-Q2 
8n-126 1.1489E-Q5 638.771 1,277.541 O.OOE+OD 7.34E-03 1.47E-02 
8r-90 6.6872E-Q1 638.771 1,277.541 O.OOE+OO 4.27E+02 8.54E+02 
Tc-99 4.6839E-Q4 638.771 1,277.541 O.OOE+OD 2.98E-01 5.96E-01 
Th-229 2.3727E-11 638.771 1,277.541 O.ooE+OO 1.52E-Q8 3.03E-Q8 
Th-230 2.7354E-10 638.771 1,277.541 O.ooE+OD 1.75E-07 3.49E-07 
Th-232 8.3594E-12 638.771 1,277.541 O.OOE+OD 5.34E-09 1.07E-D8 
TI-2D8 1.6228E-Q8 638.771 1,277.541 O.OOE+OD l.04E-05 2.07E-05 
U-232 4.396DE-Q8 638.771 1,277.541 O.OOE+OD 2.81E-Q5 5.62E-Q5 Thermal Power 
U-233 3.3344E-09 638.771 1,277.541 O.OOE+OD 2.13E-Q6 4.26E-Q6 Nominal Heat Bounding 
U-234 4.0749E-07 638.771 1,277.541 O.OOE+OO 2.6DE-Q4 5.21E-04 Output Heat Output 
U-235 -2.7761 E-06 638.771 0.000 121E-01 1.19E-01 1.21E-01 /Watts) /Walls) 
U-236 1.6190E-05 638.771 1,277.541 O.OOE+OD 1.03E-02 2.07E-02 5.20E+OO 1.04E+01 
U-238 -2.8547E-09 638.771 0.000 1.59E-03 1.58E-Q3 1.59E-03 Total Total 
V-90 6.6B89E-01 638.771 1,277.541 O.OOE+OO 4.27E+02 8.55E+02 
Other Radionuclides 5.80E+02 1.16E+03 

m. Temtlbte~ ~l'Y,B1l!'J1l1 .nd~ 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: HASTELLOY·X SST This fuel matches on all parameters except dadding (SST is conservative). 
BOl HM eon_Is: UQ2·Be02 U 

BOl Enrichment %: 92.20234775 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 638.771 Nominal bumup calc:ulatecl from the heavy metal mass destroyed. 
Boundlng:1 I 1,277.541 Bounding bumup assuned 10 be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup EstImated EOl HMlGlven EOl HM 

Nominal: 0.23 I 1.001 
Boundlng:1 0.45
 

1ReaCior shutdown, core removal, storage, shipping or other date confunllng that Irradiation caased for fuel.
 

2Totat bumupfor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT).
 

DOEl8NF/REP-078 December 2003 
Revision 1 Page 0-205 



I 

I 
I

I 
I
I 
I 
I
 
I
 
I
 
I 
I 
I 
I 
I 
I 

I
 
I
 

I 

Fuel Radionuclide Inventory WorllSheet 
1. Fuel and Template IJlformalion Estimated 

Fuel Name: GCRE (lZ SERIES) 'r=uel decay start date: 1960 Canister usage: 
SNFID#: 916 Estimates as of: 2030 18"xl0' 

Fuel Unils & Oeser: 3 - 4 CONCENTRIC TUBES Template: Pathfinder (Ught Water. SST, 60 to 100%, U) 0.08 
Heavy Metal Mass: BOl=1.071<9 ; EOL=l.02kg 'Template Bumup(MWd): 6.01 
ROD Storage SI1e: INEEl Templa1e BOl Heavy Metsl Mass (MT): 0.00012882 

Template Decay Time" 65 years 

D. Estimates m x" x. b y. y. Gamma Sources 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 

Ae-227 4.5940E-09 46.193 92.387 O.OOE+OO 2.12E-08 4.24E-OO Avg. MeV
 
Am-241 1.1471E-04 46.193 92.387 O.OOE+OO 5.30E-Q3 1.OOE-Q2 0.0150 3.372E+12
 
Am-242m 7.4210E-09 46.193 92.387 O.OOE+OO 3.43E-07 6.86E-Q7 0.0250 7.006E+ll
 
Am-243 9.8238E-l0 46.193 92.387 O.OOE+OO 4.54E-08 9.08E-09 0.0375 6.089E+l1
 
C-14 2.2928E-04 46.193 92.387 O.OOE+OO 1.06E-02 2.12E-Q2 0.0575 6.534E+ll
 
C~36 1.2260E-06 46.193 92.387 O.OOE+OO 5.66E-05 1.13E-04 0.0850 3.946E+l1
 
Cm-243 1.2000E-l0 46.193 92.387 O.OOE+OO 5.54E-Q9 l.l1E-09 0.1250 2.559E+ll
 
Cm-244 7.3577E-l0 46.193 92.387 O.OOE+OO 3.40E-08 6.80E-09 0.2250 3.401E+ll
 
Co-6O 1.3732E-03 46.193 92.387 O.OOE+OO 6.34E-02 1.27E-Ol 0.3750 1.483E+l1
 
Cs-l34 1.2709E-l0 46.193 92.387 O.OOE+OO 5.87E-09 1.17E-08 0.5750 2.495E+12
 
Cs-l35 3.0316E-05 46.193 92.387 O.OOE+OO 1.40E-03 2.80E-03 0.8500 2.424E+l0
 
Cs-137 7.2579E-Ol 46.193 92.387 O.OOE+OO 3.35E+Ol 6.71E+Ol 1.2500 1.754E+l0
 
Eu-l54 5.9750E-05 46.193 92.387 O.OOE+OO 2.76E-03 5.52E-Q3 1.7500 6.236E+08
 
Eu-l55 1.0577E-05 46.193 92.387 O.OOE+OO 4.89E-04 9.77E-04 2.2500 1.179E+05
 
Fe-55 4.1631E-Q7 46.193 92.387 O.OOE+OO 1.92E-05 3.85E-05 2.7500 5.280E+04
 
H-3 4.6722E-04 46.193 92.387 O.OOE+OO 2.16E-02 4.32E-02 3.5000 5.494E+OO
 
1-129 7.3195E-Q7 46.193 92.387 O.OOE+OO 3.38E-05 6.76E-05 5.ססOO 2.270E+OO
 
Kr-85 5.9418E-03 46.193 92.387 O.OOE+OO 2.74E-01 5.49E-Ol 7.ססOO 2.510E-Ol
 
Np-237 1.1499E-06 46.193 92.387 O.oOE+OO 5.31E-Q5 l.OOE-04 11.ססOO 2.819E-D2
 
Pa-231 7.0899E-09 46.193 92.387 O.OOE+OO 3.28E-OO 6.55E-Q6 
Pb-210 22363E-12 46.193 92.387 O.OOE+OO 1.03E-10 2.07E-10 
Pm-147 4.2296E-Q7 46.193 92.387 O.OOE+OO 1.95E-05 3.91E-05 
Pu-238 2.3295E-04 46.193 92.387 O.OOE+OO 1.08E-Q2 2.15E-Q2 
Pu-239 6.6722E-04 46.193 92.387 O.OOE+OO 3.08E-Q2 6.16E-Q2 
Pu-240 8.6556E-05 46.193 92.387 O.OOE+OO 4.00E-03 8.00E-03 
Pu-241 1.6889E-04 46.193 92.387 O.OOE+OO 7.80E-03 1.56E-Q2 
Pu-242 1.9717E-Q9 46.193 92.387 O.oOE+OO 9.11E-08 1.82E-Q7 
Ra-226 4.5740E-12 46.193 92.387 O.OOE+OO 2.11E-l0 4.23E-l0 
Ra-228 8.3511E-12 46.193 92.387 O.OOE+OO 3.86E-l0 7.72E-l0 
Ru-lOO 2.0516E-19 46.193 92.387 O.OOE+OO 9.48E-18 1.90E-17 
Se-79 1.3220E-05 46.193 92.387 O.OOE+OO 6.11E-04 l.22E-03 
Sn-126 1.1489E-05 48.193 92.387 O.OOE+OO 5.31E-04 1.OOE-03 
Sr-90 6.6872E-Ql 46.193 92.387 O.OOE+OO 3.09E+Ol 6.18E+Ol 
Te-99 4.6639E-04 46.193 92.387 O.OOE+OO 2.15E-02 4.31E-Q2 
Th-229 2.3727E-ll 46.193 92.387 O.OOE+OO 1.10E-09 2.19E-09 
Th-230 2.7354E-l0 46.193 92.387 O.OOE+OO 1.26E-09 2.53E-09 
Th-232 8.3594E-12 46.193 92.387 O.OOE+OO 3.86E-l0 7.72E-l0 
TI-208 1.6228E-09 46.193 92.387 O.OOE+OO 7.50E-Q7 1.50E-Q6 
U-232 4.3960E-09 46.193 92.387 O.OOE+OO 2.03E-Q6 4.OOE-Q6 Thermal Power 
U-233 3.3344E-Q9 46.193 92.387 O.OOE+OO 1.54E-Q7 3.08E-Q7 Nominal Heat Bounding 
U-234 4.0749E-Q7 46.193 92.387 O.OOE+OO 1.88E-05 3.76E-05 Output Heat Output
 
U-235 -2.7761 E-Q6 46.193 0.000 2.16E-03 2.03E-03 2.16E-03 /Wattsl /Wattsl
 
U-236 1.6190E-05 46.193 92.387 O.OOE+OO 7.48E-04 1.50E-03 3.76E-G1 7.52E-G1
 
U-238 -2.8547E-Q9 46.193 0.000 2.27E-05 226E-05 2.27E-Q5 Total Total 
V-90 6.6889E-Ql 46.193 92.387 O.OOE+OO 3.09E+Ol 6.18E+Ol 
Other Radionuelides 4.20E+Ol 8.39E+Ol ,JD. TempIa~ S<IIedion Sunullary, B1Il1IIIo Summan,JIIodC~ 
Template Selection Summary 

From 8FD Used Basis for Parame1:er Differences: 
Reactor __tor: LIGHT WATER UGHTWATER 

Fuel Cladding: SST (316l) SST 
BOl HM Constltuenm: U02 U 

BOl enrichment %: 93.67088608 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FrornSFD Estimated 

Nomlnal:1 I 46.193 Nominal bumup cak:ulated from the heavy metal mass destroyed. 
Boundlng:1 I 92.387 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDiIer Given Bumup Eslimoted EOl HMiGiven EOl HM 

Nominal: 0.93 I 1.001 
Bounding: 1.86 , 

Reactor shutdown, core remOVal. storage, shlpptng or other date conflnmng that lITadiatlon ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWc:L'MT).
 

DOElSNF/REP-078 December 2003 
Revision 1 Page 0-206 
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Fuel Radionuclide Inventory Worksheet 
I. F~ lllId TeDljIIale blforwalioo Eslimated 

Fuel Name: GCRE CAN (1B-8T 1&2) 1FueI decay start date: 1961 Canister usage: 
SNFID#: 94 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.08 
Heavy Metal Ma••: BOl.=-91k9 ; EOl=.91kg 'Template Bumup(MWd): 6.01 
ROO Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00012882 

Template Decay Time" 65 years 
D. Estimates m x" x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5940E-08 17.155 34_310 O.OOE-tOO 7.88E-07 1.58E-OO Avg. MeV 
Am-241 1.1471E-Q4 17.155 34.310 O.OOE-tOO 1.97E-03 3.94E-03 0.0150 1.252E+12 
Am-242m 7.4210E-09 17.155 34.310 O.OOE-tOO 1.27E-07 2.55E-07 0.0250 2.602E+11 
Am-243 9.8236E-l0 17.155 34.310 O.OOE-tOO 1.69E-OO 3.37E-OO 0.0375 2.261E+11 
C-14 2.2928E-04 17.155 34.310 O.OOE-tOO 3.93E-03 7.87E-03 0.0575 2.426E+11 
CI-36 1225OE-OO 17.155 34.310 O.OOE-tOO 2.10E-Q5 4.21E-05 0.0850 1.466E+ll 
Cm-243 1.2oooE-l0 17.155 34.310 O.OOE-tOO 2.OOE-09 4.12E-09 0.1250 9.503E+10 
Cm-244 7.3577E-l0 17.155 34.310 O.OOE-tOO 1.26E-08 2.52E-Q8 0.2250 1.263E+11 
Co-50 1.3732E-03 17.155 34.310 O.OOE-tOO 2.36E-02 4.71E-Q2 0.3750 5.509E+l0 
Cs-l34 1.2709E-l0 17.155 34.310 O.OOE-tOO 2.18E-09 4.36E-Q9 0.5750 9.267E+ll 
Cs-135 3.0316E-Q5 17.155 34.310 O.OOE-tOO 5.20E-04 1.04E-03 0.8500 9.000E+09 
Cs-137 7.2579E-Ql 17.155 34.310 O.OOE-tOO 1.25E+Ol 2.49E+Ol 1.2500 6.514E+09 
Eu-l54 5.9750E-05 17.155 34.310 O.OOE-tOO 1.03E-Q3 2.05E-03 1.7500 2.316E+08 
EU-155 1.0577E-OS 17.155 34.310 O.OOE-tOO 1.81E-04 3.63E-Q4 2.2500 4.380E+04 
Fe-55 4.1631E-07 17.155 34.310 O.OOE-tOO 7.14E-Q6 1.43E-05 2.7500 1.961E+04 
H-3 4.6722E-Q4 17.155 34.310 O.OOE-tOO 8.02E-03 1.5OE-Q2 3.5000 2. 139E+OO 
1-129 7.3195E-07 17.155 34.310 O.OOE-tOO 1.26E-Q5 2.51E-05 5.ססOO 8.845E-01 
Kr-85 5.9418E-03 17.155 34.310 O.OOE-tOO 1.02E-Ql 2.04E-Ql 7.ססOO 9.791E-02 
Np-237 1.1499E-Q6 17.155 34.310 O.OOE-tOO 1.97E-05 3.95E-05 11.ססOO 1.1ooE-02 
Pa-231 7.0899E-OO 17.155 34.310 O.OOE-tOO 1.22E-OO 2.43E-OO 
Pb-210 2.2363E-12 17.155 34.310 O.OOE-tOO 3.84E-ll 7.67E-l1 
Pm-147 4.2296E-07 17.155 34.310 O.OOE-tOO 7.26E-Q6 1.45E-Q5 
Pu-238 2.3295E-04 17.155 34.310 O.OOE-tOO 4.00E-Q3 7.99E-03 
Pu-239 6.6722E-Q4 17.155 34.310 O.OOE-tOO 1.14E-02 2.29E-Q2 
Pu-240 8.6556E-Q5 17.155 34.310 O.OOE-tOO 1.48E-03 2.97E-03 
Pu-241 1.6889E-Q4 17.155 34.310 O.OOE-tOO 2.90E-03 5.79E-03 
Pu-242 1.9717E-09 17.155 34.310 O.OOE-tOO 3.38E-08 6.76E-Q8 
Ra-226 4.5740E-12 17.155 34.310 O.OOE-tOO 7.85E-ll 1.57E-l0 
Ra-228 8.3511E-12 17.155 34.310 O.OOE-tOO 1.43E-l0 2.87E-l0 
Ru-lOO 2.OS16E-19 17.155 34.310 O.OOE-tOO 3.52E-18 7.04E-18 
Se-79 1.3220E-05 17.155 34.310 O.OOE-tOO 2.27E-04 4.54E-04 
Sn-126 1.1489E-Q5 17.155 34.310 O.OOE-tOO 1.97E-Q4 3.94E-Q4 
Sr-90 6.6872E-Q1 17.155 34.310 O.OOE-tOO 1.15E+Ol 2.29E+Ol 
Tc-99 4.6639E-Q4 17.155 34.310 O.OOE-tOO 8.00E-03 1.5OE-02 
Th-229 2.3727E-ll 17.155 34.310 O.OOE-tOO 4.07E-10 8.14E-l0 
Th-230 2.7354E-l0 17.155 34.310 O.OOE-tOO 4.69E-09 9.39E-Q9 
Th-232 8.3594E-12 17.155 34.310 O.OOE-tOO 1.43E-l0 2.87E-l0 
TI-208 1.6228E-OO 17.155 34.310 O.OOE-tOO 2.78E-Q7 5.57E-Q7 
U-232 4.3960E-OO 17.155 34.310 O.OOE-tOO 7.54E-Q7 1.51E-Q6 Thermal Power 
U-233 3.3344E-Q9 17.155 34.310 O.OOE-tOO 5.72E-08 1.14E-Q7 Nominal Heat Bounding 
U-234 4.0749E-07 17.155 34.310 O.OOE-tOO 6.99E-Q6 1.40E-Q5 Output Heat Output 
U-235 -2.7761 E-OO 17.155 0.000 1.83E-03 1.78E-03 1.83E-03 (Wattsl /Wattsl 
U-236 1.6190E-Q5 17.155 34.310 O.OOE-tOO 2.78E-04 5.55E-Q4 1.40E-Gl 2.79E-01 
U-238 -2.8547E-Q9 17.155 0.000 2.05E-Q5 2.05E-Q5 2.05E-OS Total Total 
V-90 6.6889E-Ql 17.155 34.310 O.OOE-tOO 1.15E+Ol 2.29E+01 
Other Radionuelides 1.56E+Ol 3.12E+Ol 
Ill. T8llJll/a1eSdections-.r.r, U...... .nd·~ 
TemDlate selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor M_or: UGHTWATER LIGHT WATER This Terr¢de was used for the following reasons:
 

Fuel Claddlng: NONE SST This fuel matches on all pammela,. a,copt cladding (SST is conselValive).
 
BOl HM Constituents: U02-Be02 U 

BOl Enrichment %: 93.28193833 6010100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 17.155 Nominal bumup assumed to be 2% of BOL heavy metal mass. 
Bounding:1 I 34.310 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.40 I 0.981 
Bounding: 0.81,

Reactor shutdown, core removal. storage. shiPPing or other date confirming that Irradiatton ceased for fuel. 

210181 bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Information Estimated 

Fuel Name: GCRE PELLETS (lB-7T-l) lFuei decay start date: 1961 Canister usage: 
SNFID#: 95 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ught Water. SST, 60 to 100%. U) 0.08 
Heavy Metal Mass: BOl=.07kg ; EOl=.07kg 'Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.00012882 

Template Decay Time' 65 years 
n.~tes m x. x. b y. y. Gamma Sources 

Photon Total 
eiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(ei) Inventorleslel) Group (bounding) 
Ac-227 4.5940E-08 1.396 2.792 O.OOE+OO 6.41E-08 1.28E-Q7 Avg. MeV 
Am-241 1.1471E-04 1.396 2.792 O.OOE+OO 1.60E-04 3.20E-Q4 0.0150 1.019E+l1 
Am-242m 7.4210E-Q9 1.396 2.792 O.OOE+OO 1.04E-08 2.07E-08 0.0250 2.118E+10 
Am-243 9.8236E-l0 1.396 2.792 O.OOE+OO 1.37E-09 2.74E-Q9 0.0375 1.840E+10 
C-14 2.2928E-04 1.396 2.792 O.OOE+OO 3.20E-04 6.40E-04 0.0575 1.975E+l0 
CI-36 1.2260E-Q6 1.396 2.792 O.OOE+OO 1.7fE-06 3.42E-06 0.0850 1.193E+l0 
Cm-243 1.2oooE-l0 1.396 2.792 O.OOE+OO 1.68E-l0 3.35E-l0 0.1250 7.734E+09 
Cm-244 7.3577E-l0 1.396 2.792 O.OOE+OO 1.03E-09 2.05E-Q9 0.2250 1.028E+10 
Co-6O 1.3732E-03 1.396 2.792 O.OOE+OO 1.92E-03 3.63E-03 0.3750 4.483E+09 
CS-l34 1.2709E-l0 1.396 2.792 O.OOE+OO 1.77E-l0 3.55E-l0 0.5750 7.543E+10 
CS-l35 3.0316E-05 1.396 2.792 0.001"+00 4.23E-05 8.47E-Q5 0.8500 7.325E+08 
CS-137 7.2579E-Ql 1.396 2.792 O.OOE+OO 1.01E+OO 2.03E+OO 1.2500 5.302E+08 
EU-l54 5.9750E-05 1.396 2.792 O.OOE+OO 8.34E-05 1.67E-04 1.7500 1.885E+07 
EU-155 1.0577E-05 1.396 2.792 O.OOE+OO l.48E-05 2.95E-Q5 2.2500 3.564E+03 
Fe-55 4.1631E-07 1.396 2.792 ~-O.OOE+OO 5.81E-07 1.16E-06 2.7500 1.596E+03 
H-3 4.6722E-04 1.396 2.792 O.OOE+OO 6.52E-04 1.30E-Q3 3.5000 1.743E-Ql 
1-129 7.3195E-Q7 1.396 2.792 O.OOE+OO 1.02E-06 2.04E-06 5.ססOO 7.209E-Q2 
Kr-as 5.9418E-Q3 1.396 2.792 O.OOE+OO 8.30E-Q3 1.66E-Q2 7.ססOO 7.980E-Q3 
Np-237 1.1499E-Q6 1.396 2.792 O.OOE+OO 1.61E-06 3.21E-Q6 11.ססOO 8.968E-Q4 
Pa-231 7.0899E-08 1.396 2.792 O.OOE+OO 9.90E-08 1.98E-Q7 
Pb-210 2.2363E-12 1.396 2.792 O.OOE+OO 3.12E-12 6.24E-12 
Pm-147 4.2296E-Q7 1.396 2.792 O.OOE+OO 5.91E-07 1.18E-Q6 
Pu-238 2.3295E-Q4 1.396 2.792 O.OOE+OO 3.25E-Q4 6.50E-Q4 
PU-239 6.6722E-Q4 1.396 2.792 O.OOE+OO 9.32E-Q4 l.86E-Q3 
PU-240 8.6556E-Q5 1.396 2.792 O.OOE+OO 1.21E-Q4 2.42E-Q4 
PU-241 1.6869E-Q4 1.396 2.792 O.OOE+OO 2.36E-Q4 4.72E-Q4 
PU-242 1.9717E-Q9 1.396 2.792 O.OOE+OO 2.75E-Q9 5.51E-Q9 
Ra-226 4.5740E-12 1.396 2.792 O.OOE+OO 6.39E-12 1.28E-ll 
Ra-228 8.3511E-12 1.396 2.792 O.OOE+OO 1.17E-ll 2.33E-ll 
RU-l06 2.0516E-19 1.396 2.792 O.OOE+OO 2.86E-19 5.73E-19 
Se-79 1.3220E-Q5 1.396 2.792 O.OOE+OO 1.85E-Q5 3.69E-Q5 
Sn·126 1.1489E-Q5 1.396 2.792 O.OOE+OO 1.60E-Q5 3.21E-QS 
Sr-90 6.6872E-Q1 1.396 2.792 O.OOE+OO 9.34E-Ql 1.87E+OO 
TC-99 4.6639E-Q4 1.396 2.792 O.OOE+OO 6.51E-Q4 1.30E-Q3 
Th-229 2.3727E-ll 1.396 2.792 O.OOE+OO 3.31E-ll 6.63E-ll 
Th-230 2.7354E-l0 1.396 2.792 O.OOE+OO 3.82E-l0 7.64E-l0 
Th-232 8.3594E-12 1.396 2.792 O.OOE+OO 1.17E-ll 2.33E-ll 
Tl-208 1.6228E-08 1.396 2.792 O.OOE+OO 2.27E-08 4.53E-08 
U-232 4.3960E-08 1.396 2.792 O.OOE+OO 6.14E-08 1.23E-Q7 Thermal Power 
U-233 3.3344E-Q9 1.396 2.792 O.OOE+OO 4.66E-Q9 9.31E-Q9 Nominal Heel Bounding 
U-234 4.0749E-Q7 1.396 2.792 O.OOE+OO 5.69E-Q7 1.14E-Q6 Output Heat Output 
U-235 -2.7761 E-Q6 1.396 0.000 1.49E-Q4 l.4SE-Q4 1.49E-Q4 (WeltSl /Wattsl 
U-236 1.6190E-Q5 1.396 2.792 O.OOE+OO 2.26E-Q5 4.52E-Q5 1.14E-G2 2.27E-G2 
U-238 -2.8547E-Q9 1.396 0.000 1.71E-Q6 1.71E-Q6 1.71E-Q6 Total Total 
Y-90 6.6869E-Ol 1.396 2.792 O.OOE+OO 9.34E-Ql 1.87E+OO 
Other Radionuclides 1.27E+OO 2.54E+OO 
IlL TemlllateSeleelion s..-....,IJ_D~, ..... C~ 
Templele Selection Summery 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: NONE SST 1h~ fuel matches on all parameters except dadding (SST ~ _alive). 
BOL HM Constituents: U02-Be02 U 

BOL Enrichment %: 93.09997294 60 to 100 

Bumup Summery (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 I 1.396 Nominal bumup assumed to be 2% of BOL heavy metal mass.
 
Bounding:1 I 2.792 Bounding bumup assumed to be twice norrinaJ bumup.
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 0.40
 I 0.981 
Boundlng:1 0.81 ,

Reactor shutdown, core remOVal, storage, shlpplng or other date confirming that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fu~l.,..t 'femplat~ W_tiQD~~~. Estimated 

Fuel Name: GE TEST 'Fuel decay start date: 1972 Canister usage: 
SNFID#: 96 Estimates as 01: 2030 HIC 

Fuel Units & Oeser: 22 - CANiSTER OF SCRAP Template: FFTF (FAST, SST, 101030%, Pu & U) 2,00 
Heavy Metal Ma••: BOl.= ; E0l.=45.2Okg 'Tempi... Bumup(MWd):
 S011.2 
ROD storage 51..: HANFORD Tempi'" BOL Heavy Metal Mass (MT):
 0.0329181 

Templa" Decay Time'
 SO years 

U. Estimates m x, Xb b y, Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae-227 9.4369E-12 45,119.376 45,119.376 O.ODE+OO 4,26E-07 4,26E-07 Avg. MeV 
Am-241 1,1078E-Ql 45,119.376 45,119.376 1.74E+02 5,17E+03 5.17E+03 O.OlSO 9.732E+14 
Am-242m 1.7940E-Q3 45,119.376 45,119.376 O,ODE+OO 8.09E+Ol 8.09E+Ol O.02SO 1.917E+14 
Am-243 1.0724E-04 45,119.376 45,119.376 O.ODE+OO 4.84E+OO 4.84E+OO 0.0375 2.185E+14 
C-14 2.5942E-05 45,119.376 45,119.376 O.ODE+OO 1.17E+OO 1.17E+OO 0.0575 2.428E+14 
CI-36 3.4243E-l0 45,119.376 45,119,376 O.ODE+OO 1.55E-Q5 1.55E-05 O.08SO 1.026E+14 
Cm-243 2.8217E-D4 45,119.376 45,119.376 O.ODE+OO 1,27E+Ol 1.27E+Ol 0.12SO 6.756E+13 
Cm-244 7.7027E-D4 45,119,376 45,119.376 O,ODE+OO 3.48E+Ol 3.48E+Ol O.22SO 8.525E+13 
Co-6O 1.3011E-04 45,119,376 45,119.376 O.ODE+OO 5.87E+OO 5.87E+OO 0.3750 3.629E+13 
Cs-l34 1,2951E-07 45,119.376 45,119.376 O.ODE+OO 5.84E-Q3 5,84E-03 0.57SO 1.538E+15 
Cs-135 4.7693E-Q5 45,119.376 45,119.376 O.ODE+OO 2.15E+OO 2.15E+OO 0.8500 8.033E+12 
Cs-137 9.3351E-Ql 45,119.376 45,119,376 O.ODE+OO 4.21E+04 4.21E+04 1.2500 4.757E+12 
Eu-l54 2.6341E-Q3 45,119.376 45,119.376 O.ODE+OO 1.19E+02 1.19E+02 1.7500 2.190E+l1 
EU-155 4.0968E-04 45,119.376 45,119.376 O.ODE+OO 1.85E+Ol 1.85E+Ol 2.2500 2. 164E+07 
Fe-55 2,5543E-Q7 45,119.376 45,119.376 O.ODE+OO 1.15E-Q2 1,15E-02 2.7500 6.41SE+08 
H-3 1.2053E-Q3 45,119.376 45,119.376 O,ODE+OO 5.44E+Ol 5.44E+Ol 3.5000 1,517E+06 
1-129 1.2891E-Q6 45,119.376 45,119,376 O.ODE+OO 5,82E-02 5.82E-02 5.ססOO 6.434E+OS 
Kr-85 7.0043E-Q3 45,119.376 45,119.376 O.ODE+OO 3.16E+02 3.16E+02 7,ססOO 7,329E+04 
Np-237 4.3622E-OB 45,119.376 45,119.376 O.ODE+OO 1,97E-Ol 1,97E-Ql 11.ססOO 8.374E+03 
Pa-231 1.6733E-ll 45,119.376 45,119.376 O.ODE+OO 7.55E-Q7 7.55E-07 
Pb-21 0 6.0684E-12 45,119.376 45,119.376 O.ODE+OO 2.74E-Q7 2.74E-07 
Pm-147 1.1315E-DS 45,119.376 45,119.376 O,ODE+OO 5.11E-Ol 5.11E-Ql 
Pu-238 6.1482E-03 45,119,376 45,119.376 O,ODE+OO 2.77E+02 2.77E+02 
Pu-239 -3,5520E-Q2 45,119.376 0.000 1.43E+03 O.ODE+OO 1.43E+03 
Pu-240 2.0590E-Q2 45,119.376 45,119.376 7.27E+02 1.66E+03 1.66E+03 
Pu-241 -2.0307E+OO 45,119.376 0,000 3.26E+04 O.ODE+OO 3.26E+04 
Pu-242 1.1252E-DS 45,119.376 45,119,376 1.94E-Ol 7.02E-Ol 7.02E-Ol 
Ra-226 1.6601E-ll 45,119.376 45,119.376 O.ODE+OO 7.49E-07 7.49E-Q7 
Ra-228 3.7077E-16 45,119.376 45,119.376 O.ODE+OO 1.67E-ll 1.67E-ll 
Ru-1OB 3,3126E-14 45,119.376 45,119.376 O.ODE+OO 1.49E-Q9 1,49E-09 
Se-79 1.0117E-DS 45,119.376 45.119.376 O.ODE+OO 4.56E-Ql 4.56E-Ol 
Sn-126 4.3902E-Q5 45,119.376 45,119,376 O.ODE+OO 1.98E+OO 1.98E+OO 
Sr-90 3.2926E-Ql 45,119.376 45,119.376 O.ODE+OO 1.49E+04 1.49E+04 
Tc-99 3,9412E-D4 45,119.376 45,119.376 O.ODE+OO 1.78E+Ol 1.78E+Ol 
Th-229 3.6957E-12 45,119.376 45,119.376 O.ODE+OO 1.67E-Q7 1.67E-07 
Th-230 1.6942E-Q9 45,119.376 45,119.376 O,ODE+OO 7.64E-05 7.64E-05 
Th-232 4.6236E-16 45,119,376 45,119.376 O.ODE+OO 2.09E-ll 2.09E-ll 
T1-208 4.0390E-07 45,119.376 45,119.376 O.ODE+OO 1.82E-02 1.82E-Q2 
U-232 1.0941E-Q6 45,119.376 45,119.376 O.ODE+OO 4.94E-Q2 4,94E-Q2 Thermal Power 
U-233 8.1218E-l0 45.119.376 45,119.376 O.ODE+OO 3.66E-Q5 3.66E-05 Nominal Heat Bounding 
U-234 5.3101E-Q6 45,119.376 45,119.376 O.ODE+OO 2.40E-Ql 2.40E-Ql Output Heal Output 
U-235 -6.7647E-09 45,119.376 0.000 2,94E-D4 O.ODE+OO 2.94E-D4 !Wattsl !Watts) 
U-236 2.1272E-Q7 45,119.376 45,119.376 O.ODE+OO 9.60E-Q3 9,60E-03 5.39E+02 5.85E+02 
U-238 -1 ,7914E-07 45,119.376 0.000 2.14E-Q2 1.33E-Q2 2.14E-02 Total Total 
Y-90 3.2926E-Ql 45,119.376 45,119.376 O.ODE+OO 1.49E+04 1.49E+04 
Other Radionuelides 4.34E+04 4,34E+04 

m.1'eJIII)Ia~~s.-rYV~Sg-..via""C~ 
Template Selection Summary 

FromSFD u.... Basis for Parameter Differences:
 
Reactor Moderator: FAST FAST This T&rJ1)late was used for the foftowing reasons:
 

Fuel Cladding: ZIRG-2 SST Th~ luel matches on all panunelers except enrichment (unknown) end cIadcIng (SST is conS9lValive). 
SOL HM ConsUtuents: Pu02-U02 PuandU 

BOl Enrichment ".: 101030 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I EstiIlUl1ed 

Nomlnal:1 45,119.376 Nominal bumup set equal 10 bounding bumup. 
Bounding: 45,119.376 Bounding bumup estimated by assuming SOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumul> MultiPlier Given Bumup Estimal8d EOL HMlGlven EOL HM 

Nomlnal:1 3.28 I 1.osl 
Bounding: 3.28 ,

Reactor shutdown. core removal. stomge, shipping or other date confllT1'ung that madiatlon ceased for fuel,
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lJlf'>t_tion Estimated 

Fuel Narm:: GENTR 1Fuel deeay start date: 2035 Canister usage: 
SNFID#: 97 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 16 - STACKED DISKS Template: ATR (Ught Water, Alum., 60 to lOMo, U) 0.44
 
Heavy Metal Mas.: BOl=3.99k9 ; EOl=3.9Sk9 'Template llumup(MWd): 367.2
 
ROD Storage SItE>: SRS Template BOl Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 5 years 
D. Estimates m x" x., b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-10 7.576 15.152 O.OOE+OO 1.10E-Q9 2.20E-09 Avg. MeV 
Am-241 1.1190E-03 7.576 15.152 --~o.-OOE+oO 8.48E-03 1.70E-02 0.0150 2.924E+12 
Am-242m 4.5425E-Q7 7.576 15.152 O.OOE+OO 3.44E-06 6.88E-06 0.0250 6.298E+11 
Am-243 1.4921E-06 7.576 15.152 O.ooE+OO 1.13E-Q5 2.26E-Q5 0.0375 5.812E+ll 
C-14 5.7244E-09 7.576 15.152 O.ooE+OO 4.34E-08 8.67E-Q8 0.0575 5.714E+l1 
CI-36 1.3124E-32 7.576 15.152 O.OOE+OO 9.94E-32 1.99E-31 0.0850 3.643E+11 
Cm-243 2.3676E-07 7.576 15.152 O.ooE+OO 1.79E-06 3.59E-06 0.1250 3.155E+11 
Cm-244 5.2042E-05 7.576 15.152 O.ooE+OO 3.s4E-Q4 7.89E-Q4 0.2250 3.089E+ll 
Co-GO 3.8208E-05 7.576 15.152 O.ooE+oo 2.89E-04 5.79E-04 0.3750 1.495E+11 
CS-134 4.8693E-Ql 7.576 15.152 O.ooE+OO 3.69E+OO 7.38E+OO 0.5750 2.053E+12 
CS-l35 3.4477E-Q6 7.576 15.152 O.ooE+OO 2.61E-05 5.22E-Q5 0.8500 2.875E+ll 
CS-137 2.8731E+OO 7.576 15.152 O.ooE+OO 2.1BE+Ol 4.35E+Ol 1.2500 S.349E+10 
EU-l54 8.2053E-Q2 7.576 15.152 O.ooE+OO 6.22E-Ol 1.24E+OO 1.7500 2.243E+09 
EU-155 3.9134E-02 7.576 15.152 O.ooE+OO 2.96E-Ql 5.93E-Ol 2.2500 4.705E+09 
Fe-55 6.7429E-03 7.576 15.152 O.OOE+OO 5.11E-Q2 1.02E-Ql 2.7500 2.707E+07 
H-3 1.0599E-02 7.576 15.152 O.OOE+OO 8.03E-Q2 1.61E-Ql 3.5000 3.003E+06 
1-129 7.5300E-Q7 7.576 15.152 O.ooE+OO 5.70E-06 1.14E-Q5 5.ססOO 9.269E+OO 
Kr-85 2.8595E-Ql 7.576 15.152----0.00E+OO 2.17E+OO 4.33E+OO 7.ססOO 1.034E+00 
Np-237 9.5479E-06 7.576 15.152 O.ooE+OO 7.23E-Q5 1.45E-Q4 11.ססOO 1.165E-Ql 
Pa-231 8.9297E-l0 7.576 15.152 O.OOE+OO 6.77E-Q9 1.35E-Q8 
Pb-21 0 3.7609E-12 7.576 15.152 O.OOE+OO 2.85E-ll 5.70E-ll 
Pm-147 2.5452E+OO 7.576 15.152 O.ooE+OO 1.93E+Ol 3.86E+01 
PU-238 2.0550E-Q2 7.576 15.152 O.ooE+OO 1.56E-Ql 3.11E-Ql 
Pu-239 4.2838E-Q4 7.576 15.152 O.ooE+OO 3.25E-Q3 6.49E-Q3 
PU-240 2.4401E-Q4 7.576 15.152 O.OOE+OO 1.85E-03 3.70E-03 
Pu-241 6.8764E-Q2 7.576 15.152 O.OOE+OO 5.21E-Ql 1.04E+OO 
PU-242 3.6329E-Q7 7.576 15.152 O.ooE+OO 2.75E-06 5.50E-06 
Ra-226 3.8045E-11 7.576 15.152 O.OOE+OO 2.88E-l0 5.76E-l0 
Ra-228 2.9902E-15 7.576 15.152 O.OOE+OO 2.27E-14 4.53E-14 
RU-l06 1.9055E-Q1 7.576 15.152 O.OOE+OO l.44E+OO 2.89E+OO 
S..79 1.2936E-Q5 7.576 15.152 O.OOE+OO 9.80E-05 l.96E-Q4 
80-126 1.1574E-Q5 7.576 15.152 O.OOE+OO 8.77E-Q5 1.75E-Q4 
8r-90 2.7505E+OO 7.576 15.152 O.OOE+OO 2.08E+Ol 4.17E+Ol 
TC-99 4.2239E-Q4 7.576 15.152 O.OOE+OO 3.20E-03 6.40E-Q3 
Th-229 1.8848E-12 7.576 15.152 O.OOE+OO 1.43E-ll 2.86E-ll 
Th-230 1.7042E-08 7.576 15.152 O.OOE+OO 1.29E-Q7 2.58E-Q7 
Th-232 7.8132E-15 7.576 15.152 O.OOE+OO 5.92E-14 1.18E-13 
11-208 4.4063E-Q8 7.576 15.152 O.ooE+OO 3.34E-Q7 6.88E-Q7 
U-232 1.3151E-Q7 7.576 15.152 O.OOE+OO 9.96E-Q7 1.99E-06 Theonal Power 
U-233 1.9564E-Q9 7.576 15.152 O.OOE+OO 1.48E-06 2.96E-Q8 Nominal Heat Bounding 
U-234 1.8371E-Q4 7.576 15.152 O.OOE+OO 1.39E-Q3 2.78E-Q3 Output Heat Output 
U-235 -2.7235E-06 7.576 0.000 8.10E-Q3 8.08E-Q3 8.10E-Q3 /Watts\ /Watts\ 
U-236 1.5493E-Q5 7.576 15.152 O.ooE+OO 1.17E-Q4 2.35E-Q4 3.84E-01 7.68E-<l1 
U-238 -4.2851 E-09 7.576 0.000 8.13E-Q5 8.13E-Q5 8.13E-Q5 Total Total 
V-90 2.7505E+OO 7.576 15.152 O.OOE+OO 2.08E+01 4.17E+01 
OUler Radionuclides 3.90E+Ol 7.79E+Ol 

lD. Template SeIee(loo ~l'Y. B!mIuP Sommary,ll!llt()lw.dcs 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constltuen"': lJ-ALX U 

SOL Enrichment Ok: 93.93787575 60 to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 7.576 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 15.152 BoUnding bumup assumed to be twice nomina! bumup. 

Checks 

Estimated Bumupl 
Bumu" Multiplier Given Bumup Eatimated EOl HMlGlven EOl HM 

Nomlnal:1 0.01 I 1.001 
Bounding: 0.01 ,

Reactor shutdo\Ml, core removal, storage. shipping or other date confllT1'llng that Irradiation ceased for fuel. 

2Total burnup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T......elnformatlon Estimated 

Fuel Name: GETR FILTERS 'Fuel decay &tart date: 1977 Canister usage: 
SNFID#: 98 Estimates as of: 2030 Hie 

Fuel Units & Doser: 70 - FILTERS Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 1.56 
Heavy Metal Ma••: BOl=4.54k9 ; EOl=4.42kg 'Template Bumup(MWd): 6.01
 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma.. (MT): 0.00012882
 

Template Decay Time' 50 years 

n.Es6mates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.4276E-08 119.026 238.051 O.OOE+OO 4.08E-OO 8.16E-OG Avg. MeV 
Am-241 1.1458E-04 119.026 238.051 O.OOE+OO 1.36E-02 2.73E-02 0.0150 1.241E+13 
Am-242m 7.9468E-09 119.026 238.051 O.OOE+OO 9.46E-07 1.89E-OG 0.0250 2.580E+12 
Am-243 9.8386E-l0 119.026 238.051 O.OOE+OO 1.17E-07 2.34E-07 0.0375 2.237E+12 
C-14 2.2978E-04 119.026 238.051 O.OOE+OO 2.74E-02 5.47E-Q2 0.0575 2.406E+12 
CI-36 1.2261E-OO 119.026 238.051 O.OOE+OO 1.46E-04 2.92E-04 0.0850 1.453E+12 
Cm-243 1.7271E-l0 119.026 238.051 O.OOE+OO 2.OGE-Q8 4.11E-Q8 0.1250 9.427E+11 
Cm-244 1.3058E-09 119.026 236.051 O.OOE+OO 1.55E-Q7 3.11E-07 0.2250 1.252E+12 
Co-60 9.8636E-03 119.026 238.051 O.OOE+OO 1.17E+OO 2.35E+OO 0.3750 5.462E+l1 
Cs-l34 1.9617E-Q8 119.026 238.051 O.OOE+OO 2.33E-OG 4.67E-OO 0.5750 9.094E+12 
Cs-l35 3.0316E-Q5 119.026 238.051 O.OOE+OO 3.61E-03 7.22E-Q3 0.8500 8.979E+10 
Cs-137 1.0263E+OO 119.026 238.051 O.OOE+OO 1.22E+02 2.44E+02 1.2500 2.045E+ll 
EU-l54 2.0017E-04 119.026 238.051 O.OOE+OO 2.38E-02 4.76E-Q2 1.7500 2.313E+09 
Eu-155 8.5957E-05 119.026 238.051 O.OOE+OO 1.02E-Q2 2.05E-Q2 2.2500 1.172E+06 
Fe-55 2.2646E-05 119.026 238.051 O.OOE+OO 2.70E-Q3 5.39E-03 2.7500 1.S96E+OS 
H-3 1.0835E-03 119.026 238.051 O.OOE+OO 1.29E-Ol 2.58E-Ol 3.5000 1.472E+Ol 
1-129 7.3195E-07 119.026 238.051 O.OOE+OO 8.71E-Q5 1.74E-04 5.ססOO 6.083E+00 
Kr-85 1.5861E-02 119.026 238.051 O.OOE+OO 1.86E+OO 3.73E+OO 7.ססOO 6.727E-Ol 
Np-237 1.1494E-OO 119.026 238.051 O.OOE+OO 1.37E-04 2.74E-04 11.ססOO 7.556E-02 
Pa-231 5.8070E-Q8 119.026 238.051 O.OOE+OO 6.91E-OO l.38E-Q5 
Pb-210 1.2985E-12 119.026 238.051 O.OOE+OO 1.55E-l0 3.09E-l0 
Pm-147 2.2196E-05 119.026 238.051 O.OOE+OO 2.64E-Q3 5.28E-03 
Pu-238 2.6223E-04 119.026 238.051 O.OOE+OO 3.12E-Q2 6.24E-02 
Pu-239 6.6739E-04 119.026 238.051 O.OOE+OO 7.94E-02 1.59E-Ol 
Pu-240 8.6705E-Q5 119.026 238.051 O.OOE+OO 1.03E-02 2.OGE-02 
Pu-241 3.4759E-04 119.026 238.051 O.OOE+OO 4.14E-Q2 8.27E-02 
Pu-242 1.9717E-Q9 119.026 238.051 O.OOE+OO 2.35E-07 4.69E-Q7 
Ra-226 3.0000E-12 119.026 238.051 O.OOE+OO 3.57E-l0 7.14E-l0 
Ra-228 8.3328E-12 119.026 238.051 O.OOE+OO 9.92E-l0 1.98E-Q9 
Ru-1OG 6.1464E-15 119.026 238.051 O.OOE+OO 7.32E-13 1.46E-12 
5e-79 1.3221E-05 119.026 238.051 O.OOE+OO 1.57E-03 3.15E-03 
5n-126 1.1491E-Q5 119.026 238.051 O.OOE+OO 1.37E-03 2.74E-Q3 
5r-90 9.5541E-Ql 119.026 238.051 O.OOE+OO 1.14E+02 2.27E+02 
Tc-99 4.6656E-04 119.026 238.051 O.OOE+OO 5.55E-Q2 1.11E-Ql 
Th-229 1.9085E-ll 119.026 238.051 O.OOE+OO 2.27E-Q9 4.54E-Q9 
Th-230 2.1913E-l0 119.026 238.051 O.OOE+OO 2.61E-Q8 5.22E-08 
Th-232 8.3478E-12 119.026 238.051 O.OOE+OO 9.94E-10 l.99E-09 
TI-208 1.8752E-Q8 119.026 238.051 O.OOE+OO 2.23E-OO 4.46E-06 
U-232 5.0782E-Q8 119.026 238.051 O.OOE+OO 6.04E-OO 1.21E-05 Thermal Power 
U-233 3.2596E-Q9 119.026 238.051 O.OOE+OO 3.88E-07 7.76E-Q7 NommalHeal Bounding 
U-234 3.9817E-Q7 119.026 238.051 O.OOE+OO 4.74E-05 9.48E-05 Output Heal Output 
U-235 -2.IT61E-OG 119.026 0.000 9.14E-Q3 8.81E-Q3 9.14E-Q3 /Wallsl /Wattsl 
U-236 1.6190E-Q5 119.026 238.051 O.OOE+OO 1.93E-Q3 3.85E-Q3 1.39E+OO 2.79E+OO 
U-238 -2.8547E-Q9 119.026 0.000 1.05E-04 1.04E-04 1.05E-04 Total Total 
Y-90 9.5557E-Ql 119.026 238.051 O.OOE+OO 1.14E+02 2.27E+02 
Other Radionucrodes 1.45E+02 2.90E+02 

In.TenJPIa~~~t'Y"81ll'lH! .....Cbed<s 
Tem 1$ selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: NONE SST This fuel matches on ell parameters except dadding (SST is COl1SOlVative). 
BOL HM Constituents: U02 U 

BOL EnrichlMnt %: 93.14635987 60 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 119.026 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 238.051 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD MultiDl.... Given Bumup Estimated EOL HMlGI.en EOL HM 

Nominal: 0.56 I 1.001 
Bounding: 1.12 ,

Reactor shutdown, core removal, storage, shiPping or other date confmmng thatlfTadiatlon ceased for fuel. 

2TotaJ bumup for all fuel associated lNith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWG'MT). 
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Fuel Radionuclide ~nventory Worltsheet 
I. Fuel and Template blfO'rmation Estimated
 

Fuel ~: GRR (GREECE) 1Fuel decay start date: 1993 Canister usage:
 
SNF 10 #: 1069 ~mmnas~: 2~O 18"x10'
 

Fuel Units & Deocr: 46 - MiR TYPE Templa1e:
 ATR (Ughl Water, Alum., 6010 100%, U) 1.28 
Heavy Metal Ma..: BO~7.99kg ; EO~6.27kg 'Templale Bumup(MWd):
 367.2 
ROD Storage SIre: SRS Templa1e BOL Heavy Metal Mass (Mi):
 0.00116689
 

Templa1e Decay Time'
 35 years
 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 2.0068E-09 1,629.252 3,258.504 O.OOE+OO 3.27E-06 6.54E-06 Avg. MeV 
Am-241 2.5251E-D3 1.629.252 3,258.504 O.OOE+OO 4.11E+OO 8.23E+OO 0.0150 2.400E+14
 
Am-242m 3.9624E-D7 1.629.252 3,258.504 O.OOE+OO 6.46E-04 1.29E-D3 0.0250 4.983E+13
 
Am-243 l.4880E-06 1,629.252 3,258.504 O.OOE+OO 2.42E-03 4.85E-D3 0.0375 4.332E+13
 
C-14 5.7053E-D9 1,629.252 3,258.504 O.OOE+OO 9.30E-06 1.86E-DS 0.0575 4.662E+13
 
CI-36 1.3124E-32 1,629.252 3,258.504 O.OOE+OO 2.14E-29 4.28E-29 0.0850 2.809E+13 
Cm-243 1.1419E-D7 1,629.252 3,258.504 O.OOE+OO 1.86E-04 3.72E-D4 0.1250 1.855E+13
 
Cm-244 1.6522E-DS 1,629.252 3,258.504 O.OOE+OO 2.69E-02 5.38E-02 0.2250 2.425E+13
 
Co-6O 7.4047E-D7 1,629.252 3.258.504 O.OOE+OO 1.21E-D3 2.41E-03 0.3750 1.055E+13
 
Cs-l34 2.0455E-D5 1,629.252 3,258.504 O.OOE+OO 3.33E-D2 6.67E-D2 0.5750 1.744E+14
 
CS-l35 3.4477E-06 1,629.252 3,258.504 O.OOE+OO 5.62E-03 1.12E-D2 0.8500 2.130E+12
 
CS-137 1.4365E+OO 1,629.252 3,258.504 O.OOE+OO 2.34E-Kl3 4.68E-Kl3 1.2500 1.030E+12 
EU-l54 7.3230E-D3 1,629.252 3.258.504 O.OOE+OO 1.19E-Kll 2.39E-Kll 1.7500 5.799E+l0
 
EU-155 5.9259E-D4 1,629.252 3.258.504 O.OOE+OO 9.65E-Dl 1.93E+OO 2.2500 4.85OE+06
 
Fe-55 2.2791E-06 1,629.252 3,258.504 O.OOE+OO 3.71E-D3 7.43E-03 2.7500 4.627E+06
 
H-3 l.9698E-D3 1,629.252 3,258.504 O.OOE+OO 3.21E+OO 6.42E+OO 3.5000 2.681E+03
 
1-129 7.5300E-D7 1,629.252 3,258.504 O.OOE+OO 1.23E-D3 2.45E-D3 5.ססOO l.096E+03
 
Kr-85 4.1176E-D2 1,629.252 3.258.504 O.OOE+OO 6.71 E-Kll 1.34E-Kl2 7.ססOO 1.199E+02 
Np-237 9.5752E-06 1,629.252 3,258.504 O.OOE+OO 1.56E-D2 3.12E-D2 11.ססOO 1.337E+01 
Pa-231 3.9379E-D9 1,629.252 3,258.504 O.OOE+OO 6.42E-06 1.28E-D5
 
Pl>-21 0 3.3115E-l0 1,629.252 3,258.504 O.OOE+OO 5.40E-D7 l.08E-06
 
Pm-147 9.2402E-D4 1,629.252 3,258.504 O.OOE+OO 1.51E+OO 3.01E+OO
 
PU-238 1.6217E-D2 1,629.252 3,258.504 O.OOE+OO 2.64E-Kll 5.28E-Kll
 
PU-239 4.2810E-D4 1,629.252 3,258.504 O.OOE+OO 6.97E-Dl 1.39E+OO
 
PU-240 2.4333E-D4 1,629.252 3,258.504 O.OOE+OO 3.96E-Dl 7.93E-Dl
 
PU-241 1.6242E-D2 1,629.252 3,258.504 O.OOE+OO 2.65E-Kll 5.29E-Kll
 
PU-242 3.6329E-D7 1,629.252 3,258.504 O.OOE+OO 5.92E-D4 1.18E-D3
 
Ra-226 9.0114E-l0 1,629.252 3,258.504 O.OOE+OO 1.47E-06 2.94E-06
 
Ra-228 3.1019E-14 1,629.252 3,258.504 O.OOE+OO 5.05E-l1 1.01E-l0
 
RU-l06 2.1225E-l0 1,629.252 3,258.504 O.OOE+OO 3.46E-D7 6.92E-D7
 
Se-79 1.2930E-DS 1,629.252 3,258.504 O.OOE+OO 2.11E-D2 4.21E-D2
 
5n-126 1.1571E-DS 1,629.252 3,258.504 O.OOE-KlO 1.89E-D2 3.77E-Q2
 
Sr-90 1.3472E+OO 1,629.252 3,258.504 O.OOE+OO 2.19E-Kl3 4.39E+03
 
Tc-99 4.2239E-D4 1,629.252 3,258.504 O.OOE+OO 6.88E-Ql 1.38E+OO
 
Th-229 12407E-l1 1,629.252 3,258.504 O.OOE+OO 2.02E-06 4.04E-06
 
Th-230 8.3497E-Q8 1,629.252 3,258.504 O.OOE+OO l.36E-D4 2.72E-D4
 
Th-232 3.8371E-14 1,629.252 3,258.504 O.OOE+OO 6.25E-ll 1.25E-l0
 
TI-208 4.0414E-Q8 1,629.252 3,258.504 O.OOE+OO 6.58E-Q5 1.32E-D4
 
U-232 1.0948E-D7 1,629.252 3,258.504 O.OOE+OO 1.78E-D4 3.57E-D4 Thermal Power 
U-233 3.6275E-D9 1,629.252 3,258.504 O.OOE+OO 5.91E-06 1.18E-06 Nominal Heat Bounding 
U-234 1.8562E-D4 1,629.252 3,258.504 O.OOE+OO 3.02E-Ql 6.05E-Ql Output Heal Output 
U-235 -2.7235E-06 1,629.252 0.000 1.59E-D2 1.14E-Q2 1.59E-D2 /Watts) /Wattsl 
U-236 1.5493E-DS 1,629.252 3,258.504 O.OOE+OO 2.52E-Q2 5.05E-Q2 2.73E+01 5.45E+01 
U-238 -4.2851 E-Q9 1,629252 0.000 2.17E-D4 2.10E-D4 2.17E-D4 Total Total 
V-90 1.3475E+OO 1,629.252 3,258.504 O.OOE+OO 220E+03 4.39E-Kl3 
Other Radionuclides 2.23E-Kl3 4.46E-Kl3 
In. TeJlIllbte ~ Sulllllllirv••..n.. .a.... ~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

SOL Enrichment o/e: 91.93720219 60 to 100 

Bumup Summary (MWd) Basis for bumuD used in estimate:
 
FromSFD Estlma1ed
 

Nomlnal:1 I 1,629.252 Nominal bumup cak2Jlated from the heavy metal mass destroyed.
 
Bounding: 3,258.504 Boumfing bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
BumuD Mullh,ller Given Bumup Estimated EOL HMiGiven EOL HM 

Nomlnal:1 0.65 I 1.021 
Bounding: 1.30,

Reactor shutdovvn, core removal. storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. FudllJldT~lnf~OJl EsUmated 

Fuel Name: GRR (GREECE) 1FueI decay start date: 1993 Canister usage: 
SNFID#: 440 estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 108 - MTR TYPE Template: ATR (Ught Water. Alum.. 60 to 100%, U) 3.00 
Heavy Metal Mus: BO'-'=18.76kg ; EO'-'=14.72kg 'Template Bumup(MWd): 367.2 
ROD Storsge SiIe: SRS Template eOl Heavy Metal M..s (MT): 0.00116689 

Templste Decoy Time' 35 years 
!n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 3,825.201 7,650.402 O.ooE+OO 7.68E-06 1.54E-05 Avg. MeV 
Am-241 2.5251E-03 3,825.201 7,650.402 O.ooE+OO 9.66E+OO 1.93E+Ol 0.0150 5.635E+14 
Am-242m 3.9624E-07 3,825.201 7,650.402 O.ooE+OO 1.52E-03 3.03E-03 0.0250 1.170E+14 
Am-243 1.4660E-06 3,825.201 7,650.402 O.ooE+OO 5.69E-03 1.14E-02 0.0375 1.017E+14 
C-14 5.7053E-09 3,825.201 7,650.402 O.ooE+OO 2.18E-05 4.36E-05 0.0575 1.095E+14 
CI-36 1.3124E-32 3,825.201 7,650.402 O.ooE+OO 5.02E-29 l.ooE-28 0.0850 6.596E+13 
Cm-243 1.1419E-07 3,825.201 7,650.402 O.ooE+OO 4.37E-04 8.74E-04 0.1250 4.356E+13 
Cm-244 1.6522E-05 3,825.201 7,650.402 O.ooE+OO 6.32E-02 1.26E-Ol 0.2250 5.694E+13 
Co-GO 7.4047E-07 3,825.201 7,650.402 O.ooE+OO 2.83E-03 5.66E-03 0.3750 2.4nE+13 
Cs-l34 2.0455E-05 3,825.201 7,650.402 O.ooE+OO 7.82E-02 1.56E-ol 0.5750 4.094E+14 
Cs-135 3.4477E-06 3,825.201 7,650.402 O.ooE+OO 1.32E-02 2.64E-02 0.8500 5.001E+12 
Cs-137 1.4365E+OO 3,825.201 7,650.402 O.ooE+OO 5.50E+03 1.10E+04 1.2500 2.419E+12 
Eu-l54 7.3230E-03 3,825.201 7,650.402 O.ooE+OO 2.80E+Ol 5.80E+Ol 1.7500 1.362E+11 
Eu-155 5.9259E-04 3,825.201 7,650.402 O.ooE+OO 2.27E+OO 4.53E+OO 2.2500 1.139E+07 
Fe-55 2.2791E-06 3,825.201 7,650.402 O.ooE+OO 8.72E-03 1.74E-02 2.7500 1.086E+07 
H-3 1.9698E-03 3,825.201 7,650.402 O.ooE+OO 7.53E+OO 1.51E+Ol 3.5000 6.295E+03 
1-129 7.5300E-07 3,825.201 7,650.402 O.ooE+OO 2.88E-03 5.76E-03 5.0000 2.572E+03 
Kr-65 4.1176E-02 3,825.201 7,650.402 O.ooE+OO 1.58E+02 3.15E+02 7.0000 2.815E+02 
Np-237 9.5752E-06 3,825.201 7,650.402 O.ooE+OO 3.66E-02 7.33E-02 11.0000 3.139E+01 
Pa-231 3.9379E-09 3,825.201 7,650.402 O.ooE+OO 1.51E-OS 3.01E-05 
Pb-21 0 3.3115E-l0 3,825.201 7,650.402 O.ooE+OO 1.27E-06 2.53E-06 
Pm-147 9.2402E-04 3,825.201 7,650.402 O.ooE+OO 3.53E+OO 7.07E+OO 
Pu-238 1.6217E-02 3,825.201 7,650.402 O.ooE+OO 6.20E+Ol 1.24E+02 
Pu-239 4.2810E-04 3,825.201 7,650.402 O.ooE+OO l.64E+OO 3.28E+OO 
Pu-24O 2.4333E-04 3,825.201 7,650.402 O.ooE+OO 9.31E-Ol 1.86E+OO 
Pu-241 1.6242E-02 3,825.201 7,650.402 O.ooE+OO 6.21E+Ol 1.24E+02 
Pu-242 3.6329E-07 3,825.201 7,650.402 O.ooE+OO 1.39E-03 2.78E-03 
Ra-226 9.0114E-l0 3,825.201 7,650.402 O.ooE+OO 3.45E-06 6.89E-06 
Ra-228 3.1019E-14 3,825.201 7,650.402 O.ooE+OO 1.19E-l0 2.37E-l0 
RU-l06 2.1225E-l0 3,825.201 7,650.402 O.ooE+OO 8.12E-07 1.62E-06 
5e-79 1.2930E-OS 3,825.201 7,650.402 O.ooE+OO 4.95E-02 9.89E-02 
5n-126 1.1571E-OS 3,825.201 7,650.402 O.ooE+OO 4.43E-02 8.85E-02 
5r-90 1,3472E+oo 3,825.201 7,650.402 O.ooE+OO 5.15E+03 l.03E+04 
Tc-99 4.2239E-04 3,825.201 7,650.402 O.ooE+OO 1.62E+OO 3.23E+OO 
Th-229 1.2407E-l1 3,825.201 7,650.402 O.ooE+OO 4.75E-08 9.49E-oB 
Th-230 8.3497E-08 3,825.201 7,650.402 O.ooE+OO 3.19E-04 6.39E-04 
Th-232 3.8371E-14 3,825.201 7,650.402 O.ooE+OO 1.47E-l0 2.94E-l0 
TI-208 4.0414E-08 3,825.201 7,650.402 O.ooE+OO 1.55E-04 3.09E-04 
U-232 1.0948E-07 3,825.201 7,650.402 O.ooE+OO 4.19E-04 8.38E-04 Thermal Power 
U-233 3.6275E-09 3,825.201 7,650.402 O.ooE+OO 1.39E-OS 2.78E-OS Nominal Heat Boundin9 
U-234 1.8562E-04 3,825.201 7,650.402 O.ooE+OO 7.10E-ol 1.42E+OO Output Heat Output 
U-235 -2.7235E-06 3,825.201 0.000 3.73E-02 2.69E-02 3.73E-02 /Watts) /Wattsi 
U-236 1.5493E-OS 3,825.201 7,650.402 O.ooE+OO 5.93E-02 1.19E-ol 6.40E+Ol 1,28E+02 
U-238 -4.2851E-09 3,825.201 0.000 5.08E-04 4.92E-04 5.08E-04 Total Total 
V-90 1.3475E+OO 3,825.201 7,650.402 O.ooE+OO 5.15E+03 1.03E+04 
Other Radionuclides 523E+03 1.OSE+04 
lll.Template-~~('y, ,llJlde~ 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL enrichment Of.: 91.93720219 60 to 100 

BumupSumma~(MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 3,825.201 Nominal bumup calaJlated from the heavy metal mass destroyed. 
Boundlng:1 I 7.650.402 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf
 
eumup Multiplier
 Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.65 I 1.021 
Bounding:1 1.30 ,

Reactor shutdown, core removal, stomge, shiPping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for ail fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template IJlfatul8(ion Estimated
 

Fuel Name: GTRR 1Fuel decay start date: 1996 Canister usage:
 
SNFID(I: 87 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 25 - ASSEMBLY Template: HFBR (Heavy Water, Alum., 40 to 100"10, U) 0.69 
Heavy Metal Mno: BOl=5.05k9 ; E0l.=4.47k9 'Template Bumup(MWd): 164.6 
ROD Storage Silo: SRS Templ_ BOl Heavy Metal Mass (MT): 0.000377 

Tempi_Decay Time' 25 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.4520E-l0 534.240 1,068.479 O.OOE+OO 2.91E-07 5.83E-07 Avg.MeV 
Am-241 9.2284E-{)3 534.240 1,068.479 O.OOE+OO 4.93E+OO 9.86E+OO 0.0150 1.002E+14 
Am-242m l.3390E-{)6 534.240 1,068.479 O.OOE+OO 7.15E-04 l.43E-03 0.0250 2.062E+13 
Am-243 3.7084E-{)5 534.240 1,068.479 O.OOE+OO 1.98E-02 3.96E-02 0.0375 1.820E+13 
C-14 2.6452E-{)6 534.240 1,068.479 O.OOE+OO 1.41E-{)5 2.83E-05 0.0575 1.942E+13 
CI-36 4.4441E-31 534.240 1,068.479 O.OOE+OO 2.37E-28 4.75E-28 0.0850 1.169E+13 
Cm-243 5.0498E-06 534.240 1,068.479 O.OOE+OO 2.70E-{)3 5.4OE-03 0.1250 8.109E+12 
Cm-244 3.8451E-{)3 534.240 1,068.479 O.OOE+OO 2.05E+OO 4.11E+OO 0.2250 1.009E+13 
Co-60 2.5225E-{)5 534.240 1,068.479 O.OOE+OO 1.35E-{)2 2.70E-02 0.3750 4.367E+12 
Cs-l34 1.9830E-{)3 534.240 1,068.479 O.OOE+OO l.06E+OO 2.12E+OO 0.5750 7.241E+13 
Cs-l35 4.2564E-{)6 534.240 1,068.479 O.OOE+OO 2.27E-{)3 4.55E-{)3 0.8500 1.426E+12 
Cs-137 1.8141E+OO 534.240 1,068.479 O.OOE+OO 9.69E+02 1.94E+03 1.2500 9.626E+ll 
EU-l54 3.4733E-{)2 534.240 1,068.479 O.OOE+OO 1.86E+Ol 3.71E+Ol 1.7500 3.984E+l0 
EU-l55 7.1081E-{)3 534.240 1,068.479 O.OOE+OO 3.80E+OO 7.59E+OO 2.2500 2.148E+06 
Fe-55 3.5790E-D4 534.240 1,068.479 O.OOE+OO 1.91E-{)1 3.82E-{)1 2.7500 1.846E+06 
H-3 3.4945E-{)3 534.240 1,068.479 O.OOE+OO 1.87E+OO 3.73E+OO 3.5000 6.338E+04 
1-129 6.6403E-{)7 534.240 1,068.479 O.OOE+OO 3.55E-04 7.10E-D4 5.0000 2.686E+04 
Kr-85 7.8250E-{)2 534.240 1,068.479 O.OOE+oo 4.18E+Ol 8.36E+Ol 7.0000 3.081E+03 
Np-237 3.1567E-{)5 534.240 1,068.479 O.OOE+OO 1.69E-{)2 3.37E-02 11.0000 3.529E+02 
Pa-231 1.3372E-{)9 534.240 1,068.479 O.OOE+OO 7.14E-{)7 1.43E-06 
Pb-21 0 3.0644E-ll 534.240 1,068.479 O.OOE+OO 1.64E-{)8 3.27E-08 
Pm-147 6.5188E-03 534.240 1,068.479 O.ooE+OO 3.48E+OO 6.97E+OO 
Pu-238 1.4769E-{)1 534.240 1,068.479 O.ooE+OO 7.89E+Ol 1.58E+02 
Pu-239 6.9502E-04 534.240 1,068.479 O.ooE+OO 3.71E-{)1 7.43E-{)1 
Pu-24O 3.7928E-D4 534.240 1,068.479 O.ooE+OO 2.03E-{)1 4.05E-{)1 
Pu-241 1.0565E-Ol 534.240 1,068.479 O.ooE+OO 5.64E+Ol 1.13E+02 
Pu-242 3.0911 E-{)6 534.240 1,068.479 O.ooE+OO 1.65E-{)3 3.30E-{)3 
Ra-226 1.1081E-l0 534.240 1,068.479 O.ooE+OO 5.92E-{)8 1.18E-{)7 
Ra-228 2.1185E-14 534.240 1,068.479 O.ooE+OO 1.13E-ll 2.26E-ll 
Ru-l06 2.3621E-{)7 534.240 1,068.479 O.ooE+OO 1.26E-D4 2.52E-D4 
5e-79 1.2339E-{)5 534.240 1,068.479 O.OOE+OO 6.59E-D3 1.32E-{)2 
5n-126 1.0194E-{)5 534.240 1,068.479 O.ooE+OO 5.45E-03 1.09E-{)2 
5r-90 1.6932E+OO 534.240 1,068.479 O.ooE+OO 9.05E+02 1.81E+03 
Tc-99 3.8056E-D4 534.240 1,068.479 O.OOE+OO 2.03E-Ol 4.07E-{)1 
Th-229 9.1252E-12 534.240 1,068.479 O.ooE+OO 4.88E-{)9 9.75E-{)9 
Th-230 1.5407E-{)8 534.240 1,068.479 O.ooE+OO 8.23E-{)6 1.65E-{)5 
Th-232 2.8937E-14 534.240 1,068.479 O.ooE+OO 1.55E-ll 3.09E-ll 
TI-208 4.7272E-{)8 534.240 1,068.479 O.ooE+OO 2.53E-{)5 5.05E-{)5 
U-232 1.2855E-{)7 534.240 1,068.479 O.ooE+OO 6.87E-{)5 1.37E-D4 Thermal Power 
U-233 5.1470E-{)9 534.240 1,068.479 O.ooE+OO 2.75E-{)6 5.50E-{)6 Nominal Heal Bounding 
U-234 5.6069E-{)5 534.240 1,068.479 O.ooE+OO 3.00E-{)2 5.99E-{)2 Output ~~:,utU-235 -2.8681 E-{)6 534.240 0.000 1.02E-02 8.63E-{)3 1.02E-02 /Wattsl 
U-236 1.6701 E-{)5 534.240 1,068.479 O.ooE+OO 8.92E-D3 1.78E-{)2 1.39E+Ol 2.77E+01 
U-238 -9.4194E-{)9 534.240 0.000 1.18E-04 1.13E-D4 1.18E-D4 Total Total 
Y-90 1.6932E+OO 534.240 1,068.479 O.ooE+OO 9.05E+02 1.81E+03 
Other Radionuclides 9.27E+02 1.85E+03 

m. Temolate 8eIediiJn Summan', Btmum SIJmmlu'y, 2lIld(;~ 
Templale SeIec1ion Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOl Enrichment %: 93.06930693 40 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Estimated
 

Nomln.I:If--_~_~ +-I c-534~_::,-2~O Nominal bumup caI",laled lrom 1M Mavy metal mass dastroyed.
 
Bounding: 1.068.479 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl
Bumuo MultiDiIer Given Bumup Estlm_ EOl HMlGlven EOl HM 

Nominal: 0.24 1 1.001 
Bounding: 0.48,

Reactor shutdown, core removal. storage, shlppmg or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for afl fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel ..... TeQllIIate ~ Estimated 
Fuel N.me: H. B. ROBINSON 1Fuel decay start date: 1966 Canister usage: 

SNFID#: 99 Estimates as of: 2030 18"x15' 
Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: (Worst Case) 0.04 
_vy Metal M.ss: BOl.=.55kg ; EOl.=.52kg 'T....pl.te 8umup(MWd): 62.5 
ROD Storage Site: INEEL T....p1ate BOL _vy Metal M••• (MT): 0.00186865 

T....pl.te Decay Time' 50 years 

n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.5200E-Q8 25.850 51.699 O.OOE+OO 6.51E-05 1.30E-04 Avg. MeV 
Am-241 8.6432E+OO 25.850 51.699 O.OOE+OO 2.23E+02 4.47E+02 0.0150 4.428E+13 
Am-242m 1.5728E-02 25.850 51.699 O.OOE+OO 4.07E-Ol 8.13E-Ql 0.0250 8.654E+12 
Am-243 1.6288E-02 25.850 51.699 O.OOE+OO 4.21E-Ol 8.42E-Ol 0.0375 7.318E+12 
C-14 1.2088E-Ol 25.850 51.699 O.OOE+OO 3.12E+OO 6.24E+OO 0.0575 1.382E+13 
CI-36 2.2849E-03 25.850 51.699 O.OOE+OO 5.91E-02 1.18E-Ol 0.0850 4.633E+12 
Cm-243 6.0144E-04 25.850 51.699 O.OOE+OO 1.55E-02 3.11E-02 0.1250 3.278E+12 
Cm-244 9.4880E-02 25.850 51.699 O.OOE+OO 2.45E+OO 4.91E+OO 0.2250 4.009E+12 
Co-6O 3.9052E+OO 25.850 51.699 O.OOE+OO 1.01E+02 2.02E+02 0.3750 1.735E+12 
Cs-l34 2.2139E-06 25.850 51.699 O.OOE+OO 5.72E-05 1.14E-04 0.5750 2.872E+13 
Cs-l35 4.3976E-04 25.850 51.699 O.OOE+OO 1.14E-02 2.27E-02 0.8500 6.290E+11 
Cs-137 1.4887E+Ol 25.850 51.699 O.OOE+OO 3.85E+02 7.70E+02 1.2500 1.542E+13 
Eu-l54 3.7342E-Ol 25.850 51.699 O.OOE+OO 9.85E+OO 1.93E+Ol 1.7500 1.853E+10 
EU-155 8.4893E-03 25.850 51.699 O.OOE+OO 2.19E-Ol 4.39E-Ol 2.2500 8.014E+07 
Fe-55 5.3750E-03 25.850 51.699 O.OOE+OO 1.39E-Ql 2.78E-Ql 2.7500 1.379E+08 
H-3 1.0472E-Ql 25.850 51.699 O.OOE+OO 2.71E+OO 5.41E+OO 3.5000 8.339E+04 
1-129 1.0618E-05 25.850 51.699 O.OOE+OO 2.74E-04 5.49E-04 5.0000 3.523E+04 
Kr-85 2.2717E-Ql 25.850 51.699 O.OOE+OO 5.87E+OO 1.17E+Ol 7.0000 4.010E+03 
Np-237 1.6400E-04 25.850 51.699 O.OOE+OO 4.24E-Q3 8.48E-03 11.0000 4.573E+02 
Pa-231 2.8888E-06 25.850 51.699 O.OOE+OO 7.42E-Q5 1.48E-04 
Pb-21 0 4.7312E-Q8 25.850 51.699 O.OOE+OO 1.22E-Q8 2.45E-Q8 
Pm-147 3.2198E-04 25.850 51.699 O.OOE+OO 8.32E-03 1.88E-02 
Pu-238 -1.1924E+OO 25.850 0.000 7.03E+Ol 3.95E+Ol 7.03E+Ol 
Pu-239 -4.8800E-Q2 25.850 0.000 8.51E+OO 7.25E+OO 8.51E+OO 
Pu-240 -3.0127E-Ol 25.850 0.000 1.09E+Ol 3.08E+OO 1.09E+Ol 
Pu-241 -1.2917E+02 25.850 0.000 2.80E+03 O.OOE+OO 2.80E+03 
Pu-242 -1.1381E-04 25.850 0.000 4.70E-02 4.41E-Q2 4.70E-02 
Ra-226 1.0760E-Q7 25.850 51.699 O.OOE+OO 2.78E-06 5.56E-06 
Ra-228 6.0160E-07 25.850 51.699 O.OOE+OO 1.56E-05 3.11E-05 
Ru-l06 1.3388E-13 25.850 51.699 O.OOE+OO 3.46E-12 6.92E-12 
5&-79 1.9179E-04 25.850 51.699 O.OOE+OO 4.WE-03 9.92E-Q3 
5n-126 1.6889E-04 25.850 51.699 O.OOE+OO 4.31E-03 8.62E-03 
5r-90 1.3859E+Ol 25.850 51.699 O.OOE+OO 3.58E+02 7.17E+02 
Tc-99 6.7678E-03 25.850 51.699 O.OOE+OO 1.75E-Ql 3.50E-Ol 
Th-229 2.2592E-06 25.850 51.699 O.OOE+OO 5.84E-Q5 1.17E-04 
Th-230 7.5955E-Q8 25.850 51.699 O.OOE+OO 1.96E-04 3.93E-04 
Th-232 6.0208E-07 25.850 51.699 O.OOE+OO 1.56E-Q5 3.11E-Q5 
T1-208 7.5795E-Q5 25.850 51.699 O.OOE+OO 1.96E-03 3.92E-03 
U-232 2.0521E-04 25.850 51.699 O.OOE+OO 5.30E-03 1.06E-02 Thermal Power 
U-233 3.6128E-04 25.850 51.699 O.OOE+OO 9.34E-Q3 1.87E-Q2 Nominal Heat Bounding 
U-234 1.2788E-02 25.850 51.699 O.OOE+OO 3.31E-Ql 6.61E-Ql Output Heat Output 
U-235 5.7488E-04 25.850 51.699 2.35E-04 1.51E-02 3.00E-Q2 /Wattsl /Wattsl 
U-236 2.3485E-04 25.850 51.699 O.OOE+OO 6.07E-03 1.21E-02 1.55E+Ol 3.08E+Ol 
U-238 1.1581E-04 25.850 51.699 2.93E-05 3.02E-Q3 6.02E-Q3 Total Total 
V-90 1.3881E+Ol 25.850 51.699 O.OOE+OO 3.58E+02 7.17E+02 
Other Radlonuclides l.33E+03 2.66E+03 

m. TllmDIate~Summa ...., ......" ,.....e~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER (WOlStCase) This Template was used for the following reasons:
 

Fuel C1addlng: ZIRC-4 SSTAnconel This '""I lidn! dosely match any exisling templates, there/ore the W<lISl case template was used.
 
BOl HM Con.tituents: PU02-U02 U, Th,&Pu 

BOl Enrichment -/.; 2.896564327 Oto tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomin.I:1 I 25.850 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 16.416 51.699 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estim.ted EOl HMlGiven EOl HM 

Nomin.I:1 1.41 I 31.561 
Bounding: 2.82 3.15,

Reactor shutdown, core removal, storage, shiPping or other date confinnlng that Irradiation ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlf~rmation Estimated 

Fuel Name: H. B. ROBINSON (ASSEMBLY) 'Fu£'l decay start date: 1974 Canister usage: 
SNF 10 it: 383 Estimates 8S of: 2030 18"x15' 

Fuel Units & Descr: 1 . ASSEMBLY Template: PWR (Ught Water, Zire. 0 to 5°10, U) 1.00
 
Heavy Metal Mas.: BOl.=236.25kg ; EOl.=229.17kg "Template Bumup(MWd): 61.92
 
ROO Stor_ Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 
ll.Estima_ m x" b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
",A",C..::-2=,2~7,____~__ -----"1.",0=733~E::--0=9:_--_...:60',=73=,2,,.9=35~-__,:.1=3'046:5.871 0.00~E~+OO~~ __::-:7.:23E-06 1.45E-OS Avg. MeV 
Am-241 1.4751 E-Ql 6,732.935 13,465~871--O.ooE+OO 9.93E+02 1.99E+03 0.0150 5.124E+14 
-';AC'm::..-''247.2,,m"----~----,,2'=.680~9:;;E=_-.;;04.;___~---6=,'=7=32;c.,,93:::5:_ __----il.;;3'-:,465~.:;:871 O~OOE+OO 1.81 E+OO 3.61 E+OO 00'.03 5 02750 91·.602767EE++1143
Am-243 6.2484E-04 6,732.935 13,465.871 O.ooE+OO 4.21E+OO 8.41E+OO 
C-14 4.7820E-OS 6,732.935 13,465.871 O.ooE+OO 3.22E-Ol 6.44E-Ql 0.0575 1.211E+14 
.;:C",I--"36~,___-_~~_-8",.=027.9~7",E:--:-Q",7~-----,60',=73=,2,,,.9=,3~5---...:1",3""46,,,5=''08,71 O.ooE+OO 5.41 E-Q3 1.06E-02 0.0850 5.657E+13 
Cm-243 1.7426E-Q4 6,732.935 13,465.871 0.00~EF+OO~c--__-;1",.1;.;7~Ec'+OO~ ~2.~3"5E~+OO'~c----1f_-;0,,,.1,,2~50;;--__---';3::.;.7;;;64~EC'+-;1;;-3 
Cm-244 2.7616E-Q2 6,732.935 13,465.871 O.OOE+OO 1.86E+02 3.72E+02 0.2250 4.830E+13 
.,Cco-6O~:-,- .__~3.",56:;.1~0~E:--:-04=-----6""=73=,2,,,.9~3~5---,--...:1~3,",46:=-,5.871 O.OOE+OO 2.40E+OO 4.80E+OO 0.3750 2.086E+13 
Cs-l34 2.6260E-07 6,732.935 13,465.871 O.ooE+OO 1.77E-03 3.54E-Q3 0.5750 4.912E+14 
~C~S~-1~3~5==::::::::::::::::::::::::~~:::.~~tl'C'74433~~~E~-Q~5~~~~~~~~~6~,'=7=t3~2~."9:::3~5~~~~~~~;1';;3;;'c.;46~"5~.:;:8=7"'1---0=."'00:CE=-+OO~:----;9;'.·7~2~E::--0:::2:;--------o'l°.;94C;;=E-;-O;Ol---j~--;00':.8"'500c:e;------:':4.796E+12 
.,C~S,-:-1;.;3'07 ~9~.88;;7,,0~E=_-Q~1-- __6;?'S73~2~.~93~5:--_---;1~3r::,4~6~5.871 O.OOE+OO 6.66E+03 1.33E+04 1.2500 3.052E+12 
Eu-l54 6.0320E-Q3 6,732.935 13,465.871 0.00E~+OO:~ 74.:06:~E+O.:..;;,1:-__-;8",.;:;12",E=,+O~1__-U-_-:l,::.7=500=- e:1·co34",2;:E;c.+=-11 

~E:'.'u-;-1~5"-5 ~_._2~.~177;;;;;0~E,..;-Q4~ ...:6",,7,,,3:;;2;,;.9:;;35~ __----il.;;3r::,46~5;".o:8:7~1 O.Q(JE+OO 1.47E+OO 2.93E+OO 2.2500 2.206E+07 
-i-Fi'e-;C'5",5 ~ --;7,::.9::;2~96",E~-Q~7------,;6;=::,7=:3",2",.935~---713?'-i-465~.871 O.OOE+OO 5.34E-Q3 1.07E-02 2.7500 7.773E+07 
.;.H:.;-3~ __~ 8,,,.c:09486~:;E:--:-Q~3---,-----,6,,,,7=3~2,,,.9=,35:7-----o1,,,3,",46-==5~.871 O.OOE+OO 6.03E+Ol 1.21 E+02 3.5000 5.547E+06 
-i-1-"'1"'2g:O- ~ ___O,9"'.8"'2"'88"'E=--"'07O:c_----6=,'=7;;:32=..;;935==_--_-;1.;;3,-:,46~5.:;:8,71 O.ooE+OO 6.62E-Q3 1.32E-Q2 5.0000 2.370E+06 
-::K:;-r--''85= ._71.c:007='0o=7,;E:--:-0~2'--------'6''',7=3='2'''.9='3~5-----;1",3'-7.::,465.871 O.ooE+OO 7.21 E+Ol 1.44E+02 7.0000 2.731E+05 
..N~p,-;-2,,3;o7 --;.1:..;.lc;92,,7;;;E=_-Q5~ -6;?'S7;c32~.~935~~---;1.;;3r::,46~5~:;;8",,71 O.ooE+OO 8.03E-Q2 1.61 E-Ql 11.0000 3.135E+04 
Pa-231 1.4703E-Q9 6,732.935 13,465.871 O.ooE+OO 9.90E-Q6 1.98E-OS 
..P;:b--:"2;,:10~ --;c1.~68:;;2;;;8~E-;-1~0------c6",,7,,,3:;;2;,;.9~35~------il.;:3r::,465~.871 O.ooE+OO 1.13E-Q6 2.27E-Q6
Pm-147 6.9606E-06 6,732.935 13,465.871 O.ooE+OO 4.69E-Q2 9.37E-Q2 
Pu-238 6.6263E-Q2 6,732.935 13,465.871 O.ooE+OO 4.46E+02 8.92E+02 
Pu-239 1.1618E-Q2 6,732.935 13,465.871 O.ooE+OO 7.82E+Ol 1.56E+02 
Pu-240 1.5142E-02 6,732.935 13,465.871 O.ooE+OO 1.02E+02 2.04E+02 
Pu-241 4.3788E-Ql 6,732.935 13,465.871 O.ooE+OO 2.95E+03 5.89E+03 
Pu-242 6.4260E-Q5 6,732.935 13,465.871 O.ooE+OO 4.33E-Ol 8.65E-Ql 
Ra-226 3.8501 E-l0 6,732.935 13,465.871 O.ooE+OO 2.59E-Q6 5.18E-Q6 
Ra-228 5.2955E-12 6,732.935 13,465.871 O.ooE+OO 3.57E-Q8 7.13E-Q8 

"-R;::u-=-1=06=-- ...:2"'."'04=1:;:3:;E-;-1;;=4---___.;60',7=3:o2::;.9"'35:;;------01",3,-:,46",50,:.871 O.ooE+OO 1.37E-l0 2.75E-l0 
Se-79 1.2376E-Q5 6,732.935 13,465.871 O.ooE+OO 8.33E-02 1.67E-Ql 
Sn-126 2.5210E-Q5 6.732.935 13,465.871 O.ooE+OO 1.70E-Ql 3.39E-Ql 
Sr-90 6.4163E-Ql 6,732.935 13,465.871 O.ooE+OO 4.32E+03 8.64E+03 
TC-99 3.9357E-Q4 6,732.935 13,465.871 O.ooE+OO 2.65E+OO 5.30E+OO 
Th-229 1.5644E-l0 6,732.935 13,465.871 O.OOE+OO 1.OSE-Q6 2.11E-Q6 
-:iTh'='-';;2,,30:o---------;2:".7=9"'7"'2~E-Q8~---___.;6"',7=3;:2--;.9;:35;o-------;1'"3'c.;465~.8~~71 O.ooE+OO 1.88E-Q4 3.77E-Q4
Th-232 5.3036E-12 6.732.935 13,465.871 O.ooE+OO 3.57E-Q8 7.14E-Q8 
T1-206 1.5136E-Q7 6,732.935 13,465.871 O.ooE+OO 1.02E-Q3 2.04E-Q3 
U-232 4.1005E-Q7 6,732.935 13,465.871 O.ooE+OO 2.76E-Q3 5.52E-Q3 Thermal Power 

""U;-:-2::;33:::- ~2."'5856="'E='-oa=-- Heat__-6?,=73::;2".9=:3"'5:------;1,,3,'-:46.;;5~.'087,,1:__-,___0;c.e;-00:::E=_+OO~-_-_;1--;.7::4c;:E:_:-Q4=--_--=3.-=48"'E~-Q4~-_i,Nominal Bounding
U-234 5.2685E-Q5 6,732.935 13,465.871 O.ooE+OO 3.55E-Ol 7.09E-Ql Output Heat Output 
U-235 -1.4487E-Q6 6,732.935 0.000 1.48E-Q2 5.OSE-Q3 1.48E-Q2 /Watts\ /Watts\ 
U-236 7.5888E-Q6 6,732.935 13,465.871 O.ooE+OO 5.11E-Q2 1.02E-Ql 1.22E+02 2.44E+02 
U-238 -2.6129E-Q7 6,732.935 0.000 7.71E-Q2 7.53E-Q2 7.71E-Q2 TOIaI TOIaI 
Y-90 6.4180E-Ql 6.732.935 13,465.871 O.ooE+OO 4.32E+03 8.64E+03 
Other Radionuclides 6.42E+03 1.28E+04 

Template Selection Summary 
From SFD Used Basis for Parameter Differences:

Reactor ~~---'U"-G:.:HT~W.-:A.-:T.':E:.:.R--+---=L1.':GHc'T'-:W:._:.:AT:.:.E:.:.R'----I 

BOL H::.~=~:~---'Z::c~R~:'''2c'---+---..:Z::;I~c;:C''-----1 
SOL Enrichment %: 2.900129144 0 to 5 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFO estimated 

Nominal: 6,617.309 6,732.935 Nominal bumup cak:ulated from the heavy metal mass destroyed.
 
Bounding:1 I 13,465.871
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimatad EOL HMlGiven EOL HM 
Nominal: 0.81 1.02 I 1.001 

Bounding: 1.63 
1 Reactor shutdown. core removal, storage, stnpplng or other date confummg that Irramation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

DOElSNF/REP-Q78 December 2003 
Revision 1 Page 0-216 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I
 

I 

Fuel Radionuclide Inventory Worksheet 
1. Fud ..... "feqJlate loformation Estimated 

Fuel Name: H. B. ROBINSON RODS 1Fuel decay start date: 1974 Canister usage: 
SNFID#: 864 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 12 - CANISTER OF SCRAP Template: PWR (Ught Water. Zirc, 0 10 5%, U) 12.00 
Heavy Metal Ma••: BOl=25.09kg ; EOl=2O.86kg 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00176911 

Template Decay Time' 50 years 
ft.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 4,021.389 B,042.778 O.ooE+OO 4.32E-06 8.63E-06 Avg.MeV 
Am-241 1.4751E-Ol 4,021.389 8.042.778 O.ooE+OO 5.93E+02 1.19E+03 0.0150 3.060E+14 
Am-242m 2.6809E-04 4,021.389 8.042.778 O.ooE+OO 1.08E+OO 2.16E+OO 0.0250 6.133E+13 
Am-243 6.2484E-04 4,021.389 8,042.778 O.ooE+OO 2.51E+OO 5.03E+OO 0.0375 5.n9E+13 
C-14 4.7820E-05 4,021.389 8,042.778 O.ooE+OO 1.92E-Ol 3.85E-Ol 0.0575 7.231E+13 
CI-36 8.0297E-07 4,021.389 8,042.778 O.ooE+OO 3.23E-03 6.46E-03 0.0850 3.379E+13 
Cm-243 1.7426E-04 4,021.389 8,042.778 O.ooE+OO 7.01E-Ol 1.40E+OO 0.1250 2.248E+13 
Cm-244 2.7616E-Q2 4,021.389 8.042.778 O.ooE+OO 1.11E+02 2.22E+02 0.2250 2.885E+13 
Co-£O 3.5610E-04 4.021.389 8,042.778 O.ooE+OO l.43E+OO 2.86E+OO 0.3750 1.246E+13 
Cs-l34 2.6260E-07 4,021.389 8,042.778 O.ooE+OO 1.06E-03 2.11E-Q3 0.5750 2.934E+14 
Cs-135 1.4433E-05 4,021.389 8.042.778 O.ooE+OO 5.80E-02 1.16E-Ql 0.8500 2.865E+12 
Cs-137 9.8670E-Q1 4,021.389 8,042.778 O.ooE+OO 3.98E+03 7.95E+03 1.2500 1.823E+12 
EU-154 6.0320E-03 4.021.389 8,042.778 O.ooE+OO 2.43E+Ol 4.85E+Ol 1.7500 8.016E+10 
Eu-155 2.1770E-04 4,021.389 8,042.778 O.ooE+OO 8.75E-Ol 1.75E+OO 2.2500 1.317E+07 
Fe-55 7.9296E-07 4,021.389 8,042.778 O.ooE+OO 3.19E-03 6.38E-Q3 2.7500 4.642E+07 
H-3 8.9466E-Q3 4,021.389 8,042.778 O.ooE+OO 3.60E+01 7.20E+01 3.5000 3.313E+06 
1-129 9.8288E-07 4.021.389 8,042.778 O.ooE+OO 3.95E-03 7.91E-03 5.ססOO 1.416E+06 
Kr-85 1.0707E-02 4,021.389 8,042.778 O.ooE+OO 4.31E+01 8.61E+01 7.ססOO 1.631E+05 
Np-237 1.1927E-05 4,021.389 8.042.778 O.ooE+OO 4.80E-02 9.59E-Q2 11.ססOO 1.873E+04 
Pa-231 1.4703E-Q9 4,021.389 8,042.778 O.ooE+OO 5.91E-06 1.18E-Q5 
Pb-21 0 1.6828E-10 4.021.389 8.042.778 O.ooE+OO 6.77E-07 1.35E-06 
Pm-147 6.9606E-06 4,021.389 8,042.778 O.ooE+OO 2.80E-02 5.60E-Q2 
Pu-238 6.6263E-Q2 4,021.389 8,042.778 O.ooE+OO 2.86E+02 5.33E+02 
PU-239 1.1618E-Q2 4,021.389 8,042.778 O.ooE+OO 4.67E+01 9.34E+01 
Pu-240 1.5142E-Q2 4.021.389 8,042.778 O.ooE+OO 6.09E+01 1.22E+02 
Pu-241 4.3786E-Ol 4,021.389 8,042.778 O.ooE+OO 1.76E+03 3.52E+03 
Pu-242 6.4260E-05 4,021.389 8,042.778 O.ooE+OO 2.58E-01 5.17E-Ql 
Ra-226 3.8501E-10 4,021.389 8,042.778 O.ooE+OO 1.55E-06 3.10E-Q6 
Ra-228 52955E-12 4,021.389 8,042.778 O.ooE+OO 2.13E-Q8 4.26E-Q8 
RU-l06 2.0413E-14 4,021.389 8,042.778 O.ooE+OO 8.21E-11 1.64E-l0 
Se-79 1.2376E-Q5 4,021.389 8,042.778 O.ooE+OO 4.98E-02 9.95E-Q2 
Sn-126 2.5210E-Q5 4,021.389 8,042.778 O.ooE+OO 1.01E-01 2.03E-Q1 
Sr-90 6.4163E-01 4,021,389 8.042.778 O.ooE+OO 2.58E+03 5.16E+03 
Te-99 3.9357E-04 4.021.389 8.042.778 O.ooE+OO 1.58E+OO 3.17E+OO 
Th-229 1.5644E-10 4.021.389 8,042.778 O.ooE+OO 6.29E-07 1.26E-Q6 
Th-230 2.7972E-Q8 4,021.389 8,042.778 O.ooE+OO 1.12E-04 2.25E-04 
Th-232 5.3038E-12 4,021.389 8,042.778 O.ooE+OO 2.13E-Q8 4.27E-Q8 
TI-208 1.5136E-07 4,021.389 8,042.778 O.ooE+OO 6.09E-04 1.22E-Q3 
U-232 4.1oo5E-Q7 4.021.389 8,042.778 O.ooE+OO 1.85E-03 3.30E-Q3 Thenmal Power 
U-233 2.5856E-Q8 4,021.389 8,042.778 O.ooE+OO 1.04E-04 2.08E-04 Nominal Heat Bounding 
U-234 5.2685E-Q5 4,021.389 8,042.778 O.ooE+OO 2.12E-Q1 4.24E-Q1 Output Heal Output 
U-235 -1.44B7E-06 4,021.389 0.000 1.57E-Q3 O.ooE+OO 1.57E-Q3 /Watts) /Wattsi 
U-236 7.5888E-Q6 4,021.389 8,042.778 O.ooE+OO 3.05E-Q2 6.10E-Q2 7.27E+Ol 1.45E+02 
U-238 -2.6129E-Q7 4,021.389 0.000 8.19E-Q3 7.14E-03 8.19E-Q3 Total Total 
Y-90 6.4180E-Q1 4.021.389 8,042.778 O.ooE+OO 2.58E+03 5.16E+03 
Other Radionuelides 3.83E+03 7.86E+03 
In. "f.........taSeJooil.n~l'Y,B_ lh1dCbed<s i
 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOl HM Constituents: U02 U 

BOl Enrichment %: 2.899985651 Ot05 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 702.475 4.021.389 Nominal bumup calculated from the heavy ITI9tal mass destroyed. 
Bounding: I 8,042.n8 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstImated Bumupl 
BumuD MultiD11er Given Bumup Estimated EOL HMlGlven EOl HM 

Nomlnal:1 4.58 5.72 I 1.101 
Bounding: 9.16 ,Reaetor shutdown, core removal, storage, shipping or other date confmnln9 that irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide Inventory Wor[(sheet 
I. Fuel and T<implate Information Estimated 

Fuel Name: HFBR 1FueJ decay start date: 19n Canister usage: 
SNFIOi/: 102 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 220 -18 CURVED PLATES Template:
 HFBR (Heavy Water, Alum., 40 to 1()(y}<', U) 6.11 
Heavy Metal Mas.: BOl=82.72k9 ; EOl=58.1Ok9 "Template Bumup(MWd):
 164.6 
ROD Storage 5110: SRS Template BOL Heavy Metal Mo.. (MT):
 0.000377
 

Templole Deeay Tlmo'
 50 years
 

U. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4241E-Q9 22.675.714 45.351.427 O.OOE+OO 3.23E-05 6.46E-Q5 Avg. MeV 
Am-241 1.0407E-Q2 22.675.714 45,351.427 O.OOE+OO 2.36E+02 4.72E+02 0.0150 2.349E+15 
Am-242m 1.1944E-Q6 22.675.714 45,351.427 O.OOE+OO 2.71E-02 5.42E-Q2 0.0250 4.813E+14 
Am-243 3.6993E-Q5 22,675.714 45,351.427 O.OOE+OO 8.39E-Ol I.68E+OO 0.0375 4.202E+14 
C-14 2.6367E-08 22,675.714 45,351.427 O.OOE+OO 5.98E-04 1.20E-03 0.0575 4.553E+14 
CI-36 4.4435E-31 22.675.714 45,351.427 O.OOE+OO 1.01E-26 2.02E-26 0.0850 2.711E+14 
Cm-243 2.7503E-Q6 22,675.714 45.351.427 O.OOE+OO 6.24E-Q2 1.25E-Ql 0.1250 1.787E+14 
Cm-244 1.4775E-Q3 22,675.714 45,351.427 O.OOE+OO 3.35E+Ol 6.70E+Ol 0.2250 2.34OE+14 
Co-6O 9.4350E-Q7 22.675.714 45,351.427 O.OOE+OO 2.14E-Q2 4.28E-Q2 0.3750 1.018E+14 
Cs-134 4.4668E-Q7 22,675.714 45,351.427 O.OOE+OO 1.0IE-Q2 2.03E-Q2 0.5750 1.719E+15 
Cs-135 4.2564E-Q6 22.675.714 45,351.427 O.OOE+OO 9.65E-Q2 1.93E-Ql 0.8500 2.018E+13 
Cs-137 1.0182E+OO 22.675.714 45,351.427 O.OOE+OO 2.31E+04 4.62E+04 1.2500 9.546E+12 
EU-I54 4.6373E-Q3 22.675.714 45.351.427 O.OOE+OO I.05E+02 2.10E+02 1.7500 5.480E+l1 
EU-155 2.1646E-Q4 22,675.714 45,351.427 O.OOE+OO 4.91E+OO 9.82E+OO 2.2500 4.896E+07 
Fe-55 4.5636E-Q7 22,675.714 45,351.427 O.OOE+OO 1.04E-Q2 2.08E-Q2 2.7500 6.083E+07 
H-3 8.5966E-Q4 22,675.714 45.351.427 O.OOE+OO 1.95E+Ol 3.90E+01 3.5000 1. 135E+06 
1-129 6.6403E-Q7 22.675.714 45.351.427 O.OOE+OO 1.51E-02 3.01E-Q2 5.ססOO 4.805E+05 
Kr-85 1.5553E-Q2 22.675.714 45,351.427 O.ODE+OO 3.53E+02 7.05E+02 7.ססOO 5.481E+04 
Np-237 3.1665E-Q5 22,675.714 45,351.427 O.ODE+OO 7.18E-Ql 1.44E+OO 11.ססOO 6.259E+03 
Pa-231 2.4380E-Q9 22,675.714 45,351.427 O.ODE+OO 5.53E-05 1.IIE-Q4 
Pb-21 0 1.7394E-l0 22.675.714 45.351.427 O.OOE+OO 3.94E-06 7.89E-06 
Pm-147 8.8578E-Q6 22,675.714 45,351.427 O.ODE+OO 2.01E-Ol 4.02E-Ol 
PU-238 1.2120E-Ql 22,675.714 45,351.427 O.ODE+OO 2.75E+03 5.50E+03 
PU-239 6.9441E-Q4 22,675.714 45.351.427 O.OOE+OO 1.57E+Ol 3.15E+Ol 
PU-240 3.8299E-Q4 22,675.714 45,351.427 O.OOE+OO 8.68E+OO 1.74E+Ol 
PU-241 3.1731E-Q2 22.675.714 45,351.427 O.OOE+OO 7.20E+02 1.44E+03 
PU-242 3.0911E-Q6 22,675.714 45,351.427 O,ODE+OO 7.01E-Q2 1.40E-Ql 
Ra-226 4.1239E-10 22,675.714 45,351.427 O.ODE+OO 9.35E-06 1.87E-05 
Ra-228 4.5680E-14 22,675.714 45,351.427 O.ODE+OO 1.04E-Q9 2.07E-Q9 
RU-l06 8.1713E-15 22,675.714 45,351.427 O.ODE+OO I.85E-l0 3.71E-l0 
8e-79 1.2333E-05 22,675.714 45,351.427 O.ODE+OO 2:80E-01 5.59E-Ql 
8n-126 1.0194E-Q5 22,675.714 45,351.427 O.ODE+OO 2.31E-Q1 4.62E-Ql 
8r-90 9.3378E-Q1 22.675.714 45,351.427 O.ODE+OO 2.12E+04 4.23E+04 
Te-99 3.8050E-Q4 22,675.714 45,351.427 O.ODE+OO 8.63E+OO 1.73E+Ol 
Th-229 2.9532E-l1 22,675.714 45,351.427 O.ODE+OO 6.70E-Q7 1.34E-06 
Th-230 3.1981E-oB 22.675.714 45,351.427 O.ODE+OO 7.25E-Q4 1.45E-Q3 
Th-232 5.3633E-14 22,675.714 45,351.427 O.ODE+OO 1.22E-09 2.43E-Q9 
T1-208 3.7406E-oB 22,675.714 45,351.427 O.ODE+OO 8.48E-Q4 1.70E-Q3 
U-232 1.0134E-Q7 22,675.714 45,351.427 O.ODE+OO 2.30E-03 4.80E-Q3 Thermal Power 
U-233 92892E-09 22,675.714 45,351.427 O.ODE+OO 2.11E-Q4 421E-Q4 Nominal Heat Bounding 
U-234 6.6403E-Q5 22,675.714 45,351.427 O.ODE+OO 1.51E+OO 3.01E+OO Output Heat Output 
U-235 -2.8661 E-06 22,675.714 0.000 1.66E-Ql 1.01E-Ql 1.66E-Q1 (Wattsl /Wattsl 
U-236 1.6701E-Q5 22,675.714 45,351.427 O.ODE+OO 3.79E-Ol 7.57E-Ql 3.56E+02 7.12E+02 
U-238 -9.4194E-09 22.675.714 0.000 1.92E-Q3 1.71E-03 I.92E-Q3 Total Total 
V-90 9.3439E-Ql 22,675.714 45,351.427 O.ODE+OO 2.12E+04 4.24E+04 
Other Radionuelides 2.22E+04 4.44E+04 

ID. TemoJate~·Sumtnarv, Runnm Slumuaty, and ~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM (6061) ALUM --
BOL HM Conslltuenln: U308 U 

BOl Enrichment '%': 93.08510638 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 22,675.714 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 45.351.427 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Mul1lDller Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.63 I 1.011 
Bounding: 1.26 ,

Reactor shutdown, core removal. storage, shipping or other date confnmlng that Irradiation ceased for fuel.
 

2TotaI bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. F~ ami Template lnfOl1lllllfun Estimated 

. Fuel Name: HFBR 1Fuel decay start date: 1982 Canister usage: 
SNFID#: 706 Estimates as of: 2030 18"x10' 

Fuel Units & Doser: 1050 - 18 CURVED PLATES Template: HFBR (Heavy Water, Alum.. 40 to 100'%', U) 29.17 
Heavy _I Mass: BOl.=394.80k9 : EOl.=282.24k9 'Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl Heavy _I Ma•• (MT): 0.000377 

Template Decay Time' 35yMrs 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.5869E-l0 103.679.354 207.358.707 O.OOE-tOO 9.94E-05 1.99E-04 Avg.MeV 
Am-241 1.0109E-02 103.679.354 207,358.707 O.OOE+OO 1.05E+03 2.10E+03 0.0150 1.532E+16 
Am-242m 12789E-06 103,679.354 207,358.707 O.OOE+OO l.33E-Ol 2.65E-Ql 0.0250 3.147E+15 
Am-243 3.7047E-Q5 103,679.354 207.358.707 O.OOE+OO 3.84E+OO 7.68E+OO 0.0375 2.758E+15 
C-14 2.8416E-08 103.679.354 207,358.707 O.OOE+OO 2.74E-03 5.48E-03 0.0575 2.967E+15 
CI-36 4.4441E-31 103,679.354 207,358.707 O.OOE+OO 4.61E-26 9.22E-26 0.0850 1.776E+15 
Cm-243 3.9605E-Q6 103,679.354 207,358.707 O.OOE+OO 4.11E-Ol 8.21E-Ol 0.1250 1.198E+15 
Cm-244 2.6227E-03 103,679.354 207,358.707 O.OOE+OO 2.72E+02 5.44E+02 0.2250 1.534E+15 
Co-6O 6.7740E-06 103.679.354 207,358.707 O.OOE+OO 7.02E-Ql 1.40E+OO 0.3750 6.659E+14 
Cs-l34 6.8894E-05 103,679.354 207,358.707 O.OOE+OO 7.14E+OO l.43E+Ol 0.5750 1.112E+16 
Cs-135 4.2584E-Q6 103,679.354 207,358.707 O.OOE+OO 4.41E-Ol 8.83E-Ql 0.8500 1.647E+14 
CS-137 1.4399E+OO 103.679.354 207,358.707 O.OOE+OO 1.49E+05 2.99E+05 1.2500 9.844E+13 
Eu-l54 1.5522E-02 103.679.354 207,358.707 O.OOE+OO 1.61E+03 3.22E+03 1.7500 4.658E+12 
EU-155 1.7588E-Q3 103,679.354 207.358.707 O.OOE+OO 1.82E+02 3.65E+02 2.2500 3.225E+08 
Fe-55 2.4933E-Q5 103,679.354 207.358.707 O.OOE+OO 2.59E+OO 5.17E+00 2.7500 3.241E+08 
H-3 1.9945E-03 103.679.354 207,358.707 O.OOE+OO 2.07E+02 4.14E+02 3.5000 8.617E+06 
1-129 6.6403E-07 103,679.354 207,358.707 O.OOE+OO 6.88E-02 l.38E-Ol 5.ססOO 3.661E+06 
Kr-85 4.1002E-Q2 103,679.354 207,358.707 O.OOE+OO 4.25E+03 8.50E+03 7.ססOO 4.192E+05 
Np-237 3.1610E-Q5 103.679.354 207,358.707 O.OOE+OO 3.28E+OO 6.55E+OO 11.ססOO 4.797E+04 
Pa-231 1.8876E-Q9 103.679.354 207,358.707 O.OOE+OO 1.96E-Q4 3.91E-Q4 
Pb-210 8.3840E-ll 103,679.354 207,358.707 O.OOE+OO 8.69E-Q6 1.74E-05 
Pm-147 4.6501E-Q4 103,679.354 207.358.707 O.OOE+OO 4.82E+Ol 9.84E+Ol 
Pu-238 1.3845E-Ql 103.679.354 207,358.707 O.OOE+OO 1.41E+04 2.83E+04 
Pu-239 6.9502E-04 103,679.354 207,358.707 O.OOE+OO 7.21E+Ol 1.44E+02 
Pu-240 3.8183E-04 103,679.354 207,358.707 O.OOE+OO 3.96E+Ol 7.92E+Ol 
Pu-241 6.5310E-Q2 103,679.354 207.358.707 O.OOE+OO 6.77E+03 l.35E+04 
Pu-242 3.0911E-Q6 103,679.354 207,358.707 O.OOE+OO 3.20E-Ol 6.41E-Ol 
Ra-226 2.3512E-l0 103.679.354 207,358.707 O.OOE+OO 2.44E-Q5 4.88E-Q5 
Ra-228 3.3386E-14 103,679.354 207,358.707 O.OOE+OO 3.48E-09 6.92E-09 
RU-l06 2.4490E-l0 103,679.354 207.358.707 O.OOE+OO 2.54E-OS 5.08E-OS 
Se-79 1.2333E-OS 103.679.354 207,358.707 O.OOE+OO 1.28E+OO 2.56E+OO 
5n-126 1.0194E-OS 103.679.354 207,358.707 O.OOE+OO 1.06E+OO 2.11E+OO 
5r-90 1.3348E+OO 103,679.354 207,358.707 O.OOE+OO l.38E+05 2.77E+05 
Te-99 3.8056E-Q4 103,679.354 207,358.707 O.OOE+OO 3.95E+Ol 7.89E+Ol 
Th-229 1.7868E-ll 103.679.354 207,358.707 O.OOE+OO l.85E-Q6 3.70E-Q6 
Th-230 2.3348E-Q8 103,679.354 207,358.707 O.OOE+OO 2.42E-Q3 4.84E-Q3 
Th-232 4.1288E-14 103,679.354 207,358.707 O.OOE+OO 4.28E-09 8.56E-09 
T1-208 4.3190E-Q8 103.679.354 207,358.707 O.OOE+OO 4.48E-Q3 8.96E-Q3 
U-232 1.1707E-07 103,679.354 207,358.707 O.OOE+OO 1.21E-Q2 2.43E-Q2 Thermal Power 
U-233 7.2175E-Q9 103,679.354 207,358.707 O.OOE+OO 7.48E-Q4 1.50E-Q3 Nominal Heat Bounding 
U-234 6.1543E-Q5 103,679.354 207,358.707 O.OOE+OO 6.38E+OO 1.28E+Ol Output Heat Output 
U-235 -2.8681 E-Q6 103,679.354 0.000 7.94E-Ql 4.97E-Q1 7.94E-Q1 !Watts) !Wattsi 
U-236 1.6701E-OS 103,679.354 207,358.707 O.OOE+OO 1.73E+OO 3.46E+OO 2.19E+03 4.37E+03 
U-238 -9.4194E-Q9 103,679.354 0.000 9.18E-03 8.20E-03 9.18E-03 Total Total 
Y-90 1.3348E+OO 103,679.354 207,358.707 O.OOE+OO 1.38E+05 2.77E+05 
Other Radianuelides 1.43E+05 2.86E+05 

1II.TOIlItlIll"'·~·~r,,,1lulmI • ami C... 
Template Selection Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM (6061) ALUM 
BOl HM Constituents: U308 U 

BOL Enrichment 0/..: 93.08510638 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 103.679.354 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 207.358.707 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.60 I 1.011 
Boundlng:1 1.20 

1Reactor shutdown, core removal, stomge, shlPP'ng or other date confmmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeI1lpIate lJIformatWn Estimated 

Fuel Name: HFBR 'Fue:t decay start date: 19n Canister usage: 
SNF 10 I': 961 Estimates as of: 2030 18"xl0' 

Fuel Unl1s & Desc:: 20 - 18 CURVED PLATES Template: HFBR (Heavy Water. Alum., 40 to 100"/0, U) 0.56
 
Heavy Metal M...., BOL=7.52kg ; EOL=5.28kg ~emplate Bumup(MWd): 164.6
 
ROO Storage SI1<>: SRS Template BOl Heavy Metal M.... (MT): 0.000377
 

Template Decay Time' 50 years
 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

RadionuClide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

"A=C-:'22;;';':;7,--- -,1;-:.4-=2~4"I;;:E~-Q:c9;_---_.:;2O'c,06~I.:...4::;2::;9---_:4-,:,1::;2",2~.857 0.ooE_+OOc,,~--_:2C'.:94,=;Ec--Q6~---_.:;5c;.8,,7;iEc--Q6~-+--=..:Av;;;g':'.:':Me=_=_v-----::-:0=---;-:-
"A:::m:..:-2=-4"1;- ---C1."'040~7,,Ec_-Q"'2:c__----'2=',706=_I'-'.4"'2'"'9~---"4"-,1:-2,",2:~.857 ~--OJJoE+OO 2.15E+Ol 4.29E+Ol 0.0150 2.136E+14 
-';A;"m.:..-~247.2"'m"------ __""I.:;.I::::944~E~-Q6_;;i_----~2,:;;0,,6"'1.c;42~9;_---4~,122.857 0.oo:cEc-+OOc;:-;;-_-""2;'o.46~E:-;-0,,3;_----::4:;;.9~2~E--;;0,,,3-_II,-_,:;0c;.02:::::o50;_-----::4c;.3:;:76:::;E.:..+-::::13 
~Ao_mc--~243=_----_-"'3".6"'9793=E:o_-"'05_:_---~2:;;,0"'6-"1."'42"'9;_--_4';"-712=,2",.85",7 O.ooE+OO 7.63E-02 1.53E-Ol 0.0375 3.82OE+13
C-14 2.6367E-08 2,081.429 4,122.857 0.00;;:E.:..+OO~ ~5.';,44:~E--;;05;;;- 1;-:.",09;;;E=--Q4~_-it-_-;;0c;.O:;o57o;5:---- 4;:.-;:139,~E.:..+::;-13 
-;C"I-:,36~;;- 4-=',=443=5:;Ec_-3~1;-----,2="708",1;-:.47.2:;9;------c4;-:,1::;2::;2"".8:57 O.ooE+OO 9.16E-28 1.63E-27 0.0850 2.464E+13 
cm-2~4:_;3_-- ---,2",.7~50~3i=E-~06~----;2""06~1",.4:;;2",9----.::4",,1;;2",2,:;;:.857 O.ooE+OO 5.67E_Q3 1.13E-Q2 0.1250 1.625E+13 
Cm-244 1.4775E-03 2,081.429 4,122.857 O.ooE+OO 3.05E+OO 6.09E+OO 0.2250 2.127E+13 
Co-60 9.4350E_Q7 2,081.429 4,122.857 co-o:0".00,:.::E.:..+OO~_~_1="7947.Ec_-Q737--_---,3".8",9~E=--Q3~-+--CCO.,,37=50",--_.....:9".2,,5:=5=E+:...l2 
-3C2S'c-l;;34~ ,;4-.;.4666"",O':E~-.;;0,,7 ,,2,s:06,,1~.~42;;:9:c_--.....:4?,,,,12~2~.8;;:5;::7;_-_-~_,,,0.s:00,,,E:=+OO:;;;:___-;9,,.:2~1;;E=--Q4~~---;1~.84~E:-;-Q23:_-If--co:;:.5~7;;;5O~_---;11.:;:·.563834,EE++1142 
Cs-l35 4.2564E_Q6 2,061.429 4,122.857 O.ooE+OO 8.77E-Q3 1.75E-02 0.8500 
Cs-137 1.0182E+OO 2,061.429 4,122.857 O.ooE+OO 2.10E+03 4.20E+03 1.2500 8.678E+ll 
Eu-l54 4.6373E-Q3 2,061.429 4,122.857 O.ooE+OO 9.56E+OO 1.91E+Ol 1.7500 4.982E+l0 
Eu-155 2.1646E-04 2,061.429 4,122.857 O.OOE+OO 4.46E-Ol 8.92E_Ql 2.2500 4.451E+06 
Fe-55 4.5836E_Q7 2,061.429 4,122.857 0.00;;:E,,-+OO~__-;;9-':..4;::;5;oE.c;-04~__---;;lc;.8c;9;oE_.:;-0~3,-----1t--~2'';c75OO~--_-c-5'c;53",0",E",+06:;::-
H·3 8.5966E-Q4 2,061.429 4,122.857 O.OOE+OO 1.77E+OO 3.54E+OO 3.5000 1.031E+05 
1-129 6.6403E_Q7 2,061.429 4,122.857 O.OOE+OO 1.37E-Q3 2.74E-03 5.ססOO 4.368E+04 
Kr-85 1.5553E_Q2 2,081.429 4,122.857 0.00,"E;o-+oo~__--,3;:,.21E+Ol 6.41E+Ol 7.ססOO 4.983E+03 
Np-237 3.1665E-05 2,081.429 4,122.857 O.ooE+OO 6.53E_Q2 1.31E_Ql 11.ססOO 5.690E+02 
Pa-231 2.4380E_Q9 2,061.429 4,122.857 O.ooE+OO 5.03E_Q6 1.01 E_Q5 
Pb-21 0 1.7394E-l0 2,061.429 4,122.857 O.ooE+OO 3.59E_Q7 7.17E_Q7 
Pm-147 8.8578E_Q6 2,061.429 4,122.857 O.ooE+OO 1.83E_Q2 3.85E-02 
Pu-236 1.2120E_Ql 2,061.429 4,122.857 O.ooE+OO 2.50E+02 5.ooE+02 
Pu-239 6.9441E-Q4 2,061.429 4,122.857 O.ooE+OO 1.43E+OO 2.86E+OO 
Pu-240 3.8299E-Q4 2,061.429 4,122.857 O.ooE+OO 7.90E-Ol I.58E+OO 
Pu-241 3.1731E-02 2,061.429 4,122.857 O.ooE+OO 6.54E+Ol 1.31E+02 
Pu-242 3.0911E_Q6 2,061.429 4,122.857 O.ooE+OO 6.37E_Q3 1.27E_Q2 
Ra-226 4.1239E-l0 2,061.429 4,122.857 O.ooE+OO 8.50E_Q7 1.70E-Q6 
Ra-228 4.5680E-14 2,061.429 4,122.857 O.ooE+OO 9.42E-ll 1.88E-l0 
Ru-l06 8.1713E-15 2,061.429 4,122.857 O.ooE+OO 1.66E-ll 3.37E-ll 
80-79 1.2333E_Q5 2,061.429 4,122.857 O.ooE+OO 2.54E_Q2 5.08E_Q2 
8n-126 1.0194E-05 2,061.429 4,122.857 O.OOE+OO 2.10E-Q2 4.20E_Q2 
8r-90 9.3378E-Ol 2,061.429 4,122.857 O.ooE+OO 1.92E+03 3.85E+03 
Tc-99 3.8050E-Q4 2,061.429 4,122.857 O.ooE+OO 7.84E_Q1 1.57E+OO 
Th-229 2.9532E-ll 2,061.429 4,122.857 O.ooE+OO 6.09E-Q8 1.22E_Q7 
Th-230 3.1981 E-Q8 2,061.429 4,122.857 O.ooE+OO 6.59E_Q5 1.32E-04 
Th-232 5.3633E-14 2,061.429 4,122.857 O.ooE+OO 1.11E-l0 2.21E-l0 
Tl-208 3.7406E-Q8 2,061.429 4,122.857 O.ooE+OO 7.71E_Q5 I.54E-Q4 
U-232 1.0134E-Q7 2,061.429 4,122.857 O.ooE+OO 2.09E-Q4 4.18E-Q4 Thermal Power 
-iUi--;;233;;;_------~-.;;9::;.2:_;8"'9;;:2E=-Q.;;;;9----,,2,s:06~1.~4;;:29:c_---4?,,o-122~.;;:85;::7:_--,,0s:.00~E+OO~:__-__:l;c.9"'1;;Ec--Q5;;;_---_;3~.83~E;.;-Q52'__-_lINomina! BoundingHeat 
U-234 6.6403E_Q5 2,061.429 4,122.857 O.ooE+OO 1.37E_Ql 2.74E-Ql Output Heat Output 
U-235 -2.8661E_Q6 2,061.429 0.000 1.51E_Q2 9.22E_Q3 1.51E_Q2 /Watts\ /Watts\ 
U-236 1.6701E_Q5 2,061.429 4,122.857 O.ooE+OO 3.44E_Q2 6.89E_Q2 3.24E+Ol 6.47E+Ol 
U-238 -9.4194E-09 2,081.429 0.000 1.75E-Q4 1.55E-Q4 1.75E-Q4 Total Total 
V-90 9.3439E_Ql 2,061.429 4,122.857 O.ooE+OO 1.93E+03 3.85E+03 
Other Radionuclides 2.02E+03 4.04E+03 

Templ_ selection Summary 
FromSFO Used Basis for Parameter Differences: 

Reactor Moderator: HEAVY WATER HEAVY WATER 
Fuel C1addlng:r------''OAL:cUC:M::-7.(606=I''j---t------'=:A'''L7:U:':M;=-----'-1 

BO~~~:=:t-.-:::93::-.08;;:U30~5"'10638;O;8=---t---,4"'0-;-t~"-I;-;OO=---1 

Bumup Summary (MWd) Basis for bumuD used in estimate:
 
FromSFO I Eatima1e<l
 

Nomln":1 I 2,061.429 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding: 4,122.857 Bounding buml.lp assumed to b& twice nominal bumup.
 

Checks 
Eatima1e<lBumupl

BumupMultip/jer Given Bumup Eatima1e<l EOL HMlGlven EOL HM
 
Nomlnel:1 0.63
 I 1.011 

Bounding: 1.26 ,
Reactor shutdolMl, core removal, storage, stuppmg or other date confllTmng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel """TeqJII4e h1f~ Estimated 

Fuel Name: HFEF FISSION CHAMBERS 'Fuel decay .tart date: 1_ Canister usage: 
SNFID#: 894 ~mdHasw: 2roo 18"xl0' 

Fuel Units & Oeser: 1 - UNKNOWN Tempi.": TRIGA-SS (lW/U-Z",. SST. 10 to 20"10. U) 0-01 
Heavy Metal Mas.: BOL: ; EOL:24.35kg 'Tempi... Bumup(MWd): 6.65 
ROO Storage Site: INEEl Templata BOl Heavy Metal Mas. (MT): 0.000195 

Templ... llecay Time' 35 years 

n. EstImates m x" x. b y" y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.7038E-09 23,240.106 23,240.106 O.ooE-IOO l,56E-04 1.56E-04 Avg.MeV 
Am-241 3.9068E-Q3 23,240.106 23,240.106 O.ooE-IOO 9.08E+Ol 9.08E+Ol 0.0150 1.622E+15 
Am-242m 1.2325E-06 23.240.106 23,240.106 O.ooE-IOO 2.86E-02 2.86E-02 0.0250 3.371E+14 
Am-243 1.4732E-07 23,240.106 23,240.106 O.ooE-IOO 3.42E-03 3.42E-Q3 0.0375 2.928E+14 
C-14 1.2824E-04 23,240.106 23,240.106 O.ooE-IOO 2.98E-IOO 2.98E-IOO 0.0575 3.155E+14 
CI-36 2.8120E-Q6 23,240.106 23.240.106 O.ooE-IOO 6.54E-Q2 6.54E-02 0.0850 1.898E+14 
Cm-243 8.6556E-oB 23,240.106 23.240.106 O.ooE-IOO 2.01E-03 2.01E-03 0.1250 1.235E+14 
Cm-244 5.3835E-07 23,240.106 23,240.106 O.ooE-IOO 1.25E-02 1.25E-Q2 0.2250 1.635E+14 
Co-GO 2.4867E-02 23,240.106 23,240.106 O.ooE-IOO 5.78E+02 5.78E+02 0.3750 7.131E+13 
Cs-l34 3.8030E-Q6 23,240.106 23,240.106 O.ooE-IOO 8.84E-Q2 8.84E-02 0.5750 1.193E+15 
Cs-l35 3.2195E-Q5 23,240.106 23,240.108 O.ooE-IOO 7.48E-Ol 7.48E-Ol 0.8500 1.221E+13 
Cs-137 1.3786E-IOO 23,240.106 23,240.106 O.ooE-IOO 3.20E+04 3.20E+04 1.2500 4.737E+13 
Eu-l54 1.3711E-Q3 23,240.106 23,240.106 O.ooE-IOO 3.19E+Ol 3.19E+Ol 1.7500 3.169E+11 
Eu-155 4.4361E-Q4 23,240.106 23,240.106 O.ooE-IOO 1.03E+Ol 1.03E+Ol 2.2500 2.596E+08 
Fe-55 2.6075E-Q4 23.240.106 23,240.106 O.ooE-IOO 6.06E-IOO 6.06E-IOO 2.7500 1.193E+07 
H-3 2.0847E-03 23,240.106 23,240.106 O.ooE-IOO 4.60E+Ol 4.80E+Ol 3.5000 2.858E+04 
1-129 7.3684E-07 23,240.106 23.240.106 O.ooE-IOO 1.71E-02 1.71E-Q2 5.0000 1.203E+04 
Kr-SS 3.6346E-Q2 23,240.106 23,240.106 O.ooE-IOO 8.45E+02 8.45E+02 7.0000 1.357E+03 
Np-237 1.2844E-Q6 23,240.106 23,240.106 O.ooE-IOO 2.98E-02 2.98E-02 11.0000 1.543E+02 
Pa-231 1.2352E-oB 23,240.106 23,240.106 O.ooE-IOO 2.87E-04 2.87E-04 
Pb-21 0 3.5338E-13 23,240.106 23,240.106 O.ooE-IOO 8.21E-09 8.21E-Q9 
Pm-147 7.6346E-Q4 23.240.106 23,240.106 O.ooE-IOO 1.nE+Ol 1.nE+Ol 
Pu-238 8.1970E-Q4 23,240.106 23,240.106 O.ooE-IOO 1.90E+Ol l.90E+Ol 
Pu-239 5.5248E-Q3 23.240.106 23,240.106 O.ooE-IOO 128E+02 1.28E+02 
Pu-24O 2.1203E-03 23,240.106 23,240.106 O.ooE-IOO 4.93E+Ol 4.93E+Ol 
Pu-241 2.4075E-Q2 23,240.106 23,240.106 O.ooE-IOO 5.60E+02 5.60E+02 
Pu-242 2.3128E-Q7 23,240.106 23,240.106 O.ooE-IOO 5.37E-03 5.37E-Q3 
Ra-226 9.6481E-13 23,240.106 23,240.106 O.ooE-IOO 2.24E-oB 2.24E-oB 
Ra-228 2.5188E-l0 23,240.106 23.240.106 O.ooE-IOO 5.85E-Q6 5.85E-06 
RU-l06 1.0214E-l0 23,240.106 23,240.106 O.ooE-IOO 2.37E-Q6 2.37E-06 
Se-79 1.3014E-OS 23,240.106 23,240.106 O.ooE-IOO 3.02E-Ol 3.02E-Ql 
Sn-126 1.2164E-Q5 23,240.106 23,240.106 O.ooE-IOO 2.83E-Ol 2.83E-Ql 
Sr-90 1.2762E-IOO 23,240.106 23,240.106 O.ooE-IOO 2.97E+04 2.97E+04 
Tc-99 4.4241E-Q4 23.240.106 23,240.106 O.ooE-IOO l.03E+Ol 1.03E+Ol 
Th-229 5.9684E-l0 23,240.106 23,240.108 O.ooE-IOO 1.39E-OS 1.39E-Q5 
Th-230 9.3880E-l1 23.240.106 23,240.106 O.ooE-IOO 2.18E-Q6 2.18E-Q6 
Th-232 2.5278E-l0 23,240.106 23.240.106 O.ooE-IOO 5.87E-Q6 5.87E-Q6 
TI-208 1.3723E-oB 23,240.106 23,240.106 O.ooE-IOO 3.19E-Q4 3.19E-Q4 
U-232 3.6932E-oB 23,240.106 23,240.106 O.ooE-IOO 8.58E-Q4 8.58E-04 Thermal Power 
U-233 1.2224E-Q7 23,240.106 23,240.106 O.ooE-IOO 2.84E-03 2.84E-Q3 Nominal Heat Bounding 
U-234 2.5714E-Q7 23,240.106 23,240.106 O.ooE-IOO 5.98E-Q3 5.98E-03 Output Heat Output 
U-235 -2.6194E-Q6 23,240.106 0.000 2.10E-02 O.ooE-IOO 2.10E-Q2 (Watts) (Watts) 
U-236 12695E-Q5 23,240.106 23,240.106 O.ooE-IOO 2.95E-Ol 2.95E-Ol 3.74E+02 3.74E+02 
U-238 -3.6331 E-08 23,240.106 0.000 1.31E-Q2 1.22E-Q2 1.31E-Q2 Total Total 
V-90 1.2765E-IOO 23,240.106 23,240.106 O.ooE-IOO 2.97E+04 2.97E+04 
Other RadiOnuclides 320E+04 320E+04 
;m.Tem1lllIte~~l'Y.B_ ,.ndC~ .
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the foUowing reasons: 

Fuel Cladding: UNKNOWN SST Th~ fuel maldles on all paramol... except cladding (SST ~ conservalive) and enridlment (unknown). 
BOl HM Conatltuenta: U METAL U 

BOL Enrichment 0/.: 10t02O 

Bumup Summary (MWdj Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 23.240.106 Nominal bumup set equal to bounding bumup. 
Bounding: I 23,240.106 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EstImated EOl HMiGiven EOl HM 

Nomlnel:1 14.00 I 1.781 
Bounding: 14.00 ,

Reactor shutdown, core removal, storage, shlPPUlg or other date conflmung that Irradiation ceased for fuel.
 

"otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worl[sheet 
1. Fuel and TelQjllate lnf_tioo Estimated 

Fuel Name: HFIR (INNER) 1Fuel decay start date: 1986 Canister usage: 
SNF 10 #: 1083 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 59 - 171 CURVED PLATES Template: ATR (Ughl Water, Alum., 60 to 1000;0, U) 19.67
 
Heavy MelaI Mass: 80[;,162.191<9 ; EO[;'125.22k9 'Template Bumup(MWd): 367.2
 
ROO Storage Site: SRS Template BOL Heavy Metal Msss (MT): 0.00116689
 

Template Decay Time' 35 years 
D.Estimates m x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
...A-=C-:,-22~7,__-__---~2:;:.0068~;.;E==-;o09::c------,;3"7,,,.3O~3:;;.9~3O~--~74?';o60~7;:.8",60 0.OO"E+OO~;-__-;7c-;.49E-{)5 1.50E-04 Avg. MeV 
';;A;::m.:.-2=_40;1;--------~2_;:.5,,25=_1;.;Eo_-"'03=_---""3:=7"'.3O~3_;:.9C:'3O=_----=74"'.'=60=070'.860=_=----O.ooE+oo 9.42E-Kll 1.88E-Kl2 0.0150 5.495E+15 
-,;Ai':m=--~24:;:2",m"-- ~3::.;.96~24;;:E~-Q",,,,7-----;3~7f.,3O~3::;.923O:;;--_~7",4,s:60"7~.,,,86O:::: -o.ooE+OO 1.48E-02 2.96E-Q~2'----II__0",.",02:::50",-__~1"-.1",4c:l~E+:..l,,,"5 
,;A""m""-~243= -;1-,:.4860~,,,E~-",,06:=- -:3,,,7;,;.303~c;.9;::3O:=-__--:o7c74.",60,,7"":;0:860 0.OOEo_+OO~-_-""5:::.5:;5",Ec:-0":2;- __~1,;;.1,,1,,E-Q~1---1I_-:o:c.0,,,3:::75=___---:9'-;.9,~18;c.E"'+c;l_;;4 
C-14 5.7053E-09 37,303.930 74.607.86O------O:OOE+oo 2.13E-04 4.26E-04 0.0575 1.068E+15 
~C:'::I-":36~,__------1;-:.~31~2;;;4.;:Ec;-3~2,____--__o:3"'7,s:3O~3:;.:.~93O~--_=74?,~60:c:7;"E.86O O.OOE+OO 4.90E-28 9.79E-28 0.0850 6.432E+14 
Cm-243 1.1419E-07 37,303.930 74,607.860 O.OOE+OO 4.26E-Q3 8.52E-03 0.1250 4.248E+14 
.,C"m",-",2~44,,-- ~_~1:,,:.6;;:5::;22~E~-OS:;;o;-----;3~7f.,3S0;;:3::;.923O:;;- __~7",4,s:6"07~.,,,8:60 O.OOE+OO 6.16E-Ol 1.23E+OO 0.2250 5.553E+14 
Co-6O 7.4047E-Q7 37.303.930 74,607.860 0",."OO~;Eo_+OO~--_,:2c;.7:=6",Ec:-0":2;---__,;_5,,,.5-;c2~E-Q_;;o2,__--1I--:0:c.3"'7:=50:-__---:2'-;.4"'16::,:E"'+c;l_;;4 

-=C"'S...:-1-=34'=- 72."'04::::5=5"'Eo_-"'05=_----':3:=7~.3O=3"'.9C:'3O=_---7!C4::::.",60=o7:c"86O,,~ O.OOE+OO 7.63E-Ol 1.53E-KlO 0.5750 3.993E+15 
-;C"'S'-:-1;-;;35~------__';_3.~44"'77~E:.:-06=-----;3"'7"',3O~3."'93O==__--____:::7c74.'"60",7:,.'.;::860 O.OOE+OO 1.29E-Ol 2.57E-Ol 0.8500 4.877E+13 
-i'C"'S-'"'1,,37"o--------...,1"'.4='36=5E"'+OO-='-----,:o3=-7,"'3O"'3"'.9"'3O"'-.----=74::::.60~7,",86O:,:- O.OOE+OO 5.36E-Kl4 1.07E-Kl5 1.2500 2.359E+13 
-;Eo=u'-:-lc=54-;c- ~7."'32"'3O~Ec:-03"'""-----;3"'7"',3O~3."'93O==__--____:::7c::4.=607.860 O.OOE+OO 2.73E-Kl2 5.46E-Kl2 1.7500 1.328E+12 
-;::E"'u--;1'=55=- ...:5"'."'92"'5"'9;::E""-04'=-----=3=-7,"'3"'03"'.9"'3O"'-.-_--:o74::::,60~7'".86O:'~ O.OOE+OO 2.21E-Kll 4.42E-Kll 2.2500 1.110E+08 
-i:Fi-e"'-5::::5:..... ._-o=2c:;.2"'7"'9"'1E~-06.;;;.'_----;3~7f.,3O~3::;.923O:;;- __~7"'4,s:60,,7~.o;.:86O O.OOE+OO 8.50E-02 1.70E-Ql 2.7500 1.059E+08 
H-3 1.9698E-Q3 37.303.930 74,607.8600"'."'OO~;E='+OO~-----'7o::.3::=5;.;E='-Kl~1 1=-.4::::7;;:;E=,-Kl::=:2:---jf_-:3:c.5000=;-__...,6:c.l::3:~9E~+:..:04c7 
-:-1-"1=:29~ ....:,7.:o.5"300=E=--Q~7 -,3~7,".303=",.93O=-__=-74,,.,,,6O,=7=-.~86O O.OOE+OO 2.81 E-02 5.62E-02 5.ססOO 2.508E+04 
Kr-85 4.1176E-02 37,303.930 74,607.860 O.OOE+OO 1.54E-Kl3 3.07E-Kl3 7.ססOO 2.745E+03 
~N:"P---;2:=3-:-7 ~9.",5=-75",2",Eo_-06==__- __---=3=-7~,303~.,,93O=----7!C4::::,60~7"",.860 O.OOE+OO 3.57E-Ql 7.14E-Ql 11.ססOO 3.061E+02 
Pa-231 3.9379E-09 37,303.930 74,607.860 O.OOE+OO 1.47E-04 2.94E-04 
Pb-21O 3.3115E-l0 37,303.930 74,607.860 O.OOE+OO 1.24E-05 2.47E-Q5 
Pm-147 9.2402E-04 37.303.930 74,607.860 0.OOEO'+OO~__---,;3",.45~E,-,-Kl;;;1;,--__-:6cc.8;;;9",E;,--Kl;;;1;'---11 
Pu-238 1.6217E-Q2 37.303.930 74,607.860 O.OO-E-KlO 6.05E-Kl2 1.21E-Kl3 
Pu-239 4.2810E-04 37.303.930 74,607.860 O.OOE-KlO 1.60E-Kll 3.19E-Kll 
Pu-240 2.4333E-04 37,303.930 74,607.860 O.OOE-KlO 9,OBE+OO 1.82E-Kll 
Pu-241 1.6242E-02 37.303.930 74,607.860 O.OOE-KlO 6.06E-Kl2 1.21 E-Kl3 
Pu-242 3.6329E-07 37,303.930 74.607.860 O.OOE+OO 1.36E-Q2 2.71E-Q2 
Ra-226 9.0114E-l0 37,303.930 74,607.860 O.OOE+OO 3.36E-05 6.72E-{)5 
Ra-228 3.1019E-14 37,303.930 74,607.860 O.OOE+OO 1.16E-09 2.31E-Q9 
Ru-l06 2.1225E-l0 37,303.930 74,607.860 O.OOE+OO 7.92E-06 1.58E-{)5 
S8079 1.293OE-OS 37,303.930 74,607.860 O.OOE+OO 4.82E-Ol 9.65E-Ol 
50-126 1.1571E-Q5 37.303.930 74,607.860 O.OOE+OO 4.32E-Ql 8.63E-Ql 

~S::-r-.:;,90;,- ._17.34=7===2;::E,:+oo",-- -=3:=7-=,303=.=93O",---_ ____:::74""",60=o7o::.86O,,~ O.OOE+OO 5.03E-Kl4 1.01 E-Kl5
Tc-99 4.2239E-04 37.303.930 74,607.860 O.OOE+OO 1.58E-Kll 3.15E-Kll 
Th-229 1.2407E-ll 37,303.930 74.607.860 O.OOE+OO 4.63E-Q7 9.26E-Q7 
Th-23O 8.3497E-oB 37,303.930 74,607.860 O.OOE+OO 3.11E-Q3 6.23E-03 
~ThiC-",2i;;32:=- 3~.~83~7:-:;1~Ec:;-1;;;4,-__--;;3",7",,303~.~93O~-----"74?,",60;o:7;::.8;:,60 0.OO"'EC'-+OO==__---;1':.43~E_;-09;;:;------;;2c;.86~E_;-09;;:;-----j1SC Tl-2OB 4.0414E-oB 37,303.930 74,607.860 ----O:OOE+OO 1.51E-Q3 3.02E-03 
U-232 1.0948E-Q7 37,303.930 74,607.860 O.OOE+OO 4.OBE-03 8.17E-03 Thermal Power 

-;:U;.:-2=33"'-- -:;.3"'.6~27=-5"'E=--09""-__--'3:=7~,303=".9C:'300<-__--=74::::."60",70'.86O"=,-_-,0::::.OO=EO'+OO~ c:-l~.35-==E-:-04==-- ,,,2.=-7,,,lE=--Q4-7'_--1INominalHeal Bounding
U-234 1.8582E-Q4 37,303.930 74.607.860 O.OOE+OO 6.92E+OO 1.36E-Kll Output Heat Output 
U-235 -2.7235E-06 37,303.930 0.000 3.26E-Ol 2.25E-Ql 3.26E-Ql twaUsl lWattsi 
U-236 1.5493E-05 37,303.930 74,607.860 O.OOE+OO 5.78E-Ql 1.16E+OO 6.24E+02 1.25E+03 
U-238 -4.2851E-Q9 37.303.930 0.000 3.74E-03 3.58E-03 3.74E-03 Total Total 
V-90 1.3475E+OO 37,303.930 74,607.860 O.OOE+OO 5.03E-Kl4 1.01E-Kl5 
Other Radionuclides 5. 1OE-Kl4 1.02E-Kl5 

Templale Selection Summary 
From SFD Used Basis for Parame11er Differences:

Reactor Moderator: UGHT WATER UGHT WATER 
Fuel Cladding:t------'A:cl':U:;M-:(O:606~lc')--+--'=~A-:LU"M:7-'::.:...--1 

BO;O~E~=~t---;;93".~~~0"'8,,1;:1,---+----=60::-:"~:.:1;-;;00c:----l 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO 1 Estimated 

Nomln":1 37,303.9301 35,010.739 Nominal bumup taken directly from SFD (converted to M\o\Id).
 
Bounding: I 74.607.86C Boundilg bUnwp assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 0.73
 0.94 I 1.001 

Bounding: 1.46 ,
Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuet
 

2t0181 bumup for all fuel associated with this 'NOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMl).
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Fuel Radionuclide Inventory Worksheet 
I, Fuel ..... 'felllpl$te WontI'ltion Estimated 

Fuol Name: HFIR (INNER) 'Fuel decay start date: 1986 Canister usage: 
SNFID#: 103 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 437 - 171 CURVED PLATES Template: ATR (Ught Water: Alum., 60 to 100%, U) 145.67 
_vy Metal Mass: BOl.=1201.31k9 ; EOl.=929.37k9 'Template Bumup(MWd): 367.2 
ROO SIOI'age SlIe: SRS Template BOl _vy Metal Mas. (MT): 0.00116689 

Template Decay Time' 35 years 
.n. Eotinmtes m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 276,301.990 552,603.980 O.ooE+OO 5.54E-04 l.l1E-Q3 Avg.MeV 
Am-241 2.5251E-03 276.301.990 552,603.980 O.ooE+OO 6.98E+02 1.40E+03 0.0150 4.070E+16 
Am-242m 3.9624E-07 276.301.990 552.603.980 O.ooE+OO 1.09E-01 2.19E-Ol 0.0250 8.461E+15 
Am-243 1.4880E-Q6 276,301.990 552.603.980 O.ooE+OO 4.11E-Ol 8.22E-Ql 0.0375 7.346E+15 
C-14 5.7053E-Q9 276.301.990 552,603.980 O.ooE+OO 1.58E-Q3 3.15E-03 0.0575 7.907E+15 
CI-36 1.3124E-32 276,301.990 552,603.980 O.ooE+OO 3.63E-27 7.25E-27 0.0850 4.764E+15 
Cm-243 1.1419E-07 276.301.990 552,603.980 O.ooE+OO 3.16E-02 6.31E-02 0.1250 3.147E+15 
Cm-244 1.6522E-05 276,301.990 552.603.980 O.ooE+OO 4.57E+OO 9.13E+OO 0.2250 4.113E+15 
Co-60 7.4047E-Q7 276,301.990 552,603.980 O.ooE+OO 2.05E-Ol 4.09E-Q1 0.3750 1.789E+15 
Cs-l34 2.0455E-Q5 276,301.990 552,603.980 O.ooE+OO 5.65E+OO 1.13E+Ol 0.5750 2.957E+16 
Cs-135 3.4477E-OS 276.301.990 552.603.980 O.ooE+OO 9.53E-01 1.91E+OO 0.8500 3.612E+14 
Cs-137 1.4365E+OO 276,301.990 552,603.980 O.ooE+OO 3.97E+05 7.94E+05 1.2500 1.747E+14 
EU-154 7.323OE-Q3 276,301.990 552,603.980 O.ooE+OO 2.02E+03 4.05E+03 1.7500 9.835E+12 
Eu-155 5.9259E-04 276,301.990 552.603.980 O.ooE+OO 1.64E+02 3.27E+02 2.2500 8.224E+08 
Fe-55 2.2791E-OS 276,301.990 552,603.980 O.ooE+OO 6.3OE-Q1 1.26E+OO 2.7500 7.846E+08 
H-3 1.9698E-03 276,301.990 552,603.980 O.ooE+OO 5.44E+02 1.09E+03 3.5000 4.547E+05 
1-129 7.5300E-Q7 276,301.990 552,603.980 O.ooE+OO 2.OSE-Ql 4.16E-Ol 5.0000 1.858E+05 
Kr-85 4.1176E-Q2 276,301.990 552,603.980 O.ooE+OO 1.14E+04 2.28E+04 7.0000 2.033E+04 
Np-237 9.5752E-OS 276,301.990 552,603.980 O.ooE+OO 2.65E+OO 5.29E+OO 11.0000 2.267E+03 
Pa-231 3.9379E-Q9 276,301.990 552,603.980 O.ooE+OO 1.09E-03 2.18E-Q3 
Pb-210 3.3115E-10 276,301.990 552,603.980 O.ooE+OO 9.15E-Q5 1.83E-Q4 
Pm-147 9.2402E-Q4 276,301.990 552,603.980 O.ooE+OO 2.55E+02 5.11E+02 
Pu-238 1.6217E-02 276.301.990 552,603.980 O.ooE+OO 4.48E+03 8.96E+03 
PU-239 4.2810E-04 276,301.990 552,603.980 O.ooE+OO 1.18E+02 2.37E+02 
Pu-240 2.4333E-04 276,301.990 552,603.980 O.ooE+OO 6.72E+Ol 1.34E+02 
Pu-241 1.6242E-Q2 276,301.990 552.603.980 O.ooE+OO 4.49E+03 8.98E+03 
Pu-242 3.6329E-Q7 276,301.990 552,603.980 O.ooE+OO 1.ooE-Ol 2.01E-Ql 
Ra-226 9.0114E-l0 276,301.990 552,603.980 O.ooE+OO 2.49E-Q4 4.98E-Q4 
Ra-228 3.1019E-14 276,301.990 552,603.980 O.ooE+OO B.57E-09 1.71E-oB 
RU-1OS 2.1225E-10 276,301.990 552,603.980 O.ooE+OO 5.86E-Q5 1.17E-Q4 
5e-79 1.2930E-Q5 276,301.990 552,603.980 O.ooE+OO 3.57E+OO 7.15E+OO 
5n-126 1.1571E-OS 276,301,990 552,603.980 O.ooE+OO 3,20E+OO 6.39E+OO 
5r-90 1.3472E+OO 276.301.990 552,603.980 O.ooE+OO 3.72E+05 7.44E+05 
Te-99 4.2239E-Q4 276,301.990 552,603.980 O.ooE+OO 1.17E+02 2.33E+02 
Th-229 1.2407E-11 276,301.990 552,603.980 O.ooE+OO 3.43E-OS 6.86E-Q6 
Th-23O 8.3497E-OS 276,301.990 552,603.980 O.ooE+OO 2.31E-02 4.61E-Q2 
Th-232 3.8371E-14 276.301.990 552.603.980 O.ooE+OO LOSE-OS 2.12E-oB 
T1-2OS 4.0414E-oB 276,301.990 552.603.980 O.ooE+OO 1.12E-Q2 2.23E-Q2 
U-232 1.0948E-Q7 276,301.990 552,603.980 O.ooE+OO 3.02E-Q2 6.OSE-02 Thermal Power 
U-233 3.6275E-09 276,301.990 552,603.980 O.ooE+OO l.ooE-03 2.ooE-Q3 Nominal Heat Bounding 
U-234 1.8562E-04 276,301.990 552,603.980 O.ooE+OO 5.13E+01 1.03E+02 Output HeatOulput 
U-235 -2.7235E-Q6 276.301.990 0.000 2.42E+OO 1.67E+OO 2.42E+OO (Wattsl (Wattsl 
U-236 1.5493E-Q5 276,301.990 552.603.980 O.ooE+OO 4.28E+OO 8.56E+OO 4.62E+03 9.25E+03 
U-238 -4.2851 E-Q9 276,301.990 0.000 2.77E-Q2 2.65E-Q2 2.77E-02 Total Total 
V-90 1.3475E+OO 276,301.990 552,603.980 O.ooE+OO 3.72E+05 7.45E+05 
Other Radionuelides 3.78E+05 7.56E+05 
Ill, 'fenl1llate $eIedilm·Somma....,··~ , .....C~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reaclor~lot': UGHTWATER UGHTWATER 

Fuol Cladding: ALUM (6061) ALUM 
BOl HM Constituents: U308 U 

SOL Enrichment '0/.: 93.1408311 6010100 

Bumup Summary (MWd Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 276,301.990\ 257.537.285 Nominal bumup taken cireclly from SFD (converted to MWd). 
Boundlng:1 552.603.980 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EsUmated Bumupl 
Bumup MulUpll... Given Bumup Ealimaled EOl HMlGlven EOl HM 

Nominal: 0.73 0.93 I 1.001 
Bounding:1 1.46 ,

Reaetor shutdown, core removal. storage, shippIng or other date conflrmmg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wol1<sheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdlMT).
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Fuel Radionuclide Inventory Wor[<sheet 
I. Fuel and Tet1l{IIlUe .lJlf~ Estimated 

Fuel NallK: HFIR (OUTER) 1 Fuel decay start date: 1986 Canister usage: 
SNFID#: 707 Estimates as of: 2030 24"xl0' 

Fuel Units & Oeser: 59 - 369 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 19.67 
Heavy Metal Mass: BOL=424.68k9 ; EOL=351.81k9 'Template Bumup(MWd): 367.2 
ROD Storage S"": SRS Template BOL Heavy Melal Mass (MT): 0.00116689 

Template Decay Time' 35 years 
II. Estimates m Xo b Yo Yb Gamma Sources 

Photon Total 
ClIMWd From Nominal BOunding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 2.DD68E_Q9 97,675.503 195,351.006 0.00"=E.:.:-+OO~__~1,,,.96E-04 3.92E-04 AV9_MeV 
Am-241 2.5251E_Q3 97,675.503 195,351.006 O.DOE-+OO 2.47E+02 4.93E+02 0.0150 1.439E+16 
-'iA,=m:--2~4;;2",m"- ,,"3.,,96,,2;o.4,,,E=--;c07;,_----;9",7cS,6",7~5:;:.5,,03~ __-:1;;95~,35~;lcS'006 O.OOE+OO 3.87E-02 7.74E-02 0.0250 2.988E+15 
Am-243 l.4880E-06 97,675.503 195,351.006 0.00",E;,-+o",0~_-_,l",.~45.~E=--Q~1----;2cc·9;cl;-;E=--0",1:;---jII---;co.,,03o:7"'5 -;2".5:;;9;7"OOE+"1;o-5
C-14 5.7053E-09 97,675.503 195,351.006 O~OOE-+OO 5.57E-04 1.11E_Q3 0.0575 2.795E+15 
-=C':-I-""36=-----------'1-;.,.3='1"'2~4=E-::-3C'2-----"9~7 ,SC67=OS"".5"'0"'3'-------c1'"'9"'5"',3"'5-'-":1.006 O.OOE+OO 1.28E-27 2.56E-27 0.0850 1.684E+15 
~CC:m:=.-"243=-------71.c;:1""41:;;9"E=-_Q;;:7:;-----;.90;7';,60;7~S."'5"03~---:1;-;9"'5';,3"'S-;-1';..O;06-O:OO:;::E"--+OO~-~---'1'".~1'2~E=--"02~----;2;:;.2"'3;;:EOC_Q:;;2<--j11--0~.0':12~50~-----'1;'::.1;::1"2E;O:+':'1:;'5 
~C~m",-~244= ~1"".65"",22~E=--~05=----~97="6=,7~5,,,.5,,,0,:,3--___ol,:,95~,~35=-l:::o:.006, O.OOE+OO 1.6iE+oo 3.23E-+OO 0.2250 1.454E+15 
Co-6O 7.4047E_Q7 97,675.503 195,351.006-O:OOE+OO 7.23E-02 1.45E-Ol 0.3750 6.325E+14 
Cs-l34 2.0455E-OS 97,675.503 195,351.006 O.OOE+OO 2.00E+OO 4.00E+OO 0.5750 1.045E+16 
-=C"'S"-1"'35CO---------=-3."'44"'77=E=--06~-----.::9"'7~,6"'7':'S.:O:5O':'3=---...,1"'9::=5~,3"'5""1'O,006 0".OOc~E"-+OO~--__:3"'.;;37"E=--Q~1_--_;;6C';.7;o4~E'c-0,,1;,__j11___';'0.;;c8500~--_-:1"'.2~77;:~E+":1~4 
Cs-137 1.4365E-+OO 97,675.503 195,351.006 O.OOE+OO l.40E+05 2.81E+05 1.2500 6.176E+13 
Eu-l54 7.3230E-Q3 97,675.503 195,351.006 O,OOE+oo 7.15E+02 1.43E+03 1.7500 3.477E+12 
-';Eo=u'-;-lo;5C'S_~ ~5,o.92~59"'E~-Q4_;;_;:_---__;9;=7;:;,6;=7"'5".5:_;:03;;:_--_,1"9;;5"-;,3,,,5,,,1.:;:.00,6 O.OOE+OO 5.79E+Ol 1.16E+02 2.2500 2.907E+08 
-7F7'e-=-5"'5 ..:;2"'.2"'7'=9:o:1E=--Q6= 9~7=',6=7~5"".5O=3--___o1~95~,~35"'l:::o:.00,6 O.OOE-+OO 2.23E_Ql 4.45E-Ol 2.7500 2.774E+08 
H-3 1.9698E-03 97,675.503 195,351.006 0.00c~E'"'+OO~--__,;1"'.9"'2~E+O~2'-------"3:::.85~E+02~'---_jf_-_';'3.~5000~---_:ol::;.60o:7;OEc':+0:;75 

-71-;-'1';:2"'9 -o-7.:::.5::::300~E=--'=0;;-7---__;9;=7;:;,6o;7"'5".S;;;0""3-_---,1,,952;'3~S"'1.~.006 O.OOE+OO 7.3SE-02
 1.47E-Ol 5.ססOO 6.567E+04 
Kr-85 4.1176E-02 97,675.503 195,351.006 O.OOE+OO 4.02E+03
 8.04E+03 7.ססOO 7.188E+03 

-;N"'p-'-;2:;;327 ~~9".50:7;;52=E=--06_;;;;:---__;9;=7;:;,6;=7"'5,o.5:_;:0,,3-_---,1,,9;;5"-;,3"'5"'1.:;:.0,06 O.OOE+OO 9.35E-Ol 1.87E+OO 11.ססOO 8.014E+02 
-;P""aCO-2c;3'::-1 3=-.'=937'7~9~Ec-:-Q;;;9---__;9"'7~,6"'75~.':'50=3o--- __1="95~,3~5~1.006 O.OOE+OO 3.85E-Q4 7.69E-04 
Pb-21 0 3.3115E-l0 97,675.503 195,351.006 O.OOE+OO 3.23E-Q5 6.47E-OS 
Pm-147 9.2402E-Q4 97,675.503 195,351.006 O.OOE+OO 9.03E+Ol 1.81E+02 
Pu-238 1.6217E_Q2 97,675.503 195,351,006 O,OOE-+oo 1.58E+03 3.17E+03 
Pu-239 4.2810E-Q4 97,675.503 195,351.006 O.OOE-+OO 4.18E+Ol 8.36E+Ol 
Pu-240 2.4333E-Q4 97,675,503 195,351.006 O.OOE+OO 2.38E+Ol 4.75E+Ol 
Pu-241 1.6242E_Q2 97,675.503 195,351.006 O.OOE+OO 1.59E+03 3.17E+03 

-;P"'U..:;-2o=4'=2 3==.~63"'2;:9~Ec-:-Q"'7c_--__;9"'7~,6~75~.=503==_---l=,,95~,35~1.OO6 O,OOE+oo 3.55E-02 7.10E_Q2 
Ra-226 9.0114E-l0 97,675,503 195,3S1.006 O.OOE+OO 8.80E_Q5 1,76E-Q4 
-;R;=aco-22~8-------3=.""10"'1:-::9~E-.;-1c;;4---__"90;7s:,6:=;75"'.5O~3=_-___cl,,95~,35~l.OO6 O.OOE+OO 3.03E_Q9 6.06E_Q9 
-;R"'u'-'-1"'06"'- -'2=:.~122=5=E~-1"'0---__;9"'7"=,6:=;75~.==503==_---1'"'95~,3"'5 ..c::l.006 O.OOE+OO 2.07E-05 4.15E-Q5
Se-79 1.2930E-Q5 97,675.503 195,351.006 O.OOE+OO 1.26E+OO 2.S3E+OO 
~S::'n-;;;1;c:26"---------,1i-':.;215;';7"'lE:o--Q5~---_;9"'7';,6::;:75:".5~033C_--_;1~95~,3:;:;5~1~,006 O.OOE+OO 1.13E+OO 2,26E+OO 

~~0'-~~.:;;~:;;--------~7·,34:;022;;;~i::~"'~+OOc.;-Q4~----;:0;;s:::0;;~"':=~~"'3=---~":~::~~ ::: ~:~~~ ~:~~~:~ ~:~~:~ 
""Th-~22~9;;__-------1"'.~240~7"'E-;-1"'1---__;90;7s:,6~75"'.5=03==_--_,1,,9:-::5.:;,3",5~1.006 O,OOE+oo 1,21E-06
 2.42E-06 
.;Th"'-_=2::=30=_--------'8~.':'34=927""E-c-Q6:7----_=9"'7s:,6:=;75"".503~'-----1'"'95~,35~1.OO6 O.OOE+OO 8.16E_Q3
 1.63E_Q2
Th-232 3,6371E-14 97,675.503 195,351.006 O,OOE+oo 3.75E-Q9 7.5OE-Q9 
+T1-ic2;;;083C_-----~-4,;:."'04"'1;.;;4~E-;-Q8~---_;9i;7::;,6::;:75:".5~03~--_,1;;95~,35~1.006 O.OOE+OO 3.95E-Q3 7.89E_Q3 
7U;-::-2:-::3"'2 ___cl"'.0948~"'E~-Q""7=_----;9"'7"',6i:'75"".5=0:_::3,____-___;_1~95~,35~l.:.,o06:c O.OOE+OO 1.07E_Q2 2.14E-02 Thermal Power 
7U:-c-2=33:7- 3-;.,.~62=7'"'5=E_::-Q9:7----_=9=7,"=6=o75:::."'503==_---1'"'95~,35~l.OO6 O.OOE+OO 3.54E-04 7,09E-04 Nominal Heat Bounding 
U-234 1.8562E-Q4 97,675.503 195,351.006 O.OOE+OO 1.81E+Ol 3.63E+Ol Output Heat Output 
U-235 -2,7235E-06 97675503 0.000 8.55E_Ql 5,89E_Ql 8,55E_Ql !Wattsl !Wattsi 
·U,-;-2;;;36;;;--------1·.54=93=E'-Q5~---'9;:;7';;:6~75"':5 ..03;;;;----cl"95=,3'"5-'-'1.006 O.OOE+OO 1.S1 E+OO 3.03E+OO 1.63E+03 3.27E+03 

~U;-;-2"'38;-=-------___c-4;'-."'2""85"'1;:E'_;-Q:-::9:__--__;;90;7s:,6~75"'.503~:__-___c=0=;.",0007; 9.79E_Q3 9.37E-Q3 9.79E-Q3 Total Total 
Y-90 1.3475E+OO 97,675,503 195,351.006 O.OOE+OO 1.32E+05 2,63E+05 
Other Radionuclides 1.34E+05 2.67E+05 
m.Template~ SummarY, ~ 
Template selection Summary 

FromSFD ~ Basis for Parameier Differences:
Reactor Moderator: UGHT WATER UGHT WATER 

Fuel C1addlng:I---'A:CL:':U::M=(606~l;:-) --+---CC-'--:A·lU~M::'-''----i 

BO~O~~:..a::~I--~93~."::1~~::-8=--+---c60=1~"-l-coo~----t 

Bumup Summary (MWdr Basis tor bumup used in estimate: 
FromSFD Estimated 

Nominal: 97,67S.503 69,004.569 Nominal bumup taken diradly from SFD (converted 10 MWd).
 
Boundlng:1 I 195,351.006 Bounding bumup assumed 10 be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 
Nominal: 0.73 0.71 I 0.931 

Boundlng:1 1.46
 
1 Reactor shutdown, core removal. storage, shiPping or olher dale confmnang Ihallrradiation ceased for fuel.
 

2Tolal bumup for all fuel associaled with this \YOrksheel must be divided by BOl heavy melal mass 10 gel specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. PlOd and Temp..... Wannatioo Estimated 

Fuel Name: HFIR (OUTER) 'Fuel decay start date: 1986 Canister usage: 
SNFID#: 1084 EstImates as of: 2030 24"x10' 

Fuel Unlls & Iles<:r: 437 - 369 CURVED PLATES Template: AlR (Ught Water, Alum., 60 to 100%, U) 145.67 
Heavy Metal Mass: BOl=3145.48kg ; EOl=2610.33kg "Template Bumup(MWd):
 367.2 
ROD Storage Site: sRS Template BOl Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 35 years
 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 723,460.929 1,446,921.858 O.ooEtOO 1.45E-03 2.90E-03 AV9. MeV 
Am-241 2.5251E-03 723,460.929 1,446,921.858 O.ooEtOO 1.83E+03 3.65E+03 0.0150 1.066E+17 
Am-242m 3.9624E-Q7 723,460.929 1,446,921.858 O.ooEtOO 2.87E-01 5.73E-01 0.0250 2.213E+16 
Am-243 1.4880E-Q6 723,460.929 1,446,921.858 O.ooEtOO 1.08EtOO 2.15EtOO 0.0375 1.923£+16 
C-14 5.7053E-09 723,460.929 1,446,921.858 O.ooEtOO 4.13E-03 8.26E-03 0.0575 2.070E+16 
CI-36 1.3124E-32 723,460.929 1,446,921.858 O.ooEtOO 9.49E-27 1.90E-26 0.0850 1.247E+16 
Cm-243 1.1419E-07 723,460.929 1,446,921.858 O.ooEtOO 8.26E-02 1.65E-01 0.1250 8.239E+15 
Cm-244 1.8522E-Q5 723,460.929 1,446,921.858 O.ooEtOO 1.20E+01 2.39E+01 0.2250 1.077E+16 
Co-GO 7.4047E-Q7 723,460.929 1,446,921.858 O.ooEtOO 5.36E-01 1.07EtOO 0.3750 4.685E+15 
Cs-134 2.0455E-Q5 723,460.929 1,446,921.858 O.ooEtOO 1.48E+01 2.96E+01 0.5750 7.743E+16 
Cs-135 3.4477E-OB 723.460.929 1,446,921.858 O.ooEtOO 2.49EtOO 4.99EtOO 0.8500 9.458E+14 
Cs-137 1.4365EtOO 723,460.929 1,446,921.858 O.ooEtOO 1.04E+06 2.08E+06 1.2500 4.575E+14 
Eu-154 7.3230E-03 723,460.929 1,446,921.858 O.ooEtOO 5.30E+03 1.OBE+04 1.7500 2.575E+13 
Eu-155 5.9259E-Q4 723,460.929 1,446,921.858 O.ooEtOO 4.29E+02 8.57E+02 2.2500 2.153E+09 
Fe-55 2.2791E-Q6 723,460.929 1,446,921.858 O.ooEtOO 1.65EtOO 3.30EtOO 2.7500 2.054E+09 
H-3 1.9698E-Q3 723,460.929 1,446,921.858 O.ooEtOO 1.43E+03 2.85E+03 3.5000 1.191E+06 
1-129 7.5300E-07 723,460.929 1,446,921.858 O.ooEtOO 5.45E-01 1.09EtOO 5.ססOO 4.864E+05 
Kr-85 4.1176E-02 723,460.929 1,446,921.858 O.ooEtOO 2.98E+04 5.96E+04 7.ססOO 5.324E+04 
Np-237 9.5752E-Q6 723,460.929 1,446,921.858 O.ooEtOO 6.93EtOO 1.39E+01 11.ססOO 5.935E+03 
Pa-231 3.9379E-09 723,460.929 1,446,921.858 O.ooEtOO 2.85E-03 5.70E-03 
Pb-21 0 3.3115E-l0 723,460.929 1,446,921.858 O.ooEtOO 2.40E-04 4.79E-04 
Pm-147 9.2402E-Q4 723,460.929 1,446,921.858 O.ooEtOO 6.68E+02 1.34E+03 
Pu-238 1.6217E-Q2 723,460.929 1,446,921.858 O.ooEtOO 1.17E+04 2.35E+04 
Pu-239 4.2810E-Q4 723,460.929 1,446,921.858 O.ooEtOO 3.10E+02 6.19E+02 
Pu-240 2.4333E-Q4 723,460.929 1,446,921.858 O.ooEtOO 1.76E+02 3.52E+02 
Pu-241 1.6242E-02 723,460.929 1,446,921.858 O.ooEtOO 1.18E+04 2.35E+04 
Pu-242 3.6329E-07 723,460.929 1,446,921.858 O.ooEtOO 2.63E-Ol 5.26E-Ol 
Ra-226 9.0114E-l0 723,460.929 1,446,921.858 O.ooEtOO 6.52E-04 1.30E-03 
Ra-228 3.1019E-14 723,460.929 1,446,921.858 O.ooEtOO 2.24E-08 4.49E-oB 
Ru-1OB 2.1225E-l0 723,460.929 1,446,921.858 O.ooEtOO 1.54E-04 3.07E-04 
Se-79 1.2930E-OS 723,460.929 1,446,921.858 O.ooEtOO 9.35EtOO 1.87E+Ol 
Sn-126 1.1571E-OS 723,460.929 1,446,921.658 O,OOEtOO 8.37EtOO 1.67E+{)1 
Sr-90 1.3472EtOO 723,460.929 1,446,921.858 O.ooEtOO 9.75E+05 1.95E+06 
Te-99 4.2239E-04 723,460.929 1,446,921.858 O.ooEtOO 3.OBE+02 6.11E+02 
Th-229 1.2407E-11 723,460.929 1,446,921.858 O.ooEtOO 8.98E-Q6 1.80E-Q5 
Th-230 8.3497E-08 723,460.929 1,446,921.858 O.ooEtOO 6.04E-02 1.21E-Ol 
Th-232 3.8371E-14 723,460.929 1,446,921.858 O.ooEtOO 2.78E-oB 5.55E-oB 
TI-208 4.0414E-oB 723,460.929 1,446,921.858 O.ooEtOO 2.92E-Q2 5.85E-Q2 
U-232 1.0948E-Q7 723,460.929 1,446,921.858 O.ooEtOO 7.92E-Q2 1.58E-Ql Thenmal Power 
U-233 3.6275E-Q9 723,460.929 1,446,921.858 O.ooEtOO 2.62E-03 5.25E-Q3 Nominal Heat Bounding 
U-234 1.8582E-Q4 723,460.929 1,446,921.858 O.ooEtOO 1.34E+02 2.69E+02 Output Heat Output 
U-235 ·2.7235E-Q6 723,460.929 0.000 6.33EtOO 4.36EtOO 6.33EtOO (Watts) (Watts) 
U-236 1.5493E-OS 723,460.929 1,446,921.858 O.ooEtOO 1.12E+Ol 2.24E+Ol 1.21E+04 2.42E+04 
U-238 -4.2851 E-Q9 723,460.929 0.000 7.25E-02 6.94E-Q2 7.25E-Q2 Total Total 
V-90 1.3475EtOO 723,460.929 1,446,921.858 O.ooEtOO 9.75E+05 1.95E+06 
Other Radionuelides 9.90E+05 1.98E+06 
m.Te-seledlon~"",8 andCMclls 
Template Selection Summary 

From SFD Uaed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATEA LIGHT WATER 

Fuel Claddln9: ALUM (6061) ALUM 
BOl HM Constl1uents: U308 U 

BOL Enrichment "0: 93.14083004 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 723,460.929 506,797.621 NOrrdnal bumup taken c1rect1y from SFD (converted to MWd). 
Boundln9:r 1.446,921.858 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumuo MultlDlier Given BumuD Estimated EOl HMlGlven EOl HM 
Nomlnal:1 0.73 0.70 I 0.931 

Bounding: 1.46 ,
Reactor shutdown. core removal, storage, shlppmg or other date confirming that Inadlation ceased for fuel. 

~otal bumup for all fuel associated YJith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worllsheet 
I. Fuehnd T<lIDjlIate lnfonuatlon Estimated
 

Fuel Nam<>: HIFAR (AUSTRAUAj 'Fuel decay start date: 1998 Canister usage:
 
SNFIDU: 680 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 240 - 12 CURVED PLATES Template: HFBR (Heavy Water, Alum., 40 to 100%, U) 6.67
 
Heavy Metal M....: B01..=45.19kg ; EOl.=33.62kg 2Templarte Bumup{MWd): 164.6
 
ROO Storage Sit<:: SRS Templats BOL Heavy Metal Mass (MT): 0.000377 

Template Decay Time· 25 years 
ll. Estimates m b Yn Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Burnup (MWd)2 8umup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
AC-227 5.4520E-l0 10,655.320 21,310.639 O.OOE+OO 5.81E-OO 1.16E_Q5 Avg.MeV 
'Ac:m"'_2"'4"'1c----- ----c9~.22~84~E_Q~3------'Ol?0,"'65"'5O:.3;;:;2"'Oc---;;21'"',3:=:1~0~.6:39 0.OOE:_'_+OO~---"9:.-;.83;.;-~E~+O~~1~~~~~~~lc;.'::;9"'7'i=E+O~2'---__jr-~0.~01";5~0----;I':.99~8:~E:-'-+:.:;15 
.:,Amc=--~24~2:;'m"-------il"'.33~90"'E~-~OO;;_---_:1:_;0"',6,,5,o5"'.3;;:2~0-__",,2~1,~3~10.639 O.OOE+OO 1.43E-02 2.85E-02 0.0250 4.112E+14
';AC'mc;--:=-24.:.:3=-- --=3:,:.7c;084=E~-OS_=_----'1":0"',6"'5~5".3"'2;;0--_.::;2.:.:1 ,~3.:.:10=,.,,"63:9 O.OOE+OO 3.95E-Ol 7.90E_Ql 0.0375 3.631 E+14 
C-14 2.6452E-oB 10,655.320 21,310.639 O.OOE+OO 2.82E-04 5.64E_Q4 0.0575 3.872E+14 
C~36 4.4441E-31 10,655.320 21,310.639 ;;0.~OO~.E;_+OO~---4o:,:.74E-27 9.47E-27 0.0850 2.331E+14 
Cm-243 5.0498E-06 10,855.320 21,310.639 O.OOE+OO 5.36E-02 I.OSE_Ql 0.1250 1.617E+14 
Cm-244 3.8451E-03 10,655.320 21,310.639 O.OOE+OO 4.10E+Ol 8.19E+Ol 0.2250 2.012E+14 
-;Cc:o-6Oc~=---------2?.::;52;;;2"'5,;::E-;-05~----:I""OS,6;;55='."'32;;:;0;----""2"'1,~3c;-:10O:.6"'39---0:00;-E+OO~;----.;c2.""6'"9E"'-"'O:O-I---===5.""38~E'"_Q~I-+-00'.3=7::;5O;------=8.=709=E+.:...l':'-3 
CS-I34 1.9830E_Q3 10,655.320 21,310.639 O.OOE+OO 2.11E+Ol 4.23E+Ol 0.5750 1.444E+15 
CS-I35 4.2564E-06 10,655.320 21,310.639 O.OOE+OO 4.54E-02 9.07E_Q2 0.8500 2.844E+13 
CS-137 1.8141E+OO 10,655.320 21,310.639 O.OOE+OO 1.93E+04 3.87E+04 1.2500 1.920E+13 

-;E"u.:...-l;-;540;0-- ""3:':.4;:;7"'33c;:E;_-Q-=-2------,1~0"',65~5"'.3"'2~0---""2::-10:;:,3::-10",.,,,,639 O.OOE+OO 3.70E+02 7.40E+02 1.7500 7.946E+ll 
EU-155 7.1OS1E-03 10,655.320 21,310.639 O.OOE+OO 7.57E+Ol 1.51E+02 2.2500 4.284E+07 
Fe-55 3.5790E_Q4 10,655.320 21,310.639 O.OOE+OO 3.81E+OO 7.63E+OO 2.7500 3.681E+07 
H-3 3.4945E-03 10,655.320 21,310.639 O.OOE+OO 3.72E+Ol 7.45E+Ol 3.5000 1.264E+06 
1-129 6.6403E_Q7 10,655.320 21,310.639 O.OOE+OO 7.OSE-03 1.42E_Q2 5.ססOO 5.358E+05 
Kr-85 7.8250E-02 10,655.320 21,310.639 O.OOE+OO 8.34E+02 1.67E+03 7.ססOO 6.146E+04 
.;;N"'P-'C2"'3"7---------'3::..1='56=7=E'C-05~-----'.:10~,"'65='5,,.3='2~0=---'C2'"'1-",3'-'1~0~.639 O.OOE+OO 3.36E-Ol 6.73E_Ql 11.ססOO 7.040E+03 
Pa-231 1.3372E-Q9 10,655.320 21,310.639 O.OOE+OO 1.42E-05 2.85E-05 
Pb-210 3.0644E-ll 10,655.320 21,310.639 O.OOE+OO 3.27E-07 6_53E_Q7 
Pm-147 6.5188E-03 10,655.320 21,310.639 O.OOE+OO 6.95E+Ol 1.39E+02 
PU-238 1.4769E_Ql 10,655.320 21,310.639 O.OOE+OO 1.57E+03 3.15E+03 
PU-239 6.9502E-04 10,655.320 21,310.639 O.OOE+OO 7.41E+OO 1.48E+Ol 
PU-240 3.7928E-04 10,655.320 21,310.639 O.OOE+OO 4.04E+OO 8.OSE+OO 
PU-241 1.0565E-Ol 10,655.320 21,310.639 O.OOE+OO 1.13E+03 2.25E+03 
PU-242 3.0911 E-OO 10,655.320 21,310.639 O.OOE+OO 3.29E-02 6.59E_Q2 
Ra-226 1.lOS1E-l0 10,655.320 21,310.639 O.OOE+OO 1.18E-06 2.36E-06 
Ra-228 2.1185E-14 10,655.320 21,310.639 O.OOE+OO 2.26E-l0 4.51E-l0 
RU-l00 2.3821 E_Q7 10,655.320 21 ,310.639 0.OOE:__+OO=__--';2::;.5,~2=E'C-03~----';5"'.Oo::3,;::E'C-03~__i1 
8e-79 1.2339E_OS 10,655.320 21,310.639 O.OOE+OO 1.31E_Ql 2.63E_Ql 
8n-126 1.0194E_OS 10,655.320 21,310.639 O.OOE+OO 1.09E-Ql 2.17E-Ql 
8r-90 1.6932E+OO 10,655.320 21,310.639 O.OOE+OO 1.80E+04 3.61E+04 
TC-99 3_8056E_Q4 10,655.320 21,310.639 O.OOE+OO 4.05E+OO 8.11E+OO 
Th-229 9.1252E-12 10,655.320 21,310.639 O.OOE+OO 9.72E-oB 1.94E_Q7 
Th-230 1.5407E-oB 10,655.320 21 ,310.639 0.OOE;o-+OO'-=-__c_l"'.~64;;-;Eo--04~---3"'.~28:;;Eo--Q4~-il 
Th-232 2.8937E-14 10,655.320 21,310.639 O.OOE+OO 3.OSE-l0 6.17E-l0 
T~2OS 4.7272E-oB 10,655.320 21,310.639 O.OOE+OO 5.04E-04 1.0IE-03 

TUi"-2;;;3,,2;-- ._il~2::;85:;:5"'E:;--Q;;.7,,~-_-;1c;:0"',65~5.:;.3:;;2O;;._--__;;2~1,:;;3~10"'.63~ 9 O.OOE+OO 1.37E_Q3 2.74E-03 Thermal Power 
7U;-:-2;;;33~-------5='."'14;;;7o.':0,;::E-;-09~---_:I""OS,65"'5='."'32"'0;__--_;:2"'1,~3c;_:10o:.63=_:""9---0"'.,o;OO"'E='+OO'-=---___c5o.:.48~~E:;_-OS~--___:I;_:..'"'10"'E;__Q4=-----ilNomlnaIHeatBounding
U-234 5.6069E-05 10,655.320 21,310.639 O.OOE+OO 5.97E-Ql 1.19E+OO Output Heat Output 
U-235 -2.8661 E-06 10,655.320 0.000 7.80E-02 4.74E-02 7.80E_Q2 /Wattsl /Wattsl 
U-236 1.6701 E-05 10,655.320 21,310.639 O.OOE+OO 1.78E_Ql 3.56E_Ql 2.76E+02 S.53E+02 
U-238 -9.4194E_Q9 10,655.320 0.000 3.06E-03 2.96E-03 3.00E-03 Total Total 
V-90 1.6932E+OO 10,655.320 21,310.639 O.OOE+OO 1.80E+04 3.61E+04 
Other Radionuclides 1.85E+04 3.70E+04 
ID. Temolafe SeIedioo Stunlllary. IJunn1 ,llIId CbeclG 
Template SeIecIion Summarv 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator:f----'H.::EA=VY:.,W::c.:AT:.:E:::R=--+_-'H:.:EA=VY.:.,::W"'A__TE=:R'----1 

SOL H::n=~~f-----;:;t;";~",~;;-_-+-_-c:A,,;LU7UM"'-----1 
BOL Enrichment %: 79.82555621 40 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 I 10,655.320 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 21.310.639 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nomlna::1 0.54
 I 1.011 

Bounding: 1.08 ,
Reactor shutdo'Nfl. core removal. storage, shipping or other date confmmng that Irradiation ceased fOT fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel and TeJ1llIIale laf~on Estimated 
Fuel Name: HOR (NETHERLANDS) 'Fuel decay start date: 1988 Canister usage: 

SNFID#: 713 Estimates as of: 2030 18"xl0' 
Fuel Units & Deocr: 33 - ASSEMBLY Template: AlR (Light Water, Alum.• 6010 100%, U) 1.38 
Heavy Metal Ma••: BOl=6.55kg ; E0l=4.01kg 'Template Sumup(MWd): 367.2 
ROD Slorage Site: SRS Template SOL HeavyMelaI Masa(MT): 0.00116689
 

Template oacay Time' 35 years
 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initiat Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 2,406.376 4,812.753 O.OOE+OO 4.83E-06 9.66E-06 Avg. MeV 
Am-241 2.5251E-Q3 2,406.376 4,812.753 O.OOE+OO 6.08E+OO 1.22E+Ol 0.0150 3.545E+14 
Am-242m 3.9624E'()7 2,406.376 4,812.753 O.OOE+OO 9.54E-04 1.91E-03 0.0250 7.361E+13 
Am-243 1.4880E-06 2,406.376 4,812.753 O.OOE+OO 3.58E-03 7.16E-03 0.0375 6.398E+13 
C-14 5.7053E-09 2,406.376 4,812.753 O.OOE+OO 1.37E.()5 2.75E-05 0.0575 6.886E+13 
CI-38 1.3124E-32 2,406.376 4,812.753 O.OOE+OO 3.16E-29 6.32E-29 0.0850 4.149E+13 
Cm-243 1.1419E'()7 2,406.376 4,812.753 O.OOE+OO 2.75E-04 5.50E-04 0.1250 2.741E+13 
Cm-244 1.6522E.()5 2,406.376 4,812.753 O.OOE+OO 3.98E-02 7.95E-02 0.2250 3.582E+13 
Co-60 7.4047E-07 2,406.376 4,812.753 O.OOE+OO 1.78E-03 3.56E'()3 0.3750 1.558E+13 
Cs-l34 2.0455E-05 2,406.376 4,812.753 O.OOE+OO 4.92E-02 9.84E'()2 0.5750 2.575E+14 
Cs-135 3.4477E-06 2,406.376 4,812.753 O.OOE+OO 8.30E-03 1.66E'()2 0.8500 3.146E+12 
Cs-137 1.4365E+OO 2,406.376 4,812.753 O.OOE+OO 3.46E+03 6.91E+03 1.2500 1.522E+12 
Eu-l54 7.3230E-03 2,406.376 4,812.753 O.OOE+OO 1.76E+Ol 3.52E+Ol 1.7500 8.566E+l0 
Eu-155 5.9259E-04 2,406.376 4,812.753 O.OOE+OO 1.43E+OO 2.85E+OO 2.2500 7.163E+06 
Fe-55 2.2791E-06 2,406.376 4,812.753 O.OOE+OO 5.46E-03 1.10E-02 2.7500 6.834E+06 
H-3 1.9698E.()3 2,406.376 4,812.753 O.OOE+OO 4.74E+OO 9.46E+OO 3.5000 3.959E+03 
1-129 7.5300E'()7 2,406.376 4,812.753 O.OOE+OO 1.81E-03 3.62E-03 5.ססOO 1.618E+03 
Kr-85 4.1176E'()2 2,406.376 4,812.753 O.OOE+OO 9.91E+Ol 1.98E+02 7.ססOO 1.nOE+02 
Np-237 9.5752E-06 2,406.376 4,812.753 O.OOE+OO 2.30E-02 4.61E-02 11.ססOO 1.974E+Ol 
Pa-231 3.9379E'()9 2,406.376 4,812.753 O.OOE+OO 9.46E-06 1.90E-05 
Pb-210 3.3115E-l0 2,406.376 4,812.753 O.OOE+OO 7.97E'()7 1.59E-06 
Pm-147 9.2402E-04 2,406.376 4,812.753 O.OOE+OO 2.22E+OO 4.45E+OO 
Pu-238 1.6217E'()2 2,406.376 4,812.753 O.OOE+OO 3.90E+Ol 7.80E+Ol 
Pu-239 4.2810E-04 2,406.376 4,812.753 O.OOE+OO 1.03E+OO 2.06E+OO 
Pu-240 2.4333E-04 2,406.376 4,812.753 O.OOE+OO 5.86E'()1 1.17E+OO 
Pu-241 1.6242E-02 2,406.376 4,812.753 O.OOE+OO 3.91E+Ol 7.82E+Ol 
Pu-242 3.6329E-07 2,406.376 4,812.753 O.OOE+OO 8.74E-04 1.75E'()3 
Ra-226 9.0114E-l0 2,406.376 4,812.753 O.OOE+OO 2.17E-06 4.34E-06 
Ra-228 3.1019E-14 2,406.376 4,812.753 O.OOE+OO 7.46E-ll 1.49E-l0 
Ru-l06 2.1225E-l0 2,406.376 4,812.753 O.OOE+OO 5.11E'()7 1.02E-06 
56079 1.2930E-05 2,406.376 4,812.753 O.OOE+OO 3.11E-02 6.22E'()2 
5n-126 1.1571 E.()5 2,406.376 4,812.753 O.OOE+OO 2.78E-02 5.57E'()2 
5r-90 1.3472E+OO 2,406.376 4,812.753 O.OOE+OO 3.24E+03 6.48E+03 
Tc-99 4.2239E-04 2,406.376 4,812.753 O.OOE+OO 1.02E+OO 2.03E+OO 
Th-229 1.2407E-ll 2,406.376 4,812.753 O.OOE+OO 2.99E-oB 5.97E-oB 
Th-230 8.3497E-oB 2,406.376 4,812.753 O.OOE+OO 2.01E-04 4.02E-04 
Th-232 3.6371E-14 2,406.376 4,812.753 O.OOE+OO 9.23E-ll 1.85E-l0 
TI-208 4.0414E-OB 2,406.376 4,812.753 O.OOE+OO 9.73E.()5 1.95E-04 
U-232 1.0948E'()7 2,406.376 4,812.753 O.OOE+OO 2.63E-04 5.27E-04 Thermal Power 
U-233 3.6275E'()9 2,406.376 4,812.753 O.OOE+OO 8.73E-06 1.75E.()5 NOminal Heat Bounding 
U-234 1.8562E-04 2,406.376 4,812.753 O.OOE+OO 4.47E'()1 8.93E'()1 Oulput HeatOutpul 
U-235 -2.7235E-06 2,406.376 0.000 1.32E-02 6.63E'()3 1.32E'()2 . /Wattsl /Wattsl 
U-238 1.5493E-05 2,406.376 4,812.753 O.OOE+OO 3.73E'()2 7.46E'()2 4.e3E+Ol 8.05E+01 
U-238 -4.2851 E-09 2,406.376 0.000 1.51E-04 1.41E-04 1.51E-04 Total Total 
Y-90 1.3475E+OO 2,406.376 4,812.753 O.OOE+OO 3.24E+03 6.49E+03 
Other Radionuclides 3.29E+03 6.59E+03 
U1.T&1IIIPIale~Summan-.lJ_. andClledol 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor _a1or: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

SOL Enrichment 0/.: 93.13082871 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 2,406.376 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 4,812.753 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Sumup Multiplier Given BumuJ) Estimated EOl HMlGlvan EOl HM 

Nominal: 1.17 I 1.041 
Bounding: 2.33 ,

Reactor shutdown, core removal, storage, stuppmg or other date confinlllng that Irradiation ceased for fuel.
 

2Totat bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel and TefI1PIate Inf(>tdI8tion Estimated 

Fuel Name: HTGR (PEACH BODOM SCRAP) 1:=uet decay start date: 1967 Canister usage: 
SNFID#: 935 Estimates a9 of: 2030 18"x15' 

Fuel Units & Doser: 21 - CANISTER OF SCRAP Template: FSV (Graphite, Graphite, 60 to 100%, Th & U) 1.62 
_vy Metal Mass: BOl=18.721<g ; EOl=16.34kg "Template Bumup(MWd): 1270.275 
ROD Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.012702752 

Template Decay Time' 50 years 
n. Estinmtes m x" x. b Yn Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWdf (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Am-243 4.6006E_Q5 2,252.151 4,504.302 O.OOE~ 1.04E-01 2.07E_Q1 0.0375 3.929E+13 
"'C"'-1"'4::- .---"2"'.308=2=oE=--Q5'''=_---__''2~,2:=5'='2.'715=_1:__--__74"',504~.'?.:302 O.OOE~~ _____:5?:.20E=---=02=-----_=1"'.04E-Q1 0.0575 4.244E+13 
.,C;:I-:'36~~---------;-1.~D66~7~E=--Q6;;;'----__c2"',"'25~2".1"'5~1c_--___:;4c;,5~04c;:;.3O;;;;2--- O.OOE~ 2.40E-03 4.80E-03 0.0850 2.561E+13 
Cm-243 1.7602E_Q5 2,252.151 4,504.302 O.OOE~ 3.96E-02 7.93E-02 0.1250 1.685E+13 

"'C'"m'c-"'244= 3=-.o;630=7~E~-O~3:c-----'2?,2'='5='2".17'5"'1'------,4""5,,04~.3O,,,2 O.OOE~ 8.18E~ 1.64E+01 0.2250 2.218E+13 
Co-6O 6.2585E_Q5 2,252.151 4,504.302 O.OOE~ 1.41E_Q1 2.82E_Q1 0.3750 9.604E+12 
Cs-134 2.4585E_Q7 2,252.151 4,504.302 O.OOE+OO 5.54E-Q4 1.11E_Q3 0.5750 1.576E+14 
.,C;oSc..;-1"35~------.--'2~.,,47;;.1;;;1;;E~-Q5~---__c2"',2"'5~2,,.1"'5~1-- _ ___:;4c;,5~04c;:;.3O;;;::;2- O.OOE+OO 5.57E_Q2 1.11 E_Ql 0.8500 1.971E+12 
~C"'S-:-1c::3C;7--------97.c:::3636=:;E=_-Q:::l::-----_:2",25=2".1~5"'1---___:4",.5:~04~.302 O.OOE+OO 2.11 E+03 4.23E+03 1.2500 9.514E+ll 
Eu-l54 4.6887E_Q3 2,252.151 4.504.302--0.00E+oo 1.D6E+Ol 2.11E+01 1.7500 6.050E+l0 
~E:-=u-;:-1:;:5"5---------;c1.727;;:9o:3;;:E=--Q4~---___:2",2;;:5="2,,.1~5"'1-- _ ___:4c;.5="04~.3O;;;2 O.OOE+OO 2.88E-Ol 5.76E_Ql 2.2500 5.034E+06 
Fe-55 8.1951E-l0 2,252.151 4.504.302 O.OOE~ 1.85E_Q6 3.69E_Q6 2.7500 8.148E+l0 
.;-H::e-3~------_-'Cl;_..683~"'9;oE-~03~----;2"',2:;;5"'2:'::.1.;'5o_1---..:;4c;.504~:;;.3O,,.2 O.OOE+OO 3.79E~+OO-;;----7:.c.~58~E~+OO-;;---U---'3"".5000.,.,."'----2".688="'E+05=_ 
1-129 1.0092E_Q6 2,252.151 4.504.302 O.OOE~ 2.27E-03 4.55E-03 5.ססOO 1.144E+05 
Kr-85 1.4981E_Q2 2.252.151 4,504.302 O.OOE+OO 3.37E+Ol 6.75E+Ol 7.0000 1.313E+04 
Np-237 1.2556E_Q5 2.252.151 4.504.302 O.OOE+OO 2.83E-02 5.66E_Q2 11.ססOO 1.S04E+03 

"'PO'a-'-'-2"'31= -=4.:.:.7""360~E=--D6"'=_---__"2"',2o;52'='.c;:15='1'----_=4.",5",04",.3O'?:2 O.OOE+OO 1.07E-02 2.13E_Q2 
Pb-21 0 2.1901E-Q9 2.252.151 4,504.302 O.OOE+OO 4.93E-D6 9.86E_Q6 
Pm-l."=4'=-7--------'2?877~8"'1~E~-Q6::.___---_c2?2=o5o::2"'.1:_=5'71---_,4;.::.5=c:04~.3O=2--__;o0.'=OO:oE=-+OO~------:6~.48E-Q3 1.3OE_Q2

1'''-238 l.4430E_Ql 2,252.151 4.504.302 O.OOE+OO 3.25E+02 6.50E+02 
Pu-239 1.3572E-Q4 2.252.151 4.504.302 O.OOE+OO 3.D6E_Ql 6.11E_Ql 
Pu-240 2.7537E-Q4 2.252.151 4.504.302 O.OOE+OO 6:20E_Ql 1.24E+OO 
Pu-241 9.3995E_Q3 2,252.151 4.504.302 O.OOE+OO 2.12E+Ol 4.23E+01 
Pu-242 3.8866E_Q6 2,252.151 4.504.302 O.OOE~ 8.75E_Q3 1.75E_Q2 

Ra-226 4.1243E-Q9 2,252.151 4.504.302 O.OOE+OO 9.29E-D6 1.66E_Q5 
Ra-228 9.1949E_Q7 2.252.151 4,504.302 O.OOE+OO 2.07E-03 4.14E_Q3 
Ru-1D6 1.1667E-15 2.252.151 4.504.302 O.OOE+OO 2.63E-12 5.26E-12 
5e-79 2.1074E_Q5 2.252.151 4,504.302 O.OOE+OO 4.75E-02 9.49E_Q2 

.,5:::n.,;-1;;26" ....:2~.::;;21;,.;92;::;;=E_;-Q5:7_---'""'2"',25~2;:_;.1~5:;.1---'C4":,5;;04c.;---;3O",2 O.OOE+OO 5.00E_Q2 1.00E_Ql 
8r-90 8.8642E_Ql 2.252.151 4,504_302 O.OOE+OO 2.00E+03 3.99E+03 
Te-99 3.3323E-Q4 2,252.151 4.504.302 O.OOE+OO 7.50E_Q1 1.50E+OO 
Th-229 1.3517E_Q5 2,252.151 4.504.302 O.OOE+OO 3.04E_Q2 6.09E_Q2 
Th-23O 2.2822E_Q7 2,252.151 4.504.302 O.OOE+OO 5.14E-Q4 1.03E_Q3 
Th-232 -6.9673E-Q8 2.252.151 0.000 1.85E_Q3 1.69E_Q3 1.85E_Q3 
TI-208 5.1524E-Q4 2,252.151 4,504.302 O.OOE+OO 1.16E+OO 2.32E+OO 
U-232 1.3950E_Q3 2.252.151 4,504.302 O.OOE+OO 3.14E+OO 6_28E+OO Thermal Power 
-"U,,-2~33~--------.:2?060'?:''''2~E-Q3-7'-----.:20',2=o5o::2o:.:.1:_=5''-1---_,4;.::.504~~.30:=2 O.OOE+OO 4.64E+OO 9.28E+OO Nominal Heat Bounding 
U-234 2.9513E-04 2,252.151 4.504.302 O.OOE+OO 6.65E_Ql 1.33E+OO Output Heat Output 
U-235 -1.7343E_Q6 2.252.151 0.000 3.70E_Q3 O.OOE+OO 3.70E_Q3 (Watts) /Watts\ 
U-236 8.6281E_Q6 2.252.151 4,504.302 O.OOE+OO 1.94E_Q2 3.89E_Q2 3_60E+01 7.20E+Ol 
U-238 -5.6065E-Q9 2.252.151 0.000 3.68E_Q5 2.42E_Q5 3.68E_Q5 Total Total 
Y-90 8.8642E_Ql 2.252.151 4.504.302 O.OOE+OO 2_00E+03 3.99E+03 
Other Radionuelides 2.04E+03 4.07E+03 

Template Selection Summary
F::::.!::::::::.:==:::.:.:::::::::=~F;::rom::::~S;;:FD~-...,.----;..-:::::::----1Basisfor Parameter Differences: 

Reactor Moderator: GRAPHITE GRAPHITE
 
Fuel Cladding:I---;B;;:IS;o;O~IN;-G;O;RA~PO;H;;:IT~+---G~RA:cP;O'H7.IT:;:E::----1
 

BO;o~=..."::~I---""80"'ThC;;:23O;I"'~~;;;~;;;;;.--t---c..;~~t:"'~;;oo"'U---1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:I- __c1:':,23::=:9.:::4943-----'2;',2::;5;::2"'.1:.=:51;;I:NominaJ bumup calculated from 111. heavy molal mass destroyed. 
Bounding: 1.361.222 4,504.302 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup MulliplJer Given Bumup EstiIlUll8d EOl HMlGlven EOl HM
 
Nomlnal:1 1.20
 1.82 I 1.011
 

Bounding: 2.41
 3.31,
Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. he!.m1 Template 1Jlf~_ Estimated 

Fuol Name: HTRE (ANP) 'Fuel decay start date: 1961 Canister usage: 
SNFIO#: 105 EstImates as of: 2030 18"xl0' 

Fuel Units & Oeser: 13 - CANISTER OF SCRAP Template: Pathfinder (ught Water, SST, 60 to 100%. U) 0.36 
_vy Metal Ma••: BOl=4.55kg ; EOl=4.04kg "remplate Bumup(MWd): 6.01 
ROD Storage Slto: INEEl Template BOl _vy Metal Ma•• (MT): 0.00012882 

Template Decay Time' 65 years 
'n. EslUnates m x" x. b y" y. Gamma Sources 

Photon Totel 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 4.5940E-Q8 482.620 965.241 O.OOE-tOO 2.22E-05 4.43E-OS Avg. MeV
Am-241 1.1471E-04 482.620 965.241 O.OOE-tOO 5.54E-02 1.IIE-Ol 0.0150 3.523E+13
Am-242m 7.4210E-09 482.620 965241 O.OOE-tOO 3.58E-06 7.16E-06 0.0250 7.32OE+12
Am-243 9.8236E-l0 482.620 965.241 O.OOE-tOO 4.74E-07 9.48E-07 0.0375 6.361E+12
C-14 2.2928E-Q4 482.620 965.241 O.OOE-tOO 1.IIE-Ol 2.21E-Ol 0.0575 6.826E+12
CI-36 1.22SOE-06 482.620 965.241 O.OOE-tOO 5.92E-04 1.18E-03
 0.0850 4.123E+12
Cm-243 1.2oooE-l0 482.620 965.241 O.OOE-tOO 5.79E-OS 1.16E-Q7
 0.1250 2.673E+12
Cm-244 7.3577E-l0 482.620 965.241 O.OOE-tOO 3.55E-07 7.1OE-07
 0.2250 3.553E+12
Co-SO 1.3732E-03 482.620 965.241 O.OOE-tOO 6.63E-Ol 1.33E-tOO
 0.3750 1.550E+12 
Cs-l34 1.2709E-l0 482.620 965.241 O.OOE-tOO 6.13E-OS 1.23E-07
 0.5750 2.607E+13
Cs-l35 3.0316E-05 482.620 965.241 O.OOE-tOO 1.46E-02 2.93E-Q2
 0.8500 2.532E+l1
Cs-137 7.2579E-Ql 482.620 965.241 O.OOE-tOO 3.50E+02 7.01E+02
 1.2500 1.833E+l1
EU-I54 5.9750E-05 482.620 965.241 O.OOE-tOO 2.88E-02 5.77E-Q2
 1.7500 6.515E+09
EU-155 1.0577E-05 482.620 965.241 O.OOE-tOO 5.10E-03 1.02E-02
 2.2500 1.232E+06
Fe-55 4.1631E-07 482.620 965.241 O.OOE-tOO 2.01E-04 4.02E-Q4
 2.7500 5.516E+05
H-3 4.6722E-04 482.620 965.241 O.OOE-tOO 2.25E-Ol 4.51E-Ql
 3.5000 5.624E+Ol 
1-129 7.3195E-07 482.620 965.241 O.OOE-tOO 3.53E-04 7.07E-04 5.ססOO 2.323E+Ol 
Kr-SS 5.9418E-Q3 482.620 965.241 O.OOE-tOO 2.87E-tOO 5.74E-tOO 7.ססOO 2.568E+OO 
Np-237 1.1499E-06 482.620 965.241 O.OOE-tOO 5.55E-Q4 1.11E-Q3 11.ססOO 2.883E-Ql
Pa-231 7.OS99E-OS 482.620 965.241 O.OOE-tOO 3.42E-05 6.84E-Q5 
Pb-21 0 2.2363E-12 482.620 965.241 O.OOE-tOO I.OSE-09 2.16E-Q9 
Pm-147 4.2296E-07 482.620 965.241 O.OOE-tOO 2.04E-Q4 4.OSE-Q4 
PU-238 2.3295E-Q4 482.620 965.241 O.OOE-tOO 1.12E-Ol 2.25E-Ol 
Pu-239 6.6722E-04 482.620 965.241 O.OOE-tOO 3.22E-Ol 6.44E-Ol 
Pu-240 8.6556E-Q5 482.620 965.241 O.OOE-tOO 4.18E-02 8.35E-Q2 
Pu-241 1.6889E-Q4 482.620 965.241 O.OOE-tOO 8.15E-Q2 1.63E-Ql 
PU-242 1.9717E-Q9 482.620 965.241 O.OOE-tOO 9.52E-Q7 1.90E-06 
Ra-226 4.5740E-12 482.620 965.241 O.OOE-tOO 2.21E-09 4.42E-Q9 
Ra-228 8.3511E-12 482.620 965.241 O.OOE-tOO 4.03E-09 8.06E-Q9 
RU-l06 2.OS16E-19 482.620 965.241 O.OOE-tOO 9.90E-17 1.98E-16 
Se-79 1.3220E-Q5 482.620 965.241 O.OOE-tOO 6.38E-Q3 1.28E-Q2 
Sn-126 1.1489E-Q5 482.620 965.241 O.OOE-tOO 5.54E-Q3 1.IIE-02 
Sr-90 6.8872E-Ql 482.620 965.241 O.OOE-tOO 3.23E+02 6.45E+02 
Tc-99 4.6639E-Q4 482.620 965.241 O.OOE-tOO 2.25E-Ol 4.50E-Ql 
Th-229 2.3727E-ll 462.620 965241 O.OOE-tOO 1.15E-OS 2.29E-Q8 
Th-230 2.7354E-l0 482.620 965.241 O.OOE-tOO 1.32E-07 2.84E-Q7 
Th-232 8.3594E-12 482.620 965.241 O.OOE-tOO 4.03E-09 8.07E-Q9 
T1-208 1.6228E-Q8 482.620 965.241 O.OOE-tOO 7.83E-06 1.57E-05 
U-232 4.3960E-Q8 482.620 965.241 O.OOE-tOO 2.12E-Q5 4.24E-Q5 Thermal Power
U-233 3.3344E-Q9 482.620 965.241 O.OOE-tOO 1.61E-06 3.22E-06 Nominal Heat Bounding
U-234 4.0749E-Q7 482.620 965.241 O.OOE-tOO 1.97E-04 3.93E-Q4 Output Heat Output
U-235 -2.7761 E-06 482.620 0.000 9.16E-03 7.82E-03 9.16E-Q3 /Wattsl /Watts)
U-236 1.6190E-OS 482.620 965.241 O.OOE-tOO 7.81E-03 1.56E-02 3.93E+OO 7.86E+OO
U-238 -2.8547E-Q9 462.620 0.000 l.OSE-Q4 1.03E-Q4 1.05E-04 Total Total
Y-90 6.6889E-Ql 482.620 965.241 O.OOE-tOO 323E+02 6.46E+02 
Other Radionuclides 4.38E+02 8.77E+02 
m. T.moIate~Summarv,B_ andClle&s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Tel11llate was used forthe following reasons:
 

F.... Cladding: NICHROME SST This fuel matches on all parameters except dadding (SST is conservative).
 
SOL HM Constituents: U02 U 

BOl Enrichment %: 93.15 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 482.620 Nominal bumup calairated from the heavy metal mass destroyed. 
Boundlng:1 965.241 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu" Multi"I'" Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 2.27 I 1.001 
Bounding: 4.55 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1u>heet must be divided by BOL heavy metal mass to get specific bumup values (MWci'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TIlEIlpIate Ulformati<m Estimated 

Fuel Name: HWCTR 3EMT-2 1 Fuei decay start date: 1964 Canister usage: 
SNFID#: 113 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 7 - TUBE Template: HFBR (Heavy Water, Zirc.• 0 to 5%, U) 0.16
 
Heavy Metal Mass: BO~ ; EO~8.11kg 'Templllle Bumup(MWd): 5
 
ROD Storage Site: INEEL Templllle BOL Heavy Metal Mass (MT): 0.00034251
 

Template Decay Time' 65 years 
n. Eotimates m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuelide Template Fuel sumup (MWd)2 sumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 7.7980E-D9 7,772.046 7,772.046 O.OOE+OO 6.06E-05 6.06E-D5 Avg. MeV 
Am-241 2.3560E-02 7,772.046 7,772.046 O.OOE+OO 1.83E+02 1.83E+02 0.0150 2.660E+14 
Am-242m 3.0880E-06 7,772.046 7,772.046 O.OOE+OO 2.40E-02 2.40E-02 0.0250 5.494E+13 
Am-243 2.0520E-06 7,772.046 7,772.046 O.OOE+OO 1.59E-02 1.59E-D2 0.0375 4.837E+13 
C-14 1.1222E-D3 7,772.046 7,772.046 O.OOE+OO 8.72E+OO 8.72E+OO 0.0575 5.357E+13 
CI-36 8.3760E-ll 7,772.046 7,772.046 O.OOE+OO 6.51E-D7 6.51E-D7 0.0850 3.082E+13 
Cm-243 2.4260E-D7 7,772.046 7,772.046 O.OOE+OO 1.89E-03 1.89E-D3 0.1250 2.003E+13 
Cm-244 3.3140E-D6 7,772.046 7,772.046 O.OOE+OO 2.58E-02 2.58E-D2 0.2250 2.653E+13 
Co-6O 1.2454E-D3 7,772.046 7,772.046 O.OOE+OO 9.68E+OO 9.68E+OO 0.3750 1.155E+13 
Cs-l34 3.3040E-l0 7,772.046 7,772.046 O.OOE+OO 2.57E-D6 2.57E-D6 0.5750 2.066E+14 
CS-l35 7.9140E-D6 7,772.046 7,772.046 O.OOE+OO 6.15E-02 6.15E-D2 0.8500 1.974E+12 
Cs-137 7.1580E-Dl 7,772.046 7,772.046 O.OOE+OO 5.56E+03 5.56E+03 1.2500 1.427E+12 
EU-l54 6.05ooE-D4 7,772.046 7,772.046 O.oOE+OO 4.70E+OO 4.70E+OO 1.7500 5.101E+l0 
EU-155 9.4860E-D6 7,772.046 7,772.046 O.ooE+OO 7.37E-02 7.37E-D2 2.2500 9. 180E+06 
Fe-55 1.9322E-D8 7,772.046 7,772.046 O.ooE+OO 1.50E-04 1.50E-04 2.7500 9.536E+06 
H-3 4.4180E-D3 7,772.046 7,772.046 O.OOE+OO 3.43E+Ol 3.43E+Ol 3.5000 3.886E+04 
1-129 7.5020E-07 7,772.046 7,772.046 O.ooE+OO 5.83E-03 5.83E-03 5.0000 1.631E+04 
Kr-85 5.4940E-D3 7,772.046 7,772.046 O.ooE+OO 4.27E+Ol 4.27E+Ol 7.0000 1.833E+03 
Np-237 5.8040E-D6 7,772.046 7,772.046 O.oOE+OO 4.51E-D2 4.51E-02 11.0000 2.0SOE+02 
Pa-231 1.1096E-D8 7,772.046 7,772.046 O.ooE+OO 8.62E-05 8.62E-D5 
Pb-21 0 1.4712E-D8 7,772.046 7,772.046 O.OOE+OO 1.14E-D4 1.14E-D4 
Pm-147 3.5920E-D7 7,772.046 7,772.046 O.ooE+OO 2.79E-03 2.79E-D3 
PU-238 5.07ooE-D3 7,772.046 7,772.046 O.ooE+OO 3.94E+Ol 3.94E+Ol 
Pu-239 1.8728E-D2 7,772.046 7,772.046 O.ooE+OO 1.46E+02 1.46E+02 
PU-240 8.3280E-D3 7,772.046 7,772.046 O.ooE+OO 6.47E+Ol 6.47E+Ol 
PU-241 3.4460E-D2 7,772.046 7,772.046 O.ooE+OO 2.68E+02 2.68E+02 
Pu-242 2.0380E-D6 7,772.046 7,772.046 O.ooE+OO 1.58E-D2 1.58E-D2 
Ra-226 2.9640E-D8 7,772.046 7,772.046 O.ooE+OO 2.3OE-04 2.3OE-D4 
Ra-228 1.1922E-D9 7,772.046 7,772.046 O.ooE+OO 9.27E-06 9.27E-D6 
RU-l06 3.5780E-19 7,772.046 7,772.046 O.ooE+OO 2.78E-15 2.78E-15 
Se-79 1.2520E-D5 7,772.046 7,772.046 O.OOE+OO 9:73E-D2 9.73E-D2 
Sn-126 1.2050E-D5 7,772.046 7,772.046 O.ooE+OO 9.37E-02 9.37E-D2 
Sr-90 6.1880E-Ol 7,772.046 7,772.046 O.ooE+OO 4.81E+03 4.81E+03 
Te-gg 4.4120E-04 7,772.046 7,772.046 O.ooE+OO 3.43E+OO 3.43E+OO 
Th-229 6.9280E-D9 7,772.046 7,772.046 O.ooE+OO 5.38E-D5 5.38E-D5 
Th-23O 1.7084E-D6 7,772.046 7,772.046 O.ooE+OO 1.33E-02 1.33E-D2 
Th-232 1.1926E-D9 7,772.046 7,772.046 O.OOE+OO 9.27E-D6 9.27E-D6 
11-208 3.4740E-D8 7,772.046 7,772.046 O.ooE+OO 2.70E-D4 2.70E-D4 
U-232 9.2940E-D8 7,772.046 7,772.046 O.ooE+OO 7.22E-04 7.22E-D4 Thermal Power 
U-233 9.1880E-D7 7,772.046 7,772.046 O.ooE+OO 7.13E-D3 7.13E-D3 Nominal Heat Bounding 
U-234 2.3440E-D3 7,772.046 7,772.046 O.ooE+OO 1.82E+Ol 1.82E+Ol Output Heat Output 
U-235 -2.3296E-D6 7,772.046 0.000 1.75E-03 O.ooE+OO 1.75E-D3 /Wattsl /Wattsl 
U-236 2.6620E-D5 7,772.046 7,772.046 O.ooE+OO 2.07E-Dl 2.07E-Dl 7.38E+Ol 7.38E+Ol 
U-238 -1.3291E-D7 7,772.046 0.000 5.13E-D3 4.09E-D3 5.13E-D3 Total Total 
Y-90 6.1900E-Dl 7,772.046 7,772.046 O.ooE+OO 4.81E+03 4.81E+03 
Other Radlanuelides 5.32E+03 5.32E+03 
m.T_teSeJedloo So_nt,.8unIlJ ••~ndClt.. 
TemDlale Selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC ZIRC This fuel matches on an parameters except enrichment (unknown).
BOL HM Constituents: lJ-Mo
 U 

SOL enrichment 'o/e:
 0105 

sumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD EstImated 

Nomlnal:1 I 7.n2.046 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 7.n2.046 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 
EstImllIedBumupl 

Bumup MultlDlIer Given BumuD Estimated EOl HMlGlven EOl HM 
Nomlnat: 32.83 1 2.591 

Bounding: 32.83 ,
Reactor shutdown, core removal, storage, shipping or other date conflnnlng thatlnadlation ceased for fuel. 

2Tetal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

DOElSNFIREP-D78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
.1. F,.e) and Template Intonnatlon Estimated 

Fuel Name: HWCTR DRIVER 1 Fuel decay start date: 1964 Canister usage: 
SNFID#: 117 Estimates as of: 2030 18"x15' 

Fuel UnllS & Dascr: 76 - TUBE Template:
 HFBR (Heavy Water, Zirc., 0 to 5%, U) 3.45 
Heavy Metal Ma••: BOl.: ; EOl.:36.13kg 2Template Bumup(MWd):
 5 
ROD StDr.go SIIe: INEEL Tamplata BOl Heavy Metal Mas. (MT):
 0.00034251
 

Tamplata Decay Time'
 65 years
 

D. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 7.7980E-09 34,632.914 34,632.914 O.OOE+OO 2.70E-04 2.70E-04 Avg.MeV 
Am-241 2.3580E-02 34,632.914 34,632.914 O.OOE+OO 8.16E+02 8.16E+02 0.0150 1.185E+15 
Am-242m 3.0880E-OO 34,632.914 34,632.914 O.OOE+OO 1.07E-01 1.07E-Ql 0.0250 2.448E+14 
Am-243 2.0520E-OO 34,632.914 34,632.914 O.OOE+OO 7.11E-02 7.11E-02 0.0375 2.165E+14 
C-14 1.1222E-03 34,632.914 34,632.914 O.OOE+OO 3.89E+Ol 3.89E+Ol 0.0575 2.387E+14 
CI-36 8.3780E-ll 34,632.914 34,632.914 O.OOE+OO 2.90E-OO 2.90E-OO 0.0850 1.373E+14 
Cm-243 2.4280E-07 34,632.914 34,632.914 O.OOE+OO 8.40E-03 8.40E-03 0.1250 8.925E+13 
Cm-244 3.3140E-Q6 34,632.914 34,632.914 O.OOE+OO 1.15E-Ol 1.15E-01 0.2250 1.182E+14 
Co-80 1.2454E-Q3 34,632.914 34,632.914 O.OOE+OO 4.31E+Ol 4.31E+01 0.3750 5.148E+13 
Cs-134 3.3040E-10 34,632.914 34,632.914 O.OOE+OO 1.14E-05 1.14E-05 0.5750 9.208E+14 
Cs-135 7.9140E-OO 34,632.914 34,632.914 O.OOE+OO 2.74E-01 2.74E-01 0.8500 8.796E+12 
Cs-137 7.1580E-01 34,632.914 34,632.914 O.OOE+OO 2.48E+04 2.48E+04 1.2500 6.357E+12 
Eu-154 6.0500E-04 34,632.914 34,632.914 O.OOE+OO 2.10E+01 2.10E+01 1.7500 2.273E+11 
Eu-155 9.4880E-OO 34,632.914 34,632.914 O.OOE+OO 3.29E-01 3.29E-01 2.2500 4.091E+07 
Fe-55 1.9322E-08 34,632.914 34,632.914 O.OOE+OO 6.69E-Q4 6.69E-04 2.7500 4.249E+07 
H-3 4.4180E-03 34,632.914 34,632.914 O.OOE+OO 1.53E+02 1.53E+02 3.5000 1.732E+05 
1-129 7.5020E-07 34,632.914 34,632.914 O.OOE+OO 2.60E-Q2 2.60E-02 5.0000 7.266E+04 
Kr-85 5.4940E-Q3 34,632.914 34,632.914 O.OOE+OO 1.90E+02 1.90E+02 7.0000 8.170E+03 
Np-237 5.8040E-Q6 34,632.914 34,632.914 O.OOE+OO 2.01E-01 2.01E-01 11.0000 9.270E+02 
Pa-231 1.1096E-oB 34,632.914 34,632.914 O.OOE+OO 3.84E-04 3.84E-04 
Pb-21 0 1.4712E-08 34,632.914 34,632.914 O.OOE+OO 5.10E-04 5.10E-04 
Pm-147 3.5920E-Q7 34,632.914 34,632.914 O.OOE+OO 1.24E-02 1.24E-Q2 
Pu-238 5.0700E-Q3 34,632.914 34,632.914 O.OOE+OO 1.76E+02 1.76E+02 
Pu-239 1.8728E-02 34,632.914 34,632.914 O.OOE+OO 6.49E+02 6.49E+02 
Pu-240 8.3280E-03 34,632.914 34,632.914 O.OOE+OO 2.88E+02 2.88E+02 
Pu-241 3.4460E-02 34,632.914 34,632.914 O.OOE+OO 1.19E+03 1.19E+03 
Pu-242 2.0380E-OO 34,632.914 34,632.914 O.OOE+OO 7.00E-Q2 7.00E-Q2 
Ra-226 2.9640E-08 34,632.914 34,632.914 O.OOE+OO 1.03E-Q3 1.03E-03 
Ra-228 1.1922E-Q9 34,632.914 34,632.914 O.OOE+OO 4.13E-Q5 4.13E-Q5 
Ru-l00 3.5780E-19 34,632.914 34,632.914 O.OOE+OO 1.24E-14 1.24E-14 
Se-79 1.2520E-Q5 34,632.914 34,632.914 O.OOE+OO 4.34E-Ol 4.34E-Ol 
Sn-126 1.2050E-Q5 34,632.914 34,632.914 O.OOE+OO 4.17E-01 4.17E-Ol 
Sr-90 6.1880E-Q1 34,632.914 34,632.914 O.OOE+OO 2.14E+04 2.14E+04 
Tc-99 4.4120E-Q4 34,632.914 34,632.914 O.OOE+OO 1.53E+01 1.53E+01 
Th-229 6.9280E-Q9 34,632.914 34,632.914 O.OOE+OO 2.40E-Q4 2.40E-Q4 
Th-230 1.7084E-Q6 34,632.914 34,632.914 O.OOE+OO 5.92E-Q2 5.92E-Q2 
Th-232 1.1926E-Q9 34,632.914 34,632.914 O.OOE+OO 4.13E-05 4.13E-Q5 
TI-208 3.4740E-08 34,632.914 34,632.914 O.OOE+OO 1.20E-Q3 1.20E-Q3 
U-232 9.2940E-oB 34,632.914 34,632.914 O.OOE+OO 3.22E-Q3 3.22E-03 Thermal Power 
U-233 9.1680E-Q7 34,632.914 34,632.914 O.OOE+OO 3.18E-Q2 3.18E-02 Nominal Heat Bounding 
U-234 2.3440E-Q3 34,632.914 34,632.914 O.OOE+OO 8.12E+Ol 8.12E+Ol Ou1put HeatOu1put 
U-235 -2.3296E-Q6 34,632.914 0.000 7.81E-Q3 O.OOE+OO 7.81E-Q3 !Watts) !Watts) 
U-236 2.6620E-Q5 34,632.914 34,632.914 O.OOE+OO 9.22E-Ol 9.22E-Ql 3.29E+02 3,29E+02 
U-238 -1.3291 E-Q7 34,632.914 0.000 2.28E-Q2 1.82E-02 2.28E-Q2 Total Total 
Y-90 6.1900E-Ql 34,632.914 34,632.914 O.OOE+OO 2.14E+04 2.14E+04 
Other Radionuclides 2.37E+04 2.37E+04 . ID.T~Sek!ctioo.Summary, .l!umu IlltdChed<s 
Template Selection SummarY 

FromSFD U_ Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons:
 

Fuel Cladding: ZIRC Z1RC Th~ fuel malct1es on all pmamelOlS except enric!lmenf (unknown). 
BOl HM ConstituenlS: U-Zr U 

BOL Enrlch..-nt 0/0: 0105 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 34,632.914 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 34.632.914 Bounding bumup estimated by assuming BOt.. heavy metal mass was twice EOL 

Checks 

Estimated Bumupl
 
BumUD MultiDllar
 Given Bumup Eatimal8d EOl HMlGlven EOl HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 

1Reactor shutdown, core removal, stomge, shlppmg or other date confnnllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worl(sheet 
L Fuel and Tentplate lJlfonnation Estimated 

Fuel Nam<>: HWCTR ETWO 1Fue! decay start date: 1964 Canister usage: 
SNFIDII: 867 Estimates as of: 2030 18"x15' 

Fuel Units & 1lescI': 6 - TUBE Template: HFBR (Heavy Water, Zire., 0 to S'}o, U) 0.27
 
Heavy Metal Mass: BOl= ; E0l=45.46k9 "Template Bumup(MWd): 5
 
ROD Sto<age S1w: INEEl Templata BOl Heavy Metal Mass (MT): 0.00034251
 

Templata Decay Time' 65 years 

n. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (ei) Inventories(ei) Inventories(ei) Group (bounding) 
Ac-227 7.7980E-09 43,571.999 43,571.999 O.OOE-+OO 3.40E-Q4 3.40E-04 Avg. MeV 
Am-241 2.3560E-02 43,571.999 43,571~999-~- O.OOE+OO 1.03E+03 1.03E+03 0.0150 1.491E+15 
Am-242m 3.0880E-06 43,571.999 43,571.999 O.OOE-+OO 1.35E-Ol 1.35E-Ql 0.0250 3.080E+14 
Am-243 2.0520E-06 43,571.999 43,571.999 O.OOE-+OO 8.94E-02 8.94E-Q2 0.0375 2.712E+14 
C-14 1.1222E-03 43,571.999 43,571.999 O.OOE-+OO 4.89E+Ol 4.89E+Ol 0.0575 3.003E+14 
CI-36 8.3760E-ll 43,571.999 43,571.999 O.OOE-+OO 3.65E-06 3.65E-06 0.0850 1.728E+14 
Cm-243 2.4260E-Q7 43,571.999 43,571.999 O.OOE-+OO 1.06E-02 1.06E-Q2 0.1250 1.123E+14 
Cm-244 3.3140E-06 43,571.999 43,571.999- -----O:OOE-+OO 1.44E-Ol 1.44E-Ql 0.2250 1.487E+14 
Co-6O 1.2454E-Q3 43,571.999 43,571.999 O.OOE-+OO 5.43E+Ol 5.43E+Ol 0.3750 6.477E+13 
Cs-l34 3.3040E-l0 43,571.999 43,571.999 O.OOE-+OO 1.44E-05 1.44E-05 0.5750 1.159E+15 
Cs-l35 7.9140E-06 43,571.999 43,571.999 O.OOE-+OO 3.45E-Ol 3.45E-Ql 0.8500 1.107E+13 
Cs-137 7.1580E-Ql 43,571.999 43,571.999 O.OOE-+OO 3.12E+04 3.12E+04 1.2500 7.997E+12 
EU-l54 6.0500E-04 43,571.999 43,571.999 O.OOE-+OO 2.64E+01 2.64E+Ol 1.7500 2.860E+11 
EU-1SS 9.4860E-06 43,571.999 43,571.999 O.OOE+OO 4.13E-Ql 4.13E-Ql 2.2500 5.146E+07 
Fe-55 1.9322E-Q8 43,571.999 43,571.999 O.OOE+OO 8.42E-04 8.42E-Q4 2.7500 5.346E+07 
H-3 4.4180E-Q3 43,571.999 43,571.999 O.OOE-+OO 1.93E+02 1.93E+02 3.5000 2. 179E+05 
1-129 7.5020E-Q7 43,571.999 43,571.999 O.OOE-+OO 3.27E-Q2 3.27E-02 5.ססOO 9. 141 E+04 
Kr-85 5.4940E-Q3 43,571.999 43,571.999 O.OOE-+OO 2.39E+02 2.39E+02 7.ססOO 1.028E+04 
Np-237 5.8040E-06 43,571.999 43,571.999 O.OOE-+OO 2.53E-Ql 2.53E-Ol 11.ססOO 1. 166E+03 
Pa-231 1.1096E-Q8 43,571.999 43,571.999 O.OOE-+OO 4.83E-Q4 4.83E-Q4 
Pb-21 0 1.4712E-Q8 43,571.999 43,571.999 O.OOE-+OO 6.41E-Q4 6.41E-Q4 
Pm-147 3.5920E-Q7 43,571.999 43,571.999 O.OOE-+OO 1.57E-Q2 1.57E-Q2 
Pu-238 5.0700E-Q3 43,571.999 43,571.999 O.OOE-+OO 2.21E+02 2.21E+02 
Pu-239 1.8728E-02 43,571.999 43,571.999 O.OOE+OO 8.16E+02 8.16E+02 
Pu-240 8.3280E-03 43,571.999 43,571.999 O.OOE-+OO 3.83E+02 3.83E+02 
Pu-241 3.4460E-02 43,571.999 43,571.999 O.OOE-+OO 1.50E+03 1.50E+03 
Pu-242 2.0380E-06 43,571.999 43,571.999 O.OOE-+OO 8.88E-02 8.88E-Q2 
Ra-226 2.9640E-Q8 43,571.999 43,571.999 O:OOE-+OO 1.29E-Q3 1.29E-Q3 
Ra-228 1.1922E-Q9 43,571.999 43,571.999 O.OOE-+OO 5.19E-05 5.19E-05 
Ru-106 3.5780E-19 43,571.999 43,571.999 O.OOE-+OO 1.56E-14 1.56E-14 
S8079 1.2520E-05 43,571.999 43,571.999 O.OOE-+OO 5.46E-01 5.46E-Ol 
Sn-126 1.20SOE-05 43,571.999 43,571.999 O.OOE-+OO 5.25E-01 5.25E-Ql 
Sr-90 6.1880E-Q1 43,571.999 43,571.999 O.OOE-+OO 2.70E+04 2.70E+04 
Tc-99 4.4120E-Q4 43,571.999 43,571.999 O.OOE-+OO 1.92E+01 1.92E+Ol 
Th-229 6.9280E-Q9 43,571.999 43,571.999 O.OOE-+OO 3.02E-Q4 3.02E-Q4 
Th-23O 1.7064E-06 43,571.999 43,571.999 O.OOE-+OO 7.44E-Q2 7.44E-Q2 
Th-232 1.1926E-Q9 43,571.999 43,571.999 O.OOE-+OO 5.20E-05 5.20E-05 
n-208 3.4740E-Q8 43,571.999 43,571.999 O.OOE-+OO 1.51E-Q3 1.51E-03 
U-232 9.2940E-Q8 43,571.999 43,571_999 O.OOE-+OO 4.05E-Q3 4.05E-03 Thenmal Power 
U-233 9.1680E-Q7 43,571.999 43,571.999 O.OOE-+OO 3.99E-Q2 3.99E-Q2 Nominal Heal Bounding 
U-234 2.3440E-Q3 43,571.999 43,571.999 O.OOE-+OO 1.02E+02 1.02E+02 Output Heal Output 
U-235 -2.3296E-06 43,571.999 0.000 9.83E-Q3 O.OOE-+OO 9.83E-Q3 /Wattsl /WallS) 
U-236 2.6620E-05 43,571.999 43,571.999 O.OOE+OO 1.16E+OO 1.16E+OO 4.14E+02 4.14E+02 
U-238 -1.3291 E-Q7 43,571.999 0.000 2.87E-02 229E-02 2.87E-Q2 Total Total 
Y-90 6.1900E-Q1 43,571.999 43,571.999 O.OOE-+OO 2.70E+04 2.70E+04 
Other Radionuclides 2.98E+04 2.98E+04 

w. Tentplale~Su1lbm!l'V,S-D~_tl\ecll9 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC-2 ZIRC This fuel matches on all parameters except enrichment (unknown). 
BDl HM Constituents: UMETAl U 

SOL Enrichment %: 0105 

Burnup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Eatimated
 

Nomlnal:1 I 43,571.999 Nominal bumup set equal to bounding bumup.
 
Bounding:1 I 43.571.999 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL.
 

Checks 

Eatlmated Bumup!
BumUD MultiDller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 ,

Reactor shutdown, core removal. storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

~otaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specifie bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F1Id1lDd Te.npIate ~l/Il Estimated 

Fuel Name: HWCTR IMT 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 113 EstImates as of: 2030 18"xl0' 

Fuel Unl19 & Oeser: 82 - TUBE Template: HFBR (Heavy Water, SST. 0 to 5%. U) 1.15 
_vy Metal Mass: BOl.: ; EOl.:92.77kg 'Template Bumup(MWd): 5 
ROD Storage SIte: INEEl Template BOl _vy Metal Mass (MT): 0.00034251 

Template Decay Time' 65 years 
D. Estimates m x" x. b y" Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.2380E-09 88,573.243 88,573.243 O.OOE+OO 8.18E-04 8.18E-04 Avg. MeV 
Am-241 2.2020E-01 88,573.243 88,573.243 O.OOE+OO l.95E+04 1.95E+04 0.0150 2.835E+15 
Am-242m 8.9880E-05 88,573.243 88,573.243 O.OOE+OO 7.96E+OO 7.96E+OO 0.0250 5.483E+14 
Am-243 5.2240E-D5 88,573.243 88,573.243 O.OOE+OO 4.63E+OO 4.63E+OO 0.0375 4.892E+14 
C-14 2.2080E-02 88,573.243 88,573.243 O.OOE+OO 1.96E+03 1.96E+03 0.0575 7.545E+14 
CI-36 4.1880E-04 88,573.243 88,573.243 O.OOE+OO 3.71E+01 3.71E+01 0.0850 2.925E+14 
Cm-243 8.0820E-06 88,573.243 88,573.243 O.OOE+OO 7.16E-01 7.16E-01 0.1250 1.899E+14 
Cm-244 2.3260E-04 88,573.243 88,573.243 O.OOE+OO 2.06E+01 2.06E+01 0.2250 2.497E+14 
Co-6O 9.9520E-02 88,573.243 88,573.243 O.OOE+OO 8.81E+03 8.81E+03 0.3750 1.084E+14 
Cs-l34 7.2160E-10 88,573.243 88,573.243 O.OOE+OO 6.39E-D5 6.39E-05 0.5750 2.360E+15 
Cs-135 3.7460E-06 88,573.243 88,573.243 O.OOE+OO 3.32E-01 3.32E-01 0.8500 2.002E+13 
Cs-l37 7.2140E-01 88,573.243 88,573.243 O.OOE+OO 6.39E+04 6.39E+04 1.2500 6.595E+14 
Eu-154 8.2120E-04 88,573.243 88,573.243 O.OOE+OO 7.27E+01 7.27E+01 1.7500 4.940E+l1 
Eu-155 1.2284E-OS 88,573.243 88,573.243 O.OOE+OO 1.09E+OO 1.09E+OO 2.2500 3.511E+09 
Fe-55 1.8062E-05 88,573.243 88,573.243 O.OOE+OO 1.60E+OO 1.60E+OO 2.7500 3.688E+08 
H-3 8.2700E-03 88,573.243 88,573.243 O.OOE+OO 7.33E+02 7.33E+02 3.5000 1.862E+06 
1-129 9.1880E-07 88,573.243 88,573.243 O.OOE+OO 8.12E-02 8.12E-02 5.ססOO 7.733E+05 
Kr-85 4.6540E-D3 88,573.243 88,573.243 O.OOE+OO 4.12E+02 4.12E+02 7.ססOO 8.611E+04 
Np-237 2.1800E-05 88,573.243 88,573.243 O.OOE+OO 1.93E+OO 1.93E+OO 11.ססOO 9.707E+03 
Pa-231 1.29B2E-08 88,573.243 88,573.243 O.OOE+OO 1.15E-D3 1.15E-D3 
Pb-210 1.3604E-08 88,573.243 88,573.243 O.OOE+OO 1.20E-D3 1.20E-03 
Pm-147 2.8460E-07 88,573.243 88,573.243 O.OOE+OO 2.52E-D2 2.52E-D2 
Pu-238 2.8680E-02 88,573.243 88,573.243 O.OOE+OO 2.54E+03 2.54E+03 
Pu-239 6.5040E-02 88,573.243 88,573.243 O.OOE+OO 5.76E+03 5.76E+03 
Pu-240 2.6620E-02 88,573.243 88,573.243 O.OOE+OO 2.36E+03 2.36E+03 
Pu-241 3.2120E-D1 88,573.243 88,573.243 O.OOE+OO 2.84E+04 2.84E+04 
Pu-242 1.6742E-OS 88,573.243 88,573.243 O.OOE+OO l.48E+OO 1.48E+OO 
Ra-226 2.7420E-DS 88,573.243 88,573.243 O.OOE+OO 2.43E-03 2.43E-03 
Ra-228 2.0880E-10 88,573.243 88,573.243 O.OOE+OO 1.85E-OS 1.85E-OS 
Ru-106 8.1300E-19 88,573.243 88,573.243 O.OOE+OO 7.20E-14 7.20E-14 
5..79 2.8460E-05 88,573.243 88,573.243 O.OOE+OO 2.52E+OO 2.52E+OO 
5n-126 1.7790E·05 88,573.243 88,573.243 O.OOE+OO 1.58E+OO 1.58E+OO 
5r·90 5.0760E-01 88,573.243 88,573.243 O.OOE+OO 4.50E+04 4.50E+04 
Te-99 4.3360E-04 88,573.243 88,573.243 O.OOE+OO 3.84E+01 3.84E+01 
Th-229 3.1120E-D9 88,573.243 88,573.243 O.OOE+OO 2.76E-04 2.76E-04 
Th-230 1.5812E-06 88,573.243 88,573.243 O.OOE+OO 1.40E-01 1.40E-D1 
Th-232 2.0900E-l0 88,573.243 88,573.243 O.OOE+OO 1.85E-D5 1.85E-D5 
T~208 1.1448E-D7 88,573.243 88,573.243 O.OOE+OO 1.01E-02 1.01E-02 
U-232 3.1OOOE-D7 88,573.243 88,573.243 O.OOE+OO 2.75E-02 2.75E-02 Thermal Power 
U-233 4.1460E-D7 88,573.243 88,573.243 O.OOE+OO 3.67E-02 3.67E-D2 Nominal Heat Bounding 
U-234 2.1720E-D3 88,573.243 88,573.243 O.OOE+OO 1.92E+02 1.92E+02 OUlput Heat Output 
U-235 -1.7016E-D6 88,573.243 0.000 2.01E-02 O.OOE+OO 2.01E-D2 /Wattsl /Wattsl 
U-236 2.6100E-05 88,573.243 88,573.243 O.OOE+OO 2.31E+OO 2.31E+OO 1.97E+03 1.97E+03 
U-238 -5.1291E-D7 88,573.243 0.000 5.87E-D2 1.32E-D2 5.87E-D2 Total Total 
Y-90 5.0800E-Dl 88,573.243 88,573.243 O.OOE+OO 4.50E+04 4.50E+04 
Other Radionuelides 5.73E+05 5.73E+05 

W. TeumIlIte~s..-J'Y.Buma QdChed<$ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Templale was used for the following reasons: 

Fuel Cladding: SST SST This fuel matches 00 all parameters except enrichment (unknown). 
BOL HM Constituents: U METAL U 

BOL Enrichment 0/.: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 88,573.243 Nominal bumup set equal to bounding bumup. 
Boundlng:1 88.573.243 Bounding bumup estimated by assuming SOl. heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 32.70 I 2.261 
Boundlng:1 32.70 , 

Reactor shutdo'Nn, core removal, storage, shiPPing or other dale conflnnlOg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this woft(sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Information Estimated 

Fuel Name: HWCTR IRO 1Fuel decay start date: 1964 Canister usage: 
SNFID#: 976 Estimates 8S of: 2030 18"X10' 

Fuel UnllS & Deacr: 2 - TUBE Template: HFBR (Heavy Water, Zire., 0 to 5%, U) 0.02 
Heavy Metal Mass: BOL: ; EOL:5.41k9 'Templete Bumup(MWd): 5 
ROD Storage Site: INEEl Template BOL Heavy Metal Mass (MT): 0.00034251 

Template Decay TIme' 65ye... 
n. Estimates m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 7.7980E-09 5,183.089 5,183.089 0.00E='+OO-;;;;__----;-4"".04E?,-.o;:05Oc-__--.:;.4"'.04;c.E:o--,;050c----1f--"AV?g~."'Me::ov'- =:;-.-;:-;-;

';;A"'m'-'-2;;-4;;1'= ~2."'35~60~E='-~02;;__---__;5~,"'183~.0"'8~9:__--~5,,:' 1",83~.08",9 O.OOE+OO 1.22EO'+O;c2:;'---____:1,::.2~:2"EO'+O;c2;;______jlf ~~0·701:::5;oO--_---,I::.77~4:"E.:.+lc=-4 
Am-242m 3.0880E-06 5,183.089 5,183.089---0JJOE+oo 1.60E-02 l.60E-02 0.0250 3.664E+13 
Am-243 2.0520E-06 5,183.089 5,183.089 O.ooE+OO 1.06E-02 1.06E-02 0.0375 3.226E+13 
G-14 1.1222E_o3 5,183.089 5,183.089 __..c3:::..5"'7:::2"E+.:.l""30.OOE+OO=-__-=5;::.8::'2:.:;EO'+OO=-----c5;::.8:::2"E"'+O;::0;;______jIf_~0.705"'7=5-

.,G"'~;:-36~,-- "'8.";3;;:760~E'-;-1"'1,----'5~'il83~.08~9---__;5"',l;o83~.0"'80<9-----;;0:;:.00~-E:o-<OO~---4o.:.~34Eo--o;;;7;___---4o.:."'34;o;E='-o;;;7;____jI-__:o",.08S0~:c- ..c2;:.05~5~E+:.:l:;:.3 
-;G"m=---;;2.,.43:; -;:2';.4;:;2.:;60~E='--;;0"7_-_-=5,,o1~83"'.~08"'9:__ ______:5oc,1~8~3c;.08c~9:c O.ooE+OO 1.26E='-o~3:__--____:1co·2;;6~E"-o;:o3:______jIf_~0.,:oI250~_--_I::.3"'3=6,,E.:.+l~3 
-;G"m"--=:2c-44-'- -=3".3"'1"'40"'E=-06-==' =5,'71=83==.=08~9:__--____:5'",1,,=,83.089 O.ooE+OO 1.72E;...-0==2=---__---c:l.:..7"'2~Ec:-0"'2:;-____jIf_~0.=22=5O"'------,I::.7=6:::9=E+.:.1",,3 
Go-GO 1.2454E-03 5,183.089 5,183.089 O.ooE+OO 6.46E+OO 6.46E+OO 0.3750 7.704E+12 
-;G"Sc,-1~34'='_~-------=3".3040;:;-;.~E=--=1"'0----=5,,o1::::83"'.::::08"'9:__--____:5'",l~8~3c;.08"":9 O.ooE+OO 1.71 E-06 1.71 E_o6 0.5750 1.378E+14 
Gs-135 7.9140E-08 5,183.089 5,183.089 O.ooE+OO 4.10E-02 4.10E_o2 0.8500 1.316E+12 
GS-137 7.1580E_ol 5,183.089 5,183.089 O.OOE+OO 3.71E+03 3.71E+03 1.2500 9.513E+l1 
Eu-l54 6.05ooE-Q4 5,183.089 5,183.089 O.ooE+OO 3.14E+OO 3.14E+OO 1.7500 3.402E+l0 
EU-155 9.4860E-06 5,183.089 5,183.089 O.ooE+OO 4.92E-02 4.92E-02 2.2500 6.122E+06 
Fe-55 1.9322E-08 5,183.089 5,183.089 O.ooE+OO 1.00E-Q4 l.00E-04 2.7500 6.359E+06 
H-3 4.4160E-03 5,183.089 5,183.089 O.ooE+OO 2.29E+01 2.29E+Ol 3.5000 2.592E+04 

7.1-;':1';;290: ----;7c:.50~2~0;=E-o~7-----=5'::,1-;;83~."'08::::9;;__--f_5~,,,,183~.089 O.ooE+OO 3.89E_o3 3.89E_o3 5.ססOO 1.087E+04 
Kr-85 5.4940E-03 5,183.089 5,183.089 O.ooE+OO 2.85E+Ol 2.85E+Ol 7.ססOO 1.223E+03 
Np-237 5.8040E-06 5,183.089 5,183.089 O.ooE+OO 3.01E-02 3.01E-02 11.ססOO 1.387E+02 
Pa-231 1.1096E-08 5,183.089 5,183.089 O.ooE+OO 5.75E-05 5.75E-05 
Pb-21 0 1.4712E-06 5,183.089 5,183.089 O.OOE+OO 7.63E-05 7.63E_os 
Pm-147 3.5920E_o7 5,183.089 5,183.089 O.OOE+OO l.86Ec:-03~--___cli_'.;o;86c;E::--Q3~-----j, 
Pu-236 5_07ooE-Q3 5,183.089 5,183.089 O.ooE+OO 2.63E+Ol 2.83E+Ol 
Pu-239 1.8728E_o2 5,183.089 5,183.089 O.OOE+OO 9.71E+Ol 9.71E+Ol 
"'Pc:u~-2~407__--------8=.,o327.80~E_o-Q3~---..c5:",~183~.08~9---_o5"',1~83~.089 O.ooE+OO 4.32E+01 4.32E+Ol 
Pu-241 3.4460E_o2 5,183.089 5,183.089 O.OOE+OO 1.79E+02 1.79E+02 
Pu-242 2.0360E-06 5,183.089 5,183.089 O.ooE+OO 1.06E_o2 1.06E_o2 
Ra-226 2.9640E-oB 5,183.089 5,183.089 O.ooE+OO 1.54E-Q4 1.54E-Q4 
Ra-228 1.1922E-09 5,183.089 5,183.089 O.ooE+OO 6.18E-06 6.18E-06 
Ru-l06 3.5780E-19 5,183.089 5,183.089 O.ooE+OO 1.85E-15 1.85E-15 
88079 1.2520E-05 5,183.089 5,183.089 O.ooE+OO 6.49E_o2 6.49E_o2 
80-126 1.2050E-05 5,183.089 5,183.089 O.OOE+OO 6.25E~-~02~--~6'''.2~5:='E-~Oc:02---J, 
8r-90 6.1880E-Ol 5,183.089 5,183.089 O.ooE+OO 3.2110+03 3.21E+03 
Tc-99 4.4120E-Q4 5,183.089 5,183.089 O.ooE+OO 2.29E+OO 2.29E+OO 
"Th~-22~9-------~~6.""9~280SE:-;-09~----5~'il83~.08~9---__;5:",1;o83S;".0",8,,9- O.OOE+OO 3.59E-05 3.59E-05 
Th-230 1.7084E-06 5,183.089 5,183.089 O.ooE+OO 8.85E-Q3 8.85E-03 
Th-232 1.1926E-09 5,183.089 5,183.089 O.ooE+OO 6.18E-06 6.18E-06 
T~208 3.4740E-06 5,183.089 5,183.089 O.ooE+OO 1.80E-Q4 l.80E-Q4 

7U"-2"'3;;;2 ;;:9.~2940~i=E-06~---~5,'i183~.08;;;;,9---~5,,o183;;;;:;.08"";,9 0;;:.;;;OO;,;:E:c+OO~------i-4.""82E~-Q4~---=4;::.8:;;2:;:E:..;-Q4;;;--j'==::T,;;he;;r=:ma::;::.1 :.;po~w::::e:::r=:::-
-;U:;--::::233~-----_-~9:=.;.1"'880~E='-o~7~---=5,,o1~83"'.~08~9:__--____:5oc,l~83~.08~9,.----_0"'.~00~E='+OO~---_=4:=.;.7c:50'~E,,-03;,.:;----_=4';;.7~5i=E__;-o;;:3:___;,Nominal Heat Bounding
U-234 2.3440E-Q3 5,183.089 5,183.089 O.ooE+OO 1.21E+Ol 1.21E+Ol Output Heat Output 
U-235 -2.3296E-06 5,183.089 0.000 1.17E-Q3. O.ooE+OO 1.17E-Q3 /Wattsl /Wattsl 
U-236 2_8620E_o5 5,183.089 5,183.089 O.OOE+OO 1.38E-01 1.36E-Ol 4.92E+01 4.92E+01 
U-238 -1.3291E_o7 5,183.089 0.000 3.42E-03 2.73E_03 3.42E-Q3 Total Total 
Y-OO 6.1900E_ol 5,183.089 5,183.089 O.ooE+OO 3.21E+03 3.21E+03 
Other Radionuclides 3.55E+03 3.55E+03 
ID. Tenmlate SeIedloo &unman', B_ addChed15 
Template Selection Summary 

FromSFD u.d Basis for Parameter Differences: 
Reactor Moderator: f---~H:::EA:..:VC:cY:c:W"A"T..E:..:R--+_..cHC"E:..:A"'VY~W:::_ATE=R ---IThis Template was used for the lot/owing reasons: 

Fuel ClackUng: ZIRe liRe This fuel matches on ~I parameters except enrichment (unknown). 

BO;o~==:I----..cU:..:O:..:2=-----+---...,0..c~"-O-=-5---t 

BumupSUmma~(MWd)· Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 5,183.089 Nominal bumup set eqaal to bounding bumup.
Bounding:1 I 5,183.089 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 32.83
 1 2.591
 

Boundlng:1 32.83
 ,
Reactor shutdown. core removal, storage, shipping or other date confnmlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sh&et must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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I Fuel Radionuclide Inventory Worksheet 

J. F1>d.!l1ld Templateldf_tion Estimated 
Fuel Name: HWCTR IS 'Fuol decay start dale: 1964 Canister usage: 

SNFID#: 977 Estimates 8S of: 2030 18"x15' 
Fuel Units & Dascr: 3 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U) 0.14 
_vy Metal Mass: BOL: ; EOL:15.78kg 'Tamplale Bumup(MWd): 5 
ROD Storage Site: INEEL Tamplata BOL _vy Metal Mass (MT): 0.00034251 

Tamplale Decay Time' 65 years 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 7.7980E-09 15,122.233 15,122.233 O.ooE-+OO 1.18E-{)4 1.18E-04 Avg. MeV 
Am-241 2.355OE-02 15,122.233 15,122.233 O.ooE-+OO 3.56E+02 3.56E+02 0.0150 5.176E+14 
Am-242m 3.0880E-06 15,122.233 15,122.233 O.OOE-+OO 4.67E-02 4.67E-02 0.0250 1.069E+14 
Am-243 2.0520E-06 15,122.233 15,122.233 O.OOE-+OO 3.10E-02 3.10E-02 0.0375 9.411E+13 
C-14 1.I222E-03 15,122.233 15.122.233 O.ooE-+OO 1.70E+Ol 1.70E+Ol 0.0575 1.042E+14 

'CI-36 8.375OE-ll 15,122.233 15,122.233 O.ooE-+OO 1.27E-06 1.27E-06 0.0850 5.996E+13 
Cm-243 2.425OE-07 15,122.233 15,122.233 O.ooE-+OO 3.67E-Q3 3.67E-Q3 0.1250 3.897E+13 
Cm-244 3.3140E-Q6 15.122.233 15,122.233 O.ooE-+OO 5.01E-Q2 5.01E-02 0.2250 5.162E+13 
Co-50 1.24S4E-Q3 15,122.233 15,122.233 O.OOE-+OO 1.88E+Ol 1.88E+Ol 0.3750 2.248E+13 
Cs-l34 3.3040E-l0 15,122.233 15,122.233 O.OOE-+OO 5.ooE-06 5.OOE-06 0.5750 4.021E+14 
Cs-135 7.9140E-06 15,122.233 15,122.233 O.ooE-+OO 1.20E-Ol 1.20E-Ol 0.8500 3.841E+12 
Cs-137 7.1580E-Ol 15,122.233 15,122.233 O.OOE-+OO l.08E+04 l.08E+04 1.2500 2.776E+12 
Eu-l54 6.05ooE-04 15,122.233 15,122.233 O.ooE-+OO 9.15E-+OO 9.15E-+OO 1.7500 9.926E+10 
Eu-155 9.4880E-06 15,122.233 15,122.233 O.OOE-+OO 1.43E-Q1 1.43E-Ql 2.2500 1.786E+07 
Fe-55 1.9322E-08 15,122.233 15,122.233 O.ooE-+OO 2.92E-{)4 2.92E-{)4 2.7500 1.855E+07 
H-3 4.4180E-Q3 15,122.233 15,122.233 O.OOE-+OO 6.88E+Ol 6.68E+Ol 3.5000 7.562E+04 
1-129 7.5020E-Q7 15,122.233 15,122.233 O.ooE-+OO 1.13E-02 1.13E-02 5.0000 3.173E+04 
Kr-85 5.4940E-Q3 15,122.233 15,122.233 O.ooE-+OO 8.31E+Ol 8.31E+Ol 7.0000 3.567E+03 
Np-237 5.8040E-06 15,122.233 15,122.233 O.ooE-+OO 8.78E-02 8.78E-02 11.0000 4.048E+02 
Pa-231 1.1096E-08 15,122.233 15,122.233 O.ooE-+OO 1.68E-04 1.68E-04 
Pb-21 0 1.4712E-08 15,122.233 15,122.233 O.OOE-+OO 2.22E-{)4 2.22E-{)4 
Pm-147 3.5920E-Q7 15,122.233 15,122.233 O.ooE-+OO 5.43E-Q3 5.43E-Q3 
Pu-238 5.07ooE-Q3 15,122.233 15,122.233 O.ooE-+OO 7.67E+Ol 7.67E+Ol 
Pu-239 1.8728E-Q2 15,122.233 15,122.233 O.OOE-+OO 2.83E+02 2.83E+02 
Pu-240 8.3280E-Q3 15,122.233 15,122.233 O.ooE-+OO 1.26E+02 1.26E+02 
Pu-241 3.4460E-02 15,122.233 15,122.233 O.ooE-+OO 5.21E+02 5.21E+02 
Pu-242 2.0380E-06 15,122.233 15,122.233 O.OOE-+OO 3.08E-02 3.08E-02 
Ra-226 2.9640E-08 15,122.233 15,122.233 O.ooE-+OO 4.48E-{)4 4.48E-04 
Ra-228 1.1922E-Q9 15,122.233 15,122.233 O.ooE-+OO I.80E-DS 1.80E-Q5 
Ru-l06 3.5780E-19 15,122.233 15,122.233 O.ooE-+OO 5.41E-15 5.41E-15 
Se-79 1.2520E-QS 15,122.233 15,122.233 O.ooE-+OO 1.89E-Ql 1.89E-Ol 
Sn-126 1.2050E-QS 15,122.233 15,122.233 O.ooE-+OO 1.82E-Ol 1.82E-Ol 
Sr-90 6.1880E-Ol 15,122.233 15,122.233 O.ooE-+OO 9.38E+03 9.36E+03 
Te-99 4.4120E-{)4 15,122.233 15,122.233 O.ooE-+OO 6.67E-+OO 6.67E-+OO 
Th-229 6.9280E-Q9 15,122.233 15,122.233 O.ooE-+OO 1.05E-{)4 1.05E-{)4 
Th-230 1.7084E-Q6 15,122.233 15,122.233 O.OOE-+OO 2.58E-Q2 2.58E-02 
Th-232 1.1926E-Q9 15,122.233 15,122.233 O.ooE-+OO l.80E-05 1.80E-05 
TI-208 3.4740E-Q8 15,122.233 15,122.233 O.OOE-+OO 5.25E-04 5.25E-{)4 
U-232 9.2940E-Q8 15,122.233 15,122.233 O.ooE-+OO 1.41E-Q3 1.41E-03 Thermal Power 
U-233 9.1680E-Q7 15,122.233 15,122.233 O.OOE-+OO 1.39E-02 1.39E-Q2 Nominal Heat Bounding 
U-234 2.3440E-Q3 15,122.233 15,122.233 O.ooE-+OO 3.54E+Ol 3.54E+Ol Output Heat Output 
U-235 -2.3296E-Q6 15,122.233 0.000 3.41E-03 O.ooE-+OO 3.41E-Q3 /WaltSl /WaltSl 
U-236 2.6620E-QS 15,122.233 15,122.233 O.ooE-+OO 4.03E-Q1 4.03E-Ol 1.44E+02 1.44E+02 
U-238 -1.3291E-Q7 15,122.233 0.000 9.97E-Q3 7.96E-Q3 9.97E-Q3 TOlal Total 
V-90 6.1900E-Ql 15,122.233 15,122.233 O.ooE-+OO 9.36E+03 9.36E+03 
Other Radianuelides 1.04E+04 1.04E+04 
IIJ.Ttmll!ate~ ~tS';llun1. alld Cbecl<s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
ReactorModenltor: HEAVY WATER HEAVY WATER This Template was used forUle following reasons:
 

Fuel Cladding: ZIRC ZIRe Th~ fuel matches on all panuneters except enrichment (unknown).
 
BOL HM Constituents: U-Z, U 

BOl Enrichment Ok: Oto 5 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 15,122.233 Nominal bumup set equal to bounding bumup. 
Bounding:1 15,122.233 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOl. 

Checks 
EstimalXld Bumupl

Bumu" Multl,,11er Given Bumup EstimalXld EOL HMlGlven EOL HM 
Nomlnal:1 32.83 I 2.591 

Bounding: 32.83 ,
Reactor shutdown, core removal, storage. shlp~ng or other date conflmlln9 that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated YJith this wol1<sheet must be divided by BOl heavy metoJ mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. FlJ'llllnd TelQplate {nfonnation Estimated 

Fuel NaIl1£: HWCTR OT 1Fuel decay start date: 1963 Canister usage: 
SNFID#: 283 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 8 - TUBE Template: PWR (Ught Water, Zirc. 0 to 5%. U) 0.36 
_vy Metal M....: BOlo: ; EOlo:139.53kg "Template Bumup(MWd): 61.92 
ROD Storage Slw: INEEl Template SOL _vy Metal Mass (MT): 0.00176911 

Template Decay Time' 65 years 
D. Estimates m x. x. b Y. y. Gamma Sources
 

Photon Total
 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci)
 Inventories(Ci) Group (bounding)
Ae-227 1.2581E-09 209.629 209.629 O.ooE+OO 2.64E-07
 2.64E-07 Avg. MeV
Am-241 1.4761E-01 209.629 209.629 O.ooE~ 3.09E-Hl1
 3.09E-Hl1 0.0150 5.675E+12
Am-242m 2.5032E-Q4 209.629 209.629 O.ooE+OO 5.25E-02
 5.25E-{)2 0.0250 1.127E+12
Am-243 6.2387E-Q4 209.629 209.629 O.ooE+OO 1.31E-01
 1.31E-{)1 0.0375 1.054E+12
C-14 4.7739E-{)5 209.629 209.629 O.ooE+OO 1.00E-{)2
 1.ooE-02 0.0575 1.446E+12 
CI-36 8.0297E-07 209.629 209.629 O.ooE+OO 1.68E-Q4
 1.68E-04 0.0850 6.169E+11
Cm-243 1.2099E-Q4 209.629 209.629 O.ooE+OO 2.54E-{)2
 2.54E-{)2 0.1250 4.oi4E+11 
Cm-244 1.5560E-{)2 209.629 209.629 O.ooE+OO 3.26E+OO
 3.26E-Hl0 0.2250 5.248E+11 
Co-6O 4.9580E-{)5 209.629 209.629 O.ooE+OO 1.04E-02
 l.04E-{)2 0.3750 2.270E+ll
Cs-l34 1.7022E-{)9 209.629 209.629 O.ooE+OO 3.57E-07
 3.57E-07 0.5750 5.405E+12
Cs-135 1.4433E-05 209.629 209.629 O.OOE+OO 3.03E-{)3
 3.03E-03 0.8500 4.333E+10 
Cs-137 6.9929E-{)1 209.629 209.629 ------O:OOE+oo 1.47E-Hl2 1.47E-Hl2 1.2500 2.026E+l0
Eu-l54 1.8023E-{)3 209.629 209.629 O.ooE+OO 3.78E-{)1 3]8E-{)1 1.7500 1. 166E+09
Eu-155 2.6793E-05 209.629 209.629 O.ooE+OO 5.62E-03 5.62E-03 2.2500 2.057E+05
Fe-55 1.4580E-OS 209.629 209.629 O.ooE+OO 3.06E-{)6 3.06E-{)6 2.7500 1.021E+06
H-3 3.8566E-03 209.629 209.629 O.OOE+OO 8.08E-{)1 8.OSE-Ol 3.5000 5.091E+04
1-129 9.8288E-{)7 209.629 209.629 O.ooE+OO 2.06E-Q4 2.06E-04 5.0000 2.174E+04
Kr-85 4.0617E-03 209.629 209.629 O.ooE+OO 8.51E-{)1 8.51E-{)1 7.0000 2.503E+03
Np-237 1.2645E-{)5 209.629 209.629 O.ooE+OO 2.65E-{)3 2.65E-03 11.0000 2.872E+02
Pa-231 1.6376E-{)9 209.629 209.629 O.OOE+OO 3.43E-07 3.43E-07
Pl>-21 0 2.8795E-l0 209.629 209.629 O.ooE+OO 6.04E-{)8 6.04E-OS
Pm-147 1.3264E-{)7 209.629 209.629 O.ooE+OO 2.78E-{)5 2.78E-05
Pu-238 5.8882E-{)2 209.629 209.629 O.ooE+OO 1.23E-Hll 1.23E-Hll
Pu-239 1.1613E-{)2 209.629 209.629 O.ooE+OO 2.43E+OO 2.43E+OO
PU-240 1.5142E-{)2 209.629 209.629 O.OOE+OO 3.17E+OO 3.17E+OO
Pu-241 2.1269E-{)1 209.629 209.629 O.OOE+OO 4.46E-Hll 4.46E-Hll
Pu-242 6.4260E-{)5 209.629 209.629 O.ooE+OO 1.35E-{)2 1.35E-02
Ra-226 5.8689E-l0 209.629 209.629 O.ooE+OO 1.23E-{)7 1.23E-07
Ra-228 5.3036E-12 209.629 209.629 O.ooE+OO 1.11E-{)9 1.11E-09
Ru-l06 6.8136E-19 209.629 209.629 O.ooE+OO 1.43E-16 1.43E-16
5e-79 1.2372E-{)5 209.629 209.629 O.ooE+OO 2.59E-{)3 2.59E-03
5n-126 2.5194E-{)5 209.629 209.629 O.ooE+OO 5.28E-03 5.28E-03
5r-90 4.4913E-{)1 209.629 209.629 O.ooE+OO 9.42E-Hll 9.42E-Hll
Te-99 3.9357E-Q4 209.629 209.629 O.ooE+OO 8.25E-{)2 8.25E-{)2
Th-229 1.9331E-l0 209.629 209.629 O.ooE+OO 4.05E-{)8 4.05E-{)8
Th-230 3.5223E-{)8 209.629 209.629 O.ooE+OO 7.38E-{)6 7.38E-{)6
Th-232 5.3085E-12 209.629 209.629 O.ooE+OO 1.11E-{)9 1.11 E-{)9
TI-208 1.3102E-{)7 209.629 209.629 O.ooE+OO 2.75E-{)5 2]5E-{)5
U-232 3.5497E-{)7 209.629 209.629 O.ooE+OO 7.44E-{)5 7.44E-{)5 Thermal Power
U-233 2.6647E-{)8 209.629 209.629 O.ooE+OO 5.59E-{)6 5.59E-{)6 Nominal Heat Bounding 
U-234 5.5023E-{)5 209.629 209.629 O.ooE+OO 1.15E-{)2 1.15E-{)2 Output Heat Output
U-235 -l.4485E-{)6 209.629 0.000 9.66E-03 9.36E-03 9.66E-03 /Watts) /Watts)
U-236 7.5969E-{)6 209.629 209.629 O.ooE+OO 1.59E-{)3 1.59E-03 3.08E+OO 3.08E+OO
U-238 -2.6129E-{)7 209.629 0.000 4.54E-02 4.54E-{)2 4.54E-{)2 Total Total
V-90 4.4913E-{)1 209.629 209.629 O.ooE+OO 9.42E-Hll 9.42E-Hll
Other Radianuelides 1.42E-Hl2 1.42E+02
lD. TelQplate Sdeetion Su_ry,Btmll! andCfleeb 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the foltowing reasons: 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknovm). 
BOL HM Constltuente: U02 U 

BOl Enrichment %..: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 I 209.629 Nominal bumup set equal to bounding bumup.
 
Boundlng:1 I 209.629 Bounding bumup taken from SFD and converted to MWd using BOl=139.752kg
 

Checks 

Estimated Bumupl 
Bumup MulllDller Given Bumup Estimated EOl HMlGiven EOL HM
 

Nominal: 0.04
 1 1.001
 
Bounding: 0.04
 ,

Reactor shutdown, core remoYaI, storage, shipping or other date confnmlng that Irradiation ceased for fuel. 

1"0tal bumup for all fuel associated with this wor1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeIIlflIMe 1nf0l'lD/lli0ll Estimated 

Fuel Name: HWCTR RMT & SMT 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 790 Estimates as of: 2030 18"x15' 

Fuel UnIts & Dascr: 10 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U) 0.45 
_vy Metal Mass: BOl= ; E0l.=63.751<9 'Templata Bumup(MWd): 5 
ROD Storage Site: INEEl Tomplata BOl_vy Malal Mas. (MT): 0.00034251 

Tomplsta OscaV Ti"",' 65 Vears 

II.Estimate!l m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 7.7980E-09 61,103.939 61,103.939 O.ooE-tOO 4.76E-04 4.76E-04 Avg. MsV 
Am-241 2.3560E-02 61,103.939 61,103.939 O.ooE-tOO 1.44E+03 1.44E+03 0.0150 2.091E+15 
Am-242m 3.0880E-OB 61,103.939 61,103.939 O.ooE-tOO 1.89E-Ol 1.89E-Ol 0.0250 4.319E+14 
Am-243 2.OS20E-OB 61,103.939 61,103.939 O.ooE-tOO 1.25E-Ol 1.25E-Ol 0.0375 3.803E+14 
C-14 1.1222E-03 61,103.939 61,103.939 O.ooE-tOO 6.86E+Ol 6.86E+Ol 0.0575 4.212E+14 
CI-36 8.3760E-ll 61,103.939 61,103.939 O.ooE-tOO 5.12E-OB 5.12E-OB 0.0850 2.423E+14 
Cm-243 2.4260E-07 61,103.939 61,103.939 O.ooE-tOO 1.48E-02 1.48E-02 0.1250 1.575E+14 
Cm-244 3.3140E-OB 61,103.939 61,103.939 O.ooE-tOO 2.02E-Ql 2.02E-Ol 0.2250 2.086E+14 
Co-6O 1.2454E-Q3 61,103.939 61,103.939 O.ooE-tOO 7.61E+Ol 7.61E+Ol 0.3750 9.083E+13 
Cs-l34 3.3040E-l0 61,103.939 61,103.939 O.ooE-tOO 2.02E-OS 2.02E-Q5 0.5750 1.625E+15 
Cs-135 7.9140E-OB 61,103.939 61,103.939 O.ooE-tOO 4.84E-Ql 4.84E-Ql 0.8500 1.552E+13 
Cs-137 7.1580E-Ol 61.103.939 61,103.939 O.ooE-tOO 4.37E+04 4.37E+04 1.2500 1.122E+13 
Eu-l54 6.OSooE-04 61,103.939 61,103.939 O.ooE-tOO 3.70E+Ol 3.70E+Ol 1.7500 4.011E+l1 
Eu-155 9.4860E-OB 61,103.939 61,103.939 O.ooE-tOO 5.80E-Ol 5.80E-Ql 2.2500 7.217E+07 
Fe-55 1.9322E-OB 61,103.939 61,103.939 O.ooE-tOO 1.18E-Q3 1.18E-03 2.7500 7.497E+07 
H-3 4.4180E-Q3 61,103.939 61,103.939 O.ooE-tOO 2.70E+02 2.70E+02 3.5000 3.055E+05 
1-129 7.5020E-Q7 61,103.939 61,103.939 O.ooE-tOO 4.58E-02 4.58E-Q2 5.0000 1.282E+05 
Kr-85 5.4940E-Q3 61,103.939 61,103.939 O.ooE-tOO 3.36E+02 3.36E+02 7.0000 1.441E+04 
Np-237 5.8040E-Q6 61,103.939 61,103.939 O.ooE-tOO 3.55E-Ol 3.55E-Ql 11.0000 1.635E+03 
Pa-231 1.1096E-OB 61,103.939 61,103.939 O.ooE-tOO 6.78E-Q4 6.78E-04 
Pb-21 0 1.4712E-08 61,103.939 61,103.939 O.ooE-tOO 8.99E-04 8.99E-04 
Pm-147 3.5920E-Q7 61,103.939 61,103.939 O.ooE-tOO 2.19E-02 2.19E-Q2 
Pu-238 5.07ooE-03 61,103.939 61,103.939 O.ooE-tOO 3.10E+02 3.10E+02 
Pu-239 1.8728E-02 61,103.939 61,103.939 O.ooE-tOO 1.14E+03 1.14E+03 
Pu-240 8.3280E-Q3 61,103.939 61,103.939 O.ooE-tOO 5.09E+02 5.09E+02 
Pu-241 3.4460E-Q2 61,103.939 61,103.939 O.ooE-tOO 2.11E+03 2.11E+03 
Pu-242 2.0380E-Q6 61,103.939 61,103.939 O.ooE-tOO 1.25E-Ol 1.25E-Ql 
Ra-226 2.9640E-Q8 61,103.939 61,103.939 O.ooE-tOO 1.81E-Q3 1.81E-Q3 
Ra-228 1.1922E-Q9 61,103.939 61,103.939 O.ooE-tOO 7.28E-Q5 7.28E-05 
Ru-1OB 3.5780E-19 61,103.939 61,103.939 O.ooE-tOO 2.19E-14 2.19E-14 
5e-79 1.2520E-05 61,103.939 61,103.939 O.ooE-tOO 7.65E-Ol 7.65E-Ql 
5n-126 1.2050E-OS 61,103.939 61,103.939 O.ooE-tOO 7.36E-Ql 7.36E-Ql 
5r-90 6.1880E-01 61,103.939 61,103.939 O.ooE-tOO 3.78E+04 3.78E+04 
Tc-99 4.4120E-<l4 61,103.939 61,103.939 O.ooE+OO 2.70E+Ol 2.70E+Ol 
Th-229 6.9280E-Q9 61,103.939 61,103.939 O.ooE-tOO 4.23E-04 4.23E-Q4 
Th-230 1.7084E-OB 61,103.939 61,103.939 O.ooE-tOO 1.04E-Ql l.04E-Ql 
Th-232 1.1926E-Q9 61,103.939 61,103.939 O.ooE-tOO 7.29E-Q5 7.29E-Q5 
n-2OB 3.4740E-Q8 61,103.939 61,103.939 O.ooE-tOO 2.12E-03 2.12E-Q3 
U-232 9.2940E-Q8 61,103.939 61,103.939 O.ooE-tOO 5.68E-03 5.68E-Q3 Thermal Power 
U-233 9.1680E-07 61,103.939 61,103.939 O.ooE-tOO 5.60E-02 5.60E-Q2 Nominal Heat Bounding 
U-234 2.3440E-Q3 61,103.939 61,103.939 O.ooE-tOO 1.43E+02 1.43E+02 Output Heat Output 
U-235 -2.3296E-Q6 61,103.939 0.000 1.38E-02 O.ooE-tOO 1.38E-02 /Watts\ /Wattsi 
U-236 2.6620E-05 61,103.939 61,103.939 O.ooE-tOO 1.63E-tOO 1.63E-tOO 5.80E+02 5.80E+02 
U-238 -1.3291E-07 61,103.939 0.000 4.03E-02 3.22E-02 4.03E-Q2 Total Total 
V-90 6.1900E-Ol 61,103.939 61,103.939 O.ooE-tOO 3.78E+04 3.78E+04 
Other Radionuelides 4.19E+04 4.19E+04 

m. TeJIlIJhIk seJeeIioa~ry.ll andCltetb 
Template selection Sumrnarv 

FromSFD 0- Basis for Parameter Differences: 
Reactor_: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC-2 ZIRC This fuel matches on all parametlHS except enrichment (unknown). 
BOl HM Constituents: UMETAL U 

BOL Enrichment 0/0: Oto 5 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 61.103.939 Nominal bumup set equal to bounding bumup.
Boundlng:1 I 61.103.939 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimatad Bumupl 
BumUD MultiDU. Given Bumup Estlmatad EOL HMlGlven EOL HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 ,

Reactor shutdo1l\lfl, core removal. storage. stuppsng or other date confirming that Irradiation ceased for fuel.
 

2TotaJ bumup for aU fuel associated with this worksheet must be diVided by BOl heavy metaJ mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Te<QllI/lte blfocnuation Estimated 

Fuel Name: HWCTR SOT 1 Fuel decay start date: 1964 Canister usage: 
SNFID#: 120 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 96· TUBE Template: HFBR (Heavy Water. Zirc., 0 to 5%. U) 1.09 
Heavy Metal M8$$: BOl; ; EOl;249.721<g 'Template Bumup(MWd):
 5
 
ROD 510rage SIIE: INEEl Template BOl Heavy Metal Ma•• (MT):
 0.00034251
 

Template Decay Time'
 65 years
 
m b y" y. Gamma Sources 

Photon Total 
CUMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Surnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

'iA=e.:=;22"'7:o- ...;7;-";.7:o;9:o;8O~E~.""09;;_--_;2:;;3:;;9"'.3"'74:;:.~53:;;1:-_--;:2"'39~.Si37';'4~.531 O.OOE+OO 1.87Eo-..;03'=_---71.==8~7Eo-•.;03'=___jIf_A"'Vo"'g.0·1Me50V
Am·241 2.3560E·02 239.374.531 239.374.531 O.OOE+OO 5.64E-Kl3 5.64E-Kl3 8.193E+15 
-';A"'m'-.2"'4;-;;2::cm,------·--=3"'.0880=~Eo--_06=----=2-=39"'.;;;37"'4;.:;.5~3c;-1-----;023=:9;.:;.3=7:-:4~.5;31------O:OOE"-+OO~--~7.-;,39E.01 7.39E_D1 0.0250 1.692E+15 
Am·243 2.OS20E_06 239.374.531 239,374.531 O.OOE+OO 4.91E_D1 4.91E_D1 0.0375 1.490E+15 
-';C;c·1"'4;=c-'-----------'10'.:;:12~2;;;2;=E--;_03:;;----2;;;3~9"'.3;-;;7:-:4';::.5-=31~---;2~3;;;9',374.531 O.OOE-KlO 2.69E-Kl2 2.69E-Kl2 0.0575 1.650E+15 
CI-36 8.3760E-11 239.374.531 239.374.531 O.OOE+OO 2.01E-05 2.01E-OS 0.0850 9.492E+14 
~C"=m"'-2~43;;;--------c2"'.47.2:O;60~E_D~7----'2~3S9:s.3;::7~4.'E5;o31;...-..--;2"'3"'9"'.3"'747;.531 O.OOE+OO 5.81E-02 5.81E_D~2'-----+--"0-".1"'250O=-------6":.1"'69"'E"'+'-'14:: 
Cm-244 3.3140E_06 239.374.531 239,374.531 O.OOE+OO 7.93E-01 7.93E_D1 0.2250 8.170E+14 
Co-6O 1.2454E-03 239,374.531 239.374.531 O.OOE+OO 2.98E-Kl2 2.98E-Kl2 0.3750 3.559E+14 
-;:C:-=S--;-1-=34-;---------c3"'.3040==:~E--'i170----'2;;;3~9"'.3;-;;7:-:4.-=5-=31~---;2"'3 9"',3"'74;':;:.5317  O.OOE+OO 7.91E_D5 7.91E_D5 0.5750 6.365E+15 
-;:C:-=S--;-1-=3:;-5 ---:7:;'.90;1"'40~E-06~---_c2;;;3;;;9;';.3;:;7:_:4._=5_=31;_-__;2",3_=9""3",74-;,.:=;53~1e-----_c0,,,.;;;OO=EO'+OO-=-=------;1:-c;.89E+OO 1.89E+OO 0.8500 6.080E+13 
Cs-137 7.1580E_D1 239,374.531 239.374.531 O.OOE+OO 1.71E+05 1.71E+05 1.2500 4.394E+13 
-=E"'u-:-1:::54:.:--------6='.7OS='OO~Eo--_D4~----'2='3~9;.:;,3=7:-:4"'.5:::3c;-1----'.:2"'3 9,"'3"'747 7.-=531 O.OOE+OO 1.45E-Kl2 1.45E-Kl2 1.7500 1.571E+12
Eu-155 9.4860E_06 239,374.531 239,374.531 O.OOE+OO 2.27E+OO 2.27E-Kl0 2.2500 2.827E+08 
-=F:::e--=5-=5=---------:1:"-.9:::;322=;=E-oB~----'2:::3:;:9:S,3;:;7cC4.'75-=31;----;2'"3co9,"'3"'74~.531 O.OOE+OO 4.63E_D3 4.63E-03 2.7500 2.937E+08 
H-3 4.4180E_D3 239.374.531 239,374.531 O.OOE+OO 1.06E-Kl3 1.06E-Kl3 3.5000 1.197E+06 

c.1-'"'1=o29:o---- 7='.750:::'20~E--;-D'=7---___='23"'9c::.3=7c;4__:.537_'_1 __-:2"'3~9"',3==774.'75731'-----____=0.==OO7:E=_+OO~---1:..:o..80E-01 1.80E-01 5.ססOO 5.022E+05 
Kr-85 5.4940E_D3 239,374.531 239,374.531 O.OOE+OO 1.32E-Kl3 1.32E-Kl3 7.ססOO 5.647E+04 
~N~P-'-:2:::3"'7------_----=5"'.8040~=E=--06~---___;;23='9='.3:::7"'4o:.5"'3=1--____;2",3",9",,3;::7:_:4,:::.5:~3-:-1 __-:0:-:.00~EO'+OO~-_--=1'::;,39E+OO 1.39E+OO 11.ססOO 6.407E+03 
Pa-231 1.1096E-oB 239,374.531 239.374.531 O.OOE+OO 2.66E-03 2.66E_03 
Pb-210 1.4712E-oB 239,374.531 239.374.531 O.OOE+OO 3.52E_D3 3.52E_03 
Pm-147 3.5920E_D7 239,374.531 239.374.531 O.OOE+OO 8.60E_D2 8.60E_D2 
Pu-238 5.0700E_D3 239,374.531 239,374.531 O.OOE+OO 1.21E-Kl3 1.21E-Kl3 
Pu-239 1.8728E-02 239,374.531 239.374.531 O.OOE+OO 4.48E-Kl3 4.48E-Kl3 
Pu-240 8.3280E_03 239,374.531 239,374.531 O.OOE+OO 1.99E-Kl3 1.99E-Kl3 
Pu-241 3.4460E_D2 239.374.531 239,374.531 O.OOE+OO 8.25E-Kl3 8.25E-Kl3 
Pu-242 2.0360E_06 239.374.531 239,374.531 O.OOE+OO 4.88E_D1 4.88E_D1 
Ra-226 2.9640E-oB 239,374.531 239,374.531 O.OOE+OO 7.10E_03 7.10E_D3 
Ra-228 1.1922E-09 239.374.531 239,374.531 O.OOE+OO 2.85E-04 2.85E_D4 
Ru-106 3.5780E-19 239,374.531 239,374.531 O.OOE+OO 8.56E-14 8.56E-14 
Se-79 1.2520E-05 239,374.531 239.374.531 O.OOE+OO 3.00E+OO 3.00E+OO 
Sn-126 1.2OS0E-05 239,374.531 239.374.531 O.OOE+OO 2.88E+OO 2.88E+OO 
Sr-90 6.1880E_D1 239,374.531 239,374.531 O.OOE+OO 1.48E+05 1.48E+05 
"T"'e--;:-99:;;--------47.741::;2"'O;=E-:_D4~---;::23=:9;.:;,37::::-:4"'.5-=31~---;2:::3:;:9-':.3==74~.531 O.OOE+OO 1.06E-Kl2 1.06E-Kl2 
Th-229 6.9280E-09 239,374.531 239,374.531 O.OOE+OO 1.66E_D3 1.66E_03 
Th-230 1.7084E_06 239,374.531 239,374.531 O.OOE+OO 4.09E_D1 4.09E_D1 
Th-232 1.1926E-09 239,374.531 239,374.531 O.OOE+OO 2.85E_D4 2.85E_D4 
TI-208 3.4740E-oB 239,374.531 239,374.531 O.OOE+OO 8.32E_03 8.32E_03 
U-232 9.2940E-oB 239,374.531 239,374.531 O.OOE+OO 2.22E-02 2.22E_D2 Thermal Power 

~U~-~233~~::::::::::::::::::::~~::·~~;::9:-:.;1,:,680~~~,,::;:Et-_D~7;~~~~~~~;;:2:::3i9i,3~7~4~.5~3t1~~~~~~2~3",9\,'7~~-;-4~.~5,,73;-1__-;0;,;.OO~-;E,",+OO~ ~2';i.l-;=;9~E-;-o~1;-__~2';;,1;:;9E=_-o:,;;;;1,----jfNominalHea1 Bounding
U-234 2.3440E_D3 239.374.531 239,374.531 O.OOE+OO 5.61E-Kl2 5.61E-Kl2 Output Heat Output 
U-235 -2.3296E_06 239,374.531 0.000 5.40E_D2 O.OOE+OO 5.40E-02 (WattS) (Watts) 
U-236 2.6620E-05 239,374.531 239,374.531 O.OOE+OO 6.37E+OO 6.37E+OO 2.27E+03 2.27E+03 
U·238 -1.3291E_D7 239,374.531 0.000 1.58E_D1 1.26E_D1 1.58E_D1 Total Total 
V-90 6.1900E_D1 239,374.531 239,374.531 O.OOE+OO 1.48E+05 1.48E-Kl5 
Other Radionuelides 1.64E+05 1.64E+05 
m. Tem1ltate SeIedioll$lllmmarv, 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel C1addlng:f----.:.='=Z:::IR:::C:"-'--.:.-+-----'=":Zl;;;:R::cC~:::.:...---ITh~ fuel matc!les on all paramot... except enrichment (unl<nown). 

BO~~==..~~~I---..:U'-'02=--_--+_-----;0;-:~=-O-::5---t 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 239,374.531 Nominal bumup set €qual to bounding bumup. 
Bounding: I 239.374.531 Bounding bumup estimated by assuming SOL heavy metel mass was twice EOL 

Checks 
Estimated Bumupl 

Bumup MultiPlIer Given BumuR EstimatEd EOl HMiGIven EOl HM
 
Nominal: 32.83
 I 2.591
 

Bounding: 32.83
 ,
Reador shutdown. core removal. storage. stllPPlng or other date confllTmng that Irradiation ceased for fuel. 

2Total burm.lp for all fuel associated \Nith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'Mn. 
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Fuel Radionuclide Inventory Worksheet 
,I. Fuel awl Template Wotmation Estimated 

Fuel Name: HWCTR SPR 1 FueI decay start date: 1964 Canister usage: 
SNFID#: 783 EstImates 8S of: 2030 18"x15' 

Fuel Units & Ilesc:r: 56 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U) 2.55 
Heavy Molal Mass: BOl= ; EOl=437.68k9 'Template Bumup(MWd): 5 
ROD Storage Site: INEEL Template BOl Heavy Molal Mass (MT): 0.00034251 

Template Decay Time' 65 yaars 
.n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventones(Ci) Inventones(Ci) Group (bounding) 
Ac-227 7.7980E-09 419,538.842 419.538.842 O.OOE-tOO 3.27E-03 3.27E-03 Avg. MeV 
Am-241 2.3580E-02 419.538.842 419,538.842 O.OOE-tOO 9.88E+03 9.88E+03 0.0150 1.436E+16 
Am-242m 3.0880E-06 419,538.842 419,538.842 O.OOE-tOO l.30E-tOO 1.30E-tOO 0.0250 2.965E+15 
Am-243 2.0520E-06 419,538.842 419,538.842 O.OOE-tOO B.61E-Ol B.61E-Ql 0.0375 2.611E+15 
C-14 1.1222E-Q3 419,538.842 419,538.842 O.OOE-tOO 4.71E+02 4.71E+02 0.0575 2.892E+15 
CI-38 B.3760E-ll 419,538.842 419,538.842 O.OOE-tOO 3.51E-OS 3.51E-05 0.0850 1.684E+15 
Cm-243 2.4260E-07 419,538.842 419,538.842 O.OOE-tOO 1.02E-Ol 1.02E-Ol 0.1250 1.081E+15 
Cm-244 3.3140E-06 419.538.842 419,538.842 O.OOE-tOO 1.39E-tOO 1.39E-tOO 0.2250 1.432E+15 
Co-60 1.2454E-03 419,538.842 419,538.842 O.OOE-tOO 5.22E+02 5.22E+02 0.3750 6.236E+14 
Cs-l34 3.3040E-l0 419,538.842 419,538.842 O.OOE-tOO 1.39E-Q4 1.39E-Q4 0.5750 1.116E+16 
Cs-135 7.9140E-Q6 419,538.842 419,538.842 O.OOE-tOO 3.32E-tOO 3.32E-tOO 0.8500 1.066E+14 
Cs-137 7.1580E-Ql 419,538.842 419,538.842 O.OOE-tOO 3.00E+05 3.00E+05 1.2500 7.700E+13 
EU-154 6.0500E-Q4 419,538.842 419.538.842 O.OOE-tOO 2.54E+02 2.54E+02 1.7500 2.754E+12 
Eu-155 9.4880E-06 419,538.842 419,538.842 O.OOE-tOO 3.98E-tOO 3.98E-tOO 2.2500 4.955E+08 
Fe-55 1.9322E-08 419,538.842 419,538.842 O.OOE-tOO B.llE-03 B.llE-03 2.7500 5.147E+08 
H-3 4.41 BOE-03 419,538.842 419,538.842 O.OOE-tOO 1.85E+03 1.85E+03 3.5000 2.098E+06 
1-129 7.5020E-07 419,538.842 419,538.842 O.OOE-tOO 3.15E-Ol 3.15E-Ql 5.ססOO 8.802E+05 
Kr-85 5.4940E-03 419,538.842 419,538.842 O.OOE-tOO 2.30E+03 2.30E+03 7.ססOO 9.897E+04 
Np-237 5.6040E-Q6 419,538.842 419.538.842 O.OOE-tOO 2.44E-tOO 2.44E-tOO 11.ססOO 1.123E+04 
Pa-231 1.1096E-oB 419,538.842 419,538.842 O.OOE-tOO 4.66E-03 4.66E-Q3 
Pb-21 0 1.4712E-oB 419,538.842 419,538.842 O.OOE-tOO 6.17E-Q3 6.17E-03 
Pm-147 3.5920E-07 419,538.842 419,538.842 O.OOE-tOO 1.51E-Ol 1.51E-Ql 
Pu-238 5.0700E-03 419,538.842 419,538.842 O.OOE-tOO 2.13E+03 2.13E+03 
Pu-239 1.872BE-Q2 419,538.842 419,538.842 O.OOE-tOO 7.86E+03 7.86E+03 
Pu-240 8.3280E-Q3 419,538.842 419,538.842 O.OOE-tOO 3.49E+03 3.49E+03 
Pu-241 3.4460E-Q2 419,538.842 419,538.842 O.OOE-tOO 1.45E+04 1.45E+04 
Pu-242 2.0380E-Q6 419,538.842 419,538.842 O.OOE-tOO B.55E-Ol B.55E-Ol 
Ra-226 2.9640E-oB 419,538.842 419,538.842 O.OOE-tOO 1.24E-Q2 1.24E-02 
Ra-228 1.1922E-Q9 419,538.842 419,538.842 O.OOE-tOO 5.00E-Q4 5.00E-04 
RU-l06 3.5780E-19 419,538.842 419,538.842 O.OOE-tOO 1.50E-13 l.SOE-13 
S9079 1.2520E-Q5 419,538.842 419,538.842 O.OOE-tOO 5.25E-tOO 5.25E-tOO 
Sn-126 1.20SOE-Q5 419,538.842 419,538.842 O.OOE-tOO 5.06E-tOO 5.06E-tOO 
Sr-90 6.1880E-Ql 419,538.842 419,538.842 O.OOE-tOO 2.60E+05 2.60E+05 
Tc-99 4.4120E-04 419,538.842 419,538.842 O.OOE-tOO 1.85E+02 1.85E+02 
Th-229 6.9280E-09 419,538.842 419,538.842 O.OOE-tOO 2.91E-03 2.91E-Q3 
Th-230 1.7084E-06 419,538.842 419,538.842 O.OOE-tOO 7.17E-Ql 7.17E-Ql 
Th-232 1.1926E-Q9 419,538.842 419,538.842 O.OOE-tOO 5.00E-04 5.00E-Q4 
TI-208 3.4740E-08 419,538.842 419,538.842 O.OOE-tOO 1.46E-Q2 1.46E-Q2 
U-232 9.2940E-oB 419,538.842 419,538.842 O.OOE-tOO 3.90E-Q2 3.90E-Q2 Thermal Power 
U-233 9.1880E-Q7 419,538.842 419,538.842 O.OOE-tOO 3.85E-Ql 3.85E-Ol Nominal Heat Bounding 
U-234 2.3440E-Q3 419,538.842 419,538.842 O.OOE-tOO 9.83E+02 9.83E+02 Output Heat Output 
U-235 -2.3296E-Q6 419,538.842 0.000 9.46E-02 O.OOE-tOO 9.46E-Q2 (Watts) (Watts) 
U-238 2.6620E-Q5 419,538.842 419,538.842 O.OOE-tOO 1.12E+Ol 1.12E+Ol 3.98E+03 3.98E+03 
U-238 -1.3291 E-Q7 419,538.842 0.000 2.77E-Ql 2.21E-Ql 2.77E-Ql Total Total 
Y-90 6.1900E-Ql 419,538.842 419.538.842 O.OOE-tOO 2.60E+05 2.60E+05 
Other Radionuelides 2.87E+05 2.87E+05 
W. T"""""Ie~ Sunlman-.&_ and CfJeIlks 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuol Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents: U-Zr2% U 

BOl enrichment 0/.: 0105 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 419.538.842 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 419.538.842 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
BumUD Mu1tiD11er Given Bumup Estimated EOL HMlGlvan EOL HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 , 

Reactor shlndown, core removal, storage, shlppmg or other date confinnmg that Irradiation ceased for fue"
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Info_lion Estimated 

Fuel Name: HWCTR SPRO 'Fuel decay start date: 1964 Canister usage: 
SNF 10 il: 772 Estimates as of: 2030 18"x10' 

Fuel Units & Desc,:: 48 - TUBE Template: HFBR (Heavy Water, Zire., Oto 50/0, U) 0.55 
Heavy Metal MasD: BO~ ; EO~180.92l<9 ~emplate Bumup(MWd): 5 
ROD Storage SI1<>: INEEL Template BOL Heavy Metal Mass (MT): 0.00034251 

Templata Decay Time' 65 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 7.7980E-Q9 173,422.997 173,422.997 O.OOE+OO 1.35E-03 1.35E-Q3 Avg. MeV 
Am-241 2.3560E-Q2 173,422.997 173,422.997 O.OOE+OO 4.09·E+03 4.09E+03 0.0150 5.936E+15 
Am-242m 3.0880E-Q6 173,422.997 173,422.997 O.OOE+OO 5.36E-Ol 5.36E-Ql 0.0250 1.226E+15 
Am-243 2.0520E-06 173,422.997 173,422.997-----O:OOE+oo 3.56E-01 3.56E-Ol 0.0375 1.079E+15 
C-14 1.1222E-Q3 173,422.997 173,422.99~E+OO 1.95E+02 1.95E+02 0.0575 1.195E+15 
CI·36 8.3760E-ll 173,422.997 173,422.997---0.00E+oo 1.4SE-05 1.45E-05 0.0850 6.877E+14 
Cm-243 2.4260E-07 173,422.997 173,422.997 O.OOE+OO 4.21E-02 4.21E-02 0.1250 4.469E+14 
Cm-244 3.314OE-Q6 173,422.997 173,422.997 O.OOE+OO 5.75E-Ol 5.75E-Ql 0.2250 5.919E+14 
C<H)() 1.2454E·03 173,422.997 173,422.997 O.OOE+OO 2.16E+02 2.16E+02 0.3750 2.578E+14 
Cs-134 3.3040E-l0 173,422.997 173,422.997 O.OOE+OO 5.73E-05 5.73E-Q5 0.5750 4.611E+15 
CS-135 7.914OE-Q6 173,422.997 173,422.997 O.OOE+OO 1.37E+OO 1.37E+OO 0.8500 4.405E+13 
CS-137 7.1580E-Ol 173,422.997 173,422.997 O.OOE+OO 1.24E+05 1.24E+05 1.2500 3.183E+13 
EU-l54 6.0500E-Q4 173,422.997 173,422.997 O.OOE+OO 1.05E+02 1.05E+02 1.7500 1.138E+12 
EU-155 9.4880E-Q6 173,422.997 173,422.997-~O.OOE+OO 1.65E+OO 1.65E+OO 2.2500 2.048E+08 
Fe-55 1.9322E-08 173,422.997 173,422.997 O.OOE+OO 3.35E-03 3.35E-Q3 2.7500 2.128E+08 
H-3 4.4180E-Q3 173,422.997 173,422.997 O.OOE+OO 7.66E+02 7.66E+02 3.5000 8.672E+05 
1·129 7.5020E·07 173,422.997 173,422.997 O.OOE+OO l.30E-Ol 1.30E-Ql 5.0000 3.638E+05 
Kr-85 5.4940E-Q3 173,422.997 173,422.997 O.OOE+OO 9.53E+02 9.53E+02 7.0000 4.091E+04 
Np-237 5.8040E-Q6 173,422.997 173,422.997 O.OOE+OO 1.01E+OO 1.01E+OO 11.0000 4.642E+03 
Pa-231 1.1096E-08 173,422.997 173,422.997 O.OOE+OO 1.92E-Q3 1.92E-03 
Pb-21 0 1.4712E-08 173,422.997 173,422.997 O.OOE+OO 2.55E-Q3 2.55E-Q3 
Pm-147 3.5920E-Q7 173,422.997 173,422.997 O.OOE+OO 6.23E-02 6.23E-02 
PU-238 5.0700E-Q3 173,422.997 173,422.997 O.OOE+OO 8.79E+02 8.79E+02 
Pu-239 1.8728E-Q2 173,422.997 173,422.997 O.OOE+OO 3.25E+03 3.25E+03 
PU-24O 8.3280E-Q3 173,422.997 173,422.997 O.OOE+OO 1.44E+03 1.44E+03 
Pu-241 3.4460E-Q2 173,422.997 173,422.997 O.OOE+OO 5.98E+03 5.98E+03 
Pu·242 2.0380E-Q6 173,422.997 173,422.997 O.OOE+OO 3.53E-Q1 3.53E-Ql 
Ra-226 2.9640E-08 173,422.997 173,422.997 O.OOE+OO 5.14E-Q3 5.14E-Q3 
Ra·228 1.1922E-Q9 173,422.997 173,422.997 O.OOE+OO 2.07E·04 2.07E-Q4 
RU-l06 3.5780E-19 173,422.997 173,422.997 O.OOE+OO 6.21E-14 6.21E-14 
Se-79 1.2520E-Q5 173,422.997 173,422.997 O.OOE+OO 2.17E+OO 2.17E+OO 
Sn·l26 1.2050E-Q5 173,422.997 173,422.997 O.OOE+OO 2.09E+OO 2.09E+OO 
Sr-90 6.1880E-Ol 173,422.997 173.422.997 O.OOE+OO 1.07E+05 1.07E+05 
Tc-99 4.4120E-Q4 173.422.997 173,422.997 O.OOE+OO 7.65E+01 7.65E+Ol 
Th-229 6.9280E-Q9 173,422.997 173,422.997 O.OOE+OO 1.20E-Q3 1.20E-03 
Th-230 1.7084E-Q6 173,422.997 173,422.997 O.OOE+OO 2.96E-Q1 2.96E-Ql 
Th-232 1.1926E-Q9 173,422.997 173,422.997 O.OOE+OO 2.07E-Q4 2.07E-Q4 
Tl-2Q8 3.474OE-08 173,422.997 173,422.997 O.OOE+OO 6.02E-03 6.02E-03 
U·232 9.2940E-Q8 173,422.997 173,422.997 O.OOE+OO 1.61E-Q2 1.61E-Q2 Thennal Power 
U-233 9.1660E-Q7 173,422.997 173,422.997 O.OOE+OO 1.59E-Q1 1.59E-ol Nominal Heat Sounding 
U·234 2.3440E-Q3 173,422.997 173,422.997 O.OOE+OO 4.07E+02 4.07E+02 Output Heat Output 
U-235 -2.3296E-Q6 173,422.997 0.000 3.91E-Q2 O.OOE+OO 3.91E-Q2 (Watts) (WallS) 
U-236 2.6620E-Q5 173,422.997 173,422.997 O.OOE+OO 4.62E+OO 4.62E+OO 1.65E+03 1.65E+03 
U-238 -1.3291 E-Q7 173,422.997 0.000 1.14E-Q1 9.13E-02 1.14E-Ol Total Total 
Y-90 6.1900E-Q1 173,422.997 173,422.997 O.OOE+OO 1.07E+05 1.07E+05 
Other Radionuclides 1.19E+05 1.19E+05 
lll. Temolate SeIedlon $WlInlarv, 11 and CheIll<s 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVY WATER HEAVY WATER This Templale was used for the following reasons:
 

Fuel Claddln\i: liRe llRC This fuel matches on all parameters except enrichment (unknown). 
BOL HM Constituents: 002 U 

BOL Enrichment 0/0: Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

Nomlna::II ~~__-t-I _cl=73:c,4::22~.99~,7 Nominal bumup set equal 10 bounding bumup. 
Bounding: 173,422.997 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

EslimstedBumupl 
BumuD Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nomina!: 32.83 I 2.591 
Bounding: 32.83 ,

Reactor shutdown, core removal, storage, shipping or other date confinnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel a,ssociatect with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and T~lnf~nb8titln Estimated 

Fuel Name: HWCTR gPRO 1FueI decay start date: 1964 Canister usage: 
SNFID#: 978 EalImates as 0': 2030 18"x10' 

Fuel Units & Oeser: 5 • TUBE Temptate: HFBR (Heavy Water, SST, 0 to 5%. U) 0.06 
Heavy Metal Ma••: BOL: : E0l=89.36kg 'Template Bumup(MWd): 5 
ROD Sto.-- Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00034251 

Template Decay Time' 65 y.... 
n. &tiPlates m x" x. b Yo y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9.2380E-09 85.315.001 85,315.001 O.OOE+OO 7.88E-04 7.88E-04 Avg.MeV 
Am-241 2.2020E-ol 85,315.001 85.315.001 O.OOE+OO 1.88E-Kl4 1.88E-Kl4 0.0150 2.731E+15 
Am-242m 8.9880E-05 85,315.001 85.315.001 O.OOE+OO 7.67E+OO 7.67E+OO 0.0250 5.281E+14 
Am-243 5.2240E-05 85.315.001 85.315.001 O.OOE+OO 4.46E+OO 4.46E+OO 0.0375 4.712E+14 
C-14 2.2080E-02 85.315.001 85,315.001 O.OOE+OO 1.88E+03 1.88E+03 0.0575 7.267E+14 
CI-36 4.1880E-04 85.315.001 85,315.001 O.OOE+OO 3.57E+Ol 3.57E+Ol 0.0850 2.818E+14 
Cm-243 8.0820E-06 85,315.001 85,315.001 O.OOE+OO 6.90E-Ol 6.90E-ol 0.1250 1.830E+14 
Cm-244 2.3260E-04 85.315.001 85.315.001 O.OOE+OO 1.98E+Ol 1.98E+Ol 0.2250 2.40SE+14 
Co-60 9.9520E-02 85.315.001 85.315.001 O.OOE+OO 8.49E+03 8.49E+03 0.3750 1.044E+14 
Cs-l34 7.2160E-l0 85,315.001 85,315.001 O.OOE+OO 6.16E-05 6.16E-OS 0.5750 2.274E+15 
Cs-l35 3.7460E-06 85,315.001 85,315.001 O.OOE+OO 3.20E-ol 3.20E-Ol 0.8500 1.928E+13 
Cs-137 7.2140E-Ol 85.315.001 85.315.001 O.OOE+OO 6.15E-Kl4 6.15E-Kl4 1.2500 6.352E+14 
Eu-l54 8.2120E-04 85.315.001 85,315.001 O.OOE+OO 7.01E+Ol 7.01E+Ol 1.7500 4.758E+11 
Eu-155 1.2284E-OS 85.315.001 85,315.001 O.OOE+OO 1.OSE+OO 1.05E+OO 2.2500 3.381E+09 
Fe-55 1.8062E-05 85,315.001 85,315.001 O.OOE+OO 1.54E+OO l.54E+OO 2.7500 3.553E+08 
H-3 8.2700E-03 85,315.001 85,315.001 O.OOE+OO 7.06E+02 7.06E+02 3.5000 1.794E+06 
1-129 9.1880E-07 85,315.001 85,315.001 O.OOE+OO 7.82E-02 7.82E-02 5.0000 7.449E+05 
Kr-85 4.8540E-03 85,315.001 85,315.001 O.OOE+OO 3.97E+02 3.97E+02 7.0000 8.294E+04 
Np-237 2.1800E-05 85,315.001 85.315.001 O.OOE+OO 1.86E+OO 1.86E+OO 11.0000 9.350E+03 
Pa-231 1.2982E-08 85,315.001 85,315.001 O.OOE+OO 1.11E-03 1.11E-03 
Pb-21 0 1.3604E-08 85.315.001 85,315.001 O.OOE+OO 1.16E-03 1.16E-03 
Pm-147 2.8480E-07 85,315.001 85,315.001 O.OOE+OO 2.43E-02 2.43E-02 
Pu-238 2.8680E-02 85,315.001 85,315.001 O.OOE+OO 2.45E+03 2.45E+03 
Pu-239 6.5040E-02 85,315.001 85,315.001 O.OOE+OO 5.55E+03 5.55E+03 
Pu-240 2.8620E-02 85,315.001 85.315.001 O.OOE+OO 2.27E+03 2.27E+03 
Pu-241 3.2120E-Ol 85,315.001 85,315.001 O.OOE+OO 2.74E-Kl4 2.74E-Kl4 
Pu-242 1.6742E-05 85.315.001 85.315.001 O.OOE+OO 1.43E+OO 1.43E+OO 
Ra-226 2.7420E-oB 85,315.001 85,315.001 O.OOE+OO 2.34E-03 2.34E-03 
Ra-228 2.0860E-l0 85,315.001 85,315.001 O.OOE+OO 1.78E-05 1.78E-05 
Ru-l06 8.1300E-19 85,315.001 85,315.001 O.OOE+OO 6.94E-14 6.94E-14 
Se-79 2.8480E-05 85,315.001 85,315.001 O.OOE+OO 2.43E+OO 2.43E+OO 
Sn-126 1.7790E-05 85,315.001 85,315.001 O.OOE+OO 1.52E+OO 1.52E+OO 
Sr-90 5.0760E-Ol 85,315.001 85,315.001 O.OOE+OO 4.33E-Kl4 4.33E-Kl4 
Tc·99 4.3360E-04 85.315.001 85,315.001 O.OOE+OO 3.70E+Ol 3.70E+Ol 
Th-229 3.1120E-09 85.315.001 85.315.001 O.OOE+OO 2.86E-04 2.86E-04 
Th-230 1.5812E-06 85,315.001 85.315.001 O.OOE+OO 1.35E-ol 1.35E-ol 
Th-232 2.0900E-l0 85,315.001 85,315.001 O.OOE+OO 1.78E-05 1.78E-OS 
T1-208 1.1446E-07 85,315.001 85,315.001 O.OOE+OO 9.77E-03 9.77E-03 
U-232 3.1oooE-07 85,315.001 85,315.001 O.OOE+OO 2.64E-02 2.64E-02 Thermal Power 
U-233 4.1460E-07 85.315.001 85,315.001 O.OOE+OO 3.54E-02 3.54E-02 Nominal Heat Bounding 
U-234 2.1720E-03 85,315.001 85,315.001 O.OOE+OO l.85E+02 1.85E+02 Output Heat Output 
U-235 -1.7016E-06 85,315.001 0.000 1.93E-02 O.OOE+OO 1.93E-02 /Wattsl /W_l 
U-236 2.6100E-05 85,315.001 85,315.001 O.OOE+OO 2.23E+OO 2.23E+OO 1.90E+03 1.90E+03 
U-238 -5.1291E-07 85,315.001 0.000 5.65E-02 1.27E-02 5.85E-02 Total Total 
V-90 5.0800E-ol 85,315.001 85,315.001 O.OOE+OO 4.33E-Kl4 4.33E-Kl4 
Other Radionuclides 5.52E+05 5.52E+05 

m. 'f.........ta~.s..-rY,.'lI'Q •• _C~ 
TemDlate selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This Template was used for the following reasons: 

Fuel Cladding: SST SST This fuel matches on all parameters except enrictlment (unknown). 
BOl HM Con.tituents: U02 U 

BOL Enrichment "0: 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD EalImated 

Nomlnal:1 I 85.315.001 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 85.315.001 Bounding bumup estimated by assuming BOI.. heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
BumUD MUIllDIIer Given Bumup E.timated EOl HMlGiven EOl HM 

Nominal: 32.70 I 2.261 
Bounding: 32.70 ,

Reactor shutdown. core removal, storage, shipping or other date confirming that IlTadiallon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worl(sheet 
1. Fuel and Template I1lformatlon Estimated 

Fuel Name: HWCTR SPRO 1Fuel decay start date: 1964 Canister usage: 
SNFIDII: 115 E~~asm: 2roO 18"xl0' 

Fuel Units & Desc:': 3 - TUBE Template: HFBR (Heavy Water, Zirc.• 0 10 5%, U) 0.08 
_vy Metal Masn: BOl= ; EOl=6.5Ok9 'Template Bumup(MWd): 5 
ROD Storage Site: SAS Template BOL _vy Metal Mass (MT): 0.00034251 

Template Decay Time' 65 years 
m b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 7.7980E-09 6.229.542 6.229.542 0.OO."E':"+OO"~__--74:::.8::;;8E,,"-OS..:;c.:; -::4:::.86~E--OS'Cc---1,,_:.cA?Y9'.C.::Me",v-=--- -=-:-;: __ 

':A::.:m.:..-2=-4;.;1:-- __o:2"'.3"'5.60~Eo_-o~2:c_-----'6"'.~22?9"'.54~2'----_--,6",.2",2",9::;.5c:;42 0.OoE::_+oo~,___ __--,1c"C.47E-t02 1.47E-t02 0.0150 2.132E+14 
Am-242m 3.0880E_o6 6,229,542 6,229,542 O.OOE+OO 1.92E-02 1.92E_o2 0.0250 4.403E+13 

-';Ac.:m"-2;o-43=- --=2;::,OS:;::=;2"'0,,E.,-D8;;c------::6::;.2"'2"'9"'.5C042:c_---6",.",22",9",.54=-:2 O.OOE+OO 1.28E-02 1.28E-D2 0.0375 3.877E+13 
C-14 1.1222E_o3 6,229.542 6,229.542 O.OOE+OO 6.99E+OO 6.99E+OO 0.0575 4.294E+13 
-;;C:'cI-36~;;;_-------.,8"'.3~7c;60~E~-""11=------;;6:::,2"'29~."'54-o;2=__--__o:6,,,,2,,,29,,,.54;;.: 2 0.OOE+oo:i-----c5;'-.2~:2"'EO'-0"'7;-----5~.2·2E-07 0.0850 2.470E+13 
->C<:m:c--;;243-;:;- -;;2.::;;4;;'260~Eo--o~7:------c6"',2;;:2"'9;-c.5;::4;;2;_---o:6~,2;o2:;;9:::.54::;2 - --O:OOE+oo 1.51 E-03 1.51 E-D3 0.1250 1.605E+13 
Cm-244 3.3140E-D8 6,229.542 6,229.542 O.OOE+OO 2.06E-02 2.06E_o2 0.2250 2.126E+13 
Co-GO 1.2454E-03 6,229.542 6,229.542 O.OOE+OO 7.76E+OO 7.76E+OO 0.3750 9.260E+12 
Cs-l34 3.3040E-l0 6,229.542 6,229.542 O.OOE+OO 2.06E-D8 2.06E-D8 0.5750 1.656E+14 
Cs-l35 7.9140E-06 6,229.542 6,229.542 O.OOE+OO 4.93E-02 4.93E_o2 0.8500 1.582E+12 
-i:C"'S--::-1~377---------,7"'.;;;15o;80~E--;:0::i-l---____>6"',2:;;2:;;9:::.54::;2~--_';6~,2;o2",9 ..542 O.OOE+OO 4.46E=--tO--;;;;3 -;c4.e:;40;;6E=--tO--;;;;3_--ir_-:'1.~25OO:;;;;,----:-1.,:o14;;-3:;;:E.:..+1:_;:_2 
-;E'-'u'-:-1;-;:54~- ---~6.:::0500~C;EO'-D4~------c60',2;o.2?9=c.54:-:::2;_----::6:::,22=.;9::;.5c.;42 O.OOE+OO 3.77E+OO 3.77E+OO 1.7500 4.089E+10 
~Ec:U,,-1~5"-5-----------'9;:.4860~~E-D6~---____>6"',22:;;:;;9:::.54::;2~--_';6~,2;;;2;;9.~5::;:42;;----0"'.;;:OO~~E'"'+OO~--____>5c::.9,,1"'Eo--:-OS2:-----.::5?c.9:s1"'Eo--:-OS2=__-If_--o2~.2~500;;;c- __--:7;c:.3:58E+06
Fe-55 1.9322E-D8 6,229.542 6,229.542 O.OOE+OO 1.20E-04 1.20E-D4 2.7500 7.643E+06 
H-3 4.4180E-D3 6,229.542 6,229.542 O.OOE+OO 2.75E-tOl 2.75E-tOl 3.5000 3.115E+04 
1-129 7.5020E_o7 6,229.542 6,229.542 O.OOE+OO 4.67E-03 4.67E-03 5.0000 1.307E+04 
Kr-85 5.4940E-03 6,229.542 6,229.542 O.OOE+OO 3.42E-tOl 3.42E-tOl 7.0000 1.470E+03 
Np-237 5.8040E-06 6,229.542 6,229.542 O.OOE+OO 3.62E-02 3.62E_o2 11.0000 1.667E+02 
Pa-231 1.1096E-D8 6,229.542 6,229.542 O.OOE+OO 6.91E-05 6.91E-OS 
Pb-21 0 1.4712E-08 6,229.542 6,229.542 O.OOE+OO 9.16E-05 9.16E-OS 
Pm-147 3.5920E_o7 6,229.542 6,229.542 O.OOE+OO 2.24E-03 2.24E_o3 
Pu-236 5.0700E-D3 6,229.542 6,229.542 O.OOE+OO 3.16E-tOl 3.16E-tOl 
Pu-239 1.8728E-02 6,229.542 6,229.542 O.OOE+OO 1.17E-t02 1.17E-t02 
Pu-240 8.3280E-D3 6,229.542 6,229.542 O.OOE+OO 5.19E-tOl 5,19E-tOl 
Pu-241 3.4460E_o2 6,229.542 6,229.542 O.OOE+OO 2.15E-t02 2.15E-t02 

-;oP.=:U-c.;;2:;;42;;- -c2;;'.0380~-;;E~-D8-;;;;----__;6c;,2C;2"'9::;.5--i'42;;---__;6:::,22~9.~542 O.OOE+OO 1.27E_o2 1.27E-D2 
Ra-226 2.9640E-08 6,229.542 6,229.542 O.OOE+OO l.85E_D4 1.85E_D4 
Ra-228 1.1922E_o9 6,229.542 6,229.542 O.OOE+OO 7.43E-D8 7.43E-06 
Ru-l06 3.5780E-19 6,229.542 6,229.542 O.OOE+OO 2.23E-15 2.23E-15 
5e-79 1.2520E-OS 6,229.542 6,229.542 O.OOE+OO 7.80E_o2 7,80E_o2 
5n-126 1.2050E-Q5 6,229.542 6,229.542 O.OOE+OO 7.51E-Q2 7.51E-Q2 
5r-90 6.1860E_ol 6,229.542 6,229.542 O.OOE+OO 3.85E-t03 3.85E-t03 
Tc-99 4.4120E_D4 6,229.542 6,229.542 O.OOE+OO 2.75E+OO 2.75E+OO 
Th-229 6.9280E-D9 6,229.542 6,229.542 O.OOE+OO 4.32E-OS 4.32E-OS 
Th-230 1.7084E-D8 6,229.542 6,229.542 O.OOE+OO 1.06E-02 1.06E_o2 
Th-232 1.1926E-D9 6,229.542 6,229.542 O.OOE+OO 7.43E-06 7.43E-D8 
TI-208 3.4740E-08 6,229.542 6,229.542 O.OOE+OO 2.16E_D4 2.16E_D4 
U-232 9.2940E-08 6,229.542 6,229.542 O.OOE+OO 5.79E_D4 5.79E_D4 Thermal Power 
7UT-;;:233;;-;:-------------;o9,:o.1~680~Eo--o;;:7;;-----__:60',~22;;;9oc.5~4;:;2;_--__;6c: ,2C;2",9'=c.542 O.OOE+OO 5.71E-03 5.71E-03 Nominal Heat Bounding 
U-234 2.3440E-D3 6,229.542 6,229.542 O.OOE+OO 1.46E-tOl 1.46E-tOl OUtput Heat Output 
U-235 -2.3296E-D8 6,229.542 0.000 1.40E-D3 O.OOE+OO 1.40E_o3 /Wattsl /Wattsl 
U-236 2.6620E-OS 6,229.542 6,229.542 O.OOE+OO 1.66E_ol 1.66E_ol 5.91 E+01 5.91 E+01 
U-236 -1.3291E_o7 6,229.542 0.000 4.11E-D3 3.28E-D3 4.11E-D3 Total Total 
V-90 6.1900E_ol 6,229.542 6,229.542 O.OOE+OO 3.86E-t03 3.86E-t03 
Olher Radionuelides 4.27E-t03 4.27E-t03 
ID. T.molate SeIectiotl Summarv. BumuoSummary .and Ched<s 
Template Selection Summary 

FremSFD Used Basis for Parameter Differences: 
Reactor Moderator:I---'H"'EA=-:YecY"'W:cA.:..Tc::E=-:R_-+_.::H.::EA=:VY'=W=.::.:AT:..:E::.R'___-1This Template was used fortha following 19a5OOS: 

Fuel Cladding: ZIRG-4 ZIRC This fuel maId1es OIl all pmame!elS except enrichment (unknown). 

BO~~LM=c::n~:I---c::UO=2'-- __j--_-=0C::~=-:5o-----I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FremSFD Estimated 

Nemind:II +-I~__--'6"',229=."'542 Nominal bumup set.qual to bounding bumop. 
Beunding:1 I 6.229.542 Bounding bumup estimeted by assuming BOI.. heavy metal mass was twice EOL. 

Checks 
Estimated Bumupl

BumuD Multieller Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 32.83 I 2.591 

Bounding: 32.83 ,
Reactor shutdown. core removal, storage, shiPPing or other date confmmng that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. FuelandT~Wormation Estimated 

Fuel Name: HWCTR TFEN 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 880 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 11 - TUBE Template: HFBR (Heavy Water, Zirc., 0 to 5%, U) 0.50 
Heavy Metal Mass: BOl= ; EOl=162.08k9 'Template Bumup(MWd): 5 
ROD Storsge Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00034251 

Template Decay Time' 65 years 
n. EstiJha1es m x" x. b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Temptate Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 7.7980E-09 155,363.948 155,363.948 O.ooE+OO 1.21E-03 1.21E-{)3 Avg.MeV 
Am-241 2.3560E-02 155,363.948 155,363.948 O.ooE+OO 3.66E+03 3.66E+03 0.0150 5.318E+15 
Am-242m 3.0880E-OO 155,363.948 155,363.948 O.ooE+OO 4.80E-01 4.80E-{)1 0.0250 1.098E+15 
Am-243 2.0520E-OO 155,363.948 155,363.948 O.ooE+OO 3.19E-01 3.19E-01 0.0375 9.669E+14 
C-14 1.1222E-{)3 155,363.948 155,363.948 O.ooE+OO 1.74E+02 1.74E+02 0.0575 1.071E+15 
CI-36 8.3760E-11 155,363.948 155,363.948 O.ooE+OO 1.30E-05 1.30E-05 0.0850 6.160E+14 
Cm-243 2.4260E-{)7 155,363.948 155,363.948 O.ooE+OO 3.77E-02 3.77E-02 0.1250 4.004E+14 
Cm-244 3.3140E-06 155,363.948 155,363.948 O.ooE+OO 5.15E-01 5.15E-Ol 0.2250 5.303E+14 
Co-6O 1.2454E-03 155,363.948 155,363.948 O.ooE+OO 1.93E+02 1.93E+02 0.3750 2.309E+14 
Cs-134 3.3040E-10 155,363.948 155,363.948 O.ooE+OO 5.13E-D5 5.13E-{)5 0.5750 4.131E+15 
Cs-135 7.9140E-OO 155,363.948 155,363.948 O.ooE+OO 1.23E+OO 1.23E+OO 0.8500 3.946E+13 
Cs-137 7.1580E-Ol 155,363.948 155,363.948 O.ooE+OO 1.11E+05 1.11E+05 1.2500 2.852E+13 
Eu-154 6.05OOE-04 155,363.948 155,363.948 O.ooE+OO 9.40E+01 9.40E+01 1.7500 1.020E+12 
Eu-155 9.4860E-06 155,363.948 155,363.948 O.ooE+OO 1.47E+OO 1.47E+OO 2.2500 1.835E+08 
Fe-55 1.9322E-{)8 155,363.948 155,363.948 O.ooE+OO 3.ooE-03 3.ooE-03 2.7500 1.906E+08 
H-3 4.4180E-{)3 155,363.948 155,363.948 O.ooE+OO 6.86E+02 6.86E+02 3.5000 7.769E+05 
1-129 7.5020E-{)7 155,363.948 155,363.948 O.ooE+OO 1.17E-Ol 1.17E-{)1 5.0000 3.260E+05 
Kr-85 5.4940E-{)3 155,363.948 155,363.948 O.ooE+OO 8.54E+02 8.54E+02 7.0000 3.665E+04 
Np-237 5.8040E-06 155,363.948 155,363.948 O.ooE+OO 9.02E-Ol 9.02E-Ol 11.0000 4.158E+03 
Pa-231 1.1096E-08 155,363.948 155,363.948 O.ooE+OO 1.72E-03 1.72E-{)3 
Pb-210 1.4712E-06 155,363.948 155,363.948 O.ooE+OO 2.29E-{)3 2.29E-03 
Pm-147 3.5920E-{)7 155,363.948 155,363.948 O.ooE+OO 5.58E-02 5.58E-{)2 
Pu-236 5.07ooE-03 155,363.948 155,363.948 O.ooE+OO 7.86E+02 7.86E+02 
Pu-239 1.8728E-{)2 155,363.948 155,363.948 O.ooE+OO 2.91E+03 2.91E+03 
Pu-240 8.3280E-D3 155,363.948 155,363.948 O.ooE+OO 1.29E+03 1.29E+03 
Pu-241 3.4480E-{)2 155,363.948 155,363.948 O.ooE+OO 5.35E+03 5.35E+03 
Pu-242 2.0380E-06 155,363.948 155,363.948 O.ooE+OO 3.17E-Ol 3.17E-{)1 
Ra-226 2.9640E-08 155,363.948 155,363.948 O.ooE+OO 4.60E-03 4.60E-{)3 
Ra-228 1.1922E-{)9 155,363.948 155,363.948 O.ooE+OO 1.85E-04 1.85E-04 
Ru-l00 3.5780E-19 155,363.948 155,363.948 O.ooE+OO 5.56E-14 5.56E-14 
8e-79 1.2520E-{)5 155,363.948 155,363.948 O.ooE+OO 1.95E+OO 1.95E+OO 
8n-126 1.2050E-D5 155,363.948 155,363.948 O.ooE+OO 1.87E+OO 1.87E+OO 
8r-90 6.1880E-{)1 155,363.948 155,363.948 O.ooE+OO 9.61E+04 9.61E+04 
Te-99 4.4120E-{)4 155,363.948 155,363.948 O.ooE+OO 6.85E+01 6.85E+Ol 
Th-229 6.9280E-{)9 155,363.948 155,363.948 O.ooE+OO 1.08E-{)3 1.08E-{)3 
Th-230 1.7084E-OO 155,363.948 155,363.948 O.ooE+OO 2.65E-{)1 2.65E-{)1 
Th-232 1.1926E-{)9 155,363.948 155,363.948 O.ooE+OO 1.85E-{)4 l.85E-{)4 
TI-208 3.4740E-06 155,363.948 155,363.948 O.ooE+OO 5.40E-{)3 5.40E-{)3 
U-232 9.2940E-06 155,363.948 155,363.948 O.ooE+OO 1.44E-{)2 1.44E-02 Thermal Power 
U-233 9.1660E-07 155,363.948 155,363.948 O.ooE+OO 1.42E-Ol 1.42E-{)1 Nominal Heat Bounding 
U-234 2.3440E-D3 155,363.948 155,363.948 O.ooE+OO 3.64E+02 3.64E+02 Output Heat Output 
U-235 -2.3296E-OO 155,363.948 0.000 3.50E-D2 O.ooE+OO 3.50E-{)2 (Watts) (Wans) 
U-236 2.6620E-D5 155,363.948 155,363.948 O.ooE+OO 4.14E+OO 4.14E+OO 1.47E+03 1.47E+03 
U-238 -1.3291E-{)7 155,363.948 0.000 1.02E-{)1 8.18E-{)2 1.02E-{)1 Total Total 
Y-90 6.1900E-{)1 155,363.948 155,363.948 O.ooE+OO 9.62E+04 9.62E+04 
Other Radionuelides 1.00E+05 l.00E+05 

,m. TenlPktte~.~iY,$ij'rQ" .omd()~ 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: HEAVYWATEA HEAVY WATER This Template was used for the following reasons:
 

Fuol Cladding: ZIRC ZIRC [This fuel matches on all parameters except enrichment (unknown).
 
BOl HM Constituents: U-Zr2% U 

BOl Enrichment °/.: 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 155,363.948 Nominal bumup set equal to bounding bumtlp. 
Bounding:1 155.363.948 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 32.83 I 2.591 
Bounding: 32.83 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl(sheet 
I. Fuel and Template W<>1'IIIation Estimated 

Fuel Narne: HWCTR TMT-1-2 & 1-3 1 Fuet decay start date: 1964 Canister usage: 
SNFID#: 112 Estimates as of: 2030 18"x15' 

Fuel Units & Deacr: 2 - TUBE Template: (Worst Case) 0.09 
Heavy Metal Mass: Bel= ; EOl=77.91kg 'Tempi"'" Bumup(MWd): 62.5 
ROD Storage Slk: INEEl Template BOl _vy Molal Mass (MT): 0.00186865 

Templato Decay Tlmo' 65 years 
n. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6528E-Q6 273.694 547.387 O.ooE+OO 7.26E-04 1.45E-03 Avg.MeV 
Am-241 8.6432E+OO 273.694 547.387 O.ooE+OO 2.37E+03 4.73E+03 0.0150 3.426E+14 
Am-242m 1.4688E-02 273.694 547.387 O.ooE+OO 4.02E+OO 8.04E+OO 0.0250 6.503E+13 
Am-243 1.6272E-02 273.694 547.387 O.ooE+OO 4.45E+OO 8.91E+OO 0.0375 5.347E+13 
C-14 1.2046E-Ol 273.694 547.387 O.OOE+OO 3.30E+Ol 6.59E+Ol 0.0575 1.215E+14 
CI-38 2.2849E-Q3 273.694 547.387 O.ooE+OO 6.25E-Ol 1.25E+OO 0.0850 3.424E+13 
Cm-243 4.1760E-Q4 273.694 547.387 O.ooE+oo 1.14E-Ol 2.29E-Ql 0.1250 2.301E+13 
Cm-244 5.3440E-Q2 273.694 547.387 O.ooE+OO l.46E+Ol 2.93E+Ol 0.2250 2.944E+13 
C<HlO 5.4296E-Ol 273.694 547.387 O.ooE+OO 1.49E+02 2.97E+02 0.3750 1.281E+13 
Cs-l34 1.4346E-08 273.694 547.387 O.ooE+OO 3.93E-Q6 7.85E-Q6 0.5750 2.147E+14 
Cs-l35 4.3976E-Q4 273.694 547.387 O.OOE+OO 1.20E-Ql 2.41E-Ql 0.8500 3.212E+12 
Cs-137 1.0528E+Ol 273.694 547.387 O.OOE+OO 2.8l!E+03 5.76E+03 1.2500 2.391E+13 
Eu-l54 1.1156E-Ol 273.694 547.387 O.OOE+OO 3.05E+Ol 6.11E+Ol 1.7500 8.931E+l0 
Eu-155 1.0445E-Q3 273.694 547.387 O.OOE+OO 2.86E-Ql 5.72E-Ol 2.2500 1.237E+08 
Fe-55 9.8542E-Q5 273.694 547.387 O.OOE+OO 2.70E-Q2 5.39E-Q2 2.7500 1.262E+09 
H-3 4.5119E-Q2 273.694 547.387 O.OOE+OO 1.23E+Ol 2.47E+Ol 3.5000 6.506E+05 
1-129 1.0618E-Q5 273.694 547.387 O.ooE+OO 2.91E-03 5.81E-Q3 5.0000 2.731E+05 
Kr-85 8.6191E-Q2 273.694 547.387 O.ooE+OO 2.36E+Ol 4.72E+Ol 7.0000 3.086E+04 
Np-237 2.0592E-Q4 273.694 547.387 O.ooE+OO 5.64E-02 1,13E-Ol 11.0000 3.505E+03 
Pa-231 2.8720E-06 273.694 547.387 O.ooE+OO 7.86E-04 1.57E-Q3 
Pb-21 0 8.0265E-08 273.694 547.387 O.ooE+OO 2.20E-05 4.39E-05 
Pm-147 6.1354E-Q6 273.694 547.387 O.ooE+OO 1.68E-03 3.38E-Q3 
Pu-238 2.3536E+OO 273.694 547.387 O.ooE+OO 6.44E+02 1.29E+03 
Pu-239 4.1616E-Ql 273.694 547.387 O.ooE+OO 1.14E+02 2.28E+02 
Pu-240 2.9200E-Ql 273.694 547.387 O.ooE+OO 7.99E+Ol 1.60E+02 
Pu-241 1.1490E+Ol 273.694 547.387 O.ooE+OO 3.14E+03 6.29E+03 
Pu-242 2.4560E-Q3 273.694 547.387 O.OOE+OO 6.72E-Ql 1.34E+OO 
Aa-226 1.6171E-Q7 273.694 547.387 O.OOE+OO 4.43E-Q5 8.85E-Q5 
Ra-228 6.0192E-Q7 273.694 547.387 O.ooE+OO 1.65E-04 3.29E-Q4 
Au-l06 1.3163E-15 273.694 547.387 O.ooE+OO 3.60E-13 7.21E-13 
50-79 1.9176E-Q4 273.694 547.387 O.ooE+OO 5:25E-Q2 1.05E-Ql 
8n-126 1.6686E-Q4 273.694 547.387 O.ooE+OO 4.56E-Q2 9.12E-Q2 
5r-90 9.7004E+OO 273.694 547.387 O.ooE+OO 2.65E+03 5.31E+03 
Tc-99 6.7654E-Q3 273.694 547.387 O.ooE+OO 1.85E+OO 3.70E+OO 
Th-229 2.7664E-Q6 273.694 547.387 O.ooE+OO 7.57E-Q4 1.51E-Q3 
Th-230 9.3206E-Q6 273.694 547.387 O.ooE+OO 2.55E-Q3 5.10E-Q3 
Th-232 -4.2431 E-Q9 273.694 0.000 1.59E-Q3 1.58E-Q3 1.59E-Q3 
TI-208 6.5604E-Q5 273.694 547.387 O.ooE+OO 1.80E-Q2 3.59E-Q2 
U-232 1.7765E-Q4 273.694 547.387 O.ooE+OO 4.86E-Q2 9.72E-Q2 Thermal Power 
U-233 3.6128E-Q4 273.694 547.387 O.OOE+OO 9.89E-Q2 l.98E-Ql Nominal Heal Bounding 
U-234 1.2788E-Q2 273.694 547.387 O.ooE+OO 3.50E+OO 7.ooE+OO Output Heat Output 
U-235 5.7486E-Q4 273.694 547.387 3.36E-02 1.91E-Ql 3.48E-Ql /Wattsl /Wattsl 
U-238 2.3485E-Q4 273.694 547.387 O.ooE+OO 6.43E-Q2 1.29E-Ql 1.45E+02 2.90E+02 
U-238 1.1581E-Q4 273.694 547.387 4.19E-03 3.59E-Q2 6.76E-Q2 Total Total 
Y-90 9.7028E+OO 273.694 547.387 O.ooE+OO 2.68E+03 5.31E+03 
Other Radionuclides 1.19E+04 2.37E+04 
m. Tenmlate Sdectloo Summa..... B_ .8IIll~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER 0NorstCase) This Template was used for the foUowing reasons: 

Fuel Cladding: ZIRG-2 SSTllnconel This fuel didn't closely match any existing templates, therefore Ihe wOfSt case template was used. 
BOl HM Constituents: lJ-ThMetaJ U, Th, &Pu 

BOl enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD I Estimated
 

NomInal:1 I 273.694 Nominal bumup laken from 8fD and converted to MWd using BOl=78.198kg
 
Bounding:1 I 547.387 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumue MultlDlIor Given Bumup Estimatod EOl HMlGiven EOl HM 

Nominal: 0.10 I 2.741 
Bounding: 0.21 

1Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. F~ lllldT@lpIa*eW'~ Estimated 

Fuel Name: HWCTR TWNT 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 791 EstImates 8S of: 2030 18"x15' 

Fuel Units & Desc:r: 15 - TUBE Template:
 HFBR (Heavy Water, Zire., 0 to 5%, U) 0.68 
Heavy Metal Mass: BOL: ; E01.=321.82k9 'Template Bumup(MWd):
 5 
ROD Storage Sl18: INEEL Template BOL Heavy Metal Mass (MT):
 0.00034251 

Template Decay Time'
 65 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 7.7980E-09 308.482.102 308.482.102 O.ooE+OO 2.41E-03 2.41E-03 AV9· MeV 
Am-241 2.3560E-02 308.482.102 308,482.102 O.ooE+OO 7.27E-t03 7.27E-t03 0.0150 1.056E+16 
Am-242m 3.0880E-06 308,482.102 308.482.102 O.ooE+OO 9.53E-ol 9.53E-Ol 0.0250 2.180E+15 
Am-243 2.0520E-06 308,482.102 308.482.102 O.ooE+OO 6.33E-Ol 6.33E-ol 0.0375 1.920E+15 
C-14 1.1222E-03 308,482.102 308.482.102 O.ooE+OO 3.46E-t02 3.48E-t02 0.0575 2.126E+15 
CI-36 8.3760E-ll 308.482.102 308.482.102 O.ooE+OO 2.58E-05 2.58E-Q5 0.0850 1.223E+15 
Cm-243 2.4260E-07 308.482.102 308,482.102 O.ooE+OO 7.48E-02 7.48E-02 0.1250 7.950E+14 
Cm-244 3.3140E-06 308.482.102 308.482.102 O.ooE+OO 1.02E+OO 1.02E+OO 0.2250 1.053E+15 
CcHlO 1.2454E-03 308.482.102 308,482.102 O.ooE+OO 3.84E-t02 3.84E-t02 0.3750 4.585E+14 
Cs-134 3.3040E-10 308.482.102 308,482.102 O.ooE+OO 1.02E-04 1.02E-04 0.5750 8.202E+15 
Cs-135 7.9140E-06 308.482.102 308.482.102 O.ooE+OO 2.44E+OO 2.44E+OO 0.8500 7.835E+13 
Cs-137 7.1580E-01 308.482.102 308,482.102 O.ooE+OO 2.21 E-t05 2.21 E-t05 1.2500 5.662E+13 
Eu-154 6.0500E-04 308.482.102 308,482.102 O.ooE+OO 1.87E-t02 1.87E-t02 1.7500 2.025E+12 
Eu-155 9.4860E-06 308,482.102 308.482.102 O.ooE+OO 2.93E+OO 2.93E+OO 2.2500 3.644E+08 
Fe-55 1.9322E-08 308.482.102 308,482.102 O.ooE+OO 5.96E-03 5.96E-03 2.7500 3.785E+08 
H-3 4.4180E-03 308.482.102 308.482.102 O.ooE+OO 1.36E-t03 1.36E-t03 3.5000 1.543E+06 
1-129 7.5020E-07 308.482.102 308,482.102 O.ooE+OO 2.31E-01 2.31E-01 5.ססOO 6.472E+05 
Kr-85 5.4940E-03 308.482.102 308,482.102 O.ooE+OO 1.69E-t03 1.69E-t03 7.ססOO 7.2nE+04 
Np-237 5.8040E-06 308.482.102 308,482.102 O.ooE+OO 1.79E+OO 1.79E+OO 11.ססOO 8.257E+03 
Pa-231 1.1096E-06 308,482.102 308,482.102 O.ooE+OO 3.42E-03 3.42E-03 
Pl>-21 0 1.4712E-oB 308.482.102 308,482.102 O.ooE+OO 4.54E-03 4.54E-03 
Pm-147 3.5920E-07 308.482.102 308,482.102 O.ooE+OO l.l1E-01 1.11 E-01 
Pu-238 5.07ooE-03 308,482.102 308.482.102 O.ooE+OO l.56E-t03 1.56E-t03 
Pu-239 1.8728E-02 308,482.102 308.482.102 O.ooE+OO 5.78E-t03 5.78E-t03 
Pu-240 8.3280E-03 308.482.102 308,482.102 O.ooE+OO 2.57E-t03 2.57E-t03 
Pu-241 3.4460E-02 308.482.102 308.482.102 O.ooE+OO 1.06E-t04 l.06E-t04 
Pu-242 2.0380E-06 308,482.102 308.482.102 O.ooE+OO 6.29E-01 6.29E-01 
Ra-226 2.9640E-oB 308.482.102 308.482.102 O.ooE+OO 9.14E-03 9.14E-03 
Ra·228 1.1922E-09 308.482.102 308.482.102 O.ooE+OO 3.68E-Q4 3.68E-04 
Ru-106 3.5780E-19 308,482.102 308.482.102 O.ooE+OO 1.10E-13 1.10E-13 
Se-79 1.2520E-05 308,482.102 308,482.102 O.ooE+OO 3.86E+OO 3.86E+OO 
Sn-126 1.2050E-05 308,482.102 308,482.102 O.ooE+OO 3.72E+OO 3.72E+OO 
Sr-90 6.18BOE-01 308,482.102 308,482.102 O.ooE+OO 1.91E-t05 1.91E-t05 
Tc-99 4.4120E-04 308,482.102 308,482.102 O.OOE+OO 1.36E-t02 1.36E-t02 
Th-229 6.9280E-09 308.482.102 308.482.102 O.ooE+OO 2.14E-03 2.14E-03 
Th-23O 1.7084E-06 308,482.102 308.482.102 O.OOE+OO 5.27E-01 5.27E-01 
Th-232 1.1926E-09 308.482.102 308,482.102 O.OOE+OO 3.68E-04 3.68E-Q4 
TI-208 3.4740E-oB 308.482.102 308,482.102 O.OOE+OO 1.07E-02 1.07E-02 
U-232 9.2940E-oB 308,482.102 308.482.102 O.OOE+OO 2.87E-02 2.B7E-02 Thermal Power 
U-233 9.1680E-07 308,482.102 308,482.102 O.OOE+OO 2.83E-01 2.83E-01 Nominal Heat Bounding 
U-234 2.3440E-03 308,482.102 308,482.102 O.OOE+OO 7.23E-t02 7.23E-t02 OUlput Heat Output 
U-235 -2.3296E-06 308.482.102 0.000 6.96E-02 O.OOE+OO 6.96E-02 /Wattsl /Watts) 
U-236 2.6620E-Q5 308,482.102 308.482.102 O.ooE+OO 8.21E+OO 8.21E+OO 2.93E+03 2.93E+03 
U-238 -1.3291E-07 308.482.102 0.000 2.03E-01 1.62E-01 2.03E-01 Total Total 
V-90 6.1900E-01 308,482.102 308,482.102 O.OOE+OO 1.91 E-t05 1.91E-t05 
Other Radionuciides 2.11E-t05 2.11E-t05 

JD. TenmIate~ ~lIV.ll-lJl'Q" aiidChedcs 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER This T811lliate was used for the following reasons:
 

Fuel Cladding: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown).
 
BOl HM Constltuenta: U METAL U 

BOl Enrichment eyo: Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
F,omSFD Estimated 

Nomlnal:1 I 308.482.102 Nominal bumup set equal to bounding bumup.
Bounding:1 I 308.482.102 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks
 
Estimated Bumupl
 

Bumup MultiDlIer Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 32.83 I 2.591 

Bounding: 32.83 ,
Reaetor shutdown, core removal, storage. stupptng or other date confUfnlng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worllsheet 
L Fuel and Template Imonuation Estimated 

Fuel Name: IAt~Rl (COLUMBIA) 1Fuel decay start date: 1994 Canister usage: 
SNFID#: 596 Estimates as of: 2030 18"xl0' 

Fuel Units & De9cr: 16· MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.67
 
Heavy Metal Mass: BOl=2.54k9 ; EOl=2.43k9 1"empl£lte Bumup(MWd): 367.2
 
ROO Storage SIte: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689
 

Template Decay Time' 35 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inveniories(Ci) Group (bounding) 
Ac-227 2.0068E-D9 104.551 209.102 O.OOE+{)O 2.10E·07 4.20E·07 Avg. MeV 
Am-241 2.5251E-03 104.551 209.102 -- O.OOE+OO 2.64E-Ol 5.28E·Ol 0.0150 1.540E+13 
Am-242m 3.9624E-D7 104.551 209.102 O:OOE+{)O 4.14E-D5 8.29E-05 0.0250 3.198E+12 
Am-243 I.4880E-OB 104.551 209.102 O.OOE+{)O 1.56E-04 3.11 E-D4 0.0375 2.780E+12 
C-14 5.7053E-09 104.551 209.102 O.OOE+{)O 5.96E-07 1.19E-{)6 0.0575 2.992E+12 
CI-36 1.3124E-32 104.551 209.102 O.OOE+{)o 1.37E-30 2.74E-30 0.0850 1.803E+12 
Cm-243 1.1419E-D7 104.551 209.102 O.OOE+{)o 1.19E-05 2.39E-05 0.1250 1.191E+12 
Cm-244 1.6522E-D5 104.551 209.102 O.OOE+{)o 1.73E-D3 3.45E-D3 0.2250 1.556E+12 
Co-6O 7.4047E-D7 104.551 209.102 O.OOE+{)O 7.74E-D5 1.55E-D4 0.3750 6.nOE+11 
CS-l34 2.0455E-D5 104.551 209.102 O.OOE+{)O 2.14E-03 4.28E-D3 0.5750 1.119E+13 
CS-l35 3.4477E-{)6 104.551 209.102 O.OOE+{)o 3.60E-04 7.21E-04 0.8500 1.367E+l1 
CS-137 1.4365E+{)O 104.551 209.102 O.OOE+{)o 1.50E+{)2 3.00E+{)2 1.2500 6.611E+l0 
EU-l54 7.3230E-03 104.551 209.102 O.OOE+{)o 7.66E-Ol 1.53E+{)o 1.7500 3.722E+09 
EU-155 5.9259E-04 104.551 209.102 O.OOE+{)o 6.20E-02 1.24E-Dl 2.2500 3.112E+05 
Fe-55 2.2791E-OB 104.551 209.102 O.OOE+{)o 2.38E-D4 4.77E-D4 2.7500 2.969E+05 
H-3 1.9698E-03 104.551 209.102 O.OOE+{)o 2.OBE-Dl 4.12E-Dl 3.5000 1.724E+02 
1-129 7.5300E-07 104.551 209.102 O.OOE+{)o 7.87E-05 1.57E-D4 5.ססOO 7.046E+Ol 
K'-65 4.1176E-D2 104.551 209.102 O.OOE+{)o 4.31E+{)o 8.61 E+{)O 7.ססOO 7.713E+OO 
Np-237 9.5752E-{)6 104.551 209.102 O.OOE+{)o I.00E-03 2.00E-03 11.ססOO 8.599E.Ql 
Pa-231 3.9379E-{)9 104.551 209.102 O.OOE+{)O 4.12E-07 8.23E-D7 
Pb-210 3.3115E-l0 104.551 209.102 O.OOE+{)o 3.46E-{)8 6.92E-{)8 
Pm-147 9.2402E-D4 104.551 209.102 O.OOE+{)o 9.66E-D2 1.93E-Dl 
Pu-238 1.6217E-D2 104.551 209.102 O.OOE+{)o 1.70E+{)o 3.39E+{)o 
Pu-239 4.2810E-D4 104.551 209.102 O.OOE+{)O 4.48E-02 8.95E-02 
Pu-240 2.4333E-D4 104.551 209.102 O.OOE+{)o 2.54E-02 5.09E-D2 
Pu-241 1.6242E-D2 104.551 209.102 O.OOE+{)o 1.70E+{)o 3.40E+{)o 
Pu-242 3.6329E-D7 104.551 209.102 O.OOE+{)O 3.60E-{)5 7.60E-{)5 
Ra-226 9.0114E-l0 104.551 209.102 O.OOE+{)o 9.42E-{)8 1.88E-D7 
Ra-228 3.1019E-14 104.551 209.102 O.OOE+{)o 3.24E-12 6.49E-12 
RU-1OB 2.1225E-10 104.551 209.102 O.OOE+{)o 2.22E-{)8 4.44E-{)8 
5e-79 1.2930E-{)5 104.551 209.102 O.OOE+{)O 1.35E-D3 2.70E-D3 
Sn-126 1.1571E-D5 104.551 209.102 O.OOE+{)o 1.21E-03 2.42E-D3 
5'-90 1.3472E+{)O 104.551 209.102 O.OOE+{)o 1.41E+{)2 2.82E+{)2 
Tc-99 4.2239E-D4 104.551 209.102 O.OOE+{)O 4.42E-02 8.83E-02 
Th-229 12407E-l1 104.551 209.102 O.OOE+{)o 1.30E-09 2.59E-D9 
Th-230 8.3497E-{)8 104.551 209.102 O.OOE+{)O 8.73E-{)6 1.75E-{)5 
Th-232 3.8371E-14 104.551 209.102 O.OOE+{)o 4.01E-12 8.02E-12 
TI-208 4.0414E-{)8 104.551 209.102 O.OOE+{)O 4.23E-{)6 8.45E-{)6 
U-232 1.0948E-D7 104.551 209.102 O.ooE+{)O 1.14E-{)5 2.29E-{)5 Thermal Power 
U-233 3.6275E-D9 104.551 209.102 O.OOE+OO 3.79E-07 7.59E-07 Nominal Heat Bounding 
U-234 1.8562E-D4 104.551 209.102 O.OOE+{)o 1.94E-02 3.88E-D2 Output Heat Output 
U-235 -2.7235E-{)6 104.551 0.000 5.11E-03 4.82E-03 5.11E-D3 (Watts) (Watts) 
U-236 1.5493E-{)5 104.551 209.102 O.OOE+{)O 1.62E-D3 3.24E-D3 1.7SE+OO 3.50E+OO 
U-238 -4.2851 E-{)9 104.551 0.000 5.79E-D5 5.75E-{)5 5.79E-{)5 Total Total 
V-90 1.3475E+{)o 104_551 209.102 O.OOE+{)o 1.41 E+{)2 2.82E+{)2 
Other Radianuclides 1.43E+{)2 2.86E+{)2 
m. Template S$dion Summary, B ,al!lJ(:~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituent>: U-ALX U 

BOl Enrichment %: 93.20235261 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 104.551 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 209.1<Y. Bounding bumup assumed 10 be twice nominal bum~. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM 

Nomlnel:1 0.13 I 1.001 
Bounding: 0.26 ,

Reactor shutdown, core removal, storage, shipping or other date confnnung that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel andTeJIlPIaw lJlf_tiOD Estimated 
Fuel Name: IAN-Rl (COLUMBIA) 1FueI decay start date: 1996 Canister usage: 

SNFID#: 803 Estimates as of: 2030 18"x10' 
Fuol Units & Oeser: 5 - MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100%, U) 0.21 
_vy Metal Mass: BOL=.69kg ; EOL=.69kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time' 2S years 
ill. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-09 12.974 25.948 O.OOE+OO 1.49E-08 2.98E-08 Avg. MeV 
Am-241 2.3056E-03 12.974 25.948 O.OOE+OO 2.99E-02 5.98E-02 0.0150 2.428E+12 
Am-242m 4.1476E-07 12.974 25.948 O.OOE+OO 5.38E-Q6 1.08E-05 0.0250 5.044E+11 
Am-243 1.4894E-OS 12.974 25.948 O.OOE+OO 1.93E-05 3.86E-05 0.0375 4.393E+l1 
C-14 5.7108E-09 12.974 25.948 O.OOE+OO 7.41E-oB 1.48E-07 0.0575 4.717E+11 
CI-38 1.3124E-32 12.974 25.948 O.OOE+OO 1.70E-31 3.41E-31 0.0850 2.846E+l1 
Cm-243 1.4562E-07 12.974 25.948 O.OOE+OO 1.89E-Q6 3.78E-Q6 0.1250 1.906E+11 
Cm-244 2.4221E-05 12.974 25.948 O.OOE+OO 3.14E-04 6.28E-04 0.2250 2.458E+l1 
Co-OO 2.7560E-OS 12.974 25.948 O.OOE+OO 3.58E-05 7.15E-05 0.3750 1.068E+11 
Cs-l34 5.8851E-Q4 12.974 25.948 O.OOE+OO 7.64E-03 1.53E-02 0.5750 1.751E+12 
Cs-l35 3.4477E-OS 12.974 25.948 O.OOE+OO 4.47E-05 8.95E-05 0.8500 2.524E+10 
CS-137 1.8099E+OO 12.974 25.948 O.OOE+OO 2.35E+Ol 4.70E+Ol 1.2500 1.404E+l0 
EU-l54 1.63B6E-02 12.974 25.948 O.OOE+OO 2.13E-Ol 4.25E-ol 1.7500 6.935E+08 
EU-155 2.3957E-03 12.974 25.948 O.OOE+OO 3.11E-02 6.22E-02 2.2500 4.944E+04 
Fe-55 3.2707E-05 12.974 25.948 O.OOE+OO 4.24E-04 8.49E-Q4 2.7500 4.046E+04 
H-3 3.4504E-03 12.974 25.948 O.OOE+OO 4.48E-02 8.95E-02 3.5000 3.067E+Ol 
1-129 7.5300E-07 12.974 25.948 O.OOE+OO 9.77E-Q6 1.95E-05 5.ססOO t.032E+01 
Kr-85 7.8540E-02 12.974 25.948 O.OOE+OO 1.02E+OO 2.04E+OO 7.ססOO 1.136E+OO 
Np-237 9.5615E-OS 12.974 25.948 O.OOE+OO 1.24E-04 2.48E-Q4 11.ססOO 1.271E-Ol 
Pa-231 2.7968E-09 12.974 25.948 O.OOE+OO 3.63E-08 7.26E-oB 
Pb-210 1.2612E-l0 12.974 25.948 O.OOE+OO 1.64E-09 3.27E-09 
Pm-147 1.2952E-02 12.974 25.948 O.OOE+OO 1.68E-Ol 3.38E-Ol 
PU-238 1.7549E-02 12.974 25.948 O.OOE+OO 2.28E-Ol 4.55E-ol 
Pu-239 4.2810E-04 12.974 25.948 O.OOE+OO 5.55E-03 1.11E-02 
Pu-240 2.4357E-04 12.974 25.948 O.OOE+OO 3.16E-Q3 6.32E-03 
PU-241 2.6277E-02 12.974 25.948 O.OOE+OO 3.41E-ol 6.82E-ol 
Pu-242 3.6329E-07 12.974 25.948 O.OOE+OO 4.71E-Q6 9.43E-Q6 
Ra-226 4.4444E-l0 12.974 25.948 O.OOE+OO 5.77E-Q9 1.15E-08 
Ra-228 1.9714E-14 12.974 25.948 O.OOE+OO 2.56E-13 5.12E-13 
Ru-1OS 2.0477E-07 12.974 25.948 O.OOE+OO 2.66E-OS 5.31E-OS 
5e-79 1.2933E-05 12.974 25.948 O.OOE+OO 1.68E-Q4 3.38E-Q4 
5n·126 1.1574E-OS 12.974 25.948 O.OOE+OO 1.50E-Q4 3.00E-04 
5r-90 1.7092E+OO 12.974 25.948 O.OOE+OO 2.22E+01 4.43E+Ol 
Te-99 4.2239E-Q4 12.974 25.948 O.OOE+OO 5.48E-03 1.10E-02 
Th-229 7.7260E-12 12.974 25.948 O.OOE+OO 1.00E-l0 2.00E-l0 
Th-230 5.8497E-08 12.974 25.948 O.OOE+OO 7.59E-07 1.52E-OS 
Th-232 2.6906E-14 12.974 25.948 O.OOE+OO 3.49E-13 6.98E-13 
TI-208 4.4336E-08 12.974 25.948 O.OOE+OO 5.75E-07 1.15E-Q6 
U-232 1.2037E-07 12.974 25.948 O.OOE+OO 1.56E-Q6 3.12E-Q6 Thermal Power 
U-233 3.0011E-Q9 12.974 25.948 O.OOE+OO 3.89E-08 7.79E-08 Nominal Heat Bounding 
U-234 1.8497E-Q4 12.974 25.948 O.OOE+OO 2.40E-Q3 4.80E-Q3 Output Heat Output 
U-235 -2.7235E-OS 12.974 0.000 l.38E-Q3 1.34E-03 1.38E-Q3 /Watts) /Watts) 
U-238 1.5493E-05 12.974 25.948 O.OOE+OO 2.01E-Q4 4.02E-Q4 2.74~1 5.49E~1 

U-238 -4.2851 E-09 12.974 0.000 1.62E-05 1.62E-05 l.62E-05 Total Total 
Y-90 1.7094E+OO 12.974 25.948 O.OOE+OO 2.22E+Ol 4.44E+Ol 
Other Radionuerldes 2.24E+Ol 4.47E+Ol 

Ill.1'0!IIPIateseledion~,B"ftlU and~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: U-ALX U 

SOL Enrichment 0,4: 92.95939437 60 to 100 

BumupSumma~(MWd)< Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 12.974 Nominal bumup assumed to be 2% of SOL heavy metal mass. 
Boundlng:\ I 25.948 Bounding bomup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultlDlIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 , 

Reactor shutdoYm. core removal. storage, shipping or other date confirming that IrradiatIOn ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BeL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland Template Information Estimated 

Fuel Name: IEA-R1 (BRAZIL) 1Fuel decay start date: 1998 Canister usage: 
SNFID#: 954 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc7: 43 - ASSEMBLY
 Template: AlR (Ught Water, Alum., 60 to 1{)(),}o, U) 1.19 
Heavy Metal M..,,: BOl.=8.29kg ; E0l.=4.98kg
 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS
 Template BOL Heavy Metal Maaa (MT): 0.00116689 

Template Decay Time: 25 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-09 3,143.726 6,287.451 O.ooE-tOO 3.60E-OB 7.21E-06 Avg. MeV 
Am-241 2.3056E-03 3,143.726 6,287.451 O.ooE-tOO 7.25E-tOO 1.45E+Ol 0.0150 5.883E+14 
Am-242m 4.1476E-Q7 3,143.726 6,287.451 O.ooE-tOO 1.30E-03 2.61E-Q3 0.0250 1.222E+14 
Am-243 1.4894E-OB 3,143.726 6,287.451 O.ooE-tOO 4.68E-03 9.36E-03 0.0375 1.064E+14 
C-14 5.7108E-09 3,143.726 6,287.451 O.ooE-tOO l.sOE-06 3.59E-05 0.0575 1.143E+14 
CI-36 1.3124E-32 3,143.726 6,287.451 O.OOE+OO 4.13E-29 8.25E-29 0.0850 6.897E+13 
Cm-243 1.4562E-Q7 3,143.726 6,287.451 O.ooE-tOO 4.58E-04 9.16E-04 0.1250 4.619E+13 
Cm-244 2.4221E-05 3,143.726 6,287.451 O.OOE-tOO 7.61E-02 1.52E-Ql 0.2250 5.954E+13 
Co-50 2.755OE-06 3,143.726 6,287.451 O.ooE+OO 8.66E-03 1.73E-02 0.3750 2.588E+13 
Cs-l34 5.8851E-04 3,143.726 6,287.451 O.ooE-tOO l.85E-tOO 3.70E-tOO 0.5750 4.244E+14 
Cs-l35 3.4477E-06 3,143.726 6,287.451 O.OOE-tOO 1.08E-02 2.17E-02 0.8500 6.115E+12 
Cs-137 1.8099E+OO 3,143.726 6,287.451 O.OOE-tOO 5.69E+03 1.14E+04 1.2500 3.401E+12 
Eu-l54 1.6386E-02 3,143.726 6,287.451 O.OOE+OO 5.15E+Ol 1.03E+02 1.7500 1.680E+11 
Eu-155 2.3957E-03 3,143.726 6,287.451 O.OOE+OO 7.53E+OO 1.51E+Ol 2.2500 1.198E+07 
Fe-55 3.2707E-06 3,143.726 6,287.451 O.ooE+OO 1.03E-Ql 2.OBE-Q1 2.7500 9.804E+06 
H-3 3.4504E-Q3 3,143.726 6,287.451 O.ooE+OO 1.08E+Ol 2.17E+Ol 3.5000 7.400E+03 
1-129 7.5300E-07 3,143.726 6,287.451 O.OOE+OO 2.37E-03 4.73E-03 5.ססOO 2.488E+03 
Kr-85 7.8540E-Q2 3,143.726 6,287.451 O.OOE+OO 2.47E+02 4.94E+02 7.ססOO 2.739E+02 
Np-237 9.5615E-06 3,143.726 6,287.451 O.OOE+OO 3.01E-Q2 6.01E-Q2 11.ססOO 3.063E+01 
Pa-231 2.7968E-09 3,143.726 6,287.451 O.ooE+OO 8.79E-OB 1.76E-05 
Pb-21 0 1.2612E-l0 3,143.726 6,287.451 O.OOE+OO 3.96E-Q7 7.93E-07 
Pm-147 1.2952E-02 3,143.726 6,287.451 O.ooE+OO 4.07E+01 8.14E+01 
Pu-238 1.7549E-02 3,143.726 6,287.451 O.OOE+OO 5.52E+Ol 1.10E+02 
Pu-239 4.2810E-04 3,143.726 6,287.451 O.OOE+OO 1.35E+OO 2.69E+OO 
Pu-240 2.4357E-04 3,143.726 6,287.451 O.OOE+OO 7.66E-Q1 1.53E+OO 
Pu-241 2.6277E-02 3,143.726 6,287.451 O.OOE+OO 8.26E+01 1.65E+02 
Pu-242 3.6329E-Q7 3,143.726 6,287.451 O.OOE+OO 1.14E-Q3 2.28E-03 
Ra-2.26 4.4444E-l0 3,143.726 6,287.451 O.OOE+OO 1.40E-06 2.79E-06 
Ra-228 1.9714E-14 3,143.726 6,287.451 O.ooE+OO 6.20E-ll 1.24E-l0 
Ru-1OB 2.0477E-Q7 3,143.726 6,287.451 O.ooE+OO 6.44E-04 1.29E-03 
5e-79 1.2933E-05 3,143.726 6,287.451 O.OOE+OO 4.07E-Q2 8.13E-Q2 
50-126 1.1574E-06 3,143.726 6,287.451 O.ooE+OO 3.64E-02 7.28E-Q2 
5r-90 1.7092E+OO 3,143.726 6,287.451 O.OOE+OO 5.37E+03 1.07E+04 
Te-99 4.2.239E-04 3,143.726 6,287.451 O.OOE+OO 1.33E+OO 2.66E+OO 
Th-2.29 7.725OE-12 3,143.726 6,287.451 O.OOE+OO 2.43E-08 4.86E-oB 
Th-230 5.8497E-oB 3,143.726 6,287.451 O.OOE+OO 1.84E-04 3.68E-04 
Th-232 2.6906E-14 3,143.726 6,287.451 O.OOE+OO 8.46E-ll 1.69E-l0 
T\-208 4.4336E-oB 3,143.726 6,287.451 O.OOE+OO 1.39E-04 2.79E-04 
U-232 1.2037E-Q7 3,143.726 6,287,451 O.OOE+OO 3.78E-04 7.57E-04 Thermal Power 
U-233 3.0011E-09 3,143.726 6,287.451 O.OOE+OO 9.43E-Q6 1.89E-05 Nominal Heat Bounding 
U-234 1.8497E-04 3,143.726 6,287.451 O.OOE+OO 5.81E-Ol 1.16E+OO Output Heat Output 
U-235 -2.7235E-06 3,143.726 0.000 1.67E-Q2 8.13E-03 1.67E-Q2 (Watts) (Watts) 
U-236 1.5493E-06 3,143.726 6,287.451 O.OOE+OO 4.87E-Q2 9.74E-Q2 6.65E+Ol 1_33E+02 
U-238 -4.2851 E-09 3,143.726 0.000 1.92E-04 1.79E-04 1.92E-04 Total Total 
Y-90 1.7094E+OO 3,143.726 6,287.451	 O.ooE+OO 5.37E+03 1.07E+04 
Other Radianuelides
 5.42E+03 1.08E+04 
m.TeomlateSolledioJl ~rv.Bamua~.1IlI.d~
 
Template Selection Summary 

From SFD Used Basis for Paramete, Differences: 
_crorModer8tor: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: lJ-ALX U 

BOL Enrichment 0/0; 93.10655847 60 to 100 

Bumup SUmmary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 3,143.726 Nominal burrn;p cai",lated from the heavy metal mass destroyed. 
Boundlng:1 I 6,287.451 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimoted EOL HMlGlven EOL HM 

Noml:1a1: 1.20 I 1.041 
Bounding: 2.41 , 

Reactor shutdown, core removal. storage, shipping or other date conflnnmg that IImdiallon C82.sed for fuel.
 

2Total bumup for all fool associated 'Nith this WOrksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
.1. Fuel sud TeQ.1PIat. W~ Estimated 

Fuel Name: IEA-Rl (BRAZIL) 1Fuel decay start date: 1998 Canister usage: 
SNF 10#: 545 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Doser: 84 . ASSEMBLY Template: AlR (Ught Waler, Alum., 60 to 100%. U) 3.50 
_vy Metal Ma.s: BOI.=63.55k9 ; E01.=61.73k9 'Templa.. Bumup(MWd): 367.2 
ROD Storage SlIe: SRS Template BOL _vy Metal Mas. (MT): 0.00116689 

Template Decay Time" 25 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-09 1,726.227 3,452.454 O.ooE+OO 1.98E-06 3.96E-06 Avg. MeV 
Am·241 2.3056E-Q3 1,726.227 3,452.454 O.ooE+OO 3.98E+OO 7.96E+OO 0.0150 3.231E+14 
Am·242m 4.1476E-07 1,726.227 3,452.454 O.ooE+OO . 7.16E-04 1.43E-03 0.0250 6.712E+13 
Am-243 1.4894E-06 1,726.227 3,452.454 O.ooE+OO 2.57E-03 5.14E-Q3 0.0375 5.845E+13 
C-14 5.7108E-Q9 1,726.227 3,452.454 O.ooE+OO 9.86E·06 1.97E-Q5 0.0575 6.276E+13 
CI-36 1.3124E-32 1,726.227 3,452.454 O.ooE+OO 2.27E-29 4.53E-29 0.0850 3.787E+13 
Cm-243 1.4562E-07 1,726227 3,452.454 O.ooE+OO 2.51E-Q4 5.03E-04 0.1250 2.536E+13 
Cm-244 2.4221E-Q5 1,726.227 3,452.454 O.ooE+OO 4.18E-02 8.36E-Q2 0.2250 3.270E+13 
Co-50 2.755OE-06 1,726.227 3,452.454 O.ooE+OO 4.76E-03 9.51E-03 0.3750 1.421E+13 
Cs-l34 5.8851E-04 1,726.227 3,452.454 O.ooE+OO 1.02E+OO 2.03E+OO 0.5750 2.330E+14 
Cs-135 3.4477E-06 1,726.227 3,452.454 O.ooE+OO 5.95E-03 1.19E-Q2 0.8500 3.358E+12 
CS-137 1.8099E+OO 1,726.227 3,452.454 O.OOE+OO 3.12E+03 6.25E+03 1.2500 1.867E+12 
EU-154 1.6366E-02 1,726.227 3,452.454 O.ooE+OO 2.83E+Ol 5.66E+Ol 1.7500 9.227E+l0 
Eu-155 2.3957E-03 1,726.227 3,452.454 O.ooE+OO 4.14E+OO 8.27E+OO 2.2500 6.578E+06 
Fe-55 3.2707E-Q5 1,726.227 3,452.454 O.ooE+OO 5.65E-02 1.13E-Ql 2.7500 5.384E+06 
H-3 3.4504E-03 1,726.227 3,452.454 O.ooE+OO 5.96E+OO 1.19E+Ol 3.5000 4. 155E+03 
1-129 7.5300E-07 1,726.227 3,452.454 O.ooE+OO 1.30E-Q3 2.5OE-03 5.ססOO 1.406E+03 
Kr-85 7.8540E-Q2 1,726.227 3,452.454 O.ooE+OO 1.36E+02 2.71E+02 7.ססOO 1.549E+02 
Np-237 9.5615E-Q6 1,726.227 3,452.454 O.ooE+OO 1.65E-02 3.30E-02 11.ססOO 1.734E+Ol 
Pa-231 2.7966E-09 1,726.227 3,452.454 O.ooE+OO 4.83E-06 9.66E-06 
Pb-21 0 1.2612E-l0 1,726.227 3,452.454 O.ooE+OO 2.18E-Q7 4.35E-Q7 
Pm-147 1.2952E-Q2 1,726.227 3,452.454 O.ooE+OO 2.24E+Ol 4.47E+Ol 
Pu-238 1.7549E-Q2 1,726.227 3,452.454 O.ooE+OO 3.03E+Ol 6.06E+Ol 
PU-239 4.2810E-Q4 1,726.227 3,452.454 O.ooE+OO 7.39E-Ol 1.48E+OO 
Pu-240 2.4357E-04 1,726.227 3,452.454 O.ooE+OO 4.20E-Ql 8.41E-Ql 
Pu-241 2.6277E-Q2 1,726.227 3,452.454 O.ooE+OO 4.54E+Ol 9.07E+Ol 
PU-242 3.6329E-Q7 1,726.227 3,452.454 O.ooE+OO 6.27E-04 1.25E-03 
Ra-226 4.4444E-l0 1,726.227 3,452.454 O.ooE+OO 7.67E-Q7 1.53E-06 
Ra-228 1.9714E-14 1,726.227 3,452.454 O.ooE+OO 3.40E-ll 6.81E-ll 
Ru-l06 2.0477E-Q7 1,726.227 3,452.454 O.OOE+OO 3.53E-04 7.07E-04 
8..79 1.2933E-Q5 1,726.227 3,452.454 O.OOE+OO 2.23E-02 4.47E-02 
8n-126 1.1574E-Q5 1,726.227 3,452.454 O.OOE+OO 2.00E-Q2 4.OOE-Q2 
8r-90 1.7092E+OO 1,726.227 3,452.454 O.ooE+OO 2.95E+03 5.90E+03 
Te-99 4.2239E-04 1,726.227 3,452.454 O.ooE+OO 7.29E-Ol 1.46E+OO 
Th-229 7.725OE-12 1,726.227 3,452.454 O.ooE+OO 1.33E-oB 2.67E-oB 
Th-230 5.8497E-oB 1,726.227 3,452.454 O.ooE+OO 1.01E-04 2.02E-Q4 
Th-232 2.6906E-14 1,726.227 3,452.454 O.ooE+OO 4.64E-ll 929E-l1 
TI-208 4.4336E-08 1,726.227 3,452.454 O.ooE+OO 7.65E-Q5 1.53E-Q4 
U-232 1.2037E-Q7 1,726.227 3,452.454 O.ooE+OO 2.08E-Q4 4.16E-Q4 Thermal Power 
U-233 3.oo11E-Q9 1,726.227 3,452.454 O.ooE+OO 5.18E-06 1.04E-Q5 Nominal Heat Bounding 
U-234 1.8497E-04 1,726.227 3,452.454 O.ooE+OO 3.19E-Ql 6.39E-Ql Output Heat Output 
U-235 -2.7235E-Q6 1,726.227 0.000 2.70E-Q2 2.23E-Q2 2.70E-Q2 (Watts) (Watts) 
U-236 1.5493E-Q5 1,726.227 3,452.454 O.ooE+OO 2.67E-02 5.35E-02 3.65E+Ol 7.30E+Ol 
U-238 -4.2851 E-Q9 1,726.227 0.000 1.72E-Q2 1.72E-Q2 1.72E-Q2 Total Total 
Y-90 1.7094E+OO 1,726.227 3,452.454 O.ooE+OO 2.95E+03 5.90E+03 
Other Radionuelides 2.97E+03 5.95E+03 
Ill. T.........te ~ 8uItlnl!l1'Y. 8<nuu
 alldC~ 
Template selection Summary 

FromSFO UMd Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This TempIaI& was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches Am Template on all but one parameter (enrichment) mal<ing Am. reasonable 
DOL HM eon_Is: U-ALX U match. 

SOL Enrichment %: 19.66156126 GO to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,726.227 Nominal bumup calculated from the heavy 1ll9ta1 mass destroyed. 
Boundlng:1 I 3.452.454 Boundrng bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD MultiDller Given Bumup
 Estimated EOL HMlGlven EOL HM
 

Nominal: 0.09 I 1.001
 
Bounding: 0.17 , 

Reactor shutdown, core removaJ. storage, shipping or other date confurmng that Irradiation ceased for fuel.


2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWG'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Infonuation Estimated 

Fuel Name: IEA-R1 (BRAZIL) 'Fuel decay start date: 1998 Canister usage: 
SNF ID s: 1076 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 39 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 1()()'}o, U) 1.63
 
_vy Metal Mass: BOl=29.51k9 ; EOl=28.66k9 "Template Bumup(MWd); 367.2
 
ROD Storage Site: SRS Template BOL He3vy Metal Ma.s (MT): 0.00116689
 

Template Decay Time" 25 years 
n. Estimates m x, x. b y, y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.1465E-09 801.463 1,802.925 O.ooE+OO 9.19E-07 1.84E-D6 Avg_MeV
Am-241 2.3056E-03 801.463 1,802.925 O.ooE+Oo 1.85E+OO 3.70E+OO 0.0150 1.500E+14
Am-242m 4.1476E-07 801.463 1,802.925 O.ooE+OO 3.32E-()4 6.65E-04 0.0250 3.116E+13 
Am-243 1.4894E-OB 801.463 1,602.925 0.001"+00 1.19E-{)3 2.39E-{)3 0.0375 2.714E+13
C-14 5.7108E-{)9 801.463 1,602.925 O.ooE+OO 4.58E-D6 9.15E-D6 0.0575 2.914E+13
CI-36 1.3124E-32 801.463 1,602.925 O.ooE+OO 1.05E-29 2.10E-29 0.0850 1.758E+13
Cm-243 1.4562E-{)7 801.463 1,602.925 O.ooE+OO 1.17E-04 2.33E-04 0.1250 1.178E+13
Cm-244 2.4221E-{)5 801.463 1,602.925 O.ooE+OO 1.94E-02 3.88E-{)2 0.2250 1.518E+13
Co-6O 2.7560E-D6 801.463 1,602.925 O.ooE+OO 2.21 E-{)3 4.42E-03 0.3750 6.599E+12
Cs-l34 5.8851E-()4 801.463 1,602.925 O.ooE+OO 4.72E-01 9.43E-{)1 0.5750 1.082E+14
Cs-l35 3.4477E-D6 801.463 1,602.925 O.ooE+OO 2.76E-{)3 5.53E-{)3 0.8500 1.559E+12
Cs-137 1.8099E+OO 801.463 1,602.925 O.ooE+OO 1.45E+03 2.90E+03 1.2500 8.670E+ll
Eu-l54 1.6388E-02 801.463 1,602.925 O.ooE+OO 1.31E+01 2.63E+Ol 1.7500 4.284E+l0
Eu-155 2.3957E-{)3 801.463 1,602_925 O.ooE+OO 1.92E+OO 3.84E+OO 2.2500 3.054E+06
Fe-55 3.2707E-{)5 801.463 1,602_925 O.ooE+OO 2.62E-02 5.24E-{)2 2.7500 2.5OOE+06
H-3 3.4504E-03 801.463 1,602.925 O.ooE+OO 2.77E+OO 5.53E+OO 3.5000 1.929E+03 
1-129 7.5300E-{)7 801.463 1,602.925 O.ooE+OO 6.03E-04 1.21E-{)3 5.ססOO 6.526E+02-
Kr-85 7.8540E-{)2 801.463 1,602.925 O.ooE+OO 6.29E+Ol 1.26E+02 7.ססOO 7.192E+Ol
Np-237 9.5615E-D6 801.463 1,602.925 O.ooE+OO 7.66E-{)3 1.53E-{)2 11.ססOO 8.051E+OO
Pa-231 2.7988E-{)9 801.463 1,602.925 O.ooE+OO 2.24E-D6 4.48E-D6
Plr21 0 1.2612E-l0 801.463 1,602.925 O.ooE+OO 1.01E-{)7 2.02E-{)7
Pm-147 1.2952E-{)2 801.463 1,602.925 O.ooE+OO 1.04E+01 2.08E+Ol
PU-238 1.7549E-{)2 801.463 1,602.925 O.ooE+OO 1.41E+Ol 2.81E+Ol
Pu-239 4.2810E-()4 801.463 1,602.925 O.ooE+OO 3.43E-Ol 6.88E-{)1
Pu-240 2.4357E-()4 801.463 1,602.925 O.ooE+OO 1.95E-{)1 3.90E-{)1
PU-241 2.6277E-{)2 801.463 1,602.925 O.oOE+OO 2.11E+Ol 4.21E+Ol
PU-242 3.6329E-{)7 801.463 1,802.925 O.ooE+OO 2.91E-()4 5.82E-()4
Ra-226 4.4444E-l0 801.463 1,602.925 O.ooE+OO 3.56E-{)7 7.12E-{)7
Ra-228 1.9714E-14 801.463 1,802.925 O.ooE+OO 1.58E-l1 3.16E-11
RU-1OB 2.0477E-{)7 801.463 1,602.925 O.ooE+OO 1.64E-()4 3.28E-()4
Se-79 1.2933E-{)5 801.463 1,802.925 O.ooE+OO 1.04E-{)2 2.07E-{)2
Sn-126 1.1574E-{)5 801.463 1,602.925 O.OOE+OO 9.28E-{)3 1.86E-{)2
Sr-90 1.7092E+OO 801.463 1,802.925 O.ooE+OO 1.37E+03 2.74E+03
Tc-99 4.2239E-()4 801.463 1,602.925 O.ooE+OO 3.39E-{)1 6.77E-{)1
Th-229 7.7280E-12 801.463 1,802.925 O.ooE+OO 6.19E-{)9 1.24E-{)8
Th-230 5.8497E-{)8 801.463 1,602.925 O.ooE+OO 4.69E-05 9.38E-{)5
Th-232 2.6906E-14 801.463 1,602.925 O.ooE+OO 2.16E-ll 4.31E-ll
T1-208 4.4336E-{)8 801.463 1,802.925 O.ooE+OO 3.55E-{)5 7.11E-{)5
U-232 1.2037E-{)7 801.463 1,602.925 O.ooE+OO 9.65E-{)5 1.93E-()4 Thermal Power
U-233 3.0011 E-{)9 801.463 1,602.925 O.ooE+OO 2.41E-06 4.81E-06 Nominal Heat Bounding 
U-234 1.8497E-()4 801.463 1,802.925 O.ooE+OO 1.48E-{)l 2.96E-{)1 Output Heat Output
U-235 -2.7235E-06 801.463 0.000 1.25E-02 1.04E-{)2 1.25E-{)2 (Watts) (Wattsi
U-236 1.5493E-{)5 801.463 1,602.925 O.ooE+OO 1.24E-02 2.48E-{)2 1.70E+Ol 3.39E+01 
U-238 -4.2851E-{)9 801.463 0.000 7.97E-{)3 7.96E-{)3 7.97E-{)3 TOJal Total
Y-90 1.7094E+OO 801.463 1,602.925 O.ooE+OO 1.37E+03 2.74E+03
Other Radionuclides 1.38E+03 2.76E+03
lJI. Template SeIedIonSU_rv,8unum~•• lQld.C'" 
Temolate selection Summary 

FromSFD Used Basis for Parameter Differences;
 
Reactor Moderator: UGHTWATER UGHTWATER This Templale was used tor th9 following reasons:
 

Fuel Cladding; ALUM ALUM This fuel matches ATR Template on all but one panunetOf (enricllment) ~ ATR a raasonabIe
 
BOL HM Constituents: U-ALX U matcll. 

BOL enrichment %: 19.66156126 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 I 801.463 Nominal bumup cak:ulaled from the haavy metal mass destroyed.
 
Boundln!>;1 I 1,602.925 Boundlng bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumuo MulU011e< Given Bumup Estimated EOL HMiGivsn EOL HM
 

Nomina:: 0.09
 I 1.001 
8oundln~: 0.17 ,

Reactor shutdown, core removal, stomge, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

DOElSNF/REP-{)78 December 2003 
Revision 1 Page 0-250 



I 

I
 
I 
I 

Fuel Radionuclide Inventory Worksheet 

I. F1Jd and TeD\Plate lflfonQ/ltlQll Estimated 
Fuel Name: IOWA ST. UNIV. lFuei decay start date: 1996 Canister usage: 

SNFID#: 792 Estimates as of: 2030 lS"xl0' 
Fuel Units & Oeser: 22 - FLAT PLATES IN CAN Template: ATR (Ught Water, Alum., 60 to 100%, U) I 0.61 I 
_vy Metal Ma••: BOL=3.48k9 ; EOL=3.47k9 'Tamplale Bumup(MWd}: 367.2 
ROO Storage Site: SRS Tamplale BOL _vy Malal Ma•• (MT): 0.00116689
 

Template Decay Time: 25 years
 

.D. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.146SE-09 4.167 8.334 O.ooE+OO 4.78E-09 9.SSE-09 Avg. MaV 
Am-241 2.30S6E-03 4.167 8.334 O.ooE+OO 9.61E-03 1.92E-02 0.0150 7.800E+l1 
Am-242m 4.1476E-07 4.167 8.334 O.ooE+OO 1.73E-OB 3.46E-06 0.0250 1.620E+l1 
Am-243 1.4694E-OB 4.167 8.334 O.ooE+OO 6.21E-OB 1.24E-oS 0.0375 1.411E+l1 
C-14 S.7108E-09 4.167 8.334 O.ooE+OO 2.38E-08 4.76E-08 0.0575 1.515E+ll 
CI-36 1.3124E-32 4.167 8.334 O.ooE+OO S.47E-32 1.09E-31 0.0850 9.143E+l0 
Cm-243 1.4562E-07 4.167 8.334 O.ooE+OO 6.07E-07 1.21E-OB 0.1250 6.127E+l0 
Cm-244 2.4221E-OS 4.167 8.334 O.ooE+OO 1.01E-04 2.02E-04 0.2250 7.906E+l0 
Co-50 2.7S5OE-06 4.167 8.334 O.ooE+OO 1.1SE-oS 2.30E-OS 0.3750 3.431E+l0 
Cs-l34 S.8851E-04 4.167 8.334 O.ooE+OO 2.4SE-03 4.90E-03 0.5750 5.625E+ll 
Cs-13S 3.4477E-OB 4.167 8.334 O.ooE+OO 1.44E-OS 2.S7E-oS 0.8500 8.105E+OO 
Cs-137 1.8099E+OO 4.167 8.334 O.ooE+OO 7.54E+OO 1.SlE+Ol 1.2500 4.508E+09 
Eu-l54 1.6386E-02 4.167 8.334 O.ooE+OO 6.83E-02 1.37E-Ol 1.7500 2.227E+08 
EU-1SS 2.39S7E-03 4.167 8.334 O.ooE+OO 9.98E-Q3 2.ooE-02 2.2500 1.588E+04 
Fe-55 3.2707E-06 4.167 8.334 O.ooE+OO 1.36E-04 2.73E-Q4 2.7500 1.300E+04 
H-3 3.4504E-Q3 4.167 8.334 O.ooE+OO 1.44E-02 2.88E-02 3.5000 1.046E+Ol 
1-129 7.S300E-07 4.167 8.334 O.ooE+OO 3.14E-06 6.28E-OB 5.ססOO 3.572E+OO 
Kr-85 7.8S40E-02 4.167 8.334 O.ooE+OO 3.27E-Ol 6.SSE-ol 7.ססOO 3.938E-Ol 
Np-237 9.S61SE-OB 4.167 8.334 O.ooE+OO 3.98E-os 7.97E-OS 11.ססOO 4.410E-02 
Pa-231 2.7968E-09 4.167 8.334 O.ooE+OO 1.17E-08 2.33E-08 
Pb-21 0 1.2612E-l0 4.167 8.334 O.ooE+OO S.26E-l0 1.OSE-09 
Pm-147 1.29S2E-02 4.167 8.334 O.ooE+OO S.40E-02 1.08E-Ol 
Pu-238 1.7549E-02 4.167 8.334 O.ooE+OO 7.31E-02 1.46E-ol 
Pu-239 4.2810E-04 4.167 8.334 O.ooE+OO 1.78E-Q3 3.S7E-03 
Pu-240 2.4357E-04 4.167 8.334 O.ooE+OO 1.01E-03 2.03E-03 
PU-241 2.6277E-02 4.167 8.334 O.ooE+OO 1.09E-Ol 2.19E-ol 
Pu-242 3.8329E-07 4.167 8.334 O.ooE+OO 1.S1E-OB 3.03E-OB 
Ra-226 4.4444E-l0 4.167 8.334 O.ooE+OO 1.8SE-09 3.70E-09 
Ra-228 1.9714E-14
 4.167 8.334 O.ooE+OO 8.21E-14 1.64E-13 
Ru-1OB 2.0477E-07
 4.167 8.334 O.ooE+OO 8.S3E-07 1.71E-OB 
56079 1.2933E-oS
 4.167 8.334 O.ooE+OO S.39E-OS 1.08E-Q4 
5n-126 1.1S74E-oS
 4.167 8.334 O.ooE+OO 4.82E-os 9.85E-oS 
5r-90 1.7092E+OO
 4.167 8.334 O.ooE+OO 7.12E+OO 1.42E+Ol 
Tc-99 4.2239E-()4
 4.167 8.334 O.ooE+OO 1.76E-03 3.S2E-Q3 
Th-229 7.725OE-12
 4.167 8.334 O.ooE+OO 322E-ll 6.44E-l1 
Th-230 S.8497E-oB
 4.167 8.334 O.ooE+OO 2.44E-07 4.87E-07 
Th-232 2.6906E-14
 4.167 8.334 O.ooE+OO 1.12E-13 224E-13 
-TI-208 4.4336E-oB
 4.167 8.334 O.ooE+OO 1.8SE-07 3.69E-07 
U-232 1.2037E-07
 4.167 8.334 O.ooE+OO S.02E-07 1.ooE-06 Thermal Power 
U-233 3.oo11E-09 4.167 8.334 O.ooE+OO 12SE-oB 2.50E-oB Nominal Heat Bounding 
U-234 1.8497E-Q4 4.167 8.334 O.ooE+OO 7.71E-04 1.54E-03 Output Heat Output 
U-235 -2.723SE-06 4.167 0.000 7.01E-03 7.ooE-03 7.01E-Q3 (Watts) (Watts) 
U-236 1.5493E-06 4.167 8.334 O.ooE+OO 6.46E-oS 1.29E-Q4 8.83E-02 1.78~1 

U-238 -4.2851 E-09 4.167 0.000 7.82E-OS 7.82E-06 7.82E-05 Total Total 
V-90 1.7094E+OO 4.167 8.334 O.ooE+OO 7.12E+OO 1.42E+Ol 
Other Radionuelides 7.18E+OO 1.44E+Ol 
.lD.1'ellJIlIllte~~ry,lkJt'Q1l 1I11d CII\!dls 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-AU< U 

SOL Enrichment 0/..: 93.30981127 60 to 100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 4.167 Nominal bumup calculated from lhe heavy metal mass destroyed. 
Bounding: 8.334 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl' 
Bumup Multiplier Given Bumuo Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 I 1.001 
Bounding: 0.01 

1Reactor shutdown, core removaJ, storage, shiPping or other date conflnnlng that IRadiatlon ceased for fuel. 

1-olal bumup for all fuel associated with this worKsheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worlcsheet 
1. Fuel and Template Infonuation Estimated 

Fuel Narn<:: IOWA ST. UNIV. lr-uel decay start date: 1998 Canister usage: 
SNFID.: 953 Estimates as of: 2030 18"xl0' 

Fuel Unl... & Oeser: 24 - 24 FIJIT PIJITES Template: ATR (Ught Water. Alum.. 60 to 100%. U) 0.67
 
Heavy Metal MaS$: BOl.=19.2Okg ; EOL=19.2llkg 2Templ~te Bumup(MWd): 367.2
 
ROD Storage 511<:: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time" 25 years 

n. Estimates m x" x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel. Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-Q9 9.091 18.183 O.OOE+OO 1.04E-08 2.08E-Q8 Avg. MeV 
i\m:241 2.3056E-Q3 9.091 18.183 O.OOE+OO 2.10E-02 4.19E-02 0.0150 1.702E+12 
Am-242m 4.1476E-07 9.091 18.183 O.OOE-HlO 3.nE-08 7.54E-Q6 0.0250 3.535E+ll 
Am-243 1.4694E-Q6 9.091 18.183 O.OOE+OO 1.35E-Q5 2.71E-Q5 0.0375 3.078E+ll 
C::14 5.7108E-09 9.091 18.183 O.OOE+OO 5.19E-08 1.04E-Q7 0.0575 3.305E+11 
CI-36 1.3124E-32 9.091 18.183 --O.OOE+OO 1.19E-31 2.39E-31 0.0850 1.995E+ll 
Cm-243 1.4562E-07 9.091 18.183 O.OOE+OO 1.32E-06 2.65E-Q6 0.1250 1.336E+11 
Cm-244 2.4221E-OS 9.091 18.183 O.OOE+OO 2.20E-04 4.4OE-Q4 0.2250 1.724E+ll 
Co-6O 2.7560E-OB 9.091 18.183 O.OOE-HlO 2.51E-OS 5.01E-OS 0.3750 7.486E+l0 -
Cs-l34 5.8851E-Q4 9.091 18.183 O.OOE-HlO 5.35E-Q3 1.07E-Q2 0.5750 1.227E+12 
Cs-135 3.44nE-Q6 9.091 18.183 O.OOE+OO 3.13E-OS 6.27E-OS 0.8500 1.768E+l0 
Cs-137 1.8099E+OO 9.091 18.183 O.OOE+OO 1.65E-Hll 3.29E-Hll 1.2500 9.835E+09 
Eu-l54 1.6386E-02 9.091 18.183 O.OOE+OO 1.49E-Ql 2.98E-Ol 1.7500 4.860E+08 
Eu-155 2.3957E-03 9.091 18.183 O.OOE+OO 2.18E-02 4.36E-02 2.2500 3.470E+04 
Fe-55 3.2707E-Q5 9.091 18.183 O.OOE+OO 2.97E-Q4 5.95E-04 2.7500 2.838E+04 
H-3 3.4504E-03 9.091 18.183 O.OOE+OO 3.14E-Q2 6.27E-Q2 3.5000 4.926E+01 
1-129 7.5300E-07 9.091 18.183 O.OOE+OO 6.85E-Q6 1.37E-Q5 5.ססOO 1.917E+01 
Kr-85 7.8540E-Q2 9.091 18.183 O.OOE+OO 7.14E-Ol l.43E+OO 7.ססOO 2.170E+OO 
Np-237 9.5615E-Q6 9.091 18.183 O.OOE+OO 8.69E-OS 1.74E-Q4 11.ססOO 2.470E-Ol 
Pa-231 2.7968E-Q9 9.091 18.183 O.OOE+OO 2.54E-Q8 5.09E-Q8 
Pb-21 0 1.2612E-l0 9.091 18.183 O.OOE+OO 1.15E-Q9 2.29E-Q9 
Pm-147 1.2952E-02 9.091 18.183 O.OOE+OO 1.18E-Ql 2.36E-Ol 
Pu-238 1.7549E-Q2 9.091 18.183 O.OOE+OO l.60E-Ol 3.19E-Ql 
Pu-239 4.2810E-Q4 9.091 18.183 O.OOE+OO 3.89E-Q3 7.78E-Q3 
PU-24O 2.4357E-Q4 9.091 18.183 O.OOE+OO 2.21E-Q3 4.43E-Q3 
Pu-241 2.62nE-Q2 9.091 18.183 O.OOE+OO 2.39E-Ol 4.78E-Ol 
Pu-242 3.6329E-Q7 9.091 18.183 O.OOE+OO 3.30E-Q6 6.61E-Q6 
Ra-226 4.4444E-l0 9.091 18.183 O.OOE+OO 4.04E-Q9 8.08E-Q9 
Ra-228 1.9714E-14 9.091 18.183 O.OOE+OO 1.79E-13 3.58E-13 
Ru-1OB 2.04nE-Q7 9.091 18.183 O.OOE+OO 1.86E-Q6 3.72E-Q6 
50-79 1.2933E-Q5 9.091 18.183 O.OOE+OO 1.18E-Q4 2.35E-Q4 
5n-126 1.1574E-Q5 9.091 18.183 O.OOE+OO 1.OSE-Q4 2.10E-Q4 
5r-9O 1.7092E+OO 9.091 18.183 O.OOE+OO 1.55E-Hll 3.11E-Hll 
Te-99 4.2239E-Q4 9.091 18.183 O.OOE+OO 3.84E-03 7.68E-03 
Th-229 7.7260E-12 9.091 18.183 O.OOE+OO 7.02E-ll 1.4OE-l0 
Th-230 5.8497E-08 9.091 18.183 O.OOE+OO 5.32E-Q7 1.OBE-Q6 
Th-232 2.6906E-14 9.091 18.183 OAlOE+OO 2.45E-13 4.89E-13 
TI-208 4.4336E-Q8 9.091 18.183 O.OOE+OO 4.03E-Q7 8.OBE-Q7 
U-232 1.2037E-Q7 9.091 18.183 O.OOE+OO 1.09E-Q6 2.19E-Q6 Thenmal Power 
U-233 3.0011E-Q9 9.091 18.183 O.OOE+OO 2.73E-08 5.46E-08 Nominal Heat Bounding 
U-234 1.8497E-Q4 9.091 18.183 O.OOE+OO 1.68E-Q3 3.36E-Q3 Output Heat~~tU-235 -2.7235E-Q6 9.091 0.000 8.20E-Q3 8.18E-Q3 8.20E-Q3 (Watts) 
U-236 1.5493E-Q5 9.091 18.183 O.OOE+OO 1.41E-04 2.82E-Q4 1.93E-01 3.85E-01 
U-238 -4.2851 E-Q9 9.091 0.000 5.18E-Q3 5.18E-Q3 5.18E-Q3 Total Tolal 
Y-9O 1.7094E+OO 9.091 18.183 O.OOE+OO 1.55E-Hll 3.11E-Hll 
Other Radionuelides 1.57E-Hll 3. 13E-Hll 
m. Template SeIedlon ~f'Y. __Su~.all\JCltedc!> 
Temolate Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reac10r MocIendor: UGHTWATER UGHTWATER This T&mplate was used for the following reasons: 

Fuel Cladding: ALUM (6061) ALUM 1Th~ fuel matches ATR Template on all but one pmarneter(enrichment) mal<ing ATR areasonable 
BOL HM Constituenls: U3S12 U match. 

BOL enrichment %: 19.76527712 60 to 100 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 0.019 9.091 Nominal bumup calculated from the heavy metal mass desIroyed. 
Bounding:1 I 18.183 Bounding bumup assumed to be twice nominal OOrnup. 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estlrna1lld EOL HMlGlven EOL HM
 

Nominal: 0.00 473.39 I 1.001
 
Boundlng:1 0.00 ,

Reactor shutdown, core removal. storage, shIpping or other date confmmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be <fivided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
J.FuelandTemplate~1l Estimated 

Fuel Name: JEN-l (SPAIN) 'Fuel decay start date: 1995 Canister usage: 
SNFID#: 749 Estimates as ot. 2030 18"x10' 

Fuel Units & Oeser: 18 - 16 CURVED PLATES Template: ATR (Ught Water, Alum.. 60 to 100%, U) 0.75 
Heavy Metal Masa: BOL=12.64k9 ; EOL=12.45k9 'Templste Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mo.. (MT): 0.001166S9 

Template Decay Time" 35 years 
B.~ m x" x, b y" y, Gamma Sources 

Photon Total 
ClIMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Raclionuclide Template Fuel Sumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 182.396 364.792 O.ooE+OO 3.66E-07 7.32E-07 Avg. MeV 
Am-241 2.5251E-03 182.396 364.792 O.ooE+OO 4.61E-Ol 9.21E-Ol 0.0150 2.687E+13 
Am-242m 3.9624E-Q7 182.396 364.792 O.ooE+OO 7.23E-Q5 1.45E-Q4 0.0250 5.579E+12 
Am·243 1.4660E-OB 182.396 364.792 O.ooE+OO 2.71E·04 5.43E-04 0.0375 4.849E+12 
C-14 5.7053E-09 182.396 364.792 O.ooE+OO 1.04E-Q6 2.OSE-Q6 0.0575 5.220E+12 
CI-36 1.3124E-32 182.396 364.792 O.ooE+OO 2.39E-30 4.79E·30 0.0850 3.145E+12 
Cm-243 1.1419E-07 182.396 364.792 O.ooE+OO 2.OSE-Q5 4.17E-05 0.1250 2.0nE+12 
Cm-244 1.6522E-05 182.396 364.792 O.ooE+OO 3.01E-Q3 6.03E-03 0.2250 2.715E+12 
Co-6O 7.4047E-Q7 182.396 364.792 O.ooE+OO 1.35E-Q4 2.70E-04 0.3750 1.181E+12 
Cs-l34 2.0455E-05 182.396 364.792 O.ooE+OO 3.73E-Q3 7.46E-03 0.5750 1.952E+13 
Cs-135 3.4477E-OB 182.396 364.792 O.ooE+OO 629E-Q4 1.26E-Q3 0.8500 2.384E+11 
Cs-137 1.4365E+OO 182.396 364.792 O.ooE+OO 2.62E+02 5.24E+02 1.2500 1.153E+11 
Eu-l54 7.3230E-Q3 182.396 364.792 O.ooE+OO 1.34E+OO 2.67E+OO 1.7500 6.492E+09 
Eu-155 5.9259E-Q4 182.396 364.792 O.ooE+OO 1.OSE-Ol 2.16E-Ol 2.2500 5.429E+05 
Fe-55 2.2791E-OB 182.396 364.792 O.ooE+OO 4.16E-Q4 8.31E-04 2.7500 5. 180E+05 
H-3 1.9698E-Q3 182.396 364.792 O.ooE+OO 3.59E-Ol 7.19E-Ol 3.5000 3. 185E+02 
1-129 7.5300E-07 182.396 364.792 O.ooE+OO 1.37E-Q4 2.75E-04 5.ססOO 1.305E+02 
Kr-65 4.1176E-Q2 182.396 364.792 O.ooE+OO 7.51E+OO 1.50E+Ol 7.ססOO 1.433E+01 
Np-237 9.5752E-OB 182.396 364.792 O.ooE+OO 1.75E-03 3.49E-03 11.ססOO 1.601E+OO 
Pa-231 3.9379E-Q9 182.396 364.792 O.ooE+OO 7.18E-07 1.44E-Q6 
Pb-21 0 3.3115E-l0 182.396 364.792 O.ooE+OO 6.04E-Q8 1.21E-07 
Pm-147 9.2402E-04 182.396 364.792 O.ooE+OO 1.69E-Ql 3.37E-Ql 
Pu-238 1.6217E-02 182.396 364.792 O.ooE+OO 2.96E+OO 5.92E+OO 
Pu-239 4.2810E-04 182.396 364.792 O.ooE+OO 7.81E-Q2 1.56E-Ql 
Pu-240 2.4333E-Q4 182.396 364.792 O.ooE+OO 4.44E-02 8.88E-02 
Pu-241 1.6242E-02 182.396 364.792 O.ooE+OO 2.96E+OO 5.92E+OO 
PU-242 3.6329E-Q7 182.396 364.792 O.ooE+OO 6.63E-05 1.33E-Q4 
Ra-226 9.0114E-l0 182.396 364.792 O.ooE+OO 1.64E-Q7 3.29E-Q7 
Ra-228 3.1019E-14 182.396 364.792 O.ooE+OO 5.66E-12 1.13E-ll 
Ru-1OB 2.1225E-l0 182.396 364.792 O.ooE+OO 3.87E-OS 7.74E-OS 
5e-79 1.2930E-Q5 182.396 364.792 O.ooE+OO 2:36E-Q3 4.72E-Q3 
500126 1.1S71E-Q5 182.396 364.792 O.ooE+OO 2.11E-03 4.22E-03 
5r-90 1.3472E+OO 182.396 364.792 O.ooE+OO 2.46E+02 4.91E+02 
Tc-99 4.2239E-Q4 182.396 364.792 O.OOE+OO 7.70E-Q2 1.54E-Ol 
Th-229 1.2407E-11 182.396 364.792 O.ooE+OO 2.26E-Q9 4.53E-Q9 
Th-230 8.3497E-Q8 182.396 364.792 O.ooE+OO 1.S2E-Q5 3.05E-Q5 
Th-232 3.8371E-14 182.396 364.792 O.ooE+OO 7.OOE-12 1.40E-l1 
TI-2OS 4.0414E-Q8 182.396 364.792 O.ooE+OO 7.37E-OB 1.47E-QS 
U-232 1.0948E-07 182.396 364.792 O.ooE+OO 2.ooE-Q5 3.99E-Q5 Thermal Power 
U-233 3.6275E-Q9 182.396 364.792 O.ooE+OO 6.62E-07 1.32E-Q6 Nominal Heat Sounding 
U-234 1.8562E-Q4 182.396 364.792 O.ooE+OO 3.39E-Q2 6.77E-02 OuTput Heat OuTput 
U-235 -2.7235E-Q6 182.396 0.000 5.2SE-03 4.75E-Q3 5.25E-Q3 /Watts) /Wallsi 
U-236 1.5493E-05 182.396 364.792 O.ooE+OO 2.83E-Q3 5.65E-Q3 3.05E+OO 6.11E+OO 
U-238 -4.2851 E-Q9 182.396 0.000 3.43E-Q3 3.43E-Q3 3.43E-Q3 Total Total 
Y-90 1.3475E+OO 182.396 364.792 O.ooE+OO 2.46E+02 4.92E+02 
Other Radlonuclides 2.50E+02 4.99E+02 

w. TeJIlIllate ~·Sun!mary.lJlmt" andCltet:b 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reacto<_: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fuel matches ATR remplale on ell but one paI9Il1eler(enrichment) matdng ATR a reasonable 
BOL HM Con_Is: U-ALX U match. 

BOl Enrichment %: 19.22438767 60 to 100 

BumupSummary(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 182.396 Nominal bumup calculated from lhe heaV)l metal mass destroyed. 
Bounding:1 I 364.792 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estima1Bd Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.05 I 1.001 
Boundlng:1 0.09 , 

Reactor shutdown, core removat. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated
 

Fuel Name: JEN-1 (SPAIN) 1Fuel decay start date: 1995 Canister usage:
 
SNFIO#: 795 Estimates as 01: 2030 18"x10'
 

Fuel Units & Oeser: 23 - 16 CURVED PLATES Template: ATR (Ught Water, Alum.• 60 to 100%, U) 0.96 
_vy Metal Mass: B0l=4.00kg ; EOL:3.78kg "Template Bumup(MWd): 367.2 
ROD St_ Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Dec:ay Time: 35 years 

n. Estimates m Xo x. b Yo Y. Gamma Sources
 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding)
 
Ac-227 2.0068E-Q9 206.924 413.847 O.OOE+OO 4.15E-07 8.31E-Q7 Avg. MeV
 
Am-241 2.5251E-03 206.924 413.847 o:60E+OO 5.22E-01 1.04E+OO 0.0150 3.048E+13
 
Am-242m 3.9624E-Q7 206.924 413.847 O.OOE+OO 8.20E-Q5 1.84E-Q4 0.0250 6.329E+12
 
Am-243 1.4880E-Q6 206.924 413.847 O.OOE+OO 3.08E-Q4 6.16E-Q4 0.0375 5.502E+12
 
C-14 5.7053E-09 206.924 413.847 O.OOE+OO 1.18E-06 2.36E-06 0.0575 5.922E+12
 
CI-36 1.3124E-32 206.924 413.847 O.OOE+OO 2.72E-30 5.43E-30 0.0850 3.568E+12
 
Cm-243 1.1419E-Q7 206.924 413.847 O.OOE+OO 2.36E-05 4.73E-Q5 0.1250 2.357E+12
 
Cm-244 1.6522E-05 206.924 413.847 O.OOE+OO 3.42E-03 6.84E-03 0.2250 3.080E+12
 
Co-6O 7.4047E-07 206.924 413.847 O.OOE+OO 1.53E-04 3.06E-Q4 0.3750 1.340E+12
 
Cs-134 2.0455E-Q5 206.924 413.847 O.OOE+OO 4.23E-03 8.47E-03 0.5750 2.215E+13
 
Cs-135 3.4477E-06 206.924 413.847 O.OOE+OO 7.13E-Q4 l.43E-Q3 0.8500 2.705E+11
 
Cs-137 1.4365E+OO 206.924 413.847 O.OOE+OO 2.97E+02 5.95E+02 1.2500 1.308E+11
 
Eu-154 7.3230E-Q3 206.924 413.847 O.OOE+OO 1.52E+OO 3.03E+OO 1.7500 7.366E+09
 
Eu-155 5.9259E-04 206.924 413.847 O.OOE+OO 1.23E-Q1 2.45E-Q1 2.2500 6.159E+05
 
Fe-55 2.2791E-Q6 206.924 413.847 O.OOE+OO 4.72E-04 9.43E-Q4 2.7500 5.876E+05
 
H-3 1.9698E-Q3 206.924 413.847 O.OOE+OO 4.08E-01 8.15E-01 3.5000 3.422E+02
 
~129 7.5300E-Q7 206.924 413.847 O.OOE+OO 1.56E-Q4 3.12E-Q4 5.ססOO 1.398E+02
 
Kr-85 4.1176E-Q2 206.924 413.847 O.OOE+OO 8.52E+OO 1.70E+01 7.ססOO 1.531E+01
 
Np-237 9.5752E-06 206.924 413.847 O.OOE+OO 1.98E-Q3 3.96E-Q3 11.ססOO 1.707E+OO
 
Pa-231 3.9379E-Q9 206.924 413.847 O.OOE+OO 8.15E-07 1.63E-Q6 
Pb-21 0 3.3115E-10 206.924 413.847 O.OOE+OO 6.85E-08 1.37E-Q7 
Pm-147 9.2402E-Q4 206.924 413.847 O.OOE+OO 1.91E-Q1 3.82E-Q1 
Pu-236 1.6217E-Q2 206.924 413.847 O.OOE+OO 3.36E+OO 6.71E+OO 
Pu-239 4.2810E-Q4 206.924 413.847 O.OOE+OO 8.86E-02 1.77E-Q1 
Pu-240 2.4333E-Q4 206.924 413.847 O.OOE+OO 5.04E-02 1.01E-Q1 
Pu-241 1.6242E-Q2 206.924 413.847 O.OOE+OO 3.36E+OO 6.72E+OO 
Pu-242 3.6329E-07 206.924 413.847 O.OOE+OO 7.52E-Q5 1.50E-Q4 
Ra-226 9.0114E-10 206.924 413.847 O.OOE+OO 1.86E-Q7 3.73E-Q7 
Ra-228 3.1019E-14 206.924 413.847 O_OOE+OO 6.42E-12 1.28E-11 
Ru-106 2.1225E-10 206.924 413.847 O.OOE+OO 4.39E-Q8 8.78E-Q8 
Se-79 1.2930E-05 206.924 413.847 O.OOE+OO 2.68E-Q3 5.35E-Q3 
Sn-126 1.1571E-Q5 206.924 413.847 O.OOE+OO 2.39E-Q3 4.79E-Q3 
Sr-90 1.3472E+OO 206.924 413.847 O.OOE+OO 2.79E+02 5.58E+02 
Tc-99 4.2239E-Q4 206.924 413.847 O.OOE+OO 8.74E-Q2 1.75E-Q1 
Th-229 1.2407E-11 206.924 413.847 O.OOE+OO 2.57E-09 5.13E-Q9 
Th-230 8.3497E-Q8 206.924 413.847 O.OOE+OO 1.73E-Q5 3.46E-Q5 
Th-232 3.8371E-14 206.924 413.847 O.OOE+OO 7.94E-12 1.59E-11 
TI-208 4.0414E-Q8 206.924 413.847 O.OOE+OO 8.36E-06 1.67E-Q5 
U-232 1.0948E-Q7 206.924 413.847 O.OOE+OO 2.27E-05 4.53E-Q5 Thermal Power 
U-233 3_6275E-Q9 206.924 413.847 O.OOE-tOO 7.51E-07 l.SOE-Q6 Nominal Heat Bounding 
U-234 1.8562E-Q4 206.924 413.847 O.OOE+OO 3.84E-02 7.68E-Q2 OUtput Heat Output
 
U-235 -2.7235E-Q6 206.924 0.000 6.71E-Q3 6.15E-Q3 6.71E-Q3 /Wattsl /Wattsl
 
U-236 1.5493E-Q5 206.924 413.847 O.OOE+OO 3.21E-03 6.41E-Q3 3.46E+OO 6.93E+OO
 
U-238 -4.2851 E-Q9 206.924 0.000 3.01E-Q4 3.01E-Q4 3.01E-Q4 Total Total
 
V-90 1.3475E+OO 206.924 413.847 O.OOE+OO 2.79E+02 5.58E+02 
Other Radionuclides 2.83E+02 5.66E+02 
m. TftIJIJ/l!le SeIoe(ion s-..JY, IIun!tlPs-..rv,andC~ 
Template selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituer.ls: U-ALX U 

BOl enrichment %: 77.58892697 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 206.924 Nominal bum.p calculaled from the heavy metal mass destroyed. 
Bounding: 413.847 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumuD MultiDlier
 Given Bumup Estimated EOL HMlGlven EOl HM 

Nomlnal:1 0.16 I 1.001 
Bounding: 0.33 ,

Reactor shutdown, core removal. storage. shiPPing or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 'tYOfksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I.l!'uel and T~e lIllo-tmIltion Estimated 

Fuel Name: JMTR (JAPAN) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 123 Estimates as of: 2030 18"xlO' 

Fuel Units & Ilescr: 152 - MTR TYPE Template: ATR (Ught Water, Alum.• 60 to 100%. U) 4.22 
Heavy Metal Ma••: BOL=44.38k9 ; EOL=37.21k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mas. (MTl: 0.00116689 

Template Decay Time" 35 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWdl' Burnup (MWd)2 (Cil Inventories(Cil Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 6,794.296 13,588.592 O.OOE-+OO 1.36E-05 2.73E-05 Avg.MaV 
Am-241 2.5251E-Q3 6,794.296 13,588.592 O.OOE-+OO 1.72E+<l1 3.43E+<l1 0.0150 1.oo1E+15 
Am-242m 3.9624E-07 6,794.296 13,588.592 O.OOE-+OO 2.69E-03 5.38E-03 0.0250 2.078E+14 
Am-243 l.4880E-OS 6,794.296 13,588.592 O.OOE-+OO 1.01E-02 2.02E-Q2 0.0375 1.806E+14 
C-14 5.7053E-09 6,794.296 13,588.592 O.OOE-+OO 3.88E-05 7.75E-05 0.0575 1.944E+14 
CI-38 1.3124E-32 6,794.296 13,588.592 O.OOE-+OO 8.92E-29 1.78E-28 0.0850 1.172E+14 
Cm-243 1.1419E-07 6,794.296 13,588.592 O.OOE-+OO 7.76E-Q4 1.55E-Q3 0.1250 7.738E+13 
Cm-244 1.6522E-05 6,794.296 13,588.592 O.OOE-+OO 1.12E-01 2.25E-Ol 0.2250 1.011E+14 
Co-SO 7.4047E-Q7 6,794.296 13,588.592 O.OOE-+OO 5.03E-Q3 1.01E-02 0.3750 4.400E+13 
Cs-l34 2.0455E-05 6,794.296 13,588.592 O.OOE-+OO 1.39E-Ol 2.78E-Ql 0.5750 7.272E+14 
Cs-135 3.4477E-OS 6,794.296 13,588.592 O.OOE-+OO 2.34E-02 4.88E-Q2 0.8500 8.882E+12 
Cs-137 1.4385E-+OO 6,794.296 13,588.592 O.OOE-+OO 9.76E+03 1.95E+<l4 1.2500 4.296E+12 
Eu-l54 7.3230E-03 6,794296 13,588.592 O.OOE-+OO 4.98E+<l1 9.95E+<l1 1.7500 2.418E+l1 
Eu-155 5.9259E-Q4 6,794.296 13,588.592 O.OOE+OO 4.03E-+OO 8.05E-+OO 2.2500 2.022E+07 
Fe-55 2.2791E-OS 6,794296 13,588.592 O.OOE-+OO 1.55E-02 3.10E-02 2.7500 1.929E+07 
H-3 1.9698E-03 6,794.296 13,588.592 O.OOE-+OO 1.34E+<l1 2.88E+<l1 3.5000 1.118E+04 
1-129 7.5300E-Q7 6,794.296 13,588.592 O.OOE-+OO 5.12E-03 1.02E-Q2 5.0000 4.569E+03 
Kr-85 4.1176E-02 6,794.296 13,588.592 O.OOE-+OO 2.80E+<l2 5.SOE+<l2 7.0000 5.001E+02 
Np-237 9.5752E-Q6 6,794.296 13,588.592 O.OOE-+OO 6.51E-Q2 1.30E-Ql 11.0000 5.576E+01 
Pa-231 3.9379E-Q9 6,794.296 13,588.592 O.OOE-+OO 2.88E-05 5.35E-05 
Pb-21 0 3.3115E-l0 6,794.296 13,588.592 O.OOE-+OO 2.25E-Q6 4.50E-Q6 
Pm-147 9.2402E-04 6,794.296 13,588.592 O.OOE-+OO 6.28E-+OO 1.26E+<l1 
Pu-238 1.6217E-Q2 6,794.296 13,588.592 O.OOE-+OO 1.10E+<l2 2.20E+<l2 
Pu-239 4.2810E-Q4 6,794.296 13,588.592 O.OOE-+OO 2.91E-+OO 5.82E-+OO 
Pu-240 2.4333E-Q4 6,794.296 13,588.592 O.OOE-+OO 1.65E-+OO 3.31E-+OO 
Pu-241 1.6242E-02 6,794.296 13,588.592 O.OOE-+OO 1.10E+<l2 2.21 E+<l2 
Pu-242 3.6329E-07 6,794.296 13,588.592 O.OOE-+OO 2.47E-03 4.94E-03 
Ra-226 9.0114E-l0 6,794.296 13,588.592 O.OOE-+OO 6.12E-Q6 122E-Q5 
Ra-228 3.1019E-14 6,794.296 13,588.592 O.OOE-+OO 2.11E-l0 4.21E-l0 
Ru-1OS 2.1225E-l0 6,794.296 13,588.592 O.OOE-+OO 1.44E-Q6 2.88E-Q6 
Se-79 1.2930E-05 6,794.296 13,588.592 O.OOE-+OO 8.79E-02 1.76E-Ql 
8n-126 1.1571E-Q5 6,794.296 13,588.592 O.OOE-+OO 7.86E-Q2 1.57E-Ol 
8r-90 1.3472E-+OO 6,794.296 13,588.592 O.OOE-+OO 9.15E+<l3 1.63E+<l4 
Te-99 4.2239E-Q4 6.794.296 13,588.592 O.OOE-+OO 2.87E-+OO 5.74E-+OO 
Th-229 1.2407E-ll 6,794.296 13,588.592 O.OOE-+OO 8.43E-Q6 1.69E-Q7 
Th-230 8.3497E-OS 6,794296 13,588.592 O.OOE-+OO 5.67E-Q4 1.13E-Q3 
Th-232 3.8371E-14 6,794.296 13,588.592 O.OOE-+OO 2.61E-l0 5.21E-l0 
T1-208 4.0414E-08 6,794296 13,588.592 O.OOE-+OO 2.75E-Q4 5.49E-Q4 
U-232 1.0948E-Q7 6,794.296 13,588.592 O.OOE-+OO 7.44E-Q4 1.49E-Q3 Thermal Power 
U-233 3.6275E-Q9 6,794.296 13,588.592 O.OOE-+OO 2.46E-Q5 4.93E-Q5 Nominal Heat Bounding 
U-234 1.8562E-Q4 6,794.296 13,588.592 O.OOE-+OO 1.26E-+OO 2.52E-+OO Output Heat Output 
U-235 -2.7235E-OS 6,794.296 0.000 8.94E-Q2 7.09E-02 8.94E-Q2 (Watts) /Wattsl 
U-238 1.5493E-Q5 6,794.296 13,588.592 O.OOE-+OO 1.05E-Ql 2.11E-Ql 1.14E+02 2.27E+02 
U-238 -4.2851 E-Q9 6,794.296 0.000 1.02E-Q3 9.87E-Q4 1.02E-03 Total Total 
Y-90 1.3475E-+OO 6,794.296 13,588.592 O.OOE-+OO 9.16E+03 l.83E+<l4 
Other Radionuelides 9.30E+<l3 l.86E+<l4 

m.Templa~·~~ry.BUl'IUI ,a....C~ 
Template Selection SummarY 

__tor: FromSFD u.m Basis for Parameter Differences: 
LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM AlUM 
BOl HM ConsUtuents: U-ALX U 

BOL Enrichment 0/..: 93.18522593 60 to 100 

BumupSumma~(MWdr Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: I 6,794.296 Nominal bumup calculated from the heavy metal mass destroyed.
Boundlng:1 I 13.588.59:i Iaouncting bumup assumed to be twice nominal bumup. 

Checks 

EatI...-Bumup! 
BumUD MultiDU_ Given Bumup EsUmated EOl HMlGlven EOl HM
 

Nominal: 0.49 I 1.011
 
Bounding: 0.97 ,

Reactor shutdown. core removal. storage, shIpping or other date confirmIng that madlatlon ceased for fuel.
 

2Total bumup for all fuel associated wfth this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template IJlfOlwdion Estimated 

Fuel Name: JMTR (JAPAN) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 886 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 570 - MTR TYPE Template: ATR (Ught Water. Alum.. 60 to 100%. U) 15.83 
Heavy Metal Mass: BOl=349.35k9 : EOl=323.59k9 'Template Bumup(MWd): 367.2 . 
ROD Storage Site: SRS Template BOL Heavy Metal M_ (MT): 0.00116689 

Template Decay Time" 35 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWdf Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 2.0068E-Q9 24.399.008 48.798.016 O.ooE+OO 4.90E-Q5 9.79E-05 AV9. MeV 
Am-241 2.5251E-03 24.399.008 48,798.016 O~OOE+OO 6.16E..ol 1.23E..o2 0.0150 3.594E+15 
Am-242m 3.9624E-07 24.399.008 48,798.016 O.OOE+OO 9.67E-03 1.93E-Q2 0.0250 7.463E+14 
Am-243 1.4880E-Q6 24,399.008 48,798.016 O.ooE+OO 3.63E-Q2 7.26E-Q2 0.0375 6.487E+14 
C-14 5.7053E-09 24,399.008 48,798.016 O.ooE..oO 1.39E-04 2.78E-04 0.0575 6.982E+14 
CI-36 1.3124E-32 24,399.008 48,798.016 O.ooE..oO 3.20E-28 6.40E-28 0.0850 4.207E+14 
Cm-243 1.1419E-07 24.399.008 48,798.016 O.ooE+OO 2.79E-03 5.57E-Q3 0.1250 2.779E+14 
Cm-244 1.6522E-Q5 24,399.008 48,798.016 O.ooE..oO 4.03E-Ql 8.OOE-Ol 0.2250 3.632E+14 
Co-6O 7.4047E-Q7 24,399.008 48,798.016 O.ooE+OO 1.81E-02 3.61E-Q2 0.3750 1.580E+14 
Cs-l34 2.0455E-05 24,399.008 48,798.016 O.ooE+OO 4.99E-Ol 9.98E-Ol 0.5750 2.611E+15 
Cs-135 3.4477E-Q6 24,399.008 48,798.016 O.ooE+OO 8.41E-Q2 1.68E-Ol 0.8500 3.190E+13 
Cs-137 1.4365E+OO 24,399.008 48,798.016 O.ooE+OO 3.51E+04 7.01E+04 1.2500 1.543E+13 
Eu-l54 7.3230E-03 24,399.008 48,798.016 O.ooE+OO 1.79E..o2 3.57E..o2 1.7500 8.685E+ll 
Eu-155 5.9259E-Q4 24,399.008 48,798.016 O.ooE+OO 1.45E..ol 2.89E..ol 2.2500 7.263E+07 
Fe-55 2.2791E-Q6 24,399.008 48,798.016 O.OOE+OO 5.56E-02 1.11E-Ol 2.7500 6.929E+07 
H-3 1.9698E-Q3 24,399.008 48,798.016 O.ooE+OO 4.81E..ol 9.61E..ol 3.5000 4.049E+04 
1-129 7.5300E-Q7 24,399.008 48,798.016 O.ooE+OO 1.84E-Q2 3.67E-Q2 5.0000 1.655E+04 
Kr-85 4.1176E-02 24,399.008 48,798.016 O.ooE+OO l.ooE..o3 2.01E+03 7.0000 1.812E+03 
Np-237 9.5752E-OO 24,399.008 48,796.016 O.ooE+OO 2.34E-Ol 4.67E-Ql 11.0000 2.021E+02 
Pa-231 3.9379E-Q9 24,399.008 48,798.016 O.ooE+OO 9.61E-Q5 l.92E-Q4 
Pb-21 0 3.3115E-l0 24,399.008 48,798.016 O.ooE+OO 8.08E-Q6 1.62E-05 
Pm-147 9.2402E-Q4 24,399.008 48,796.016 O.ooE+OO 2.25E..ol 4.51E..ol 
Pu-236 1.6217E-Q2 24,399.008 48,798.016 O.ooE+OO 3.96E..o2 7.91E..o2 
Pu-239 4.2810E-Q4 24,399.008 48,798.016 O.ooE+OO 1.04E..ol 2.09E..ol 
Pu-240 2.4333E-Q4 24,399.008 48,798.016 O.ooE+OO 5.94E+OO 1.19E..ol 
Pu-241 1.6242E-Q2 24,399.008 48,796.016 O.ooE+OO 3.96E..o2 7.93E+02 
Pu-242 3.8329E-Q7 24,399.008 48,796.016 O.ooE+OO 8.86E-Q3 1.77E-02 
Ra-226 9.0114E-l0 24,399.008 48,798.016 O.ooE+OO 2.20E-Q5 4.40E-Q5 
Ra-228 3.1019E-14 24,399.008 48,798.016 O.ooE+OO 7.57E-l0 1.51E-09 
Ru-lOO 2.1225E-l0 24,399.008 48,798.016 O.ooE+OO 5.18E-OO l.04E-Q5 
5e-79 1.2930E-Q5 24,399.008 48,798.016 O.ooE+OO 3:15E-Ql 6.31E-Ql 
Sn-126 1.l571E-Q5 24,399.008 48,798.016 O.ooE+OO 2.82E-Ol 5.85E-Ql 
Sr-90 1.3472E+OO 24,399.008 48,798.016 O.ooE+OO 3.29E+04 6.57E+04 
Te-99 4.2239E-Q4 24,399.008 48,796.016 O.ooE+OO 1.03E..ol 2.OOE+Ol 
Th-229 1.2407E-ll 24,399.008 48,798.016 O.ooE+OO 3.03E-07 6.05E-Q7 
Th-230 8.3497E-Q8 24,399.008 48,798.016 O.ooE+OO 2.04E-Q3 4.07E-Q3 
Th-232 3.8371E-14 24,399.008 48,796.016 O.ooE+OO 9.36E-l0 1.87E-09 
T1-208 4.0414E-Q8 24,399.008 48,798.016 O.ooE+OO 9.86E-Q4 1.97E-Q3 
U-232 1.0948E-07 24,399.008 48,798.016 O.ooE+OO 2.67E-Q3 5.34E-Q3 Thermal Power 
U-233 3.6275E-09 24,399.008 48,798.016 O.OOE+OO 8.85E-OS 1.77E-<l4 Nominal Heat Bounding 
U-234 1.8562E-Q4 24,399.008 48,798.016 O.ooE+OO 4.53E+OO 9.06E+OO Output Heat Output 
U-235 -2.7235E-06 24,399.008 0.000 3.40E-Ql 2.73E-Ol 3.40E-Ql /Watts) /Watts) 
U-236 1.5493E-Q5 24,399.008 48,798.016 O.ooE+OO 3.78E-Ql 7.56E-Ql 4.08E+02 8-17E+02 
U-238 -4.2851 E-09 24,399.008 0.000 6.46E-02 6.45E-02 6.46E-Q2 Total Total 
V-90 1.3475E+OO 24,399.008 48,798.016 O.ooE+OO 3.29E+04 6.56E+04 
Other Radionuelides 3.34E+04 6.68E+04 
m. Template SeIediolI ~.ndChecb : 

Template selection Summary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 
Fuel Cladding: ALUM ALUM This fuel matches ATR Template on all but one parameter (enrictlment) making ATR a reasonable 

BOL HM eon'-Is: lJ-ALX U match. 
BOl Enrichment Ok: 45.01144391 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

_al:1 I 24,399.008 Nominal bumup calculated from the heavy ""'aI mass d9slroyed. 
Bounding: I 48.798.016 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup! 
BumUD Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

NornL,al: 0.22
 I 1.001 
Bounding: 0.44 ,

Reactor shutdown, core removal, storage, shipping or other date confmnlOg that Irradiation ceased for fuel. 

'Tolal bumup lor all fuel associaled with this worksheet must be divided by SOL heavy metal mass 10 gel specific bumup valuas (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fudl!ndTeD!{>late1llf0l'ltlllti0D, Estimated 

Fuel Name: JMTR (JAPAN) 1FueI decay start date: 1983 Canister usage: 
SNFID#: 507 Estimates as of: 2030 18"x10' 

Fuel Units & Deser: 574 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 100%, U) 23.92 
_vy Metal Mass: BOl.=1176.70k9 : EOl.=1106.10k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 35 years 
'n.Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 66,861.467 133,722.933 O.OOE+OO 1.34E-04 2.68E-04 AV9. MeV 
Am-241 2.5251E-03 66,661.467 133,722.933 O.OOE+OO 1.69E+Q2 3.38E+Q2 0,0150 9.849E+15 
Am-242m 3.9624E-07 66,861.467 133,722.933 O.OOE+OO 2.65E-02 5.30E-02
 0.0250 2.045E+15 
Am-243 1.4680E-Q6 66,861.467 133,722.933 O.OOE+OO 9.95E-02 1.99E-Ql
 0.0375 1.778E+15 
C-14 5.7OS3E-09 66,861.467 133,722.933 O.OOE+OO 3.81E-04 7.63E-04
 0.0575 1.913E+15 
CI-38 1.3124E-32 66,861.467 133,722.933 O.OOE+OO 8.77E-28 1.75E-27 0.0850 1.153E+15 
Cm-243 1.1419E-Q7 66,861.467 133,722.933 O.OOE+OO 7.63E-03 1.53E-02 0.1250 7.615E+14 
Cm-244 1.6522E-05 66,861.467 133,722.933 O.OOE+OO 1.10E+OO 2.21E+OO 0.2250 9.953E+14 
CO-50 7.4047E-07 66,861.467 133,722.933 O.OOE+OO 4.95E-02 9.90E-Q2 0.3750 4.330E+14 
Cs-l34 2.0455E-OS 66,861.467 133,722.933 O.OOE+OO 1.37E+OO 2.74E+OO 0.5750 7.156E+15 
Cs-l35 3.4477E-06 66,861.467 133,722.933 O.OOE+OO 2.31E-Ol 4.61E-Ol 0.8500 8.741E+13 
Cs-137 1.4365E+OO 66,861.467 133,722.933 O.OOE+OO 9.5OE+04 1.92E+Q5
 1.2500 4.228E+13 
Eu-l54 7.3230E-03 66,861.467 133,722.933 O.OOE+OO 4.90E+Q2 9.79E+Q2
 1.7500 2.380E+12 
Eu-155 5.9259E-04 66,861.467 133,722.933 O.OOE+OO 3.96E+Ql 7.92E+Ql
 2.2500 1.990E+08 
Fe-55 2.2791E-06 66,861.467 133,722.933 O.OOE+OO 1.52E-Ol 3.05E-Ql
 2.7500 1.899E+08 
H-3 1.9698E-Q3 66,861.467 133,722.933 O.OOE+OO 1.32E+Q2 2.63E+Q2
 3.5000 1.117E+05 
'-129 7.5300E-Q7 66,861.467 133,722.933 O.OOE+OO 5.03E-02 1.01E-Ol
 5.0000 4.566E+04 
Kr-85 4.1176E-02 66,861.467 133,722.933 O.OOE+OO 2.75E+03 5.51E+Q3
 7.0000 5.002E+03 
Np-237 9.5752E-Q6 66,861.467 133,722.933 O.OOE+OO 6.40E-Ol 1.28E+OO
 11.0000 5.579E+02 
Pa-231 3.9379E-09 66,861.467 133,722.933 O.OOE+OO 2.63E-04 5.27E-04
 
Pb-210 3.3115E-l0 66,861.467 133,722.933 O.OOE+OO 2.21E-05 4.43E-05
 
Pm-147 9.2402E-04 66,861.467 133,722.933 O.OOE+OO 6.18E+Ql 1.24E+Q2
 
Pu-238 1.6217E-Q2 66,861.467 133,722.933 O.OOE+OO 1.08E+03 2.17E+Q3 
Pu-239 4.2810E-04 66,861.467 133,722.933 O.OOE+OO 2.86E+Ql 5.72E+Ql 
Pu-240 2.4333E-04 66,861.467 133,722.933 O.OOE+OO 1.63E+Ql 3.25E+Ql 
Pu-241 1.6242E-Q2 66,861.467 133,722.933 O.OOE+OO 1.09E+03 2.17E+Q3 
Pu-242 3.6329E-07 66,861.467 133,722.933 O.OOE+OO 2.43E-02 4.86E-Q2 
Ra-226 9.0114E-l0 66,861.467 133,722.933 O.OOE+OO 6.03E-05 1.21E-04 
Ra-228 3.1019E-14 66,861.467 133,722.933 O.OOE+OO 2.07E-Q9 4.15E-09
 
Ru-106 2.1225E-l0 66,861.467 133,722.933 O.OOE+OO 1.42E-OS 2.84E-Q5
 
Se-79 1.2930E-05 66,861.467 133,722.933 O.OOE+OO 8.65E-Ql 1.73E+OO
 
Sn-126 1.1571E-Q5 66,861.467 133,722.933 O.OOE+OO 7.74E-Q1 1.55E+OO
 
Sr-90 1.3472E+OO 66,861.467 133,722.933 O.OOE+OO 9.01E+04 1.80E+Q5
 
Tc-99 4.2239E-04 66,861.467 133,722.933 O.OOE+OO 2.82E+Ql 5.65E+Q1
 
Th-229 1.2407E-11 66,861.467 133,722.933 O.OOE+OO 8.30E-07 1.66E-08
 
Th-230 8.3497E-08 66,861.467 133,722.933 O.OOE+OO 5.58E-Q3 1.12E-Q2
 
Th-232 3.6371E-14 66,861.467 133,722.933 O.OOE+OO 2.57E-Q9 5.13E-Q9
 
TI-208 4.0414E-08 66,861.467 133,722.933 O.OOE+OO 2.70E-03 5.40E-03
 
U-232 1.0948E-Q7 66,861.467 133,722.933 O.OOE+OO 7.32E-03 1.46E-Q2
 Thermal Power 
U-233 3.6275E-09 66,861.467 133,722.933 O.OOE+OO 2.43E-04 4.85E-04 Nominal Heat Bounding 
U-234 1.8562E-04 66,861.467 133,722.933 O.OOE+OO 1.24E+Ql 2.48E+Q1 Output Heat Output 
U-235 -2.7235E-Q6 66,861.467 0.000 5.09E-Q1 3.26E-01 5.09E-01 /Watts\ /Watts\ 
U-236 1.5493E-05 66,861.467 133,722.933 O.OOE+OO 1.04E+OO 2.07E+OO 1.12E+03 2.24E+03 
U-238 -4.2851 E-Q9 66,861.467 0.000 3.16E-Q1 3.16E-Ql 3.16E-01 Total Total 
V-90 1.3475E+OO 66,861.467 133,722.933 O.OOE+OO 9.01E+04 1.80E+Q5 
Other Radianuelides 9.15E+04 1.63E+Q5
 

ro. TetlIllIate Seketion Sul\1tiIary.ll_ ••nd·C~
 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM Th~ fuel matches on ali parameters excopt enr1chment.
 
BOl HM Constituents: U3S12 U 

SOL Enrichment %: 20.00000029 60 to 100 

Bumup Summary (MWd) Basis for bumUD used in estimate: 
FromSFD Estimated

Nomlnal:I- -+ --'66=,86:::,::'.~ Nomna! bumup calculated trom the heavy metal mass destroyed. 
Bounding:1 I 133,722.933 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Sumupl
 
BumullMulti_ Given Bumup EsUmated EOl HMlGlven EOl HM 

Nominal: 0.18 I 1.001 
Boundlng:1 0.36 ,

Reactor shutdown, core removal, stomge, shlppmg or other date conflnmng that mactiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worllsheet 
L Fueland Template lJlf_lion Estimated 

Fuel Name: JRR-2 (JAPAN) 'Fuel decay start date: 1989 Canister usage: 
SNF 10#: 885 Estimates as of: 2030 18".10' 

Fuel Unlla & De$cT: 144 - 12 CURVED PLATES Template: HFBR (Heavy Water. Alum., 40 to 100%. U) 4.00
 
Heavy Metal Mass: BOl=70.23l<g ; EOl=62.50kg 'Templete Bumup(MWd): 164.6
 
ROD S~ Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.000377
 

Template Decay Time· 35 years 

n. EstImates m b Y. Y. Gamma Sources '. '. 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 9.5869E-l0 7,122.705 14,245.411 O.OOE-tOO 6.83E-ll6 1.37E-Q5 Avg. MeV 
Am-241 1.0109E-02 7,122.705 14,245.41-1 O.OOE-tOO 7.20E+Ol 1.44E+02 0.0150 1.052E+15 
Am-242m 1.2789E-06 7,122.705 14,245.411 O.OOE-tOO 9.11E-03 1.82E-Q2 0.0250 2.162E+14 
Am-243 3.7047E-Q5 7,122.705 14,245.411 O.OOE-tOO 2.64E-Ol 5.28E-Ql 0.0375 1.895E+14 
C-14 2.6416E-08 7,122.705 14,245.411 O.OOE-tOO 1.88E-Q4 3.76E-Q4 0.0575 2.039E+14 
CI-36 4.4441E-31 7,122.705 14,245.411 O.OOE-tOO 3.17E-27 6.33E-27 0.0850 1.220E+14 
Cm-243 3.9605E-ll6 7,122.705 14,245.411 O.OOE-tOO 2.82E-02 5.64E-Q2 0.1250 8.227E+13 
Cm-244 2.6227E-Q3 7,122.705 14,245.411 O.OOE-tOO 1.87E+01 3.74E+Ol 0.2250 1.054E+14 
Co-6O 6.7740E-ll6 7,122.705 14,245.411 O.OOE+OO 4.82E-02 9.65E-Q2 0.3750 4.575E+13 
Cs-l34 6.8894E-Q5 7,122.705 14,245.411 O.OOE-tOO 4.91E-Ql 9.81E-Ol 0.5750 7.642E+14 
Cs-l35 4.2564E-ll6 7,122.705 14,245.411 O.OOE-tOO 3.03E-02 6.06E-Q2 0.8500 1.132E+13 
Cs-137 1.4399E-tOO 7,122.705 14,245.411 O.OOE-tOO 1.03E+04 2.05E+04 1.2500 6.763E+12 
Eu-l54 1.5522E-02 7,122.705 14,245.411 O.OOE-tOO 1.11E+02 2.21E+02 1.7500 3.200E+11 
Eu-155 1.7588E-03 7,122.705 14,245.411 O.OOE-tOO 1.25E+Ol 2.51E+Ol 2.2500 2.216E+07 
Fe-55 2.4933E-Q5 7,122.705 14,245.411 O.OOE-tOO 1.78E-Ol 3.55E-Ql 2.7500 2.226E+07 
H-3 1.9945E-Q3 7,122.705 14,245.411 O.OOE-tOO 1.42E+Ol 2.84E+Ol 3.5000 5.921E+05 
1-129 6.6403E-Q7 7,122.705 14,245.411 O.OOE+OO 4.73E-Q3 9.46E-03 5.0000 2.515E+OS 
Kr-SS 4.1002E-02 7,122.705 14,245.411 O.OOE-tOO 2.92E+02 5.84E+02 7.0000 2.880E+04 
NJr237 3.1610E-Q5 7,122.705 14,245.411 O.OOE-tOO 2.25E-Ol 4.50E-Ql 11.0000 3.296E+03 
Pa-231 1.8876E-09 7,122.705 14,245.411 O.OOE-tOO 1.34E-05 2.69E-Q5 
Pb-210 8.3840E-ll 7,122.705 14,245.411 O.OOE-tOO 5.97E-07 1.19E-ll6 
Pm-147 4.6501E-Q4 7,122.705 14,245.411 O.OOE-tOO 3.31E-tOO 6.62E-tOO 
Pu-238 1.3845E-Ql 7,122.705 14,245.411 O.OOE-tOO 9.72E+02 l.94E+03 
Pu-239 6.9502E-Q4 7,122.705 14,245.411 O.OOE-tOO 4.95E-tOO 9.90E-tOO 
Pu-240 3.8183E-Q4 7,122.705 14,245.411 O.OOE-tOO 2.72E-tOO 5.44E-tOO 
Pu-241 6.5310E-Q2 7,122.705 14,245.411 O.OOE-tOO 4.65E+02 9.30E+02 
Pu-242 3.0911 E-ll6 7,122.705 14,245.411 O.OOE-tOO 2.20E-02 4.40E-Q2 
Ra-226 2.3512E-l0 7,122.705 14,245.411 O.OOE-tOO 1.67E-ll6 3.35E-ll6 
Ra-228 3.3386E-14 7,122.705 14,245.411 O.OOE-tOO 2.38E-l0 4.75E-l0 
Ru-l06 2.4490E-l0 7,122.705 14,245.411 O.OOE-tOO 1.74E-ll6 3.49E-ll6 
5e-79 1.2333E-Q5 7,122.705 14,245.411 O.OOE-tOO 8.78E-02 1.76E-Ql 
5n-126 1.0194E-Q5 7,122.705 14,245.411 O.OOE-tOO 7.26E-02 1.45E-Ql 
5r-90 1.3346E-tOO 7,122.705 14,245.411 O.OOE-tOO 9.51E+03 1.90E+04 
Te-99 3.8056E-Q4 7,122.705 14,245.411 O.OOE-tOO 2.71E-tOO 5.42E-tOO 
Th-229 1.7868E-ll 7,122.705 14,245.411 O.OOE-tOO 1.27E-Q7 2.55E-Q7 
Th-230 2.3346E-ll6 7,122.705 14,245.411 O.OOE-tOO 1.86E-Q4 3.33E-Q4 
Th-232 4.1288E-14 7,122.705 14,245.411 O.OOE-tOO 2.94E-l0 5.88E-l0 
11-208 4.3190E-Q8 7,122.705 14,245.411 O.OOE-tOO 3.08E-Q4 6.15E-Q4 
U-232 1.1707E-Q7 7,122.705 14,245.411 O.OOE-tOO 8.34E-04 1.67E-Q3 Thermal Power 
U-233 72175E-Q9 7,122.705 14,245.411 O.OOE-tOO 5.14E-QS 1.03E-Q4 Nominal Heat Bounding 
U-234 6.1543E-Q5 7,122.705 14,245.411 O.OOE-tOO 4.38E-Ol 8.77E-Q1 Output Heat Output 
U-235 -2.8681 E-ll6 7,122.705 0.000 6.82E-Q2 4.78E-Q2 6.82E-Q2 /Wattsl /Wattsl 
U-236 1.6701E-Q5 7,122.705 14,245.411 O.OOE-tOO 1.19E-Ql 2.38E-Ql 1.50E+02 3.00E+02 
U-238 -9.4194E-Q9 7,122.705 0.000 1.30E-Q2 1.29E-Q2 1.30E-Q2 Total Total 
V-90 1.3346E-tOO 7,122.705 14,245.411 O.OOE-tOO 9.51E+03 1.90E+04 
Other Radionuelldes 9.83E+03 1.97E+04 
IlL TempIllte $eIedion SumnJary, lJ_pSumnJary, ...... C~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderatcr: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment ~'c.: 44.93930164 40 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 7.122.705 Nominal bumup cak:uIalod from the heavy metal mass dastroyed.
Bounding:1 I 14.245.411 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.23 I 1.001 
Boundlng:1 0.46 , 

Reaelor shutdown. core removal, storage, shipping or other date conflnmng that 1rT8diation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fudallll TeJ!lPIak! W~Jl Estimated 

Fuel Name: JRR-2 (JAPAN) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 606 Estimates as of: 2030 18"xl0' 

Fuol UnllB & Doser: 34 - 17 FLAT PLATES Template: HFBR (Heavy Water, Alum.• 40 to l~o, U) 0.94 
Heavy Melal Mass: BOl=6.94kg ; EOl=5.22kg 'Template Bumup(MWd): 164.6 
ROD Storage Si"': SRS Template BOL Heavy Metal M••• (MT): 0.000377 

Template Decay Time' 35 years 
n.~~ m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 9.5869E-l0 1.584.866 3,169.331 o.oOE+OO 1.52E-OO 3.04E-OO Avg. MeV 
Am-241 L0109E-02 1,584.866 3,169.331 O.ooE+OO 1.60E+01 3.20E+01 0.0150 2.341E+14 
Am-242m L2789E-06 1,584.866 3,169.331 O.ooE+OO 2.03E-03 4.05E-03 0.0250 4.810E+13 
Am-243 3.7047E-05 1,584.866 3,169.331 O.ooE+OO 5.87E-Q2 1.17E-01 0.0375 4.216E+13 
C-14 2.6416E-08 1,584.866 3,169.331 O.OOE+OO 4.19E-05 8.37E-05 0.0575 4.536E+13 
CI-36 4.4441E-31 1,584.866 3,169.331 O.ooE+OO 7.04E-28 1.41E-27 0.0850 2.714E+13 
Cm-243 3.9605E-OO 1,584.866 3,169.331 O.ooE+OO 6.28E-03 L26E-Q2 0.1250 1.830E+13 
Cm-244 2.6227E-Q3 1,584.866 3,169.331 O.ooE+OO 4.16E+OO 8.31E+OO 0.2250 2.345E+13 
Co-6O 6.7740E-OO 1,584.866 3,169.331 O.ooE+OO L07E-Q2 2.15E-Q2 0.3750 1.018E+13 
Cs-l34 6.8894E-05 1,584.666 3,169.331 O.ooE+OO L09E-Ol 2.18E-Ol 0.5750 1.700E+14 
Cs-135 4.2564E-06 1,584.866 3,169.331 O.ooE+OO 6.74E-Q3 1.35E-02 0.8500 2.518E+12 
Cs-137 1.4399E+OO 1,584.866 3,169.331 O.ooE+OO 2.28E+03 4.56E+03 1.2500 1.505E+12 
Eu-l54 L5522E-Q2 1,584.866 3,169.331 O.ooE+OO 2.46E+01 4.92E+01 1.7500 7.119E+10 
Eu-155 L7588E-03 1,584.866 3,169.331 O.ooE+OO 2.79E+OO 5.57E+OO 2.2500 4.929E+06 
Fe-55 2.4933E-Q5 1,584.866 3,169.331 O.ooE+OO 3.95E-02 7.90E-Q2 2.7500 4.953E+06 
H-3 L9945E-Q3 1,584.866 3,169.331 O.ooE+OO 3.16E+OO 6.32E+OO 3.5000 1.317E+05 
1-129 6.6403E-Q7 1,584.866 3,169.331 O.ooE+OO L05E-03 2.10E-Q3 5.0000 5.S96E+04 
Kr-85 4.1oo2E-Q2 1,584.866 3,169.331 O.ooE+OO 6.50E+Ol L30E+02 7.0000 6.407E+03 
Np-237 3.1610E-Q5 1,584.866 3,169.331 O.ooE+OO 5.01E-Q2 1.ooE-01 11.0000 7.332E+02 
Pa-231 1.8876E-Q9 1,584.866 3,169.331 O.ooE+OO 2.99E-OO 5.98E-OO 
Pb-21 0 8.3840E-ll 1,584.866 3,169.331 O.ooE+OO 1.33E-07 2.66E-07 
Pm-147 4.6501E-04 1,584.866 3,169.331 O.ooE+OO 7.37E-Ol 1.47E+OO 
Pu-238 1.3645E-Q1 1,584.866 3,169.331 O.ooE+OO 2.16E+02 4.32E+02 
Pu-239 6.9502E-Q4 1,584.866 3,169.331 O.ooE+OO 1.10E+OO 2.20E+OO 
Pu-240 3.8183E-Q4 1.584.866 3,169.331 O.ooE+OO 6.05E-Ql 1.21E+OO 
Pu-241 6.5310E-Q2 1,584.866 3,169.331 O.ooE+OO L03E+02 2.07E+02 
Pu-242 3.0911E-06 1,584.866 3,169.331 O.ooE+OO 4.90E-Q3 9.80E-03 
Ra-226 2.3512E-l0 1,584.866 3,169.331 O.ooE+OO 3.73E-Q7 7.45E-07 
Ra-228 3.3366E-14 1,584.866 3,169.331 O.ooE+OO 5.29E-ll 1.00E-l0 
Ru-l00 2.4490E-l0 1,584.866 3,169.331 O.ooE+OO 3.88E-07 7.76E-07 
Se-79 L2333E-05 1,584.866 3,169.331 O.ooE+OO 1.95E-Q2 3.91E-Q2 
5n-126 1.0194E-Q5 1,584.866 3,169.331 O.ooE+OO 1.62E-02 3.23E-02 
Sr-90 1.334BE+OO 1,584.866 3,169.331 O.ooE+OO 2.12E+03 4.23E+03 
Tc-99 3.8056E-04 1,584.666 3,169.331 O.OOE+OO 6.03E-Q1 1.21E+OO 
Th-229 1.7888E-ll 1,584.666 3,169.331 O.ooE+OO 2.83E-08 5.66E-08 
Th-230 2.334BE-06 1,584.666 3,169.331 O.ooE+OO 3.70E-Q5 7.40E-05 
Th-232 4.1288E-14 1,584.666 3,169.331 O.ooE+OO 6.54E-l1 1.31E-10 
TI-208 4.3190E-Q8 1,584.666 3,169.331 O.ooE+OO 6.84E-Q5 1.37E-Q4 
U-232 1.1707E-Q7 1,584.866 3,169.331 O.ooE+OO 1.86E-Q4 3.71E-Q4 Thermal Power 
U-233 7.2175E-Q9 1,584.666 3,169.331 O.ooE+OO L14E-Q5 2.29E-Q5 Nominal Heat Bounding 
U-234 6.1543E-Q5 1,584.866 3,169.331 O.ooE+OO 9.75E-Q2 1.95E-Ql Output Heal Output 
U-235 -2.6661 E-OO 1,584.666 0.000 1.40E-Q2 9.41E-03 1.40E-Q2 (Watts) (Watts) 
U-236 1.6701E-Q5 1,584.666 3,169.331 O.ooE+OO 2.65E-02 5.29E-02 3.34E+Ol 6.68E+Ol 
U-238 -9.4194E-Q9 1,584.666 0.000 L63E-Q4 L48E-Q4 L63E-Q4 Total Total 
Y-90 1.334BE+OO 1,584.666 3,169.331 O.ooE+OO 2.12E+03 4.23E+03 
Other Radionuelides 2.19E+03 4.37E+03 

m.TeD\Jlll!le~ s..mm...-y.Il1Di" alllICiledoo 
TemDlate Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
R_Moderator: HEAVY WATER HEAVY WATER 

Fuol Cladding: ALUM ALUM 
BOL HM Con_lB: IJ-ALX U 

BOL Enrichment ,,-= 93.01903552 4010100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 1,584.666 Norrinal bumup cak:ulaled l",m tho heavy melal mass destroyed.
Boundlng:1 I 3.169.331 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup E.timated EOL HWGlven EOL HM 

Nominal: 0.52 I 1.011 
Boundlng:1 1.05
 ,

Reactor shutdown, core removal. storage, shipping or other date conflmung that IlTadlatloo ceased for fuel. 

,.Olal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd"MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfOlM1lltlon Estimated 

Fuel Name: JRR-3M (JAPAN) ':=uet decay start date: 1989 Canister usage: 
SNF ID #: 1056 Estimates aB of: 2030 18"xl0' 

Fuel Units & Oeser: 111 - 20 FLAT PLATES Template: HFBR (Heavy Water, Alum.• 10 to 2()'}o, U) 4.63
 
Heavy Metal M....: BOL=165.70k9 ; EOL=157.04k9 'Template Bumup(MWd): 15
 
ROD Slorage Siw: SRS Template BOL Heavy Metal Mass (Mr): 0.00034251
 

Template Decay Time" 35 years
 

n. EstiDmtes m x" x. b y" y. Gamma Sources
 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 2.6507E-09 8,229.124 16,458.248 O.OOE+OO 2.18E-05 4.36E-05 Avg. MeV
 
Am-241 2.8587E-02 8,229.124 16,458.248--O.OOE+OO 2.35E+02 4.70E+02 0.0150 1.165E+15
 
Am-242m 8.3267E-06 8,229.124 16,458.248 O.OOE+OO 6.85E-02 1.37E-Ol 0.0250 2.415E+14
 
Am-243 6.3920E-06 8,229.124 16,458.248 O.OOE+OO 5.26E-02 1.05E-Ol 0.0375 2.115E+14
 
C-14 2.9567E-08 8,229.124 16,458.248 O.OOE+OO 2.43E-04 4.87E-04 0.0575 2.314E+14
 
C~36 5.9507E-35 8,229.124 16,458248 O.OOE+OO 4.90E-31 9.79E-31 0.0850 1.358E+14
 
Cm-243 1.5333E-06 8,229.124 16,458.248 O.OOE+OO 1.26E-Q2 2.52E-Q2 0.1250 8.948E+13
 
Cm-244 6.1980E-Q5 8,229.124 16,458.248 O.OOE+OO 5.10E-Ol 1.02E+OO 0.2250 1.171E+14
 
Co-OO 2.2720E-06 8,229.124 16,458.248--- O.OOE+OO 1.87E-Q2 3.74E-02 0.3750 5.092E+13
 
Cs-l34 1.3787E-05 8,229.124 16,458.248 O.OOE+OO 1.13E-Ql 2.27E-Ol 0.5750 8.759E+14
 
Cs-135 4.8607E-06 8,229.124 16,458.248 O.OOE+OO 4.00E-02 8.00E-Q2 0.8500 1.005E+13
 
Cs-137 1.4300E+OO 8,229.124 16,458.248 O.OOE+OO 1.18E+04 2.35E+04 1.2500 4.727E+12
 
Eu-l54 6.2340E-Q3 8,229.124 16,458.248 O.OOE+OO 5.13E+Ol 1.03E+02 1.7500 2.725E+11
 
Eu-155 5.0213E-Q4 8,229.124 16,458.248 O.OOE+OO 4.13E+OO 8.26E+OO 2.2500 2.353E+07
 
Fe-55 2.59SOE-05 8,229.124 16,458.248 O.OOE+OO 2.14E-Ql 4.28E-Ql 2.7500 3.926E+06
 
H-3 2.0100E-Q3 8,229.124 16,458.248 O.OOE+OO 1.65E+Ol 3.31E+Ol 3.5000 7.104E+04
 
1-129 7.1600E-Q7 8,229.124 16,458.248 O.OOE+OO 5.89E-03 1.18E-02 5.0000 2.979E+04
 
Kr-85 3.8813E-Q2 8,229.124 16,458.248 O.OOE+OO 3.19E+02 6.39E+02 7.0000 3.352E+03
 
Np-237 3.9360E-06 8,229.124 16,458.248 O.OOE+OO 3.24E-Q2 6.48E-Q2 11.0000 3.803E+02
 
Pa-231 5.2460E-Q9 8,229.124 16,458.2<\8 O.OOE+OO 4.32E-Q5 8.63E-Q5 
Pb-21 0 4.8933E-13 8,229.124 16,458.248 O.OOE+OO 4.03E-09 8.05E-09 
Pm-147 8.8000E-04 8,229.124 16,458.248 O.OOE+OO 7.24E+OO 1.45E+Ol 
Pu-238 4.9107E-Q3 8,229.124 16,458.248 O.OOE+OO 4.04E+Ol 8.08E+Ol 
Pu-239 1.0313E-02 8,229.124 16,458.248 O.OOE+OO 8.49E+Ol 1.70E+02 
Pu-240 5.4093E-Q3 8,229.124 16,458.248 O.OOE+OO 4.45E+Ol 8.90E+Ol 
Pu-241 1.8253E-Ql 8,229.124 16,458.248 O.OOE+OO 1.50E+03 3.00E+03 
Pu-242 3.0713E-06 8,229.124 16,458.248 O.OOE+OO 2.53E-Q2 5.05E-Q2 
Ra-226 1.5867E-12 8,229.124 16,458.248 O.OOE+OO 1.31E-06 2.61E-06 
Ra-228 2.6227E-14 8,229.124 16,458.248 O.OOE+OO 2.16E-l0 4.32E-l0 
Ru-l06 2.S093E-to 8,229.124 16,458.248 O.OOE+OO 2.31E-06 4.62E-06 
8e-79 1.2533E-Q5 8,229.124 16,458.248 O.OOE+OO 1.03E-Ql 2.06E-Ql 
8n-126 1.1393E-Q5 8,229.124 16,458.248 O.OOE+OO 9.38E-02 1.88E-Ol 
8r-90 1.2873E+OO 8,229.124 16,458.248 O.OOE+OO 1.06E+04 2.12E+04 
Te-99 4.3533E-Q4 8,229.124 16,458.248 O.OOE+OO 3.58E+OO 7.16E+OO 
Th-229 2.1167E-12 8,229.124 16,458.248 O.OOE+OO 1.74E-06 3.48E-06 
Th-230 2.0387E-l0 8,229.124 16,458.248 O.OOE+OO 1.68E-06 3.36E-06 
Th-232 3.2393E-14 8,229.124 16,458.248 O.OOE+OO 2.67E-l0 5.33E-l0 
T1-208 6.6553E-Q9 8,229.124 16,458.248 O.OOE+OO 5.48E-Q5 1.10E-Q4 
U-232 1.S033E-06 8,229.124 16,458.248 O.OOE+OO 1.48E-Q4 2.97E-Q4 Thermal Power 
U-233 8.5800E-l0 8,229.124 16,458.248 O.OOE+OO 7.06E-Q6 1.41E-Q5 Nominal Heat Bounding 
U-234 8.0733E-Q7 8,229.124 16,458.248 O.OOE+OO 6.64E-Q3 1.33E-Q2 Output Heat Output
 
U-235 -2.5335E-06 8,229.124 0.000 7.10E-Q2 5.02E-Q2 7.10E-Q2 /Wattsl /Wattsl
 
U-236 1.3007E-Q5 8,229.124 16,458.248 O.OOE+OO 1.07E-Ql 2.14E-Ql 1.42E+02 2.84E+02
 
U-238 -1.4207E-06 8,229.124 0.000 4.48E-Q2 4.45E-Q2 4.46E-Q2 Total Total
 
Y-90 1.2873E+OO 8,229.124 16,458.248 O.OOE+OO 1.06E+04 2.12E+04 
Other Radionuelides 1.12E+04 2.24E+04 
m. TempIa~Sdedioo Summary, andChe\lb 
Template selection Summary

FromSFD lINd Basis for Parameter Differences: 
Ileaetor ModeraIor: HEAVY WATER HEAVY WATER

Fuel Cladding: ALUM ALUM
BOL HM Cons1l1uenls: lJ-ALX U

BOL Enrichmenl %: 19.83654568 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 8,229.124 Nominal bumup calculated from tho hnavy metal mass destroyed. 
Bounding: 16.458.248 Bounding bumup assurMd to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 
Nemln.I:1 1.13 I 1.011 

Bounding: 2.27 ,
Reactor shutdown, core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mD;SS to gat specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. Fueland Template WOI1lI8tion Estimated 

Fuel Name: JRR-4 (JAPAN) 1 FueI deeay stan date: 1989 Canister usage: 
SNF ID #: 1070 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 11 - ASSEMBLY Template: ATR (Ught Water. Alum.• 60 to 1()()~o, U) 0.31 
Heavy Metal Mass: BOU:1.96kg ; EOU:l.62kg 2Template Bumup(MWd): 367.2 
ROD St""age Site: SRS Template BOL Heavy Metal Masa (MT): 0.00116689 

Template Decay Time' 35 yealS 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-Q9 323.975 647.951 O.OOE+OO 6.50E-07 1.30E-Q6 Avg. MeV 
Am-241 2.5251E-03 323.975 647.951 O.OOE+OO 8.18E-01 l.64E+OO 0.0150 4.772E+13 
Am-242m 3.9624E-07 323.975 647.951 O.OOE+OO 1.28E-04 2.57E-04 0.0250 9.910E+12 
Am-243 l.4880E-06 323.975 647.951 O.OOE+OO 4.82E-04 9.64E-04 0.0375 8.614E+12 
C-14 5.7053E-09 323.975 647.951 O.OOE+OO 1.85E-Q6 3.70E-06 0.0575 9.271E+12 
CI-36 1.3124E-32 323.975 647.951 O.OOE+OO 4.25E-30 8.50E-30 0.0850 5.586E+12 
Cm-243 1.1419E-Q7 323.975 647.951 O.OOE+OO 3.70E-05 7.40E-05 0.1250 3.690E+12 
Cm-244 1.6522E-05 323.975 647.951 O.OOE+OO 5.35E-03 1.07E-02 0.2250 4.823E+12 
Co-6O 7.4047E-07 323.975 647.951 O.OOE+OO 2.40E-04 4.80E-04 0.3750 2.098E+12 
Cs-l34 2.0455E-Q5 323.975 647.951 O.OOE+OO 6.63E-03 1.33E-02 0.5750 3.467E+13 
Cs-135 3.4477E-06 323.975 647.951 O.OOE+OO 1.12E-Q3 2.23E-03 0.8500 4.235E+11 
Cs-137 1.4365E+OO 323.975 647.951 O.OOE+OO 4.65E+02 9.31E+02 1.2500 2.049E+11 
EU-l54 7.3230E-Q3 323.975 647.951 O.OOE+OO 2.37E+OO 4.74E+OO 1.7500 1.153E+10 
Eu-155 5.9259E-04 323.975 647.951 O.OOE+OO 1.92E-01 3.84E-01 2.2500 9.643E+05 
Fe-55 22791E-06 323.975 847.951 O.OOE+OO 7.38E-04 1.48E-Q3 2.7500 9.200E+05 
H-3 1.9698E-Q3 323.975 847.951 O.OOE+OO 6.38E-01 1.28E+OO 3.5000 5.332E+02 
1-129 7.5300E-07 323.975 847.951 O.OOE+OO 2.44E-Q4 4.88E-04 5.0000 2. 179E+02 
Kr-85 4.1176E-02 323.975 647.951 O.OOE+OO 1.33E+01 2.67E+01 7.0000 2.385E+Ol 
Np-237 9.5752E-Q6 323.975 647.951 O.OOE+OO 3.10E-03 6.20E-Q3 11.0000 2.659E+OO 
Pa-231 3.9379E-Q9 323.975 647.951 O.OOE+OO 1.28E-Q6 2.55E-06 
Pb-210 3.3115E-10 323.975 647.951 O.OOE+OO 1.07E-07 2.15E-07 
Pm-147 92402E-Q4 323.975 647.951 O.OOE+OO 2.99E-01 5.99E-01 
Pu-238 1.6217E-Q2 323.975 647.951 O.OOE+OO 5.25E+OO 1.05E+Ol 
Pu-239 4.2810E-04 323.975 847.951 O.OOE+OO 1.39E-Ol 2.77E-Ol 
Pu-240 2.4333E-04 323.975 647.951 O.OOE+OO 7.88E-02 1.58E-Ql 
Pu-241 1.6242E-Q2 323.975 847.951 O.OOE+OO 5.26E+OO 1.05E+01 
Pu-242 3.6329E-07 323.975 847.951 O.OOE+OO 1.18E-04 2.35E-04 
Ra-226 9.0114E-10 323.975 647.951 O.OOE+OO 2.92E-07 5.84E-Q7 
Ra-228 3.1019E-14 323.975 647.951 O.OOE+OO 1.00E-11 2.01E-11 
Ru-106 2.1225E-10 323.975 647.951 O.OOE+OO 6.88E-Q8 1.38E-07 
8e-79 1.2930E-Q5 323.975 647.951 O.OOE+OO 4.19E-Q3 8.38E-Q3 
8n-126 1.1571E-Q5 323.975 647.951 O.OOE+OO 3.75E-03 7.50E-Q3 
8r-90 1.3472E+OO 323.975 647.951 O.OOE+OO 4.36E+02 8.73E+02 
Tc-99 4.2239E-<l4 323.975 647.951 O.OOE+OO 1.37E-01 2.74E-01 
Th-229 1.2407E-11 323.975 647.951 O.OOE+OO 4.02E-Q9 8.04E-Q9 
Th-230 8.3497E-08 323.975 647.951 O.OOE+OO 2.71E-05 5.41E-05 
Th-232 3.8371E-14 323.975 647.951 O.OOE+OO 1.24E-11 2.49E-11 
TI-208 4.0414E-Q8 323.975 847.951 O.OOE+OO 1.31E-Q5 2.62E-Q5 
U-232 1.0948E-Q7 323.975 647.951 O.OOE+OO 3.55E-Q5 7.09E-05 Thermal Power 
U-233 3.6275E-09 323.975 647.951 O.OOE+OO 1.18E-06 2.35E-Q6 Nominal Heat Bounding 
U-234 1.8562E-Q4 323.975 647.951 O.OOE+OO 6.01E-Q2 1.20E-Q1 Output Heat Output 
U-235 -2.7235E-Q6 323.975 0.000 3.95E-03 3.07E-03 3.95E-03 /Wattsl /Wattsl 
U-236 1.5493E-05 323.975 647.951 O.OOE+OO 5.02E-03 1.00E-02 5.42E+OO 1.08E+Ol 
U-238 -4.2851 E-Q9 323.975 0_000 4.60E-Q5 4.48E-Q5 4.60E-Q5 Total Total 
V-90 1.3475E+OO 323.975 647.951 O.OOE+OO 4.37E+02 8.73E+02 
Other Radionuelides 4.43E+02 8.87E+02 

10. temoJale SeIediOOs...-rv,Sm1IlI .!Id<:~ 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reaetor_: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment %: 93.03204799 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

N_inal:1 I 323.975 Nominal bumup caJculated from the heavy metal mass destroyed, 
Bounding: 647.951 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated BumupJ' 
BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOl HM
 

N_lnal:1 0.52 I 1.011
 
Bounding: 1.05 , 

Reactor shutdown. core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

210tol bumup for all fuel associated Vvith this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdlMT).
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Fuel Radionuclide Inventory-Worl<sheet 
L Fuel and Template Infotmation Es:imated 

Fuel Name: JRR-4 (JAPAN) 'Fue,: decay start date: 1989 Canister usage: 
SNF 101/: 1071 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:: 47 - ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 1()(v)o, U) 1.96 
Heavy Metal Masn: BOL=l7.OOk9 ; E0L=l4.65k9 "Template Bumup(MWd): 367.2 
ROD StCH'age SlID: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 35 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initiat Activity Nominal Fuel Bounding Fuel Energy Photons/see 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-Q9 2,221.045 4,442.089 O.OOE+OO 4.46E-06 8.91E-Q6 Avg. MeV ----
Am-241 2.5251E-Q3 2,221.045 4,442.089 O.OOE+OO
 5.6iE+OO 1.12E+Ol 0.0150 3.272E+14 
Am-242m 3.9624E-07 2,221.045 4,442.089 O.OOE+OO
 8.80E-Q4 1.76E-03 0.0250 6.794E+13 
Am-243 1.4880E-Q6 2,221.045 4,442.089 O.OOE+OO
 3.30E-Q3 6.61E-03 0.0375 5.90SE+13 
C-14 5.7053E-09 2,221.045 4,442.089 O.OOE+OO
 1.27E-05 2.53E-05 0.0575 6.356E+13 
CI-36 1.3124E-32 2,221.045 4,442.089 O.OOE+OO
 2.91E-29 5.83E-29 0.0850 3.830E+13 
Cm-243 1.1419E-Q7 2,221.045 4,442.089 O.OOE+OO
 2.54E-04 5.07E-Q4 0.1250 2.529E+13 
Cm-244 1.6522E-Q5 2,221.045 4,442.089 O.OOE+OO
 3.67E-Q2 7.34E-02 0.2250 3.306E+13 
C0-60 7.4047E-Q7 2,221.045 4,442.089 O.OOE+OO
 1.s4E-03 3.29E-03 0.3750 1.438E+13 
Cs-l34 2.0455E-Q5 2,221.045 4,442.089 O.OOE+OO
 4.54E-Q2 9.09E-Q2 0.5750 2.3nE+14 
Cs-135 3.44nE-Q6 2,221.045 4,442.089 O.OOE+OO
 7.66E-03 1.53E-02 0.8500 2.904E+12 
Cs-137 1.4365E+OO 2,221.045 4,442.089 O.OOE+OO
 3.19E+03 6.38E+03 1.2500 1.404E+12 
Eu-l54 7.3230E-03 2,221.045 4,442.089 O.OOE+OO
 1.63E+Ol 3.25E+Ol 1.7500 7.906E+l0 
Eu-155 5.9259E-Q4 2,221.045 4,442.089 O.OOE+OO
 1.32E+OO 2.63E+OO 2.2500 6.611E+06 
Fe-55 22791E-06 2,221.045 4,442.069 O.OOE+OO
 5.06E-03 1.01E-Q2 2.7500 6.307E+06 
H-3 1.9698E-Q3 2,221.045 4,442.089 O.OOE+OO
 4.37E+OO 8.75E+OO 3.5000 3.721E+03 
1-129 7.5300E-Q7 2,221.045 4,442.089 O.OOE+OO
 1.67E-Q3 3.34E-Q3 5.0000 1.522E+03 
Kr-85 4.1176E-Q2 2,221.045 4,442.089 O.OOE+OO
 9.15E+Ol 1.83E+02 7.0000 1.667E+02 
Np-237 9.5752E-Q6 2,221.045 4,442.089 O.OOE+OO
 2.13E-02 4.25E-Q2 11.0000 1.860E+Ol 
Pa-231 3.9379E-Q9 2,221.045 4,442.089 O.OOE+OO
 8.75E-06 1.75E-Q5 
Pb-21 0 3.3115E-l0 2,221.045 4,442.089 O.OOE+OO
 7.36E-Q7 1.47E-Q6 
Pm-147 9.2402E-Q4 2,221.045 4,442.089 O.OOE+OO
 2.05E+OO 4.10E+OO 
Pu-238 1.6217E-Q2 2,221.045 4,442.089 O.OOE+OO
 3.80E+Ol 7.20E+Ol 
Pu-239 4.2810E-Q4 2,221.045 4,442.089 O.OOE+OO
 9.51E-Ol 1.90E+OO 
Pu-240 2.4333E-Q4 2,221.045 4,442.089 O.OOE+OO
 5.40E-Ql 1.08E+OO 
Pu-241 1.6242E-02 2,221.045 4,442.089 O.OOE+OO
 3.61E+Ol 7.21E+Ol 
Pu-242 3.8329E-Q7 2,221.045 4,442.089 O.OOE+OO
 8.07E-Q4 1.61E-Q3 
Ra-226 9.0114E-l0 2,221.045 4,442.089 O.OOE+OO
 2.00E-Q6 4.00E-Q6 
Ra-228 3.1019E-14 2,221.045 4,442.089 O.OOE+OO
 6.89E-ll 1.38E-l0 
Ru-l06 2.1225E-l0 2,221.045 4,442.089 O.OOE+OO
 4.71E-Q7 9.43E-Q7 
Se-79 1.2930E-Q5 2,221.045 4,442.089 O.OOE+OO
 2.87E-Q2 5.74E-Q2 
Sn-126 1.1571E-Q5 2,221.045 4,442.089 O.OOE+OO
 2.57E-Q2 5.14E-Q2 
Sr-90 1.3472E+OO 2,221.045 4,442.089 O.OOE+OO
 2.99E+03 5.98E+03 
Tc-99 4.2239E-Q4 2,221.045 4,442.089 O.OOE+OO
 9.38E-Ol 1.BBE+OO 
Th-229 1.2407E-ll 2,221.045 4,442.089 O.OOE+OO
 2.76E-oB 5.51E-oB 
Th-230 8.3497E-oB 2,221.045 4,442.089 O.OOE+OO
 1.85E-Q4 3.71E-Q4 
Th-232 3.8371E-14 2,221.045 4,442.089 O.OOE+OO
 8.52E-ll 1.70E-l0 
TI-208 4.0414E-oB 2,221.045 4,442.089 O.OOE+OO
 8.98E-Q5 1.80E-Q4 
U-232 1.0948E-Q7 2,221.045 4,442.089 O.OOE+OO 2.43E-Q4 4.86E-Q4 Thermal Power 
U-233 3.6275E-Q9 2,221.045 4,442.089 O.OOE+OO 8.06E-Q6 1.61E-05 Nominal Heat Bounding 
U-234 1.8562E-Q4 2,221.045 4,442.089 O.OOE+OO 4.12E-Ql 8.25E-Ql Output Heat Output 
U-235 -2.7235E-Q6 2,221.045 0.000 2.03E-Q2 1.43E-Q2 2.03E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 2,221.045 4,442.089 O.OOE+OO 3.44E-Q2 6.BBE-Q2 3.72E+Ol 7_43E+Ol 
U-238 -4.2851E-Q9 2,221.045 0.000 1.26E-Q2 1.26E-Q2 1.26E-Q2 Total Total 
V-90 1.3475E+OO 2,221.045 4,442.089 O.OOE+OO 2.99E+03 5.99E+03 
Other Radionuclides 3.04E+03 6.08E+03 
HL Template Selection Summarv, BDmil .nd£h<lcb 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
ReacloI'_: LIGHT WATER LIGHT WATER is Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel match.. ATR Tamplata on all but one peremetar (anrichment) -..g ATR a roasonabla 
BOL HM Constituents: U3S12 U match. 

BOl Enrichment "/0: 20 60 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD EstImated 

Nomlnal:1 I 2.221.045 Nominal bumup calculated from tha heavy metal mass destroyed. 
Bounding:1 I 4,442.089 IBounding bumup assumed to be twice nominal bt.JrnJp. 

Check. 

Estimated Bumupl
Bumup Multiplier Given Bumup Estlmatad EOL HMlGlven EOL HM 

Nominal: 0.15 I 1.001 
Bounding: 0.30 ,

Reactor shutdown, core removal, storage, stupplng or other date confirming that madiatloo ceased for fuel. 

2Tolal bumup fOr all fuel associated with this worksheet must b9 divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel",.... T~1Jlf_tl... Estimated 

Fuel Name: JAA-4 (JAPAN) 1Fuel decay start date: 1989 Canister usage: 
SNFID#: 505 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 43 - ASSEMBLY Template: AlR (Ught Water, Alum.• 60 10100%, U) 1.19 
Heavy Metal Mass: BOl.=7.68k9 ; EOl.=6.34k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SAS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Dscay Time' 35 years 

n.Estimates m Xo x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) 'nventories(Ci) Inventories(Ci) Group (bOUnding) 
Ae-227 2.0068E-09 1,266.449 2,532.898 O.OOE+OO 2.54E-06 5.08E-06 Avg. MeV 
Am-241 2.5251E-03 1,266.449 2,532.898 O.OOE+OO 3.20E+OO 6.40E+OO 0.0150 1.865E+14 
Am-242m 3.9624E-07 1,266.449 2,532.898 O.OOE+OO 5.02E-04 1.00E-03 0.0250 3.874E+13 
Am-243 1.4880E-06 1,266.449 2,532.898 O.OOE+OO 1.88E-03 3.77E-03 0.0375 3.367E+13 
C-14 5.7053E-09 1,266.449 2,532.898 O.OOE+OO 7.23E-06 1.45E-05 0.0575 3.624E+13 
CI-36 1.3124E-32 1,266.449 2,532.898 O.OOE+OO 1.66E-29 3.32E-29 0.0850 2.184E+13 
Cm-243 1.1419E-07 1,266.449 2,532.898 O.OOE+OO 1.45E-04 2.89E-04 0.1250 1.442E+13 
Cm-244 1.6522E-05 1,266.449 2,532.898 O.OOE+OO 2.09E-02 4.18E-02 0.2250 1.885E+13 
Co-6O 7.4047E-Q7 1,266.449 2,532.898 O.OOE+OO 9.38E-Q4 1.88E-Q3 0.3750 8.201E+12 
Cs-l34 2.0455E-05 1,266.449 2,532.898 O.OOE+OO 2.59E-02 5.18E-02 0.5750 1.355E+14 
Cs-l35 3.4477E-06 1,266.449 2,532.898 O.OOE+OO 4.37E-03 8.73E-03 0.8500 1.656E+12 
Cs-137 1.4385E+OO 1,266.449 2,532.898 O.OOE+OO 1.82E+03 3.64E+03 1.2500 8.008E+11 
Eu-154 7.3230E-03 1,266.449 2,532.898 O.OOE+OO 9.27E+OO 1.85E+Ol 1.7500 4.508E+10 
Eu-155 5.9259E-04 1,266.449 2,532.898 O.OOE+OO 7.50E-01 1.50E+OO 2.2500 3.nOE+06 
Fe-55 2.2791E-06 1,266.449 2,532.898 O.OOE+OO 2.89E-03 5.77E-03 2.7500 3.596E+06 
H-3 1.9698E-Q3 1,266.449 2,532.898 O.OOE+OO 2.49E+OO 4.99E+OO 3.5000 2.084E+03 
'-129 7.5300E-07 1,266.449 2,532.898 O.OOE+OO 9.54E-04 1.91E-03 5.0000 8.517E+02 
Kr-85 4.1176E-02 1,266.449 2,532.898 O.OOE+OO 5.21E+Ol 1.04E+02 7.0000 9.322E+01 
Np-237 9.5752E-06 1,266.449 2,532.898 O.OOE+OO 1.21E-Q2 2.43E-02 11.0000 1.039E+Ol 
Pa-231 3.9379E-09 1,266.449 2,532.898 O.OOE+OO 4.99E-06 9.97E-06 
Pb-21 0 3.3115E-l0 1,266.449 2,532.898 O.OOE+OO 4.19E-07 8.39E-07 
Pm-147 9.2402E-Q4 1,266.449 2,532.898 O.OOE+OO 1.17E+OO 2.34E+OO 
Pu-238 1.6217E-Q2 1,266.449 2,532.898 O.OOE+OO 2.05E+Ol 4.11E+Ol 
Pu-239 4.2810E-04 1,266.449 2,532.898 O.OOE+OO 5.42E-Ol 1.08E+OO 
Pu-240 2.4333E-04 1,266.449 2,532.898 O.OOE+OO 3.08E-Ol 6.16E-Ql 
Pu-241 1.6242E-Q2 1,266.449 2,532.898 O.OOE+OO 2.06E+Ol 4.11E+Ol 
Pu-242 3.6329E-07 1,266.449 2,532.898 O.OOE+OO 4.60E-04 9.20E-Q4 
Ra-226 9.0114E-l0 1,266.449 2,532.898 O.OOE+OO 1.14E-06 2.28E-06 
Ra-228 3.1019E-14 1,266.449 2,532.898 O.OOE+OO 3.93E-ll 7.86E-ll 
Ru-l06 2.1225E-l0 1,266.449 2,532.898 O.OOE+OO 2.69E-Q7 5.38E-Q7 
5e-79 1.2930E-06 1,286.449 2,532.898 O.OOE+OO 1.64E-02 3.28E-Q2 
5n-126 1.1571E-Q5 1,266.449 2,532.898 O.OOE+OO 1.47E-Q2 2.93E-Q2 
5r-90 1.3472E+OO 1,266.449 2,532.898 O.OOE+OO 1.71E+03 3.41E+03 
Tc-99 4.2239E-04 1,266.449 2,532.898 O.OOE+OO 5.35E-Ol 1.07E+OO 
Th-229 1.2407E-ll 1,266.449 2,532.898 O.OOE+OO 1.57E-08 3.14E-06 
Th-230 8.3497E-06 1,266.449 2,532.898 O.OOE+OO 1.06E-Q4 2.11E-Q4 
Th-232 3.8371E-14 1,266.449 2,532.898 O.OOE+OO 4.86E-ll 9.72E-ll 
T1-208 4.0414E-08 1,266.449 2,532.898 O.OOE+OO 5.12E-05 1.02E-Q4 
U-232 1.0948E-07 1,266.449 2,532.898 O.OOE+OO 1.39E-04 2.77E-Q4 Thermal Power 
U-233 3.6275E-Q9 1,266.449 2,532.898 O.OOE+OO 4.59E-06 9.19E-06 Nominal Heat Bounding 
U-234 1.8562E-04 1,266.449 2,532.898 O.OOE+OO 2.35E-Ql 4.70E-Ol Oulput HeatOulput 
U-235 -2.7235E-06 1,266.449 0.000 1.54E-Q2 1.20E-02 1.54E-Q2 /Watts) /Watts) 
U-236 1.5493E-06 1,266.449 2,532.898 O.OOE+OO 1.96E-Q2 3.92E-Q2 2.12E+Ol 4.24E+01 
U-238 -4.2851 E-Q9 1,266.449 0.000 1.80E-Q4 1.74E-Q4 1.80E-Q4 Total Total 
Y-90 1.3475E+OO 1,266.449 2,532.898 O.OOE+OO 1.71E+03 3.41E+03 
Other Radionuelides 1.73E+03 3.47E+03 

m.T'-'te~ SllDlQll!l'Y,QI\l'II~ ,llnd~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_-..or: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: lJ-ALX U 

BOl enrichment %: 93.03204799 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 1.266.449 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 2.532.898 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multlpn. Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.52 I 1.011 
Bounding:1 1.05 ,

Reactor shutdown, core removal. storage, shlpptng or other date confirming that Inadiatlon ceased for fuel.
 

1"0181 bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template InforrnatlOll Estimated 

Fuel Name: KEMA 1Fuel decay start date: 1979 Canister usage: 
SNFID#: 861 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 14 - CANISTER OF SCRAP Template: LWBR (Ught Water, Zire. 60 to 100%, Th and U) 1.00 
Heavy Metal Mas.: BO~243.78kg ; EO~243.76kg 'Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.45991251 

Template Decay Tlme 50 years 

n. Estimates m x" x, b y" y, Gamma Sources 
PIIoton Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ae-227 LOS95E-Q4 27.249 54.497 O.OOE+OO 2.89E-Q3 5.77E-Q3 AV9. MeV 
Am-241 2.4968E-04 27.249 54.497 O.OOE+OO 6.80E-03 1.36E-02 0.0150 3.414E+12 
Am-242m 1.3847E-D6 27.249 54.497 O.ooE+OO 3.77E-DS 7.55E-Q5 0.0250 6.486E+ll 
Am-243 3.1103E-07 27.249 54.497 O.ooE+OO 8.48E-06 1.70E-DS 0.0375 5.568E+11 
C-14 9.2267E-DS 27.249 54.497 O.ooE+OO 2.51E-03 5.03E-03 0.0575 6.058E+l1 
CI-36 L8103E-06 27.249 54.497 O.OOE+OO 4.93E-Q5 9.87E-DS 0.0850 3.929E+11 
Cm-243 2.1248E-07 27.249 54.497 O.ooE+OO 5.79E-D6 1.16E-OS 0.1250 2.406E+ll
 
Cm-244 7.9666E-D6 27.249 54.497 O.ooE+OO 2.17E-Q4 4.34E-Q4 0.2250 3.550E+l1
 
Co-6O 1.2143E-04 27.249 54.497 O.ooE+OO 3.3iE-03 6.62E-03 0.3750 1.402E+11 
Cs-l34 1.6535E-07 27.249 54.497 O.ooE+OO 4.51E-06 9.01E-D6 0.5750 2.152E+12
 
Cs-l35 2.8639E-Q5 27.249 54.497 O.ooE+OO 7.80E-Q4 1.56E-Q3 0.8500 3.701E+l0
 
Cs-137 1.0449E+OO 27.249 54.497 O.OOE+OO 2.SSE+Ol 5.69E+Ol 1.2500 1.126E+l0
 
Eu-l54 2.5679E-03 27.249 54.497 O.ooE+OO 7.0()E-Q2 1.40E-Ql 1.7500 2.947E+09
 
Eu-155 8.1175E-OS 27.249 54.497 O.OOE+OO 2.21E-Q3 4.42E-03 2.2500 6.715E+04
 
Fe-55 4.2194E-D8 27.249 54.497 O.ooE+oo 1.15E-06 2.30E-06 2.7500 2.312E+l0
 
H-3 9.1673E-Q4 27.249 54.497 O.ooE+OO 2.50E-02 5.00E-Q2 3.5000 6.434E+02 
1-129 1.5853E-D6 27.249
 54.497 O.ooE+OO 4.32E-OS 8.64E-DS 5.0000 1.931E+02 
Kr-SS 2.3741E-02 27249
 54.497 O.ooE+OO 6.47E-Ol 1.29E+OO 7.0000 1.271E+Ol
 
Np-237 L2747E-Q7 27.249 54.497 O.OOE+OO 3.47E-D6 6.95E-D6 11.0000 8.248E-ol
 
Pa-231 1.2007E-04 27.249 54.497 O.OOE+OO 3.27E-Q3 6.54E-03 
Pb-21 0 1.8424E-D8 27.249 54.497 O.OOE+OO 5.02E-Q7 LOOE-06 
Pm-147 4.9829E-D6 27.249 54.497 O.OOE+OO 1.36E-Q4 2.72E-04 
Pu-238 3.7744E-Q4 27.249 54.497 O.ooE+OO 1.03E-Q2 2.06E-Q2 
Pu-239 2.7510E-DS 27.249 54.497 O.ooE+OO 7.50E-Q4 L50E-D3 
Pu-240 L6175E-OS 27.249 54.497 O.ooE+OO 4.41E-04 8.81E-Q4 
Pu-241 7.1379E-04 27.249 54.497 O.ooE+OO L94E-Q2 3.89E-02 
Pu-242 4.0831E-08 27.249 54.497 O.ooE+OO 1.11E-D6 2.23E-D6 
Ra-226 2.9038E-D8 27.249 54.497 O.ooE+OO 7.91E-Q7 L58E-D6 
Ra-228 4.6352E-D6 27.249 54.497 O.OOE+OO 1.26E-Q4 2.53E-Q4 
Ru-l06 1.3321E-15 27.249 54.497 O.ooE+OO 3.63E-14 7.26E-14 
Se-79 3.5407E-DS 27.249 54.497 O.ooE+OO 9.SSE-Q4 1.93E-D3 
5n-126 3.9838E-DS 27.249 54.497 O.ooE+OO 1.09E-03 2.17E-D3 
Sr-90 1.0449E+OO 27.249 54.497 O.ooE+OO 2.SSE+Ol 5.69E+Ol 
Te-99 3.2525E-Q4 27.249 54.497 O.ooE+OO 8.86E-D3 1.77E-Q2 
Th-229 8.2305E-DS 27.249 54.497 O.ooE+OO 2.24E-D3 4.49E-D3 
Th-230 12533E-D6 27.249 54.497 O.OOE+OO 3.41E-DS 6.83E-DS 
Th-232 -9.0328E-D8 27.249 0.000 2.57E-Q2 2.57E-Q2 2.57E-Q2 
T1-208 1.2085E-Q2 27.249 54.497 O.ooE+OO 3.29E-Ql 6.59E-Ql 
U-232 3.2729E-Q2 27.249 54.497 O.ooE+OO 8.92E-Ol 1.78E+OO Thermal Power 
U-233 -3.3244E-D3 27.249 0.000 8.66E+Ol 8.65E+Ol 8.66E+Ol Nominal Heat Bounding 
U-234 8.1769E-Q4 27.249 54.497 O.ooE+OO 2.23E-02 4.46E-Q2 Output Heat Output 
U-235 5.7813E-D8 27.249 54.497 1.77E-DS 1.93E-DS 2.09E-DS /Watts\ /Wattsl 
U-238 1.3273E-Q7 27.249 54.497 O.OOE+OO 3.62E-D6 7.23E-D6 3.07E+OO 3.62E+OO 
U-238 -3.1121E-l0 27.249 0.000 1.13E-DS 1.13E-DS 1.13E-DS Total Total 
Y-90 1.0449E+OO 27.249 54.497 O.ooE+OO 2.SSE+Ol 5.69E+Ol 
Other Radionuelides 3.33E+Ol 6.67E+Ol 

Ill.TemoIateSdedioo~rv, ,-(:~ 
Template selection Sumrnarv 

FromSFD llMd Basis for Parameter Differences: 
Reactor _aIof: UGHTWATER UGHTWATER This Temptate was used lor the following reasons: 

Fuel Cladding: NONE ZlRC This fuel matches on all parameters except dadding. 
BOL HM Constl1uenls: Th02-U02 Th and U 

BOL Enrichment ·/~ 89.89548858 6010100 

BumupSumma~(MWdr Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 27.249 Normna! bumup calculated from ltIe heavy metal mass destroyed. 
Sounding:1 I 54.497 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstlmatedBumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 0.Q1 I 1.001
 
Bounding:1 0.01 ,

Reactor shutdown. core removal. storage. shipping or other date confinnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel assodated with this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
il. FlId ..... TempIate lnf~on Estimated 

Fuel Name: KURR (JAPAN) 1Fuel -'y start date: 2006 Canister usage: 
SNFID#: 601 Estimates as of: 2030 18"xl0'

Fuel Units & Oeser: 240 - 18 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 6.67 
Heavy Metal Mass: BOl=4O.82k9 ; EOl.=33.48k9 "remplate BumuP(MWd): 367.2
ROD S....-- SIte: sRS Template BOl Heavy Metal Mass (MT): 0.00116689

Template Decay Time" 20 years 

J).&timates m x. x. b y. y. Gamma Sources 
Photon Total

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 6.954.910 13.909.821 O.OOE+OO 4.61E-06 9.22E-06 Avg. MeV 
Am-241 2.0060E-Q3 6.954.910 13.909.821 O.OOE+OO l.40E+Ol 2.79E+01 0.0150 1.468E+15 
Am-242m 4.2429E-Q7 6,954.910 13,909.821 O.OOE+OO 2.95E-03 5.90E-03 0.0250 3.053E+14 
Am-243 1.4899E-06 6,954.910 13,909.821 O.OOE+OO 1.04E-02 2.07E-Q2 0.0375 2.663E+14 
C-14 5.7135E-09 6.954.910 13,909.821 O.OOE+OO 3.97E-Q5 7.95E-Q5 0.0575 2.852E+14 
CI-36 1.3124E-32 6.954.910 13,909.821 O.OOE+OO 9.13E-29 1.83E-28 0.0850 1.724E+14 
Cm-243 1.6443E-07 6,954.910 13,909.821 O.OOE+OO 1.14E-03 2.29E-03 0.1250 1.166E+14 
Cm-244 2.9330E-Q5 6,954.910 13,909.821 O.OOE+OO 2.04E-Ol 4.08E-Ol 0.2250 1.487E+14 
Co-6O 5.3186E-Q6 6,954.910 13.909.821 O.OOE+OO 3.70E-02 7.40E-Q2 0.3750 6.474E+13 
Cs-l34 3.1563E-03 6,954.910 13,909.821 O.OOE+OO 2.20E+Ol 4.39E+Ol 0.5750 1.056E+15 
Cs-135 3.4477E-06 6.954.910 13,909.821 O.OOE+OO 2.40E-02 4.80E-02 0.8500 1.785E+13 
Cs-137 2.0313E+OO 6,954.910 13,909.821 O.OOE+OO 1.41E+04 2.83E+04 1.2500 1.020E+13 
Eu-154 2.4513E-Q2 6,954.910 13,909.821 O.OOE+OO 1.70E+02 3.41E+02 1.7500 4.680E+l1 
Eu-155 4.8175E-Q3 6,954.910 13,909.821 O.OOE+OO 3.35E+01 6.70E+01 2.2500 4.106E+07 
Fe-55 1.2397E-04 6,954.910 13,909.821 O.OOE+OO 8.62E-Q1 1.72E+OO 2.7500 2.320E+07 
H-3 4.5697E-Q3 6,954.910 13,909.821 O.OOE+OO 3.18E+01 6.36E+01 3.5000 1.066E+05 
1-129 7.5300E-07 6.954.910 13,909.821 O.OOE+OO 5.24E-03 1.05E-02 5.0000 6.028E+03 
Kr-85 1.0850E-01 6,954.910 13.909.821 O.OOE+OO 7.55E+02 1.51E+03 7.0000 6.656E+02 
Np-237 9.5561E-Q6 6,954.910 13,909.821 O.OOE+OO 6.65E-02 1.33E-Q1 11.0000 7.459E+Ol 
Pa-231 2.0359E-Q9 6,954.910 13,909.821 O.OOE+OO 1.42E-Q5 2.83E-DS 
Pb-21 0 4.9728E-11 6.954.910 13.909.821 O.OOE+OO 3.46E-Q7 6.92E-Q7 
Pm-147 4.8502E-02 6,954.910 13,909.821 O.OOE+OO 3.37E+02 6.75E+02 
Pu-238 1.8254E-02 6.954.910 13,909.821 O.OOE+OO 1.27E+02 2.54E+02 
Pu-239 4.2810E-Q4 6.954.910 13,909.821 O.OOE+OO 2.98E+OO 5.95E+OO 
Pu-240 2.4368E-Q4 6,954.910 13,909.821 O.OOE+OO 1.69E+OO 3.39E+OO 
Pu-241 3.3415E-Q2 6,954.910 13,909.821 O.OOE+OO 2.32E+02 4.65E+02 
Pu-242 3.6329E-07 6,954.910 13,909.821 O.OOE+OO 2.53E-Q3 5.05E-Q3 
Ra-226 2.2854E-10 6.954.910 13,909.821 O.OOE+OO 1.59E-Q6 3.18E-Q6 
Ra-228 12426E-14 6,954.910 13,909.821 O.OOE+OO 8.64E-11 1.73E-10 
Ru-106 6.3589E-Q6 6.954.910 13,909.821 O.OOE+OO 4.42E-02 8.85E-02 
Se-79 1.2933E-DS 6,954.910 13.909.821 O.OOE+OO 8."99E-Q2 1.80E-Q1 
Sn-126 1.1574E-DS 6,954.910 13,909.821 O.OOE+OO 8.05E-Q2 1.61E-Ql 
Sr-90 1.9248E+OO 6.954.910 13.909.821 O.OOE+OO 1.34E+04 2.68E+04 
Tc-99 4.2239E-Q4 6.954.910 13.909.821 O.OOE+OO 2.94E+OO 5.88E+OO 
Th-229 5.0953E-12 6.954.910 13.909.821 O.OOE+OO 3.54E-08 7.09E-08 
Th-230 4.1885E-08 6,954.910 13,909.821 O.OOE+OO 2.91E-Q4 5.83E-04 
Th-232 1.9270E-14 6,954.910 13.909.821 O.OOE+OO 1.34E-10 2.68E-10 
TI-208 4.6024E-DB 6,954.910 13.909.821 O.OOE+OO 3.20E-Q4 6.40E-Q4 
U-232 1.2582E-Q7 6,954.910 13,909.821 O.OOE+OO 8.75E-Q4 1.75E-Q3 Thermal Power 
U-233 2.5825E-Q9 6,954.910 13,909.821 O.OOE+OO l.80E-05 3.59E-DS Nominal Heat Bounding 
U-234 1.8450E-Q4 6,954.910 13,909.821 O.OOE+OO 1.28E+OO 2.57E+OO Output Heat Output 
U-235 -2.7235E-Q6 6,954.910 0.000 822E-02 6.33E-Q2 8.22E-Q2 /Watts\ /Watts\ 
U-236 1.5493E-DS 6,954.910 13.909.821 O.OOE+OO 1.08E-Q1 2.16E-Q1 1.66E+02 3.32E+02 
U-238 -42851E-09 6,954.910 0.000 9.36E-Q4 9.07E-Q4 9.36E-Q4 TOIaI Total 
V-90 l.9254E+OO 6.954.910 13,909.821 O.OOE+OO 1.34E+04 2.68E+04 
Other Radionuelides
 l.35E+04 2.69E+04 
'JD. TenmIate ~ !iUmn1lli.'V,Il\ll.'ll!l .....ChedI:s
 
Template Selection Summary 

R__ FromSFD Usact Basis for Parameter Differences: 
LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOl enrichment %: 93.1749132 60 to 100 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estim_ 

Nominal: 6,954.910 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 13.909.821 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumull Multit>lier Given BumuJ) Estimal8d EOl HMlGiven EOl HM 

Nominal: 0.54 I 1.011 
Boundlng:1 1.08 ,

Reactor shutdown, core remoyaj, storage, shlppmg or other date confmlllng that Irradiation ceased for fuel.
 

'7olal bumup for all fuel associated Ytlith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWG'MT).
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Fuel Radionuclide ~nventory Worl(sheet 
I. Fuel and Template Information
 Estimated
 

Fuel Name: lOFT CENTER FUEL MODULE (Al.A2.A3.Fl) 'Fuel decay Btart date: 1975
 Canister usage:
 
SNFIO#: 127 Estimates 8S of: 2030
 18"x10'
 

Fuel Units & Oeser: 4 - 15 X 15 ROD ARRAY Templale: PWR (Ught Water, Zirc, 0 to 5%, U) 4.00 
Heavy Metal Mass: BOl.=814.ookg ; EOl.=813.29kg 'Templote Bumup(MWd): 61.92 
ROD Storage Site: INEEl Templale BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 

n. Estimates m x" x. b y" y. Gamma Sources
 
Photon Total
 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' iBurnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
AC-227 1.0733E-Q9 803.419 1,358.721 O.OOE+OO 8.62E-07 1.46E-06 Avg. MeV
 
Am-241 1.4751E-Q1 803.419 1,358.721 O.OOE+OO 1.19E+02 2.00E+02 0.0150 5.170E+13
 
Am-242m 2.6809E-Q4 803.419 1,358.721 O.OOE+OO 2.15E-Ol 3.64E-01 0.0250 1.036E+13
 
Am-243 6.2464E-Q4 803.419 1,358.721 O.OOE+OO 5.02E-01 8.49E-Q1 0.0375 9.763E+12
 
C-14 4.7820E-Q5 803.419 1,358.721 O.OOE+OO 3.64E-02 6.50E-Q2 0.0575 1.=E+13
 
CI-36 8.0297E-Q7 803.419 1,358.721 O.OOE+OO 6.45E-04 1.09E-Q3 0.0850 5.708E+12
 
Cm-243 1.7426E-Q4 803.419 1,358.721 O.OOE+OO 1.40E-01 2.37E-01 0.1250 3.798E+12
 
Cm-244 2.7616E-Q2 803.419 1,358.721 O.OOE+OO 2.22E+01 3.75E+01 0.2250 4.875E+12
 
Co-6O 3.5810E-04 803.419 1,358.721 O.OOE+OO 2.86E-01 4.84E-Q1 0.3750 2.105E+12
 
Cs-l34 2.6280E-Q7 803.419 1,358.721 O.OOE+OO 2.11E-04 3.57E-Q4 0.5750 4.957E+13
 
Cs-135 1.4433E-05 803.419 1,358.721 O.OOE+OO 1.16E-Q2 1.96E-Q2 0.8500 4.840E+11
 
CS-137 9.8870E-Q1 803.419 1,358.721 O.OOE+OO 7.94E+02 1.34E+03 1.2500 3.080E+l1
 
EU-l54 6.0320E-Q3 803.419 1,358.721 O.OOE+OO 4.85E+OO 8.20E+OQ 1.7500 1.354E+l0
 
EU-155 2.1770E-Q4 803.419 1,358.721 O.OOE+OO 1.75E-Q1 2.96E-01 2.2500 2.228E+06
 
Fe-55 7.9296E-07 803.419 1,358.721 O.OOE+OQ 6.37E-Q4 1.08E-Q3 2.7500 7.844E+06
 
H-3 8.9486E-Q3 803.419 1,358.721 O.OOE+OQ 7.19E+OO 1.22E+01 3.5000 5.611E+05
 
1-129 9.8288E-Q7 803.419 1,358.721 O.OOE+OO 7.90E-Q4 1.34E-Q3 5.0000 2.397E+05
 
Kr-85 1.0707E-Q2 803.419 1,358.721 O.OOE+OO 8.80E+OO 1.45E+01 7.0000 2.762E+04
 
Np-237 1.1927E-05 803.419 1,358.721 O.OOE+OQ 9.58E-Q3 1.62E-Q2 11.0000 3.171E+03
 
Pa-231 1.4703E-Q9 803.419 1,358.721 O.OOE+OQ 1.18E-06 2.00E-oB 
Pl>-21 0 1.8828E-10 803.419 1,358.721 O.OOE+OO 1.35E-07 2.29E-Q7 
Pm-147 6.9606E-oB 803.419 1,358.721 O.OOE+OO 5.59E-03 9.46E-03 
PU-236 6.6263E-Q2 803.419 1,358.721 O.OOE+OO 5.32E+01 9.00E+01 
PU-239 1.1618E-Q2 803.419 1,358.721 O.OOE+OO 9.33E+OQ 1.58E+01 
PU-240 1.5142E-Q2 803.419 1,358.721 O.OOE+OQ 1.22E+01 2.06E+01 
Pu-241 4.3766E-Q1 803.419 1,358.721 O.OOE+OO 3.52E+02 5.95E+02 
PU-242 6.4260E-05 803.419 1,358.721 O.OOE+OO 5.16E-Q2 8.73E-Q2 
Ra-226 3.8501E-10 803.419 1,358.721 O.OOE+OO 3.09E-07 5.23E-Q7 
Ra-228 5.2955E-12 803.419 1,358.721 O.OOE+OO 4.25E-Q9 7.20E-Q9 
Ru-106 2.0413E-14 803.419 1,358.721 O.OOE+OO 1.64E-11 2.77E-11 
8e-79 1.2376E-05 803.419 1,358.721 O.OOE+OO 9.94E-03 1.68E-Q2 
8n-126 2.5210E-05 803.419 1,358.721 O.ooE+OO 2.03E-02 3.43E-Q2 
8r-90 6.4163E-Q1 803.419 1,358.721 O.OOE+OO 5.16E+02 8.72E+02 
TC-99 3.9357E-Q4 803.419 1,358.721 O.OOE+OO 3.16E-Q1 5.35E-Q1 
Th-229 1.5644E-10 803.419 1,358.721 O.OOE+OO 1.26E-Q7 2.13E-Q7 
Th-230 2.7972E-oB 803.419 1,358.721 O.OOE+OO 2.25E-OS 3.80E-05 
Th-232 5.3036E-12 803.419 1,358.721 O.OOE+OO 4.26E-Q9 7.21E-Q9 
Tl-208 1.5136E-Q7 803.419 1,358.721 O.OOE+OO 1.22E-Q4 2.08E-Q4 
U-232 4.1005E-Q7 803.419 1,358.721 O.OOE+OO 3.29E-Q4 5.57E-Q4 Thennal Power 
U-233 2.5856E-oB 803.419 1,358.721 O.OOE+OO 2.08E-05 3.51E-05 Nominal Heat Bounding 
U-234 5.2685E-05 803.419 1,358.721 O.OOE+OO 4.23E-02 7.16E-Q2 Output Heat Output
 
U-235 -1.4487E-oB 803.419 0.000 7.12E-Q2 7.00E-Q2 7.12E-Q2 (Watts) lWatts\
 
U-236 7.5888E-oB 803.419 1,358.721 O.OOE+OO 6.10E-03 1.03E-Q2 1.45E+Ol 2.46E+Ol
 
U-238 -2.6129E-Q7 803.419 0.000 2.63E-Q1 2.62E-Q1 2.63E-Q1 Total Total 
Y-90 6.4180E-Q1 803.419 1,358.721 O.OOE+OO 5.16E+02 8.72E+02 
Other Radionuclides 7.68E+02 1.29E+03 
m. Template Selection Summa .1lmJ()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Moderator: UGHTWATER UGHTWATER 

Fuel Cladding:
 ZIRC-4 ZIRC 
BOl HM Constituents:
 U02 U 

BOL Enrichment %:
 4.046614577 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estlmal8d 

NomlnaJ:II-- ,..:80~3.'::4=19+_1----c_6=7=9.:.=:.361 Nominal bumup taken directly from SFO (converted to MWd). 
Bounding:1 1.108.6691 1.358.721 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstImated Bumupl 
BumuD MUItiDlier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.03 0.85 1 1.001 
Bounding: 0.05 1.23 ,

Reactor shutdown. core ramoval. storage, shipping or other date confirmmg that Irradiation ceased for fuel.
 

~otaI bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. F1ld IlJld T~ b1fOl'lDlllion Estimated 

Fuel Name: LOFT CENTER FUEL MODULE (FP-1) 1Fuel decay start date:
 1975 Canister usage: 
SNF 10 #: 1061 Estimates as of:
 2030 18"xl0' 

Fuel Unlls & Doser: 1 - 15 X 15 ROD ARRAY Template:
 PWR (Ught Water, Zirc, 0 to 5%, U) 0.50 
_vy Metal Mas.: BOl=203.50kg ; EOl=203.32kg 'Template Bumup(MWd):
 61.92 
ROO Storage SIte: INEEL Template SOL _vy Metal Ma•• (MT):
 0.00176911 

Template Decay Time'
 50 ya.rs 
n.~tes m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 200.855 339.680 O.ooE+OO 2.16E-07 3.85E-07 Avg.MeV 
Am-241 1.4751 E-ol 200.855 339.680 O.ooE+OO 2.96E+Ol 5.01E+Ol 0.0150 1.293E+13 
Am-242m 2.6809E.o4 200.855 339.680 O.ooE+OO 5.38E-02 9.11E-02 0.0250 2.590E+12 
Am-243 6.2484E-04 200.855 339.680 O.ooE+OO 1.26E-ol 2.12E-Ol 0.0375 2.441E+12 
C-14 4.7820E-05 200.855 339.680 O.ooE+OO 9.60E-03 1.62E-02 0.0575 3.054E+12 
CI-38 8.0297E-07 200.855 339.680 O.OOE+OO 1.61E-04 2.73E.o4 0.0850 1.427E+12 
Cm-243 1.7426E-04 200.855 339.680 O.ooE+OO 3.50E-02 5.92E-02 0.1250 9.495E+ll 
Cm-244 2.7616E-02 200.855 339.680 O.OOE+OO 5.55E+OO 9.38E+OO 0.2250 1.219E+12 
Co-60 3.5610E-04 200.855 339.680 O.ooE+OO 7.15E-02 1.21E-Ol 0.3750 5.261E+11 
Cs-l34 2.6260E-07 200.855 339.680 O.ooE+OO 5.27E-05 8.92E-05 0.5750 1.239E+13 
Cs-l35 1.4433E-05 200.855 339.680 O.ooE+OO 2.90E-03 4.90E-03 0.8500 1.210E+11 
Cs-137 9.8870E-Ol 200.855 339.680 O.OOE+OO 1.99E+02 3.38E+02 1.2500 7.699E+l0 
Eu-154 6.0320E-03 200.855 339.680 O.ooE+OO 1.21E+OO 2.05E+OO 1.7500 3.386E+09 
Eu-155 2.1770E-04 200.855 339.680 O.ooE+OO 4.37E-02 7.39E-02 2.2500 5.571E+05 
Fe-55 7.9296E-07 200.855 339.680 O.ooE+OO 1.59E-04 2.69E.o4 2.7500 1.961E+06 
H-3 8.9488E-03 200.855 339.680 O.ooE+OO 1.80E+OO 3.04E+OO 3.5000 1.403E+05 
1-129 9.8268E-07 200.855 339.680 O.OOE+OO 1.97E-04 3.34E-04 5.ססOO S.994E+04 
Kr-85 1.0707E-02 200.855 339.680 O.ooE+OO 2.15E+OO 3.64E+OO 7.ססOO 6.905E+03 
Np-237 1.1927E-05 200.855 339.680 O.ooE+OO 2.4OE-03 4.05E-03 11.ססOO 7.928E+02 
Pa-231 1.4703E-09 200.855 339.680 O.ooE+OO 2.95E-07 4.99E-07 
Pb-210 1.6828E-l0 200.855 339.680 O.ooE+OO 3.38E-08 5.72E-08 
Pm-147 6.9606E-06 200.855 339.680 O.ooE+OO 1.4OE-03 2.36E-03 
Pu-238 6.6263E-02 200.855 339.680 O.ooE+OO 1.33E+Ol 225E+Ol 
Pu-239 1.1618E-02 200.855 339.680 O.OOE+OO 2.33E+OO 3.95E+OO 
Pu-24O 1.5142E-02 200.855 339.680 O.ooE+OO 3.04E+OO 5.14E+OO 
PU-241 4.3766E-01 200.855 339.680 O.ooE+OO 8.79E+01 1.49E+02 
Pu-242 6.4260E-05 200.855 339.680 O.ooE+OO 1.29E-02 2.18E-02 
Ra-226 3.8501E-10 200.855 339.680 O.ooE+OO 7.73E-08 1.31E-07 
Ra-228 5.2955E-12 200.855 339.680 O.ooE+OO 1.06E-09 1.80E-09 
RU-l06 2.0413E-14 200.855 339.680 O.ooE+OO 4.10E-12 6.93E-12 
5e-79 1.2376E-05 200.855 339.680 O.ooE+OO 2.49E-03 4.20E-03 
5n-126 2.5210E-05 200.855 339.680 O.OOE+OO 5.06E-03 8.56E-03 
5r-90 6.4163E-01 200.855 339.680 O.OOE+OO 1.29E+02 2.18E+02 
Te-99 3.9357E.o4 200.855 339.680 O.ooE+OO 7.91E-02 1.34E-ol 
Th-229 1.5644E-10 200.855 339.680 O.ooE+OO 3.14E-Q8 5.31E-Q8 
Th-230 2.7972E-Q8 200.855 339.680 O.ooE+OO 5.62E-06 9.50E-06 
Th-232 5.3036E-12 200.855 339.680 O.ooE+OO 1.07E-09 1.60E-09 
T1-208 1.5136E-07 200.855 339.680 O.OOE+OO 3.04E-05 5.14E-05 
U-232 4.1oo5E-07 200.855 339.680 O.OOE+OO 8.24E-05 1.39E.o4 Thermal Power 
U-233 2.5856E-Q8 200.855 339.680 O.ooE+OO 5.19E-06 8.78E-06 Nominal Heat Bounding 
U-234 5_2685E-05 200.855 339.680 O.ooE+OO 1.06E-02 1.79E-02 Output Heat Output
U-235 -1.4487E-06 200.855 0.000 1.78E-02 1.75E-02 1.78E-02 /Waftsl lWattsi 
U-236 7.5688E-06 200.855 339.680 O.OOE+OO 1.52E-03 2.58E-03 3.63E+OO 8.15E+OO 
U-238 -2.6129E-07 200.855 0.000 6.56E-02 6.56E.o2 6.56E-02 Total Total 
Y-90 6.4180E-01 200.855 339.680 O.OOE+OO 1.29E+02 2.18E+02 
Other Radionuelides 1.91E+02 324E+02 
Ill.TemPlate~~J'Y,B_. and(;heekil 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRG-4 ZIRC 
BOl HM Constltuenls: U02 U 

SOL Enrtchment Of.: 4.046614Sn 0105 

BumupSumma~(MWd)' Basis for bumuD used in estimate: 
From SFD Estimated 

Nominal: 200.855 169.84(1 Nominal bumup taken directly from 8FD (converted to MWd). 
Bounding:1 2n.1671 339.680 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EDl HMlGlven EOl HM 

Nominal: 0.03 0.85 I 1.001 
Bounding:1 0.05 1.23,

Reactor shutdown, core removal, storage, sIlippmg or other date confllmlng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated YMh this workshe9t must be cfividOO by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template InfOl'JJ18tion Estimated 

Fuel Name: LOFT CENTER FUEL MODULE FP-2 REMAINS 1Fuel deeay start date: 1975 Canister usage: 
SNFID#: 923 Estimates as of: 2030 1B"x10' 

Fuel Unite & Oeser: 10- CANISTER OF SCRAP Template: PWR (Light Water, Zirc. 0 to 5%, U) 1.00
 
Heavy Metal Mass: BOl=99.95k9 ; EOl.=99.90k9 '"rempla1e Bumup(MWd): 61.92
 
ROD Storage Site: INEEL Templall> BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 50 years 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 1.0733E-Q9 49.450 98.899 O.OOE+OO 5.31E-OB 1.06E-07 Avg.MeV 
Am-241 1.4751E-Q1 49.450 98.899 O.OOE+OO 7.29E+OO 1.46E-Kl1 0.0150 3.764E+12 
Am-242m 2.6809E-04 49.450 98.899 O.OOE+OO 1.33E-Q2 2.65E-Q2 0.0250 7.542E+l1 
Am-243 6.2464E-04 49.450 98.899 O.OOE+OO 3.09E-Q2 6.18E-Q2 0.0375 7.107E+ll 
C-14 4.7820E-Q5 49.450 99.899 O.OOE+OO 2.36E-D3 4.73E-03 0.0575 S.892E+ll 
CI-36 8.0297E-07 49.450 98.899 O.OOE-KlO 3.97E-05 7.94E-Q5 0.0850 4.156E+11 
Cm-243 1.7426E-04 49.450 98.899 O.OOE+OO 8.62E-D3 1.72E-Q2 0.1250 2.765E+ll 
Cm-244 2.7616E-02 49.450 98.899 O.OOE+OO 1_37E+OO 2.73E+OO 0.2250 3.552E+ll 
Co-OO 3.5610E-04 49.450 98.899 O.OOE+OO 1.76E-Q2 3.52E-Q2 0.3750 1.532E+11 
Cs-l34 2.6260E-07 49.450 98.899 O.OOE+OO 1.30E-Q5 2.60E-05 0.5750 3.608E+12 
Cs-l35 1.4433E-Q5 49.450 98.899 O.OOE+OO 7.14E-Q4 1.43E-Q3 0.8500 3.523E+l0 
Cs-137 9.8870E-Ql 49.450 98.899 O.OOE+OO 4.89E-Kl1 9.78E-Kl1 1.2500 2.242E+l0 
Eu-l54 6.0320E-Q3 49.450 98.899 O.OOE+OO 2.98E-01 5.97E-Q1 1.7500 9.S57E+08 
Eu-155 2.1770E-Q4 49.450 98.899 O.OOE+OO 1.OBE-02 2.15E-Q2 2.2500 1.623E+OS 
Fe-55 7.9296E-Q7 49.450 98.899 O.OOE+OO 3.92E-Q5 7.84E-Q5 2.7500 5.711E+OS 
H-3 8.9486E-Q3 49.450 98.899 O.OOE+OO 4.43E-Q1 8.SSE-Q1 3.5000 4.090E+04 
1-129 9.8288E-07 49.450 98.899 O.OOE+OO 4.86E-Q5 9.72E-Q5 5.0000 1.748E+04 
Kr-SS 1.0707E-02 49.450 98.899 O.OOE+OO 5.29E-Q1 1.06E+OO 7.0000 2.013E+03 
Np-237 1.1927E-05 49.450 98.899 O.OOE+OO 5.90E-Q4 1.18E-Q3 11.0000 2.312E+02 
Pa-231 1.4703E-Q9 49.450 98.899 O.OOE+OO 7.27E-Q8 1.45E-Q7 
Ph-21O 1.8828E-10 49.450 98.899 O.OOE+OO 8.32E-09 1.88E-OB 
Pm-147 6.9606E-Q6 49.450 98.899 O.OOE+OO 3.44E-Q4 6.88E-Q4 
Pu-238 6.6263E-Q2 49.450 98.899 O.OOE+OO 3.28E+OO 6.55E+OO 
Pu-239 1.1618E-Q2 49.450 98.899 O.OOE+OO 5.75E-01 1.15E+OO 
Pu-240 1.5142E-Q2 49.450 98.899 O.OOE+OO 7.49E-01 1.50E+OO 
Pu-241 4.3766E-Ql 49.450 98.899 O.OOE+OO 2.16E-Kl1 4.33E-Kll 
Pu-242 6.4260E-Q5 49.450 98.899 O.OOE+OO 3.18E-Q3 6.38E-Q3 
Ra-226 3.SS01E-10 49.450 98.899 O.OOE+OO 1.90E-Q8 3.81E-Q8 
Ra-228 5.2955E-12 49.450 98.899 O.OOE+OO 2.62E-l0 5.24E-l0 
Ru-106 2.0413E-14 49.450 98.899 O.OOE+OO 1.01E-12 2.02E-12 
8e-79 1.2376E-Q5 49.450 98.899 O.OOE+OO 6"_12E-Q4 l.22E-D3 
8n-126 2.5210E-Q5 49.450 98.899 O.OOE+OO 1.25E-Q3 2.49E-Q3 
8r-90 6.4163E-Q1 49.450 98.899 O.OOE+OO 3.17E-Kl1 6.35E-Kl1 
Te-99 3.9357E-Q4 49.450 98.899 O.OOE+OO 1.95E-02 3.89E-Q2 
Th-229 1.5644E-10 49.450 98.899 O.OOE+OO 7.74E-09 1.55E-Q8 
Th-230 2.7972E-Q8 49.450 98.899 O.OOE+OO l.38E-Q6 2.77E-Q6 
Th-232 5.3036E-12 49.450 98.899 O.OOE+OO 2.62E-10 5.25E-l0 
TI-2OB 1.5138E-07 49.450 98.899 O.OOE+OO 7.48E-Q6 1.5OE-Q5 
U-232 4.1005E-Q7 49.450 98.899 O.OOE+OO 2.03E-Q5 4.06E-Q5 Thermal Power 
U-233 2.5856E-Q8 49.450 98.899 O.OOE+OO 1.28E-06 2.56E-Q6 Nominal Heal Bounding 
U-234 52685E-Q5 49.450 98.899 O.OOE+OO 2.60E-Q3 521E-Q3 Output Heat~~utU-235 -1.4487E-Q6 49.450 0.000 2.10E-Q2 2.10E-Q2 2.10E-Q2 /Wattsl 
U-238 7.5688E-Q6 49.450 98.899 O.OOE+OO 3.75E-Q4 7.51E-Q4 8.96E-G1 1.79E+OO 
U-238 -2.6129E-Q7 49.450 0.000 3.D3E-02 3.03E-Q2 3.03E-Q2 Total Total 
Y-90 6.4180E-Q1 49.450 98.899 O.OOE+OO 3.17E-Kl1 6.35E-Kl1 
Other Radionuclides 4.71E-Kl1 9.42E-Kl1 
m. TemulateSeledion Su"ry,·8unun>~,and~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER rrnis Templat6 was used for tho following reasons: 

Fuel Cladding: ZIRC-4 ZIRC Th~ fuel matches PWR Template on atl but OlIe parameter (enrichment) maI<ing PWRa_ 
BDL HM Constituents: U02 U mata.. 

BOl Enrichment %: 9.739772489 Ot05 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlna;,:1 47.4m 49.450 Nominal bumup calClJlated from the heavy metal mass destroyed. 
Bounding: 98.899 Bounding buml4l assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MuItlDlIer Given Bumup Estlm~EOL~GivenEOLHM 

Nominal: 0.01 1.04 I 1.001 
Boundlng:1 0.03 ,

Reactor shutdown, core removal, storage, shlp~ng or other date conflnmng that irradiation ceased for fuel. 

'7otaJ bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bunup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TetllJlIate lnfOl'Ul8tioo Estimated 

Fuol Name: LOFT CORNER FUEL MODULE 1Fuel decay start date: 1975 Canister usage: 
SNFID#: 128 Estimates as of: 2030 1S"x10' 

Fuel Units & Oeser: 4 - 11 X 11 ROO ARRAY Template: PWR (Ught Water. Zirc, 0 to 5%, U) 2.00 
Heavy Metal Mass: BOl=279.86k9 ; EOl=279.05k9 'Template Bumup(MWd): 61.92 
ROD Storage SIte: INEEL Template BOl Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 50 years
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 780.261 1,580.522 O.ooE+OO S.37E-07 1.67E-D6 Avg. MeV 
Am-241 1.4751E-Ol 780.261 1,560.522 O.ooE+OO 1.15E+02 2.30E+02 0.0150 5.938E+13 
Am-242m 2.6809E-04 780261 1,580.522 O.ooE+OO 2.09E-Ol 4.18E-Ol 0.0250 1.190E+13 
Am-243 6.2484E-04 780.261 1,580.522 O.ooE+OO 4.88E-01 9.75E-Ql 0.0375 1.121E+13 
C-14 4.7820E-05 780.261 1,580.522 O.ooE+OO 3.73E-Q2 7.46E-02 0.0575 1.403E+13 
CI-36 8.0297E-07 780.261 1,560.522 O.ooE+OO 6.27E-04 1.25E-03 0.0850 6.556E+12 
Cm-243 1.7426E-04 780.261 1,580.522 O.ooE+OO l.36E-Ol 2.72E-Ql 0.1250 4.362E+12 
Cm-244 2.7616E-02 780.261 1,560.522 O.ooE+OO 2.15E+Ol 4.31E+Ol 0.2250 5.598E+12 
Co-6O 3.5610E-04 780.261 1,560.522 O.ooE+OO 2.78E-Ol 5.56E-Ol 0.3750 2.417E+12 
CS-l34 2.6260E-07 780.261 1,560.522 O.OOE+OO 2.05E-04 4.10E-Q4 0.5750 5.693E+13 
Cs-l35 1.4433E-Q5 780.261 1,560.522 O.ooE+OO 1.13E-Q2 2.25E-02 0.8500 5.558E+11 
CS-137 9.8870E-Ql 780.261 1,560.522 O.ooE+OO 7.71E+02 1.54E+03 1.2500 3.537E+ll 
EU-l54 6.0320E-03 780.261 1,560.522 O.ooE+OO 4.71E+OO 9.41E+OO 1.7500 1.555E+l0 
Eu-155 2.1770E-Q4 780.261 1,560.522 O.OOE+OO 1.70E-Ol 3.40E-Ql 2.2500 2.557E+06 
Fe-55 7.9296E-Q7 780.261 1,560.522 O.ooE+OO 6.19E-Q4 1.24E-03 2.7500 9.008E+06 
H-3 8.9486E-Q3 780.261 1,560.522 O.ooE+OO 6.98E+OO 1.40E+Ol 3.5000 6.433E+05 
1-129 9.8288E-07 780.261 1,560.522 O.ooE+OO 7.67E-Q4 1.53E-Q3 5.0000 2.749E+05 
Kr-85 1.0707E-Q2 780.261 1,560.522 O.ooE+OO 8.35E+OO 1.67E+Ol 7.0000 3.167E+04 
Np-237 1.1927E-Q5 780.261 1,560.522 O.OOE+OO 9.31E-Q3 1.86E-02 11.0000 3.636E+03 
Pa-231 1.4703E-09 780.261 1,560.522 O.ooE+OO 1.15E-DB 229E-D6 
Pb-21 0 1.6828E-l0 780.261 1,560.522 O.ooE+OO 1.31E-07 2.63E-07 
Pm-147 6.9606E-D6 780.261 1,560.522 O.ooE+OO 5.43E-Q3 1.09E-02 
Pu-238 6.6263E-02 780.261 1,560.522 O.ooE+OO 5.17E+Ol 1.03E+02 
Pu-239 1.1618E-02 780.261 1,560.522 O.ooE+OO 9.07E+OO 1.81E+Ol 
Pu-240 1.5142E-Q2 780.261 1,560.522 O.ooE+OO 1.18E+Ol 2.36E+Ol 
Pu-241 4.3766E-Ol 780.261 1,560.522 O.ooE+OO 3.41E+02 6.83E+02 
Pu-242 6.4260E-05 780.261 1,560.522 O.ooE+OO 5.01E-02 I.OOE-Ql 
Ra-226 3.8501E-10 780.261 1,560.522 O.OOE+OO 3.ooE-Q7 6.01E-Q7 
Ra-228 52955E-12 780.261 1,560.522 O.ooE+OO 4.13E-Q9 8.26E-09 
Ru-1DB 2.0413E-14 780.261 1,560.522 O.ooE+OO 1.59E-ll 3.19E-11 
Se-79 1.2376E-05 780.261 1,560.522 O.ooE+OO 9.66E-Q3 1.93E-Q2 
Sn-126 2.5210E-D5 780.261 1,560,522 O.OOE+OO 1.97E-Q2 3.93E-Q2 
Sr-90 6.4163E-Ql 780.261 1.560.522 O.OOE+OO 5.01E+02 l.ooE+03 
Te-gg 3.9357E-Q4 780.261 1,560.522 O.ooE+OO 3.07E-Ol 6.14E-Ql 
Th-229 1.5644E-10 780.261 1.560.522 O.ooE+OO 1.22E-Q7 2.44E-Q7 
Th-230 2.7972E-08 780.261 1,560.522 O.ooE+OO 2.18E-05 4.37E-05 
Th-232 5.3036E-12 780.261 1,560.522 O.ooE+OO 4.14E-Q9 8.28E-Q9 
11-208 1.5136E-07 780.261 1,560.522 O.OOE+OO 1.18E-04 2.36E-04 
U-232 4.100sE-Q7 780.261 1,560.522 O.ooE+OO 3.20E-Q4 6.40E-04 Thermal Power 
U-233 2.5856E-DB 780.261 1,560.522 O.ooE+OO 2.02E-05 4.03E-D5 Nominal Heat Bounding 
U-234 5.2685E-05 780.261 1,560.522 O.ooE+OO 4.11E-02 8.22E-Q2 Output Heat Output 
U-235 -1.4487E-D6 780.261 0.000 2.42E-Q2 2.31E-Q2 2.42E-Q2 /Wattsl /Wattsi 
U-238 7.5888E-D6 780.261 1,560.522 O.ooE+OO 5.92E-Q3 1.18E-02 1.41E+01 2.82E.01 
U-238 -2.6129E-07 780.261 0.000 9.03E-02 9.01E-02 9.03E-Q2 Total Total 
Y-90 6.418OE-Q1 780.261 1,560.522 O.ooE+OO 5.01E+02 1.OOE+03 
Other Radionuelides 7.44E+02 1.49E+03 

,m. T"'te~ Summarv,Ilur$l 1\JId Checl!ll 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: _-.or. LIGHT WATER UGHTWATER
 

Fuel Cladding: ZIRe-4
 ZIRC
 
BOL HM eonstltuents:
 002 U
 

SOL Enrichment 0/.:
 4.000514536 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 780.261 n1.413 Nominal bumup taken direClly from SFD (converted 10 MWd). 
Boundlng:1 I 1.560.522 Bounding bumup assumed to b& twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.08 0.99 I 1.001 
Boundlng:1 0.16 , 

Reactor shutdolM'l, core removal. storage, shiPPing or other date conflnnlng that Irradiation ceased for fuel. 

~otal bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template lJlfonnation Estimated 

Fuel Nam<: LOFT FUEL RODS 'Fue: decay start date: 1975 Canister usage: 
SNFID#: 924 Estimates as of: 2030 18".10' 

Fuel Units & Oeser: 2 - ROD Template: PWR (Ught Water. Zire, 0 to 5%, U) 0.67
 
Heavy Metal Mas.: BOL= ; EOl=1.90k9 "Template Bumup(MWd): 61.92
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 50 years 
n. Estimates m b y" y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 11.826 23.652 O.ooE_tOO 1.27E-08 2.54E_D8 Avg. MeV 
:,Ac:mO_"2;c4iol---------;"1.";47"'5"'1"'Ec;-oS1"------10-:1;c.8;;;2"'6:------C2"'3'"'.6"'5';;2- O.ooE+OO 1.74E_tOO 3.49E_tOO 0.0150 9.000E+l1 
-';Ai':mc.._"247.2'"'mc:--------:::2'-;.680""'9'"E""-D4~------71 ::'1."'8"26~------:2"'3"'.6"'5"'2:-- -O'OOE~+O"0~---3=".17E-03 6.34E-D3 0.0250 1.804E+ll 
Am-243 6.2484E-D4 11.826 23.652 O.oOE+OO 7.39E_D3 1.48E_D2 0.0375 1.7ooE+ll 
C-14 4.7820E-DS 11.826 23.652 O.OOE+OO 5.66E-D4 1.13E_D3 0.0575 2.126E+l1 
-;C""I--;;36~---------=8~.0"'2:c97=.E""-"'0=-7------711::'."'82=-6~------:2"'3"'.652- --D.OOE_tOO 9.50E-06 1.9OE-DS 0.0850 9.937E+10 
Cm-243 1.7426E-04 11.826 23.652- O.ooE_tOO 2.06E-03 4.12E-D3 0.1250 6.611E+10 
-;C"'mc.._"244°::;-------·-"'2~.7:;;6716"'E""_DO;;-;;2------71::'1."'8=-26~------:2"'3"'.6"'5"'2:- O.OOE+OO 3.27E_Dl 6.53E_Dl 0.2250 8.484E+10 
-;C;:<HlO~C;-----_---"'3_;.5;;;;6"'10"'E""-D4O;;_;;-_--__711::'."'82=_6~---___:2:;;;3.652 O.OOE+OO 4.21E-03 8.42E_D3 0.3750 3.664E+10 
Cs-l34 2.6260E_D7 11.826 23.652 0.oo:o:E~-tOO= 3"'."'1"'1E"'-D6~-----'6='.271~E,,-D6,?o__-U--.::0.:::57='50'7-----8:::.6:::28~Ec..+1C71 
Cs-135 1.4433E-05 11.826 23.652 O.ooE_tOO 1.71E-D4 3.41E-04 0.8500 8.424E+09 
Cs-137 9.8870E_Dl 11.826 23.652 O.ooE_tOO 1.17E+Ol 2.34E+Ol 1.2500 5.361E+09 
Eu-l54 6.0320E-D3 11.826 23.652 O.OOE_tOO 7.13E_D2 1.43E-Ol 1.7500 2.357E+08 
..Eo=U-;-1~5"-5-----._--"2;';.1i;;77""'OE""-D4o;;_;;----'-;1_;1_;.8:;;2oc6----.c;:2:;;c3.652 O.OOE_tOO 2.57E-03 5.15E-03 2.2500 3.875E+04 
Fe-55 7.9296E_D7 11.826 23.652 O.OOE_tOO 9.3BE-06 1.88E-DS 2.7500 1.365E+05 
7H"'_3'=---------8"'.=-9486=:O:E'-C-Q~3c------l'-'1c::.8?2~6"-------'2~3·:652 O.ooE_tOO 1.06E-Ol 2.12E_Dl 3.5000 9.746E+03 
1-129 9.8288E_D7 11.826 23.652 O.OOE_tOO 1.16E_D5 2.32E_D5 5.0000 4.164E+03 
-i'Ki':r-85~-=;---------__71-~07;;;0"'7~E:_;-D"'2'-------_,1;.;1c::.8;;;2;;;6"------c2:;;3'".6~52 O.OOE_tOO 1.27E-Ol 2.53E-Ol 7.0000 4.797E+02 
-;N"'pc;-2"'3::-7 __71:..;.1"'92=-7"'Eo-_D"'5~----~11'_'.=_82=_6~_--___:2"'3.652 O.OOE_tOO 1.41 E-04 2.82E-D4 11.0000 5.509E+Ol 
Pa-231 1.4703E-Q9 11.826 23.652 O.OOE_tOO 1.74E-08 3.48E-oB 
Pb-210 1.6828E-l0 11.826 23.652 O.OOE_tOO 1.99E_D9 3.98E_D9 
-;;pc:m:':-1;-';4"'7c-------·c--6;;'.-;c9606~"'E'-;_D6~-------,1;-;1C':.8"'2;;:6----'-C2~3.6'52 O.OOE_tOO 8.23E-Q5 1.65E-04 
Pu-238 6.6263E-Q2 11.826 23.652 O.OOE_tOO 7.84E_Dl 1.57E_tOO 
-;Pc=-U-.c;:2~39=-----.---1::'.""16;,l;:;:8:o:E'_C-D;:;:2c------l'-'1c::.8?2~6c-----'_C2",3~.652 O.OOE_tOO 1.37E-Ol 2.75E_Dl 
Pu-240 1.5142E-Q2 11.826 23.652 O.OOE_tOO 1.79E-Ol 3.58E_Dl 

.;;p",U-.c;:2",4;;,1 4;;'.~37;;;66~Ec;-Q;;:1----_,1;-;1C':.8"'2;;:6----'_C2~3.652 O.OOE_tOO 5.18E_tOO 1.04E+Ol 
Pu-242 6.4260E-05 11.826 23.652 O.ooE_tOO 7.60E-D4 1.52E_D3 
Ra-226 3.8501E-l0 11.826 23.652 O.OOE_tOO 4.55E-D9 9.11E-Q9 
Ra-228 5.2955E-12 11.826 23.652 O.OOE_tOO 626E-ll 1.25E-10 
Ru-l06 2.0413E-14 11.826 23.652 O.OOE_tOO 2.41E-13 4.83E-13 
Se-79 1.2376E-Q5 11.826 23.652 O.OOE_tOO 1.46E-D4 2.93E-04 
Sn-126 2.5210E-05 11.826 23.652 O.OOE_tOO 2.98E-D4 5.96E-D4 
Sr-9O 6.4163E-Ol 11.826 23.652 O.OOE_tOO 7.59E+OO 1.52E+Ol 
Tc-gg 3.9357E-D4 11.826 23.652 O.OOE_tOO 4.65E-03 9.31 E-D3 
Th-229 1.5844E-10 11.826 23.652 O.OOE_tOO 1.85E-D9 3.70E_D9 
Th-230 2.7972E-oB 11.826 23.652 O.OOE_tOO 3.31 E_D7 6.62E_D7 
Th-232 5.3036E-12 11.826 23.652 O.OOE_tOO 6.27E-ll 1.25E-l0 
TI-208 1.5136E_D7 11.826 23.652 O.OOE_tOO 1.79E_D6 3.58E_D6 
U-232 4.1005E_D7 11.826 23.652 O.OOE_tOO 4.85E_D6 9.70E_D6 Thermal Power 
~U~-2~33~=::::::::::::::::::::::::::::::::::::::::::~2.~5856~~~E~-oB~=::::::::::::::::::::::::~11~.8~2~6=:::::::::::::::::::::=2~3~.65~,:2----=0~.OO~E-tOO~"----73.~06':CE"'-D-=7:,----76.~1==:2E",-D77=--1lNominal BoundingHeat 
U-234 52665E-Q5 11.826 23.652 O.ooE_tOO 6.23E-D4 1.25E-D3 Output Heat Output 
U-235 -1.4487E_D6 11.826 0.000 1.32E-Q4 1.15E-D4 1.32E-D4 lWattsl lWattsi 
U-236 7_5888E-D6 11.826 23.652 O.OOE_tOO 8.97E-DS 1.79E-D4 2.14E-Ol 4.28E-ol 
U-238 -2.6129E-Q7 11.826 0.000 6.20E-D4 6.17E-D4 6.20E-D4 Total Tolal 
Y-9O 6.4180E-Ql 11.826 23.652 O.OOE_tOO 7.59E_tOO 1.52E+Ol 
Other Radionuclides 1.13E+Ol 2.25E+Ol 
m. Template seiectll", Suntnlary, U-
Template selection Summary 

From SFD Used Basis for Pammeter Differences: 
Reactor Moderator:t--__u=G=HT=W"'A-':T,-'E=R_-t__L1=G:..;HT::;;:;W;;;:A.TE=R=---lIThis Template was used for the foUowing reasons: 

Fuel Cladding: ZIRG-4 ZIRC Th~ fuel matches 0' ali parameters exceplenrichmenl (unJ<nown). 
U

BO;o~==:I------'UO=2'---+----,0c:t "0"'5---JI 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD estimated 

Nominal:1 I 11.826 Nomlnal bumup taken from SFD and converted to MWd using BOl=1.907kg 
Bounding: 23.652 Bounding bumup assum9d to be twice nominal bumup. 

Checks 
estimated Bumupl 

Bumup Mulllplier Given Bumup Estlmated EOL HMiGiven EOL HM 
Nomin3l: 0.18 I 1.001 

Bounding:1 0.35 ,
Reactor shutdown. core removal, stomge. shlppmg or other date conflnnlng that madiatlon ceased for fuel.
 

~Total bumup for all fuel associated with this woli<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdfMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel.amJT~eW_tiOIl _ Estimated 

Fuel Name: LOFT SQUARE FUEL MODULE 1Fuel decay start date: 1975
 Canister usage: 
SNFID#: 129 Estimates as of: 2030
 18"xl0' 

Fuel Units & Oeser: 4 - 15 X 15 ROO ARRAY Template: PWR (Ught Water, Zirc, 0 to 5%. U)
 4.00 
_vy Me1a1 Mass: BOl=815.60kg ; EOl=813.03kg 'Template Bumup(MWd):
 61.92
 
ROD Slorage Site, INEEL Template BOL _vy Metal M••• (MT):
 0.00176911 

Template Decay Time 50 years 

n. E$fimate8 m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 1.0733E-09 2,447_372 4,894.744 O.ooE+OO 2_63E-06 5.25E-06 Avg. MeV 
Am-241 1.4751E-Ol 2,447.372 4,894.744 O.ooE+OO 3.61E-Kl2 7.22E-Kl2 0.0150 1.862E+14 
Am-242m 2.6809E-D4 2,447.372 4,894.744 O.OOE+OO 6.56E-Ql 1.31E+OO 0.0250 3.733E+13 
Am-243 6.2484E-04 2,447.372 4,894.744 O.ooE+OO 1.53E+OO 3.06E+OO 0.0375 3.517E+13 
C-14 4.7820E-OS 2,447.372 4,894.744 O.OOE+OO 1.17E-Ol 2.34E-Ql 0.0575 4.401E+13 
CI-36 8.0297E-07 2,447.372 4,894.744 O.ooE+OO 1.97E-Q3 3.93E-03 0.0850 2.056E+13 
Cm-243 1.7426E-D4 2,447.372 4,894.744 O.ooE+OO 426E-Ol 8.53E-Ql 0.1250 1.368E+13 
Cm-244 2.7616E-Q2 2,447.372 4,894.744 O.ooE+OO 6.76E-Kll 1.35E-Kl2 0.2250 1.756E+13 
CO-50 3.561OE-04 2,447.372 4,894.744 O.OOE+OO 8.72E-Ol 1.74E+OO 0.3750 7.582E+12 
Cs-l34 2.625OE-Q7 2,447.372 4,894.744 O.ooE+OO 6.43E-D4 1.29E-03 0.5750 1.786E+14 
Cs-135 1.4433E-Q5 2,447.372 4,894.744 O.ooE+OO 3.53E-02 7.06E-02 0.8500 1.743E+12 
Cs-137 9.8870E-Ol 2,447.372 4,894.744 O.OOE+OO 2.42E-Kl3 4.84E+03 1.2500 1.109E+12 
Eu-l54 6.0320E-03 2,447.372 4,894.744 O.ooE+OO l.48E-Kll 2.95E-Kll 1.7500 4.879E+l0 
EU-155 2.1770E-D4 2,447.372 4,894.744 O.ooE+OO 5.33E-Ol 1.07E+OO 2.2500 8.020E+06 
Fe-55 7.9296E-07 2,447.372 4,894.744 O.ooE+OO 1.94E-03 3.88E-Q3 2.7500 2.826E+07 
H-3 8.9486E-03 2,447.372 4,894.744 O.ooE+OO 2.19E-Kll 4.38E-Kll 3.5000 2.018E+06 
1-129 9.8288E-Q7 2,447.372 4,894.744 O.ooE+OO 2.41E-Q3 4.81E-03 5.()()()() 8.621E+05 
Kr-85 1.0707E-Q2 2,447.372 4,894.744 O.OOE+OO 2.62E-Kll 5.24E-Kll 7.()()()() 9.932E+04 
Np-237 1.1927E-OS 2,447.372 4,894.744 O.ooE+OO 2.92E-Q2 5.84E-Q2 11.()()()() 1. 140E+04 
Pa-231 1.4703E-Q9 2,447.372 4,894.744 O.ooE+OO 3.5OE-Q6 720E-06 
Pb-210 1.6828E-l0 2,447.372 4,894.744 O.OOE+OO 4.12E-Q7 8.24E-Q7 
Pm-147 6.9606E-06 2,447.372 4,894.744 O.OOE+OO 1.70E-02 3.41E-02 
Pu-238 6.6263E-02 2,447.372 4,894.744 O.ooE+OO 1.62E-Kl2 3.24E-Kl2 
Pu-239 1.1618E-Q2 2,447.372 4,894.744 O.OOE+OO 2.84E-Kll 5.69E-Kll 
Pu-240 1.5142E-Q2 2,447.372 4,894.744 O.ooE+OO 3.71E-Kll 7.41E-Kll 
PU-241 4.3766E-Ql 2,447.372 4,894.744 O.ooE+OO 1.07E-Kl3 2.14E-Kl3 
Pu-242 6.425OE-Q5 2,447.372 4,894.744 O.ooE+OO 1.57E-Ql 3.15E-Ql 
Ra-226 3.8501E-l0 2,447.372 4,894.744 O.ooE+OO 9.42E-Q7 1.88E-06 
Ra-228 5.2955E-12 2,447.372 4,894.744 O.ooE+OO 1.30E-Q8 2.59E-Q8 
RU-l06 2.0413E-14 2,447.372 4,894.744 O.ooE+OO 5.ooE-ll 9.99E-ll 
8e-79 1.2376E-Q5 2,447.372 4,894.744 O.ooE+OO 3.03E-Q2 6.06E-Q2 
8n-126 2,5210E-Q5 2,447.372 4,894.744 O.ooE-+OO 6.17E-02 1.23E-Ql 
8r-90 6.4163E-Ol 2,447.372 4,894.744 O.ooE+OO 1.57E+03 3.14E-Kl3 
Tc-99 3.9357E-D4 2,447.372 4,894.744 O.ooE+OO 9.63E-Ql 1.93E+OO 
Th-229 1.5844E-l0 2,447.372 4,894.744 O.ooE+OO 3.63E-Q7 7.66E-Q7 
Th-230 2.7972E-Q8 2,447.372 4,894.744 O.OOE+OO 6.85E-OS 1.37E-04 
Th-232 5.3036E-12 2,447.372 4,894.744 O.ooE+OO 1.30E-08 2.5OE-Q8 
TI-208 1.5136E-Q7 2,447.372 4,894.744 O.OOE+OO 3.70E-04 7.41E-D4 
U-232 4.1005E-Q7 2,447.372 4,894.744 O.ooE+OO l.ooE-03 2.01E-03 Thermal Power 
U-233 2.5856E-Q8 2,447.372 4,894.744 O.ooE+OO 6.33E-Q5 1.27E-D4 Nominal Heat Bounding 
U-234 5.2665E-OS 2,447.372 4,894.744 O.OOE+OO 1.29E-Ql 2.58E-Ql Output Heat Output 
U-235 -1.4487E-Q6 2,447.372 0.000 7.OSE-Q2 6.70E-Q2 7.OSE-Q2 /Wattsl /Watts\ 
U-236 7.5888E-Q6 2,447.372 4,894.744 O.ooE+OO 1.66E-02 3.71E-Q2 4.43E+01 8.85E+Ol 
U-238 -2.6129E-Q7 2,447.372 0.000 2.63E-Ql 2.63E-Ol 2.63E-Ol Tolal Tolal 
Y-90 6.4180E-Ql 2,447.372 4,894.744 O,ooE+OO 1.57E-Kl3 3.14E+03 
Other Radionuclides 2.33E+03 4.66E+03 

ID. 'temniate ~ SunNrY,IlUr!>1l .mJ~ 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_-.tor, UGHTWATER UGHTWATER 

Fuel Cladding: ZIRG-4 ZIRC 
BOl HM Constltuents: 002 U 

BOL Enrichment OJ.: 4 Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal,l 2,418.2541 2.447.372 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 4,894.744 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupt 
BumuD MultlD11er Given BumuD Estimated EOl HMlGlven EOL HM 

Nominal: 0.09 1.01 I 1.001 
Bounding: 0.17 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

~otal bumup for all fuel associated With this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWci'MT). 

I
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Inf_tion Estimated 

Fuel Name: lOOSE FUEL ROD STORAGE BASKET (lFRSB) 'Fuel decay start date: 1983 Canister usage: 
SNFIO#: 126 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 1 - SCRAP Template: Pathfindar(UghtWater, SST. 60 to 100%, U} 1.00
 
_vyMetaIMass: BOl= ; EOl=311.11k9 2Template Bumup(MWd): 6.01
 
ROD Storage Site: INEEl Template BOl He.avy Metal Mass (MT): 0.00012882 

Template Decay Time" 35 years 
n. Eotimates m x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-08 293,891.204 293,891.204 O.ooE+OO 6.86E-03 6.86E-03 AV9. MeV 
Am-241 ---------"1.:':.1"'1'=c35"'E:--O4""-----':2O:<93''''O:<89~1 ....20'04"'----.;29"'3:",8"'9'-'1.:::.2i>4--0-.00E='+OO""'-----'3~.27E:-+00"-1 ---3'='.:=:27~E:-+o7'-1--jf--=0"'.0"-1:::5OC'-"-------cc2.-c194cc=E-+1,.,.6 
Am-242m 8.5075E-Q9 293,891.204 293,891.2()'f--0.ooE+oo 2.50E-Q3 2.50E-03 0.0250 4.558E+15 
Am-243 9.8519E-10 293,891.204 293,891.204 O.OOE+OO 2.90E-04 2.90E_Q4 0.0375 3.943E+15 
C-14 2.3012E_Q4 293,891.204 293,891.204 O.OOE+OO 6.76E+01 6.76E+01 0.0575 4.25OE+15 
CI-36 1.2261 E-Q6 293,891.204 293,891.204 O,ooE+oO 3,66E:--Q-=1-:-------==3.'=60~E:---=01-:---lI--'0:::..0850==o---~2.'0568·=E.:..+1"-'5 
Cm-243 2.4875E-10 293,891.204 293,891.204 O.ooE+OO 7.31E-05 7.31E-Q5 0.1250 1.667E+15 
Cm-244 2.3178E-Q9 293,891.204 293,891.204 ..::21,0::o:Ec:.+.:::150.ooE+OO-""'---__...:6e:..8::c1~E:--Q477-----o6:::.8"'1:o::E;.:-Q4~-+-,,0."'22=5O"'__---==2
CO-OO 7.0849E-Q2 293,891.204 293,891.204 O.ooE+OO 2.08E+04 2.08E+04 0.3750 9.640E+14 
Cs-134 3.0266E-Q6 293,891.204 293,891.204 O.ooE+OO 8.89E-01 8.89E-01 0.5750 1.588E+16 
Cs-135 3.0316E-OS 293,891.204 293,891.204 O.ooE+OO 8.91E+OO 8.91E+OO 0.8500 1.608E+14 
Cs-137 1.4511 E+OO 293,891.204 293,891.204 O.ooE+OO 4.26E:-+O-=5 -:'4.-:;;26"'E:-+O-=5_--n--_.:..1.=2500=- ...:1::;.5.::;98;::Ec:.+"'15 
Eu-154 6.6955E-04 293,891.204 293,891.204 O.ooE+OO 1.9iE+02 1.97E+02 1.7500 4.148E+12 
Eu-155 6.9850E_Q4 293,891.204 293,891.204 0.ooE::+oo~__-,,2,".Oo:5:;oEc:.+O=:2~__--o2,".0,,5:;oEc:.+O=:2~---jf---:2=:.2:::500=---_8:::..609",-,==-E+:..:09~ 
Fe-55 1.2318E-03 293,891.204 293,891204 O.ooE+oo 3.62E+02 3.62E+02 2.7500 2.488E+08 
H-3 2.5141E-03 293,891.204 293,891.204 O.ooE+OO 7.39E+02 7.39E+02 3.5000 1.755E+04 
1-129 7.3195E-07 293,891.204 293,891.204 O.ooE+OO 2.15E-Ol 2.15E-Ql 5.0000 7.216E+03 
Kr-85 4.1281 E-Q2 293,891.204 293,891.204 O.ooE+OO 1.21 E+04 1.21 E+04 70000 7.968E+02 
Np-237 1.1489E-Q6 293,891.204 293,891.204 O.OOE+OO 3.36E-01 3.38E-Q1 1~.0000~-~"---'C8:'.94=1=E+oc..::::-1 
Pa-231 4.5241E-Q8 293,891.204 293,891.204 O.ooE+OO 1.33E-02 1.33E-Q2 
Pb-21 0 6.4476E-13 293,891.204 293,891.204 O.ooE+OO 1.89E-Q7 1.89E-Q7 
Pm-147 1.1651E-Q3 293,891.204 293,891.204 0.00.=-E2:+OO"'C'-__---"'3~.4=-2E=-+O'7'2'------_':3":.4=-2=-E+O'7'2'------jl 
Pu-238 2.9517E_Q4 293,891.204 293,891.204 O.ooE+OO 8.67E+Ol 8.67E+01 
Pu-239 6.6772E_Q4 293,891.204 293,891.204 O.ooE+OO 1.96E+02 1.96E+02 
Pu-240 8.6839E-05 293,891.204 293,891.204 O.ooE+OO 2.55E+01 2.55E+Ol 
Pu-241 7.1514E_Q4 293,891.204 293,891.204 0.OO:;:E;:.+oo~__-"2"",.1",0",Ec.;+o",2,----__-=;2",.1",0,,,Ec.;+o,,,2c--j1
Pu-242 1.9717E-Q9 293,891.204 293,891.204--6:60E+oo 5.79E_Q4 5.79E-04 
Ra-226 1.7654E-12 293,891.204 293,891.204 O.ooE+OO 5.19E-07 5.19E-Q7 
Ra-228 82928E-12 293,891.204 293,891.204 O.OOE+OO 2.44E-Q6 2.44E-Q6 
Ru-1OB 1.8419E-l0 293,891.204 293,891.204 O.ooE+OO 5.41E-Q5 5.41E-Q5 
5e-79 1.3223E-Q5 293,891.204 293,891.204 0.ooE-'-+OO~--~3';..8·~9E;=+oo-;;O;c----;;3';..8"'9;=E+oo-;;O;,.--l1 
5n-126 1.1493E-QS 293,891.204 293,891.204 O.OOE+OO 3.38E+OO 3.38E+OO 
5r-90 1.3649E+OO 293,891.204 293,891.204 O.ooE+OO 4.01 E+05 4.01 E+05 
Tc-99 4.6656E_Q4 293,891.204 293,891.204 O.ooE+OO 1.37E+02 1.37E+02 
Th-229 1.4547E-11 293,891.204 293,891.204-----O:OOE;=+OO~---47.-;;28;;;E"'-Q6.z:----c;4.-;;2;;;8E~-Q6.z:---j1 
Th-230 1.6617E-10 293,891.204 293,891.204 O.ooE+OO 4.88E-Q5 4.88E-QS 
Th-232 8.3361E-12 293,891.204 293,891.204 O.ooE+OO 2.45E-Q6 2.45E-Q6 
T1-208 2.1664E-Q8 293,891.204 293,891.204 O.ooE+OO 6.37E-Q3 6.37E-Q3 
U-232 5.8669E-Q8 293,891.204 293,891.204 0.00~E-c+OO~__--;1i.";,7.2~E~-Q2~ ,1:,:.7;,;2;;E:--Q~2~-lh:r.:==Ti'ihe~rma=;;;I.:.p"o",w:::e::,=",-_ 
U-233 3.1847E-Q9 293,891.204 293,891.204---0.00E+oo 9.36E_Q4 9.36E-04 Nominal Heat SOunding 
U-234 3.8769E-Q7 293,891.204 293,891.204 O.ooE+OO 1.14E-Ql 1.14E-Ql Output Heat Output 
U-235 -2.7761E-Q6 293,891.204 0.000 1.26E+OO 4.41E-01 1.26E+OO /Wattsl /Wattsl 
U-236 1.6190E-Q5 293,891.204 293,891.204 O.ooE+OO 4.76E+OO 4.76E+OO 5.13E+03 5.13E+03 
U-238 -2.8547E-Q9 293,891.204 0.000 1.36E-Q2 1.27E-Q2 1.36E-Q2 Total Total 
Y-90 1.3652E+OO 293,891.204 293,891204 O.ooE+OO 4.01E+05 4_01E+05 
Other Radionuclides 4.85E+05 4.85E+05 
m.T~teSelectloo·~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderato:r: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel C1addln9:t-----':-U::-N;;:K;:cN:::O:::W'::N:c-~+--='-'SS==T;=::..:...--fThb luel matc!les on all pararnaters except cladding (SST is conservative) and enrichment (unknown). 

BO~~==~t--~--'-UO=2'---~-+------:60=t~~1c;OO:;;---1 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
F,omSFD Estimated 

Nominal: I 293,891.204 Nominal bumup set equal to bounding bumup.
Boundln9" 293.891.204 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 
EstImated Bumupl

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nomlnd:1 10.12
 I 1.021 

Bounding: 10.12 ,
Reactor shutdown, core removal, storage, shipping or other date confirmIng that lITadiatlOn CGased for fuel. 

2Total bumup for all fuel assoclated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel aml T~te Inffll1lll!l.Wn Estimated 

Fuel Name: LWR COMMERCIAL FUEL 1Fuel decay start date: 1982 Canister usage: 
SNFID#: 130 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 6 - CANISTER OF SCRAP Template: PWR (Ught Water, lire. 0 to 5%, U) 3.00 
_vy Metal Mass: SOl= ; EOl=63.69k9 'Template Sumup(MWd): 61.92 
RDD Storage Site: HANFORD Template SOL _vy Metal Mass (MT): 0.00176911
 

Template Decay Time' 35 years
 
n.&timateli m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-10 60,759.031 60,759.031 O.ooE+OO 5.33E-D5 5.33E-OS Avg.MeV 
Am-241 1.4352E-D1 60,759.031 60,759.031 O.ooE+OO 8.72E+03 8.72E+03 0.0150 3.269E+15 
Am-242m 2.8698E-04 60,759.031 60,759.031 O.ooE+OO 1.74E+01 1.74E+01 0.0250 6.592E+14 
Am-243 6.2565E-D4 60,759.031 60,759.031 O.ooE+OO 3.80E+01 3.80E+01 0.0375 6.288E+14 
C-14 4.7901E-05 60,759.031 60,759.031 O.ooE+OO 2.91E+OO 2.91E+OO 0.0575 7.265E+14 
CI-36 8.0297E-D7 60,759.031 60,759.031 O.ooE+OO 4.88E-02 4.88E-D2 0.0850 3.658E+14 
Cm-243 2.5081E-D4 60,759.031 60,759.031 O.ooE+OO 1.52E+01 1.52E+01 0.1250 2.538E+14 
Cm-244 4.9015E-D2 60,759.031 60,759.031 O.ooE+OO 2.98E+03 2.98E+03 0.2250 3.137E+14 
Co-6O 2.5581E-03 60,759.031 60,759.031 O.ooE+OO 1.55E+02 1.55E+02 0.3750 1.349E+14 
Cs-134 4.0536E-D5 60,759.031 60,759.031 O.ooE+OO 2.46E+OO 2.46E+OO 0.5750 3.137E+15 
Cs-135 1.4433E-05 60,759.031 60,759.031 O.ooE+OO 8.77E-01 8.77E-D1 0.8500 4.340E+13 
Cs-137 1.3979E+OO 60,759.031 60,759.031 O.ooE+OO 8.49E+04 8.49E+04 1.2500 4.263E+13 
EU-154 2.0203E-02 60,759.031 60,759.031 O.ooE+OO 1.23E+03 1.23E+03 1.7500 1.2nE+12 
Eu-155 1.7684E-D3 60,759.031 60,759.031 O.ooE+OO 1.07E+02 1.07E+02 2.2500 2.056E+08 
Fe-55 4.3136E-05 60,759.031 60,759.031 O.ooE+OO 2.62E+OO 2.62E+OO 2.7500 4.211E+08 
H-3 2.0769E-D2 60,759.031 60,759.031 O.ooE+OO 126E+03 1.26E+03 3.5000 4.337E+07 
1-129 9.8288E-07 60,759.031 60,759.031 O.ooE+OO 5.97E-02 5.97E-02 5.0000 1.854E+07 
Kr-85 2.8214E-D2 60,759.031 60,759.031 O.ooE+OO 1.71E+03 1.71E+03 7.0000 2.137E+06 
Np-237 1.1218E-OS 60,759.031 60,759.031 O.ooE+OO 6.82E-01 6.82E-01 11.0000 2.454E+05 
Pa-231 1.3036E-D9 60,759.031 60,759.031 O.ooE+OO 7.92E-OS 7.92E-D5 
Pb-21 0 8.5078E-11 60,759.031 60,759.031 O.ooE+OO 5.17E-06 5.17E-D6 
Pm-147 3.6531E-D4 60,759.031 60,759.031 O.ooE+OO 2.22E+01 2.22E+01 
Pu-236 7.4564E-02 60,759.031 60,759.031 O.ooE+OO 4.53E+03 4.53E+03 
Pu-239 1.1623E-D2 60,759.031 60,759.031 O.ooE+OO 7.06E+02 7.06E+02 
Pu-240 1.5132E-02 60,759.031 60,759.031 O.ooE+OO 9.19E+02 9.19E+02 
Pu-241 9.0036E-D1 60,759.031 60,759.031 O.ooE+OO 5.47E+04 5.47E+04 
Pu-242 6.426OE-D5 60,759.031 60,759.031 O.ooE+OO 3.90E+OO 3.90E+OO 
Ra-226 2.2804E-10 60,759.031 60,759.031 O.ooE+OO 1.39E-OS 1.39E-D5 
Ra-228 5.2713E-12 60,759.031 60,759.031 O.ooE+OO 3.20E-D7 3.20E-D7 
RU-106 6.116OE-10 60,759.031 60,759.031 O.ooE+OO 3.72E-D5 3.72E-D5 
Se-79 1.2377E-OS 60,759.031 60,759.031 O.ooE+OO 7.52E-D1 7.52E-D1 
Sn-126 2.5210E-DS 60,759.031 60,759.031 O.ooE+OO 1,53E+OO 1.53E+OO 
Sr-90 9.1667E-01 60,759.031 60,759.031 O.ooE+OO 5.57E+04 5.57E+04 
Te-W 3.9357E-D4 60,759.031 60,759.031 O.ooE+OO 2.39E+01 2.39E+01 
Th-229 1.2OS7E-10 60,759.031 60,759.031 O.ooE+OO 7.33E-D6 7.33E-06 
Th-230 2.1043E-D6 60,759.031 60,759.031 O.ooE+OO 1.28E-D3 1.28E-D3 
Th-232 5.2972E-12 60,759.031 60,759.031 O.ooE+OO 3.22E-D7 3.22E-D7 
T1-208 1.7474E-D7 60,759.031 60,759.031 O.ooE+OO 1.06E-D2 1.06E-D2 
U-232 4.7368E-D7 60,759.031 60,759.031 O.ooE+OO 2.88E-D2 2.88E-02 Thenmal Power 
U-233 2.5097E-D6 60,759.031 60,759.031 O.ooE+OO 1.52E-D3 1.52E-D3 Nominal Heat Bounding 
U-234 5.0000E-D5 60,759.031 60,759.031 O.ooE+OO 3.04E+OO 3.04E+OO Output Heat Output 
U-235 -1.4489E-D6 60,759.031 0.000 8.64E-03 O.ooE+OO 8.64E-D3 /Walta) /Watts) 
U-236 7.5824E-D6 60,759.031 60,759.031 O.ooE+OO 4.61E-D1 4.61E-D1 1.40E+03 1.40E+03 
U-236 -2.6129E-D7 60,759.031 0.000 4.16E-02 2.57E-D2 4.16E-D2 Total Total 
V-90 9.16WE-D1 60,759.031 60,759.031 O.ooE+OO 5.57E+04 5.57E+04 
Other Radionuelides 8.16E+04 8.16E+04 

m. r~te~~l'y. .mlC... : 
Template selection Summary 

FromSFD Uaed Basis for Parameter Differences:
 
Reactor Modarator:1 UGHTWATER UGHTWATER This Tel1lllale was used for the following reasoos:
 

Fuel Cladding: ZIRC ZIRC Th~ fuel matches on all parameters except enrfchment (unknown).
 
SOL HM Constituents:1 002 U 

SOL Enrlch.....t %: Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromsFD Estimated 

Nomlnal:1 I 60,759.031 Nominal bumup set equal to bounding bumup. 
Soundlng:1 I 60,759.031 Bounding bumup estimated by assuming BOL heavy lYl9tal mass was twice EOL 

Checks 

Estimated Bumupl 
SumuD MUItiDlier Given BumuD Estimated EOL HMlGlven EOL HM 

Nominal: 13.58 I 1.581 
Bounding: 13.58 , 

Reactor shutdown, core removal, storage, shiPping or other date confirming that lnadiatlon ceased for fuel.
 

~otal bumup for aU fuel associated with this wol1<sheet must be clvided by BOl heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worl(sheet 
L Fuel and Template lnfonnation Estimated
 

Fuel Name: LWR SAMPLES (MOX) t:=uer decay start date: 1966 Canister usage:
 
SNFID#: 134 Estimates as of: 2030 18"x15'
 

Fuel Units & Oeser: 5 - ROO Template: (Worst Case) 0.18
 
Heavy Metal Mas.: BOlo ; EOlo12.74k9 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass IMT): 0.00186865 

Template Decay Time' 50 years 

II. Estimates m x" x. b Yo y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories{Ci) Group (boUnding) 
Ae-227 2.52ooE-Q6 12,107.491 12,107.491 O.ooE+OO 3.OSE-02 3.05E-{)2 Avg.MeV 
Am-241 8.6432E+OO 12,107.491 12,107.491 O.ooE+OO 1.05E+05 l.OSE+05 0.0150 1.026E+16 
Am-242m 1.5728E-02 12,107.491 12,107.491 O.ooE+OO 1.90E+02 1.90E+02 0.0250 2.027E+15 
Am-243 1.6288E-02 12,107.491 12,107.491 O.ooE+OO 1.97E+02 1.97E+02 0.0375 1.714E+15 
C-14 1.2088E-{)1 12,107.491 12,107.491 O.ooE+OO 1.46E+03 1.46E+03 0.0575 3.236E+15 
CI-36 2.2849E-03 12,107.491 12,107.491 O.ooE+OO 2.77E+Ol 2.77E+Ol 0.0850 1.085E+15 
Cm-243 6.0144E-{)4 12,107.491 12,107.491 O.ooE+OO 7.28E+OO 7.28E+OO 0.1250 7.676E+14 
Cm-244 9.4680E-02 12,107.491 12,107.491 O.ooE+OO 1.15E+03 1.15E+03 0.2250 9.390E+14 
Co-6O 3.9052E+OO 12,107.491 12,107.491 O.OOE+OO 4.73E+04 4.73E+04 0.3750 4.064E+14 
Cs-l34 2.2139E-Q6 12,107.491 12,107.491 O.OOE+OO 2.68E-02 2.68E-02 0.5750 6.726E+15 
Cs-135 4.3976E-{)4 12,107.491 12,107.491 O.ooE+OO 5.32E+OO 5.32E+OO 0.8500 1.473E+14 
Cs-137 1.4887E+01 12,107.491 12,107.491 O.ooE+OO 1.80E+05 1.80E+05 1.2500 3.611E+15 
Eu-154 3.7342E-{)1 12,107.491 12,107.491 O.ooE+OO 4.52E+03 4.52E+03 1.7500 4.340E+12 
Eu-155 8.4893E-{)3 12,107.491 12,107.491 O.ooE+OO 1.03E+02 1.03E+02 2.2500 1.876E+l0 
Fe-55 5.3750E-03 12,107.491 12,107.491 O.ooE+OO 6.51E+01 6.51E+01 2.7500 3.230E+l0 
H-3 1.0472E-{)1 12,107.491 12,107.491 O.ooE+OO 1.27E+03 1.27E+03 3.5000 1.759E+07 
1-129 1.OB18E-OS 12,107.491 12,107.491 O.ooE+OO 1.29E-01 1.29E-01 5.0000 7.432E+06 
Kr-85 2.2717E-{)1 12,107.491 12,107.491 O.ooE+OO 2.75E+03 2.75E+03 7.0000 8.464E+05 
Np-237 1.6400E-{)4 12,107.491 12,107.491 O.ooE+OO 1.99E+OO 1.99E+OO 11.0000 9.654E+04 
Pa-231 2.8888E-Q6 12,107.491 12,107.491 O.ooE+OO 3.47E-02 3.47E-{)2 
Pb-21 0 4.7312E-{)8 12,107.491 12,107.491 O.ooE+OO 5.73E-{)4 5.73E-{)4 
Pm-147 3.2198E-04 12,107.491 12,107.491 O.ooE+OO 3.90E+OO 3.90E+OO 
Pu-236 -1.1924E+OO 12,107.491 0.000 3.27E+03 O.ooE+OO 3.27E+03 
Pu-239 -4.8800E-{)2 12,107.491 0.000 3.98E+02 O.ooE+OO 3.96E+02 
Pu-240 -3.0127E-{)1 12,107.491 0.000 5.OBE+02 O.ooE+OO 5.OBE+02 
Pu-241 -1.2917E+02 12,107.491 0.000 1.30E+05 O.ooE+OO 1.30E+05 
Pu-242 -1.1381E-{)4 12,107.491 0.000 2.19E+OO 8.12E-Ol 2.19E+OO 
Ra-226 1.0760E-{)7 12,107.491 12,107.491 O.ooE+OO 1.30E-03 1.30E-{)3 
Ra-228 6.0160E-{)7 12,107.491 12,107.491 O.ooE+OO 7.28E-{)3 7.28E-03 
Ru-1OB 1.3388E-13 12,107.491 12,107.491 O.ooE+OO 1.62E-{)9 1.62E-{)9 
8e-79 1.9179E-{)4 12,107.491 12,107.491 O.ooE+OO 2.32E+OO 2.32E+OO 
8n-126 1.6889E-{)4 12,107.491 12,107.491 O.ooE+OO 2.02E+OO 2.02E+OO 
8r-90 1.3859E+Ol 12,107.491 12,107.491 O.ooE+OO 1.68E+05 1.68E+05 
Te-99 6.7678E-{)3 12,107.491 12,107.491 O.ooE+OO 8.19E+Ol 8.19E+Ol 
Th-229 2.2592E-OB 12,107.491 12,107.491 O.ooE+OO 2.74E-{)2 2.74E-{)2 
Th-230 7.5955E-Q6 12,107.491 12,107.491 O.ooE+OO 9.20E-{)2 9.20E-{)2 
Th-232 6.0208E-{)7 12,107.491 12,107.491 O.ooE+OO 7.29E-03 7.29E-{)3 
Tl-208 7.5795E-{)5 12,107.491 12,107.491 O.ooE+OO 9.18E-{)1 9.18E-{)1 
U-232 2.0521 E-{)4 12,107.491 12,107.491 O.ooE+OO 2.48E+OO 2.48E+OO Thermal Power 
U-233 3.6128E-{)4 12,107.491 12,107.491 O.ooE+OO 4.37E+OO 4.37E+OO Nominal Heat Bounding 
U-234 1.2788E-{)2 12,107.491 12,107.491 O.ooE+OO 1.55E+02 1.55E+02 Output Heat Output 
U-235 5.7488E-04 12,107.491 12,107.491 1.10E-{)2 6.97E+OO 6.97E+OO (Wattsl (Wattsl 
U-236 2.3485E-{)4 12,107.491 12,107.491 O.ooE+OO 2.84E+OO 2.84E+OO 6.50E+03 6.64E+03 
U-238 1.1581 E-{)4 12,107.491 12,107.491 1.36E-{)3 1.40E+OO l.40E+OO Total Total 
V-90 1.3881E+01 12,107.491 12,107.491 O.ooE+OO 1.68E+05 l.68E+05 
Other Radionuelides 6.22E+05 6.22E+05 
m. Temo/ate $dedlon s..uumarv. BUI1IQ andOted<s 
Template Selection SUmmary 
__r: FromSFD Used Basis tor Parameier Differences:
 

UGHTWATER (Worst Case) This Template was used for the following reasons:
 
Fuel C1sddln9: ZIRC OR SST SST/laconol This fuel didn't dosety match any existing temptates, therefore the worst case templale was used.
 

SOL HM constituents: Pu02-U02 U. Th. & Pu 
BOL Enrichment %: Oto 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Estimated
 

Nominal:1 I 12,107.491 Nominal bumup set equal to bounding bumup. 
Bounding: 12.107.491 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nomln•• :1 14.21 I 591.641 
Bounding: 14.21,

Reactor shutdown, core removal, storage. shIpping or other date conflRnmg that Irradiation ceassd for foot 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlJd and Template Infonuation Estimated 

Fuel Name: lWR SCRAP 1Fuel decay start date: 1963 Canister usage: 
SNFID#: 309 EstImates as of: 2030 HIC 

Fuel Units & Oeser: 1 . SCRAP Template: PWR (Ught Water, Zirc, 0105%, U) 1.00 
Heavy Metal Mas.: B01.=76.55kg ; E01.=75.31kg 'Template Bumup(MWd): 61.92 
ROD Storage Site: HANFORD Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 65 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (CI) Inventor/es(ei) Inventor/es(CI) Group (bounding) 
Ac·227 1.2581E·09 2,143.506 2,449.722 O.OOE+OO 2.70E·06 3.08E-06 Avg. MeV 
Am-241 1.4761E·Ol 2,143.506 2,449.722 O.OOE+OO 3.16E+02 3.62E+02 0.0150 6.632E+13 
Am·242m 2.5032E-04 2,143.506 2,449.722 O.OOE+OO 5.37E-Ol 6.13E-01 0.0250 1.317E+13 
Am·243 6.2387E-04 2,143.506 2,449.722 O.OOE+OO l.34E+OO 1.53E+OO 0.0375 1.231E+13 
C-14 4.7739E-OS 2,143.506 2,449.722 O.OOE+OO 1.02E-01 1.17E-01 0.0575 1.690E+13 
CI·36 8.0297E-07 2,143.506 2,449.722 O.OOE+OO 1.72E-03 1.97E-03 0.0850 7.209E+12 
Cm-243 1.2099E-04 2,143.506 2,449.722 O.OOE+OO 2.59E-01 2.96E-01 0.1250 4.702E+12 
Cm-244 1.5560E·02 2,143.506 2,449.722 O.OOE+OO 3.34E+01 3.81E+Ol 0.2250 6.131E+12 
Co-6O 4.9560E-05 2,143.506 2,449.722 O.OOE+OO 1.06E-Ql 1.21E·Ol 0.3750 2.653E+12 
Cs-l34 1.7022E-09 2,143.506 2,449.722 O.OOE+OO 3.65E-06 4.17E-06 0.5750 6.316E+13 
Cs-135 1.4433E-05 2,143.506 2,449.722 O.OOE+OO 3.09E-Q2 3.54E-02 0.8500 5.063E+11 
Cs-137 6.9929E-Ql 2,143.506 2,449.722 O.OOE+OO 1.50E+03 1.71E+03 1.2500 2.367E+l1 
Eu-l54 1.8023E-03 2,143.506 2,449.722 O.OOE+OO 3.86E+OO 4.42E+OO 1.7500 1.362E+l0 
EU-155 2.6793E-05 2,143.506 2,449.722 O.OOE+OO 5.74E-02 6.56E-Q2 2.2500 2.399E+06 
Fe-55 1.4580E-08 2,143.506 2,449.722 O.OOE+OO 3.13E-05 3.57E-05 2.7500 1.193E+07 
H-3 3.8566E-Q3 2,143.506 2,449.722 O.OOE+OO 8.27E+OO 9.45E+OO 3.5000 5.923E+05 
1·129 9.8288E-Q7 2,143.506 2,449.722 O.OOE+OO 2.11E-03 2.41E-Q3 5.0000 2.529E+05 
Kr-85 4.0617E-Q3 2,143.506 2,449.722 O.OOE+OO 8.71E+OO 9.95E+OO 7.0000 2.911E+04 
Np-237 1.2645E-Q5 2,143.506 2,449.722 O.OOE+OO 2.71E-02 3.10E-Q2 11.0000 3.341E+03 
Pa-231 1.6376E-Q9 2,143.506 2,449.722 O.OOE+OO 3.51E-06 4.01E-06 
Pb-210 2.8795E-l0 2,143.506 2,449.722 O.OOE+OO 6.17E-07 7.OSE-Q7 
Pm-147 1.3264E-Q7 2,143.506 2,449.722 O.OOE+OO 2.84E-04 3.25E-04 
Pu-238 5.8882E-Q2 2,143.506 2,449.722 O.OOE+OO 1.26E+02 1.44E+02 
Pu-239 1.1613E-Q2 2,143.506 2,449.722 O.OOE+OO 2.49E+Ol 2.84E+Ol 
Pu·240 1.5142E-02 2,143.506 2,449.722 O.OOE+OO 3.25E+Ol 3.71E+Ol 
Pu-241 2.1269E-Ol 2,143.506 2,449.722 O.OOE+OO 4.56E+02 5.21E+02 
Pu-242 6.4260E-QS 2,143.506 2,449.722 O.OOE+OO 1.38E-Ql 1.57E-01 
Ra-226 5.8889E-l0 2,143.506 2,449.722 O.OOE+OO 1.26E-06 1.44E-06 
Ra-228 5.3036E-12 2,143.506 2,449.722 O.OOE+OO 1.14E-06 l.30E-06 
Ru-l06 6.8136E-19 2,143.506 2,449.722 O.OOE+OO 1.46E-15 1.67E-15 
5e-79 1.2372E·OS 2,143.506 2,449.722 O.OOE+OO 2.65E-Q2 3.03E-Q2 
5n-126 2.5194E-QS 2,143.506 2,449.722 O.OOE+OO 5.40E-Q2 6.17E-02 
5r-90 4.4913E-Ql 2,143.506 2,449.722 O.OOE+OO 9.63E+02 1.10E+03 
Tc·99 3.9357E-Q4 2,143.506 2,449.722 O.OOE+OO 8.44E-Ql 9.64E-Ol 
Th-229 1.9331E-l0 2,143.506 2,449.722 O.OOE+OO 4.14E-07 4.74E-Q7 
Th-230 3.5223E-06 2,143.506 2,449.722 O.OOE+OO 7.55E-OS 8.63E-Q5 
Th-232 5.3085E-12 2,143.506 2,449.722 O.OOE+OO 1.14E-08 1.30E-06 
T1-208 1.3102E-Q7 2,143.506 2,449.722 O.OOE+OO 2.81E·04 3.21E-Q4 
U-232 3.5497E-Q7 2,143.506 2,449.722 O.OOE+OO 7.61E-04 8.70E-Q4 Thermal Power 
U-233 2.6847E-06 2,143.506 2,449.722 O.OOE+OO 5.71E-OS 6.53E-Q5 Nominal Heat Bounding 
U-234 5.5023E-QS 2,143.506 2,449.722 O.OOE+OO 1.18E-Q1 1.35E-Ql OUtPUt HeatOUlput 
U-235 -l.4485E·06 2,143.506 0.000 4.58E-Q3 1.47E-03 4.58E-03 /WaltSl /Wattsl 
U-236 7.5969E-06 2,143.506 2,449.722 O.OOE+OO 1.63E-Q2 1.88E-02 3.15E+01 3.59E+Ol 
U-238 -2.6129E-Q7 2,143.506 0.000 2.50E-02 2.45E-Q2 2.50E·02 Total Total 
Y-90 4.4913E-Q1 2,143.506 2,449.722 O.OOE+OO 9.63E+02 1.10E+03 
Other Ftadionuclides 1.45E+03 1.66E+03 
m. Temolate $eJection ~rv.8m'mI -Ched<s 
TemDlale Selection Summary 

FromSFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ZIRG-2 ZIRC 
BOl HM Constituents: 002 U 

BOL Enrichment "0: 2.766740402 Ot05 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 2,143.5061 1.182.795 Nominal bumup taken directly from SFD (converted to MINd). 
Bounding: 2,449.722 2,365.590 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
BumuD MultiD11er Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.80 0.55 I 0.991 
Bounding: 0.91 0.97 ,

Reactor shutdown, core removal, stomge, shipping or other date confinnlrlg that Irradiation ceased for fuel. 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lilfol!Ullltlon Estimated 

Fuel Narne: lWR SNF SCRAP 1Fuel decay start date: 1983 Canister usage: 
SNFID#: 940 E~mamsas~: ~~ 18"x10' 

Fuel Units & oeser: 9 - CANISTER OF SCRAP Template: PWR (Ught Water. Zire, 0 to 5%, U) 0.69 
Heavy Metal Mas.: BOl=161.86kg ; EOl=154.22kg 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT): 0.00176911 

Template Decay Time' 35 years 

m x" b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8.7758E-10 7,263.662 14,527.324 O.ooE+OO 6.37E-06 1.27E.Q5 Avg.MeV
:,A2m:'-~24:;·1;-----'----'01:..;.435~2"'E;O--"0:;-1----~7.S;2;;:63;;:.;;:66"'2;;----;-14'?~5;O27~.;;;:324 0.ooE+OO~~'-----'1"-"";.04E:=.+O--==3---"C2O':.0"9·"Eo-+03-=-+--::'C0":.0c:15O==--=---=-7.-=-81::6;~EC"+-:714 
-':A"'m::.-"'24-o:2o:m::.. ""2,o.66===98=:E=-.Q477 =_7.:;:2"'63"'."'66=:2o_---'-14"','=5"'27==.~324 O.ooE+OO 2.08E+OO 4.17E+OO 0.0250 1.576E+14 
Am-243 6.2565E.Q4 7.263.662 14,527.324 O.ooE+OO 4.54E+OO 9.09E+OO 0.0375 1.503E+14 
C-14 4.7901E.Q5 7.263.662 14.527.324 OlJOE+oo 3.48E='.Q~1;'----'6;c."'96'=iEO':-~01;'---JI---c0:c:.0:;;5::;75::----,1;-'.7:;;3::;7E~+'-;1:::-4 
~C"I-"'=36-=---------=8'C.0"'2"'97=.E=-.Q-=7----=-7.:;:2"'63"'."'66=:2°----=14"','=5~27==."'32:-4' -~O-:OOE+OO 5.a3Eo--0;;;3;---~1."1·7E.Q2 0.0850 8.746E+13 
Cm-243 2.5081E.Q4 7,263.662 14.527.324 O.ooE+OO 1.82E+OO 3.64E+OO 0.1250 6.069E+13 
~C"=m::.-~2447i-----------.::4"'.90~1"'5~E.Q~2-----=7CS.2;;:63~.66"'2:c------:1--;4".5"'2=-7.'=30: 2'4 O.ooE+OO 3.56E+02 7.12E+02 0.2250 7.500E+13 
Co-6O 2.5581E.Q3 7,263.662 14.527.324 O.ooE+OO 1.66E+01 3.72E+01 0.3750 3.225E+13 
Cs-134 4.0536E.Q5 7.263.662 14,527.324 O.ooE+OO 2.94E.Q1 5.89E.Q1 0.5750 7.501E+14 
~C"'S--::-l:=35-=------ -'---;1.":4433~~E'"'-0"'5'----=-7,:;:263~.66=2'---...:1--;4:;:.5co27==.~3:2'4 O.ooE+OO 1.05E.Q1 2.10E-01 0.8500 1.038E+13 
Cs-137 1.3979E+OO 7,263.662 14.527.324---0.ooE+oo 1.02E+04 2.03E+04 1.2500 1.019E+13 
Eu-154 2.0203E-02 7,263.662 14,527.324 O.ooE+OO 1.47E+02 2.94E+02 1.7500 3.053E+11 
Eu-155 1.7684E-03 7,263.662 14.527.324 O.ooE+OO 1.28E+01 2.57E+01 2.2500 4.916E+07 
"'F;=:e-""55:=-=---------·---;4-';.3;Ol"'36=.Eo-.Q5~-----=7CS,2:;:63"'."'66"'2;----:1:--;4:'O,5"'2"'7.'3"24 O.ooE+OO 3.13E~.Q'=1=----__c6"'.:c.27"Eo_.Q'=1-=--jI-__;2:::.7::500=_---1:'-.00=7E~+'-:08:=-
H-3 2.0769E.Q2 7,263.662 14.527.324 O.ooE+OO 1.51E+02 3.02E+02 3.5000 1.037E+07 
-71-~1;;,29"'-------'--;09';;.8,;;2;;,88"'E=--""07~----7"","'2;;,63;c.~66;;;2°-----O-147.~52;;:7"'.~324 O.ooE+OO 7.14E.Q3 1.43E.Q2 5.0000 4.433E+06 
Kr-85 2.8214E.Q2 7.263.662 14,527.324 O.ooE+OO 2.05E+02 4.10E+02 7.0000 5.110E+05 
"'=N"'p-..:;2"'377-------,:.:1."'12;;;l;o8:;::Ec.;.Q5~---__c7='.2=:63=".66=2---__;147,':052",7;::.3:;::24 O.ooE+OO 8.15Eo=-0"'2o_---71.;;:63;SEo=.Q"'1;.---JI-...:1.."1."'0000=--......:5;:::.8eo68"'E"'+:.:04::.
Pa-231 1.3036E.Q9 7.263.662 14,527.324 O.ooE+OO 9.4iE.Q6 1.89E.Q5
-=P~b--':2"'10=---------8,:.:."'50"'7~8:;::E--'-1"'1'--------c7='.2=:63='.66=2---..:14:;',"'52=:7:::.3:;':2'4 O.ooE+OO 6.18E-07 1.24E.Q6 
Pm-147 3.6531E.Q4 7.263.662 14.527.324 O.ooE+OO 2.65E+OO 5.31E+OO 
"'=P:.'.U-"'2"'36~--------7"'.'045"'64~Ec.;-OO=2-------c7=',2=:63='.66=2-----;147.':0 52=:7;::.3"'24 O.ooE+OO 5.42E+02 1.08E+03 
Pu-239 1.1623E.Q2 7,263.662 14.527.324 O.ooE+OO 8.44E+01 1.69E+02 
Pu-240 1.5132E.Q2 7,263.662 14.527.324 O.ooE+OO 1.10E+02 2.20E+02 
Pu-241 9.oo36E.Q1 7,263.662 14.527.324 O.ooE+OO 6.54E+03 1.31E+04 
Pu-242 6.4260E.Q5 7.263.662 14.527.324 O.ooE+OO 4.67E-01 9.34E.Q1 
Ra-226 2.2804E-l0 7.263.662 14.527.324 O.ooE+OO l.66E-06 3.31E.Q6 
Ra-228 5.2713E-12 7,263.662 14.527.324 O.ooE+OO 3.63E.Q8 7.66E.Q8 
RU-106 6.1160E-10 7,263.662 14,527.324 O.ooE+OO 4.44E.Q6 8.66E.Q6 
5e-79 1.2377E.Q5 7.263.662 14.527.324 O.ooE+OO 8.99E.Q2 1.80E.Q1 
Sn-126 2.5210E.Q5 7.263.662 14,527.324 O.ooE+OO 1.83E.Q1 3.66E.Q1 
Sr-90 9.1667E.Q1 7,263.662 14,527.324 O.ooE+OO 6.66E+03 1.33E+04 
Tc-99 3.9357E.Q4 7.263.662 14,527.324 O.ooE+OO 2.86E+OO 5.72E+OO 
Th-229 1.2057E-10 7,263.662 14,527.324 O.ooE+OO 8.76E.Q7 1.75E.Q6 
Th-230 2.1043E.Q8 7.263.662 14.527.324 O.ooE+OO 1.53E.Q4 3.06E-04 
Th-232 5.2972E-12 7,263.662 14.527.324 O.ooE+OO 3.85E.Q8 7.70E.Q8 
T1-208 1.7474E-Q7 7,263.662 14.527.324 O.ooE+OO 1.27E.Q3 2.54E.Q3 
U-232 4.7368E.Q7 7,263.662 14.527.324 O.ooE+OO 3.44E.Q3 6.88E-03 Thermal Power 
~U~-2~33~::::::::::::::::::::::::::::::::::::::::==2~.509~~~7~E~.Q8~:::::::::::::::::::::=7~,2~63~~.66~~2::::::::::::::::::~14t.~52~7~.3~2;.;c4---0"'."'00"'E'"'+OO-=---:1::-.8"'2~E'"'.Q4:c:___---c3"'.85~E=-.Q4:c:_--lINominalHeat Bounding
U-234 5.0000E.Q5 7,263.662 14.527.324 O.ooE+OO 3.63E.Q1 7.26E.Q1 Output Heat Output 
U-235 -1.4489E.Q6 7.263.662 0.000 1.37E.Q2 3.20E-Q3 1.37E.Q2 /Wattsl /Wattsl 
U-236 7.5824E.Q6 7,263.662 14.527.324 O.ooE+OO 5.51E.Q2 1.10E.Q1 1.67E+02 3.34E+02 
U-238 -2.6129E-07 7,263.662 0.000 5.23E-02 5.04E.Q2 5.23E.Q2 Total Total 
Y-90 9.1699E.Q1 7,263.662 14.527.324 O.ooE+OO 6.66E+03 1.33E+04 
Other Radionuclides 9.75E+03 1.95E+04 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Template was usad fonhe following masons: 
Fuel Cladding: e-----c:Z;;;IRO;C"O;:R=SS-;;;T;c--t----=-.c.c;Z;;;IR"C~'-'--tThis fuel matches on all pa.....t... except possibly cladding. 

BO~:lM~:=:;t----3;:.;;;9232;;:;U:O:~~1-:14:---t----'00'"'~'--::-5---i 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 7.263.682 Nominal bumup calculated trom the heavy metat mass deslroyed.
 
Bounding: 14.527.324 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM
 
Nominal: 1.28
 I 1.001 

Bounding: 2.56 ,
Reactor shutdown. core removal. storage, shipping or other date confinnlOg that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get spedfic bumup values (MWdIMT).
 

,----------------------------------------
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Fuel Radionuclide Inventory Worksheet 
,I. FllelamJ TeJIlj!IatelnfGmlation Estimated 

Fuel Name: MACMASTER (CANADA) 1Fuel decay start date: 2006 Canister usage: 
SNFID#: 614 Estlmabls as 01: 2030 18"xl0' 

Fuel Units & Deser: 83 - 18 CURVED PLATES Template: ATR (UghtWater, Alum.• 6010 100%, U) 2.31 
Heavy Metal Ma••: BOb14.78k9 ; EOb10.43k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 20 years 
n. Estimale$ m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec  Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ae-227 6.6313E-l0 4,118.777 8,237.554 O.ooE+OO 2.73E-OO 5.46E-OO Avg.MeV 
Am-241 2.0060E-<J3 4,118.777 8,237.554 O.ooE+OO 8.26E+OO 1.65E+Ol 0.0150 8.695E+14 
Am-242m 4.2429E-<J7 4,118.777 8,237.554 O.ooE+OO 1.75E-03 3.50E-<J3 0.0250 1.808E+14 
Am-243 1.4899E-<J6 4,118.777 8,237.554 O.ooE+OO 6.14E-03 1.23E-<J2 0.0375 1.snE+14 
C-14 5.7135E-09 4,118.777 8,237.554 O.ooE+OO 2.35E-05 4.71E-05 0.0575 1.689E+14 
CI-36 1.3124E-32 4,118.777 8,237.554 O.ooE+OO 5.41E-29 1.08E-28 0.0850 1.021E+14 
Cm-243 1.6443E-07 4,118.777 8,237.554 O.ooE+OO 6.77E-<J4 1.35E-03 0.1250 6.907E+13 
Cm-244 2.9330E-05 4,118.777 8,237.554 O.ooE+OO 1.21E-Ol 2.42E-Ol 0.2250 8.808E+13 
Co-6O 5.3186E-OO 4,118.777 8,237.554 O.ooE+OO 2.19E-02 4.36E-02 0.3750 3.834E+13 
Cs-l34 3.1563E-03 4,118.777 8,237.554 O.ooE+OO 1.30E+Ol 2.60E+Ol 0.5750 6.254E+14 
Cs-l35 3.4477E-<J6 4,118.777 8,237.554 O.ooE+OO 1.42E-02 2.84E-<J2 0.8500 1.057E+13 
Cs-137 2.0313E+OO 4,118.777 8,237.554 O.ooE+OO 8.37E+03 1.67E+04 1.2500 6.038E+12 
Eu-l54 2.4513E-<J2 4,118.777 8,237.554 O.ooE+OO 1.01E+02 2.02E+02 1.7500 2.n2E+l1 
Eu-155 4.8175E-<J3 4,118.777 8,237.554 O.ooE+OO 1.98E+Ol 3.97E+Ol 2.2500 2.431E+07 
Fe-55 1.2397E-<J4 4,118.777 8,237.554 O.ooE+OO 5.11E-Ol 1.02E+OO 2.7500 1.374E+07 
H-3 4.5697E-<J3 4,118.777 8,237.554 O.ooE+OO l.88E+Ol 3.76E+Ol 3.5000 6.315E+04 
1-129 7.5300E-07 4,118.777 8,237.554 O.ooE+OO 3.10E-<J3 6.20E-03 5.0000 3.569E+03 
Kr-85 1.0850E-Ol 4,118.777 8,237.554 O.ooE+OO 4.47E+02 8.84E+02 7.0000 3.941E+02 
Np-237 9.5561E-OO 4,118.777 8,237.554 O.ooE+OO 3.84E-02 7.87E-<J2 11.0000 4.416E+Ol 
Pa-231 2.0359E-<J9 4,118.777 8,237.554 O.ooE+OO 8.39E-OO 1.68E-<J5 
Pb-21 0 4.9728E-ll 4,118.777 8,237.554 O.ooE+OO 2.05E-07 4.10E-<J7 
Pm-147 4.8502E-<J2 4,118.777 8,237.554 O.ooE+OO 2.ooE+02 4.ooE+02 
Pu-238 1.8254E-<J2 4,118.777 8,237.554 O.ooE+OO 7.52E+Ol 1.50E+02 
PU-239 4.2810E-<J4 4,118.777 8,237.554 O.ooE+OO 1.76E+OO 3.53E+OO 
Pu-240 2.4368E-<J4 4,118.777 8,237.554 O.ooE+OO l.ooE+OO 2.01E+OO 
Pu-241 3.3415E-02 4,118.777 8,237.554 O.ooE+OO 1.38E+02 2.75E+02 
Pu-242 3.6329E-<J7 4,118.777 8,237.554 O.ooE+OO 1.50E-<J3 2.99E-03 
Ra-226 2.2854E-l0 4,118.777 8,237.554 O.ooE+OO 9.41E-07 l.88E-OO 
Ra-228 12426E-14 4,118.777 8,237.554 O.ooE+OO 5.12E-ll 1.02E-l0 
Ru-lOO 6.3589E-OO 4,118.777 8,237.554 O.ooE+OO 2.62E-02 5.24E-<J2 
8e-79 1.2933E-05 4,118.777 8,237.554 O.ooE+OO S.33E-02 1.07E-<Jl 
8n-126 1.1574E-<J5 4,118.777 8,237.554 O.ooE+OO 4.77E-<J2 9.53E-<J2 
8r-90 1.9248E+OO 4,118.777 8,237.554 O.ooE+OO 7.93E+03 1.59E+04 
Te-99 4.2239E-<J4 4,118.777 8,237.554 O.ooE+OO 1.74E+OO 3.48E+OO 
Th-229 5.0953E-12 4,118.777 8,237.554 O.ooE+OO 2.10E-<J8 4.20E-08 
Th-230 4.1885E-<J8 4,118.777 8,237.554 O.ooE+OO 1.73E-<J4 3.45E-<J4 
Th-232 1.9270E-14 4,118.777 8,237.554 O.ooE+OO 7.94E-ll 1.59E-l0 
TI-208 4.6024E-08 4,118.777 8,237.554 O.ooE+OO 1.90E-04 3.79E-<J4 
U-232 1.2582E-<J7 4,118.777 8,237.554 O.ooE+OO 5.18E-04 1.04E-<J3 Thermal Power 
U-233 2.5825E-<J9 4,118.777 8,237.554 O.ooE+OO I.OOE-<J5 2.13E-<J5 Nominal Heat Bounding 
U-234 1.8450E-<J4 4,118.777 8,237.554 O.ooE+OO 7.60E-Ol 1.52E+OO Output Heat Output 
U-235 -2.7235E-<J6 4,118.777 0.000 2.97E-02 1.85E-02 2.97E-02 /Wattsl /Wattsl 
U-236 1.5493E-<J5 4,118.777 8,237.554 O.ooE+OO 6.38E-<J2 1.28E-<Jl 9.82E+Ol 1.96E+02 
U-238 -4.2851 E-<J9 4,118.777 0.000 3.42E-<J4 3.24E-<J4 3.42E-04 Total Total 
Y-90 1.9254E+OO 4,118.777 8,237.554 O.ooE+OO 7.93E+03 1.59E+04 
Other Radianuelides 7.97E+03 1.59E+04 
.lll.T\!llIDIareSeledio!.Summan', '$_ ;@JlIIe~ 
Template Selection 8ummary 

From SFD Used Basis for Parameter Differences: 
Reactor Modorator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
SOL HM Constituents: lJ-ALX U 

BOL Enrichment 0/.: 93.11672336 60 to 100 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 4,118.7n Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 8,237.554 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.89 I 1.021 
Bounding: l.n ,

Reactor shutdown, core removal, storage, shiPPing or other date confurmng that madiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I
 

DOEl8NF/REP-<J78 December 2003 
Revision 1 Page 0-277 



----

I 
I 
I

I 
I
t
I 

I

I 
I

I 

,---------------------------------------------------

Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lJlfonuation Estimated 

Fuel Name: MISCELLANEOUS RSWF FUEL 1Fuel decay start date: 1963 Canister usage: 
SNFID#: 366 Estimates as of: 2030 18"x10' 

Fuel Units & Descr: 1 - UNKNOWN Template: FFTF (FAST. SST. 10 to 30%. Pu & U) 2.00
 
Heavy Metal Mas.: 80'--' : E0'--'4161.52kg 2Template Bumup(MWd): 5011.2
 
ROD Storage Site: INEEL T.mpt.... BOl He3vy Metal Mas. (MTI: 0.0329181
 

Tempi.... Decay Time' 65 years 
U. Estimates m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

AC-2~27,O----------_,I~.3"'1~2'=9~E-""lcCl---___cC12"'.~52~2".1"'8:=2-_ ___'2:::8".96:o=7~.98~c1 O.ooE+OO 1.64.c~Ec.-Q;;:7;;_--_c3"'."'80;;E;...-Q;;:7;;_-It---'Ac.;V;"9o:-Me'2'v---'--_,=o.._;c= 
-i\m:241 1.2356E_Ql 12,522.182 28.967.981 __0.ooE+OOc...__-c:l"'.50~5"'E,,+{)7"3---_"3"'.58,:_;E,.:.+{)~3::--_I11__='0.,,01=50=_-- 5;:.:.",I33==E.:.+l:-::-4 
Am-242m 1.6644E-Q3 12,522.182 28,967.981 O.ooE+OO 2.11 E~+{)~I-_-..:;4".88~E"'+{).;:_i_l-+-~0:;:.0,,250~----:'9.""835E+13 
Am-243 1.0708E-Q4 12.522.182 28.967.981 O.ooE+OO l.34E+OO 3.10E+OO 0.0375 1.112E+14 
C-14 2.5942E-05 12.522.182 28.967.981 O.ooE+OO 3.25E_Ql 7.51E-Ol 0.0575 1.365E+14 
Cl-36 3.4243E-l0 12.522.182 28.967.981---0mE+oo 4.29E-Q6 9.92E-06 0.0850 5.217E+13 
Cm-243 1.9592E-Q4 12.522.182 28.967.981 O.ooE+OO 2.4510+00 5.68E+OO 0.1250 3.425E+13 
Cm-244 5.7332E-Q4 12.522.182 28.967.981 O.ooE+OO 7.18E+OO 1.66E+{)~Ic- ....Jf-.:.0"'.22=50"------=4:::.3o,30,-.E~+:..:1c:.3 
Co-£O 9.1136E_Q5 12.522.182 28.967.981---0.ooE.oo---'1':14E+OO 2.64E+OO 0.3750 1.844E+13 
Cs-l34 9.0657E-Q8 12.522.182 28.967.981 O.oOE+OO 1.14E-Q3 2.63E-Q3 0.5750 7.844E+14 
Cs-l35 4.7693E_Q5 12.522.182 28,967.981 O.ooE+OO 5.97E_Ql 1.38E+OO 0.8500 3.966E+12 
Cs-137 7.4174E_Ql 12,522.182 28,967.981 O.ooE+OO 9.29E+{)3 2.15E-Kl4 1.2500 2.244E+12 
Eu-l54 l.8580E-03 12,522.182 28,967.981 O.ooE+OO 2.33E+{)1 5.38E+{)1 1.7500 1.074E+ll 
Eu-155 2.8896E-04 12.522.182 28.967.981 O.ooE+OO 3.59E+OO 8.31E+OO 2.2500 1.226E+07 
Fe-55 1.7880E_Q7 12,522.182 28,967.981 O.ooE+OO 2.24E_Q3 5.18E-Q3 2.7500 3.573E+08 
H-3 8.6566E-Q4 12.522.182 28.967.981 O.ooE+OO 1.08E+{)1 2.51E+{)1 3.5000 1.486E+06 
1-129 1.2891E-Q6 12,522.182 28.967.981--""omE+oo 1.61E-02 3.73E_Q2 5.0000 6.310E+05 
Kr-85 4.9868E_Q3 12.522.182 28.967.981 O.OOE+OO 6.24E+{)1 1.44E+02 7.0000 7.189E+04 
Np-237 4.9729E-Q6 12.522.182 28.967.981 O.ooE+OO 6.23E-02 l.44E-Ol 11.0000 8.219E+03 
Pa-231 2.1272E-l1 12.522.182 28.967.981 O.ooE+OO 2.66E-07 6.16E_Q7 
Pb-21 0 1.2506E-l1 12.522.182 28.967.981 O.ooE+OO 1.57C;E;...-0"'7c__--....3"'.;o.62~E;...-Q;;:7c___I1 
Pm-147 7.9203E-Q6 12.522.182 28.967.981 O.ooE+OO 9.92E-02 2.29E-01 
Pu-238 1.0081E_Q2 12.522.182 28.967.981 O.ooE+OO 1.26EO'+{)~2---';'2.~92~E='+{)~2-_l1 
Pu-239 6.8387E_Q2 12.522.182 28.967.981 O.ooE+OO 8.56E+{)2 1.98E+{)3 
Pu-240 7.3316E_Q2 12.522.182 28.967.981 O.ooE+OO 9.18E+{)2 2.12E+{)3 
Pu-241 2.4804E-Ql 12.522.182 28.967.981 O.ooE+OO 3.11E+{)3 7.19E+{)3 
Pu-242 2.5343E-Q5 12.522.182 28.967.981 O.ooE+OO 3.17~Ec.;_QO:1'-----"'7;-';.34~Ec.;_QO:l'-----11 
Ra-226 2.9933E-ll 12.522.182 28.967.981 O.ooE+OO 3.75E_Q7 8.67E_Q7 
Ra-228 5_2482E-16 12.522.182 28,967.981 O.ooE+OO 6.57E-12 1.52E-ll 
Ru-l06 2.3188E-14 12,522.182 28.967.981 O.ooE+OO 2.90E-l0 6.72E-l0 
5e-79 1.0117E-Q5 12.522.182 28.967.981 O.ooE+OO 1.27E_Q1 2.93E_Ql 
5n-126 4.3902E-Q5 12.522.182 28,967.981 O.ooE+OO 5.50E_Q1 1.27E+OO 
5r-90 2_6062E_Ql 12,522.182 28.967.981 O.ooE+OO 3.26E+03 7.55E+03 
Tc-99 3.9412E-Q4 12.522.182 28,967_981 O.ooE+OO 4.94"'E+OO"='-__.:.I,:.:.1"'4"'E"'+{)"'Ic......'-l1 
Th-229 5.0327E-12 12.522.182 28.967.981 O_ooE+OO 6.30E-Q8 1.48E_Q7 
Th-230 2.4725E_Q9 12.522.182 28.967.981 O.ooE+OO 3.10E-OS 7.16E_Q5 
Th-232 6.3178E-16 12.522.182 28.967.981 O.ooE+OO 7.91E=---ii12~ __--o-I."'83~E"'--i;I"I_-j1 
11-208 3.4962E_Q7 12.522.182 28.967.981 O.ooE+OO 4.38E-Q3 1.01E_Q2 
U-232 9.4888E_Q7 12.522.182 28.967.981 O.ooE+OO 1.19E~-Q~2~--....;;2.~7~4E~-Q~2~~f:,.,=."T:;h::;e;:;rma:;:;::I:.:P ...o;.::w:,:e;;.r=_=_ 
7U"'-2~33;;-----------c1"'.0888~~E-o-Q9~---_;1~2.~52~2~.1~8:;;2:__--~28:2.;c96"'7;';.9821 __-:0:2.oo~E"'+OO~--~I;::.36~E~-OS~---'3;:..;;_:15~E~-Q5:s'____uNominal Heat BoUnding
U-234 6.2161E-Q6 12.522.182 28.967.981 O.ooE+OO 7.78E_Q2 l.80E_Ql Output Heat Output 
U-235 -5.7530E-Q9 12.522.182 0.000 1.36E_Q2 1.35E_Q2 1.36E_Q2 /Watts! /Watts! 
U-238 2.4505E_Q7 12.522.182 28.967.981 O.ooE+OO 3.07E-03 7.10E-Q3 1.78E+02 4.12E+02 
U-238 -1.7914E_Q7 12.522.182 0.000 9.87E_Ql 9.85E_Ql 9.87E-Ol Total Total 
V-90 2.6062E_Ql 12.522.182 28.967.981 O.ooE+OO 3.26E+03 7.55E+03 
Other Radionuclides 9.67E+03 2.24E-Kl4 
ID. TemoIllte~$wIlJmarv,B_ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used torlhe following reasons: 

Fuel C1.ddlng:I---~SS:-c:::Tc---+-----cSS~T:------IThis fuel malc!1es on til parameters exceplenrichmenl (unknown) 

BO~:lM~~-=~~I-----"U-'M"'ET=A=l--+----'Pu:;';10;-:~"':'';:30;:-U---1 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
From SFD I EstImated 

Nomlnal:1 I 12.522.182 Nominal bumup taken from 8FD and converted to MWd using 8OL04174.061kg 
Bounding: 28.967.981 Bounding bumup taken from SFD and converted to MNd using B01.=4174.061kg 

Checks 
Estimated Bumupl 

Bumu", Multiplier Given Bumup EstImated EOl HMlGlven EOl HM 
Nomlnal:1 0.02 1 0.711 

Bounding: 0.05 ,
Reactor shutdown, core removal, storage, shipping or other date conflnnlng that irradiation ceased for fuel.
 

21 ataJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~ Information Estimated 

Fuel Name: MISCELLANEOUS TREAT FUEL 1Fuel decay start date: 1994 Canister usage: 
SNFID#: 369 Estimates as of: 2030 18"xl0' 

Fuel Units & Doser: 1 - UNKNOWN Template: (Worst Case) 0.01 
_vy Metal Mass: BOl: ; EOl:.12kg 'Template Bumup(MWd): 62.5 
ROD Slor_ Site: INEEL Template BOl _vy Metal Mass (MT): 0.00186865 

Template Decay Time' 35 years 
U. Estilmtes m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-OO 114.137 114.137 O.ooE+OO 2.63E-04 2.63E-04 Avg. MeV 
Am-241 8.4448E+OO 114.137 114.137 O.ooE+OO 9.64E+02 9.64E+02 0.0150 1.399E+14 
Am-242m 1.6848E-02 114.137 114.137 O.ooE+OO 1.92E+OO 1.92E+OO 0.0250 2.783E+13 
Am-243 1.6320E-02 114.137 114.137 O.ooE+OO l.86E+OO 1.86E+OO 0.0375 2.431E+13 
C-14 1.2090E-Ql 114.137 114.137 O.ooE+OO l.38E+Ol 1.38E+Ol 0.0575 3.825E+13 
CI-38 2.2849E-Q3 114.137 114.137 O.ooE+OO 2.61E-Ol 2.61E-Ol 0.0850 1.493E+13 
Cm-243 8.6624E-Q4 114.137 114.137 O.ooE+OO 9.89E-02 9.89E-02 0.1250 1.170E+13 
Cm-244 l.6848E-Ol 114.137 114.137 O.ooE+OO 1.92E+Ol 1.92E+Ol 0.2250 1.294E+13 
Co-50 2.8086E+Ol 114.137 114.137 O.ooE+OO 3.21E+03 3.21E+03 0.3750 5.532E+12 
Cs-l34 3.4148E-04 114.137 114.137 O.ooE+OO 3.90E-02 3.90E-Q2 0.5750 8.997E+13 
Cs-l35 4.3976E-04 114.137 114.137 O.ooE+OO 5.02E-Q2 5.02E-Q2 0.8500 3.438E+12 
Cs-137 2.1049E+Ol 114.137 114.137 O.ooE+OO 2.40E+03 2.40E+03 1.2500 2.403E+14 
Eu-154 1.25OOE+OO 114.137 114.137 O.ooE+OO 1.43E+02 1.43E+02 1.7500 1.063E+11 
Eu-155 6.8986E-Q2 114.137 114.137 O.ooE+OO 7.87E+OO 7.87E+OO 2.2500 1.260E+09 
Fe-55 2.9308E-Ol 114.137 114.137 O.ooE+OO 3.35E+Ol 3.35E+Ol 2.7500 3.551E+08 
H-3 2.4311E-Ql 114.137 114.137 O.ooE+OO 2.77E+Ol 2.77E+Ol 3.5000 2.843E-Hl5 
1-129 I.OO18E-OS 114.137 114.137 O.ooE+OO 1.21E-03 121E-Q3 5.0000 1.207E+05 
Kr-85 5.9662E-Ol 114.137 114.137 O.ooE+OO 6.83E+Ol 6.83E+Ol 7.0000 1.382E+04 
Np-237 1.5668E-Q4 114.137 114.137 O.ooE+OO 1.79E-Q2 1.79E-02 11.0000 1.582E+03 
Pa-231 2.8656E-Q6 114.137 114.137 O.ooE+OO 3.27E-04 3.27E-04 
Pb-210 2.3918E-oB 114.137 114.137 O.ooE+OO 2.73E-OO 2.73E-OO 
Pm-147 1.6900E-Q2 114.137 114.137 O.ooE+OO 1.93E+OO 1.93E+OO 
Pu-238 -8.6123E-Q1 114.137 0.000 3.09E+Ol O.ooE+OO 3.09E+Ol 
Pu-239 -4.8440E-02 114.137 0.000 3.74E+OO O.ooE+OO 3.74E+OO 
Pu-240 -3.oo95E-Ql 114.137 0.000 4.77E+OO O.ooE+OO 4.77E+OO 
Pu-241 -1.0411E+02 114.137 0.000 1.23E+03 O.ooE+OO 1.23E+03 
Pu-242 -1.1381E-Q4 114.137 0.000 2.OOE-02 7.66E-Q3 2.OOE-02 
Ra-226 6.4400E-oB 114.137 114.137 O.ooE+OO 7.35E-OO 7.35E-Q6 
Ra-228 5.9952E-07 114.137 114.137 O.ooE+OO 6.84E-OS 6.84E-Q5 
Ru-lOO 8.5526E-Q7 114.137 114.137 O.ooE+OO 9.76E-OS 9.76E-OS 
5e-79 1.9181E-04 114.137 114.137 O.ooE+OO 2.19E-Q2 2.19E-Q2 
5n-126 1.6671E-04 114.137 114.137 O.ooE+OO 1.90E-Q2 1.90E-Q2 
5r-90 1.9799E+Ol 114.137 114.137 O.ooE+OO 2.26E+03 2.26E+03 
Te-99 6.7678E-Q3 114.137 114.137 O.ooE+OO 7.72E-Ql 7.72E-Ol 
Th-229 1.7488E-Q6 114.137 114.137 O.ooE+OO 2.ooE-04 2.ooE-04 
Th-230 5.8704E-OO 114.137 114.137 O.ooE+OO 6.70E-Q4 6.70E-Q4 
Th-232 6.0208E-Q7 114.137 114.137 O.ooE+OO 6.87E-OS 6.87E-OS 
TI-208 8.7573E-Q5 114.137 114.137 O.ooE+OO l.ooE-Q2 l.ooE-Q2 
U-232 2.37OOE-Q4 114.137 114.137 O.ooE+OO 2.71E-Q2 2.71E-Q2 Thermal Power 
U-233 3.6128E-Q4 114.137 114.137 O.ooE+OO 4.12E-Q2 4.12E-Q2 Nominal Heal Bounding 
U-234 12788E-Q2 114.137 114.137 O.ooE+OO l.46E+OO 1.46E+OO Output Heal Output 
U-235 5.7486E-Q4 114.137 114.137 l.03E-04 6.57E-02 6.57E-Q2 (Watts) (Watts) 
U-238 2.3485E-Q4 114.137 114.137 O.ooE+OO 2.68E-Q2 2.68E-Q2 1.12E+02 1.14E+02 
U-238 1.1581E-Q4 114.137 114.137 1.29E-Q5 1.32E-Q2 1.32E-Q2 Total Total 
V-90 1.9804E+Ol 114.137 114.137 O.ooE+OO 2.26E+03 2.26E+03 
Other Radianuelides 7.04E+03 7.04E+03 
W. TemoIate~·~I'V.B_ audChecb 
Template Selection Summary 

FromSFD lJMd Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE (Worst Case) This Template was used forthe following rvasons: 

Fuel Cladding: UNKNOWN SSTnnconel Th~ fuel dim, closely match any existing templates, the..lo.. the worst case template was used. 
SOL HM Constituents: Pu02-U02 U. Th.&Pu 

BOl Enrichment eyo: Ota 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 114.137 Nominal bumup sel equal to bolInding bumup. 
Bounding: I 114.137 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

EstImated Bumupl 
Bumup Multiplier Given Bumup EstImated EOl HMlGlven EOl HM 

Nominal: 14.21 1 591.641 
Bounding:1 14.21,

Reactor shutdown. core removal, storage, shlppmg or other date confmnlnQ that Irradiation ceased for fuel. 

210lal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worltsheet 
1. Fueland Template Information Estimated 

Fuel Name: MISCEUANEOU5 TREAT FUEL 'Fuel decay start dale: 1994 Canister usage: 
SNFID#: 905 Estimates as of: 2030 18"x1D' 

Fuel Units & Oeser: 1 - UNKNOWN Template: N-Reaetor (Graphite, Zirc. 0 to 5%. U) 0.01 
_vy Metal Ma..: BOl.: ; EOl.:.121<g 'Temp'a.. Bumup(MWd): 69600 
ROD 510'-- SIte: INEEL Template BOL He3vy Metal Mass (MT): 11.6 

Templa" Deeay Time: 35 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.2184E-10 126.700 126.700 O.ooE+OO	 5.34E-OS 5.34E-08 Avg.MeV 
Am-241 9.6379E-Q2 126.700 126.700 0.001:+00	 1.22E-Hl1 1.22E-Hl1 0.0150 6.156E+12 
Am-242m 5.8463E-Q5 126.700 126.700 O.OOE+OO	 7.41E-Q3 7.41E-03 0.0250 1.258E+12 
Am-243 4.6279E-Q5 126.700 126.700 O.OOE+OO	 5.86E-Q3 5.86E-03 0.0375 1.164E+12 
C-14 9.2026E-Q5 126.700 126.700 O.OOE+OO	 1.17E-02 1.17E-Q2 0.0575 1.328E+12 
CI-36 O.OODOE+OO 126.700 126.700 O.OOE+OO	 O.OOE+OO O.ooE+OO 0.0850 6.986E+11 
Cm-243 O.OOOOE+OO 126.700 126.700 O.OOE+OO	 O.ooE+OO O.ooE+OO 0.1250 4.639E...11 
Cm-244 4.5445E-Q4 126.700 126.700 O.ooE+OO	 5.76E-02 5.76E-Q2 0.2250 5.993E+11 
Co-6O 6.3707E-05 126.700 126.700 O.ooE+OO	 8.07E-03 8.07E-Q3 0.3750 2.593E+11 
CS-134 1.4042E-05 126.700 126.700 0.001:+00	 1.78E-03 1.78E-Q3 0.5750 5.595E+12 
Cs-135 1.0086E-05 126.700 126.700 O.OOE+OO	 1.28E-03 1.28E-03 0.8500 5.684E+10 
CS-137 1.1945E+OO 126.700 126.700 O.OOE+OO	 1.51E-Hl2 1.51E-Hl2 1.2500 3.101E+10 
EU-154 6.6451E-03 126.700 126.700 O.ooE+OO	 8.42E-01 8.42E-Q1 1.7500 1.573E+09 
EU-155 2.9052E-Q4 126.700 126.700 O.OOE+OO	 3.68E-02 3.68E-Q2 2.2500 1.270E+05 
Fe-55 2.8807E-08 126.700 126.700 O.OOE+OO	 3.65E-04 3.65E-Q4 2.7500 2.965E+03 
H-3 2.1063E-Q3 126.700 126.700 O.OOE+OO	 2.67E-Q1 2.67E-Q1 3.5000 2.622E+03 
1-129 8.6006E-Q7 126.700 126.700 O.ooE-HlO	 1.09E-04 1.09E-Q4 5.0000 1.106E+03 
Kr-ss 2.6739E-Q2 126.700 126.700 O.oOE+OO	 3.39E+OO 3.39E+OO 7.0000 1.254E+02 
Np-237 8.5589E-08 126.700 126.700 O.ooE+OO	 1.08E-03 1.OSE-03 11.0000 1.428E+01 
Pa-231 1.2500E-Q9 126.700 126.700 O.OOE+OO	 1.5/lE-07 1.58E-Q7 
Pb-210 2.3017E-11 126.700 126.700 O.ooE+OO	 2.92E-09 2.92E-Q9 
Pm-147 5.9856E-Q4 126.700 126.700 iloOE+OO	 7.58E-Q2 7.58E-02 
PU-238 2.oo29E-Q2 126.700 126.700 O.ooE+OO	 2.54E+OO 2.54E+OO 
PU-239 2.6836E-Q2 126.700 126.700 O.ooE+OO	 3.65E+OO 3.65E+OO 
PU-240 22802E-02 126.700 126.700 O.OOE.:OO	 2.89E+OO 2.89E+OO 
PU-241 6.1020E-Q1 126.700 126.700 O.OOE+OO	 7.73E-Hl1 7.73E-Hl1 
Pu-242 1.4526E-05 126.700 126.700 O.OOE+OO	 1.84E-Q3 1.84E-Q3 
Ra-226 9.7701E-11 126.700 126.700 O.OOE+OO	 1.24E-08 1.24E-08 
Ra-228 1.1068E-14 126.700 126.700 O.ooE+OO	 1.40E-12 1.40E-12 
RU-106 5_9224E-10 126.700 126.700 O.OOE+OO	 7.50E-OS 7.50E-08 
5..79 1.OS99E-05 126.700 126.700 O.OOE+OO	 1:38E-Q3 1.38E-Q3 
8n-126 O.OOOOE+OO 126.700 126.700 O.ooE+OO	 O.OOE+OO O.OOE+OO 
Sr-90 8.4899E-Q1 126.700 126.700 O.ooE+OO	 1.OSE-Hl2 1.OSE-Hl2 
Te-99 3.6494E-Q4 126.700 126.700 O.OOE+OO	 4.62E-02 4.62E-Q2 
Th-229 12928E-12 126.700 126.700 O.OOE+OO	 1.64E-10 1.64E-10 
Th-230 1.6293E-08 126.700 126.700 O.OOE+OO	 2.06E-06 2.06E-08 
Th-232 1.6451E-14 126.700 126.700 O.OOE+OO	 2.OSE-12 2.OSE-12 
11-2OS 3.4382E-15 126.700 126.700 O.OOE+OO	 4.36E-13 4.36E-13 
U-232 O.OOOOE+OO 126.700 126.700 O.OOE+OO	 O.ooE+OO O.OOE+OO Thennal Power 
U-233 9.9425E-10 126.700 126.700 O.ooE+OO	 1.26E-Q7 126E-Q7 Nominal Heat Bounding 
U-234 6.5575E-05 126.700 126.700 O.OOE+OO	 8.31E-Q3 8.31E-Q3 Output Heat Output 
U-235 -12944E-08 126.700 0.000 4.92E-06	 O.OOE+OO 4.92E-08 /Watts) /Watts) 
U-236 1.1951E-05 126.700 126.700 O.OOE+OO	 1.51E-Q3 1.51E-Q3 2.16E+OO 2.16E+OO 
U-238 -3.0619E-Q7 126.700 0.000 7.99E-05	 4.11E-05 7_99E-05 Total Total 
V-90 8.4928E-Q1 126.700	 126.700 O.OOE+OO 1.OSE-Hl2 1.OSE-Hl2 
Other Radianuelides 1.45E-Hl2 1.45E-Hl2
m. Template Sdeetlon Sw:ltntllrv. ..00(:'"
Templete Selection Summarv 

FromSFD U_ Basis for Parameter Differences: _,Moderator: GRAPHITE GRAPHITE This Template was used for the following reasons: 
Fuel Cladding: UNKNOWN ZIRC This fuel matches on all parameters except dadding (unknown) and enrichment (unknown). 

DOL HM eonstltuents: UMETAL U 
BOl Enrichment %: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 126.700 Nominal bumup set equal 10 bounding bumup. 
Boundlng,1 I 126.700 Bounding bumup estimated by assuming BOL heavy metal mass was Mice EOL 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given BumuD EstImated EOL HMiGiven EOL HM 

Nominal: 87.91 I 1.831 
Bounding: 87.91 ,

Reactor shutdown, core romoval. storage, shiPping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I.F_ aml T~te Information Estimated 

Fuel Name: MIT 'Fuel decay start date: 1994 Canister usage: 
SNFID#: 136 Estimates as of: 2030 18"xl0' 

Fuel Unils & llescr: 120 - 15 FLAT PLATES Template: ATR (Ught Water, Alum.• 60 to 100%, U) 4.00 
_vy Metal Mas.: BO~5.46k9 ; EO~3.03k9 'Tempi.... Bumup(MWd): 367.2 
ROD Storage Site: SRS Templa" BOL _vy Metal Ma.. (MT): 0.00116689 

Tempi.... Decay Time' 35 years 

n.EstiDmte8 m x. x, b Y. y, Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 21,239.751 42,479.502 O.ooE+OO 4.26E-05 8.52E-05 Avg.MeV 
Am-241 2.5251E-03 21,239.751 42,479.502 O.ooE+OO 5.36E+1l1 1.07E+1l2 0.0150 3.129E+15 
Am-242m 3.9624E-07 21,239.751 42,479.502 O.ooE+OO 8.42E-03 1.68E-Q2 0.0250 6.497E+14 
Am-243 1.4680E-Q6 21,239.751 42,479.502 O.ooE+OO 3.16E-02 6.32E-Q2 0.0375 5.647E+14 
C-14 5.7053E-09 21,239.751 42,479.502 O.ooE+OO 1.21E-04 2.42E-Q4 0.0575 6.078E+14 
CI-36 1.3124E-32 21,239.751 42,479.502 O.ooE+OO 2.79E-28 5.57E-28 0.0850 3.662E+14 
Cm-243 1.1419E-07 21,239.751 42,479.502 O.ooE+OO 2.43E-03 4.85E-03 0.1250 2.419E+14 
Cm-244 1.6522E-05 21,239.751 42,479.502 O.ooE+OO 3.51E-Ql 7.02E-Ql 0.2250 3.162E+14 
Co-50 7.4047E-Q7 21,239.751 42,479.502 O.ooE+OO 1.57E-Q2 3.15E-Q2 0.3750 1.375E+14 
Cs-l34 2.0455E-Q5 21,239.751 42,479.502 O.ooE+OO 4.34E-Ql 8.69E-Ql 0.5750 2.273E+15 
Cs-l35 3.4477E-06 21,239.751 42,479.502 O.ooE+OO 7.32E-02 1.46E-Ol 0.8500 2.777E+13 
Cs-137 1.4365E+OO 21,239.751 42,479.502 O.OOE+OO 3.05E+04 6.10E+04 1.2500 1.343E+13 
Eu-l54 7.3230E-03 21,239.751 42,479.502 O.OOE+OO 1.56E+1l2 3.11E+1l2 1.7500 7.560E+11 
Eu-155 5.9259E-04 21,239.751 42,479.502 O.OOE+OO 1.26E+Ol 2.52E+1l1 2.2500 6.322E+07 
Fe-55 2.2791E-06 21,239.751 42,479.502 O.OOE+OO 4.84E-Q2 9.68E-Q2 2.7500 6.032E+07 
H-3 1.9698E-03 21,239.751 42,479.502 O.OOE+OO 4.18E+1l1 8.37E+1l1 3.5000 3.495E+04 
1-129 7.5300E-07 21,239.751 42,479.502 O.ooE+OO 1.5OE-02 3.20E-02 5.0000 1.428E+04 
Kr-85 4.1176E-Q2 21,239.751 42,479.502 O.ooE+OO 8.75E+1l2 1.75E+1l3 7.0000 1.563E+03 
Np-237 9.5752E-06 21,239.751 42,479.502 O.OOE+OO 2.03E-Ol 4.07E-Ql 11.0000 1.742E+02 
Pa-231 3.9379E-09 21,239.751 42,479.502 O.OOE+OO 8.36E-05 1.67E-04 
Pb-21 0 3.3115E-l0 21,239.751 42,479.502 O.OOE+OO 7.03E-06 1.41E-05 
Pm-147 9.2402E-04 21,239.751 42,479.502 O.OOE+OO 1.96E+1l1 3.93E+1l1 
Pu-238 1.6217E-Q2 21.239.751 42,479.502 O.ooE+OO 3.44E+1l2 6.89E+1l2 
Pu-239 4.2810E-Q4 21,239.751 42,479.502 O.OOE+OO 9.09E+OO 1.82E+1l1 
Pu-240 2.4333E-Q4 21,239.751 42,479.502 O.ooE+OO 5.17E+OO 1.03E+1l1 
PU-241 1.6242E-Q2 21,239.751 42,479.502 O.OOE+OO 3.45E+1l2 6.90E+1l2 
Pu-242 3.6329E-Q7 21,239.751 42,479.502 O.OOE+OO 7.72E-Q3 1.54E-Q2 
Ra-226 9.0114E-l0 21,239.751 42,479.502 O.OOE+OO 1.91E-05 3.83E-Q5 
Ra-228 3.1019E-14 21,239.751 42,479.502 O.OOE+OO 6.59E-1O 1.32E-Q9 
RU-l06 2.1225E-l0 21,239.751 42,479.502 O.OOE+OO 4.51E-06 9.02E-06 
8e-79 1.2930E-05 21,239.751 42,479.502 O.OOE+OO 2.75E-Ol 5.49E-Ql 
8n-126 1.1571E-05 21,239.751 42,479.502 O.OOE+OO 2.46E-Ql 4.92E-Ql 
8r-90 1.3472E+OO 21.239.751 42,479.502 O.ooE+OO 2.86E+04 5.72E+04 
Te-99 4.2239E-Q4 21,239.751 42,479.502 O.OOE+OO 8.97E+OO 1.79E+1l1 
Th-229 1.2407E-ll 21,239.751 42,479.502 O.OOE+OO 2.64E-Q7 5.27E-Q7 
Th-230 8.3497E-Q8 21,239.751 42,479.502 O.OOE+OO 1.77E-03 3.55E-Q3 
Th-232 3.8371E-14 21,239.751 42,479.502 O.OOE+OO 8.15E-l0 l.63E-Q9 
TI-208 4.0414E-08 21,239.751 42,479.502 O.ooE+OO 8.58E-Q4 1.72E-Q3 
U-232 1.0948E-07 21,239.751 42,479.502 O.ooE+OO 2.33E-Q3 4.65E-03 Thennal Power 
U-233 3.6275E-Q9 21,239.751 42,479.502 O.OOE+OO 7.70E-Q5 1.54E-Q4 Nominal Heat Bounding 
U-234 1.8562E-Q4 21,239.751 42,479.502 O.OOE+OO 3.94E+OO 7.89E+OO Output Heat Output 
U-235 -2.7235E-Q6 21,239.751 0.000 1.32E-Ol 7.39E-Q2 1.32E-Ql (Watts) (Watts) 
U-236 1.5493E-Q5 21,239.751 42,479.502 O.OOE+OO 3.29E-Ql 6.58E-Ql 3.55E+02 7.11E+02 
U-238 -4.2851 E-09 21,239.751 0.000 1.51E-Q3 1.42E-Q3 1.51E-03 Total Total 
V-90 1.3475E+OO 21,239.751 42,479.502 O.OOE+OO 2.86E+04 5.72E+04 
Other Radionuelides 2.91E+04 5.81E+04 
lU. Temnlate~ ~n-,. aml <:.hedlll 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_:
 UGHTWATER LIGHT WATER 

Fuol Cladding:
 ALUM (6061) ALUM 
BOL HM Cons1lluenls:
 U-ALX U 

BOL Enrichment %: 93.145832 60 to 100 

BumupSumma~(MWd)< Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 21.239.751 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 42,479.502 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDller Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.03 I 1.031 
Bounding: 2.06 ,

Reactor shutdown, core removal, stomge, stupptng or other date confmnlng that Irradiation ceased for fuel.
 

zrotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template hlfonnation Estimated 

Fuel Name: MIT 'Fuel decay start date: 2035 Canister usage: 
SNF 10 II: 135 Estimates as 0': 2030 18"xl0' 

Fuel Units & Deser: 451 - 15 FLAT PLATES Template: ATR (Ught Water. Alum.. 60 to 100%. U) 15.03 
Heavy Metal Ma..,: BOl=245.70kg ; EOL=187.53kg 'Template F.Iumup(MWd): 367.2 
ROO Storage Sire: SRS Template BOL Heavy Metal Ma.. (MT): 0.00116689 

Template Decay Time' 5 years 
m Xb b Yo Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 1.4545E-l0 82.311.108 164.622.216 0.OO""E+OOc~ 1,,,.20E-OS 2.39E_05 Avg. MeV 

';AC'm:'_-;o24-;-;1'=:------~__:_1'-;.1c;1;o90:oiEo_-Q.;;3=----"""'8~2c:.3::;1_;1.:.;.1"'08.;;_--__,l:_:64;_;.c;.6~2:=2"'.216 O.OOE+OO 9.21 E_Kll 1.64E_Kl2 0.0150 3.176E+16
';A...m:'_-;o24~2"m"------_--74:c.54==2='5~Eo_-.;;07=_----'8"'2c:.3'"'1-'1 ....1"'087---~_-1:_:64~.6"'22~.216 O.OOE+OO 3.74E-02 7.48E_Q2 0.0250 6.842E+15 
.;A;::m:;--"24"'3'--- ~1.::;4"'92';_1;;Eo--Q6~---~8;o2c;.3,,l_ol.:.::.1:;;08oc__ ____,l;o64~.6;o2"'2,o.216 O.OOE+OO 1.23E-Ol 2.48E-Ol 0.0375 6.314E+15 
~C'=--lo.4.;;----------'5"'._:::72:':44~E"""'-Q::::9---_';8::::2_c:,3:c_1C'1.710~8o_--1:_:64~.6::::22='.c:2C'16o_-__=O.'=OO~E~+OO~---4C'.""7,lE""-"'04=_--__=9.:.;.4~2E""-'"04=_---j1--0_:'.~05"'7~5---_:'6.:::209=E+:'-1~5 
.::C""~_"36~o- __;l;c.3:;;1~2;;;4.;::E__;-3~2;_---,,82"'.,,3:;_11;.:."'10:;;8;- ___ol642.32622~.216 O.OOE+OO 1.08E-27 2.16E-27 0.0850 3.958E+15 
Cm-243 2.3676E_Q7 82.311.108 164.622.216 O.ooE+OO 1.95E-02 3.90E_Q2 0.1250 3.427E+15 
Cm-2~44-'---------____o5"'.2=o04~2=E"""'-OS=__---_==82?'=3-'-11'-' ..:.:108=__----'164?,~62:c':2.216 O.ooE+OO 4.28E+OO 8.57E+OO 0.2250 3.355E+15 
.,C;:o-6O~C;-------.-~3.:;:8~208E-05 82.311.108 164.622.216 O.ooE+OO 3.14E+OO 6.29E+OO 0.3750 1.624E+15 
Cs-l34 4.8693;;:E'c_Q"'1;-----;;8~2';;,3:c-l"'1.7108~------::1-;;647,S;6;022;O.c;:2'16----O:OOE+OO 4.01 E+04 8.02E+04 0.5750 2.230E+16
Cs-l35 3.44nE_Q6 82,311.1 08 164,622.216 0.OOE.2:+OO~--____;;2o:;.64"*E__;-Q"'1,----""5::;.68~E__;-Q~1,--___jr-~0"'.8;;500;;;_--__;:3';;.1,;,23;;:E:-:.+:.:;-15 
Cs-137 2.8731E+OO 82,311.108 164,622.216 O.ooE+oo 2.36E+05 4.73E+05 1.2500 5.811E+14 
Eu-l54 8.2053E_Q2 82,311.108 164,622.216 O.ooE+OO 6.75E_Kl3 1.35E+04 1.7500 2.437E+13 
EU-155 3.9134E_Q2 82,311.108 164,622.216 O.ooE+OO 3.22E+03 6.44E+03 2.2500 5.112E+13 
Fe-55 6.7429E-Q3 82,311.108 164,622.216 O.OOE+OO 5.55E_Kl2 1.11E+03 2.7500 2.941E+11 
H-3 1.OS99E_Q2 82,311.108 164,622.216 O.ooE+OO 8.72E_Kl2 1.74E+03 3.5000 3.262E+l0 
1-129 7.5300E_Q7 82,311.108 164,622.216 O.OOE+OO 6.20E_Q2 1.24E-01 5.ססOO 9.751E+04 
Kr-85 2.8595E_Q1 82,311.108 164,622.216' O.OOE+OO 2.35E+04 4.71E+04 7.ססOO 1.087E+04 
Np-237 9.5479E_Q6 82,311.108 164,622.2-16-- O-:OOE:=+OO~:----':;7.';;86:;;:E:='-~0'i-l---~1."'57~E~+oo~--/f------;1:-01';;.0000;;;;;;---:'I.;:;22"'5.;::E+.:..;03;;;-
Pa-231 8.9297E-l0 82,311.108 164,622.216 O.ooE+OO 7.35E-OS 1.47E-04 
Pb-21 0 3.7609E-12 82,311.108 164,622.216 0.ooE""+OO:-;::::---~3."'1~OE=--_;;07~--___76.71~9E=--Q_;;7~-1I 
Pm-147 2.5452E+OO 82,311.108 164,622.216--0-.00E""+OO'7.:---,--2=:',=09~E~+05~---4~.==19~E~+05~---j1 
Pu-238 2.OS50E_Q2 82,311.108 164,622-216 O.ooE+OO 1.69E_Kl3 3.38E+03 
Pu-239 4.2838E_Q4 82,311.108 164,622.216 0.ooE':"+OO~7____=3_c:.5.,;,3""E-Kl.:.;::;1----,;7,,,.0",5,,"E-Kl.:.;::;1--j1 
Pu-240 2.4401 E_Q4 82,311.108 164,622.216 0.ooEC':+OO""__----;2c;.0;.;1.;::EC'_-Kl:;;1<___--..:;4~.0~2"'EC'_-Kl"'1<_____l1 
Pu-241 6.8764E-02 82,311.108 164,622.216 O.ooE+OO 5.66E_Kl3 1.13E+04 
Pu-242 3.6329E_Q7 82,311.108 164,622.216 O.ooE+OO 2.99E-02 5.98E_Q2 
Ra-226 3.8045E-ll 82,311.108 164,622.216 O.ooE+OO 3.13E_Q6 6.26E_Q6 
Ra-228 2.9902E-15 82,311.108 164,622.216 O.ooE+OO 2.48E-l0 4.92E-l0 
Ru-l06 1.9055E_Ql 82,311.108 164,622.216 O.OOE+OO 1.57E+04 3.14E+04 
5e-79 1.2936E_05 82,311.108 164.622.216 O.ooE+OO 1.06E+OO 2.13E+OO 
50-126 1.1574E_05 82,311.108 164,622.216 O.ooE+OO 9.53E_Q1 1.91E+OO 
5r-90 2.7505E+OO 82,311.108 164.622.216 O.ooE+OO 2.26E+05 4.53E+05 
Tc-99 4.2239E_Q4 82,311.108 164,622_216 O.ooE+OO 3.48E_Kl1 6.95E_Kl1 
Th-229 1.8848E-12 82,311.108 164,622.216 O.ooE+OO 1.55E-07 3.10E-07 
Th-230 1.7042E_Q6 82,311.108 164,622_216 O.ooE+OO l.40E-Q3 2.81E-Q3 
Th-232 7.8132E-15 82,311.108 164,622.216 O.ooE+OO 6.43E-l0 1.29E_Q9 
T1-208 4.4063E-08 82,311.108 164,622.216 O.ooE+OO 3.63E-Q3 7.25E_Q3 
U-232 1.3151E_Q7 82,311.108 164,622.216 O.ooE+OO 1.08E_Q2 2.16E_Q2 Thermal Power 
-;:U;-:-2:;;33;;;_--------:'1.~95~64;;.;::E__;-Q9;;;_---__;8~2c;,3~1:'1.:o_108~---1"'642;,6;;;22;;.:;:2"'16~-__;;0."'00;;:E~+OO~--___,;.:1.'i:6:_i1Eo--Q4~--___,:;:3.;;:22~Eo:-Q4~-_ilNominal Heat Bounding
U-234 1.8371E_Q4 82,311.108 164,622.216 O.ooE+OO 1.51E_Kll 3.02E_Kll Output Heat Output 
U-235 -2.7235E_Q6 82,311.108 0.000 4.94E_Ql 2.70E_Ql 4.94E_Q1 (Watts) (Watts) 
U-236 l.5493E-OS 82,311.108 164,622.216 O.ooE+OO 1.28E+OO 2.55E+OO 4.17E+03 8.35E+03 
U-238 -4.2851E-Q9 82,311.108 0.000 5.68E-Q3 5.32E-Q3 5.68E-Q3 Total Total 
Y-90 2.7505E+OO 82,311.108 164,622.216 O.ooE+OO 2.26E_Kl5 4.53E_Kl5 
Other Radionuclides 4.23E+05 8,47E+05 

.W. Template SeIeetion Sunlntary.__ ,al1dChed<s 
Temalate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: _._~l;-;'G_;HT;;-;-W;;;A:;;:T;-;ER_;_-j--_.:..U-GH_;T;_;W:::Ac:T--'E'--R-___/ 

BOL .:~n~ti=':~f--_A'-'L=:U:::U~":A"~~1'!.)--+----'A--LU.=U ...M---'--1 

BOL Enrichment %: 93.1245618 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated
 

Nominal:1 82.311.1081 55,096.642 Nominal bumup taken directly from SFO (converted to MWcf).
 
Bounding: I 164.622.216 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
EstImated Bumupl 

BumuD MultiDlJer Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 1.06
 0.67 I 0.871 

Bounding: 2.13 ,
Reactor shutdown. core ramoval, storage, shipptng or other date confinnlng that Irradiation caased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

1. "'lid .ndT~ lJlf~tim Estimated 
Fuel Name: Ml·l (GCRE) 'Fuel decay .19rt date: 1965 Canister usage: 

SNFID#: 137 Estimates as of: 2030 18"xl0' 
Fuel Unl1s & Oeser: 67 - 19 ROD ASSEMBLY Template: Pathfinder (Ught Water. SST. 60 to 100%, U) 3.72 
Heavy Metal Mas.: BOl=58.63kg : EOl=58.29kg "remplsle Bumup(MWd): 6.01 
ROO Storage Site: INEEL Templsle BOL Heavy Metal M... (MT): 0.00012882 

Template Decay Time- 65 years 
n.~tes m x" x. b y" Y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ae-227 4.5940E-OB 316.457 632.914 O.ooE+OO 1,45E-05 2.91E-05 AV9·MeV
Am-241 1.1471E-04 316.457 632.914 O.ooE+OO 3,63E-Q2 7,26E-02 0.0150 2.310E+13
Am-242m 7.4210E-Q9 316.457 632.914 O.ooE+OO 2.35E-Q6 4.70E-OO 0.0250 4.800E+12 
Am-243 9.B236E-l0 316.457 632,914 O.ooE+OO 3.11E-07 6,22E-07 0.0375 4.171E+12
C-14 2,2928E-Q4 316,457 632.914 O.ooE+OO 7.26E-02 1.45E-Ql 0.0575 4.476E+12 
CI-36 1.2260E-OO 316.457 632,914 O.OOE+OO 3.88E-04 7.76E-04 0.0850 2.704E+12
Cm-243 1.2oooE-l0 316.457 632.914 O.ooE+OO 3.80E-OB 7.59E-Q8 0.1250 1,753E+12
Cm-244 7.3577E-l0 316,457 632,914 O.ooE+OO 2.33E-07 4.88E-07 0.2250 2.332E+12 
Co-6O 1.3732E-03 316.457 632.914 O.OOE+OO 4.35E-Ol 8.69E-Ol 0.3750 1.016E+12
Cs-l34 1.2709E-l0 316.457 632.914 O,ooE+oo 4,02E-OB 8,04E-OB 0.5750 1.710E+13
Cs-135 3.0316E-05 316,457 632.914 O.ooE+OO 9.59E-03 1.92E-02
 0.8500 1.660E+11 
Cs-137 7.2579E-Ol 316.457 632.914 O,ooE+oo 2.30E+02 4.59E+02
 1.2500 1.202E+ll
Eu-l54 5.9750E-Q5 316.457 632.914 O.OOE+OO 1.89E-Q2 3,78E-02
 1.7500 4.272E+09
EU-155 l.0577E-05 316,457 632.914 O.OOE+OO 3.35E-03 6.69E-03
 2.2500 8.079E+05
Fe-55 4.1631E-07 316.457 632.914 O.OOE+OO 1.32E-Q4 2,63E-Q4
 2.7500 3.617E+05
H-3 4.6722E-04 316.457 632.914 O.ooE+OO l.48E-Ql 2.96E-Ql
 3.5000 4.749E+Ol
1-129 7.3195E-07 316,457 632.914 O.ooE+OO 2.32E-Q4 4,63E-Q4
 5.0000 1.969E+Ol
Kr-85 5,9418E-03 316.457 632.914 O.ooE+OO 1.88E+OO 3.76E+OO
 7.0000 2. 186E+OO
Np-237 1.1499E-Q6 316,457 632,914 O.OOE+OO 3.64E-04 7.28E-04
 11.0000 2.462E.()1
Pa-231 7.OB99E-Q8 316.457 632.914 O.ooE+OO 2.24E-05 4.49E-05
 
Pb-210 2.2363E-12 316,457 632.914 O.OOE+OO 7.OBE-l0 1.42E-09
 
Pm-147 4.2296E-Q7 316.457 632.914 O.ooE+OO 1.34E-04 2.88E-04
 
Pu-238 2.3295E-Q4 316.457 632.914 O,ooE+oo 7.37E-02 1.47E-Ol
 
Pu-239 6.6722E-Q4 316.457 632.914 O,ooE+oo 2.11E-Ol 4.22E-Ol
 
Pu-240 8.6556E-05 316.457 632.914 O.OOE+OO 2.74E-02 5.48E-02
 
Pu-241 1.6889E-04 316.457 632.914 O,ooE+oo 5,34E-02 1,07E-Ol
 
Pu-242 1.9717E-09 316.457 632.914 O.ooE+OO 6.24E-Q7 1.25E-OO
 
Ra-226 4.5740E-12 316.457 632.914 O.OOE+OO 1.45E-Q9 2,89E-Q9
 
Ra-228 8.3511E-12 316.457 632.914 O.OOE+OO 2.64E-Q9 5.29E-Q9 
RU-lOO 2.0516E-19 316.457 632.914 O.ooE+OO 6.49E-17 1.30E-16 
5e-79 1.3220E-05 316,457 632.914 O.OOE+OO 4.18E-Q3 8.37E-Q3 
5n-126 1.1489E-Q5 316,457 632,914 O.OOE+OO 3.64E-03 7.27E-Q3 
5r-90 6.8872E-Ql 316,457 632.914 O.OOE+OO 2.12E+02 4.23E+02 
Te-99 4.6639E-Q4 316.457 632.914 O.ooE+OO 1.48E-Ol 2.95E-Ol 
Th-229 2.3727E-ll 316.457 632.914 O.ooE+OO 7.51E-09 1.50E-OB 
Th-230 2.7354E-l0 316.457 632.914 O,ooE+oo 8.88E-08 1.73E-Q7 
Th-232 8.3594E-12 316.457 632.914 O.ooE+OO 2,65E-Q9 5.29E-09 
T1-2OB 1.6228E-Q8 316.457 632.914 O,ooE+oo 5.14E-Q6 1.03E-05 
lJ..232 4.3960E-OB 316.457 632.914 O.ooE+OO 1.39E-Q5 2,78E-05 Thermal Power
U-233 3.3344E-09 316.457 632.914 O.OOE+OO 1,OOE-Q6 2,11E-Q6
 Nominal Heat Bounding
U-234 4.0749E-07 316.457 632.914 O.ooE+OO 1.29E-Q4 2.58E-Q4
 Output Heat Output
U-235 -2.7761 E-Q6 316.457 0.000 1.18E-Ol 1.17E-Ql 1.18E-Ql
 /Wattsl /Wattsl
U-236 1.6190E-05 316.457 632.914 O.ooE+OO 5.12E-Q3 1.02E-Q2
 2.58E+OO 5.16E+OO
U-238 -2.8547E-Q9 316,457 0.000 1.35E-Q3 1.35E-03 1.35E-Q3
 Total Total
V-90 6.6889E-Ql 316.457 632.914 O.ooE+OO 2,12E+02 4.23E+02
 
Other Radionuelides 2,88E+02 5.75E+02
 
'm. Te-"teSeIeefiouSt!mmao';u ,.ndC~
 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modorator: UGHTWATEA UGHTWATEA This Template was used for tile following reasons: 

Fuel Cladding: HASTEllOY-X SST This fuel matches on all parameters except cladding (SST is conservative).
BOL HM Conllll1uen1s: U02-Be02 U . 

BOL Enrichment 'Y.,; 93.14285714 GO to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 316.457 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 632.914 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup E.Umated EOL HMlGlven EOL HM 

NomInal:1 0.12 I 1.001 
Bounding: 0.23 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Inadiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet mUS1 be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worl{sheet 
1. Fuel and Template )nf~n Estimated 

Fuel Name: MNR (CANADA) 1Fuel decay start date: 2006 Canister usage:
 
SNF ID #: 1064 Estimates as of: 2030 18"x10'
 

Fuel Units & llescr: 11 . 18 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.31 
Heavy Metal Mass: BOl.=1.96k9 ; EOL=1.38k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time" 20 years 
n. Estimates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal IBounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 545.862 1,091.724 O.OOE+OO 3.62E-07 7.24E-07 Avg. MeV 
Am-241 2.0060E-03 545.862 1,091.724 O.OOE+OO 1.09E+OO 2.19E+OO 0.0150 1.152E+14 
Am-242m 4.2429E-07 545.862 1,091.724 O.oOE+oo 2.32E-04 4.63E-04 0.0250 2.396E+13 
Am-243 1.4899E-06 545.862 1,091.724 O.OOE+OO 8.13E-Q4 1.63E-03 0.0375 2.090E+13 
C-14 5.7135E-09 545.862 1,091.724 O.OOE+OO 3.12E-06 6.24E-06 0.0575 2.239E+13 
CI-36 1.3124E-32 545.862 1,091.724 O.OOE+OO 7.16E-30 1.43E-29 0.0850 1.353E+13 
Cm-243 1.6443E-07 545.862 1,091.724 O.OOE+OO 8.98E-05 l.80E-04 0.1250 9.154E+12 
Cm-244 2.9330E-05 545.862 1,091.724 O.OOE+OO 1.60E-02 3.20E-02 0.2250 1.167E+13 
Co-6O 5.3186E-06 545.862 1,091.724 O.OOE+OO 2.90E-03 5.81E-03 0.3750 5.081E+12 
Cs-l34 3.1563E-03 545.862 1,091.724 O.OOE+OO 1.72E+OO 3.45E+OO 0.5750 8.289E+13 
Cs-l35 3.4477E-06 545.862 1,091.724 O.OOE+OO 1.88E-03 3.76E-03 0.8500 1.401E+12 
Cs-137 2.0313E+OO 545.862 1,091.724 O.OOE+OO 1.11E+03 2.22E+03 1.2500 8.002E+11 
Eu-l54 2.4513E-02 545.862 1,091.724 O.OOE+OO 1.34E+01 2.68E+Ol 1.7500 3.673E+l0 
Eu-155 4.8175E-03 545.862 1,091.724 O.OOE+OO 2.63E+OO 5.26E+OO 2.2500 3.222E+06 
Fe-55 1.2397E-04 545.862 1,091.724 O.OOE+OO 6.77E-02 1.35E-ol 2.7500 1.821E+06 
H-3 4.5697E-03 545.862 1,091.724 O.OOE+OO 2.49E+OO 4.99E+OO 3.5000 8.369E+03 
1-129 7.5300E-07 545.862 1,091.724 O.OOE+OO 4.11E-04 8.22E-04 5.0000 4.730E+02 
Kr-85 1.0850E-ol 545.862 1,091.724 O.OOE+OO 5.92E+Ol 1.18E+02 7.0000 5.223E+01 
Np-237 9.5561E-06 545.862 1,091.724 O.OOE+OO 5.22E-03 1.04E-02 11.0000 5.853E+OO 
Pa-231 2.0359E-09 545.862 1,091.724 O.OOE+OO 1.11E-06 2.22E-06 
Pb-210 4.9728E-ll 545.862 1,091.724 O.OOE+OO 2.71E-08 5.43E-Q8 
Pm-147 4.8502E-02 545.862 1,091.724 O.OOE+OO 2.65E+Ol 5.30E+01 
Pu-238 1.8254E-02 545.862 1,091.724 O.OOE+OO 9.96E+OO 1.99E+Ol 
Pu-239 4.2810E-04 545.862 1,091.724 O.OOE+OO 2.34E-ol 4.67E-01 
PU-240 2.4368E-Q4 545.862 1,091.724 O.OOE+OO 1.33E-01 2.66E-Ol 
Pu-241 3.3415E-02 545.862 1,091.724 O.OOE+OO 1.82E+01 3.65E+Ol 
Pu-242 3.6329E-07 545.862 1,091.724 O.OOE+OO 1.98E-Q4 3.97E-Q4 
Ra-226 2.2854E-l0 545.862 1,091.724 O.OOE+OO 1.25E-07 2.50E-07 
Ra-228 1.2426E-14 545.862 1,091.724 O.OOE+OO 6.78E-12 1.36E-ll 
Ru-l06 6.3569E-06 545.862 1,091.724 O.OOE+OO 3.47E-03 6.94E-03 
8e-79 1.2933E-05 545.862 1,091.724 O.OOE+OO 7.06E-03 1.41E-02 
8n-126 1.1574E-05 545.862 1,091.724 O.OOE+OO 6.32E-03 1.26E-02 
8r-90 1.9248E+OO 545.862 1,091.724 O.OOE+OO 1.05E+03 2.10E+03 
Tc-99 4.2239E-04 545.862 1,091.724 O.OOE+OO 2.31E-01 4.61E-01 
Th-229 5.0953E-12 545.862 1,091.724 O.OOE+OO 2.78E-09 5.56E-09 
Th-230 4.1885E-08 545.862 1,091.724 O.OOE+OO 2.29E-05 4.57E-05 
Th-232 1.9270E-14 545.862 1,091.724 O.OOE+OO l.OSE-l1 2.10E-ll 
T1-208 4.6024E-08 545.862 1,091.724 O.OOE+OO 2.51 E-05 5.02E-05 
U-232 1.2562E-07 545.862 1,091.724 O.OOE+OO 6.87E-05 1.37E-Q4 Thermal Power 
U-233 2.5625E-09 545.862 1,091.724 O.OOE+OO 1.41E-06 2.82E-06 Nominal Heat Bounding 
U-234 1.8450E-04 545.862 1,091.724 O.OOE+OO 1.01E-Ol 2.01E-Ol Output Heat Output 
U-235 -2.7235E-06 545.862 0.000 3.94E-03 2.46E-03 3.94E-03 /Watts) /Watts) 
U-236 1.5493E-OS 545.862 1,091.724 O.OOE+OO 8.46E-03 1.69E-02 1.30E+Ol 2.60E+01 
U-238 -42851E-09 545.862 0.000 4.53E-05 4.301:-05 4.53E-05 Total Total 
V-90 1.9254E+OO 545.862 1,091.724 O.OOE+OO l.OSE+03 2.10E+03 
Other Radionuclides 1.06E+03 2.11E+03 
m. TeJIIJ)IllteSelectl<m ~t'Y.~...StJDlmari.,,~C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Modera1or: UGHTWATER LIGHT WATER 

Fuel Cladding: AlUM ALUM 
SOL HM Constituents: U-ALX U 

BOL enrichment Of.: 93.11672336 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estlmated 

Nominal: 545.862 Nominal bumup calcu1a1ed lrom the heavy melal mass destroyed. 
Bounding: 1.091.724 Bouncting bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Eatimated EOL HMlGlven EOL HM 

Nominal: 0.89 I 1.021 
Bounding:1 1.77 ,

Reactor shutdown, core removal, storage, shipping or other date confurmng that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWG'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T$QjlIIrte WIJmIaU,," Estimated 

Fuel Name: MOX SCRAP SNF 'Fuel decay start date: 1994 Canister usage: 
SNFID#: 368 Estimates as 01: 2030 HIC 

Fuel Units & Doser: 1 . CANISTER OF SCRAP Templ_: FFTF (FAST. SST, 10 to 30%, Pu & U) 1.00 
Heavy Me1a1 Mass: BO[;, ; EO[;'106.34k9 2yemplate Bumup(MWd): 5011.2 
ROO Storage $Ite: INEEL Template BOl Heavy Metal Masa (MT): 0.0329181 

Template Decay Time" 35 years 
n. Estimates m Xn X. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radlonuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.1822E·12 106,140.239 106,140.239 O.OOE-tOO 6.56E-07 6.56E-07 Avg. MeV 
Am·241 1.1066E-Dl 106.140.239 106,140.239 4.10E+02 1.22E+04 1.22E+04 0.0150 3.432E+15 
Am-242m 1.9247E-Q3 106,140.239 106,140.239 O.OOE-tOO 2.04E+02 2.04E+02 0.0250 6.897E+14 
Am-243 1.074OE-D4 106,140.239 106,140.239 O.OOE-tOO 1.14E+Ol 1.14E+Ol 0.0375 8.020E+14 
C-14 2.6042E-D5 106,140.239 106,140.239 O.OOE-tOO 2.76E-tOO 2.76E-tOO 0.0575 7.886E+14 
CI-36 3.4243E-l0 106,140.239 106,140.239 O.OOE-tOO 3.63E-OS 3.63E-05 0.0850 3.841E+14 
Cm-243 4.0629E-04 106,140.239 106,140.239 O.OOE-tOO 4.31E+Ol 4.31E+01 0.1250 2.703E+14 
Cm-244 1.6024E-Q3 106,140.239 106,140.239 O.OOE-tOO 1.70E+02 1.70E+02 0.2250 3.100E+14 
Co-GO 3.4263E-Q3 106,140.239 106,140.239 O.OOE-tOO 3.64E+02 3.64E+02 0.3750 1.344E+14 
Cs-l34 1.5565E-03 106,140.239 106,140.239 O.OOE-tOO 1.65E+02 1.65E+02 0.5750 5.445E+15 
Cs-l35 4.7693E-Q5 106,140.239 106,140.239 O.OOE-tOO 5.06E-tOO 5.06E-tOO 0.8500 5.688E+13 
Cs-137 1.4007E-tOO 106,140.239 106,140.239 O.OOE-tOO 1.49E+05 1.49E+05 1.2500 6.809E+13 
Eu-l54 1.6184E-02 106,140.239 106,140.239 O.OOE-tOO 1.72E+03 1.72E+03 1.7500 1.540E+12 
Eu-155 1.3775E-02 106,140.239 106,140.239 O.OOE-tOO 1.46E+03 1.46E+03 2.2500 3.048E+08 
Fe-55 3.8035E-04 106,140.239 106,140239 O.OOE-tOO 4.04E+Ol 4.04E+01 2.7500 1.757E+09 
H-3 3.8454E-03 106,140.239 106,140.239 O.OOE-tOO 4.08E+02 4.08E+02 3.5000 6.516E+06 
1-129 1.2891E-06 106,140.239 106,140.239 O.OOE-tOO 1.37E-Dl 1.37E-Dl 5.0000 2.062E+06 
Kr-85 2.7858E-02 106,140.239 106,140.239 O.OOE-tOO 2.96E+03 2.96E+03 7.0000 2.355E+05 
Np-237 3.7516E-06 106,140.239 106,140.239 O.OOE-tOO 3.98E-D1 3.98E-Dl 11.0000 2.695E+04 
Pa-231 1.2488E-ll 106,140.239 106,140.239 O.OOE-tOO 1.33E-D6 l.33E-D6 
Pb-21 0 2.4206E-12 106,140.239 106,140.239 O.OOE-tOO 2.57E-D7 2.57E-D7 
Pm-147 1.5671E-02 106,140.239 106,140.239 O.OOE-tOO 1.66E+03 1.66E+03 
Pu-238 1.4877E-02 106,140.239 106,140.239 O.OOE-tOO 1.58E+03 1.58E+03 
Pu-239 -3.5520E-02 106,140.239 0.000 3.37E+03 O.OOE-tOO 3.37E+03 
Pu-24O 2.0690E-02 106,140.239 106,140.239 1.71E+03 3.91E+03 3.91E+03 
Pu-241 -1.4799E-tOO 106,140.239 0.000 7.66E+04 O.OOE-tOO 7.66E+04 
Pu-242 1.1252E-05 106,140.239 106,140.239 4.56E-Dl 1.65E-tOO 1.65E-tOO 
Ra-226 7.6524E-12 106,140.239 106,140.239 O.OOE-tOO 8.33E-D7 8.33E-D7 
Ra-228 2.4066E-16 106,140.239 106,140.239 O.OOE-tOO 2.58E-11 2.56E-11 
Ru-l06 1.5066E-OS 106,140.239 106,140.239 O.OOE-tOO 1.60E-tOO 1.60E-tOO 
5e-79 1.0127E-05 106,140.239 106,140.239 O.OOE-tOO 1.07E-tOO 1.07E-tOO 
5n-126 4.3902E-05 106,140.239 106,140.239 O.OOE-tOO 4.66E-tOO 4.66E-tOO 
5r-90 5.0088E-D1 106,140.239 106,140.239 O.OOE-tOO 5.32E+04 5.32E+04 
Tc-99 3.9412E-D4 106,140.239 106,140.239 O.OOE-tOO 4.18E+01 4.18E+01 
Th-229 2.7219E-12 106,140.239 106,140.239 O.OOE-tOO 2.89E-D7 2.89E-D7 
Th-230 1.0441E-D9 106,140.239 106,140.239 O.OOE-tOO 1.11E-04 1.11E-04 
Th-232 3.1689E-16 106,140.239 106,140.239 O.OOE-tOO 3.36E-ll 3.36E-11 
T1-208 4.6636E-D7 106,140.239 106,140.239 O.OOE-tOO 4.95E-02 4.95E-D2 
U-232 12638E-D6 106,140.239 106,140.239 O.OOE-tOO 1.34E-Dl 1.34E-D1 Thermal Power 
U-233 5.7451E-l0 106,140.239 106,140.239 O.OOE-tOO 6.10E-OS 6.10E-OS Nominal Heat Bounding 
U-234 4.3044E-D6 106,140239 106,140.239 O.OOE-tOO 4.57E-Dl 4.57E-01 Output Heat Output 
U-235 -7.7765E-D9 106,140.239 0.000 6.91E-D4 O.OOE-tOO 6.91E-04 /Wattsl /Watts) 
U-236 1.8050E-D7 106,140.239 106,140.239 O.OOE-tOO 1.92E-D2 1.92E-02 1.68E+03 1.80E+03 
U-238 -1.7914E-D7 106,140.239 0.000 5.03E-D2 3.13E-D2 5.03E-D2 Total Total 
V-90 5.0088E-Dl 106,140.239 106,140.239 O.OOE-tOO 5.32E+04 5.32E+04 
Other Radionuclides 1.50E+05 1.50E+05 

m.TeJIQlIllk~SwuoarY.~ _Chedls 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This T8rJ1)late was used for the following reasons: 

Fuel Cladding: UNKNOWN SST Th~ fuel mat_ on all pammetGlS except cladding (SST ~ COIlSOIValive) and enrichmenl (unknown). 
BOl HM Constituents: PU02-U02 PuandU 

BOL Enrichment %: 10t03O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Esti~ 

Nominal: 106.140.239 Nominal bumup set equal 10 bounding bumup.
Boundlng:1 I 106.140.239 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eatimated EOl HMlGlven EOl HM 

Nominal: 3.28 I 1.051
 
Bounding: 3.28
 ,

Reactor shutdown, core removal, storage, shipping or other date conflmlmg that !Radiation ceased for fuel. 

2Total bumup for all fuel associated with this wol'ksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Wor!lSheet 
I. Fuel and Template InfOll'Rlatioa Estimated 

Fuel Name: MTR CANAL SCRAP 1r-uel decay start date: 1979 Canister usage: 
SNF 10 #: 1062 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 105 - CANISTER OF SCRAP Template: PWR (Ught Water, Zire, 0 to 5%, U) 105.00 
Heavy Metal Mass: BOL: ; EOL:265.98k9 'Template Bumup(MWd): 61.92 
ROD Storage SIte: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 

D.Esdmates m x. x. b y. y. Gamma Sources
 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci)
 Inventories(Ci) Group (bounding)
Ae-227 1.0733E-{)9 266.255 532.511 O.OOE+OO 2.86E-07
 5.72E-{)7 AV9. MeV
Am-241 1.4751E-{)1 286.255 532.511 O.OOE+OO 3.93E+Ol
 7.86E+Ol 0.0150 2.026E+13
Am-242m 2.6809E-04 286.255 532.511 O.OOE+OO 7.14E-{)2
 1.43E-{)1 0.0250 4.061E+12 
Am-243 6.2484E-{)4 286.255 532.511 O.OOE+OO 1.66E-Ol
 3.33E-Ol 0.0375 3.826E+12 
C-14 4.7820E-{)5 266.255 532.511 O.OOE+OO 1.27E-02
 2.55E-{)2 0.0575 4.788E+12
CI-36 8.0297E-{)7 266.255 532.511 O.OOE+OO 2.14E-04
 4.28E-{)4 0.0850 2.237E+12
Cm-243 1.7426E-{)4 266.255 532.511 O.OOE+OO 4.64E-02
 9.28E-02 0.1250 1.488E+12 
Cm-244 2.7616E-02 266.255 532.511 O.OOE+OO 7.35E+OO
 1.47E+Ol 0.2250 1.910E+12 
Co-60 3.5610E-{)4 266.255 532.511 O.OOE+OO 9.48E-{)2
 1.90E-Ol 0.3750 8.248E+l1
Cs-134 2.6260E-{)7 266.255 532.511 O.OOE+OO 6.99E-05
 1.40E-{)4 0.5750 1.943E+13 
Cs-l35 1.4433E-{)5 266.255 532.511 O.OOE+OO 3.84E-03
 7.69E-{)3 0.8500 1.897E+11 
Cs-137 9.8870E-{)1 266.255 532.511 O.OOE+OO 2.63E+02
 5.26E+02 1.2500 1.207E+l1
Eu-l54 6.0320E-{)3 266.255 532.511 O.OOE+OO 1.61E+OO
 3.21E+OO 1.7500 5.308E+09
Eu-155 2.1770E-{)4 266.255 532.511 O.OOE+OO 5.80E-{)2
 U6E-Ol 2.2500 8.732E+05 
Fe-55 7.9296E-{)7 266.255 532.511 O.OOE+OO 2.11E-{)4
 4.22E-{)4 2.7500 3.074E+06
H-3 8.9486E-03 266.255 532.511 O.OOE+OO 2.38E+OO
 4.77E+OO 3.5000 2. 198E+05
1-129 9.8288E-07 266.255 532.511 O.OOE+OO 2.62E-04
 5.23E-{)4 5.0000 9.392E+04 
Kr-SS 1.0707E-{)2 266.255 532.511 O.OOE+OO 2.85E+OO 5.70E+OO 7.0000 1.082E+04
Np-237 1.1927E-{)5 266.255 532.511 O.OOE+OO 3.18E-03 6.35E-03 11.0000 1.242E+03 
Pa-231 1.4703E-{)9 266.255 532.511 O.OOE+OO 3.91E-07 7.83E-07
Pb-21 0 1.8828E-l0 266.255 532.511 O.OOE+OO 4.48E-{)8 8.96E-{)8
Pm-147 6.9606E-{)6 266.255 532.511 O.OOE+OO 1.85E-{)3 3.71E-D3
Pu-238 6.6263E-{)2 266.255 532.511 O.OOE+OO 1.76E+Ol 3.53E+Ol
Pu-239 1.1618E-02 266.255 532.511 O.OOE+OO 3.091=+00 6.19E+OO
PU-240 1.5142E-{)2 266.255 532.511 O.OOE+OO 4.03E+OO 8.06E+OO
Pu-241 4.3766E-{)1 266.255 532.511 O.OOE+OO 1.17E+02 2.33E+02
Pu-242 6.4260E-{)5 266.255 532.511 O.OOE+OO 1.71E-02 3.42E-02
Ra-226 3.8501E-10 266.255 532.511 O.OOE+OO 1.03E-07 2.05E-07
Ra-228 5.2955E-12 266.255 532.511 O.OOE+OO 1.41E-{)9 2.82E-{)9
RU-l06 2.0413E-14 266.255 532.511 O.OOE+OO 5.44E-12 1.09E-ll
Se-79 12376E-{)5 266.255 532.511 O.OOE+OO 3.30E-D3 6.59E-D3
Sn-126 2.5210E-{)5 266.255 532.511 O.OOE+OO 6.71 E-D3 1.34E-{)2
Sr-90 6.4163E-{)1 266.255 532.511 O.OOE+OO 1.71E+02 3.42E+02
Te-99 3.9357E-{)4 266.255 532.511 O.OOE+OO l.05E-{)l 2.10E-Ol
Th-229 l.5644E-lO 266.255 532.511 O.OOE+OO 4.17E-{)8 8.33E-{)8
Th-230 2.7972E-{)8 266.255 532.511 O.OOE+OO 7.45E-{)6 1.49E-{)5
Th-232 5.3036E-12 266.255 532.511 O.OOE+OO 1.41E-{)9 2.82E-{)9
Tl-208 1.5136E-{)7 266.255 532.511 O.OOE+OO 4.03E-05 8.06E-{)S
U-232 4.1005E-{)7 266.255 532.511 O.OOE+OO 1.09E-{)4 2.18E-{)4 Thermal Power
U-233 2.5856E-{)8 266255 532.511 O.OOE+OO 6.88E-06 1.38E-{)s Nominal Heat Bounding
U-234 5.2665E-{)s 266.255 532.511 O.OOE+OO 1.40E-{)2 2.80E-{)2 Output Heat Output
U-235 -1.4487E-{)6 266.255 0.000 1.84E-{)2 1.80E-D2 1.84E-{)2 /Watts) /Watts)
U-236 7.5888E-{)6 266.255 532.511 O.OOE+OO 2.02E-{)3 4.04E-{)3 4.82E+OO 9.63E+00 
U-238 -2.6129E-{)7 266.255 0.000 8.66E-{)2 8.65E-{)2 8.66E-{)2 Total Total
Y-90 6.4180E-{)1 266.255 532.511 O.OOE+OO 1.71E+02 3.42E+02
Other Radionuelides 2.54E+02 5.07E+02
m. Template SdediiJIl Sumn1a- •and (;... 
Template Selection Summary

FromSFO USed Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATEA UGHTWATER This Templat:e was used lor the following reasons:
 

Fuel Claddlng: ZIRC ZIRC This fuel matches on all parameters except enrichment (unknown).
 
BOl HM Constituents: 002 U

SOL Enrichment %: 0105

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 I 266.255 Nominal bumup I_from SFD and converted to MWd using 8Ol.=266.255kg
 
Boundlng:1 532.511
 Bounding bumup assumed to be twice nominm bumup. 

Checks 

Eslimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 0.03
 I 1.001
 
Boundlng:1 0.06
 ,

Reactor shutdown. core re:noval, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this INOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWCVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FudaneJ T~te lnf011Wllion Estimated 

Fuel Name: MURR (COLUMBIA) 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 144 Estimates as of: 2030 18"xl0' 

Fuel Units & DesCO': 953 - 24 CURVED PLATES Template: ATR (Ughl Water, Alum., 60 to 100%, U) 26.47 
Heavy Me1a1 Mas.: BOl=791.94kg : EOl=689.69kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Me1a1 Mas. (MT): 0.00116689 

Template Decay Time" 5 years 

n. Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 96,839.268 193,678.536 O.ooE+OO 1.41E-05 2.82E-Q5 Avg.MeV 
Am-241 1.1190E-03 96,839.268 193,678.536 O.ooE+OO 1.08E-Kl2 2.17E-Kl2 0.0150 3.737E+16 
Am-242m 4.5425E-07 96,839.268 193,678.536 O.ooE+OO 4.40E-02 8.80E-Q2 0.0250 8.050E+15 
Am-243 1.4921E-OB 96,839.268 193,678.536 O.ooE+OO 1.44E-Ol 2.89E-Ol 0.0375 7.429E+15 
C-14 5.7244E-09 96,839.268 193,678.536 O.ooE+OO 5.54E-04 1.11E-Q3 0.0575 7.304E+15 
CI-36 1.3124E-32 96,839.268 193.678.536 O.ooE+OO 1.27E-27 2.54E-27 0.0850 4.656E+15 
Cm-243 2.3676E-Q7 96,839.268 193,678.536 O.ooE+OO 2.29E-02 4.59E-Q2 0.1250 4.032E+15 
Cm-244 5.2042E-05 96,839.268 193,678.536 O.ooE+OO 5.04E+OO 1.01E-Kll 0.2250 3.947E+15 
Co-50 3.8208E-Q5 96,839.268 193,678.536 O.ooE+OO 3.70E+OO 7.40E+OO 0.3750 1.910E+15 
Cs-l34 4.8693E-Ql 96,839.268 193,678.536 O.ooE+OO 4.72E+04 9.43E+04 0.5750 2.624E+16 
Cs-l35 3.4477E-Q6 96,839.268 193,678.536 O.ooE+OO 3.34E-Ol 6.68E-Ol 0.8500 3.674E+15 
Cs-137 2.8731E+OO 96,839.268 193,678.536 O.ooE+OO 2.78E-Kl5 5.56E+05 1.2500 6.837E+14 
EU-154 8.2053E-Q2 96,839.268 193,678.536 O.ooE+OO 7.95E-Kl3 1.59E+04 1.7500 2.867E+13 
Eu-155 3.9134E-02 96,839.268 193,678.536 O.ooE+OO 3.79E+03 7.58E-Kl3 2.2500 6.014E+13 
Fe-55 6.7429E-Q3 96,839.268 193,678.536 O.ooE+OO 6.53E-Kl2 1.31E-Kl3 2.7500 3.460E+11 
H-3 1.0599E-Q2 96,839.268 193,678.536 O.ooE+OO 1.03E+03 2.05E-Kl3 3.5000 3.838E+10 
1-129 7.5300E-Q7 96,839.268 193,678.536 O.ooE+OO 7.29E-02 1.46E-01 5.0000 1.149E+05 
Kr-85 2.8595E-Ol 96,839.268 193,678.536 O.ooE+OO 2.77E+04 5.54E+04 7.0000 1.279E+04 
Np-237 9.5479E-Q6 96,839.268 193,678.536 O.ooE+OO 9.25E-Q1 1.85E+OO 11.0000 1.442E+03 
Pa-231 8.9297E-10 96,839.268 193,678.536 O.ooE+OO 8.85E-Q5 1.73E-04 
Pl>-21 0 3.7509E-12 96,839.268 193,678.536 O.ooE+OO 3.64E-Q7 7.28E-07 
Pm-147 2.5452E+OO 96,839.268 193,678.536 O.ooE+OO 2.46E+05 4.93E+05 
Pu-238 2.0550E-Q2 96,839.268 193,678.536 O.ooE+OO 1.99E-Kl3 3.98E+03 
Pu-239 4.2838E-04 96,839.268 193,678.536 O.ooE+OO 4.15E-Kl1 8.30E-Kll 
Pu-240 2.4401E-Q4 96,839.268 193,678.536 O.ooE+OO 2.36E-Kl1 4.73E-Kl1 
Pu-241 6.8764E-02 96,839.268 193,678.536 O.ooE+OO 6.66E-Kl3 1.33E+04 
Pu-242 3.6329E-07 96,839.268 193,678.536 O.ooE+OO 3.52E-Q2 7.04E-Q2 
Ra-226 3.8045E-ll 96,839.268 193,678.536 O.ooE+OO 3.68E-Q6 7.37E-OB 
Ra-228 2.9902E-15 96,839.268 193,678.536 O.ooE+OO 2.90E-l0 5.79E-l0 
Ru-1OB 1.9055E-Ol 96,839.268 193.678.536 O.ooE+OO 1.85E+04 3.69E+04 
Se-79 1.2936E-Q5 96,839.268 193,678.536 O.ooE+OO 1.25E+OO 2.51E+OO 
Sn-126 1.1574E-05 96,839.268 193,678.536 O.ooE+OO 1.12E+OO 2.24E+OO 
Sr-90 2.7505E+OO 96.839.268 193.678.538 O.ooE+OO 2.66E+05 5.33E-Kl5 
TC-99 4.2239E-Q4 96,839.268 193,678.536 O.ooE+OO 4.09E-Kll 8.18E-Kll 
Th-229 1.6848E-12 96,839.268 193,678.536 O.ooE+OO 1.83E-07 3.85E-Q7 
Th-230 1.7042E-oB 96.839.268 193.678.536 O.ooE+OO 1.65E-Q3 3.30E-Q3 
Th-232 7.8132E-15 96,839.268 193,678.536 O.ooE+OO 7.57E-l0 1.51E-Q9 
n-208 4.4063E-oB 96,839.268 193.678.536 O.ooE+OO 4.27E-03 8.53E-03 
U-232 1.3151E-Q7 96.839.268 193.678.536 O.ooE+OO 1.27E-02 2.55E-Q2 Thermal Power 
U-233 1.9564E-Q9 96.839.268 193,678.536 O.ooE+OO 1.89E-Q4 3.79E-04 Nominal Heat Bounding 
U-234 1.8371E-Q4 96,839.268 193,678.536 O.ooE+OO 1.78E-Kll 3.56E-Kll Output Heat Output 
U-235 -2.7235E-Q6 96,839.268 0.000 1.5OE+OO 1.33E+OO 1.5OE+OO /Watts} /Watts) 
U-236 1.5493E-05 96,839.268 193,678.536 O.ooE+OO 1.50E+OO 3.ooE+OO 4.91E+03 9.82E+03 
U-238 -4.2851 E-Q9 96.839.268 0.000 1.79E-Q2 1.75E-02 1.79E-Q2 Total Total 
Y-90 2.7505E+OO 96,839.268 193,678.536 O.ooE+OO 2.66E+05 5.33E+05 
Other Radionuclides 4.98E+05 9.96E+05 
em. TODItllate$deetloJ\~!'V,IJ_ andChed<s 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
BOl HM Con_ta: U-ALX U 

SOL Enrichment %: 93.26113117 60 to 100  
Bumup Summary (MWd) Basis for bumup used in estimate: 

FromSFD Estimated 
Nomlnal:1 96,839.268 Nominal bumup calculated from the heavy metal mass destroyed. 

Boundlng:1 I 193,678.536 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOl HMlGlvon EOl HM 

Nominal: 0.39 1 1.011 
Bounding: 0.78 , 

Reactor shutdown. core removal. storage. shipping or other date confinnlng that Irradiation ceased for fuel.
 

'Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy melal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory WorltSheet 
I. Fuel and Template Infonbation Estimated 

Fuel Name: MURR (COLUMBIA) 1Fuel decay start date: 1985 Canister usage: 
SNFID#: 962 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 24 - 24 CURVED PLATES Template: AlR (Ught Water, Alum., 60 to 100%, U) 0.67 
Heavy Metal Mass: BOl.=18.84kg : EOl.=16.29kg 'Templale Bumup(MWd): 367.2 
ROO Storage Sile: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time" 35 years 
n. Estimates m x" b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-Q9 3.391.200 6,782.400 O.ooE+OO 6.81E-Q6 l.36E-OS Avg. MeV 
Am-241 2.5251E-03 3.391.200 6.782.400 O.ooE+OO 8.56E+OO 1.71E+Ol 
Am-242m 3.9624E-Q7 3,391.200 6.782.400 O.ooE+OO l.34E-03 2.69E-Q3 
Am-243 1.4880E-Q6 3.391.200 6,782.400 O-:OOE+OO 5.05E-Q3 1.01E-Q2 0.0375 9.016E+13 
C-14 5.7053E-09 3.391.200 6,782.400 O.ooE+OO 1.93E-OS 3.87E-Q5 0.0575 9.705E+13 
CI-36 1.3124E-32 3.391.200 6,782.400 O.ooE+OO 4.45E-29 8.90E-29 0.0850 5.847E+13 
Cm-243 1.1419E-07 3,391.200 6,782.400 O.ooE+OO 3.87E-04 7.74E-04 0.1250 3.862E+13 
Cm-244 1.6522E-Q5 3,391.200 6,782.400 O.ooE+OO 5.60E-02 1.12E-Ql 0.2250 5.048E+13 
Co-6O 7.4047E-Q7 3,391.200 6.782.400 O.ooE+OO 2.51E-03 5.02E-03 0.3750 2.196E+13 
Cs-l34 2.0455E-Q5 3.391.200 6,782.400 ~~-O.ooE+oo 6.94E-02 1.39E-Ql 0.5750 3.630E+14 
Cs-l35 3.4477E-06 3.391.200 6,782.400 O.ooE+OO 1.17E-Q2 2.34E-Q2 0.8500 4.433E+12 
Cs-137 1.4365E+OO 3,391.200 6,782.400 O.ooE+OO 4.87E+03 9.74E+03 1_2500 2.144E+12 
Eu-l54 7.3230E-Q3 3,391.200 6,782.400 O.ooE+OO 2.48E+Ol 4.97E+Ol 1.7500 1.207E+l1 
Eu-155 5.9259E-Q4 3,391.200 6,782.400 O.ooE+OO 2.01E+OO 4.02E+OO 2.2500 1.009E+07 
Fe-55 2.2791E-Q6 3,391.200 6.782.400 O.OoE+OO 7.73E-03 1.55E-Q2 2.7500 9.630E+08 
H-3 1.9698E-Q3 3.391.200 6,782.400 O.ooE+OO 6.68E+OO 1.34E+Ol 3.5000 5.581 E+03 
1-129 7.5300E-Q7 3.391.200 6,782.400 O.ooE+OO 2.55E-Q3 5.11E-03 5.ססOO 2.280E+03 
Kr-85 4.1176E-02 3,391.200 6,782.400 O.ooE+OO 1.40E+02 2.79E+02 7.ססOO 2.496E+02 
Np-237 9.5752E-Q6 3.391.200 6,782.400 O.OOE+OO 3.25E-02 6,49E-Q2 11.ססOO 2.783E+Ol 
Pa-231 3.9379E-Q9 3,391.200 6,782.400 O.ooE+OO l.34E-OS 2.67E-Q5 
Pb-21 0 3.3115E-l0 3.391.200 6,782.400 O.ooE+OO 1.12E-Q6 2.25E-06 
Pm-147 9.2402E-Q4 3,391.200 6,782.400 O.ooE+OO 3.13E+OO 6.27E+OO 
Pu-238 1.6217E-02 3,391.200 6,782.400 O.ooE+OO 5.50E+Ol 1.10E+02 
Pu-239 4.2810E-Q4 3,391.200 6.782.400 O.ooE+OO 1.45E+OO 2.90E+OO 
Pu-240 2.4333E-Q4 3,391.200 6.782.400 O.ooE+OO 8.25E-Ql 1.65E+OO 
Pu-241 1.6242E-Q2 3.391.200 6,782.400 O.ooE+OO 5.51E+Ol 1.10E+02 
Pu-242 3.6329E-Q7 3,391.200 6,782.400 O.ooE+OO 1.23E-03 2.48E-Q3 
Ra-226 9.0114E-l0 3,391.200 6,782.400 O.ooE+OO 3.06E-Q6 6.11E-Q6 
Ra-228 3.1019E-14 3,391.200 6,782.400 O.ooE+OO 1.OSE-l0 2.10E-l0 
Ru-l06 2.1225E-l0 3,391.200 6.782.400 O.ooE+OO 7.20E-Q7 1.44E-Q6 
Se-79 1.2930E-Q5 3.391.200 6,782.400 O.ooE+OO 4.38E-02 8.77E-02 
Sn-126 1.1571E-Q5 3,391.200 6,782.400 O.ooE+OO 3.92E-Q2 7.85E-Q2 
Sr-90 1.3472E+OO 3,391.200 6,782.400 O.ooE+OO 4.57E+03 9.14E+03 
Te-99 42239E-Q4 3,391.200 6.782.400 O.ooE+OO 1.43E+OO 2.86E+OO 
Th-229 1.2407E-ll 3,391.200 6.782.400 O.ooE+OO 4.21E-Q8 8.42E-Q8 
Th-230 8.3497E-Q8 3,391.200 6,782.400 O.ooE+OO 2.83E-Q4 5.86E-Q4 
Th-232 3.8371E-14 3.391.200 6.782.400 O.ooE+OO 1.30E-l0 2.60E-l0 
Tl-208 4.0414E-Q8 3.391.200 6,782.400 O.ooE+OO 1.3iE-Q4 2.74E-Q4 
U-232 1.0948E-Q7 3.391.200 6.782.400 O.ooE+OO 3.71E-Q4 7.43E-Q4 Thermal Power 
U-233 3.6275E-Q9 3,391.200 6,782.400 O.ooE+OO 1.23E-Q5 2.46E-Q5 Nominal Heat Bounding 
U-234 1.8562E-Q4 3,391.200 6,782.400 O.ooE+OO 6_29E-Ql 1.26E+OO Output Heat OUlput 
U-235 -2.7235E-Q6 3,391.200 0.000 3.81E-Q2 2.88E-Q2 3.81E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 3,391.200 6,782.400 O.ooE+OO 5.25E-Q2 1.OSE-Ql 5_68E+41 1.14E+02
 
U-238 4.2851E-Q9 3,391.200 0.000 4.12E-Q4 3.97E-Q4 4.12E-Q4 Total Total
 
V-90 1.3475E+OO 3,391.200 6,782.400 O.ooE+OO 4.57E+03 9.14E+03 
Other Radionuelides 4.64E+03 9.28E+03 
m. Temp/ate Sdectiou SuIllDllll'Y,»_ andCJleeks 
Template Selection Summary 

FromSFO ~ Basis for Parameter Differences: 
R_Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM -
BOl HM Constituents: U-ALX U 

BOL Enrichment %: 93.5 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 3,391.2001 2,411.490 Nominal bumup laken diredly lrom SFD (converted 10 MWd). 
Bounding: 6.782.400 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Eslimatad Bumupl 
Bumup Multiplier Given Bumup Estima1ed EOl HMlGiven EOl HM 

Nomlnal:1 0.57 0.71 I 0.951 
Bounding: 1.14 ,

Reactor shutdown, core removal, storage, shiPping or other date confirming that lnadiatlon ceased for fuel.
 

2Totat bumup for all fuel associated With this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel aud TeqlIate lnformatioo Estimated 

Fuel Name: MURR (COLUMBIA) 'Fuel decay start date: 1990 Canister usage: 
SNFID#: 143 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 312 - 24 CURVED PLATES Template: ATR (Ught Water. Alum .• 60 to torno, U) 13.00 
Heavy Metal Ma••: BOL=259.02kg ; EOl=213.06kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal M_ (MT): 0.00116689 

Template Decay Time' 35 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-Q9 43,522.739 87,045.478 O.ooE+OO 8.73E-Q5 1.75E-Q4 Avg.MeV 
Am-241 2.5251E-Q3 43,522.739 87,045.478 O.ooE+OO 1,10E+02 2.20E+02 0.0150 6.411E+15 
Am-242m 3.9624E-Q7 43,522.739 87,045.478 O.ooE+OO 1.72E-02 3.45E-Q2 0.0250 1.331E+15 
Am-243 l.4880E-06 43,522.739 87,045.478 O.ooE+OO 6.48E-Q2 1.30E-Ql 0.0375 1.157E+15 
C-14 5.7053E-09 43,522.739 87,045.478 O.ooE+OO 2.48E-04 4.97E-Q4 0.0575 1.245E+15 
CI-36 1.3124E-32 43,522.739 87,045.478 O.ooE+OO 5.71E-28 1.14E-27 0.0850 7.504E+14 
Cm-243 1,1419E-07 43,522.739 87,045.478 O.ooE+OO 4.97E-03 9.94E-Q3 0.1250 4.957E+14 
Cm-244 1.6522E-05 43,522.739 87,045.478 O,ooE+OO 7.19E-Ol 1.44E+OO 0.2250 6.479E+14 
Co-50 7.4047E-07 43,522.739 87,045.478 O.ooE+OO 3.22E-Q2 6,45E-02 0.3750 2.818E+14 
Cs-l34 2.0455E-Q5 43,522.739 87,045.478 O,ooE+OO 8.90E-Ol 1.78E+OO 0.5750 4.658E+15 
Cs-l35 3.44nE-Q6 43,522.739 87,045.478 O.ooE+OO l.50E-Ol 3.ooE-Ql 0.8500 5.690E+13 
Cs-137 1.4365E+OO 43,522.739 87,045.478 O.ooE+OO 6.25E+04 1.25E+05 1.2500 2.752E+13 
Eu-l54 7.3230E-Q3 43,522.739 87,045.478 O.ooE+OO 3.19E+02 6.37E+02 1.7500 1.S49E+12 
Eu-155 5.9259E-Q4 43,522.739 87,045.478 O.ooE+OO 2.58E+Ol 5.16E+Ol 2.2500 1.295E+08 
Fe-55 2.2791E-Q6 43,522.739 87,045.478 O.ooE+OO 9.92E-02 1.98E-Ol 2.7500 1.236E+08 
H-3 1.9698E-03 43,522.739 87,045.478 O.ooE+OO 8.57E+Ol 1.71E+02 3.5000 7.163E+04 
1-129 7.5300E-Q7 43,522.739 87,045.478 O.ooE+OO 3.28E-02 6.55E-02 5.ססOO 2.927E+04 
Kr-85 4.1176E-02 43,522.739 87,045.478 O.ooE+OO 1.79E+03 3.58E+03 7.ססOO 3.203E+03 
Np-237 9.5752E-06 43,522.739 87,045.478 O.ooE+OO 4.17E-Ol 8.33E-Ol 11.ססOO 3.571E+02 
Pa-231 3.9379E-09 43,522.739 87,045.478 O.ooE+OO 1.71E-04 3.43E-04 
Pb-21 0 3.3115E-l0 43,522.739 87,045.478 O.ooE+OO l.44E-05 2.88E-05 
Pm-147 9.2402E-04 43,522.739 87,045.478 O.ooE+OO 4.02E+Ol 8.04E+Ol 
Pu-238 1.6217E-02 43,522.739 87,045.478 O.ooE+OO 7.06E+02 1.41E+03 
Pu-239 4.2810E-04 43,522.739 87,045.478 O.ooE+OO 1.86E+Ol 3.73E+Ol 
Pu-240 2.4333E-Q4 43,522.739 87,045.478 O.ooE+OO 1.06E+Ol 2.12E+Ol 
Pu-241 1.6242E-02 43,522.739 87,045.478 O.ooE+OO 7.07E+02 1.41E+03 
Pu-242 3.6329E-07 43,522.739 87,045.478 O.ooE+OO 1.58E-02 3.16E-02 
Ra-226 9.0114E-l0 43,522.739 87,045.478 O.ooE+OO 3.92E-Q5 7.84E-05 
Ra-228 3.1019E-14 43,522.739 87,045.478 O.ooE+OO 1.35E-Q9 2.70E-09 
RU-l06 2.1225E-l0 43,522.739 87,045.478 O.ooE+OO 9.24E-Q6 1.85E-Q5 
Se-79 1.2930E-Q5 43,522.739 87,045.478 O.ooE+OO 5.63E-Ol 1.13E+OO 
Sn-l26 1.1571E-Q5 43,522.739 87,045.478 O.ooE+OO 5.04E-Ol 1.01E+OO 
Sr-90 1.3472E+OO 43,522.739 87,045.478 O.ooE+OO 5.86E+04 1.17E+05 
Te-99 4.2239E-Q4 43,522.739 87,045.478 O.ooE+OO 1.84E+Ol 3.68E+Ol 
Th-229 1.2407E-ll 43,522.739 87,045.478 O.ooE+OO 5.40E-07 1.08E-Q6 
Th-230 8.3497E-oB 43,522.739 87,045.478 O.ooE+OO 3.63E-03 7.27E-Q3 
Th-232 3.8371E-14 43,522.739 87,045.478 O.ooE+OO 1.67E-Q9 3.34E-Q9 
T1-208 4.0414E-oB 43,522.739 87,045.478 O.ooE+OO 1.76E-03 3.52E-Q3 
U-232 1.0948E-Q7 43,522.739 87,045.478 O.ooE+OO 4.76E-03 9.53E-Q3 Thermal Power 
U-233 3.6275E-Q9 43,522.739 87,045.478 O.ooE+OO 1.58E-04 3.16E-Q4 Nominal Heat Bounding 
U-234 1.8582E-Q4 43,522.739 87,045.478 O.ooE+OO 8.08E+OO 1.62E+Ol OutPut Heat Output 
U-235 -2.7235E-Q6 43,522.739 0.000 5.21E-Ol 4.03E-Ql 5.21E-Ol (Watts) (Watts) 
U-236 1.5493E-Q5 43,522.739 87,045.478 O.ooE+OO 6.74E-Ql 1.35E+OO 7.28E+02 1.46E+03 
U-238 -4.2851 E-Q9 43,522.739 0.000 5.97E-03 5.79E-Q3 5.97E-03 Total Total 
Y-90 1_3475E+OO 43,522.739 87,045.478 O.ooE+OO 5.86E+04 1.17E+05 
Other Radlonuelides 5.96E+04 1.19E+05 
m.t~le~~l'V,·Bun!ll ellll CItl!dr$ 
Template Selection Summary 

FrornSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment 0/.: 93.13704494 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FrornSFD Estimated 

Nominal: 43,522.739 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounellng:1 I 87,045.478 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estimated EOl HM/Glven EOl HM 

Nomlnal:1 0.53 I 1.011 
Boundlng:1 1.07 ,

Reactor shutdown, core removal, storage, shipping or other date confinmng that Irradiation ceased for fuel.
 

2Tatal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to gel specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template lJlfol!Jllation Estimated 

Fuel Naroo: MURR (COLUMBIA) 'Fuel decay start date: 1985 Canister usage: 
SNFID#: 142 Estimates as of: 2030 lS"x10'
 

Fuel Units & Iles<:r: 32 - 24 CURVED PLATES Template: AlR (Ught Waler, Alum., 60 to 100%, U) 0.89
 
Heavy Metal Mas.: 801.=25.12kg ; E01.=21.72kg 'Template BumuP{MWd): 367.2
 
ROD Storage 51..,: SR8 Template BOl Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time" 35 years
 

ll.Eotimattls m x. x" b y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding)
Ac-227 2.0068E-09 4.521.600 9.043.200 O.ooE+OO 9.07E-OO 1.81E-OS Avg.MeV
Am-241 2.5251E-Q3 4.521.600 9.043.200 O.ooE+OO 1.14E+Ol 2.28E+Ol 0.0150 6.660E+14
Am-242m 3.9624E-Q7 4.521.600 9.043.200 O.ooE+OO 1.79E-03 3.58E-Q3 0.0250 1.383E+14
Am-243 1.4880E-06 4.521.600 9.043.200 O.ooE+OO 6.73E-03 1.35E-Q2 0.0375 1.202E+14 
C-14 5.7OS3E-09 4.521.600 9.043.200 O.ooE+OO 2.58E-Q5 5.16E-Q5 0.0575 1.294E+14 
CI-36 1.3124E-32 4.521.600 9.043.200 O.ooE+OO 5.93E-29 1.19E-28 0.0850 7.796E+13 
Cm-243 1.1419E-Q7 4.521.600 9,043.200 O.ooE+OO 5.16E-04 1.03E-03 0.1250 5.149E+13
Cm-244 1.6522E-{)5 4.521.600 9,043.200 O.ooE+OO 7.47E-02 1.49E-Ol 0.2250 6.731E+13
Co-6O 7.4047E-Q7 4.521.600 9.043.200 O.ooE+OO 3.35E-03 6.70E-03 0.3750 2.928E+13 
Cs-l34 2.0455E-Q5 4.521.600 9.043.200 O.ooE+OO 9.25E-02 1.85E-Ql 0.5750 4.839E+14
Cs-l35 3.4477E-OO 4.521.600 9.043.200 O.ooE+OO 1.56E-Q2 3.12E-02 0.8500 5.911E+12 
Cs-137 1.4365E+OO 4,521.600 9.043200 O.ooE+OO 6,50E+03 l.30E+04 1.2500 2.859E+12
Eu-l54 7.3230E-03 4.521.600 9.043.200 O.ooE+OO 3.31E+Ol 6.62E+Ol 1.7500 1.609E+l1
Eu-155 5.9259E-{)4 4.521.600 9.043.200 O.ooE+OO 2.68E+OO 5.36E+OO 2.2500 1.346E+07
Fe-55 2.2791E-06 4.521.600 9.043.200 O.ooE+OO 1.03E-Q2 2.OOE-02 2.7500 1.284E+07 
H-3 1.9698E-Q3 4,521.600 9.043.200 O.ooE+OO 8.91E+OO 1.78E+Ol 3.5000 7.442E+03 
1-129 7.5300E-07 4.521.600 9.043.200 O.ooE+OO 3.40E-03 6.81E-03 5.ססOO 3.040E+03 
Kr-85 4.1176E-Q2 4.521.600 9.043.200 O.ooE+OO 1.86E+02 3.72E+02 7.ססOO 3.328E+02 
Np-237 9.5752E-06 4.521.600 9.043.200 O.ooE+OO 4.33E-02 8.68E-Q2 11.ססOO 3.710E+01 
Pa-231 3.9379E-Q9 4.521.600 9.043.200 O.ooE+OO 1.78E-OS 3.56E-OS 
Pb-210 3.3115E-l0 4.521.600 9,043.200 O.ooE+OO 1.50E-06 2.99E-06 
Pm-147 9.2402E-04 4,521.600 9,043.200 O.ooE+OO 4.18E+OO 8.36E+OO 
Pu-238 1.6217E-Q2 4.521.600 9.043.200 O.ooE+OO 7.33E+Ol 1.47E+02 
Pu-239 4.2810E-{)4 4.521.600 9.043.200 O.ooE+OO l.94E+OO 3.87E+OO 
Pu-240 2.4333E-{)4 4.521.600 9.043.200 O.ooE+OO 1.10E+OO 2.20E+OO 
Pu-241 1.6242E-Q2 4.521.600 9.043.200 O.ooE+OO 7.34E+Ol 1.47E+02 
Pu-242 3.6329E-Q7 4.521.600 9.043.200 O.ooE+OO l.64E-{)3 3.29E-{)3 
Ra-226 9.0114E-l0 4,521.600 9.043.200 O.ooE+OO 4.07E-06 8.15E-06 
Ra-228 3.1019E-14 4,521.600 9,043200 O.ooE+OO 1.40E-l0 2.81E-l0 
Ru-lOO 2.1225E-l0 4,521.600 9,043200 O.ooE+OO 9.60E-Q7 1.92E-06 
Se-79 1.2930E-{)5 4.521.600 9,043.200 O.ooE+OO 5.85E-Q2 1.17E-Ql 
Sn-126 1.1571 E-{)5 4,521.600 9,043.200 O.ooE+OO 5.23E-02 1.OSE-Ql 
Sr-90 1.3472E+OO 4.521.600 9.043.200 O.OOE+OO 6.09E+03 1.22E+04 
Tc-99 4.2239E-{)4 4.521.600 9.043.200 O.ooE+OO 1.91E+OO 3.82E+OO 
Th-229 1.2407E-ll 4.521.600 9.043.200 O.ooE+OO 5.61E-08 1.12E-Q7 
Th-230 8.3497E-{)8 4,521.600 9,043.200 O.ooE+OO 3.78E-{)4 7.55E-{)4 
Th-232 3.6371E-14 4,521.600 9,043.200 O.ooE+OO 1.74E-l0 3.47E-l0 
TI-208 4.0414E-{)8 4,521.600 9.043.200 O.ooE+OO 1.83E-{)4 3.65E-{)4 
U-232 1.0948E-Q7 4,521.600 9,043.200 O.ooE+OO 4.95E-{)4 9.90E-{)4 Thennal Power
U-233 3.6275E-Q9 4.521.600 9,043.200 O.ooE+OO 1.64E-{)5 3.28E-{)5 Nominal Heat Bounding
U-234 1.8562E-{)4 4.521.600 9,043.200 O.ooE+OO 8.39E-Ql 1.68E+OO Output Heat Output 
U-235 -2.7235E-06 4,521.600 0.000 5.08E-Q2 3.64E-Q2 5.08E-Q2 /Wattsl !Wattsl 
U-236 1.5493E-{)5 4.521.600 9.043.200 O.ooE+OO 7.01E-Q2 1.40E-Ql 7.57E+01 1.51E+02
U-238 -4.2851E-Q9 4.521.600 0.000 5.49E-04 5.29E-04 5.49E-{)4 Total Total
Y-90 1.3475E+OO 4.521.600 9,043.200 O.ooE+OO 6.09E+03 1.22E+04 
Other Radionuclides 6.19E+03 1.24E+04 

m. Template8eledion ~.lkmw andChediiJ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
ReaetorModerator: UGHTWATER LIGHT WATER 

Fuel Cladding: ALUM (6061) ALUM 
BOl HM Constituents: lJ-ALX U 

BOL Enrichment 0/0: 93.5 6010100 

Bumup Summary (MWd)Z Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:! 4.521.600 3.215.320 Nominal bumup lal<en direct~ from 8FD (converted to MWd). 
Boundlng:1 I 9.043.200 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Muhioller Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.57 0.71 I 0.951 
Boundlng:1 1.14 , 

Reactor shutdown. core removal, storage, shlppmg or other date confinmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with thls worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fud lIDd Template InformatiOll Estimated 

Fuel Name: N REACTOR 'Fuel decay atalt date: 1971 Canister usage:
 
SNFID#: 991 Estimates as of: 2030 MCO
 

Fuel Units & Oeser: 103680 - 2 CONCENTRIC TUBES Template: N--Reactor (Graphite. lire. 0 to 5%, U) 400,00
 
_vy Metal Masa: BOl=2103003,65k9 ; EOl=2096202,24k9 'Template Bumup(MWd): 69600 
ROD Storage Site: HANFORD Template BOl _vy Metal Masa(MT): 11,6 

Template Decay Time" 50 years 
D.Esdmates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8,7399E-l0 7,175,192,979 14,350,385,959 O,ooE+oo 6,27E-03 1.25E-02 Avg, MaV 
Am-241 9,9095E-Q2 7,175,192,979 14,350,385,959 O,ooE+oo 7,11E-K>5 1,42E-K>6 0,0150 4.922E+17 
Am-242m 5,4598E-05 7,175,192,979 14,350,385,959 O,ooE+oo 3,92E-K>2 7,83E-K>2 0,0250 1.001E+17 
Am-243 4,6221E-D5 7,175,192,979 14,350,385,959 O,ooE+oo 3,32E-K>2 6,83E-K>2 0,0375 9,217E+16 
C-14 9,1853E-Q5 7,175,192,979 14,350,385,959 O,ooE+oo 6,59E-K>2 1.32E-K>3 0,0575 1.114E+17 
CI-36 O,OOOOE+oo 7,175,192,979 14,350,385,959 O,ooE+oo O,ooE+oo O,ooE+oo 0,0850 5,530E+16 
Cm-243 O,OOOOE+oo 7,175,192,979 14,350,385,959 O,ooE+oo O,ooE+oo O,ooE+oo 0,1250 3,616E+16 
Cm-244 2,5589E-04 7,175,192,979 14,350,385,959 O,ooE+oo 1.84E-K>3 3,67E+03 0,2250 4.736E+16 
Co-6O 8,8583E-06 7,175,192,979 14,350,385,959 O,ooE+oo 6,35E-K>1 1,27E-K>2 0,3750 2,053E+16 
Cs-l34 9,0661E-08 7,175,192,979 14,350,385,959 O,ooE+oo 6,51E-Ol 1,30E+OO 0,5750 4.478E+17 
Cs-135 1,OO66E-Q5 7,175,192,979 14,350,385,959 O,ooE+oo 7,22E-K>1 1,44E-K>2 0.8500 3.824E+15 
Cs-137 8,4454E-Ol 7,175,192,979 14,350,385,959 O,ooE+oo 6,06E-K>6 1,21E-K>7 1,2500 1,669E+15 
Eu-154 1,9842E-Q3 7,175,192,979 14,350,385,959 O,ooE+oo 1,42E+04 2,85E+04 1.7500 1.023E+14 
Eu-155 3,5690E-D5 7,175,192,979 14,350,385,959 O,ooE+oo 2,56E-K>2 5,12E-K>2 2,2500 9,967E+09 
Fe-55 5,2802E-DB 7,175,192,979 14,350,385,959 O,ooE+oo 3,79E-Ol 7.58E-Ql 2,7500 2,933E+08 
H-3 9,0776E-D4 7,175,192,979 14,350,385,959 O,ooE+oo 6,51E+03 1,30E+04 3,5000 2.595E+08 
1-129 8,8006E-Q7 7,175,192,979 14,350,385,959 O,ooE+oo 6,17E+OO 1,23E-K>1 5,ססOO 1,093E+08 
Kr-SS 1.0138E-Q2 7,175,192,979 14,350,385,959 O,ooE+oo 7,27E+04 1,45E-K>5 7,ססOO 1.235E+07 
Np-237 9,0345E-06 7,175,192,979 14,350,385,959 O,ooE+oo 6,48E-K>1 1.30E-K>2 11,ססOO 1,405E+06 
Pa-231 1.9210E-Q9 7,175,192,979 14,350,385,959 O,ooE+oo 1,38E-Q2 2,76E-Q2 

Pb-21° 7,5862E-ll 7,175,192,979 14,350,385,959 O,ooE+oo 5,44E-D4 1,09E-D3 
Pm-147 1,1372E-05 7,175,192,979 14,350,385,959 O,ooE+oo 8,16E-K>1 1,83E-K>2 
Pu-238 1,7802E-Q2 7,175,192,979 14,350,385,959 O,ooE+oo 1,28E-K>5 2,55E+05 
Pu-239 2,8822E-02 7,175,192,979 14,350,385,959 O,ooE+oo 2,07E+05 4,14E+05 
Pu-240 2,2759E-02 7,175,192,979 14,350,385,959 O,ooE+oo l.83E+05 3,27E+05 
Pu-241 2,9641E-Ol 7,175,192,979 14,350,385,959 O,ooE+oo 2,13E-K>6 4,25E-K>6 
Pu-242 1,4526E-D5 7,175,192,979 14,350,385,959 O,ooE+oo 1,04E-K>2 2,08E-K>2 
Ra-226 2,3132E-l0 7,175,192,979 14,350,385,959 O,ooE+oo 1,66E-03 3,32E-Q3 
Ra-228 1,9655E-14 7,175,192,979 14,350,385,959 O,ooE+oo 1.41E-Q7 2,82E-Q7 
RU-l06 1.9612E-14 7,175,192,979 14,350,385,959 O,ooE+oo 1,41E-07 2,81E-Q7 
5e-79 1.0897E-D5 7,175,192,979 14,350,385,959 O,ooE+oo 7,1l2E-K>1 1.56E-K>2 
5n-126 O,OOOOE+oo 7,175,192,979 14,350,385,959 O,ooE+oo O,ooE+oo O,ooE+oo 
5r-90 5,9411E-Ql 7,175,192,979 14,350,385,959 O,ooE+oo 4,26E-K>6 8,53E-K>6 
Te-99 3,8494E-D4 7,175,192,979 14,350,385,959 O,ooE+oo 2,62E-K>3 5,24E+03 
Th-229 3,1063E-12 7,175,192,979 14,350,385,959 O,ooE+oo 2,23E-D5 4,48E-D5 
Th-230 2,5187E-DB 7,175,192,979 14,350,385,959 O,ooE+oo 1,81E-Ol 3,61E-Ol 
Th-232 2,5287E-14 7,175,192,979 14,350,385,959 O,ooE+oo 1,81E-Q7 3,83E-Q7 
T1-208 6,4885E-15 7,175,192,979 14,350,385,959 O,ooE+oo 4,66E-08 9,31E-DB 
U-232 O,OOOOE+oo 7,175,192,979 14,350,385,959 O,ooE+oo O,ooE+oo O,ooE+oo Thermal Power 
U-233 1.5704E-Q9 7,175,192,979 14,350,385,959 O,ooE+oo 1.13E-02 2,25E-Q2 Nominal Heat Bounding 
U-234 6,6293E-D5 7,175,192,979 14,350,385,959 O,ooE+oo 4,76E+02 9,51E-K>2 Output Heat Output 
U-235 -12930E-Q6 7,175,192,979 0,000 5,68E-K>1 4,75E-K>1 5,68E-K>1 (Watts) (Watts) 
U-236 1,1961E-05 7,175,192,979 14,350,385,959 O,ooE+oo 8,58E-K>1 1.72E-K>2 9,75E+04 1-95E+45 
U-238 -3,0619E-Q7 7,175,192,979 0,000 6,98E-K>2 6,96E-K>2 6,98E-K>2 Total Total 
Y-90 5,9425E-Ql 7,175,192,979 14,350,385,959 O,ooE+oo 4,26E-K>6 8,53E-K>6 
Other Radionuelldes 5,84E-K>6 1.17E-K>7 

:1Il.1Iempla~ SeJediOO ~rY.lll!l'ltll .aP4.C~  Temolate Selection Summary 
From SFD Uaed Basis for Parameter Differences: 

Reactor Moderator: GRAPHITE GRAPHITE
 

Fuel Cladding: ZIRC-2 ZIRC
 
BOl HM Constituents: UMETAL U
 

BOL Enrichment %: 1.250000197 Ot05
 

Bumup Summary (MWd)
 Basis for burnup used in estimate: 
FromSFD
 Estimated 

Nomlnal:1 5,061,929.7811 7,175,192,979 Nominal bumup caJculated from the heavy metal mass destroyed. 
Bounding:1 12,618,021,8881 14,350,385,959 Bounding bumup assumed to be twice nominal bumup. 

Checks

Estimated Bumupl 
BumuD Mu1tiD11er Given BumUD Estimated EOl HMtGlven EOl HM 

Nominal: 0.57 1,42 I 1,001 
Bounding: 1.14 1,14 , 

Reactor shutdo\Ml. core removal, storage, shlpplng or other date confllmmg that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worl<sheet 
L Fuel and Template fuf~ Estimated 

Fuel Name: N.S. SAVANNAH 1r-uel decay start date: 1963 Canister usage: 
SNFID#: 854 Estimates as of: 2030 lS"xl0' 

Fuel Units & Oeser: 12 - UNKNOWN Template: PWR (Light Water, Zirc, 0 to 5% 
, U) 12.00 

Heevy MetsI Mess: BOL: ; EOL:21.09k9 'Templ.1e Bumup(MWd): 61.92 
ROD Storege Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 65 years 
ll.EstimaWli m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 1.25S1E-Q9 31.685 31.685 O.ooE-HlO 3.99E-Q8 3.99E-QS Avg.MeV --
Am-241 1.4761E-Ql 31.685 31.685 O.ooE-HlO 4.68E-HlO 4.68E-HlO 0.0150 8.578E+11
Am-242m 2.5032E-Q4 31.685 31.685 O.ooE-HlO 7.93E-Q3 7.93E-03 0.0250 1.704E+11 
Am-243 6.2387E-Q4 31.685 31.685 O.OOE-HlO 1.98E-02 1.9SE-02 0.0375 1.593E+11 
C-14 4.7739E-Q5 31.685 31.685 O.ooE-HlO 1.51E-03 1.51E-Q3 0.0575 2.185E+11 
CI-36 8.0297E-Q7 31.685 31.685 ----O~OOE-HlO 2.54E-OS 2.54E-Q5 0.0850 9.324E+10
Cm-243 1.2099E-04 31.685 31.685 O.ooE-HlO 3.83E-Q3 3.83E-Q3 0.1250 6.083E+10
Cm-244 1.5560E-02 31.685 31.685 O.ooE-HlO 4.93E-Ql 4.93E-Ol 0.2250 7.932E+10 
Co-6O 4.9580E-Q5 31.685 31.685 O.ooE-HlO 1.57E-03 1.57E-03 0.3750 3.432E+10
Cs-l34 1.7022E-Q9 31.685 31.685 O.ooE+OO 5.39E-oB 5.39E-oB 0.5750 8.169E+11 
Cs-135 1.4433E-Q5 31.685 31.685 O.ooE+OO 4.57E-Q4 4.57E-Q4 0.8500 6.S49E+09 
Cs-137 6.9929E-Ol 31.685 31.685 O.ooE+OO 222E-Hll 222E-Hll 1.2500 3.062E+09
Eu-l54 1.6023E-Q3 31.685 31.685 O.ooE+OO 5.71E-02 5.71E-02 1.7500 1.762E+08
Eu-155 2.6793E-Q5 31.685 31.685 O.ooE+OO 8.49E-Q4 8.49E-Q4 2.2500 3. 110E+04 
Fe-55 l.4580E-oB 31.685 31.685 O.OOE+OO 4.62E-07 4.62E-07 2.7500 1.543E+05
H-3 3.8568E-Q3 31.685 31.685 O.ooE+OO 1.22E-Ql 1.22E-Ol 3.5000 7.695E+03 
1-129 9.8288E-07 31.685 31.685 O.ooE+OO 3.11E-OS 3.11E-OS 5.ססOO 3.286E+03
Kr-SS 4.0617E-Q3 31.685 31.685 O.ooE+OO 1.29E-Ql 1.29E-Ql 7.ססOO 3.783E+02
Np-237 1.2645E-Q5 31.685 31.685 O.ooE+OO 4.01E-Q4 4.01E-Q4 11.ססOO 4.342E+01
Pa-231 1.6376E-09 31.685 31.685 O.ooE+OO 5.19E-oB 5.19E-oB
Pb-21 0 2.8795E-l0 31.685 31.685 O.ooE+OO 9.1iE-09 9.12E-09
Pm-147 1.3264E-Q7 31.685 31.685 O.ooE+OO 4.20E-06 4.20E-06
Pu-236 5.8882E-Q2 31.685 31.685 O.OOE+OO 1.87E+OO 1.87E+OO
Pu-239 1.1613E-Q2 31.685 31.685 O.ooE+OO 3.68E-Ql 3.68E-Ql
Pu-240 1.5142E-Q2 31.685 31.685 O.OOE+OO 4.60E-Ql 4.60E-Ql
Pu-241 2.1269E-Ql 31.685 31.685 O.OOE+OO 6.74E+OO 6.74E+OO
Pu-242 6.4260E-Q5 31.685 31.685 O.ooE+OO 2.04E-03 2.04E-03
Ra-226 5.8889E-l0 31.685 31.685 O.ooE+OO 1.88E-oB I.88E-oB
Ra-228 5.3036E-12 31.685 31.685 O.ooE+OO I.68E-l0 1.68E-l0
Ru-l06 6.8136E-19 31.685 31.685 O.OOE+OO 2.16E-17 2.16E-17
5e-79 1.2372E-Q5 31.685 31.685 O.ooE+OO 3.92E-Q4 3.92E-Q4
5n-126 2.5194E-Q5 31.685 31.685 O.OOE+OO 7.98E-Q4 7.98E-Q4
5r-90 4.4913E-Ql 31.685 31.685 O.ooE+OO 1.42E-Hll 1.42E-Hll
Tc-99 3.9357E-Q4 31.685 31.685 O.ooE+OO 1.25E-Q2 1.25E-Q2
Th-229 1.9331E-l0 31.685 31.685 O.ooE+OO 6.13E-Q9 6.13E-Q9
Th-230 3.5223E-oB 31.685 31.685 O.OOE+OO 1.12E-Q6 1.12E-Q6
Th-232 5.3085E-12 31.685 31.685 O.ooE+OO I.68E-l0 1.68E-l0
TI-208 1.3102E-Q7 31.685 31.685 O.ooE+OO 4.15E-Q6 4.15E-Q6
U-232 3.5497E-Q7 31.685 31.685 O.ooE+OO 1.12E-Q5 1.12E-Q5 Thonnal Power
U-233 2.6647E-oB 31.685 31.685 O.ooE+OO 8.44E-Q7 8.44E-Q7 Nominal Heat BoUnding
U-234 5.5023E-Q5 31.685 31.685 O.ooE+OO 1.74E-Q3 1.74E-Q3 Output Heat Output
U-235 -1.4485E-Q6 31.685 0.000 I.46E-Q3 1.41E-03 1.46E-Q3 /Wattsl /Watts}
U-236 7.5969E-Q6 31.685 31.685 O.ooE+OO 2.41E-Q4 2.41E-Q4 4.65~1 4.65E-G1
U-236 -2.6129E-Q7 31.685 0.000 6.87E-Q3 6.86E-Q3 6.87E-Q3 Total Total
Y-90 4.4913E-Ql 31.685 31.685 O.ooE+OO 1.42E-Hll 1.42E-Hll
Other Radionuclides 2.15E-Hll 2.15E-Hll
m. T......teSelection Sun_ry, • ..... ~.
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ZIRe ZIRe This fuel matches on all parameters except enrichment (unknown).
 
BOl HM Constituents: 002 U 

BOL enrichment %: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal:1 I 31.685 Nominal bumup set equal 10 bou:lding bumup.
 
Bounding: 31.685 Bounding bumup taken from SFD and converted to MWd using BOl=21.123kg
 

Checks 

Estimated Bumupl
Bumup MulUllIier Given Bumup Estimated EOl HMiGiven EOl HM 

0.04Nomin~l I 1.001 
Bounding: 0.04,

Reactor shutdown, core removal, storage, shipping or other date conflrJ11Ing that Inudiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and l'eIJlPlate 1Ilf0000000000on Estimated 

Fuel Name: NEREIDE (FRANCE) lFuei decay start date: 1982 Canister usage: 
SNFID#: 751 Estimates as of: 2030 18"xl0' 

Fuol Units & Oeser: 46 - 12 CURVED PLATES Template: ATR (U9ht Waler, Alum.. 60 to 100%, U) 1.92 
_vy Metal Mass: BOl.= ; EOl.=35.42k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL _vy Metal Masa (MT): 0.00116689 

Template Decay Time' 35 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(CI) Group (bounding) 
Ae-227 2.0068E-09 21.265 42.531 O.OOE+OO 4.27E-08 8.54E-Q8 Avg. MeV 
Am-241 2.5251E-03 21.265 42.531 O.OOE+OO 5.37E-02 1.07E-Ol 0.0150 3.134E+12 
Am-242m 3.9624E-07 21265 42.531 O.OOE+OO 8.43E-06 1.69E-05 0.0250 6.50SE+11 
Am-243 1.4880E-Q8 21.265 42.531 O.OOE+OO 3.16E-05 6.33E-05 0.0375 5.654E+ll 
C-14 5.7053E-09 21.265 42.531 O.OOE+OO 1.21E-07 2.43E-07 0.0575 6.086E+ll 
CI-36 1.3124E-32 21.265 42.531 O.OOE+OO 2.79E-31 5.58E-31 0.0850 3.669E+ll 
Cm-243 1.1419E-07 21.265 42.531 O.OOE+OO 2.43E-06 4.86E-Q8 0.1250 2.426E+ll 
Cm-244 1.6522E-05 21.265 42.531 O.OOE+OO 3.51E-04 7.03E-04 0.2250 3.180E+11 
Co-60 7.4047E-07 21.265 42.531 O.OOE+OO 1.57E-05 3.15E-D5 0.3750 1.377E+ll 
CS-l34 2.0455E-05 21.265 42.531 O.OOE+OO 4.35E-04 8.70E-{)4 0.5750 2.276E+12 
Cs-l35 3.4477E-06 21.265 42.531 O.OOE+OO 7.33E-D5 1.47E-04 0.8500 2.780E+10 
Cs-137 1.4365E+OO 21.265 42.531 O.OOE+OO 3.05E+Ol 6.11E+Ol 1.2500 1.345E+l0 
Eu-154 7.3230E-03 21.265 42.531 O.OOE+OO 1.56E-Ol 3.11E-Ol 1.7500 7.S70E+08 
Eu-155 5.9259E-{)4 21.265 42.531 O.OOE+OO 1.26E-02 2.52E-02 2.2500 6.331E+04 
Fe-55 2.2791 E-Q8 21.265 42.531 O.OOE+OO 4.85E-05 9.69E-05 2.7500 6.040E+04 
H-3 1.9698E-D3 21.265 42.531 O.OOE+OO 4.19E-02 8.38E-02 3.5000 4.116E+Ol 
1-129 7.5300E-07 21.265 42.531 O.OOE+OO 1.60E-05 3.20E-05 5.0000 1.689E+Ol 
Kr-85 4.1176E-02 21.265 42.531 O.OOE+OO 8.76E-ol 1.75E+OO 7.0000 1.856E+OO 
Np-237 9.5752E-Q8 21.265 42.531 O.OOE+OO 2.04E-{)4 4.07E-04 11.0000 2.075E-Ol 
Pa-231 3.9379E-09 21.265 42.531 O.OOE+OO 8.37E-08 1.67E-07 
Pb-21 0 3.3115E-l0 21.265 42.531 O.OOE+OO 7.04E-09 1.41E-Q8 
Pm-147 9.2402E-{)4 21.265 42.531 O.OOE+OO 1.96E-02 3.93E-02 
Pu-238 1.6217E-02 21.265 42.531 O.OOE+OO 3.45E-ol 6.90E-ol 
Pu-239 4.2810E-{)4 21.265 42.531 O.OOE+OO 9.10E-03 1.82E-02 
Pu-240 2.4333E-{)4 21.265 42.531 O.OOE+OO 5.17E-03 1.03E-02 
Pu-241 1.6242E-02 21.265 42.531 O.OOE+OO 3.45E-ol 6.91E-Ol 
Pu-242 3.6329E-07 21.265 42.531 O.OOE+OO 7.73E-Q8 1.55E-05 
Ra-226 9.0114E-l0 21.265 42.531 O.OOE+OO 1.92E-Q8 3.83E-08 
Ra-228 3.1019E-14 21.265 42.531 O.OOE+OO 6.60E-13 1.32E-12 
Ru-l06 2.1225E-l0 21.265 42.531 O.OOE+OO 4.51E-09 9.03E-09 
S6079 1.2930E-D5 21.265 42.531 O.OOE+OO 2.75E-{)4 5.50E-04 
Sn-126 1.1571E-05 21.265 42.531 O.OOE+OO 2.46E·04 4.92E-{)4 
Sr-90 1.3472E+OO 21265 42.531 O.OOE+OO 2.86E+Ol 5.73E+Ol 
Tc-99 4.2239E-04 21.265 42.531 O.ODE+OO 8.98E-03 1.80E-02 
Th-229 1.2407E-ll 21.265 42.531 O.OOE+OO 2.64E-l0 5.28E-l0 
Th-230 8.3497E-Q8 21.265 42.531 O.OOE+OO 1.78E-Q8 3.55E-Q8 
Th-232 3.8371E-14 21.265 42.531 O.ODE+OO 8.16E-13 1.63E-12 
TI-208 4.0414E-08 21.265 42.531 O.OOE+OO 8.59E-07 1.72E-Q8 
U-232 1.0948E-07 21.265 42.531 O.OOE+OO 2.33E-Q8 4.66E-Q8 Thennal Power 
U-233 3.6275E-09 21.265 42.531 O.ODE+OO 7.71E-Q8 1.54E-07 Nominal Heat Bounding 
U-234 1.8562E-04 21.265 42.531 O.OOE+OO 3.95E-03 7.89E-03 Output Heat Output 
U-235 -2.7235E-06 21.265 0.000 7.06E-02 7.05E-02 7.06E-02 /Wattsl /Watts) 
U-236 1.5493E-D5 21.265 42.531 O.ODE+OO 3.29E-{)4 6.59E-{)4 3.58E-41 7.14E-41 
U-238 -4.2851E-09 21.265 0.000 7.14E-04 7.14E-{)4 7.14E-{)4 Total Total 
Y-90 1.3475E+OO 21.265 42.531 O.OOE+OO 2.87E+Ol 5.73E+Ol 
Other Radionuelides 2.91E+Ol 5.82E+Ol 
lB.TellJPlate SeJedion~ry, B .C"
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER This T81'f1)IaIe was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment (unknown). 
BOL HM Cona_ls: U3S12 U 

BOL Enrichment "Yo: 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Eatlmated 

Nominal: 21.265 Nominal bumup taken from SFD and converted to MWd using BOL=35.442kg
Bounding:1 I 42.531 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.00 I 0.981
 
Bounding:1 0.00 

1Reaetor shutdown, core removal, storage, shipping or other date conflrrmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worbheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory ,!!..;:o;;.rll<:;;s:;;h;;.ee=t~ _ 
I. Fuel and Template Illformation Estimated 

Fuel Name: NIST 1Fuel decay start date:
 1997 Canister usage: 
SNF ID II: 752 Estimates as of:
 2030 18"xl0' 

Fuel Units & Desc7: 420 - 17 CURVED PLATES Template:
 HFBR (Heavy Water, Alum., 40 to 1000/0, U) 11.67 
Heavy Metal MaS!): BO~72.16k9 ; EO~33.89kg '7emplo.te Bumup(MWd):
 164.6 
ROD Storage SilD: SRS Template SOL Heavy Metal Mass (MT):
 0.000377
 

Template Decay Time'
 25 years
 
n.Estimaws m x" x. b y" y. Gamma Sources 

Photon Total 
CiJMWd From Nominal Bounding Fuel Initial ActMty Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.4520E-l0 36.405.155 66,463.108 O.OOE+OO 1.98E-Q5 3.62E-{)5 Avg.MeV 
Am·241 9.22&1E-{)3 36,405.155 66,463.108 O.OOE+OO 3.36E+02 6.13E+02 0.0150 6.231E+15 
Am-242m l.3390E-{)6 36,405.155 66,463.108 O.OOE+OO 4.87E-02 8.90E-02 0.0250 1.282E+15 
Am-243 3.7084E-{)5 36,405.155 66,463.108 O.OOE+OO 1.35E+OO 2.46E+OO 0.0375 1.132E+15 
C-14 2.6452E-{)6 36,405.155 66,463.108 O.OOE+OO 9.63E-{)4 1.76E-{)3 0.0575 1.208E+15 
CI-36 4.4441E-31 36,405.155 66,463.108 O.OOE+OO 1.62E-26 2.95E-26 0.0850 7.269E+14 
Cm-243 5.0498E-{)6 36,405.155 66,463.108 O.OOE+OO 1.84E-Ol 3.36E-Ol 0.1250 5.044E+14 
Cm-244 3.8451E-{)3 36.405.155 66,463.108 O.OOE+OO 1.4OE+02 2.56E+02 0.2250 6.274E+14 
Co-6O 2.5225E-Q5 36,405.155 66,463.108 O.OOE+OO 9.18E-Ol l.68E+OO 0.3750 2.716E+14 
Cs-l34 1.9830E-{)3 36,405.155 66,463.108 O.OOE+OO 7.22E+Ol 1.32E+02 0.5750 4.504E+15 
Cs-135 4.2564E-{)6 36,405.155 66,463.108 O.OOE+OO 1.55E-{)1 2.83E-{)1 0.8500 8.870E+13 
Cs-137 1.8141E+OO 36,405.155 66,463.108 O.OOE+OO 6.60E+04 1.21E+05 1.2500 5.987E+13 
Eu-l54 3.4733E-02 36,405.155 66,463.108 O.OOE+OO 1.26E+03 2.31E+03 1.7500 2.478E+12 
Eu-155 7.1081E-Q3 36,405.155 66,463.108 O.OOE+OO 2.59E+02 4.72E+02 2.2500 1.336E+08 
Fe-55 3.5790E-{)4 36,405.155 66,463.108 O.OOE+OO 1_30E+Ol 2.38E+Ol 2.7500 1. 148E+08 
H-3 3.4945E-Q3 36,405.155 66,463.108 O.OOE+OO 1.27E+02 2.32E+02 3.5000 3.943E+06 
1-129 6.6403E-07 36,405.155 66,463.108 O.OOE+OO 2.42E-{)2 4.41E-02 5.0000 1.671E+06 
Kr-85 7.8250E-02 36,405.155 66,463.108 O.OOE+OO 2.85E+03 5.20E+03 7.0000 1.917E+OS 
Np-237 3.1567E-{)5 36,405.155 66,463.108 O.OOE+OO 1.15E+OO 2.10E+OO 11.0000 2.195E+04 
Pa-231 1.3372E-{)9 36,405.155 66,463.108 O.OOE+OO 4.87E-05 8.89E-Q5 
Pb-21 0 3.0644E-ll 36,405.155 66,463.108 O.OOE+OO 1.12E-{)6 2.04E-{)6 
Pm-147 6.5168E-{)3 36,405.155 66,463.i08~~ O.OOE+OO 2.37E+02 4.33E+02 
Pu-238 1.4769E-{)1 36,405.155 66,463.108 O.OOE+OO 5.38E+03 9.82E+03 
Pu-239 6.9502E-04 36,405.155 66,463.108 O.OOE+OO 2.53E+Ol 4.62E+Ol 
Pu-24O 3.7928E-{)4 36,405.155 66,463.108 O.OOE+OO 1.38E+Ol 2.52E+Ol 
Pu-241 1.0565E-{)1 36,405.155 66,463.108 O.OOE+OO 3.85E+03 7.02E+03 
Pu-242 3.0911 E-{)6 36,405.155 66,463.108 O.OOE+OO 1.13E-Ol 2.05E-Ol 
Ra-226 1.1081E-l0 36,405.155 66,463.108 O.OOE+OO 4.03E-{)6 7.37E-06 
Ra-228 2.1185E-14 36,405.155 66,463.108 O.OOE+OO 7.71E-l0 1.41E-{)9 
Ru-l06 2.3621E-{)7 36,405.155 66,463.108 O.OOE+OO 8.60E-{)3 1.57E-{)2 
Se-79 1.2339E-Q5 36,405.155 66,463.108 O.OOE+OO 4.49E-{)1 8.20E-{)1 
Sn-126 1.0194E-Q5 36,405.155 66,463.108 O.OOE+OO 3.71E-{)1 6.78E-{)1 
Sr-90 1.6832E+OO 36,405.155 66,463.108 O.OOE+OO 6.16E+04 1.13E+05 
Tc-99 3.8056E-{)4 36,405.155 66,463.108 O.OOE+OO 1.39E+Ol 2.53E+Ol 
Th-229 9.1252E-12 36,405.155 66,463.108 O.OOE+OO 3.32E-{)7 6.06E-{)7 
Th-230 1.5407E-08 36,405.155 66,463.108 O.OOE+OO 5.61E-04 1.02E-D3 
Th-232 2.8937E-14 36,405.155 66,463.108 O.OOE+OO 1.05E-09 1.92E-{)9 
11-208 4.7272E-{)6 36,405.155 66,463.108 O.OOE+OO 1.72E-{)3 3.14E-D3 
U-232 1.2855E-{)7 36,405.155 66,463.108 O.OOE+OO 4.68E-{)3 8.54E-D3 Thermal Power 
U-233 5.1470E-09 36,405.155 66,463.108 O.OOE+OO 1.87E-<>4 3.42E-{)4 Nominal Heat Bounding 
U-234 5.6069E-Q5 36,405.155 66,463.108 O.OOE+OO 2.04E+OO 3.73E+OO Output Heal OUtput 
U-235 -2.8661 E-{)6 36,405.155 0.000 1.45E-{)1 4.09E-{)2 1.45E-{)1 (Wattsl (Wattsl 
U-236 1.6701E-Q5 36,405.155 66,463.108 O.OOE+OO 6.08E-{)1 1.11E+OO 9.44E+02 1.72E+03 
U-238 -9.4194E-{)9 36,405.155 0.000 1.66E-D3 1.31E-D3 1.66E-D3 Total Total 
Y-90 1.6932E+OO 36,405.155 66,463.108 O.OOE+OO 6.16E+04 1.13E+05 
Other Radionuclides 6.32E+04 1.15E+05 
m. TeJUP/akSeledionSw_,U'Y, BlJl1UQ)Smmottt-y>UUl~ 
Templak selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: HEAVY WATER HEAVY WATER 

Fuel Cladding: ALUM ALUM
SOL HM Constituents: U308 U

SOL Enrichment 'Yo: 93.17430199 40 to 100 

Bumup Summary (MWd) Basis for burnUD used in estimate: 
FromSFD I Estimated
 

Nominal:1 36,405.1551 35,243.243
 Nominal bumup taken dired~ from 8FD (converted to MWd). 
Bounding: 39,175.874 66.463.108 Bounding bumup calculated assuming all BOl heavy metal burned. 

Checks 

EstImated Bumupl
SumUD MultiDfier Given Bumup Estimated EOL HMiGiven EOL HM 

Nomlnal:1 1.16 0.97 I 0.991 
Bounding: 2.11 1.70,

Reador shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Tota! bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
 



DOEl8NF/REP-Q78 December 2003 
Revision 1 Page D-295 

I 
I ,

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I
 
I
 

Fuel Radionuclide Inventory Worksheet 
.1.FlIda..... T.........e~n Estimated 

Fuel Name: NIST 'Fuel decay start date: 1997 Canister usage: 
SNFID#: 154 Estimates 89 of: 2030 18"xl0'  Fuel Units & Oeser: 980·17 CURVED PLATES Template: HFBR (Heavy Water, Alum.• 40101000/0, U) 27.22 

Heavy Metal Ma••: BOl=367.5Ok9 ; EOl=159.74k9 "Template Bumup(MWd): 164.6 
ROD Storage Site: SRS Template BOl Heavy Metal M••• (MT): 0.000377 

Template Decay Time· 25 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5,4520E·l0 191 .368.359 338.505.353 O.OOE+OO 1.04E-Q4 1.85E·04 Avg. MeV 
Am·241 9.2284E-Q3 191 ,368.359 338.505.353 O.OOE+OO 1.77E+03 3.12E+03 0.0150 3. 173E+16 
Am·242m 1.3390E-Q6 191 ,368.359 338,505.353 O.OOE+OO 2.56E-Ol 4.53E·Ol 0.0250 6.532E+15 
Am-243 3.7084E-05 191.368.359 338.505.353 O.OOE+OO 7.1OE+OO 1.26E+Ol 0.0375 5.767E+15 
C·14 2.8452E-Q8 191 ,368.359 338,505.353 O.OOE+OO 5.06E·03 8.95E-03 0.0575 6.151E+15 
CI-36 4.4441E-31 191.368.359 338,505.353 O.OOE+OO 8.5OE-26 1.5OE-25 0.0850 3.702E+15 
Cm-243 5.049BE-06 191.368.359 338,505.353 O.OOE+OO 9.66E-Ol 1.71E+OO 0.1250 2.569E+15 
Cm-244 3.8451E-Q3 191,368.359 338,505.353 O.OOE+OO 7.36E+02 1.30E+03 0.2250 3.196E+15 
Co-6O 2.5225E-Q5 191,368.359 338,505.353 O.OOE+OO 4.83E+OO 8.54E+OO 0.3750 1.383E+15 
Cs-l34 1.9B30E-03 191,368.359 338,505.353 O.OOE+OO 3.79E+02 6.71E+02 0.5750 2.294E+16 
Cs-135 4.2584E-Q6 191,368.359 338,505.353 O.OOE+OO 8.15E·Ol I.44E+OO 0.8500 4.518E+14 
Cs-137 1.8141E+OO 191,368.359 338.505.353 O.OOE+OO 3,47E+05 6.14E+05 1.2500 3.050E+14 
Eu-l54 3.4733E-Q2 191 ,368.359 338,505.353 O.OOE+OO 6.65E+03 1.18E+04 1.7500 1.262E+13 
Eu-155 7.1OB1E-Q3 191 ,368.359 338,505.353 O.OOE+OO 1.36E+03 2.41E+03 2.2500 6.805E+08 
Fe·55 3.5790E-04 191,368.359 338.505.353 O.OOE+OO 6.85E+Ol 1.21E+02 2.7500 5.848E+08 
H-3 3,4945E-03 191.368.359 338,505.353 O.OOE+OO 6.69E+02 1.18E+03 3.5000 2.008E+07 
1·129 6.8403E·07 191,368.359 338,505.353 O.OOE+OO 1.27E-Ol 2.25E-Ql 5.0000 8.510E+06 
Kr-85 7.8250E-02 191.368.359 338.505.353 O.OOE+OO 1.50E+04 2.65E+04 7.0000 9.762E+OS 
Np-237 3.1567E-05 191,368.359 338,505.353 O.OOE+OO 6.04E+OO 1.07E+Ol 11.0000 1.118E+05 
Pa-231 1.3372E-Q9 191,368.359 338,505.353 O.OOE+OO 2.56E-Q4 4.53E-Q4 
Pb-21 0 3.0644E-ll 191,368.359 338,505.353 O.OOE+OO 5.66E-Q6 1.04E-Q5 
Pm-147 6.5188E-03 191 .368.359 338,505.353 O.OOE+OO 1.25E+03 2.21E+03 
Pu-238 1.4769E-Ql 191,368.359 338,505.353 O.OOE+OO 2.83E+04 5.00E+04 
PU-239 6.9502E-04 191,368.359 338.505.353 O.OOE+OO 1.33E+02 2.35E+02 
Pu-240 3.7928E-Q4 191,368.359 338.505.353 O.OOE+OO 7.26E+Ol 128E+02 
Pu·241 1.0565E-Ql 191,368.359 338,505.353 O.OOE+OO 2.02E+04 3.58E+04 
Pu-242 3.0911E-06 191,368.359 338,505.353 O.OOE+OO 5.92E-Ol l.05E+OO 
Ra-226 1.IOB1E-l0 191.368.359 338.505.353 O.OOE+OO 2.12E-05 3.75E-05 
Ra-228 2.1185E-14 191,368.359 338,505.353 O.OOE+OO 4.05E-Q9 7.17E-Q9 
Ru-l06 2.3621E-07 191.368.359 338,505.353 O.OOE+OO 4.52E-02 8.00E-02 
8 ...79 1.2339E-Q5 191,368.359 338.505.353 O.OOE+OO 2.36E+OO 4.18E+OO 
8n-l26 1.0194E-Q5 191,368.359 338,505.353 O.OOE+OO 1.95E+OO 3.45E+OO 
8r-90 1.6932E+OO 191,368.359 338,505.353 o.oOE+OO 3.24E+05 5.73E+05 
Tc-99 3.8056E-Q4 191 ,368.359 338,505.353 O.OOE+OO 7.28E+Ol 1.29E+02 
Th-229 9.1252E-12 191,368.359 338.505.353 O.OOE+OO 1.75E-Q6 3.09E-Q6 
Th-230 1.5407E-oB 191.368.359 338.505.353 O.OOE+OO 2.95E-Q3 5.22E-03 
Th-232 2.8937E-14 191 ,368.359 338,505.353 O.OOE+OO 5.54E-Q9 9.80E-09 
TJ..2OB 4.7272E-OB 191,368.359 338,505.353 O.OOE+OO 9.05E-Q3 1.60E-Q2 
U-232 1.2855E-07 191,368.359 338,505.353 O.OOE+OO 2.46E-02 4.35E-02 Thermal Power 
U-233 5.1470E-Q9 191,368.359 338,505.353 O.OOE+OO 9.85E-Q4 1.74E-Q3 Nominal Heat Bounding 
U-234 5·.6069E-Q5 191,368.359 338.505.353 O.OOE+OO 1.07E+Ol 1.90E+Ol Output Heat Output 
U-235 -2.8661 E-Q6 191.368.359 0.000 7.41E-Ql 1.93E-Ql 7.41E-Ql /Wattsl /Watts! 
U-236 1.6701E-Q5 191 ,368.359 338,505.353 O.OOE+OO 3.20E+OO 5.65E+OO 4.96E+03 8.78E+03 
U-236 -9.4194E-Q9 191,368.359 0.000 8.23E-Q3 6.43E-Q3 8.23E-Q3 Total Total 
Y-90 1.6932E+OO 191.368.359 338.505.353 O.OOE+OO 3.24E+05 5.73E+05 
Other Radionuclides 3.32E+05 5.88E+05 

IU. TemuJalf:~SumnlaO'i'~ 1IDd CJ\edQI 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Modarator: HEAVYWATEA HEAVY WATER 

Fuel Cladding: ALUM (6061) ALUM 
BOl HM Constituents: U308 U 

BOl Enrichment %: 93.33333333 4010100 

Bumup Summary (MWd) Basis for burnuD used in estimate: 
FromSFD Estimatad 

Nominal: 185.416.245 191.368.359 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 199.527.8781 338,505.353 Bounding bumup calculated assuming all BOL heavy metal bumed. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 1.19 1.03 I 1.031 
Bounding: 2.11 1.70 ,

Reactor shutdown. core removal. storage, shlpptng or other date confirming that IlTadiatlon ceased for fuel.
 

2TotaJ bumup for aU fuel associated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TOfllJ.lIate lJlfo~ Estimated 

Fuel Name: OCONEE 1 Fuel decay start date: 1986 Canister usage: 
SNF ID Ii: 156 Estimates as of: 2030 lB"xlO' 

Fuel Units & Oeser: 14· ROD Template: PVoIR (Ught Water. Zirc, 0 to 5%. U) 0.78 
Heavy Metal Ma..: BOl=39.2Ok9 ; EOl=31.98k9 'Template Bumup(MWd): 61.92 
ROD Storage SlID: INEEL Template BOl Heavy Metal Ma•• (MT): 0.00176911 

Template Decay Time' 35 years 
m x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.7758E·l0 6,863.026 13,726.051 O.OOE+OO 6.02E·OS 1.20E·05 A.g. MaV 
':'A=mc.c2~4;-;1-------10'."'43;;;5:-;;2O::E-O.0~1----6"".;o863~.0;;;2;;;6'-----';1';:;3"',7~26;;';.051 O.OOE+OO 9.85E+02 1.97E+03 0.0150 7.385E+14 
Am·242m 2.8698E-ll4 6,863.026 13,726.051 O.OOE+OO 1.97E+OO 3.94E+OO 0.0250 1.489E+14 
':'A=:m'C'2"'43~~------:6"'.2"'5'"'65~E.-;:04~----'6"".;o863~.0;;;2;;;6----';1';:;3,"'7.;026;;';.051 O.OOE+OO 4.29E+OO 8.59E+OO 0.0375 1.420E+14 
.:;C~.1",4~ .--=4;:..7~90=1 =E.~0~5----,6~,863=",.0",2",6---~13,726.051 O.OOE+OO 3.29E·01 6.57E_Q1 0.0575 1.641E+14 
CI·36 8.0297E·07 6,863.026 13,726.051 o.oo"'EC'+OO;;;;.-__-,5;:;:.51E.o3 1.10E_Q2 0.0850 8.264E+13
 

-3C",m,-,.2=-43~ _,2~.508=,=1o::E-ll4~----,6?,86=3;::.0;;;2",6---_,;1",3,S726.051 O.OOE+OO 1.72E+OO 3.44E+OO 0.1250 5.734E+13
 
Cm·244 4.9015E_Q2 6,863.026 13,726.051 O.OOE+OO 3.36E+02 6.73E+02 0.2250 7.086E+13
 
Ccr60 2.5581E_Q3 6,863.026 13,726.051 O.OOE+OO 1.76E+01 3.51E+01 0.3750 3.047E+13
 
-3CC'S-.:;.1==34-,----------'4~.05=36~E_Q-'=5----6?,';0863~.0;;;2"'6----,;1"'3,'"7=-26;;';.D51--'0.00E+OO 2.78E·01 5.56E_Q1 0.5750 7.087E+14
 
Cs·135 1.4433E·05 6,863.026 13,726.051 O.OOE+OO 9.91E·02 1.98E_Q1 0.8500 9.804E+12
 
-3C=S._'1"'37':-------_--'1"'.3;;;9'=79"'E=+OO:::=----'6~,863="'.0"'2"'6---=13?,:=72",6",.051 O.OOE+OO 9.59E+03 1.92E+04 1.2500 9.631E+12
 
-;oE"'u._,;1~54~-------'20'.0~2:;-;0~3~E.-;:0"'2-----,6"',86~3;';.0;;;2;;;6---_,;1.;:;3,,,,7,,,26;;,;.051 O.OOE+OO 1.39E+02 2.77E+02 1.7500 2.884E+11
 

-;oE,,.U."'1"'55=------_--1;:,.7:::684=E;=-Q_'=3---___:6?,863="'.0"'2"'6--- co13?,:=72"'6::_.05~~-""1 O.OOE+OO 1.21E+01 2.43E+01 2.2500 4.644E+07
 
=F7'e"'.5=5'____ .~. __4:;:."'31~36~E-'.05"'_----6?,"'863=.0='2"'6'-------'1"'3~,7~26?~05:~=1 O.OOE+OO 2.96E-01 5.92E_Q1 2.7500 9.514E+07
 
H·3 2.0769E·02 6,863.026 13,726.051 O.OOE+OO 1.43E+02 2.85E+02 3.5000 9.798E+06
 
-;-1-':;-1:;,29;O------·--=-9..;:;82:::88~E-.:;.0"'7;-----"'6,==863;;;::-.0;;:2;;;6;------::1'"3"',7"'26::;:;.051 O.OOE+OO 6.75E·03 1.35E_Q2 5.ססOO 4.189E+06
 
-i'K'=r-85-';;;;~-------_:2"'.8;';2o;1-;;4E~-Q~2---___:6"',86;;;;;;3"'.0;;;2.;:;6---co13'",,,,72;;;6~.051 O.OOE+OO 1.94E+02 3.87E+02 7.ססOO 4.828E+05
 
Np-237 1.1218E·05 6,863.026 13,726.051 O.OOE+OO 7.ioE_Q2 1.54E_Q1 
OO 5.545E+04סס.11 
""P"'a.-"2'=31°---------1c:.30=36~E.-"09==-----c6?,863=;::.0;;;2'=6---~13,726.051 O.OOE+OO 8.95E-Q6 1.79E_Q5 

""Pccb-c"2;c10~------__::8::_.5;;;0"'7~8~E."'1co1---___:6"',863=;';.02~6---co1'"3,,,,72;;;6::_.051 O.OOE+OO 5.84E_Q7 1.17E-Q6 
""P..m"'.1==4=-7 ___:3='.65~3c;1;;E-~047___----'6"',863="'.0"'2~6-----'1",3''072:0:6",.051 O.OOE+OO 2.51 E+OO 5.01 E+OO 
Pu·238 7.4564E·02 6,863.026 13,726.051 O.OOE+OO 5.12E+02 1.02E+03 

""P"'Uc:-2?:3::;9 ~1.co16:::2;;;3:;;E-.:;-Q~2~---"'6,==863;;;::-.0='2;;;6'-------'1",3""7,,,26::;:;.051 O.OOE+OO 7.98E+01 1.60E+02 
.;P;"uc.;.2"'40::;- ~1."'51"'3s:2"'E-o-Q22~---6"',"'863""'.0:<;2~6:_----;1:;;3",7~26~.~051 O.OOE+OO 1.04E+02 2.08E+02 
""P"'Uc:.2"'4"'1 9"'.,oOO;;:36~E-.:;-Q:-=1,__---6"',==86;;:3::_.0;;:2;;;6:_--__::1",3""7",26,,,.,0:;51 O.OOE+OO 6.18E+03 1.24E+04 
Pu·242 6.4260E_OS 6,863.026 13,726.05'---0-.OOE+oo 4.41E·01 8.82E_Q1 
Ra·226 2.2804E-10 6,863.026 13,726.051 O.OOE+OO 1.57E-OS 3.13E-Q6 
""Rai"-'-22~8-----_.-5"'.'C277:1"'3:;;E...:.1"'2~---6?,"'863=.02~6'-------'1"=3~,7,=26?~051 O.OOE+OO 3.62E.()8 7.24E.()8
Ru·1OS 6.1160E-10 6,863.026 13,726.051 O.OOE+OO 4.20E-Q6 8.39E-Q6 
-'c5c::e-'c7;;;9:"--------71."'23"'77~E-O_OS~----6"',"'863~.0"'2"'6c-------::1.;:;3"',7"'26~.051 O.OOE+OO 8.49E_Q2 1.70E_Q1 
5n-126 2.5210E-OS 6,863.026 13,726.051 O.OOE+OO 1.73E_Q1 3.46E_Q1 
5r·90 9.1667E_Q1 6,863.026 13,726.051 O.OOE+OO 6.29E+03 1.26E+04 
-=T:c-~99=---------3"'."'93='5o=7;;E-'-ll4-=-----6?,"'863=.0='2"'6'-------'1"'3~,7~26"".051 O.OOE+OO 2.70E+OO 5.40E+OO 
Th·229 1.2057E·10 6,863.026 13,726.051 O.OOE+OO 8.28E_Q7 1.66E-Q6 
-=Th"'-=:2"'30~-------'2:o:."'1043=:;;E-'.()8"'_----6=',"'863=.0='2"'6'-------'1"'3"',7",26"".051 O.OOE+OO 1.44E-ll4 2.89E-ll4 
""Th"'.;;:;2~32:'_-------50'.~29~7"'2~E-o.1:=;2----6"' •.;o863~.0;;;2;;;6,__--__::1.;:;3",,7o;26"";c051 O.OOE+OO 3.64E.()8 7.27E.()8
n·208 1.7474E_Q7 6,863.026 13,726.051 O.OOE+OO 1.20E_Q3 2.40E-Q3 

7U;-;-2"'3"'2 .---c4~.7"'388~E;;.-Q~7;,------"'6,"'863~.0;;;2~6---1~3~,726.051 O.OO<;E~+OO~---3:i' ..:;:25"'E"'-Q~3;---""6~.5~OE~.o.03~--JI==T:::;h~ei::rma~I~P.,;o=w~e:::r ==-
-?U"'.2:o:33="- -==2."'50"'9"'7~E=_.()8-=---_-"'6,~863'=?"'0=-26=-----'1"'3~,7~2-'C6."'6s'C-.:.1-=:::---0,o,.~OO,o,E=+OO'-':"::'---_-=1:.7.,,2==E:..:-ll4o=-_--"'3"'.44=E-ll4~----IINomlnal Heat Bounding
U·234 5.0000E_OS 6,863.026 13,726.051 O.OOE+OO 3.43E_Q1 6.86E_Q1 Output Heat Output 
-cU".2~35~--------c.;.:1.i;448~9;;-E-Q6~---~6,"'863;;;;:;.0"'2~6------,.......:0;,;.OOO;? 1.75E-Q3 O.OOE+OO 1.75E_Q3 /Watts) /Wattsl
U·236 7.5824E-Q6 6,863.026 13,726.051 O.OOE+OO 5.20E·02 1.04E_Q1 1.58E+02 3.16E+02 

.;:U;..;.2~38?'-----------;c2.:;:6"'12;;;9:i=Eo:;-QCi7---'----6"',s;:863;;;;::.0:<;26~--_:""'0"'.OOO~ 1.29E_Q2 1.11E_Q2 1.29E·02 Total Total 
Y·90 9.1699E_Q1 6,863.026 13,726.051 O.OOE+OO 6.29E+03 1.26E+04 
Other Radionuclides 9.21 E+03 1.84E+04 
m. T-mteSeleetitlll Summary, S""", ,1IndCheeb 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel C1addlng:I---''-'cZ''IR;:.cC;:.c-47 -'-i--=-'Z''IR;;CC;::,,'''---t 

BO;o~=;=~t------'2-;?u..s~°;O:~;---+-----;0"';~"-O"'5---I 

Bumup Summary (MWdf Basis for burnuD used in estimate: 
From SFD Estimsted 

Nominal: 1,326.332 6,863.026 Nominal oomup calculat9d from the heavy metal mass destroyed.
 
Bounding:1 1.960.0001 13,726.051 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupf 

Bumup MUI1i1111er Given Bumup Estima1ed EOl HMlGlven EOl HM
 
Nominal: 5.00 5.17 I 1.121
 

Bounding:1 10.00
 7.00 ,
Reactor shutdown, core removal, storage, shlppmg or other date conflmllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 

DOElSNF/REP_Q78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ..... T~telof_don Estimated 

Fuel Name: OHIO STATE 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 158 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Doser: 30 - 18 FLAT PLATES Template: AlR (Ught Water, Alum.• 60 to 100%, U) 1.25 
Heavy Metal Mass: 801..=26.15k9 ; EOI..=26.15k9 'Template Bumup(MWd): 367.2 
ROO Storage SIte: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 5 years 

.n.Estimates m x" x, b y" y,
 Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholons/sec 
Radionuclide Templale Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlortes(Ci) Group (bounding) 
Ae-227 1.4545E-l0 495.310 990.620 O.ooE-tOO 7.20E-06 1.44E-07 Avg. MeV 
Am-241 1.1190E-03 495.310 990.620 O.ooE-tOO 5.54E-Ol 1.11E-tOO 0.0150 1.911E+14 
Am-242m 4.5425E-07 495.310 990.620 O.ooE-tOO 2.25E-04 4.50E-04 0.0250 4.117E+13 
Am-243 1.4921E-OS 495.310 990.620 O.ooE-tOO 7.39E-04 1.48E-03 0.0375 3.800E+13 
C-14 5.7244E-Q9 495.310 990.620 O.ooE-tOO 2.64E-Q6 5.67E-OS 0.0575 3.736E+13 
CI-36 1.3124E-32 495.310 990.620 O.ooE-tOO 6.50E-30 1.30E-29 0.0850 2.382E+13 
Cm-243 2.3676E-07 495.310 990.620 O.ooE-tOO 1.17E-04 2.35E-04 0.1250 2.063E+13 
Cm-244 5.2042E-05 495.310 990.620 O.ooE-tOO 2.58E-Q2 5.16E-Q2 0.2250 2.019E+13 
Co-GO 3.8206E-OS 495.310 990.620 O.ooE-tOO 1.89E-02 3.78E-02 0.3750 9.nlE+12 
Cs-l34 4.8693E-Ql 495.310 990.620 O.ooE-tOO 2.41E+02 4.82E+02 0.5750 1.342E+14 
Cs-l35 3.4477E-OS 495.310 990.620 O.ooE-tOO 1.71E-03 3.42E-03 0.8500 1.879E+13 
Cs-137 2.8731 E-tOO 495.310 990.620 O.ooE-tOO 1.42E+03 2.85E+03 1.2500 3.497E+12 
Eu-154 8.2OS3E-02 495.310 990.620 O.ooE-tOO 4.06E+Ol 8.13E+Ol 1.7500 1.467E+11 
Eu-155 3.9134E-02 495.310 990.620 O.ooE-tOO 1.94E+Ol 3.88E+Ol 2.2500 3.076E+l1 
Fe-55 6.7429E-03 495.310 990.620 O.ooE-tOO 3.34E-tOO 6.68E-tOO 2.7500 1.nOE+09 
H-3 1.0599E-02 495.310 990.620 O.ooE-tOO 5.25E-tOO 1.05E+Ol 3.5000 1.963E+08 
1-129 7.5300E-07 495.310 990.620 O.ooE-tOO 3.73E-04 7.46E-04 5.0000 6.029E+02 
Kr-85 2.8595E-Ql 495.310 990.620 O.ooE-tOO 1.42E+02 2.83E+02 7.0000 6.728E+01 
Np-237 9.5479E-Q6 495.310 990.620 O.ooE-tOO 4.73E-Q3 9.46E-Q3 11.0000 7.588E+OO 
Pa-231 8.9297E-l0 495.310 990.620 O.ooE-tOO 4.42E-07 8.85E-07 
Pb-210 3.7609E-12 495.310 990.620 O.ooE-tOO 1.86E-09 3.73E-09 
Pm-147 2.5452E-tOO 495.310 990.620 O.ooE-tOO 1.26E+03 2.52E+03 
Pu-238 2.OS50E-02 495.310 990.620 O.ooE-tOO 1.02E+Ol 2.04E+Ol 
Pu-239 4.2838E-04 495.310 990.620 O.ooE-tOO 2.12E-Ql 4.24E-Ol 
Pu-240 2.4401E-04 495.310 990.620 O.ooE-tOO 1.21E-Ql 2.42E-Ql 
Pu-241 6.8764E-02 495.310 990.620 O.ooE-tOO 3.41E+Ol 6.81E+Ol 
Pu-242 3.6329E-Q7 495.310 990.620 O.ooE-tOO 1.80E-04 3.60E-04 
Ra-226 ·3.8045E-ll 495.310 990.620 O.ooE-tOO 1.88E-06 3.77E-Q8 
Ra-228 2.9902E-15 495.310 990.620 O.ooE-tOO 1.48E-12 2.96E-12 
Ru-1OS 1.9055E-Ql 495.310 990.620 O.ooE-tOO 9.44E+Ol 1.89E+02 
8e-79 1.2936E-Q5 495.310 990.620 O.ooE-tOO 6.41E-Q3 1.28E-Q2 
8n-126 1.1574E-Q5 495.310 990.620 O.ooE-tOO S.73E-03 1.lSE-02 
8r-90 2.7505E-tOO 495.310 990.620 O.ooE-tOO 1.36E+03 2.72E+03 
Te-99 4_2239E-04 495.310 990.620 O.ooE+OO 2.09E-Ql 4.18E-Ql 
Th-229 1.8848E-12 495.310 990.620 O.ooE-tOO 9.34E-l0 1.87E-Q9 
Th-230 1.7042E-Q8 495.310 990.620 O.ooE-tOO 8.44E-OS 1.69E-OS 
Th-232 7.8132E-15 495.310 990.620 O.ooE-tOO 3.87E-12 7.74E-12 
TI-206 4.4063E-Q8 495.310 990.620 O.ooE-tOO 2.18E-Q5 4.36E-Q5 
U-232 1.3151E-Q7 495.310 990.620 O.ooE-tOO 6.51E-Q5 1.30E-04 Thermal Power 
U-233 1.9564E-Q9 495.310 990.620 O.ooE-tOO 9.69E-Q7 1.94E-Q6 Nominal Heal Bounding 
U-234 1.8371E-04 495.310 990.620 O.ooE-tOO 9.10E-02 1.82E-Ql Output HeaIOulpul 
U-235 -2.7235E-Q6 495.310 0.000 1.12E-Q2 9.82E-03 1.12E-02 (Watts) (Watts) 
U-236 1.5493E-Q5 495.310 990.620 O.ooE-tOO 7.67E-03 1.53E-02 2.51E+Ol 5.02E+Ol 
U-238 -4.2851 E-09 495.310 0.000 7.OSE-Q3 7.0SE-03 7.OSE-Q3 Total Total 
Y-90 2.7505E-tOO 495.310 990.620 O.ooE-tOO 1.36E+03 2.72E+03 
Other Radionuelides 2.55E+03 5.09E+03 

lB."'''''''''''k~St.oDt!nIIrY,. iiRdQeeb
Templale Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This TemptaIe was used for the following reasons: 

Fuel Cladding: ALUM (6061) ALUM This fuel matches ATR Template on all but one parameter lenriGtlmenll mal<ing ATR a reasonable 
BOL HM Constituents: U3S12 U match. 

BOL Enrichment 0/0: 19.76578383 60 to tOO 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimabld 

Nominal: 495.310 Nominal bumup assumed to be 2"k of BOL heavy metal mass. 
Bounding: I 990.620 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimabld Bumupl
 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.05 I 0.981 
Bounding:1 0.12 ,

Reactor shutdown, core removal, stomge, shipping or other date conflnmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associat9d with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Templatl! hlforJll/ltion Estimated
 

Fuel Name: OHIO STATE 'Fuel decay start date: 1995 Canister usage:
 
SNFID#: 157 Estimates as of: 2030 18"xl0' 

Fuel Units & llescr: 24 - 18 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 10()'}o, U) 
Heavy Me1a1 Mas" BOL,,3.41k9 ; EOL,,3.41k9 >remplate Bumup(MWd): 367.2 
ROD Storage Sib: SRS Template BOL Heavy Metal Maas (MT): 0.00116689 

-emplate Decay Time' 35 years 

ll.&tiDmtes m x" x. b Yn Yb Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuctide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 64.594 129.189 O.OOE+OO 1.30E-07 2.59E-07 Avg. MeV 
Am-241 2.5251E-03 64.594 129.189 O.OOE+OO 1.63E-Ol 3.26E-Ol 0.0150 9.515E+12 
Am-242m 3.9624E-Q7 64.594 129.189 -~~o.OoE+OO 2.56E-05 5.12E-05 0.0250 1.976E+12 
Am-243 1.4880E-OG 64.594 129.189 O.OOE+OO 9.61E-05 1.92E-04 0.0375 1.717E+12 
C-14 5.7053E-09 64.594 129.189 O.ooE+OO 3.69E-07 7.37E-07 0.0575 1.849E+12 
CI-36 1.3124E-32 64.594 129.189 O.OOE+OO 8.48E-31 1.70E-30 0.0850 1.114E+12 
Cm-243 1.1419E-07 64.594 129.189 O.ooE+OO 7.36E-OG 1.48E-Q5 0.1250 7.357E+11 
Cm-244 1.6522E-05 64.594 129.189 O.ooE+OO 1.07E-03 2.13E-03 0.2250 9.616E+11
Co-6O 7.4047E-07 64.594 129.189 O.ooE+OO 4.78E-05 9.57E-05 0.3750 4.183E+11 
Cs-l34 2.0455E-05 64.594 129.189 O.ooE+OO 1.32E-Q3 2.64E-03 0.5750 6.913E+12 
Cs-l35 3.4477E-OG 64.594 129.189 O.OoE+OO 2.23E-04 4.45E-Q4 0.8500 8.444E+l0 
Cs-137 1.4365E+OO 64.594 129.189 O.ooE+OO 9.28E-IQ1 1.86E-IQ2 1.2500 4.085E+l0 
EU-l54 7.3230E-03 64.594 129.189 O.ooE+OO 4.73E-Ol 9.48E-Ql 1.7500 2.299E+09 
EU-155 5.9259E-Q4 64.594 129.189 O.ooE+OO 3.83E-02 7.66E-02 2.2500 1.923E+OS 
Fe-55 2.2791E-oG 64.594 129.189 O.ooE+OO 1.47E-Q4 2.94E-04 2.7500 1.834E+05 
H-3 1.9698E-03 64.594 129.189 O.ooE-IQO 1.27E-Ql 2.54E-Ol 3.5000 1.069E+02 
1-129 7.5300E-Q7 64.594 129.189 O.ooE+OO 4.86E-05 9.73E-05 5.0000 4.368E+01 
Kr-65 4.1176E-Q2 64.594 129.189 O.ooE+OO 2.66E+OO 5.32E+OO 7.0000 4.781E+00 
Np-237 9.5752E-oG 64.594 129.189 O.ooE+OO 6.19E-04 1.24E-03 11.0000 5.331E-Ol 
Pa-231 3.9379E-09 64.594 129.189 O.ooE+OO 2.54E-Q7 5.09E-07 
Pb-21 0 3.3115E-l0 64.594 129.189 O.OOE+OO 2.14E-08 4.28E-08 
Pm-147 9.2402E-Q4 64.594 129.189 O.OOE-IQO 5.97E-02 1.19E-Ql 
Pu-238 1.6217E-02 64.594 129.189 O.ooE+OO 1.05E+OO 2.10E+OO 
Pu-239 4.2810E-04 64.594 129.189 O.OOE-IQO 2.77E-02 5.53E-02 
Pu-240 2.4333E-Q4 64.594 129.189 O.ooE+OO 1.57E-02 3.14E-02 
Pu-241 1.6242E-Q2 64.594 129.189 O.ooE+OO 1.05E+OO 2.10E+OO 
Pu-242 3.6329E-Q7 64.594 129.189 O.ooE+OO 2.35E-05 4.69E-05 
Ra-226 9.0114E-l0 64.594 129.189 O.ooE+OO 5.82E-Q8 1.16E-07 
Ra-228 3.1019E-14 64.594 129.189 O.ooE+OO 2.00E-12 4.01E-12 
RU-1OG 2.1225E-l0 64.594 129.189 O.ooE+oo 1.37E-Q8 2.74E-Q8 
Se-79 12930E-05 64.594 129.189 O.OOE+OO 8.35E-Q4 1.67E-03 
5n-126 1.1571E-05 64.594 129.189 O.OOE+OO 7.47E-04 1.49E-03 
Sr-90 1.3472E+OO 64.594 129.189 O.OOE+OO 8.70E-IQ1 1.74E-IQ2 
Tc-99 4.2239E-Q4 64.594 129.189 O.ooE+OO 2.73E-Q2 5.46E-Q2 
Th-229 1.2407E-ll 64.594 129.189 O.OOE+OO 8.01E-l0 1.60E-Q9 
Th-230 8.3497E-Q8 64.594 129.189 O.OOE+OO 5.39E-oG 1.08E-Q5 
Th-232 3.8371E-14 64.594 129.189 O.OOE+OO 2.48E-12 4.96E-12 
T1-208 4.0414E-Q8 64.594 129.189 O.OOE+OO 2.61E-OG 5.22E-oG 
U-232 1.0948E-Q7 64.594 129.189 O.OOE+OO 7.07E-OG 1.41E-05 Thermal Power 
U-233 3.6275E-Q9 64.594 129.189 O.ooE+OO 2.34E-Q7 4.69E-Q7 Nominal Heat Bounding 
U-234 1.6562E-04 64.594 129.189 O.OOE+OO 1.20E-Q2 2.40E-Q2 Output Heat Output 
U-235 -2.7235E-oG 64.594 0.000 6.87E-03 6.70E-Q3 6.87E-03 /Watts\ /Watts\ 
U-236 1.5493E-05 64.594 129.189 O.OOE+OO 1.ooE-Q3 2.00E-03 1.08E+OO 2.16E+OO 

U-238 -4.2851 E-Q9 64.594 0.000 7.73E-05 7.70E-Q5 7.73E-05 Total Total 
Y-90 1.3475E+OO 64.594 129.189 O.ooE+OO 8.70E-IQ1 1.74E-IQ2 
Other Radionuclides 8.a4E-IQ1 1.77E-IQ2 

ID. Template Sdedioo Summary, B......"p~r.Y<1tM(;lled\1l 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (6061) ALUM 
BOL HM Constituents: lJ-ALX U 

BOL enrichment ,~ 93.25425219 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 I 64.594 Nominal bumup assumed to be 204 of BOl heavy metal mass. 
Bounding: 129.189 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiDlIer Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 0.06 I 0.981 
Bounding: 0.12 ,

Reactor shutdown. core removal, storage, shipping or other date confirming that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this 'NOl1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWctIMT).
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Fuel Radionuclide Inventory Worksheet 
I.FQd.ndT~lnf~ Estimated 

Fuel Name: OMEGA WEST (204) 1FueI decay start date: 1992 Canister usage: 
SNFID#: 406 E~mnn8Sm: 2roO 18"xl0' 

Fuel Units & Oeser: 16 - 18 OR 19 FLAT PLATES Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.67 
Heavy Metal Mass: BOl=3.26k9 ; EOl=2.52k9 "Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 
n.~te5 m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.0068E-09 871.974 1,743.949 O.ooE+OO 1.75E-Q6 3.50E-OO AV9. MeV 
Am-241 2.5251E-03 871.974 1,743.949 O.ooE+OO 2.20E+OO 4.40E+OO 0.0150 1.284E+14 
Am-242m 3.9624E-Q7 871.974 1,743.949 O.ooE+OO 3.46E-04 6.91E-04 0.0250 2.667E+13 
Am-243 1.4880E-Q6 871.974 1,743.949 O.ooE+OO 1.30E-03 2.60E-03 0.0375 2.318E+13 
C-14 5.7OS3E-Q9 871.974 1,743.949 O.ooE+OO 4.97E-OO 9.95E-OO 0.0575 2.495E+13 
CI-36 1.3124E-32 871.974 1,743.949 O.ooE+OO 1.14E-29 2.29E-29 0.0850 1.504E+13 
Cm-243 1.1419E-Q7 871.974 1,743.949 O.ooE+OO 9.96E-05 1.99E-04 0.1250 9.931E+12 
Cm-244 1.6522E-Q5 871.974 1,743.949 O.ooE+OO 1.44E-02 2.88E-Q2 0.2250 1.298E+13 
Co-60 7.4047E-07 871.974 1,743.949 O.ooE+OO 6.46E-04 1.29E-Q3 0.3750 5.646E+12 
Cs-l34 2.0455E-OS 871.974 1,743.949 O.ooE+OO 1.78E-02 3.57E-Q2 0.5750 9.332E+13 
Cs-l35 3.4477E-Q6 871.974 1,743.949 O.ooE+OO 3.01E-03 6.01E-Q3 0.8500 1.140E+12 
Cs-137 1.4365E+OO 871.974 1,743.949 O.ooE+OO 1.25E+03 2.51E+03 1.2500 5.514E+ll 
Eu-l54 7.3230E-03 871.974 1,743.949 O.ooE+OO 6.39E+OO 1.28E+Ol 1.7500 3.104E+10 
Eu-155 5.9259E-Q4 871.974 1,743.949 O.ooE+OO 5.17E-Ol 1.03E+OO 2.2500 2.595E+06 
Fe-55 2.2791E-OO 871.974 1,743.949 O.ooE+OO 1.99E-03 3.97E-Q3 2.7500 2.476E+06 
H-3 1.9698E-03 871.974 1,743.949 O.ooE+OO 1.72E+OO 3.44E+OO 3.5000 1.435E+03 
1-129 7.5300E-07 871.974 1,743.949 O.ooE+OO 6.57E-04 1.31E-03 5.ססOO 5.862E+02 
Kr-85 4.1176E-02 871.974 1,743.949 O.ooE+OO 3.59E+Ol 7.18E+Ol 7.ססOO 6.416E+Ol 
Np-237 9.5752E-OO 871.974 1,743.949 O.ooE+OO 8.35E-03 1.67E-02 11.ססOO 7.153E+OO 
Pa-231 3.9379E-09 871.974 1,743.949 O.ooE+OO 3.43E-OO 6.87E-OO 
Pb-21 0 3.3115E-l0 871.974 1,743.949 O.ooE+OO 2.89E-Q7 5.78E-07 
Pm-147 9.2402E-04 871.974 1,743.949 O.ooE+OO 8.OOE-Q1 1.61E+OO 
Pu-236 1.6217E-02 871.974 1,743.949 O.ooE+OO 1.41E+01 2.83E+01 
Pu-239 4.2810E-Q4 871.974 1,743.949 O.ooE+OO 3.73E-01 7.47E-Q1 
Pu-240 2.4333E-04 871.974 1,743.949 O.ooE+OO 2.12E-Q1 4.24E-01 
Pu-241 1.6242E-02 871.974 1,743.949 O.ooE+OO 1.42E+01 2.83E+01 
Pu-242 3.6329E-07 871.974 1,743.949 O.ooE+OO 3.17E-Q4 6.34E-04 
Ra-226 9.0114E-l0 871.974 1,743.949 O.ooE+OO 7.86E-Q7 1.57E-Q6 
Ra-228 3.1019E-14 871.974 1,743.949 O.ooE+OO 2.70E-11 5.41E-l1 
Ru-1OO 2.1225E-10 871.974 1,743.949 O.ooE+OO 1.85E-Q7 3.70E-07 
5e-79 1.2930E-Q5 871.974 1,743.949 O.ooE+OO 1.13E-Q2 2.25E-Q2 
5n-126 1.1571E-Q5 871.974 1,743.949 O.OOE+OO 1.01E-Q2 2.02E-02 
5r-90 1.3472E+OO 871.974 1,743.949 O.ooE+OO 1.17E+03 2.35E+03 
Te-99 4.2239E-Q4 871.974 1,743.949 O.ooE+OO 3.68E-Q1 7.37E-Ol 
Th-229 1.2407E-11 871.974 1,743.949 O.ooE+OO 1.08E-oB 2.16E-oB 
Th-230 8.3497E-oB 871.974 1,743.949 O.ooE+OO 7.28E-05 1.46E-Q4 
Th-232 3.8371E-14 871.974 1,743.949 O.ooE+OO 3.35E-11 6.69E-11 
Tl-208 4.0414E-oB 871.974 1,743.949 O.ooE+OO 3.52E-OS 7.OSE-Q5 
U-232 1.0948E-Q7 871.974 1,743.949 O.ooE+OO 9.55E-OS 1.91E-Q4 Thermal Power 
U-233 3.6275E-Q9 871.974 1,743.949 O.ooE+OO 3.16E-OO 6.33E-Q6 Nominal Heat Bounding 
U·234 1.8562E-Q4 871.974 1,743.949 O.ooE+OO 1.62E-01 3.24E-Ql Output Heat Output 
U-235 -2.7235E-OO 871.974 0.000 6.57E-Q3 4.19E-03 6.57E-Q3 /Watts\ /Watts\ 
U-236 1.5493E-Q5 871.974 1,743.949 O.ooE+OO 1.35E-02 2.70E-Q2 1.46E+Ol 2.92E+Ol 
U-238 -4.2851E-09 871.974 0.000 7.53E-OS 7.16E-Q5 7.53E-Q5 Total Total 
V-90 1.3475E+OO 871.974 1,743.949 O.ooE+OO 1.17E+03 2.35E+03 
Other Radionuelides 1.19E+03 2.39E+03 

m.l'jlIltPIa«>~~rY,U... •••1Id()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
BOl HM eonstltuenlll: 0308 U 

SOL Enrichment %: 93.1372549 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 871.974 700.037 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 I 1.743.949 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MulUDl1er Given Bumup EeUmated EOL HMlGlven EOl HM 

Nominal: 0.85 0.80 1 0.951 
Bounding: 1.70 , 

Reactor shutdown, core removal. storage, shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to gel specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Infontlllijon Estimaled 

Fuel Name: OMEGA WEST (236) l Fuei decay start date: 1992 Canister usage: 
SNF 10 f): 407 Estimates as of: 2030 18"x10' 

Fuel Unllll & llesc:': 44 - 18 OR 19 FLAT PLATES Template: AlR (Ught Water, Alum.• 60 to 100%. U) 1.83 
Heavy Metal Mas.: BOL=10.38k9 ; EOL=7.26k9 'Template Bumup(MWd): 367.2 
ROO Storage Sile: SRS Template BOI_ Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 
m b Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
':;A"'e:"-2"'2;:;7 .___;2"'.0068~~E-o~9---___;3"',7:;;88~.9:;;3""5---'"'7;';,5o=77~.86oc9 0.OOE='+OO_:;;;-__----;:7"'.60E-06 1.52E-05 Avg.MeV 
.:,A"'m"'-2=-4"'1,---- 2,o,."'52'='5"'1"'E;.:-03o=-- 3"',:=788="".9"'3"'5 __,7==,,,,577=,.86o:9------O:OOE+oo 9.57E+OO 1.91E-Kl1 0.0150 5.581E+14 
Am-242m 3.9624E-07 3,788.935 7,577.869 O.OOE+OO 1.50E-03 3.00E_o3 0.0250 1.159£+14 
Am-243 1.4880E-06 3,788.935 7,577.869 O.OOE+OO 5.64E-03 1.13E-02 0.0375 1.oo7E+14 
C-14 5.7053E_o9 3,788.935 7,577.869 O.OOE+OO 2.16E-05 4.32E-05 0.0575 1.084E+14 

"'C;:-I-=.36::-:-:,---- "'1."'3-:-:12;;:4"'E;.:-3"'2c- 3"',:=788="".9"'35c::-__,----7==,",577~.869 O.OOE+OO 4.97E-29 9.94E-29 0.0850 6.533E+13 
Cm-243 1.1419E-07 3,788.935 7,577.869 O.OOE+OO 4.33E-04 8.65E-04 0.1250 4.315E+13 
Cm-244 1.6522E-05 3,788.935 7,577.869 O.OOE+OO 6.26E_o2 1.25E_ol 0.2250 5.640£+13 
Co-60 7.4047E-07 3,788.935 7,577.869 O.OOE+OO 2.81E-03 5.61E_o3 0.3750 2.453E+13 
Cs-l34 2.0455E-05 3,788.935 7,577.869 O.OOE+OO 7.75E_o2 1.55E_ol 0.5750 4.055E+14 
CS-135 3.4477E-06 3,788.935 7,577.869 O.OOE-KlO 1.31E_o2 2.61E_o2 0.8500 4.953£+12 
Cs-137 l.4365E+OO 3,788.935 7,577.869 O.OOE+OO 5.44E+03 1.09E+04 1.2500 2.396E+12 
Eu-l54 7.3230E_o3 3,788.935 7,577.869 O.OOE+OO 2.77E-Kll 5.55E-Kll 1.7500 1.349E+11 
Eu-155 5.9259E-04 3,788.935 7,577.869 O.OOE+OO 2.25E+OO 4.49E+OO 2.2500 1.128£+07 
Fe-55 2.2791 E-06 3,788.935 7,577.869 O.OOE+OO 8.64E-03 1.73E-02 2.7500 1.076E+07 
H-3 1.9698E_o3 3,788.935 7,577.869 O.OOE+OO 7.46E+OO 1.49E-Kll 3.5000 6.234E+03 
1-129 7.53OOE_o7 3,788.935 7,577.869 O.OOE+OO 2.85E-03 5.71 E-03 5.ססOO 2.547E+03 
Kr-85 4.1176E_o2 3,788.935 7,577.869 O.OOE+OO 1.56E-Kl2 3.12E-Kl2 7.ססOO 2.788E+02 
Np-237 9.5752E-06 3,788.935 7,577.869 O.OOE+OO 3.83E-02 7.26E_o2 11.ססOO 3.108£+01 
Pa-231 3.9379E-09 3,788.935 7,577.869 O.OOE-KlO 1.49E-05 2.98E-05 
Pb-21 0 3.3115E-10 3,788.935 7,577.869 O.OOE+OO 1.25E-06 2.51E-06 
-;;P:'-m~-1;;:4"'7-------90'.~240~2;;::E__;-04;;;----__,3"',70;:88~.9"'3:;:5---'""'7==,5",77~.869 O.OOE-KlO 3.50E+OO 7.00E+OO 
Pu-238 1.6217E_o2 3,788.935 7,577.869 O.OOE+OO 6.14E-Kl1 1.23E-Kl2 
Pu-239 4.2810E-04 3,788.935 7,577.869 O.OOE-KlO 1.62E+OO 3.24E+OO 

-'=P"'U--;-2"'40"--- ---72."'4333'=7.o=E;.:-04::.o-- ---='3,=788~.9"'35o=-----7==,'=577=.86", 9 O.OOE+OO 9.22E_o1 1.84E+OO 
Pu-241 1.6242E_o2 3,788.935 7,577-869 O.OOE+OO 6.15E-Kl1 1.23E-Kl2 
Pu-242 3.6329E_o7 3,788.935 7,577.869 O.OOE+OO 1.38E-03 2.75E_o3 
Ra-226 9.0114E-l0 3,788.935 7,577.869 O.OOE+OO 3.41 E-06 6.83E-06 
Ra-228 3.1019E-14 3,788.935 7,577.869 O.OOE+OO 1.18E-10 2.35E-10 
Ru-106 2.1225E-10 3,788.935 7,577.869 O.OOE+OO 8.04E_o7 1.61E-06 
8e-79 1.2930E-05 3,788.935 7,577.869 O.OOE+OO 4.90E_o2 9.80E_o2 
8n-126 1.1571E-05 3,788.935 7,577.869 O.OOE+OO 4.38E_o2 8.77E_o2 
8r-90 1.3472E+OO 3,788.935 7,577.869 O.OOE+OO 5.10E-Kl3 1.02E+04 
Te-99 4.2239E-04 3,788.935 7,577.869 O.OOE+OO l.80E+OO 3.20E+OO 
Th-229 1.2407E-11 3,788.935 7,577.869 O.OOE+OO 4.70E-08 9.40E-oB 
Th-230 8.3497E-oB 3,788.935 7,577.869 O.OOE+OO 3.16E-04 6.33E-04 
Th-232 3.8371E-14 3,788.935 7,577.869 O.OOE+OO 1.45E-10 2.91E-10 
T~208 4.0414E-oB 3,788.935 7,577.869 O.OOE+OO 1.53E-04 3.06E-04 
U-232 1.0948E_o7 3,788.935 7,577.869 O.OOE+OO 4.15E-04 8.30E-04 Thermal Power 
7U;--2~33:o;_-------_':'3~.6"-'2,,75~E:o--Q9~- "'3,=7"'88;;'."'9;c35::___----:7==,~577=.86;;_;:"9c__--O;;'."'OO;cE:o-+OO'-;;;c__ Heat__'"'1;';.3,,7~Eoc-05:o;__---o:2~.7-o:5~E--;-05;::;---jfNominal Bounding
U-234 1.8562E-04 3,788.935 7,577.869 O.OOE+OO 7.03E_o1 1.41 E+OO Output Heat Output 
U-235 -2.7235E-06 3,788.935 0.000 2.09E_o2 1.06E_o2 2.09E_o2 (Walts) 1Wmm\ 
U-236 1_5493E-05 3,788.935 7,577.869 O.OOE+OO 5.87E_o2 1.17E_o1 6.34E+01 1.27E+42 
U-238 -4.2851 E_Q9 3,788.935 0.000 2.37E-04 2.20E-04 2.37E-04 Total Total 
V-90 1.3475E+OO 3,788.935 7,577.869 O.OOE+OO 5.11E+03 1.02E+04 
Other Radionuelides 5.18E+03 1.04E+04 
m. Temolate SeIeefion s..-,...,B_ 
Template Selection 8ummary 

From SFO Used Basis for Parameter Differences: 
Reactor MocIerator:t-_---'U::G::Hc.::Tc.:W:.::Ac.::Tc::Ec.::R_-+_-=Uc::Go:HTc.::W""-'AT,::E::R'-----1 

BOL H::'=~;t----':'~=U=,~::--_-j----,-A'CLU:-:,U-,-M'--------i 
BOL enrichment %: 93.22033898 60 to 100 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

NomInal:1 3,788.9351 2,954.322 Nominal bumup laken clredIy flOm SFD (converted to MWd).
 
Bounding: 7.5n.869 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl
 

Bumup Multiplier
 Given Bumup Estimated EOL HMlGlven EOL HM
 
Nominal: 1.16
 0.78 I 0.911
 

Bounding: 2.32
 ,
Reactor shutdown, core removal. storage, shiPPIng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
1. FuelandT~le lDf_tion Estimated 

Fuel Name: OMEGA WEST (250) 1Fuel decay start date: 1992 Canister usage: 
SNFID#: 408 Estimates as of: 2030 18"xl0' 

Fuel Units & Ilescr: 27 - 18 OR 19 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.13 
Heavy Metal M...: BO~6. 75k9 : EO~5.20k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 years 
D. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 1,594.343 3,188.687 O.OOE+OO 3.20E-06 6.40E-06 Avg. MeV 
Am-241 2.5251E-03 1,594.343 3,188.687 O.ooE+OO 4.03E+OO 8.05E+OO 0.0150 2.348E+14 
Am-242m 3.9624E-Q7 1,594.343 3,188.687 O.OOE+OO 6.32E-Q4 126E-Q3 0.0250 4.877E+13 
Am-243 l.4880E-06 1,594.343 3,188.687 O.ooE+OO 2.37E-03 4.74E-D3 0.0375 4.239E+13 
C-14 5.7053E-09 1,594.343 3,188.687 O.OOE+OO 9.10E-06 1.82E-OS 0.0575 4.563E+13 
CI-36 1.3124E-32 1,594.343 3,188.687 O.ooE+OO 2.09E-29 4.18E-29 0.0850 2.749E+13 
Cm-243 1.1419E-Q7 1,594.343 3,188.687 O.ooE+OO 1.82E-04 3.64E-04 0.1250 1.816E+13 
Cm-244 1.6522E-Q5 1,594.343 3,188.687 O.ooE+OO 2.63E-02 5.27E-02 0.2250 2.373E+13 
Co-60 7.4047E-Q7 1,594.343 3,188.687 O.ooE+OO 1.18E-03 2.36E-03 0.3750 1.032E+13 
Cs-l34 2.0455E-05 1,594.343 3,188.687 O.OOE+OO 3.26E-02 6.52E-02 0.5750 1.706E+14 
Cs-l35 3.4477E-06 1,594.343 3,188.687 O.ooE+OO 5.50E-03 1.10E-02 0.8500 2.084E+12 
Cs-137 1.4365E+OO 1,594.343 3,188.687 O.OOE+OO 2.29E+03 4.58E+03 1.2500 1.008E+12 
Eu-l54 7.323OE-03 1,594.343 3,188.687 O.ooE+OO 1.17E+Ol 2.34E+Ol 1.7500 5.675E+10 
Eu-155 5.9259E-Q4 1,594.343 3,188.687 O.ooE+OO 9.45E-Ql 1.89E+OO 2.2500 4.746E+06 
Fe-55 2.2791E-06 1,594.343 3,188.687 O.OOE+OO 3.63E-Q3 7.27E-03 2.7500 4.528E+06 
H-3 1.9698E-03 1,594.343 3,188.687 O.ooE+OO 3.14E+OO 6.28E+OO 3.5000 2.624E+03 
1-129 7.5300E-Q7 1,594.343 3,188.687 O.ooE+OO 1.20E-03 2.40E-Q3 5.ססOO 1.072E+03 
Kr-85 4.1176E-02 1,594.343 3,188.687 O.OOE+OO 6.56E+01 1.31E+02 7.ססOO 1. 173E+02 
Np-237 9.5752E-Q6 1,594.343 3,188.687 O.ooE+OO 1.53E-Q2 3.05E-02 11.ססOO 1.308E+Ol 
Pa-231 3.9379E-Q9 1,594.343 3,188.687 O.OOE+OO 6.28E-Q6 1.26E-OS 
Pb-21 0 3.3115E-l0 1,594.343 3,188.687 O.ooE+OO 5.28E-07 1.06E-Q6 
Pm-147 9.2402E-04 1,594.343 3,188.687 O.ooE+OO 1.47E+OO 2.95E+OO 
Pu-236 1.6217E-02 1,594.343 3,188.687 O.ooE+OO 2.59E+01 5.17E+01 
Pu-239 4.2810E-Q4 1,594.343 3,188.687 O.ooE+OO 6.83E-01 1.37E+OO 
Pu-240 2.4333E-04 1,594.343 3,188.687 O.ooE+OO 3.88E-Q1 7.76E-01 
Pu-241 1.6242E-02 1,594.343 3,188.687 O.OOE+OO 2.59E+01 5.18E+01 
Pu-242 3.6329E-Q7 1,594.343 3,188.687 O.ooE+OO 5.79E-Q4 1.16E-Q3 
Ra-226 9.0114E-10 1,594.343 3,188.687 O.OOE+OO 1.44E-Q6 2.87E-Q6 
Ra-228 3.1019E-14 1,594.343 3,188.687 O.OOE+OO 4.95E-11 9.89E-11 
Ru-106 2.1225E-10 1,594.343 3,188.687 O.ooE+OO 3.38E-07 6.77E-07 
5e-79 1.293OE-OS 1,594.343 3,188.687 O.OOE+OO 2.06E-Q2 4.12E-02 
5n-126 1.1571E-OS 1,594.343 3,188.687 O.ooE+OO 1.84E-Q2 3.69E-Q2 
5r-90 1.3472E+OO 1,594.343 3,188.687 O.ooE+OO 2.15E+03 4.3OE+03 
Tc-99 4.2239E-04 1,594.343 3,188.687 O.OOE+OO 6.73E-01 1.35E+OO 
Th-229 1.2407E-11 1,594.343 3,188.687 O.OOE+OO 1.98E-Q8 3.96E-Q8 
Th-23O 8.3497E-Q8 1,594.343 3,188.687 O.ooE+OO 1.33E-Q4 2.88E-Q4 
Th-232 3.8371E-14 1,594.343 3,188.687 O.OOE+OO 6.12E-11 122E-10 
TI-208 4.0414E-08 1,594.343 3,188.687 O.OOE+OO 6.44E-Q5 1.29E-Q4 
U-232 1.0948E-07 1,594.343 3,188.687 O.ooE+OO 1.75E-Q4 3.49E-Q4 Thermal Power 
U-233 3.6275E-09 1,594.343 3,188.687 O.OOE+OO 5.78E-Q6 1.16E-05 Nominal Heat Bounding 
U-234 1.8562E-Q4 1,594.343 3,188.687 O.OOE+OO 2.96E-Ol 5.92E-Ql Output HeatOulput 
U-235 -2.7235E-06 1,594.343 0.000 1.36E-02 9.23E-Q3 1.36E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-OS 1,594.343 3,188.687 O.OOE+OO 2.47E-Q2 4.94E-Q2 2.67E+01 5.34E+01 
U-238 -4.2851 E-09 1,594.343 0.000 1.58E-Q4 1.51E-Q4 l.58E-Q4 Total Total 
Y-90 1.3475E+OO 1,594.343 3,188.687 O.OOE+OO 2.15E+03 4.3OE+03 
Other Radionuelides 2.18E+03 4.36E+03 

Ul. TeIlIIlIIm~SuiuJwln ..."!lOI1l ,llltdC/Jed<s 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U308 U 

BOl enrichment %: 93.048 60 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 1.594.3431 1,467.691 Nominal bumup taken directly from SFD (converted 10 MWd). 
Bounding: 3,188.687 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD Muitilllior Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.75 0.92 I 0.991 
Bounding: 1.50 ,

Reactor shutdown, core removal, storage, shipping or other date confinnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templale Information Estimated 

Fuel Name: ORR 'Fuel decay start date: 1966 Canister usage:
 
SNFID#: 753 Estimates 8S of: 2030 18"xl0'
 

Fuel Unl1s & oeser: 4 - 19 CURVED PLATES Template: ATR (Ugh! Water. Alum.• 60 to 100%. U) 0.11 
Heavy Metal Mass: BOL=.72l<g ; EOl=.31kg ~empfate Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 50 years 
n.&tlmates m x. b Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.9739E-09 386.763 678.066 O.OOE+OO 1.15E-06 2.02E-06 Avg. MeV 
'Am-241 ----~ -----"2"'.5~986=E=_o-=3----...:386=".7"'63'=------"6=78~.~066---0:00E=+OO~-----,1;-:.0·1 E+OO 1.i6E+OO 0.0150 3.494E+13 
Am-242m 3.7010E_o7 386.763 678.066 O.ooE+OO 1.43E-04 2.51 E-04 0.0250 7.252E+12 
Am-243 1.4858E-06 386.763 678.066 O.OOE+OO 5.75E-04 1.01E-03 0.0375 6.302E+12 
C-14 5.6944E-09 386.763 678.066 0.00E~+OO·~--~2"'.2~~0"E~-06:;i------'3i;'.86~E~-06:;;;--11-~0;:;.0~57:;;5:--------;6;".7;;:8~9E"'+~12 
CI-38 1.3124E-32 386.763 678.066 O.OOE+OO 5.08E-30 8.90E-30 0.0850 4.088E+12 
Cm-243 7.9303E_o8 386.763 678.066 O.ooE+OO 3.07E-05 5.38E-05 0.1250 2.669E+12 
Cm-244 9.3083E-06 386.763 678.066 O.ooE+OO 3.60E_o3 6.31E-03 0.2250 3.524E+12 
Co-6O 1.0310E-07 386.763 678.066---0.00:O;E~+OO~---"'3°.:99~E';-OS~---"'6:;:.9=9:=E-~OS,=--j1----:0;::.3:::7:050:;-----:1'-:.535=E~+-;l=O-2 
Cs-l34 1.3254E_o7 386.763 678.066 O.OOE+OO 5.13E-05 8.99E-OS 0.5750 2.565E+13 
Cs-135 3.4477E-06 386.763 678.066 0.ooE~+OO~----:1°.~33"'E:=--;;0"'3----;;2'-:.34c;:=E--;;0"'3-+-=0.=85OO;::;;:----:::2.=748::::::E"-+1:71 
Cs-137 1.0161E+OO 386.763 678.066 O.ooE+OO 3.93E+02 6.89E+02 1.2500 1.111E+l1 
Eu-l54 2.1879E-03 386.763 678.066 O.OOE+OO 8.46E-Ol 1.46E+OO 1.7500 7.282E+09 
Eu-155 7.2930E-OS 386.763 678.066 O.ooE+OO 2.82E-02 4.95E_o2 2.2500 7.063E+05 
Fe-55 4.1912E-oB 386.763 678.066 O.OOE+OO 1.62E-OS 2.84E-OS 2.7500 8.336E+05 
H-3 8.4913E-04 386.763 678.066 O.ooE+OO 3.28E-Ol 5.76E-Ol 3.5000 4.572E+02 
1-129 7.53OOE-07 386.763 678.066 O.ooE+OO 2.91E-04 5.11E-04 5.ססOO 1.859E+02 
Kr-85 1.5615E_o2 386.763 678.066 O.ooE+OO 6.04E+OO 1.06E+Ol 7.ססOO 2.022E+Ol 
Np-237 9.5861 E-06 386.763 678.066 O.ooE+OO 3.71 E-03 6.50E-03 11.ססoo 2.245E+00 
Pa-231 5.0790E-D9 386.763 678.066 O.ooE+OO 1.96E-06 3.44E-06 
Pb-210 6.6176E-l0 386.763 678.066 O.OOE+OO 2.56E-07 4.49E-07 
Pm-147 1.7606E-05 386.763 678.066 0.OO:;oE"-+OO~__--:6o.:8""1:=E-.;0~3c--__-,;1,,,,.1;:;9:=E.;-o~2c----i1 
Pu-238 1.4406E-D2 386.763 678.066 O.OOE+OO 5.57E+OO 9.77E+OO 
Pu-239 4.2763E-04 386.763 678.066 O.ooE+OO 1.85E-Ol 2.90E-Ol 
Pu-240 2.4297E-04 386.763 678.066 O.ooE+OO 9.40E-02 1.65E_ol 
Pu-241 7.8949E_o3 386.763 678.066 O.OOE+OO 3.OSE+OO 5.35E+OO 
Pu-242 3.6329E-D7 386.763 678.066 O.OOE+OO 1.41E-04 2.46E-04 
Ra-226 1.5169E-09 386.763 678.066 O.ooE+OO 5.87E_o7 1.03E-06 
Ra-228 4.2429E-14 386.763 678.066 O.OOE+OO 1.64E-ll 2.88E-ll 
Ru-l06 7.0833E-15 386.763 678.066 O.OOE+OO 2.74E-12 4.80E-12 
Se-79 1.2928E-05 386.763 678.066 O.ooE+OO 5.ooE-03 8.77E_o3 
Sn-126 1.1571E-05 386.763 678.066 O.ooE+OO 4.48E-03 7.85E-D3 
Sr-90 9.4308E-Dl 386.763 678.066 O.OOE+OO 3.65E+02 6.39E+02 
Te-99 4.2239E-04 386.763 678.066 O.ooE+OO l.63E-Dl 2.86E-Dl 
Th-229 1.7968E-ll 386.763 678.066 O.ooE+OO 6.95E_o9 1.22E-oB 
Th-230 1.0855E_o7 386.763 678.066 O.ooE+OO 420E-05 7.38E-05 
Th-232 4.9809E-14 386.763 678.066 O.ooE+OO 1.93E-ll 3.38E-ll 
T1-208 3.4995E-oB 386.763 678.066 O.ooE+OO 1.35E-05 2.37E-OS 
U-232 9.4798E-oB 386.763 678.066 O.ooE+OO 3.67E-05 6.43E-05 Thermal Power 
-;U7--2",33~ ---:-4:;:2",538:::=E=--D",9:- --:386=.:::7",63=-- --:67=8o:.06=-=6,:;-__.;0"'.00=E=-+OO-= 0;1.:;:65"'E:=-06-:::e::; 2,o,."'88"'E=--06-=-=-_--iINominal Heat BOUnding
U-234 1.8617E-04 386.763 678.066 O.ooE+OO 7.20E_o2 1.26E_ol Output Heat Output 
U-235 -2.7235E-06 386.763 0.000 1.44E-03 3.90E-04 1.44E-03 (Watts) /Watts\ 
U-238 1.5493E-D5 386.763 678.066 O.ooE+OO 5.99E_o3 l.OSE-02 4.S9E+OO 8.04E+OO 
U-238 -4.2851E-D9 386.763 0.000 1.61E-D5 1.45E-05 1.61E-05 Total Total 
Y-90 9.4308E-Ol 386.763 678.066 O.ooE+OO 3.85E+02 6.39E+02 
Other Radionuelides 3.75E+02 6.56E+02 
m. TemoIlIte SeIedlon $QJDmary,B andCbecb 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderater: UGHTWATER UGHTWATER 

Fuel C1adding:I-----'=AL~U"M:;:-:::.:....-+---="'A;-:LU:;:M~::.:....--1 

BO;O"t'=:.:.~~~I---~93~.~~"'O~8=9---+--~60~t~"-1~OOcc-------I 

Bumup Summary (MWd)' Basis for bUrrlup used in estimate: 
FromSFD Estimated

Nominal:1 386.763 Nominal bomup calculated from the heavy metal mass destroyed.
Boundln9:11--------+--~--6::7~8::.0663Boundtng bumup calculated assuming all BOL heavy metal bumed. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimatlld EOL HMlGiven EOL HM
 
Nomlntil: 1.72
 I 1.081 

Bounding: 3.01 ,
Reactor shutdown, core removal. storage, shlpptng or other date confirming that Irradiation ceased for fuel. 

2TolaJ bumup for all fuel associated with this wol1<sheet must be divided by SOL heavy metal mass to get specific bumup values'(MWdlMT). 

DOElSNFIREP_o78 December 2003 
Revision 1 Page 0-302 



I
 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Fuel Radionuclide Inventory Worksheet 
I.FuelandT.....jeW~ Estimated 

Fuel Name: ORR 1FueI decay start date: 1966 Canister usage: 
SNFID#: 903 EstImates 8S of: 2030 lS"x10' 

Fuol Unl\1l & Oeser: 97 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 2.69 
_vy Metal Mass: BOl.=29.64k9 ; EOL=20.78k9 "remplate Bumup(MWd): 367.2 
ROD Storage SIte: SRS Template BOL _vy Metal Ma.. (MT): 0.00116689 

Template Decay Time' 50 years 
n.l(.stDnates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 2.9739E-09 8,396.085 16,792.169 O.ooE-tOO 2.50E-05 4.99E-D5 Avg. MeV 
Am-241 2.5986E-03 8,396.085 16,792.169 O.ooE-tOO 2.18E+Ol 4.36E+Ol 0.0150 8.652E+14 
Am-242m 3.7010E-D7 8,396.085 16,792.169 O.ooE-tOO 3.11E-03 621E-03 0.0250 1.796E+14 
Am-243 1.4858E-Q6 8,396.085 16,792.169 O.ooE-tOO 1.25E-02 2.50E-D2 0.0375 1.561E+14 
C-14 5.6944E-D9 8,396.085 16,792.169 O.ooE-tOO 4.78E-OS 9.56E-D5 0.0575 1.681E+14 
CI-36 1.3124E-32 8,396.085 16,792.169 O.ooE-tOO 1.10E-28 2.20E-28 0.0850 1.012E+14 
Cm-243 7.9303E-Q6 8,396.085 16,792.169 O.ooE-tOO 6.86E-04 1.33E-03 0.1250 6.611E+13 
Cm-244 9.3083E-06 8,396.085 16,792.169 O.ooE-tOO 7.82E-02 1.56E-Ol 0.2250 8.728E+13 
Co-60 1.0310E-07 8,396.085 16,792.169 O.ooE-tOO 8.86E-04 1.73E-03 0.3750 3.802E+13 
Cs-l34 1.3254E-07 8,396.085 16,792.169 O.ooE-tOO 1.11E-03 2.23E-03 0.5750 6.353E+14 
Cs-l35 3.4477E-Q6 8,396.085 16,792.169 O.ooE-tOO 2.89E-02 5.79E-02 0.8500 6.805E+12 
Cs-137 1.0161 E-tOO 8,396.085 16,792.169 O.ooE-tOO 8.53E+03 1.71E+04 1.2500 2.752E+12 
Eu-l54 2.1879E-03 8,396.085 16,792.169 O.ooE-tOO 1.84E+01 3.67E+01 1.7500 1.803E+11 
Eu-155 7.2930E-Q5 8,396.085 16,792.169 O.ooE-tOO 6.12E-01 1.22E-tOO 2.2500 1.749E+07 
Fe-55 4.1912E-08 8,396.085 16,792.169 O.ooE-tOO 3.52E-04 7.04E-04 2.7500 2.064E+07 
H-3 8.4913E-04 8,396.085 16,792.169 O.ooE-tOO 7.13E-tOO 1.43E+01 3.5000 1.133E+04 
1-129 7.5300E-D7 8,396.085 16,792.169 O.ooE-tOO 6.32E-03 1.26E-D2 5.ססOO 4.604E+03 
Kr-85 1.5615E-D2 8,396.085 16,792.169 O.ooE-tOO 1.31E+02 2.62E+02 7.ססOO 5.008E+02 
Np-237 9.5861E-06 8,396.085 16,792.169 O.ooE-tOO 8.OSE-D2 1.61E-D1 11.ססOO 5.562E+Ol 
Pa-231 5.0790E-09 8,396.085 16,792.169 O.ooE-tOO 4.26E-Q5 8.53E-05 
Pb-21 0 6.6176E-10 8,396.085 16,792.169 O.ooE-tOO 5.56E-Q6 1.11E-05 
Pm-147 1.7606E-OS 8,396.085 16,792.169 O.ooE-tOO 1.48E-Ol 2.96E-01 
Pu-238 1.4406E-02 8,396.085 16,792.169 O.ooE-tOO 1.21E+02 2.42E+02 
Pu-239 4.2783E-Q4 8,396.085 16,792.169 O.ooE-tOO 3.59E-tOO 7.18E-tOO 
Pu-240 2.4297E-Q4 8,396.085 16,792.169 O.ooE-tOO 2.04E-tOO 4.08E-tOO 
Pu-241 7.8949E-03 8,396.085 16,792.169 O.ooE-tOO 6.63E+01 1.33E+02 
Pu-242 3.8329E-D7 8,396.085 16,792.169 O.ooE-tOO 3.OSE-Q3 6.10E-03 
Ra-226 1.5169E-09 8,396.085 16,792.169 O.ooE-tOO 1.27E-DS 2.55E-OS 
Ra-228 42429E-14 8,396.085 16,792.169 O.ooE-tOO 3.56E-l0 7.12E-10 
Ru-106 7.0833E-15 8,396.085 16,792.169 O.ooE-tOO 5.95E-ll 1.19E-10 
Se-79 1.2928E-DS 8,396.085 16,792.169 O.ooE-tOO 1.b9E-01 2.17E-D1 
Sn-126 1.1571E-DS 8,396.085 16,792.169 O.ooE-tOO 9.72E-D2 1.94E-01 
Sr-90 9.4308E-Ol 8,396.085 16,792.169 O.ooE-tOO 7.92E+03 1.58E+04 
Tc-99 4.2239E-04 8,396.085 16,792.169 O.ooE-tOO 3.55E-tOO 7.09E-tOO 
Th-229 1.7968E-11 8,396.085 16,792.169 O.ooE-tOO 1.51E-07 3.02E-Q7 
Th-23O 1.0855E-D7 8,396.085 16,792.169 O.ooE-tOO 9.11E-04 1.82E-D3 
Th-232 4.9809E-14 8,396.085 16,792.169 O.ooE-tOO 4.18E-10 8.36E-l0 
TI-208 3.4995E-Q8 8,396.085 16,792.169 O.ooE-tOO 2.94E-Q4 5.88E-Q4 
U-232 9.4798E-Q8 8,396.085 16,792.169 O.ooE-tOO 7.96E-Q4 1.59E-03 Thermal Power 
U-233 4.2538E-09 8,396.085 16,792.169 O.ooE-tOO 3.57E-Q5 7.14E-Q5 Nominal Heat Bounding 
U-234 l.8617E-04 8,396.085 16,792.169 O.ooE-tOO 1.56E-tOO 3.13E-tOO Output Heat Output 
U-235 -2.7235E-Q6 8,396.085 0.000 5.97E-D2 3.68E-02 5.97E-D2 /Watts) /Watts) 
U-236 1.5493E-Q5 8,396.085 16,792.169 O.ooE-tOO 1.3OE-01 2.60E-D1 9.95E+01 1.99E+02 
U-238 -4.2851E-D9 8,396.085 0.000 6.82E-Q4 6.48E-04 6.82E-Q4 Total Total 
V-90 9.4308E-Dl 8,396.085 16,792.169 O.ooE-tOO 7.92E+03 1.58E+04 
Other Radionuclides 8.14E+03 1.63E+04 
1ll.T__"'~Swno1llI.'Y.llilma .nd(;bed<ll 
Template selection Summary

From SFD Uaecl Basis for Parameter Differences: 
Raactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM
BOL HM Constltuenls: U308 U 

BOL Enrichment %: 93.15626243 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Eatimated 

Nomlnal:1 8,396.085 Nominal bumup calculated from !he heavy metal mass desIroyed. 
Bounding:1 I 16,792.169 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.90 I 1.021 
Bounding: 1.80 ,

Reactor shutdown, core removal, storage, shlppmg or other date conflnmng that IrradiatIon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT). 

DOE/SNF/REP-078 December 2003
 
Revision 1 Page 0-303
 



I 
Fuel Radionuclide Inventory Worksheet 

I. Fuel an4 Template lnfonnatioD Estimated 
Fuel Narr.e: ORR 'Fual decay start date: 1987 Canister usage: 

SNFID#: 944 E~mamsasM: 2roO 18"x10' 
Fuel Units & Oeser: 33·19 CURVED PLATES Template: AlR (Ught Water, Alum.. 60 to 100%, U) 1.38 
Heavy Metal Mao.: BO~56.54k9 ; EO~53.65k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Docay Time' 35 years 
n. Estimates m x" x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-,:A==C,.:.22~7 2:o:.~0068~~E~.0==9----,2?,7=3=:1:.:;.3==9",3---~5?_,46~2::o.787 o.ODE='+OO'=__---;5,:..46=.oE:....06====----1"'."'1o~Ec_-D75'--_lf---=A:::V"'9.:..:Me:=:..:V--.-c-."C=~ 
-':A"'m"-.~24"cl=-----_-.-.;;2:=;.5;;2:;;5,;.IE~-D~3----.;;2'_:;,7;;;3""1._;;3,,93:;- __~5,462.78~ODE+OO 6.90E+OO 1.38E+Ol e...-<>0.... ;:'0021o:5050~-_.-:4"".0:::23:;::=E+:c.l~4 
-';Ac=:me_."24"'2"'m"- ::3"'.96"'2;c4"'E:o-."'07=- 2:o:,,o;73,,I;c.,,39;;;3;--__-:;5?_,46~2"".787 O.ODE+OO 1.OaE·03 2.16E_D3 8.355E+13 
Am·243 1.4680E_D6 2,731.393 5,462.787 O.ODE+OO 4.06E·03 8.13E-D3 0.0375 7.262E+13 

.;C"..;;14~-------__:;_5:;,.7""05"'3"'E:o-.,,09:;-_---2~,S73;:cl;..-.,,39~3o----:;5",46~2~.787 O.OOE+OO 1.56E·05 3.12E_D5 00575 7.816E+13 
CI·38 1.3124E·32 2,731.393 5,462.787 ~0;.::.0~0,:E:...+OO~---;;,:3.58E.29 7.17E·29 0:0850~--·-47.-=71:-:0=Ee-+-"'-13 
Cm·243 1.1419E_D7 2,731.393 5,462.787 O.ODE+OO 3.12E·04 6.24E-D4 0.1250 3.111E+13 
Cm·244 1.6522E_D5 2,731.393 5,462.787 O.OOE+OO 4.51 E·02 9.03E_D2 0.2250 4.066E+13 
Co-GO 7.4047E_D7 2,731.393 5,462.787 O.OOE+OO 2.02E·03 4.05E_D3 0.3750 1.769E+13 
.;C2'S--;.Ic::34~-----.--'2~.704~52:5~E.:;-D5o;-----c2"',7~30::1-:;.3~9~3----:;5~,462.787 O.OOE+OO 5.59E·02 1.12E_Dl 0.5750 2.923E+14 
Cs·135 3.4477E·06 2,731.393 5,462.787 O.ODE+OO 9.42E·03 1.88E_D2 0.8500 3.571E+12 
.;C"'S'-:.1;:;3~7--------1'c;.:;;436~5;';:Ec;+OO~----2~,S'73:<:1;.::.3~9;;:3----c5~,47.6~2;c:.787 0.OD~E:=:+OO~---;3~ .•9~2~E"'+O"'3,o__---7"'.8"'5SE,,+O"'3,o__-U--,I;.:;.2==5OO;:';:'---___:1:=:.7=2=7E~+~1~2 
-;:E"'u--:.l~54';:---------7='.'=3;c230~Eo-.0='3;-----'2?,,o;73;cl:-:.3:i:9~3=- __-:;5"-,46~2"=.78~ODE+OO 2.ODE+01 4.ODE+01 1.7500 9.723E+l0 
.;E"u:....l~5"'5'-------_"5:.::.9::::2:;.59":E;..~04~- ___"2,~7:;.3"'1.'=39"'3;-__--'5"',46""'2~.7.8i O.ODE+OO 1.62E+OO 3.24E+OO 2.2500 8.130E+06 
-;--FC'-;e."'5""5 .___'2C'.2:i:7:;;:9"'I~E-D6~------;2~,7"'3"'1-';.3;;;9;;,3---~5"-,46~2"'.7:87 0.OD:i:E:o-+OO~--___:6o;.;;;23;;E"'.03====----:-.:I.:c25;;Eo--D:;;2;_-U-~2:=:.7:::5OO=----'7:.::.7:::5cc7E~+_=06CC 
.::H':'.3'=- ._ _=I."'96~9~8"'E'_'-D~3o----"'2,'=73=_1:-:.3:i:9"'3'-----'5;:,..:46~2~.7.8i---0-.OOE+OO 5.38E+OO 1.06E+Ol 3.5000 4.574E+03 
"'1.,,1-:;2"'9 ._-.;7";.5300~"'E~-D~7----,,2,~7,,3"'1.~39"'3o-_---;5:",46~2c:.7~:87 0.OD~E,,+OO:;;;:---o=2,.:;0"'6~E,,-D;;;3c---~4."'1,;1E~-D3~:__1~-.,:5:=:.0000=o----:::1.:;:-8~71~E,,+~03 
~K7:r.-.:;85~---------4=-.-=11=:7==6~E~-D;:;;2------;2?,7=3=:1:.:;.3;;;9"'3--_~5?_,46~2::o.78~7---0-.ODE+OO 1.12E+02 2.25E+02 7.ססOO 2.050E+02 
Np-237 9.5752E-D6 2,731.393 5,462.787 O.ODE+OO 2.62E_D2 5.23E_D2 11.ססOO 2.286E+Ol 
Pa·231 3.9379E_D9 2,731.393 5,462.787 0.ODE:-'-+OO====-__--;;lc.08;~E_;-D5~---:2C';.1:::5~E~-D5~-l1 
"Pc:.l>-,.:2"'1~0:---------'3?'=-31~1"'5~E-:.l"'0----'2?,7=3=:1:.:;.3==9'"3 ~5?_,46~2::o.787 O.ODE+oo 9.05E·07 1.81E·06 
Pm·147 9.2402E_D4 2,731.393 5,462.787 O.ODE+OO 2.52E+OO 5.05E+OO 
"Pc:.U~.2==38:;;,------- _ _:_1."'6;c21:..;7,;:E'_'-D:=:2o----"'2,,o;73;cl:-:.3;;;93=::-----'5?,-::46~2"".787 O.ODE+OO 4.43E+Ol 8.88E+Ol 
Pu·239 4.2810E-D4 2,731.393 5,462.787 O.ODE+OO 1.17E+OO 2.34E+OO 
Pu·240 2.4333E·04 2,731.393 5,462.787 O.ODE+OO 6.65E_Dl 1.33E+OO 
"Pc:.U~.2"'4_=1--------=-I.";62~4"'2~E~.0"'2'-----'2==,=73~1c::.3~9;:;;3 _'5"',46'=2"".7.87 O.ODE+OO 4.44E+Ol 8.87E+Ol 
Pu-242 3.6329E·07 2,731.393 5,462.787 O.ODE+OO 9.92E_D4 1.98E_D3 
Ra·226 9.0114E·10 2,731.393 5,462.787 O.ODE+OO 2.46E·06 4.92E_D6 
Ra·228 3.1019E·14 2,731.393 5,462.787 O.OoE+OO 8.47E·ll 1.69E·l0 
Ru·l06 2.1225E·10 2,731.393 5,462.787 O.ODE+OO 5.80E_D7 1.16E-D6 
5.,.79 1.2930E·05 2,731.393 5,462.787 O.ODE+OO 3.53E·02 7.06E_D2 
5n·126 1.1571E-D5 2,731.393 5,462.787 O.ODE+OO 3.16E-D2 6.32E_D2 
5r·90 1.3472E+OO 2,731.393 5,462.787 O.ODE+OO 3.88E+03 7.38E+03 
Tc·99 4.2239E-D4 2,731.393 5,462.787 O.ODE+OO 1.15E+OO 2.31 E+OO 
Jh·229 1.2407E·ll 2,731.393 5,462.787 O.ODE+OO 3.39E-D8 6.78E_D6 
Jh·230 8.3497E-D8 2,731.393 5,462.787 O.ODE+OO 2.28E-D4 4.56E-D4 
T11-232 3.6371E·14 2,731.393 5,462.787 O.ODE+OO 1.05E·l0 2.10E·l0 
11·206 4.0414E-D8 2,731.393 5,462.787 O.ODE+OO 1.10E-D4 2.21E-D4 
U·232 1.0948E_D7 2,731.393 5,462.787 O.ODE+OO 2.99E_D4 5.98E-D4 Thennal Power 

7U;--.2;c33=- -::-3.==6"27:::5~E:o--D"'9;- -'2=',,o;73,,I;c.,,393=----~5:!.,46~2"'.7:;;:8"'7:_--:0"'.::OD.~E:o-+OO'=-----=9-';.9:::1"'E;..:-D6~---..;-I'=.98~E~-D5=::---lINominal Heat Bounding 
-i'U;--.2=:34=----------:-I."856=2=cE~-D4~_-_'--2==,,o;73=_1;.:.=:393~---,.:5"',46'="=2=.7~,8,,-7 O.ODE+OO 5.07E_Dl 1.01 E+OO Output Heel Output
U·235 ·2.7235E_D6 2,731.393 0.000 2.42E_D2 1.88E_D2 2.42E·02 (Walts) (Watts) 
U·238 1.5493E-D5 2,731.393 5,462.787 O.ODE+OO 4.23E_D2 8.46E_D2 4.57E+Ol 9.14E+Ol 
U·238 ·4.2851E_D9 2,731.393 0.000 1.52E_D2 1.52E_D2 1.52E_D2 Total Total 
Y·90 1.3475E+OO 2,731.393 5,462.787 O.ODE+OO 3.68E+03 7.38E+03 
Other Radionuclides 3.74E+03 7.48E+03 
W. TemnIltteSeledion s.n-rv, ,an4CIIedl:!l 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER LIGHT WATER This Template \'1aS used lor the following reasons: 

Fuel C1addlng:I-·-=e-A"LU"'MC="'---I--=ocA"LCCUCCM='--lThiS luel malches ATR Template on atl but one paramol9\' (anrichlll9!ll) making ATR a reasonable 
BOL HM Constituen": U3S12 U malch. 

BOL Enrichment %: 19.8176038 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomin":1 I 2,731.393 Nominal bumup caIcu1aled from lhe heavy meIaI mass destroyed. 
Bounding: 5.462.787 Bounding bumup assulTl9d to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.15 I 1.001 

Bounding: 0.31 , 
Reactor shutdoYm, core removal. storage, stnppmg or other date conflnlllng that Irradiation ceasad for fuel. 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
.1. Fuel ..... 1'~lDformatio.q. Estimated 

Fuel Name: ORR 1Fuel decay start date: 1987 Canister usage: 
SNFID#: 165 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 52 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 1.44 
_vy Metal Ma••: BOl:87.95kg ; EOl=83.29kg 'Tamplale Bumup(MWd): 367.2 
ROO Stor.ge Site: SRS Tamplate BOl _vy Metal M••• (MT): 0.00116689
 

Tamplate Dacay Tlma' 35 years
 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 2.0068E-Q9 4,412.353 8,824.706 O.DOE+OO 8.85E-06 1.77E-05 Avg. MeV 
Am-241 2.5251E-03 4,412.353 8,824.706 O.DOE+OO 1.11E..o1 2.23E..o1 0.0150 6.499E+14 
Am-242m 3.9624E-07 4,412.353 8.824.706 O.DOE+OO 1.75E-03 3.50E-03 0.0250 1.350E+14 
Am-243 1.4880E-06 4.412.353 8.824.706 O.DOE+OO 6.57E-03 1.31E-Q2 0.0375 1.173E+14 
C-14 5.7053E-Q9 4,412.353 8,824.706 O.DOE+OO 2.52E-05 5.03E-05 0.0575 1.263E+14 
CI-36 1.3124E-32 4,412.353 8,824.706 O.DOE+OO 5.79E-29 1.16E-28 0.0850 7.608E+13 
Cm-243 1.1419E-07 4,412.353 8,824.706 O.DOE+OO 5.04E-04 1.01E-03 0.1250 5.025E+13 
Cm-244 1.6522E-05 4,412.353 8.824.706 O.DOE+OO 7.29E-02 1.46E-Q1 0.2250 6.568E+13 
Co-60 7.4047E-07 4,412.353 8,824.706 O.DOE+OO 3.27E-Q3 6.53E-03 0.3750 2.857E+13 
Cs-134 2.0455E-Q5 4,412.353 8,824.706 O.DOE+OO 9.03E-02 1.81E-Ol 0.5750 4.722E+14 
Cs-135 3.4477E-06 4.412.353 8.824.706 O.DOE+OO 1.52E-02 3.04E-Q2 0.8500 5.768E+12 
Cs-137 1.4365E+OO 4,412.353 8.824.706 O.DOE+OO 6.34E..o3 1.27E+04 1.2500 2.790E+12 
Eu-154 7.3230E-Q3 4,412.353 8,824.706 O.DOE+OO 3.23E..o1 6.46E..ol 1.7500 1.571E+11 
Eu-155 5.9259E-Q4 4,412.353 8,824.706 O.DOE+OO 2.61E+OO 5.23E+OO 2.2500 1.313E+07 
Fe-55 2.2791E-06 4,412.353 8,824.706 O.DOE+OO 1.01E-02 2.01E-02 2.7500 1.253E+07 
H-3 1.9698E-03 4,412.353 8,824.706 O.DOE+OO 8.69E+OO 1.74E..ol 3.5000 7.384E+03 
1-129 7.5300E-Q7 4,412.353 8.824.706 O.DOE+OO 3.32E-03 6.64E-Q3 5.ססOO 3.020E+03 
Kr-85 4.1176E-Q2 4,412.353 8,824.706 O.DOE+OO 1.82E..o2 3.63E..o2 7.ססOO 3.308E+02 
Np-237 9.5752E-06 4,412.353 8,824.706 O.DOE+OO 4.22E-02 8.45E-02 11.ססOO 3.690E+01 
Pa-231 3.9379E-Q9 4,412.353 8,824.706 O.DOE+OO 1.74E-05 3.46E-Q5 
Pb-21 0 3.3115E-l0 4,412.353 8.824.706 O.DOE+OO 1.46E-06 2.92E-06 
Pm-147 9.2402E-Q4 4,412.353 8,824.706 O.DOE+OO 4.08E+OO 8.15E+OO 
Pu-238 1.6217E-Q2 4,412.353 8,824.706 O.DOE+OO 7.16E..ol 1.43E..o2 
Pu-239 4.2810E-Q4 4,412.353 8,824.706 O.DOE+OO 1.89E+OO 3.78E+OO 
Pu-240 2.4333E-Q4 4,412.353 8.824.706 O.DOE+OO 1.07E+OO 2.15E+OO 
Pu-241 1.6242E-02 4,412.353 8.824.706 O.DOE+OO 7.17E..ol 1.43E..o2 
Pu-242 3.6329E-Q7 4,412.353 8,824.706 O.DOE+OO 1.60E-Q3 3.21E-Q3 
Ra-226 9.0114E-l0 4,412.353 8,824.706 O.DOE+OO 3.98E-06 7.95E-06 
Ra-228 3.1019E-14 4.412.353 8,824.706 O.DOE+OO 1.37E-l0 2.74E-l0 
Ru-l06 2.1225E-l0 4,412.353 8.824.706 O.DOE+OO 9.37E-07 1.87E-06 
5e-79 1.2930E-Q5 4,412.353 8,824.706 O.DOE+OO 5.71E-Q2 1.14E-Ql 
5n-126 1.1571E-Q5 4,412.353 8,824.706 O.DOE+OO 5.11E-Q2 1.02E-Q1 
5r-90 1.3472E+OO 4,412.353 8.824.706 O.DOE+OO 5.94E+03 1.19E+04 
Tc·99 4.2239E-Q4 4.412.353 8.824.706 O.DOE+OO 1.86E+OO 3.73E+OO 
Th-229 1.2407E-l1 4,412.353 8,824.706 O.DOE+OO 5.47E-08 1.09E-Q7 
Th-230 8.3497E-06 4,412.353 8,824.706 O.DOE+OO 3.68E-Q4 7.37E-04 
Th-232 3.8371E-14 4,412.353 8,824.706 O.DOE+OO 1.69E-l0 3.39E-l0 
TI-208 4.0414E-08 4,412.353 8,824.706 O.DOE+OO 1.78E-04 3.57E-04 
U-232 1.0948E-Q7 4,412.353 8,824.706 O.DOE+OO 4.83E-Q4 9.66E-Q4 Thermal Power 
U-233 3.6275E-Q9 4,412.353 8.824.706 O.DOE+OO 1.60E-Q5 3.20E-Q5 Nominal Heat Bounding 
U-234 1.8562E-Q4 4,412.353 8,824.706 O.DOE+OO 8.19E-Ql 1.64E+OO Output Heat Output 
U-235 -2.7235E-06 4,412.353 0.000 3.81E-Q2 2.61E-02 3.81E-02 /Wanel /Wanel 
U-236 1.5493E-Q5 4,412.353 8,824.706 O.DOE+OO 6.84E-02 1.37E-Ql 7.38E+01 1.48E+02 
U-238 -4.2851 E-Q9 4,412.353 0.000 2.36E-02 2.36E-02 2.36E-Q2 Total Total 
V-90 1.3475E+OO 4,412.353 8,824.706 O.DOE+OO 5.95E+03 1.19E+04 
Other Radionuelides 6.04E+03 1.21E+04 
lB. TeJllI)Iate~~ 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
R_Modorator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 
BOl HM Constituents: U3S12 U 

SOL Enrichment ey.: 20.03831236 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 4.412.353 Nominal bumup calculated from the hea...y metal mass destroyed. 
Boundlng:1 I 8.824.706 Bounding bumup assum9d to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup E.timsted EOl HMlGlvon EOl HM 

Nominal: 0.16 I 1.001 
Boundlng:1 0.32 , 

Reactor shutdown, core removal, storage, shlpptng or other date confurmng that Irradiation ceased for fuel.


2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuc:lide Inventory Worksheet 
L Fuel and TempIat< hlf_tion Estimated 

Fuel Name: ORR 1Fuel decay start date: 1985 Canister usage: 
SNFID#: 461 Estimates as of: 2030 1B"x10' 

Fuel Units & Ilescr: 17 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.47 
Heavy Metal Ma••: BOl=4.98kg ; EOl=3.25kg "Template Bumup(MWd): 367.2 
ROD Stor_ Sf.:e: SRS Template BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time' 35 years 
n. Estimates m b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 

-':A=C,::-22;::;,;7 ~2".:,0,068:o~EC;-0:;:9:___---71,"'63:c7:,:.3:;:0"'2'-----...:3~,,2~:7~,,4'''.604 0,OO~~E~+OO.:;;.--___'3",:2c=9:;E...:-oo?:__--____o6:c.5=7=E,-"oo?:__-n--'A'CV"'9, ..Me:---:V----cCCC'=_~ 
Am-241 2.5251E-03 1.637.302 3.274.664---0-:-00E+oo 4.13E+OO 8.27E+OO 0.0150 2.412E+14 

';AC'm:'--,,24-;;2:;'m"-- .:;3.:;.96~24;CE:o_-Q~7----71"',63,,7=.c:;30=:2~- _ ___c3"',2'"7~4c=,604 O.OOE+OO 6,49E-04 1.30E-03 0.0250 5.008E+13 
Am-243 l.4880E-06 1,637.302 3,274.604 .,0::;.OO~E.::+OO:;;c---~2"'.44=:;:E:o_-"'0;;-3---,o4"'.8:;;7E:o_-03~-+-~0.;;:03:::7;;.5--_~4.c:353;;:;;;E",+1::c3 

-,;C;;---;;14;;-- ___c5c;.7~05~3~E_;.-09;;;__---____;1_';,637,302 3,274,604 O.OOE+OO 9,34E-06 1.87E_Q5 0.0575 4.685E+13 
-;CC:J-"'36.~;;__------____;1"',3:.:1724;cE=_-_=32=__---___71,"'63,,7=._=30=:2~--___c3",,2=74.604 O,OOE+OO 2.15E-29 4.30E-29 0.0850 2.823E+13 
Cm-243 1,1419E-07 1,637.302 3.274.604 O.OOE+OO 1.87E-04 3.74E-04 0.1250 1.865E+13 
-;CC:m-""'244c-'---------=1.:;.65~22:o:E:o_-Q~5----71,"'6,,37=.c:;30=:2~--__=3,,~2~74.;:.c:;604::7--~0".:,OO.?OE+OO_:.::_;~-_--"2C'.7~cl;.;E=_-0=:2~--__.::5::_.4:.;1:;E"'-Q:;:2~-1I--00'.o:22:::50c::_-----'2=:.4:o:3"'7coE+:...l'::3 
~Cc.:o-""60~-----~--;,7,"'404~7~E:-;-Q"'7~---"'1,;;;63:;:7;=;.30~2---:_;32:,2~7",4::;;.604 O,OOE+OO 1.21E-03 2.42E-03 0.3750 1.060E+13 
Cs-l34 2.0455E-05 1,637.302 3,274,604 O,OOE+OO 3.35Ec;-0,,2:---_~~6':;.7-;;0;=E_;.-Q~2:---__1f-__,oC:.5o;7c::50~--____;1:".7:_:5;::2E~+CC1-::-4 
Cs-l35 3.4477E-06 1.637.302 3,274.604 O.OOE+OO 5.64E-03 1.13E_Q2 0.8500 2.140E+12 
CS-137 1.4365E+OO 1.637.302 3,274.604 0.00",E:O_+OOC;;-;;c-_-72,35E+03 4.70E+03 1.2500 1.035E+12 
Eu-l54 7.3230E_Q3 1,637.302 3,274.604 O.OOE+OO 1.20E+Ol 2.40E+Ol 1.7500 5.828E+l0 
Eu-155 5.9259E-04 1.637.302 3,274.604 O.OOE+OO 9.70E-Ol l.94E+OO 2.2500 4.873E+06 
Fe-55 2.2791E-06 1,637.302 3,274.604 O.OOE+OO 3.73E-03 7.46E-03 2.7500 4.650E+06 
H-3 1.9698E_Q3 1,637.302 3,274.604 O.OOE+OO 3.23E+OO 6.45E+OO 3.5000 2.694E+03 
1-129 7.5300E_Q7 1,637.302 3.274.604 O.OOE+OO 1.23E_03 2.47E-03 5.ססOO 1.101E+03 
7KC:cr-,;:85~ 4';:''=cll=:7",6:;:E-;-Q~2 1o.:.63~7~,30~2 -;3",.2",7",4".:.604 O.OOE+OO 6.74E+Ol 1.35E+02 7.ססOO 1.205E+02 
Np-237 9.5752E-06 1,637.302 3,274.604 O.OOE+OO 1.57E_Q2 3.14E-02 11.ססOO 1.343E+Ol 
Pa-231 3.9379E_Q9 1,637.302 3.274.604 O.OOE+OO 6.45E-06 1.29E-05 
Pb-21 0 3.3115E-l0 1.637.302 3,274.604 O.OOE+OO 5.42E_Q7 1.OOE-06 
Pm-147 9.2402E-04 1.637.302 3,274.604 O.OOE+OO 1.51E+OO 3.03E+OO 

"'Pu;=-;-2"'38:::;-- ____;1';:;,6c:;21:-.;7"'EC;-Q"'2;----71."'63"'7:,:.30=2'-----...:3"'.2",7~4c=.604 O.OOE+OO 2.66E+Ol 5.31E+Ol 
Pu-239 4.2810E-04 1,637.302 3.274,604 O,OOE+OO 7.01E_Q1 1.40E+OO 
Pu-240 2.4333E-04 1.637.302 3,274.604 O.OOE+OO 3.98E_Q1 7,97E_Ql 
Pu-241 1.6242E_Q2 1,637.302 3,274,604 O.OOE+OO 2,66E+01 5.32E+Ol 

"'Pc:U-;-2"'4"'2 -;;3'::.630'2o-:9;;:E"'-Q;;:7;-----71,";:637~.30=2;----c3"',2:c7~4~,604 O,OOE+OO 5.95E-04 1.19E_03 
Ra-226 9.0114E-l0 1,637.302 3.274.604 O.OOE+OO 1.48E-06 2,95E-OO 
Ra-228 3.1019E-14 1.637.302 3,274,604 O.OOE+OO 5.08E-ll 1.02E-l0 
Ru-lOO 2.1225E-l0 1.637.302 3,274.604 O.OOE+OO 3,48E_Q7 6.95E_Q7 
Se-79 1.2930E-05 1,637.302 3,274.604 O.OOE+OO 2:12E_Q2 4.23E_Q2 
Sn-126 1.1571E-05 1,637.302 3,274.604 O.OOE+OO 1.89E-02 3,79E-02 
Sr-90 1.3472E+OO 1,637.302 3.274.604 O.OOE+OO 2.21E+03 4.41E+03 
Tc-99 4.2239E-04 1.637.302 3.274.604 O.OOE+OO 6.92E_Ql l.38E+OO 
Th-229 1.2407E-11 1,637.302 3,274.604 O.OOE+OO 2.03E-oB 4.OOE-oB 
Th-230 8.3497E-oB 1,637,302 3.274.604 O.OOE+OO 1.37E-04 2.73E-04 
Th-232 3.8371E-14 1,637.302 3.274.604 O.OOE+OO 6.28E-ll 1.26E-l0 
Tl-208 4.0414E-oB 1,637.302 3,274.604 O.OOE+OO 6.62E-05 1.32E-04 
TU,,-2;;;3;;;2;--~ __i;1."'0948~~Ec;-Q,,7;-----71,"'63~7;':.30=2----c3~.2"'7",4"".604 O.OOE+OO 1.79E-04 3.58E-04 Thennal Power 
7U;--2;o.332 ._~3.:::.6:o2"'75;o.E:o_-09~-_--71'::,63-;;;7=.c:;30=:2~--___c3'",2'"7~4::-:.6,,04;.:_---c00',OO=-:;;E,,+OO~-_-_=5,.:94:_;;=E_;.-06c::_ __-o::l."'1=-9E:o_-{)5~_-jfNominalHeat Bounding
U-234 1.8562E-04 1,637.302 3,274.604 O,OOE+OO 3.04E_Q1 6.OOE_Q1 Output Heat Output 
U-235 -2.7235E-06 1,637.302 0.000 1.00E_Q2 5.57E-03 1.00E_Q2 (Watts\ /Watts\ 
U-236 1.5493E-05 1,637.302 3,274,604 O.OOE+OO 2.54E_Q2 5.07E-Q2 2.74E+Ol 5.48E+Ol 

7U"'-2;:38e::--- ~-4:;'.;::.2o;:85=1'iE'-,-09:;:=------71,c:;63=7"'.30=2---~0,:0."'000"" 1.14E-04 1.07E-04 1,14E-04 Total Total 
V-90 1.3475E+OO 1,637.302 3,274.604 O.OOE+OO 2.21E+03 4.41E+03 
Other Radionuclides 2.24E+03 4.48E+03 
ID. Temolate SeJeetioa Summary, Bunum Summary, and CIted<s 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor ModeratGr.t-------'U=:G=HT"-:'W"'A-::T:=ER"--_f----_=UG.=HT':':cW"'A"'T"E::.:R_..-11 

BOl .::.~ro::,r;:~f---'-"'AL"'U"'~"'O~(~;;"'-l'.L)_--+----'A":lU";-U"'M'------1I 
BOL Enrichment 0/.:: 93.19412969 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nominal:! 0.4731 1,637.302 NominaJ bumup caialiated from the heavy metal mass destroyed.
 
Bounding: I 3,274.604 Bounding bumup assumed to be twic& nominal bumup.
 

Checks 
EsIIrnatedBumupl 

BumUD MultiDlIer Given Bumup Estimated EOl HMtGlven EOl HM 
Nominal: 1.04 3,460.10 I 1.031 

Bounding: 2.09 , 
Reactor shutdown, core removal, storage, shlppmg or other date conflnlllng that IlTadiatloo ceased for fuel. 

2Total bumup for all fuel associated with this wof1(sheet must be divided by BOL heavy metal mess to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T$lplate lnf_tion Estimated 

Fuel Name: ORR 1Fuel decay start date: 1966 Canister usage: 
SNFID#: 850 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 11 • ASSEMBLY Template: ATR (Ught Water, Alum., 60 to 100%., U) 0.31 
_vy Metel Ma••: BOl=11.08kg ; EOl=9.91kg 'Template Bumup(MWd):
 367.2 
ROD 510'_ Site: SRS Tempi.... BOl _vy Metal M••• (MTl:
 0.00116689
 

Template Decay Time'
 50 y.al'S
 
:D.Estimates m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.9739E-09 1,106.308 2,212.616 O.ooE+OO 3.29E-06 6.58E-06 Avg. MeV 
Am-241 2.5986E-03 1,106.308 2,212.616 O.ooE+OO 2.87E+OO 5.75E+OO 0.0150 1.140E+14 
Am-242m 3.7010E-07 1,106.308 2212.616 O.ooE+OO 4.09E-Q4 8.19E-Q4 0.0250 2.366E+13 
Am-243 1.4858E-06 1,106.308 2,212.616 O.OOE+OO 1.64E-03 3.29E-03 0.0375 2.057E+13 
C-14 5.6944E-Q9 1,106.308 2,212.616 O.ooE+OO 6.30E-06 1.26E-05 0.0575 2.215E+13 
CI-36 1.3124E-32 1,106.308 2,212.616 O.ooE+OO 1.45E-29 2.90E-29 0.0850 1.333E+13 
Cm-243 7.9303E-OB 1,106.308 2,212.616 O,ooE+OO 8.77E-05 1.75E-Q4 0.1250 8.711E+12 
Cm-244 9.3083E-06 1,106.308 2,212.616 O.ooE+OO 1.03E-02 2.06E-02 0.2250 1.150E+13 
Co-50 1.0310E-07 1,106.308 2,212.616 O.ooE+OO 1.14E-04 2.28E-04 0.3750 5.009E+12 
Cs-134 1.3254E-07 1,106.308 2,212.616 O.ooE+OO 1.47E-04 2.93E-04 0.5750 8.370E+13 
Cs-135 3.4477E-06 1,106.308 2,212.616 O.ooE+OO 3.81E-03 7.63E-03 0.8500 8.967E+11 
Cs-137 1.0161E+OO 1,106.308 2,212.616 O.ooE+OO 1.12E+03 2.25E+03 1.2500 3.626E+11 
EU-154 2.1879E-Q3 1,106.308 2,212.616 O.ooE+OO 2.42E+OO 4.64E+OO 1.7500 2.376E+10 
Eu-155 7.293OE-05 1,106.308 2,212.616 O.ooE+OO 8.07E-02 1.61E-01 2.2500 2.305E+06 
Fe-55 4.1912E-OB 1,106.308 2,212.616 O.ooE+OO 4.64E-05 9.27E-05 2.7500 2.720E+06 
H-3 8.4913E-04 1,106.308 2,212.616 O.ooE+OO 9.39E-01 l.88E+OO 3.5000 1.508E+03 
1-129 7.5300E-07 1,106.308 2,212.616 O.ooE+OO 8.33E-04 1.67E-Q3 5.ססOO 6. 133E+02 
Kr-85 1.5615E-Q2 1,106.308 2,212.616 O.ooE+OO 1.73E+01 3.46E+01 7.ססOO 6.674E+01 
Np-237 9.5861E-06 1,106.308 2,212.616 O.ooE+OO 1.06E-Q2 2.12E-Q2 11.ססOO 7.416E+00 
Pa-231 5.0790E-09 1,106.308 2,212.616 O.ooE+OO 5.62E-06 1.12E-05 
Pb-21 0 6.6176E-10 1,106.308 2,212.616 O.ooE+OO 7.32E-07 1.46E-06 
Pm-147 1.7606E-05 1,106.308 2,212.616 O.ooE+OO 1.95E-02 3.90E-02 
Pu-236 1.4406E-02 1,106.308 2,212.616 O.ooE+OO 1.59E+01 3.19E+01 
Pu-239 4.2783E-04 1,106.308 2,212.616 O.ooE+OO 4.73E-Q1 9.47E-01 
Pu-240 2.4297E-Q4 1,106.308 2,212.616 O.ooE+OO 2.69E-Q1 5.38E-Q1 
Pu-241 7.8949E-Q3 1,106.308 2,212.616 O.ooE+OO 8.73E+OO 1.75E+01 
Pu-242 3.6329E-Q7 1,106.308 2,212.616 O.ooE+OO 4.02E-04 8.04E-Q4 
Fia-226 1.5169E-09 1,106.308 2,212.616 O.ooE+OO 1.88E-06 3.36E-Q6 
Ra-228 42429E-14 1,106.308 2,212.616 O.ooE+OO 4.69E-11 9.39E-11 
Ru-106 7.0833E-15 1,106.308 2,212.616 O.ooE+OO 7.84E-12 1.57E-11 
50-79 1.2928E-Q5 1,106.308 2,212.616 O.ooE+OO 1.43E-Q2 2.86E-Q2 
5n-126 1.1571E-Q5 1,106,308 2,212,616 O.ooE+OO 1.28E-02 2.56E-Q2 
5r-90 9.4308E-01 1,106.308 2,212.616 O,ooE+OO l.04E+03 2.09E+03 
Tc-99 4.2239E-Q4 1,106.308 2,212.616 O.ooE+OO 4.67E-01 9.35E-01 
Th-229 1.7968E-11 1,106.308 2,212.616 O.ooE+OO 1.99E-OB 3.98E-OB 
Th-23O 1.0855E-Q7 1,106.308 2,212.616 O.ooE+OO 1.20E-Q4 2.40E-Q4 
Th-232 4.9809E-14 1,106.308 2,212.616 O.ooE+OO S.51E-11 1.10E-10 
TI-2OB 3.4995E-06 1,106.308 2,212.616 O.ooE+OO 3.87E-OS 7.74E-Q5 
U-232 9.4798E-OB 1,106.308 2,212.616 O.ooE+OO 1.05E-Q4 2.10E-04 Thermal Power 
U-233 4.2538E-09 1,106.308 2,212.616 O.ooE+OO 4.71E-06 9.41E-06 Nominal Heat Bounding 
U-234 1.8617E-04 1,106.308 2,212.616 O.ooE+OO 2.06E-01 4.12E-01 Output Heat Output 
U-235 -2.7235E-06 1,106.308 0.000 4.74E-Q3 1.73E-Q3 4.74E-03 /Wattsl /Wattsl 
U-236 1.5493E-06 1,106.308 2,212.616 O.ooE+OO 1.71E-Q2 3.43E-Q2 1.31E+01 2.62E+01 
U-238 -4.2851 E-Q9 1,106.308 0.000 2.99E-Q3 2.98E-Q3 2.99E-Q3 Total Total 
Y-90 9.4308E-Q1 1,106.308 2,212.616 O.ooE+OO l.04E+03 2.09E+03 
Other Radionuclides 1.07E+03 2.15E+03 
m.l'emoIate ~.$unJmary, $ .~e~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator. UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matchas ATR T9fI'llIale on all but ono parameter (enrichment) mal<ing ATR a reasonable 
BOl HM Constltuanls: U3S12 U match. 

BOL Enrichment Of.: 19.81328831 6010100 

BumupSumma~(MWd)' BasiS for bumup used in estimate: 
FromSFD Estimated 

Nomlna':1 I 1,106.308 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 2,212.616 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumup/ 

Bumup Multiplier Given Bumup E.tlmallld EOl HMlGlven EOl HM 
Nominal: 0.32 I 1.011 

Bounding:1 0.63 ,
Reactor shutdown, core removal, storage, shipping or other date conflnmng that IRadiatlon ceased for fuel. 

~otar bumup for all fuel associated with this wor1<slloot must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TempIaU lDfonnation Estimated
 

Fuel Name: ORR EXPERIMENTS 1Fual decay start date: 1987 Canister usage:
 
SNF ID #: 1086 Estimates as of: 2030 HIC
 

Fuel Units & Doser: 1 - CANISTER OF SCRAP Template:
 FERMI (Fast. Zirc, 10 to 40%. U) 1.00 
Heavy Metal Mass: BOl.= ; EOl.=1.05k9 2T£lmpJate Bumup(MWd):
 58.672504S
 
ROD Storage Site: INEEL Template BOl Heavy Malal Mass (MT):
 0.018774
 

Template Decay Time'
 35 years
 

n. Estimates m x" Xb b Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9.6110E-08 92.20S 92.20S O.OOE+OO 8.86E-06 8.86E-06 Avg. MaV 
Am-241 6.S601E-07 92.20S 92.20S O.OOE+OO 6.05E-05 6.0SE-OS 0.0150 6.101E+12 
Am-242m O.OOOOE+OO 92.20S 92.20S O.OOE+OO O.OOE+OO O.OOE+OO 0.0250 1.267E+12 
Am-243 8.3770E-IS 92.20S 92.20S O.OOE+OO 7.72E-13 7.72E-13 0.037S 1.115E+12 
C-14 2.1714E-OS 92.20S 92.20S O.OOE+OO 2.00E-03 2.00E-Q3 0.0575 1.181E+12 
CI-36 S.Sl88E-oB 92.20S 92.20S O.OOE+OO S.09E-06 S.09E-oB 0.0850 7.143E+ll 
Cm-243 1.5496E-14 92.20S 92.20S O.OOE+OO 1.43E-12 1.43E-12 0.12S0 4.626E+l1 
Cm-244 S.237SE-16 92.20S 92.205 O.OOE+OO 4.83E-14 4.83E-14 0.2250 6.131E+11 
Co-GO 2.0947E-03 92.205 92.20S O.OOE+OO 1.93E-Ql 1.93E-Ol 0.3750 2.671E+l1 
Cs-l34 6.2448E-07 92.20S 92.20S O.OOE+OO S.76E-QS S.76E-Q5 0.5750 4.719E+12 
Cs-l35 4.4996E-Q5 92.20S 92.20S O.OOE+OO 4.1SE-03 4.1SE-03 0.8500 4.3S8E+10 
Cs-137 1.377SE+OO 92.205 92.20S O.OOE+OO 1.27E+{)2 1.27E+{)2 1.2500 2.891E+l0 
EU-l54 1.8510E-Q4 92.20S 92.20S O.OOE+OO 1.71 E-Q2 1.71E-02 1.7500 1.125E+09 
Eu-1SS 1.4163E-03 92.20S 92.20S O.OOE+OO 1.31 E-Ql 1.31 E-Ol 2.2500 1.984E+05 
Fe-SS 1.4179E-05 92.205 92.20S O.OOE+OO 1.31E-03 1.31E-03 2.7500 1.912E+04 
H-3 3.5383E-03 92.205 92.20S O.OOE+OO 3.26E-Ol 3.26E-Ql 3.5000 1.709E+Ol 
1-129 1.1426E-06 92.205 92.20S O.OOE+OO 1.0SE-04 1.05E-Q4 5.0000 5.nSE+OO 
Kr-85 3.8604E-02 92.205 92.20S O.OOE+OO 3.S6E+OO 3.56E+OO 7.0000 4.873E-Ql 
Np-237 3.3099E-06 92.205 92.20S O.OOE+OO 3.0SE-04 3.0SE-Q4 11.0000 4.422E-D2 
Pa-231 1.8953E-Q7 92.205 92.20S O.OOE+OO 1.7SE-05 1.7SE-Q5 
Pb-21 0 8.9531E-12 92.205 92.20S O.OOE+OO 8.26E-l0 8.26E-l0 
Pm-147 1.1588E-Q3 92.205 92.20S O.OOE+OO 1.07E-Ol 1.07E-Ol 
Pu-238 1.7146E-Q4 92.20S 92.20S O.OOE+OO 1.58E-Q2 1.58E-02 
Pu-239 1.9464E-Q2 92.205 92.20S O.OOE+OO 1.79E+OO 1.79E+OO 
Pu-240 6.7919E-Q5 92.205 92.205 O.OOE+OO 6.26E-Q3 6.26E-Q3 
Pu-241 4.1774E-oB 92.205 92.20S O.OOE+OO 3.8SE-Q4 3.85E-Q4 
Pu-242 4.37S1E-13 92.205 92.205 O.OOE+OO 4.03E-ll 4.03E-ll 
Ra-226 2.4219E-11 92.205 92.20S O.OOE+OO 2.23E-Q9 223E-Q9 
Ra-228 2.3572E-l1 92.205 92.20S O.OOE+OO 2.17E-Q9 2.17E-Q9 
Ru-l06 3.0951E-l0 92.205 92.20S O.OOE+OO 2.85E-oB 2.85E-08 
8e-79 1.6468E-Q5 92.205 92.20S O.OOE+OO I.S2E-Q3 1.52E-Q3 
8n-126 3.7564E-Q5 92.205 92.20S O.OOE+OO 3.46E-Q3 3.46E-Q3 
8r-90 1.2052E+OO 92.205 92.20S O.OOE+OO 1.11E+{)2 1.11E+{)2 
Tc-99 4.462SE-Q4 92.205 92.205 O.OOE+OO 4.13E-Q2 4.13E-Q2 
Th-229 4.6478E-ll 92.205 92.20S O.OOE+OO 4.29E-Q9 4.29E-Q9 
Th-230 2.22S9E-Q9 92.205 92205 O.OOE+OO 2.05E-Q7 2.05E-Q7 
Th-232 2.3891E-ll 92.205 92.205 O.OOE+OO 2.18E-Q9 2.18E-Q9 
T1-208 S.82S6E-Q9 92.205 92.205 O.OOE+OO S.37E-Q7 5.37E-Q7 
U-232 1.57S9E-oB 92.205 92.205 O.OOE+OO 1.45E-oB 1.45E-oB Thermal Power 
U-233 1.0110E-oB 92.205 92.205 O.OOE+OO 9.32E-07 9.32E-Q7 Nominal Heat Bounding 
U-234 4.9001E-oB 92.20S 92.205 O.OOE+OO 4.S2E-Q4 4.52E-Q4 Output Heat Output 
U-235 -2.3191 E-oB 92.205 0.000 6.38E-Q4 4.24E-Q4 6.38E-Q4 /Wattsl /Wattsl 
U-236 1.2633E-05 92.205 92.20S O.OOE+OO 1.16E-03 1.16E-Q3 1.42E+OO 1.42E+OO 

U-238 -9.5407E-oB 92.205 0.000 2.88E-Q4 2.79E-Q4 2.88E-Q4 Total Total 
V-90 1.2053E+OO 92.205 92.205 O.OOE+OO 1.11E-Kl2 1.11E+{)2 
Other Radionuclides 1.26E+{)2 1.26E+{)2 

m. TemplateSeleetion S"_lIlJ'V,Bnrau .IlJldClttdl& 
Template Selection Summary 

FromSFD UMd Basis for Parameter Differences:
 -_: UGHTWATER FAST This Template was used for the following reasons:
 
Fuel Cladding: ALUM ZIRe This fuel matches on all parameters except dadding and enrichment (unIalown). 

BOl HM Constituents: U3S12 U 
BOl enrichment %: 10t04O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EaUmated 

Nominal:1 I 92.205 Nominal bumup set equal to bounding bumup.
Bounding: 92.2OS Bounding bumup taken from SFD and converted to MWd using B01.=1.l53kg 

Checks
 

Estimated Bumupl
 
BumUD MuItiDlier
 Given Bumup
 Estimated EOl HMlGlven EOl HM
 

Nomin31:
 25.60
 I 1.031 
Bounding:
 25.60
 ,

Reactor shutdoVlJfl, core removal, storage. shipping or other elale conflnnmg that madiation ceased for fuet
 

,.otal bumup for all fuel associated with this worksheet must be divided by BOl heavy meta! mess to get specific bUmup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeJQllIate. IpfCltltlllllon Estimated 

Fuel Name: ORR SPECIAL 1Fuel decay start date: 1966 Canister usage: 
SNFID#: 163 estimates as of: 2030 18"x10' 

Fuel Units & lleser: 11 - 19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.31 
Heavy Metal Ma••: BOl.=22.05kg : EOl.=18.48kg 'Template Bumup(MWd): 367.2 
ROO Storage Site: SRS Templete BOl Heavy Metal Ma•• (MT): 0.00116689 

Template Decay Time" 50 years 
11. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CUMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.9739E-09 3,376.219 6,752.438 O.OOE+OO 1.00E-05 2.01E-05 Avg. MeV 
Am-241 2.5966E-03 3,376.219 6,752.438 O.OOE+OO 8.77E+OO 1.75E+Ol 0.0150 3.479E+14 
Am-242m 3.7010E-07 3,376.219 6,752.438 O.OOE+OO 1.25E-03 2.50E-03 0.0250 7.221E+13 
Am-243 1.4858E-oo 3,376.219 6,752.438 O.OOE+OO 5.02E-Q3 1.00E-Q2 0.0375 6.276E+13 
C-14 5.6944E-09 3,376.219 6,752.438 O.OOE+OO 1.92E-Q5 3.85E-05 0.0575 6.760E+13 
CI-38 1.3124E-32 3,376.219 6,752.438 O.OOE+OO 4.43E-29 8.66E-29 0.0850 4.069E+13 
Cm-243 7.9303E-Q8 3,376.219 6,752.438 O.OOE+OO 2.68E-04 5.35E-04 0.1250 2.658E+13 
Cm-244 9.3083E-oo 3,376.219 6,752.438 O.OOE+OO 3.14E-02 6.29E-02 0.2250 3.510E+13 
Co-50 1.0310E-07 3,376.219 6,752.438 O.OOE+OO 3.48E-04 6.96E-Q4 0.3750 1.529E+13 
CS-l34 1.3254E-07 3,376.219 6,752.438 O.OOE+OO 4.47E-04 8.95E-04 0.5750 2.554E+14 
Cs-l35 3.4477E-Q6 3,376.219 6,752.438 O.OOE+OO 1.16E-02 2.33E-02 0.8500 2.737E+12 
CS-137 1.0161E+OO 3,376.219 6,752.438 O.OOE+OO 3.43E+03 6.66E+03 1.2500 1.107E+12 
Eu-l54 2.1879E-03 3,376.219 6,752.438 O.OOE+OO 7.39E+OO l.48E+Ol 1.7500 7.251E+l0 
Eu-155 7.293OE-05 3,376.219 6,752.438 O.OOE+OO 2.46E-Ol 4.92E-Ol 2.2500 7.034E+06 
Fe-55 4.1912E-OB 3,376.219 6,752.438 O.OOE+OO 1.42E-04 2.83E-04 2.7500 8.302E+06 
H-3 8.4913E-Q4 3,376.219 6,752.438 O.OOE+OO 2.87E+OO 5.73E+OO 3.5000 4.582E+03 
1-129 7.5300E-Q7 3,376.219 6,752.438 O.OOE+OO 2.54E-Q3 5.OBE-03 5.0000 1.864E+03 
Kr-85 1.5615E-02 3,376.219 6,752.438 O.OOE+OO 5.27E+Ol 1.05E+02 7.0000 2.028E+02 
Np-237 9.5661E-oo 3,376.219 6,752.438 O.OOE+OO 3.24E-02 6.47E-02 11.0000 2.253E+Ol 
Pa-231 5.0790E-Q9 3,376.219 6,752.438 O.OOE+OO 1.71E-05 3.43E-05 
Pb-21 0 6.6176E-l0 3,376.219 6,752.438 O.OOE+OO 2.23E-oo 4.47E-oo 
Pm-147 1.7606E-Q5 3,376.219 6,752.438 O.OOE+OO 5.94E-02 1.19E-Ql 
Pu-238 1.4406E-02 3,376219 6,752.438 O.OOE+OO 4.86E+Ol 9.73E+Ol 
PU-239 4.2783E-04 3,376.219 6,752.438 O.OOE+OO 1.44E+OO 2.89E+OO 
Pu-240 2.4297E-04 3,376.219 6,752.438 O.OOE+OO 8.20E-Ol l.64E+OO 
Pu-241 7.8949E-03 3,376.219 6,752.438 O.OOE+OO 2.67E+Ol 5.33E+Ol 
Pu-242 3.8329E-Q7 3,376219 6,752.438 O.OOE+OO 1_23E-Q3 2.45E-03 
Ra-226 1.5169E-09 3,376.219 6,752.438 O.OOE+OO 5.12E-Q6 1.02E-Q5 
Ra-228 4.2429E-14 3,376.219 6,752.438 O.OOE+OO 1.43E-l0 2.87E-l0 
Ru-loo 7.0833E-15 3,376.219 6,752.438 O.OOE+OO 2.39E-11 4.78E-ll 
8e-79 1.2928E-Q5 3,376.219 6,752.438 O.OOE+OO 4.36E-Q2 8.73E-02 
8n-126 1.1571E-Q5 3,376.219 6,752.438 O.OOE+OO 3.91E-Q2 7.81E-02 
8r-90 9.4308E-Ql 3,376.219 6,752.438 O.OOE+OO 3.18E+03 6.37E+03 
Tc-99 4.2239E-04 3,376.219 6,752.438 O.OOE+OO 1.43E+OO 2.85E+OO 
Th-229 1.7968E-ll 3,376.219 6,752.438 O.OOE+OO 6.07E-OB 1.21E-Q7 
Th-23O 1.0855E-Q7 3,376219 6,752.438 O.OOE+OO 3.66E-Q4 7.33E-04 
Th-232 4.9609E-14 3,376.219 6,752.438 O.OOE+OO 1.68E-10 3.36E-l0 
TI-208 3.4995E-Q8 3,376.219 6,752.438 O.OOE+OO 1.18E-04 2.38E-Q4 
U-232 9.4798E-Q8 3,376.219 6,752.438 O.OOE+OO 3.20E-Q4 6.40E-Q4 Thermal Power 
U-233 4.2538E-Q9 3,376.219 6,752.438 O.OOE+OO 1.44E-Q5 2.87E-05 Nominat Heat Bounding 
U-234 1.6617E-Q4 3,376.219 6,752.438 O.OOE+OO 6.29E-Ol 1.26E+OO Output Heat Output 
U-235 -2.7235E-oo 3,376.219 0.000 1.13E-Q2 2.07E-03 1.13E-02 /Wattsl /WallSl 
U-238 1.5493E-Q5 3,376.219 6,752.438 O.OOE+OO 5.23E-Q2 1.05E-Ql 4.00E+Ot 8.01E+Ol 
U-238 -4.2851 E-09 3,376.219 0.000 5.66E-03 5.64E-Q3 5.66E-03 Total Total 
Y-90 9.4308E-Ql 3,376.219 6,752.438 O.OOE+OO 3.18E+03 6.37E+03 
Other Radianuelides 3.27E+03 6.55E+03 
18.Templa~SeIeetlon.s.-I'Y,.lJ,!/ftt lIIt!Ie~ : 
Template Selection Summary 

FromSFD .- Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used forthe following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all pammotOlS .xcept .nrichment. 
BOL HM Constituents: U308 U 

BOL Enrichment Of.: 23.64708607 60 to 100 

Bumup Summary (MWd) Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlna':1 I 3.376.219 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 6.752.438 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumuo MultiDlier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.49 I 1.011 
Bounding: 0.97 ,

Reactor shutdown, core removal, stomge, shIpping or other date conflRnlng that IrradiatIon ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lafonillltion Estimated
 

Fuel Name: ORR-BW-1 'Fuel decay start date: 1966 Canister usage:
 
SNFID#: 160 Estimates as of: 2030 18'lx10'
 

Fuel Units & Doser: 1 - 19 CURVED PLATES Templslll: (Worst Case) 0.03
 
_vy Metal Mass: BOL: ; EOL=.07k9 'Template Bumup(MWd): 62.5 
ROD Stor_ Site: INEEL Template BOL Heavy _I Mass (MT): 0.00186865 

Template Decay Time' 50 years 
n. E5timales m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 2.52ooE-06 66.525 66.525 O.OOE+OO 1.66E-04 1.66E-04 Avg. MeV 
Am-241 8.6432E+OO 66.525 66.525 O.OOE+OO 5.75E+02 5.75E+02 0.0150 5.639E+13 
Am-242m 1.5728E-Q2 66.525 66.525 O.ooE+OO 1.05E+OO 1.05E+OO 0.0250 1.114E+13 
Am-243 1.6288E-Q2 66.525 66.525 O.OOE+OO 1.08E+OO 1.08E+OO 0.0375 9.415E+12 
C-14 1.2068E-Ql 66.525 66.525 O.OOE+OO 8.03E+OO 8.03E+OO 0.0575 1.778E+13 
CI-36 2.2649E-Q3 66.525 66.525 O.OOE+OO 1.52E-Ql 1.52E-Ql 0.0850 5.961E+12 
Cm-243 6.0144E-Q4 66.525 66.525 O.OOE+OO 4.OOE-02 4.ooE-Q2 0.1250 4.218E+12 
Cm-244 9.4660E-Q2 66.525 66.525 O.OOE+OO 6.31E+OO 6.31E+OO 0.2250 5.159E+12 
Co-6O 3.9052E+OO 66.525 66.525 0.0010+00 2.60E+02 2.60E+02 0.3750 2.233E+12 
Cs-l34 2.2139E-Q6 66.525 66.525 O.OOE+OO 1.47E-04 1.47E-04 0.5750 3.695E+13 
Cs-l35 4.3976E-Q4 66.525 66.525 O.OOE+OO 2.93E-Q2 2.93E-Q2 0.8500 8.093E+11 
Cs-137 1.4887E+Ol 66.525 66.525 O.ooE+OO 9.90E+02 9.90E+02 1.2500 1.984E+13 
Eu-l54 3.7342E-Ol 66.525 66.525 O.OOE+OO 2.48E+Ol 2.48E+Ol 1.7500 2.385E+10 
Eu·155 8.4893E-03 66.525 66.525 O.ooE+OO 5.65E-Ol 5.65E-Ql 2.2500 1.031E+08 
Fe-55 5.3750E-03 66.525 66.525 O.OOE+OO 3.58E-Ol 3.58E-Ol 2.7500 1.775E+08 
H·3 1.0472E-Ql 66.525 66.525 O.ooE+OO 6.97E+OO 6.97E+OO 3.5000 9.664E+04 
1-129 1.0618E-05 66.525 66.525 O.oOE+OO 7.06E-04 7.06E-Q4 5.0000 4.083E+04 
Kr-85 2.2717E-Ql 66.525 66.525 O.ooE+OO 1.51E+Ol 1.51E+Ol 7.0000 4.651E+03 
Np-237 1.6400E-Q4 66.525 66.525 O.OOE+OO 1.09E-02 1.09E-Q2 11.0000 5.305E+02 
Pa-231 2.8888E-Q6 66.525 66.525 O.OOE+OO 1.91E-04 1.91E-Q4 
Pb-21 0 4.7312E-Q8 66.525 66.525 O.ooE+OO 3.15E-06 3.15E-Q6 
Pm-147 3.2198E-Q4 66.525 66.525 O.OOE+OO 2.14E-02 2.14E-Q2 
Pu-236 -1.1924E+OO 66.525 0.000 1.80E+Ol O.ooE+OO 1.80E+Ol 
Pu-239 -4.8600E-02 66.525 0.000 2.18E+OO O.OOE+OO 2.18E+OO 
Pu-240 -3.0127E-Ql 66.525 0.000 2.78E+OO O.OOE+OO 2.78E+OO 
Pu-241 -1.2917E+02 66.525 0.000 7.16E+02 O.ooE+OO 7.16E+02 
Pu-242 -1.1381E-Q4 66.525 0.000 1.20E-02 4.46E-03 1.20E-02 
Ra-226 1.0760E-07 66.525 66.525 O.ooE+OO 7.16E-06 7.16E-Q6 
Ra-228 6.0160E-Q7 66.525 66.525 O.ooE+OO 4.ooE-05 4.ooE-Q5 
Ru-l06 1.3388E-13 66.525 66.525 O.OOE+OO 8.91E-12 8.91E-12 
59079 1.9179E-Q4 66.525 66.525 O.ooE+OO 1.28E-Q2 1.28E-Q2 
5n-126 1.6669E-Q4 66.525 66.525 O.ooE+OO 1.11E-Q2 1.11E-Q2 
5r-90 1.3859E+01 66.525 66.525 O.ooE+OO 9.22E+02 9.22E+02 
Tc-99 6.7678E-Q3 66.525 66.525 O.ooE+OO 4.50E-Q1 4.50E-Ql 
Th-229 2.2592E-06 66.525 66.525 O.ooE+OO 1.50E-Q4 1.50E-Q4 
Th-230 7.5955E-06 66.525 66.525 O.ooE+OO 5.05E-04 5.05E-04 
Th-232 6.0208E-07 66.525 66.525 O.ooE+OO 4.01E-05 4.01E-Q5 
TI-208 7.5795E-Q5 66.525 66.525 O.ooE+OO 5.04E-Q3 5.04E-Q3 
U-232 2.0521E-Q4 66.525 66.525 O.ooE+OO 1.37E-Q2 1.37E-Q2 Thermal Power
U-233 3.6128E-Q4 66.525 66.525 O.ooE+OO 2.40E-02 2.40E-02 Nominal Heat Bounding
U-234 1.2788E-Q2 66.525 66_525 O.ooE+OO 8.51E-Q1 8.51E-Q1 Output Heat Output 
U-235 5.7486E-Q4 66.525 66.525 6.02E-Q5 3.83E-Q2 3.83E-Q2 (Watts) (Walts) 
U-236 2.3485E-Q4 66.525 66.525 O.ooE+OO 1.56E-Q2 1.58E-Q2 3.!i7E+01 3.65E+01 
U-238 1.1581E-Q4 66.525 66.525 7.49E-Q6 7.71E-Q3 7.71E-Q3 Total Total 
V-90 1.3861E+01 66.525 66.525 O.ooE+OO 922E+02 9.22E+02 
Other Radionuclides 3.42E+03 3.42E+03 
m. Template$dedion s.u-ary, ~~,_(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER (WOfStCase) This Template was used for the following reasons:
 

Fuel C1addi"g: SST SSTllnconel Th~ lueI didnl dosely match any existing ternplates, thenlfore the W<lISl case template was used.
 
BOL HM eonstituenlll: PU02-U02 U, Th,&Pu 

BOl enrichment 0/0: Oto 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 66.525 Nominal bumup set equal to bouncing bumup.
 
Bounding: 66.525 Bounding bumup estimded by assuming BOL heavy metal mass was twice EOL.
 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 

Nominal: 14.21
 I 591.641
 
Boundlng:1 14.21
 ,

Reactor shutdown, core removal, storage, stupplng or other date confllnung that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlIdand TtlQPlm., W ..nua.ti.... Estimated 

Fuel Name: PATHFINDER (SUPERHEATER) 1FueI decay start date: 1967 Canister usage: 
SNFID#: 814 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 6 - ROD Template: Pathfinder (Ught Water, SST. 60 to 100%. U) 0.05 
_vy Metal Mass: BOI.=.801<9 ; EOL=.80k9 'Template Bumup(MWd): 6.01 
ROD 5tor_ Sita: INEEL Template BOL _vy Melal Mas. (MT): 0.00012882 

Template Decay Time' 50 years 
n. Estluwtes m x. x. b Y. Y. Gamma Sources 

Ph..ton Total 
CilMWd From Nominal Bounding Fuel Initial Ac1ivity N..minal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.4276E-08 15.088 30.176 O.OOE+OO 5.17E-07 1.03E-06 AV9·MeV 
Am-241 1.1458E-Q4 15.088 30.176 O.OOE+OO 1.73E-03 3.46E-03 0.0150 1.573E+12 
Am-242m 7.9468E-Q9 15.088 30.176 O.OOE+OO 1.20E-07 2.40E-07 0.0250 3.270E+11 
Am-243 9.8386E-10 15.088 30.176 O.OOE+OO 1.46E-08 2.97E-08 0.0375 2.835E+l1 
C-14 2.2978E-04 15.088 30.176 O.OOE+OO 3.47E-03 6.93E-Q3 0.0575 3.049E+l1 
CI-36 12261E-Q6 15.088 30.176 O.OOE+OO 1.85E-Q5 3.70E-05 0.0850 1.842E+11 
Cm-243 1.7271E-10 15.088 30.176 O.OOE+OO 2.61E-09 5.21E-09 0.1250 1.195E+l1 
Cm-244 1.3058E-09 15.0BS 30.176 O.OOE+OO 1.97E-08 3.94E-08 0.2250 1.588E+l1 
Co-50 9.8836E-03 15.088 30.176 O.OOE+OO 1.49E-01 2.98E-01 0.3750 6.923E+l0 
Cs-l34 1.9617E-Q8 15.088 30.176 O.OOE+OO 2.96E-Q7 5.92E-07 0.5750 1.153E+12 
Cs-l35 3.0316E-Q5 15.088 30.176 O.OOE+OO 4.57E-04 9.15E-04 0.8500 1.138E+l0 
Cs-137 1.0263E+OO 15.088 30.176 O.OOE+OO 1.55E+Ol 3.10E+Ol 1.2500 2.592E+l0 
EU-l54 2.0017E-04 15.088 30.176 O.OOE+OO 3.02E-03 6.04E-Q3 1.7500 2.931E+08 
Eu-155 8.5957E-Q5 15.088 30.176 O.OOE+OO 1.30E-Q3 2.59E-03 2.2500 1.485E+05 
Fe-55 2.2646E-05 15.088 30.176 O.OOE+OO 3.42E-Q4 6.83E-04 2.7500 2.023E+04 
H-3 1.0835E-03 15.0BS 30.176 O.OOE+OO 1.63E-Q2 3.27E-Q2 3.5000 1.909E+OO 
1-129 7.3195E-07 15.088 30.176 O.OOE+OO 1.10E-05 2.21E-Q5 5.0000 7.889E-Ol 
Kr-85 1.5661E-02 15.088 30.176 O.OOE+OO 2.36E-Ql 4.73E-Ol 7.0000 8.728E-02 
Np-237 1.1494E-Q6 15.088 30.176 O.OOE+OO 1.73E-05 3.47E-05 11.0000 9.806E-03 
Pa-231 5.8070E-08 15.088 30.176 O.OOE+OO 8.76E-07 1.75E-Q6 
Pb-21 0 1.2985E-12 15.088 30.176 O.OOE+OO 1.96E-l1 3.92E-ll 
Pm-147 2.2196E-Q5 15.088 30.176 O.OOE+OO 3.35E-Q4 6.70E-Q4 
Pu-238 2.6223E-Q4 15.088 30.176 O.OOE+OO 3.96E-03 7.91E-Q3 
Pu-239 6.6739E-Q4 15.088 30.176 O.OOE+OO 1.01E-02 2.01E-Q2 
Pu-240 8.6705E-05 15.0BS 30.176 O.OOE+OO 1.31E-03 2.62E-03 
Pu-241 3.4759E-04 15.088 30.176 O.OOE+OO 5.24E-03 1.05E-Q2 
Pu-242 1.9717E-09 15.088 30.176 O.OOE+OO 2.97E-D8 5.95E-08 
Ra-226 3.0000E-12 15.088 30.176 O.OOE+OO 4.53E-ll 9.05E-l1 
Ra-228 8.3328E-12 15.0BS 30.176 O.OOE+OO 1.26E-10 2.51E-l0 
Ru-l06 6.1464E-15 15.088 30.176 O.OOE+OO 9.27E-14 1.85E-13 
5e-79 1.3221E-Q5 15.088 30.176 O.OOE+OO 1.99E-Q4 3.99E-04 
5n-126 1.1491E-Q5 15.088 30.176 O.OOE+OO 1.73E·04 3.47E-Q4 
5r-90 9.5541E-01 15.088 30.176 O.OOE+OO 1.44E+Ol 2.BSE+Ol 
Tc-99 4.6656E-Q4 15.088 30.176 O.OOE+OO 7.04E-03 1.41E-02 
Th-229 1.9085E-ll 15.088 30.176 O.OOE+OO 2.BSE-10 5.76E-l0 
Th-230 2.1913E-l0 15.088 30.176 O.OOE+OO 3.31E-Q9 6.61E-D9 
Th-232 8.3478E-12 15.088 30.176 O.OOE+OO 1.26E-l0 2.52E-l0 
TI-208 1.8752E-08 15.088 30.176 O.OOE+OO 2.83E-07 5.66E-Q7 
U-232 5.0782E-D8 15.088 30.176 O.OOE+OO 7.66E-Q7 1.53E-06 Thenmal Power 
U-233 3.2596E-09 15.088 30.176 O.OOE+OO 4.92E-D8 9.84E-D8 Nominal Heal Bounding 
U-234 3.9817E-Q7 15.088 30.176 O.OOE+OO 6.01E-06 l.20E-Q5 Output Heat Output 
U-235 -2.7761E-Q6 15.088 0.000 1.61E-03 1.57E-03 1.61E-03 /WaIIsl /WallSl 
U-236 1.6190E-Q5 15.088 30.176 O.OOE+OO 2.44E-Q4 4.89E-Q4 1.76E-Gl 3_52E-Gl 
U-238 -2.8547E-D9 15.088 0.000 1.84E-Q5 l.83E-Q5 1.84E-Q5 Total Total 
V-90 9.5557E-Ql 15.088 30.176 O.OOE+OO 1.44E+Ol 2.BSE+Ol 
Other Radionuclides 1.84E+Ol 3.BSE+01 
OJ. TI/IIIPIa'" SdIlellon ~J:'Y.$_ 'nd(;~ 
Template SeIec1ion Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor_: LIGHT WATER UGHTWATER 

Fuel Cladding: SST (316L) SST 
BOL HM Constituents: 002 U 

BOl Enrichment OJ.: 93.1500181 6010100 

Burnup Summary (MWd) Basis for bumup used in eslimate: 
From SFD Estimated 

Nominal: I 15.088 Nominal bumup assumed to be 204 of SOL heavy metal mass. 
Bounding:1 30.176 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup E.timated EOL HMlGlven EOL HM 

Nominal: 0.40 I 0.981 
Boundlng:1 0.81 ,

Reactor shutdo'Ml, core removal, storage, shipping or other date confurmng that Irradiation ceased for fuel.
 

2Total bumup for aU fuel associated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Wtonnation Estimated 

Fuel Nama: PATHFINDER (SUPERHEATER) tFuel decay start date: 1967 Canister usage: 
SNFID#: 166 Estimates as of: 2030 18"xl0' 

Fuel Unl1s & Oeser: 411 - ROD Template: Pathfinder (Ught Water. SST, 60 to 100%, U) 3.57 
Heavy MeIaI Mass: BOl=54.70k9 ; EOl=52.61k9 'Te",pl.te Bumup(MWd): 6.01 
ROD Storage Sl1B: III:EEL Template BOL Heavy Metal Mass (MT): 0.00012882 

~emplate Decay Time' 50 year.; 

U. Estimates m x" x. b y" y. Gamma Sources 
Photon Total
 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonalsec
 
Radionuclide Template Fuel Surnup (MWd)' Surnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 3.4276E-OS 1.980.076 3,960.152 O.OOE+OO 6.79E-Q5 1.36E-Q4 Avg.MeV
 
Am-241 1.1458E-Q4 1,980.076 3,960.152 O.OOE+OO 2.27E-Ql 4.54E-Ql 0.0150 2.065E+14
 
Am-242m 7.9468E-Q9 1,980.076 3,960.152 O.OOE+OO 1.57E-Q5 3.15E-Q5 0.0250 4.291E+13
 -------
Am-243 9.8366E-10 1,980.076 3,960.152 O.OOE+OO 1.95E-06 3.90E-06 0.0375 3.721E+13
 
C-14 2.2978E-Q4 1,980.076 3,960.15-2 O.OOE+OO 4.55E-Ql 9.10E-Ql 0.0575 4.002E+13
 
CI-36 1.2261E-Q6 1,980.076 3,960.152 O.OOE+OO 2.43E-03 4.86E-Q3 0.0850 2.417E+13
 
Cm-243 1.7271E-1O 1,980.076 3,960.152 O.OOE+OO 3.42E-Q7 6.84E-Q7 0.1250 1.568E+13
 
Cm-244 l.3D58E-Q9 1,980.076 3,960.152 O.OOE+OO 2.59E-Q6 5.17E-Q6 0.2250 2.083E+13
 
Co-6O 9.8636E-Q3 1,980.076 3,960.152 O.OOE+OO 1.95E+Ol 3.91E+Ol 0.3750 9.086E+12
 
Cs-l34 1.9617E-Q8 1,980.076 3,960.152 O.OOE+OO 3.88E-Q5 7.77E-Q5 0.5750 1.513E+14
 
Cs-135 3.0316E-Q5 1,980.076 3,960.152 O.OOE+OO 6.00E-Q2 1.20E-Ql 0.8500 1.494E+12 
Cs-137 1.0283E+OO 1,980.076 3,960.152 O.OOE+OO 2.03E+03 4.06E+03 1.2500 3.402E+12
 
Eu-l54 2.0017E-Q4 1,980.076 3,960.152 O.OOE+OO 3.96E-01 7.93E-Q1 1.7500 3.847E+l0
 
Eu-155 8.5957E-Q5 1,980.076 3,960.152 O.OOE+OO 1.70E-Ql 3.40E-Ql 2.2500 1.949E+07
 
Fe-55 2.2646E-Q5 1.980.076 3,960.152 O.OOE+OO 4.48E-02 8.97E-Q2 2.7500 2.655E+06
 
H-3 1.0835E-Q3 1,980.076 3,960.152 O.OOE+OO 2.15E+OO 4.29E+OO 3.5000 2.409E+02
 
1-129 7.3195E-Q7 1,980.076 3,960.152 O.OOE+OO 1.45E-03 2.90E-Q3 5.ססOO 9.952E+Ol
 
Kr-85 1.5661E-Q2 1.980.076 3.960.152 O.OOE+OO 3.10E+Ol 6.20E+Ol 7.ססOO 1.looE+Ol
 
No-237 1.1494E-Q6 1.980.076 3.960.152 O.OOE+OO 2.28E-03 4.55E-Q3 11.ססOO 1.235E+00
 
Pa-231 5.8070E-Q8 1.980.076 3.960.152 O.OOE+OO 1.15E-Q4 2.30E-Q4 
Pb-21O 1.2985E-12 1.980.076 3.960.152 O.OOE+OO 2.57E-Q9 5.14E-Q9 
Pm-147 2.2196E-Q5 1.980.076 3.960.152 O.OOE+OO 4.40E-Q2 8.79E-Q2 
PU-238 2.6223E-Q4 1.980.076 3,960.152 O.OOE+OO 5.19E-Q1 l.04E+OO 
PU-239 6.6739E-Q4 1,980.076 3,960.152 O.OOE+OO 1.32E+OO 2.64E+OO 
PU-240 8.67OSE-OS 1,980.076 3,960.152 O.OOE+OO 1.72E-Ql 3.43E-Ql 
PU-241 3.4759E-Q4 1,980.076 3,960.152 O.OOE+OO 6.88E-Ql 1.38E+OO 
Pu-242 1.9717E-Q9 1,980.076 3,960.152 O.OOE+OO 3.90E-Q6 7.81E-06 
Ra-226 3.0000E-12 1,980.076 3,960.152 O.OOE+OO 5.94E-Q9 1.19E-Q8 
Ra-228 8.3328E-12 1,980.076 3,960.152 O.OOE+OO 1.65E-Q8 3.30E-Q8 
Ru-l06 6.1464E-15 1,980.076 3,960.152 O.OOE+OO 1.22E-ll 2.43E-ll 
8e-79 1.3221E-OS 1,980.076 3,960.152 O.OOE+OO 2.62E-Q2 5.24E-Q2 
8n-126 1.1491E-Q5 1,980.076 3,960.152 O.OOE+OO 2.28E-Q2 4.55E-Q2 
8r-90 9.5541E-Ql 1,980.076 3,960.152 O.OOE+OO 1.89E+03 3.78E+03 
Tc-99 4.6656E-Q4 1,980.076 3,960.152 O.OOE+OO 9.24E-Ql l.85E+OO 
Th-229 1.9085E-ll 1,980.076 3,960.152 O.OOE+OO 3.78E-Q8 7.56E-Q8 
Th-230 2.1913E-l0 1,980.076 3,960.152 O.OOE+OO 4.34E-Q7 8.68E-Q7 
Th-232 8.3478E-12 1,980.076 3,960.152 O.OOE+OO l.65E-Q8 3.31E-OS 
Tl-208 1.8752E-Q8 1,980.076 3,960.152 O.OOE+OO 3.71E-Q5 7.43E-Q5 
U-232 5.0782E-Q8 1,980.076 3,960.152 O.OOE+OO 1.0IE-Q4 2.01E-Q4 Thermal Power 
U-233 3.2596E-Q9 1,980.076 3,960.152 O.OOE+OO 6.45E-06 1.29E-05 Nominal Heat Bounding 
U-234 3.9817E-Q7 1,980.076 3,960.152 O.OOE+OO 7.88E-Q4 1.58E-Q3 Output Heat Output
 
U-235 -2.7761 E-Q6 1,980.076 0.000 1.10E-Ql 1.OSE-Ql 1.10E-Ql /Wattsl /Wattsl
 
U-236 1.6190E-Q5 1,980.076 3,960.152 O.OOE+OO 3.21E-Q2 6.41E-Q2 2.31E+Ol 4.62E+01
 
U-238 -2.8547E-Q9 1,980.076 0.000 1.26E-Q3 1.25E-Q3 1.26E-Q3 Total Total 
Y-90 9.5557E-Ql 1,980.076 3,960.152 O.OOE+OO 1.89E+03 3.78E+03 
Other Radionuclides 2.41E+03 4.83E+03 

lH.TentIlIateSelediMs...-rv.B_ andCbedi$ 
Template Selection Summarv 

FromSFD Used Basis for Parameter Differences: 
Reector Moderater: UGHTWATER UGHTWATER 

Fuel Cladding: SST (316L) SST 
BOl HM Constituenls: U02 U 

BOL enrichment %: 93.1500181 60 to 100 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlncl:1 I 1,980.076 Nominal bumup caIclllated from the heavy melal mass destroyed. 
Bounding:1 I 3,960.152 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nomlnal:1 0.78 I 1.001
 
Bounding:1 1.55 , 

Reactor shutdown. core removal, storage, shlppmg or other date conflmung that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wort<sheet must be divided by BOl heavy metal mass 10 ge1 specific bumup values (MWdIMT).
 

I 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeQlPIllle hlformatioo Estimated 

Fuel Name: PBF DRIVER CORE 1Fuel decay start date: 1985 Canister usage: 
SNFID#: 167 Estimates as of: 2030 18"x15' 

Fuel Units & Doser: 2425 - ROD Template: Pathfinder (Ught Water, SST. 60 to 100%, U) 8.98 
Heavy Molal Mass: BO~571.821<9 ; EO~561.63k9 'Templ.te Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl Heavy Molal Mass (MY): 0.00012882 

Templatelle<ay Time' 35 years 
iD.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Sumup(MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-08 9,621.236 19,242.472 O.OOE+OO 2.25E-04 4.49E-04 Avg. MeV 
Am-241 1.1135E-04 9,621.236 19,242.472 O.OOE+OO 1.07E+OO 2.14E+OO 0.0150 1.436E+15 
Am-242m 8.5075E-09 9,621.236 19,242.472 O.OOE+OO 8.19E-05 1.64E-04 0.0250 2.985E+14 
Am-243 9.8519E-l0 9,621.236 19,242.472 O.OOE+OO 9.48E-Q6 1.90E-05 0.0375 2.582E+14 
C-14 2.3012E-04 9,621.236 19,242.472 O.OOE+OO 2.21E+OO 4.43E+OO 0.0575 2.783E+14 
C~36 1.2261E-06 9,621.236 19,242.472 O.OOE+OO 1.18E-02 2.36E-02 0.0850 1.681E+14 
Cm-243 2.4875E-l0 9,621.236 19,242.472 O.OOE+OO 2.39E-06 4.79E-Q6 0.1250 1.092E+14 
Cm-244 2.3178E-Q9 9,621.236 19,242.472 O.OOE+OO 2.23E-05 4.46E-05 0.2250 1.447E+14 
Co-50 7.0849E-02 9,621.236 19,242.472 O.OOE+OO 6.82E+02 1.36E+03 0.3750 6.312E+13 
Cs-134 3.0266E-06 9,621.236 19,242.472 O.OOE+OO 2.91E-02 5.82E-02 0.5750 1.040E+15 
Cs-l35 3.0316E-05 9,621.236 19,242.472 O.OOE+OO 2.92E-Ol 5.83E-01 0.8500 1.053E+13 
Cs-137 1.4511E+OO 9,621.236 19,242.472 O.OOE+OO 1.40E+04 2.79E+04 1.2500 1.046E+14 
Eu-154 6.6955E-04 9,621.236 19,242.472 O.OOE+OO 6.44E+OO 1.29E+Ol 1.7500 2.716E+l1 
Eu-155 6.9850E-04 9,621.236 19,242.472 O.OOE+OO 6.72E+OO 1.34E+Ol 2.2500 5.637E+08 
Fe-55 1.2318E-03 9,621.236 19,242.472 O.OOE+OO 1.19E+Ol 2.37E+Ol 2.7500 1.629E+07 
H-3 2.5141E-Q3 9,621.236 19,242.472 O.OOE+OO 2.42E+Ol 4.84E+Ol 3.5000 1.984E+03 
1-129 7.3195E-Q7 9,621.236 19,242.472 O.OOE+OO 7.04E-03 1.41E-Q2 5.0000 8.312E+02 
Kr-85 4.1281E-02 9,621.236 19,242.472 O.OOE+OO 3.97E+02 7.94E+02 7.0000 9.347E+Ol 
Np-237 1.1489E-Q6 9,621.236 19,242.472 O.OOE+OO 1.11E-02 2.21E-02 11.0000 1.060E+Ol 
Pa-231 4.5241E-Q8 9,621.236 19,242.472 O.OOE+OO 4.35E-04 8.71E-04 
Pb-21 0 6.4476E-13 9,621.236 19,242.472 O.OOE+OO 6.20E-09 1.24E-OB 
Pm-147 1.1651E-03 9,621.236 19,242.472 O.OOE+OO 1.12E+Ol 2.24E+Ol 
Pu-238 2.9517E-04 9,621.236 19,242.472 O.OOE+OO 2.84E+OO 5.68E+OO 
Pu-239 6.6772E-04 9,621.236 19,242.472 O.OOE+OO 6.42E+OO 1.28E+Ol 
Pu-240 8.6839E-Q5 9,621.236 19,242.472 O.OOE+OO 8.35E-01 1.67E+OO 
Pu-241 7.1514E-04 9,621.236 19,242.472 O.OOE+OO 6.88E+OO 1.38E+Ol 
Pu-242 1.9717E-Q9 9,621.236 19,242.472 O.OOE+OO 1.90E-05 3.79E-Q5 
Ra-226 1.7654E-12 9,621.236 19,242.472 O.OOE+OO 1.70E-OB 3.40E-Q8 
Ra-228 8.2928E-12 9,621.236 19,242.472 O.OOE+OO 7.98E-OB 1.5OE-Q7 
RU-l06 1.8419E-l0 9,621.236 19,242.472 O.OOE+OO 1.77E-06 3.54E-06 
5e-79 1.3223E-05 9,621.236 19,242.472 O.OOE+OO 1.27E-Ol 2.54E-Ol 
5n-126 1,1493E-Q5 9,621.236 19,242.472 O.OOE+OO 1.11E-Ql 2.21E-Ol 
5r-90 1.3649E+OO 9,621.236 19,242.472 O.OOE+OO 1.31E+04 2.83E+04 
Tc-99 4.6656E-04 9,621.236 19,242.472 O.OOE+OO 4.49E+OO 8.98E+OO 
Th-229 1.4547E-ll 9,621.236 19,242.472 O.OOE+OO 1.40E-Q7 2.80E-Q7 
Th-230 1.6617E-l0 9,621.236 19,242.472 O.OOE+OO 1.5OE-06 3.20E-Q6 
Th-232 8.3361E-12 9,621.236 19,242.472 O.OOE+OO 8.02E-OB 1.5OE-Q7 
TI-2OB 2.1664E-Q8 9,621.236 19,242.472 O.OOE+OO 2.OBE-Q4 4.17E-Q4 
U-232 5.8669E-OB 9,621.236 19,242.472 O.OOE+OO 5.64E-04 1.13E-Q3 Thermal Power 
U-233 3.1847E-09 9,621.236 19,242.472 O.OOE+OO 3.06E-Q5 6.13E-05 Nominal Heat Sounding 
U-234 3.8769E-07 9,621.236 19,242.472 O.OOE+OO 3.73E-03 7.46E-Q3 Output Heat OutpUt 
U-235 -2.7761E-Q6 9,621_236 0.000 2.28E-Ql 2_02E-Ol 2.28E-Ol (Watts) (Watts) 
U-236 1.6190E-Q5 9,621.236 19,242.472 O.OOE+OO 1_56E-Ql 3.12E-Ql 1.68E+02 3.36E+02 
U-238 -2_8547E-Q9 9,621.236 0_000 1.57E-Ql 1_57E-Ql 1.57E-Ol Total Total 
Y-90 1.3652E+OO 9,621.236 19,242.472 O.OOE+OO 1.31E+04 2_63E+04 
Other Radionuclides 1.59E+04 3_18E+04 
'W. Ten1lllllte Seleeti<m Souunu!n'.8lu:'!Iu 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator:
 LIGHT WATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding:
 SST (304L) SST This fuel mat_ Pathfinder Template OIl all but one paremeter (enrichment) maI<ing Palhfinder a 
BOL HM eonsUtuon1s:
 002 U reasonable match.
 

BOL Enrlch__t %:
 18.49024597 60 to 100
 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Es1lmated 

Nomlnal:1 297_344/ 9,621.236 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 623.2781 19.242.472 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MuItiDIi. Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.36 32.36 I 1.001 
Bounding: 0.72 30.87 , 

Reactor shutdo'Ml, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel.
 

~otal bumup for ail fuel assodated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMn.
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ami Template hlf"rmati<»l Estimated 

Fuel Name: PEACH BOnOM (ASSEMBLY) 1Fucl decay start date: 1976 Canister usage: 
SNFID#: 385 Estimates as of: 2030 18".15' 

Fuel Units & Doser: 2 - 7 X7 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
_vy Melsi Mass: BO~288.34k9 ; EO~285.31k9 "Template Bumup(MWd): 61.92 
ROD Stor_ SIts: INEEl Template BO~ Heavy Melal Mass (MT): 0.00176911 

Template lleGay Time' 50 years 
n.Estimateli m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E_Q9 2,955.434 5,762.773 ..~""0,,,.00;:E=_-tOO~'------73.,--lc7;;-;E~-.:;:06==----o:61",9E:c=--Q6~_-jI-_A",v"9,,,. Me~v=--__~=~ 
:,Ac:m:--"24",1~ -i;1.",4",75;;;1,,,E=_-~01o---_-2~,~95~5;:.434~;______o5'"'7;;6~2cc:.77;::._';;3--_:0~.0;;:OSEc:-tOO~---:;;:4.36E+02 8.50E+02 0.0150 2.193E+14 
';;A':'m:-'-2""4;;2;Cm'-- ---'2;c."'680~9"E=_-04~---__;2",95~5c_.434~---__:;:5",7;;:6",2.",,773 O.ooE_tOO 7.92E-Ol 1.54E_tOO 0.0250 4.394E+13 
Am-243 6.2484E_Q4 2,955.434 5,762.773 O.ooE_tOO 1.85E+OO 3.60E+OO 0.0375 4.141E+13 
C-14 4.7820E-Q5 2,955.434 5,762.773 O.ooE_tOO 1.41E-Ol 2.76E-Ol 0.0575 5.181E+13 
-;;C"'I-=.36~,----------8:;::.==02~9"'7o::E'"'-Q'"'7---___;2",9::_;5'"'5"c.434~---'"'5'",7",6:=2"".773 0.00=_E_:c-tOO~--__:;:2:.,3'=_7E=_-~073---_74_==.63=E-_"03::=____jf__""0 ..::0850=---.::2.c:4:2e,1:=:E-,-+1",3 
-;C~m:--,,2437.i-_------""1.~7'i:42:.=:6"'E=--;;:04;c_----'2~,~95~5;:.434~;_--___o5'",7;;6~2cc:.77i;-3- --O:OOE_tOO 5.15E-Ol l.ooE+OO 0.1250 1.611E+13 
Cm-244 2.7616E_Q2 2,955.434 5,762.773 O.ooE_tOO 8.16E+Ol 1.59E+02 0.2250 2.067E+13 
-;C:-:o-6O~.----------c3"'.5;;:6,,1;;;OiOE-;-04~---_;2~,95~5:_;.4c:;34:.;_--_:5'",7;;6 ",2-:i.773 O.ooE_tOO 1.05E_tOO 2.05E+OO 0.3750 8.926E+12 
-;;C2s-::-1-;;34~-------'2:;::.672;;60:=o::E-Q~7---___;2",9:;;5:=5_:c.434~---'"'5'",7;;6",2~.773 O.ooE_tOO 7.76E_Q4 1.51 E-03 0.5750 2.102E+14 
-;;C"'S-:-1c::35==- 1='.4433==E-_"05"-----'2=',95=5.:..:.434~---_"5'",7"'6co2~.773 O.ooE_tOO 4.27E_Q2 8.32E-02 0.8500 2.053E+12 
-;C~S'-:-1;.;3,o7------_-~9.-;;88,,7~OSE='-Q;;;1Oc------:2~,~95~5;:.434~;_--___o5,",7;;6~2:::o:.773 O.ooE+OO 2.92E+03 5.70E+03 1.2500 1.306E+12 
-;:E"'u-:-1""54~-------'"'6C'.03=20::_;E=_-""037-------;;2,-o,95~5.'_'434~---""5==,7",62::,.773 O.ooE_tOO 1.78E+Ol 3.48E+Ol 1.7500 5.744E+l0 
-;E=:u';-1~5"'5'------ 2~."'1,,77~0~E=--Q4~---_:2"',~95~5;:.434~;_ _____o5'",7;;6"'2:::o::fi3 O.ooE_tOO 6.43E-Ol 1.25E+OO 2.2500 9.441E+06 
Fe-55 7.9296E_Q7 2,955.434 5,762.773 O.ooE_tOO 2.34E_Q3 4.57E-03 2.7500 3.326E+07 
H-3 8.9486E_Q3 2,955.434 5,762.773 O.ooE+OO 2.64E+Ol 5.16E+Ol 3.5000 2.374E+06 
1-129 9.8288E_Q7 2,955.434 5,762.773 O.ooE_tOO 2.90E-03 5.66E-03 5.0000 1.015E+06 
Kr-85 1.0707E-02 2,955.434 5,762.773 O.ooE+OO 3.16E+Ol 6.17E+Ol 7.0000 1.169E+05 

.;N<'p-":2:;;3,,7 --;-1:.;.1,;;9;c27;c.E=_-Q5~---_;c2,"'95;c5C".:o:4342_---'"'5'",7;;;6~2;:;.77;:,3 O.ooE+OO 3.52E_Q2 6.87E_Q2 11.0000 1.342E+04 
Pa-231 1.4703E_Q9 2,955.434 5,762.773 O.ooE+OO 4.35E-Q6 8.47E-06 
Pb-21 0 1.6828E-l0 2,955.434 5,762.773 O.ooE+OO 4.97E-07 9.70E_Q7 
Pm-147 6.9606E-Q6 2,955.434 5,762.773 O.ooE_tOO 2.06E_Q2 4.01E_Q2 
Pu-238 6.6263E_Q2 2,955.434 5,762.773 O.ooE+OO 1.96E+02 3.82E+02 
Pu-239 1.1618E_Q2 2,955.434 5,762.773 O.ooE_tOO 3.43E+Ol 6.70E+Ol 
Pu-240 1.5142E_Q2 2,955.434 5,762.773 O.ooE_tOO 4.48E+Ol 8.73E+Ol 
Pu-241 4.3766E-Ol 2,955.434 5,762.773 O.ooE_tOO 1.29E+03 2_52E+03 

C:P:"U:..:-2"'4c::2 6==.-='42::_;60~E-'-05::o_----'2",::_;95'"'5"c.434~----'5"',7",6~2~.77,,-~3 O.ooE_tOO 1.90E-Ol 3.70E_Ql
Ra-226 3.8501E-l0 2,955.434 5,762.773 O.ooE+OO 1.14E-Q6 2.22E-Q6 
Ra-228 52955E-12 2,955.434 5,762.773 0.ooE~,-tOO~-----,1='.5::7:"'E=_-Q8?:'-----3:;::.::;:05"'E=_-Q87.:-----j1 
Ru-l06 2.0413E-14 2,955.434 5,762.773 O.ooE_tOO 6.03E-ll 1.18E-l0 
Se-79 1.2376E-Q5 2,955.434 5,762.773 O.ooE_tOO 3.66E_Q2 7.13E_Q2 
Sn-l26 2.5210E-Q5 2,955.434 5,762.773 O.ooE_tOO 7.45E_Q2 1.45E_Ql 
Sr-90 6.4163E_Ql 2,955.434 5,762.773 O.ooE_tOO 1.90E+03 3.70E+03 
Tc-gg 3.9357E_Q4 2,955.434 5,762.773 O.ooE_tOO 1.16E_tOO 2.27E_tOO 
Th-229 1.5644E-l0 2,955.434 5,762.773 O.ooE_tOO 4.62E-07 9.02E_Q7 
Th-230 2.7972E-OS 2,955.434 5,762.773 O.ooE_tOO 8.27E-05 1.61 E_Q4 
Th-232 5.3036E-12 2,955.434 5,762.773 O.ooE_tOO 1.57E-Q8 3.06E-Q8 
T1-208 1.5136E_Q7 2,955.434 5,762.773 O.OOE_tOO 4.47E-04 8.72E_Q4 
U-232 4.1005E_Q7 2,955.434 5,762.773 O.ooE_tOO 1.21E-Q3 2.36E-Q3 Thermal Power 

7Ui--2;;:33:;::;- ~2.-;;5856;:;;;:;;E=--08~------'2~,~95~5;:.434~;_--___o5'",7;;6~2cc:.77;;~3_ O.ooE_tOO 7.64E-05 1.49E_Q4 Nominal Hem Bounding 
U-234 5.2665E-Q5 2,955.434 5,762.773 O.ooE_tOO 1.56E_Ql 3.03E_Q1 Output Hem Output
U-235 -1.4487E-Q6 2,955.434 0.000 1.51E_Q2 1.09E_Q2 1.51E-02 <Watts) <Watts) 
U-236 7.5888E-Q6 2,955.434 5,762.773 O.ooE_tOO 2.24E_Q2 4.37E_Q2 5.35E+01 1.04E+02 
U-236 -2.6129E_Q7 2,955.434 0.000 9.46E-02 9.38E_Q2 9.46E_Q2 Total Total 
Y-90 6.4180E-Ol 2,955.434 5,762_773 O.ooE_tOO 1.90E+03 3.70E+03 
Other Radionuclides 2.82E+03 5.49E+03 
lll. Template SeIedion Summan.. B"""" ,amlCIleeb 
Template selection Summary 

From SFD Used Basis for Parameter Differences; 
Reactor Moderator: UGHT WATER UGHT WATER 

Fuel Claddlng:f--~=Z"IR;;:e_::-::2=--+---'--'--:Z;;;IR:o;C=-""-'---1 

BO~;lM==~:I----;;:2.-;4;;;29UO"'8=1;;;;544=--+-----;0;-;~"-O-;:5----l 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 2,955.4341 2,881.387 Nominal bumup taken diredly Irom 8FD (converted 10 MWd). 
Bounding: 3,431.187 5.762.n3 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup MulUpller Given Bumup EsUmated EOl HMlGlven EOl HM
 
Nomlnal:1 0.29
 0.97 I 1.001 

Bounding: 0.57 1.68,
Reactor shutdown. core removal, storage, shIpping or other date confIrming that Irradiation ceased for fuel.
 

2TotaJ bumup for aU fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TemplIUe lnfOl'UllUioQ Estimated 

Fuel Name: PEACH BOTTOM RODS 'Fuel decay start date: 1976 Canister usage: 
SNFID#: 386 Estimates 8S of: 2030 Hte 

Fuel Units & Oeser: 20 - ROD Template: PWR (Ught Water, Zire, 0 to 5%. U) 0.57 
Heavy Metal Mass: BO~79.00k9 ; EO~71.12k9 'Templele Bumup{MWd): 61.92 
ROD Sbrege SIla: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 50 yoars
 

D.&timates m x. x, b Y. y, Gamma Sources 
Photon Total 

eiIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclido Templata Fuel Bumup (MWd)' Bumup(MWdj' (ei) Inventories(ei) Inventories(ei) Group (bounding) 
Ac-227 1.0733E-09 7,493.507 14,987.015 O.ooE+OO 8.04E-OO 1.61 E-Q5 Avg.MeV 
Am-241 1.4751E-Ol 7,493.507 14,987.015 O.OOE+OO l.l1E+03 2.21E+03 0.0150 5.703E+14 
Am-242m 2.6809E-04 7,493.507 14,987.015 O.ooE+OO 2.01E+OO 4.02E+OO 0.0250 1.143E+14 
Am-243 6.2484E-04 7,493.507 14,987.015 O.ooE+OO 4.68E+OO 9.36E+OO 0.0375 1.0nE+14 
C-14 4.7820E-Q5 7,493.507 14,987.015 O.ooE+OO 3.58E-Ol 7.17E-01 0.0575 1.347E+14 
CI-36 8.0297E-Q7 7,493.507 14,987.015 O.ooE+OO 6.02E-03 1.20E-02 0.0850 6.296E+13 
Cm-243 1.7426E-Q4 7,493.507 14,987.015 O.ooE+OO 1.31E+00 2.61E+OO 0.1250 4.189E+13 
Cm-244 2.7616E-02 7,493.507 14,987.015 O.OOE+OO 2.07E+02 4.14E+02 0.2250 5.375E+13 
C(}-60 3.5610E-04 7,493.507 14,987.015 O.ooE+OO 2.67E+OO 5.34E+OO 0.3750 2.321E+13 
Cs-134 2.6260E-07 7,493.507 14,987.015 O.ooE+OO 1.97E-03 3.94E-03 0.5750 5.467E+14 
Cs-135 1.4433E-05 7,493.507 14,987.015 O.ooE+OO I.OBE-Ol 2.16E-01 0.8500 5.338E+12 
Cs-137 9.8870E-Q1 7,493.507 14,987.015 O.OOE+OO 7.41E+03 1.48E+04 1.2500 3.397E+12 
Eu-154 6.0320E-Q3 7,493.507 14,987.015 O.ooE+OO 4.52E+01 9.04E+01 1.7500 1.494E+11 
Eu-155 2.1770E-04 7,493.507 14,987.015 O.OOE+OO 1.63E+OO 3.26E+OO 2.2500 2.455E+07 
Fe-55 7.9296E-07 7,493.507 14,987.015 O.ooE+OO 5.94E-03 1.19E-02 2.7500 8.651E+07 
H-3 8.9488E-03 7,493.507 14,987.015 O.ooE+OO 6.71E+01 1.34E+02 3.5000 6.174E+06 
1-129 9.8288E-07 7,493.507 14,987.015 O.ooE+OO 7.37E-Q3 1.47E-02 5.0000 2.638E+06 
Kr-85 1.0707E-Q2 7,493.507 14,987.015 O.ooE+OO 8.02E+01 1.60E+02 7.0000 3.039E+05 
Np-237 1.1927E-Q5 7,493.507 14,987.015 O.ooE+OO 8.94E-02 1.79E-Q1 11.0000 3.489E+04 
Pa-231 1.4703E-09 7.493.507 14,987.015 O.ooE+OO 1.10E-OS 2.20E-05 
Pb-21 0 1.6828E-10 7,493.507 14,987.015 O.ooE+OO 1.26E-Q6 2.52E-Q6 
Pm~147 6.9606E-OO 7,493.507 14,987.015 O.ooE+OO 5.22E-02 1.04E-01 
Pu-238 6.6263E-Q2 7,493.507 14,987.015 O.ooE+OO 4.97E+02 9.93E+02 
Pu-239 1.1618E-Q2 7,493.507 14,987.015 O.ooE+OO 8.71E+01 1.74E+02 
Pu-240 1.5142E-Q2 7,493.507 14,987.015 O.OOE+OO 1.13E+02 2.27E+02 
Pu-241 4.3768E-Q1 7,493.507 14,987.015 O.ooE+OO 3.28E+03 6.56E+03 
Pu-242 6.4260E-05 7,493.507 14,987.015 O.OOE+OO 4.82E-Q1 9.63E-01 
Ra-226 3.8501E-10 7,493.507 14,987.015 O.ooE+OO 2.89E-Q6 5.77E-Q6 
Ra-228 5.2955E-12 7,493.507 14,987.015 O.ooE+OO 3.97E-oB 7.94E-oB 
Ru-1OO 2.0413E-14 7,493.507 14,987.015 O.OOE+OO 1.53E-10 3.OOE-10 
8e-79 1.2376E-Q5 7,493.507 14,987.015 O.ooE+OO 9'.27E-02 1.85E-Q1 
8n-126 2.5210E-Q5 7,493.507 14,987.015 O.ooE+OO 1.89E-01 3.78E-Q1 
8r-90 6.4163E-Q1 7,493.507 14,987.015 O.OOE+OO 4.81E+03 9.62E+03 
Tc·gg 3.9357E-Q4 7,493.507 14,987.015 O'ooE+OO 2.95E+OO 5.90E+OO 
Th-229 1.5644E-10 7.493.507 14,987.015 O.OOE+OO 1.17E-Q6 2.34E-OO 
Th-230 2.7972E-oB 7,493.507 14,987.015 O.ooE+OO 2.10E-04 4.19E-Q4 
Th-232 5.3036E-12 7,493.507 14,987.015 O.ooE+OO 3.97E-oB 7.95E-oB 
TI-208 1.5136E-Q7 7,493.507 14,987.015 O.ooE+OO 1.13E-Q3 2.27E-Q3 
U-232 4.1005E-Q7 7,493.507 14,987.015 O.ooE+OO 3.07E-Q3 6.15E-Q3 Thermal Power 
U-233 2.5856E-oB 7,493.507 14,987.015 O.ooE+OO 1.94E-Q4 3.88E-Q4 Nominal Heat Bounding 
U-234 5.2685E-OS 7,493.507 14,987.015 O.ooE+OO 3.95E-Q1 7.89E-Q1 Output Heat Output 
U-235 -1.4487E-Q6 7,493.507 0.000 4.15E-03 O.ooE+OO 4.15E-Q3 (Watts) (Watts) 
U-236 7.5888E-Q6 7,493.507 14,987.015 O.ooE+OO 5.69E-02 1.14E-Q1 1.36E+02 2.71E+02 
U-238 -2.6129E-Q7 7,493.507 0.000 2.59E-Q2 2.39E-02 2.59E-Q2 Total Total 
V-90 6.4180E-01 7,493.507 14,987.015 O.OOE+OO 4.81E+03 9.62E+03 
Other RadiOn.,clldes 7.14E+03 1.43E+04 

! 'm.T~~~n" i .....~ 
Template Sol'letion Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor 1--..: UGHTWATER UGHTWATER 

Fuel C1adcllng: ZIRC-2 ZIRC 
SOL HM Cor stltuents: 002 U 

BOl Enrt(:hment %: 2.43 Ot05 

Bumup Sumrnary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 809.7501 7,493.507 Nominal bumup -.Iated from lJIe heavy metal mass destroyed. 
Iloundlng: 940.100 14,987.015 Bounding bumup assumed to be toNice nominal bomup. 

Estimated Bumupl 
Bumup MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 2.71 9.25 I 1.041 C lounding: 5.42 15.94 
1Reactor shutdown, core removal, storage, shlpptng or other date confinnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divtded by SOL heavy metal mass to get specific bumup values (MWdIMT).
 

I 
I 
I 
I 
I 
I 
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I 
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I 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TeIJlllIate W'onbIItion Estimated 

Fuel Name: PEACH BOTTOM UNIT I CORE I lFuoI decay start date:
 1969 Canister usage: 
SNFID#: 169 Estimates as of:
 2030 18"x15' 

Fuel UnllS & Oeser: 2 - ELEMENT Template:
 FSV (Graphite, Graphite. 60 to 10()C}o, Th & U) 0.15 
Heavy Metal Mass: B0l.=4.28k9 ; EOl.=3.44k9 'Template Bumup(MWd):
 1270.275 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT):
 0.012702752
 

Template Decay Time'
 50 years
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2062E-06 793.653 1,587.306 O.OOE+OO	 3.34E-03 6.68E-Q3 Avg. MeV
 ----
Am-241 3.2229E-03 793.653 l,587.306----0-.00E+OO---2-.56E+oo 5.12E+OO
 0.0150 7.813E+13 
Am-242m 2.2381E-06 793.653 1,587.306 O.OOE+OO	 1.78E-Q3 3.55E-03 0.0250 1.595E+13 
Am-243 4.6006E-Q5 793.653 1,587.306 O.OOE+OO	 3.65E-Q2 7.30E-02 0.0375 1.385E+13 
C-14 2.3062E-Q5 793.653 1,587.306 O.OOE+OO	 1.83E-Q2 3.66E-02 0.0575 1.496E+13 
CI-38 1.0667E-Q6 793.653 1,587.306 O.OOE+OO	 8.47E-04 1.69E-03 0.0850 9.025E+12 
Cm-243 1.7602E-05 793.653 1,587.306 O.OOE+OO	 1.40E-02 2.79E-02 0.1250 5.937E+12 
Cm-244 3.6307E-Q3 793.653 1,587.306 O.OOE+OO	 2.68E+OO 5.76E+OO 0.2250 7.815E+12 
Co-6O 6.2585E-05 793.653 1,587.306 O.OOE+OO	 4.97E-02 9.93E-02 0.3750 3.385E+12 
Cs-l34 2.4585E-07 793.653 1,587.306 O.OOE+OO	 1.95E-04 3.90E-Q4 0.5750 S.555E+13 
Cs-l35 2.4711E-05 793.853 l,587.306-------------o.00E+OO	 1.96E-02 3.92E-Q2 0.8500 6.944E+11 
Cs-l37 9.3838E-Ol 793.653 1,587.306 O.OOE+OO	 7.45E-Kl2 1.49E+03 1.2500 3.353E+l1 
EU-l54 4.6687E-03 793.653 1,587.306 O.OOE+OO	 3.72E+OO 7.44E+OO 1.7500 2.132E+l0 
Eu-155 1.2793E-04 793.653 l,587.306'---0-.00E+oo	 1.02E-Ql 2.03E-Ol 2.2500 1.774E+06 
Fe-55 8.1951E-l0 793.653 1,587.306 O:OOE+OO	 6.50E-07 1.30E-06 2.7500 2.871E+10 
H-3 1.6839E-03 793.653 1,587.306 O.OOE+OO	 1.34E+OO 2.67E+OO 3.5000 9.473E+04 
1-129 1.0092E-06 793.853 1,587.306 O.OOE+OO	 8.01E-Q4 1.60E-03 5.0000 4.032E+04 
Kr-85 1.4981E-02 793.853 1,587.366 O.OOE+OO	 1.19E-Kll 2.38E-Kll 7.0000 4.626E+03 
Np-237 1.2556E-05 793.653 1,587.306 O.OOE+OO	 9.97E-03 1.99E-Q2 11.0000 5.299E+02 
Pa-231 4.7360E-Q6 793.653 1,587.306 O.OOE+OO	 3.76E-03 7.52E-Q3 
Pb-210 2.1901E-09 793.653 1,587.306 O.OOE+OO	 1.74E-06 3.48E-Q6 
Pm-147 2.8781E-06 793.653 1,587.306 O.OOE+OO	 2.28E-03 4.57E-Q3 
Pu-238 1.4430E-Ol 793.653 1,587.306 O.OOE+OO	 1.15E-Kl2 2.29E-Kl2 
Pu-239 1.3572E-Q4 793.653 1,587.306 O.OOE+OO	 1.08E-Ql 2.15E-Ql 
Pu-240 2.7537E-04 793.653 1,587.306 O.OOE+OO	 2.19E-Ol 4.37E-Ql 
Pu-241 9.3995E-03 793.653 1,587.306 O.OOE+OO	 7.48E+OO 1,49E-Kll 
Pu-242 3.8866E-06 793.653 1,587.306 O.OOE+OO	 3.08E-03 6.17E-Q3 
Ra-226 4.1243E-Q9 793.653 1,587.306 O.OOE+OO	 3.27E-Q6 6.55E-Q6 
Ra-228 9.1949E-Q7 793.653 1,587.306 O.OOE+OO	 7.30E-Q4 1.48E-Q3 
Ru-l06 1.1667E-15 793.653 1,587.308 O.OOE+OO	 9.26E-13 1.85E-12 
8e-79 2.1074E-05 793.653 1,587.308 O.OOE+OO	 1.67E-Q2 3.35E·02 
8n-126 2.2192E-Q5 793.653 1,587.308 O.OOE+OO	 1.76E-02 3.52E-Q2 
8r-90 8.8642E-Ol 793.653 1,587.308 O.OOE+OO	 7.04E-Kl2 1.41E+03 
Tc-99 3.3323E-04 793.653 1,587.308 O.OOE+OO	 2.64E-Ql 5.29E-Ql 
Th-229 1.3517E-Q5 793.653 1,587.308 O.OOE+OO	 1.07E-02 2.15E-Q2 
Th-230 2.2822E-Q7 793.653 1,587.306 O.OOE+OO	 1.81E-Q4 3.62E-Q4 
Th-232 -6.9673E-oB 793.653 0.000 4.23E-Q4	 3.68E-04 4.23E-Q4 
Tl-208 5.1524E-Q4 793.653 1,587.308 O.OOE+OO	 4.09E-Ol 8.18E-Ql 
U-232 1.3950E-Q3 793.653 1,587.306 O.OOE+OO	 1.11E+OO 2.21E+OO Thennal Power
 
U-233 2.0602E-03 793.653 1,587.306 O.OOE+OO	 l.64E+OO 3.27E+OO
 NomiFUIII Heat Bounding 
U-234 2.9513E-Q4 793.653 1,587.308 o.oOE+OO	 2.34E-Ql 4.68E-Ql Output Heat Output 
U-235 -1.7343E-Q6 793.653 0.000 8.46E-Q4	 O.OOE+OO 8.46E-Q4 /Watts) /Wattsi 
U-238 8.6281E-06 793.653 1,587.308 O.OOE+OO	 6.85E-Q3 1.37E-Q2 1.27E+Ol 2.54E+Ol 
U-238 -5.6065E-Q9 793.653 0.000 8,41E-Q6	 3.96E-Q6 8.41E-Q6 Total Total
 
Y-90 8.8642E-Ql 793.653	 1,587.308 O.OOE+OO 7.04E+02 1.41E+03
 
Other Radionuclides 7.17E-Kl2 1.43E-Kl3
 
m. TempI;I~SeIedioo Summary, Kuma!> ~.ndCIledis 
Templ~ Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE GRAPHITE 

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE 
BOl HM Consti1uenIS: ThC2-UC2 ThandU 

BOL Enrichment ('/0: 93.1526 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 793.653 Nominal bumup calculaled from ltIe heavy metal mass destroyed. 
Bounding: 131.655 1,587.306 Bounding bumL'P assumed to be twice nominal bumup. 

Checks	 
EstImabldBumupl

BumuD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nomlnal:1 1.86 I 1.071 

Bounding: 3.71 12.06,
Reactor shutdown, core removal, stomge. shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
:1. Fueland Template lDf.....tiQn Estimated 

Fuel Name: PEACH BOTTOM UNIT I CORE I 'Fuel decay start date: 1969 Canister usage: 
SNFID#: 170 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 814 - ELEMENT Template: FSV (Graphite, Graphite, 60 to 100%. Th & U) 62.62 
_vy Metal Mll9S: BOL=1707.37kg ; EOL=I646.48kg 'Template Bumup(MWd): 1270.275 
ROD Storage Slte: INEEl Template BOl _vy Metal Mass (MT): 0.012702752 

Template Oscay Time' 50' years 

IL Estimates m x" x, b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2OG2E-OG 57,582.590 115,165.180 O.ooE+OO 2.42E-Ol 4.84E-Ql Avg.MeV 
Am-241 3.2229E-03 57,582.590 115,165.180 O.ooE+OO 1.86E+02 3.71E+02 0.0150 5.669E+15 
Am-242m 2.2381E-OG 57,582.590 115,165.180 O.ooE+OO 1.29E-Ol 2.58E-Ql 0.0250 1.157E+15 
Am-243 4.8006E-05 57,582.590 115,165.180 O.ooE+OO 2.65E+OO 5.30E+OO 0.0375 I.005E+15 
C-14 2.3082E-05 57,582.590 115,165.180 O.ooE+OO 1.33E+OO 2.86E+OO 0.0575 1.085E+15 
CI-36 1.0667E-Q6 57,582.590 115,165.180 O.ooE+OO 6.14E-02 1.23E-Ql 0.0850 6.548E+14 
Cm-243 1.7602E-05 57,582.590 115,165.180 O.ooE+OO 1.01E+OO 2.03E+OO 0.1250 4.308E+14 
Cm-244 3.6307E-Q3 57,582.590 115,165.180 O.ooE+OO 2.09E+02 4.18E+02 0.2250 5.670E+14 
Co-GO 6.2585E-05 57,582.590 115,165.180 O.ooE+OO 3.60E+OO 7.21E+OO 0.3750 2.456E+14 
Cs-l34 2.4585E-Q7 57,582.590 115,165.180 O.ooE+OO 1.42E-02 2.83E-Q2 0.5750 4.030E+15 
Cs-l35 2.4711E-Q5 57,582.590 115,165.180 O.ooE+OO 1.42E+OO 2.85E+OO 0.8500 5.038E+13 
Cs-137 9.3838E-Ql 57,582.590 115,165.180 O.ooE+OO 5.40E+04 1.08E+05 1.2500 2.432E+13 
Eu-l54 4.6887E-Q3 57,582.590 115,165.180 O.ooE+OO 2.70E+02 5.40E+02 1.7500 1.547E+12 
EU-155 1.2793E-Q4 57,582.590 115,165.180 O.ooE+OO 7.37E+OO 1.47E+Ol 2.2500 1.287E+08 
Fe-55 8.1951E-l0 57,582.590 115,165.180 O.ooE+OO 4.72E-05 9.44E-05 2.7500 2.083E+12 
H-3 1.6839E-03 57,582.590 115,165.180 O.ooE+OO 9.70E+Ol 1.94E+02 3.5000 6.873E+06 
1-129 1.oo92E-0G 57,582.590 115,165.180 O.ooE+OO 5.81E-02 1.16E-Ql 5.0000 2.925E+06 
Kr-85 1.4981E-02 57,582.590 115,165.180 O.ooE+OO 8.63E+02 1.73E+03 7.0000 3.356E+05 
Np-237 1.2556E-05 57,582.590 115,165.180 O.ooE+OO 7.23E-Ol 1.45E+OO 11.0000 3.846E+04 
Pa-231 4.7360E-OG 57,582.590 115,165.180 O.ooE+OO 2.73E-Ol 5.45E-Ol 
Pb-210 2.1901E-Q9 57,582.590 115,165.180 O.ooE+OO 1.26E-Q4 2.52E-Q4 
Pm-147 2.8781E-OG 57,582.590 115,165.180 O.ooE+OO 1.86E-Ql 3.31E-Ql 
Pu-238 1.4430E-Ol 57,582.590 115,165.180 O.ooE+OO 8.31E+03 1.86E+04 
Pu-239 1.3572E-Q4 57,582.590 115,165.180 O.ooE+OO 7.82E+OO 1.56E+Ol 
Pu-240 2.7537E-04 57,582.590 115,165.180 O.ooE+OO 1.59E+Ol 3.17E+Ol 
Pu-241 9.3995E-Q3 57,582.590 115,165.180 O.ooE+OO 5.41E+02 1.08E+03 
Pu-242 3.8866E-OG 57,582.590 115,165.180 O.ooE+OO 2.24E-Ol 4.48E-Ol 
Ra-226 4.1243E-09 57,582.590 115,165.180 O.ooE+OO 2.37E-04 4.75E-04 
Ra-228 9.1949E-07 57,582.590 115,165.180 O.ooE+OO 5.29E-Q2 1.OGE-Ql 
Ru-1OG 1.1867E-15 57,582.590 115,165.180 O.ooE+OO 6.72E-ll 1.34E-l0 
5e-79 2.1074E-05 57,582.590 115,165.180 O.ooE+OO 1.21E+OO 2.43E+OO 
5n-126 2.2192E-05 57,582.590 115,165.180 O.ooE+OO 1.28E+OO 2.56E+OO 
5r-90 8.8642E-Ql 57,582.590 115,165.180 O.ooE+OO 5,10E+04 1.02E+05 
Tc-99 3.3323E-Q4 57,582.590 115,165.180 O.ooE+OO 1.92E+Ol 3.84E+Ol 
Th-229 1.3517E-Q5 57,582.590 115,165.180 O.ooE+OO 7.78E-Ql 1.56E+OO 
Th-230 2.2822E-Q7 57,582.590 115,165.180 O.ooE+OO 1.31E-Q2 2.63E-Q2 
Th-232 -6.9673E-Q8 57,582.590 0.000 1.69E-Ol 1.65E-Ol 1.69E-Ol 
TI-208 5.1524E-Q4 57,582.590 115,165.180 O.ooE+OO 2.97E+Ol 5.93E+Ol 
U-232 1.3950E-Q3 57,582.590 115,165.180 O.ooE+OO 8.03E+Ol 1.61E+02 Thermal Power 
U-233 2.0602E-Q3 57,582.590 115,165.180 O.ooE+OO 1.19E+02 2.37E+02 Nominal Heat Bounding 
U-234 2.9513E-04 57,582.590 115,165.180 O.ooE+OO 1.70E+Ol 3.40E+Ol Output Heat Output 
U-235 -1.7343E-Q6 57,582.590 0.000 3.38E-Ql 2.38E-Ol 3.38E-Ql (Watts)· (Watts) 
U-236 8.6281E-Q6 57,582.590 115,165.180 O.OOE+OO 4.97E-Ql 9.94E-Ql 9.20E+02 1.84E+03 
U-238 -5.6065E-Q9 57,582.590 0.000 3.36E-Q3 3.04E-Q3 3.36E-Q3 Total Total 
Y-90 8.8642E-Ql 57,582.590 115,165.180	 O.ooE+OO 5.10E+04 1.02E+05 
Other Radionuclides 5.20E+04 1.04E+05 

m. TfmI1lIateSdeetlc!lI !iummarv,8lln1ll .ndCheelcs 
Template Selection Summary 

FromSFD U1lecI Basis for Pammeter Differences: 
Reactor Moderator: GRAPHrrE GRAPHITe 

Fuel Cladding: YROlYTIC CARBON IN GRAPHITE 
BOl HM Constituents: ThC2-UC2 Th and U 

BOL Enrichment ".: 93.1525882 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 57.582.590 Nominal bumup caIaJ~od from Ih. heavy metal mass destroyed. 
Bounding: 52,578.305 115.165.180 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultlDlier Given Bumup Estimsted EOl HMlGlven EOl HM 

Nominal:1 0.34 I 1001 
Bounding: 0.67 2.19,

Reactor shutdown, core removal, storage, shipping or other date confnmlng that lITadiation ceased for fuel.
 

2Total bumup for all fuel associated 'tYith this wol1tsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templale Information Estimated 

Fuel Nama: PEACH BOTTOM UNIT I CORE I (PTE-l) 1Fuel decay start date: 1969 Canister usage: 
SNF ID (#: lC85 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 1 - EUEMENT Template: FSV (Graphite, Graphite, 60 to 100%, Th & U) 0.08 
Heavy Metal Mas" BOl=2.25kg ; EOl=2.25kg "remplate Bumup(MWd): 1270.275 
ROD StOl_ sno: INEEL Templete BOL Heavy Metal Mass (MT): 0.012702752 

Template Decay Time" 50 years 
ll.Eotimates m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.2062E-06 42.633 85.267 O.ooE+OO 1.79E-04
 3.59E-04 Avg.MeV 
Am-241 3.2229E-Q3 42.633 85.267 O.OOE+oo 1.37E-Ol
 2.75E-Ql 0.0150 4.197E+12 
Am-242m 2.2381E-06 42.633 85.267 O.ooE+OO 9.54E-OS
 1.91E-Q4 0.0250 8.568E+11 
Am-243 4.6006E-OS 42.633 85.267 O.ooE+OO 1.96E-03
 3.92E-03 0.0375 7.438E+11 
C-14 2.3082E-06 42.633 85.267 O.OOE+OO 9.84E-04
 1.97E-Q3 0.0575 8.035E+l1 
CI-36 1.0667E-06 42.633 85.267 O.OOE+OO 4.55E-05
 9.10E-OS 0.0850 4.848E+l1 
Cm-243 1.7602E-Q5 42.633 85.267 O.ooE+OO 7.50E-Q4
 1.50E-03 0.1250 3.189E+11 
Cm-244 3.6307E-03 42.633 85.267 O.ooE+OO 1.55E-Ol
 3.10E-Ol 0.2250 4.198E+11 
Co-6O 6.2585E-06 42.633 85.267 O.ooE+OO 2.67E-03
 5.34E-03 0.3750 1.818E+11 
Cs-l34 2.4585E-07 42.633 85.267 O.ooE+OO 1.OSE-OS
 2.10E-05 0.5750 2.984E+12 
Cs-l35 2.4711E-06 42.633 85.267 O.ooE+OO 1.05E-Q3
 2.11E-03 0.8500 3.730E+l0 
Cs-137 9.3836E-Ql 42.633 85267 O.ooE+OO 4.00E+Ol
 8.ooE+Ol 1.2500 1.801E+10 
EU-l54 4.6887E-Q3 42.633 85.267 O.ooE+OO 2.00E-Ol
 4.ooE-Ql 1.7500 1. 145E+09 
Eu-155 1.2793E-Q4 42.633 85.267 O.ooE+OO 5.45E-03
 1.09E-Q2 2.2500 9.529E+04 
Fe-55 8.1951E-l0 42.633 85.267 O.ooE+OO 3.49E-08
 6.99E-06 2.7500 1.542E+09 
H-3 1.6639E-03 42.633 85.267 O.ooE+OO 7.18E-02
 1.44E-Ql 3.5000 S.089E+03 
~129 1.oo92E-06 42.633 85.267 O.ooE+OO 4.30E-Q5
 8.61E-OS 5.0000 2.166E+03 
Kr-85 1.4961E-Q2 42.633 85.267 O.ooE+OO 6.39E-Ql
 1.28E+OO 7.0000 2.485E+02 
Np-237 1.2556E-Q5 42.633 85.267 O.ooE+OO 5.35E-Q4
 1.07E-03 11.0000 2.846E+01 
Pa-231 4.7360E-06 42.633 85.267 O.ooE+OO 2.02E-Q4
 4.04E-Q4 
Pb-21 0 2.1901E-09 42.633 85.267 O.ooE+OO 9.34E-08
 1.87E-Q7 
Pm-147 2.8781E-06 42.633 85_267 O.ooE+OO 1.23E-04
 2.45E-Q4 
Pu-238 1.4430E-Ql 42.633 85.267 O.ooE+OO 6.15E+OO
 1.23E+Ol 
Pu-239 1.3572E-Q4 42.633 85.267 O.ooE+OO 5.79E-Q3
 1.16E-Q2 
Pu-240 2.7537E-Q4 42.633 85.267 O.ooE+OO 1.17E-Q2
 2.35E-02 
Pu-241 9.3995E-Q3 42.633 85.267 O.ooE+OO 4.01E-Ql
 8.01E-Ql 
Pu-242 3.8866E-06 42.633 85.267 O.ooE+OO 1.66E-04
 3.31E-Q4 
Ra-226 4.1243E-09 42.633 85.267 O.ooE+OO 1.76E-07
 3.52E-Q7 
Ra-228 9.1949E-Q7 42.633 85.267 O.ooE+OO 3.92E-06
 7.84E-06 
Ru-l06 1.1667E-15 42.633 85.267 O.ooE+OO 4.97E-14
 9.95E-14 
$e-79 2.1074E-Q5 42.633 85.267 O.ooE+OO 8.~E-Q4
 1.80E-03 
$n-126 2.2192E-06 42.633 85.267 O.ooE+OO 9.46E-Q4
 1.89E-Q3 
$r-90 8.8842E-Ol 42.633 85267 O.ooE+OO 3.78E+Ol
 7.56E+Ol 
Tc-99 3.3323E-Q4 42.633 85.267 O.ooE+OO 1.42E-Q2
 2.84E-Q2 
Th-229 1.3517E-06 42.633 85.267 O.ooE+OO 5.76E-Q4
 1.15E-Q3 
Th-230 2.2822E-Q7 42.633 85.267 O.ooE+OO 9.73E-06
 1.95E-06 
Th-232 -6.9673E-06 42.633 0.000 2.23E-04 2.20E-Q4
 2.23E-Q4 
11-208 5.1524E-Q4 42.633 85.267 O.ooE+OO 2.20E-Q2
 4.39E-Q2 
U-232 1.3950E-03 42.633 85.267 O.ooE+OO 5.95E-Q2
 1.19E-Ql Thermal Power 
U-233 2.0602E-03 42.633 85.267 O.OOE+OO 8.78E-Q2
 1.76E-Ql Nominal Heat Bounding 
U-234 2.9513E-Q4 42.633 85.267 O.ooE+OO 1.26E-02
 2.52E-Q2 Output HenlOutput 
U-235 -1.7343E-06 42.633 0.000 4.46E-Q4 3.72E-Q4
 4.46E-Q4 <Watts) <wattsi 
U-236 8.6281E-06 42.633 85.267 O.ooE+OO 3.68E-Q4
 7.36E-Q4 6.81E-Gl 1.36E+OO 
U-238 -5.6065E-Q9 42.633 0.000 4.44E-06 4.20E-06
 4.44E-06 Total Total 
V-90 8.8842E-Ql 42.633 85.267 O.ooE+OO 3.78E+Ol
 7.56E+Ol 
Other Radionuclides 3.85E+Ol 7.71E+Ol 
m. Template SeJedion Swinlnary, .........
 , lllllJ Cbe<lI\$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reaetw Moderator: GRAPHITE GRAPHITE 

Fuel Cladding: YROLYTIC CARBON IN GRAPHITE 
SOL HM eonstttuents: ThC2-UC2 Thand U 

BOl Enrichment 0/0: 93.12359551 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

NomInal:1 I 42.633 Nominal bumup assumed to be Z'k of SOL heavy metal mass.
 
Boundlng:1 69.412 85.267 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated BumupJ 
BumuD MUItiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.19 I 0.981 
Bounding: 0.38 1.23 , 

Reactor shutdown, core removal, storage. shipping or other date confurmng that Irradiation ceased for fuel. 

210tal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Flid aml T~ W'ormation Estimated 

Fuel Name: PEACH BOTTOM UNIT I CORE II 1 FueI decay start date:
 1973 Canister usage: 
SNFID#: 171 Estimates as 0':
 2030 18"x15' 

Fuel Unlla & DesCT: 787 . CONCENTRIC TUBES Template:
 FSV (Graphite, Graphite. 60 to 100%, Th & U) 60.54 
IIoavy Metal Mass: BOI-=I389.06I<g ; EOl=1281.16kg 'Tempi"" Bumup(MWd):
 1270.275 
ROO Slorage SIIe: INEEl Template BOl IIoavy Metal Mass (MT):
 0.012702752 

Template Decay Ti.." 50 years 
D. Estimates m Xo x, b Yo y, Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.2062E-06 102,041.628 204,083.256 O.OOE+OO 4.29E-Ol 8.58E-Ql Avg. MeV 
Am-241 3.2229E-03 102,041.628 204,083.256 O.OOE+OO 3.29E+02 6.58E+02 0.0150 1.005E+16 
Am-242m 2.2381E-06 102,041.628 204,083.256 O.OOE+OO 2.28E-Ql 4.57E-Ol 0.0250 2.051E+15 
Am·243 4.6006E-05 102,041.628 204,083.256 O.OOE+OO 4.69E+OO 9.39E+OO 0.0375 1.780E+15 
C-14 2.3082E·05 102,041.628 204,083.256 O.OOE+OO 2.36E+OO 4.71E+OO 0.0575 1.923E+15 
C~36 1.0667E-06 102,041.628 204,083.256 O.OOE+OO 1.09E-Ql 2.18E-Ol 0.0850 1.160E+15 
Cm-243 1.7602E-Q5 102,041.628 204,083.256 O.OOE+OO 1.80E+OO 3.59E+OO 0.1250 7.634E+14 
Cm-244 3.6307E-03 102,041.628 204,083.256 O.OOE+OO 3.70E+02 7.41E+02 0.2250 1.00SE+15 
Co-GO 6.2585E-05 102,041.628 204,083.256 O.OOE+OO 6.39E+OO 1.28E+Ol 0.3750 4.352E+14 
Cs-l34 2.4585E·07 102,041.628 204,083.256 O.OOE+OO 2.51E-Q2 5.02E-02 0.5750 7.142E+15 
Cs-l35 2.4711E-Q5 102,041.628 204,083.256 O.OOE+OO 2.52E+OO 5.04E+OO 0.8500 8.928E+t3 
Cs-137 9.3838E-Ol 102,041.628 204,083.256 O.OOE+OO 9.58E+04 1.92E+05 1.2500 4.310E+13 
Eu-l54 4.6887E-03 102,041.628 204,083.256 O.OOE+OO 4.78E+02 9.57E+02 1.7500 2.741E+12 
Eu-155 1.2793E-04 102,041.628 204,083.256 O.OOE+OO 1.31E+Ol 2.61E+Ol 2.2500 2.281E+08 
Fe-55 8.1951E-l0 102,041.628 204,083.256 O.OOE+OO 8.36E-Q5 1.67E-04 2.7500 3.692E+12 
H-3 1.6839E-03 102,041.628 204,083.256 O.OOE+OO 1.72E+02 3.44E+02 3.5000 1.218E+07 
1-129 1.0092E-06 102,041.628 204,083.256 O.OOE+OO 1.03E-Ql 2.06E-Ol 5.0000 5.184E+06 
Kr-85 1.4981E-02 102,041.628 204,083.256 O.OOE+OO 1.53E+03 3.06E+03 7.0000 5.947E+05 
Np-237 1.2556E-05 102,041.628 204,083.256 O.OOE+OO 1.28E+OO 2.58E+OO 11.0000 6.813E+04 
Pa-231 4.7360E-06 102,041.628 204,083.256 O.OOE+OO 4.83E-Ql 9.67E-Ol 
Pb-21 0 2.1901E-09 102,041.628 204,083.256 O.OOE+OO 2.23E-04 4.47E-04 
Pm-147 2.8781E-06 102,041.628 204,083.256 O.OOE+OO 2.94E-Ql 5.87E-Ol 
PU-238 1.4430E-Ql 102,041.628 204,083.256 O.OOE+OO 1.47E+04 2.94E+04 
Pu-239 1.3572E-04 102,041.628 204,083.258 O.OOE+OO 1.38E+Ol 2,77E+Ol 
Pu-240 2.7537E-04 102,041.628 204,083.256 O.OOE+OO 2.81E+Ol 5.62E+Ol 
Pu-241 9.3995E-03 102,041.628 204,083.256 O.OOE+OO 9.59E+02 1.92E+03 
Pu-242 3.8866E-06 102,041.628 204,083.256 O.OOE+OO 3.97E-Ol 7.93E-Ql 
Ra-226 4.1243E-09 102,041.628 204,083256 O.OOE+OO 4,21E-04 8.42E-04 
Ra-228 9.1949E-Q7 102,041.628 204,083.258 O.OOE+OO 9.38E-02 1.88E-Ql 
Ru-l06 1.1OO7E-15 102,041.628 204,083.258 O.OOE+OO 1.19E-l0 2.38E-l0 
8e-79 2.1074E-05 102,041.628 204,083.258 O.OOE+OO 2.15E+OO 4.30E+OO 
8n-126 2.2192E-05 102,041.628 204,083.258 O.OOE+OO 2.26E+OO 4.53E+OO 
8r-90 8.8642E-Ql 102,041.628 204,083.258 O.OOE+OO 9.05E+04 1.81E+05 
Te-99 3.3323E-04 102,041 .628 204,083.256 O.OOE+OO 3.40E+Ol 6.80E+Ol 
Th-229 1.3517E-05 102,041.628 204,083.256 O.OOE+OO 1.38E+OO 2.76E+OO 
Th-230 2.2822E-07 102,041.628 204,083.256 O.OOE+OO 2.33E-02 4.OOE-Q2 
Th-232 -6.9673E-Q8 102,041.628 0.000 1.37E-Ol I.30E-Ql 1.37E-Ql 
TI-208 5.1524E-04 102,041.628 204,083.256 O.OOE+OO 5.26E+Ol 1.05E+02 
U-232 1.3950E-Q3 102,041.628 204,083.256 O.OOE+OO 1.42E+02 2.85E+02 Thermal Power 
U-233 2.0602E-Q3 102,041.628 204,083.256 O.OOE+OO 2.10E+02 4.20E+02 Nominal Heat BoUnding 
U-234 2.9513E-04 102,041.628 204,083.256 O.OOE+OO 3.01E+Ol 6.02E+Ol Output Heat Output 
U-235 -1.7343E-06 102,041.628 0.000 2.75E-Ol 9.79E-02 2.75E-Ql /Wattsl /Wattsl 
U-236 8.6281E-06 102,041.628 204,083.256 O.OOE+OO 8.80E-Ol 1.76E+OO 1.63E+03 3.26E+03 
U-238 -5.6085E-09 102,041.628 0.000 2.73E-03 2.16E-03 2.73E-Q3 Total Total 
Y-90 8.8642E-Ql 102,041.628 204,083.256 O.OOE+OO 9.05E+04 1.81E+05 
Other Radionuelides 9.22E+04 I.84E+05 
m.TemoIate~Summarv. B_ 
Template Selection 8ummarv 

FromSFD Used Basis tor Pammeter Differences:
RoactorM-..or: GRAPHITE GRAPHITE 

Fuel Cladding: BISO IN GRAPHIT GRAPHITE 
BOl HM Con_la: ThC2·UC2 Th and U 

BOl Enrichment "0: 93.15000286 6010100 

BumupSumma~(MWd)' BaSis for bumup used in estimata: 
FromSFD Estimated 

Nomlnal:1 I 102,041.628 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 101,007.9121 204,083.256 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MulllDlIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.73 I 1.001 
Bounding: 1.47 2.02 ,

Reactor shutdown, core removal. storage, stnppln9 or other date conflRYllng that Irradiation ceased for fuel.
 

zrotal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJIljlIate Information Estimated
 

Fuel Na,.,e: PEACH BOTTOM UNIT I CORE II (INTACT) t Fuel decay start date: 1974 Canister usage:
 
SNFID#: 206 Estimates 89 of: 2030 18"xlS'
 

Fuel Units & Deecr: 9 - CONCENTRIC TUBES Template: FSV (Gmphite, Graphite, 60 to 1()(),}o, Th & U) 0.69
 
_vy Metal M...: BOl..=II.931<9 ; EOl..=10.74k9 2TempJate Bumup(MWd}: 1270.275
 
ROD Storage SlIe: INEEL Template BOL Heavy Melal Ma•• (MT): 0.012702752
 

Template De<:ay Time' 50 year.; 
U. EstimaIe8 m b y. Gamma Sources 

Photon T0181 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Templala Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(ei) Group (bounding) 
Ae-22""7,O- ""'4"'.2"'06=2~E-06~---___o6"".4~5"'5.::;.5::::2=_7---~2"',2'"'4~1",.937 0.OOE='+OO~--_:=:2.72E-02 9.43E-Q3 Avg. MeV 
Am~241 3.2229E-03 6.455.527 2,241.937------O:OOE'"+OO~-_---'2:;:.;OS:::;E~+O""'1----75"'·.:;;2032"'EE~~:;;03:;;--11----c;00~·.020:;;1505O::;;----;;I."'I04~E':-+;;;-14 
Am-242m 22381E-06 6.455.527 2,241.937 O.OOE+OO 1.44E-02 2.253E+13 
Am-243 4.6006E-05 6.455.527 2,241.937 O.OOE+OO 2.97E-Ol 1.03E-Ol 0.0375 1.956E+13 
<::-14 2.3082E-OS 6.455.527 2,241.937 O.OOE+OO 1.49E-Ql 5.17E-02 0.0575 2.113E+13 
CI-38 1.0667E-06 6,455.527 2.241.937 O.OOE+OO 6.89E-Q3 2.39E-03 0.0850 1.275E+13 
Cm-243 1.7602E-05 6,455.527 2,241.937 O.OOE+OO 1.14E-Ql 3.95E-02 0.1250 8.386E+12 
Cm-244 3.6307E-03 6.455.527 2,241-:937 O.OOE+OO 2.34E+Ol 8.14E+OO 0.2250 1.I04E+13 
Co-6O 6.2585E-Q5 6.455.527 2,241.937 O.OOE+OO 4.04E-Ol 1.40E-Ql 0.3750 4.780E+12 
Cs-l34 2.45SSE-07 6.455.527 2,241.937 O.OOE+OO 1.59E-03 5.51E-Q4 0.5750 7.846E+13 
Cs-l35 2.4711E-Q5 6.455.527 2,241.937 O.OOE+OO 1.60E-Ol 5.54E-Q2 0.8500 9.808E+l1 
Cs-137 9.3838E-Ql 6.455.527 2.241.937 O.OOE+OO 6.06E+03 2.10E+03 1.2500 4.735E+l1 
Eu-l54 4.6887E-03 6.455.527 2,241.937 O.OOE+OO 3.03E+Ol 1.OSE+Ol 1.7500 3.011E+l0 
Eu-155 1.2793E-04 6.455.527 2,241.937 ~_ O.oOE+OO 8.26E-Ql 2.87E-Ql 2.2500 2.505E+06 
Fe-55 8.1951E-l0 6.455.527 2,241.937 O.OOE+OO 5.29E-06 1.84E-06 2.7500 4.056E+l0 
H-3 1.6839E-Q3 6.455.527 2,241.937 O.OOE+OO 1.09E+Ol 3.78E+OO 3.5000 1.338E+05 
1-129 1.0092E_06 6.455.527 2,241.937 0.OO~E:-,=+OO~__-;;6o;.5~2~E",:-Q3~__---;;2;:;.2;;;6",E':C-0",3c-_+_.:;5o:;'0000::::;: -::5:o;:.6:;:95:;E;.:+04;;;;
Kr-SS 1.4981E-Q2 6.455.527 2,241.937 O.OOE+OO 9.67E+Ol 3.36E+Ol 7.0000 6.533E+03 
Np-237 1.2556E-OS 6.455.527 2,241.937 O.OOE+OO B.llE-Q2 2.B2E-Q2 11.0000 7.484E+02 
Pa-231 4.7360E-06 6.455.527 2.241.937 0.OO?EO'+oo~__---,3;.:.06:~E:-:-Q?2o-----1;,.06~E:-:-0?2o---11 
Pb-21 0 2.1901E-Q9 6.455.527 2,241.937 O.OOE+OO 1.41E-Q5 4.91E_06 
Pm-147 2.8781E_06 6.455.527 2,241.937 O.OOE+OO 1.86E-02 6.45E-Q3 
Pu-238 1.4430E-Ql 6.455.527 2,241.937 O.OOE+OO 9.32E+02 3.24E+02 
Pu-239 1.3572E-Q4 6.455.527 2,241.937 O.OOE+OO 8.76E-Ql 3.04E-Ql 
Pu-240 2.7537E-Q4 6.455.527 2,241.937 O.OOE+OO 1.78E+OO 6.17E-Ql 
Pu-241 9.3995E-Q3 6.455.527 2,241.937 O.OOE+OO 6.07E+Ol 2.11E+Ol 
Pu-242 3.8866E_06 6,455.527 2,241.937 O.OOE+OO 2.51E-Q2 8.71E-Q3 
Ra-226 4.1243E-Q9 6,455.527 2,241.937 O.OOE+OO 2.66E-06 9.25E_06 
Ra-228 9.1949E-Q7 6.455.527 2,241.937 O.OOE+OO 5.94E-Q3 2.06E-Q3 
Ru-l06 1.1867E-15 6.455.527 2,241.937 O.OOE+OO 7.53E-12 2.62E-12 
8e-79 2.1074E-06 6.455.527 2,241.937 O.OOE+OO 1.36E-Ol 4.72E-Q2 
8n-126 2.2192E-06 6,455.527 2,241.937 O.OOE+OO 1.43E-Ql 4.98E-Q2 
8r-90 8.8842E-Ql 6,455.527 2,241.937 O.OOE+OO 5.72E+03 1.99E+03 
Te-99 3.3323E-Q4 6.455.527 2,241.937 O.OOE+OO 2.15E+OO 7.47E-Ql 
Th-229 1.3517E-Q5 6,455.527 2.241.937 O.OOE+OO 8.73E-Q2 3.03E-Q2 
Th-230 2.2822E-Q7 6,455.527 2,241.937 O.OOE+OO 1.47E-Q3 5.12E-Q4 
Th-232 -6.9673E-OS 6.455.527 0.000 1.18E-03 7.30E-Q4 1.18E-Q3 
TI-2OS 5.1524E-Q4 6.455.527 2,241.937 O.OOE+OO 3.33E+OO 1.16E+OO 
U-232 1.3950E-Q3 6,455.527 2,241.937 O.OOE+OO 9.01E+OO 3.13E+OO Thermal Power 
.;:U~-2~~33~ ~2.~0602~"Eo--Q3;;7------,6",,~45~5~.5~2:;:7;- __--;O~.OO~E,,+OO~---,;:1.~33';_E~+O~I;_---4;;.::;;62~E~+OO~'---II__~2::;,2"'4;o1-;.92:3"'7 Nominal Heat Bounding 
U-234 2.9513E-Q4 6,455.527 2,241.937 O.OOE+OO 1.91E+OO 6.62E-Ql Output Heat Output 
U-235 -1.7343E_06 6,455.527 0.000 2.36E-Q3 O.OOE+OO 2.36E-03 /Wattal /Wattal 
U-236 8.6281E_06 6,455.527 2,241.937 O.OOE+OO 5.57E-Q2 1.93E-Q2 1.03E+02 3.58E+Ol 
U-238 -5_6065E-Q9 6,455.527 0.000 2.35E-Q5 O.OOE+OO 2.35E-06 Total Total 
Y-90 8.8842E-Ql 6,455.527 2,241.937 O.OOE+OO 5.72E+03 1.99E+03 
Other Radionuelides 5.83E+03 2.03E+03 
m. Template Selection s..mm..rv, Bunlll 
Template selection Summary 

From SFD Used Basis lor Parameter Differences: 
Reactor Moderato;r:I---=",G=RC'A=p"H",rr==E=;-+-_~G==RAc:p,,"H:::rr=E;-_-J 

BOL H::'~=~:t---~B~IS",~;;,Ie::N::2~7:;;;;:::~H~IT-+--_-G=;TRA"'h~:-,-H7c1~:-;E'----1

80LEnrichmento;~ 93.15206879 6010100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated

Nomlnal:It- --=6-':.4"'5:=:5.752:::7ol-l l",,,120c96.ll No"'nal bumup taken diredJy from SFO (converted to MWd). 
Bounding:1 867.0551 2,241.937 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup Multiplier Given Bumup Estima1ed EOL HMlGiven EOL HM
 
Nomina:: 5.41
 °clZ I 0.861
 

Bounding:1 1.88
 2.59,
Reactor shutdown, core removal, storage, stupplng or other date confinmng that Irradiation ooased for fuel. 

2Total bumup for all fuel essoc:iated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
'I. Fuelanll T$IlpIlIte lIlfonJllltlon Estimated 

Fuel Name, PNl MIXED MATERIAL EXP.DCC-l 'Fuel decay start date: 1983 Canister usage: 
SNFIO#,430 Estimates as of: 2030 18"x15' 

Fuel Units & Des." 1 - EXPERIMENT CAPSULE Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.07 
Heavy Metal Mass, BOL.: ; EDL.:23.63k9 'Template Bumup(MWd), 6.01 
ROD Storage SIte: INEEl Template BOl Heavy Metal Mo•• (MT)' 0.00012882 

Template Oacay Time' 35 yea'" 
11. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3344E-Q8 22,320.134 22,320.134 O.ooE+OO 5.21E-04 5.21E-04 Avg. MeV 
Am-241 1.1135E-04 22,320.134 22,320.134 O.ooE+OO 2.49E+OO 2.49E+OO 0.0150 1.666E+15 
Am-242m 8.5075E-D9 22,320.134 22,320.134 O.ooE+OO l.90E-04 l.90E-04 0.0250 3.462E+14 
Am-243 9.8519E-10 22,320.134 22,320.134 O.ooE+OO 2.20E-OS 2.20E-Q5 0.0375 2.994E+14 
C-14 2.3012E-04 22,320.134 22,320.134 O.ooE+OO 5.14E+OO 5.14E+OO 0.0575 3.228E+14 
CI-36 1.2261E-OG 22,320.134 22,320.134 O.ooE+OO 2.74E-02 2.74E-Q2 0.0850 1.950E+14 
Cm-243 2.4875E-l0 22,320.134 22,320.134 O.ooE+OO 5.55E-OG 5.55E-D6 0.1250 1.266E+14 
Cm-244 2.3178E-Q9 22,320.134 22,320.134 O.ooE+OO 5.17E-05 5.17E-05 0.2250 1.679E+14 
Co-6O 7.0849E-Q2 22,320.134 22,320.134 O.ooE+OO 1.58E+03 1.58E+03 0.3750 7.322E+13 
Cs-l34 3.0266E-D6 22,320.134 22,320.134 O.ooE+OO 6.76E-02 6.76E-Q2 0.5750 1.206E+15 
Cs-l35 3.0316E-OS 22,320.134 22,320.134 O.ooE+OO 6.nE-01 6.nE-Ol 0.8500 1.221E+13 
Cs-137 1.4511E+OO 22,320.134 22,320.134 O.ooE+OO 3.24E+04 3.24E+04 1.2500 1.213E+14 
Eu-l54 6.6955E-04 22,320.134 22,320.134 O.ooE+OO 1.49E+Ol 1.49E+Ol 1.7500 3.150E+11 
Eu-155 6.9850E-04 22,320.134 22,320.134 O.ooE+OO 1.56E+Ol l.56E+Ol 2.2500 6.538E+08 
Fe-55 1.2318E-Q3 22,320.134 22,320.134 O.ooE+OO 2.75E+Ol 2.75E+Ol 2.7500 1.890E+07 
H-3 2.5141E-D3 22,320.134 22,320.134 O.ooE+OO 5.61E+Ol 5.61E+Ol 3.5000 1.333E+03 
1-129 7.3195E-07 22,320.134 22,320.134 O.ooE+OO 1.63E-Q2 1.63E-02 5.0000 5.480E+02 
Kr-85 4.1281E-Q2 22,320.134 22,320.134 O.ooE+OO 9.21E+02 9.21E+02 7.0000 6.051E+Ol 
Np-237 1.1489E-D6 22,320.134 22,320.134 O.ooE+OO 2.56E-02 2.56E-02 11.0000 6.791E+OO 
Pa-231 4.5241E-OB 22,320.134 22,320.134 O.ooE+OO 1.01 E-Q3 1.01E-03 
Pb-21 0 6.4476E-13 22,320.134 22,320.134 O.ooE+OO 1.44E-D6 1.44E-OB 
Pm-147 1.1651E-Q3 22,320.134 22,320.134 O.ooE+OO 2.60E+Ol 2.60E+Ol 
Pu-238 2.9517E-04 22,320.134 22,320.134 O.ooE+OO 6.59E+OO 6.59E+OO 
Pu-239 6.6n2E-04 22,320.134 22,320.134 O.ooE+OO 1.49E+Ol 1.49E+Ol 
Pu-240 B.6639E-Q5 22,320.134 22,320.134 O.ooE+OO 1.94E+OO l.94E+OO 
Pu-241 7.1514E-04 22,320.134 22,320.134 O.ooE+OO 1.60E+Ol l.60E+Ol 
Pu-242 1.9717E-D9 22,320.134 22,320.134 O.ooE+OO 4.40E-OS 4.40E-05 
Ra-226 1.7654E-12 22,320.134 22,320.134 O.ooE+OO 3.94E-OB 3.94E-D6 
Ra-228 8.2928E-12 22,320.134 22,320.134 O.ooE+OO 1.85E-07 1.85E-Q7 
Ru-1OG 1.8419E-10 22,320.134 22,320.134 O.ooE+OO 4.11E-OG 4.11E-D6 
8e-79 1.3223E-DS 22,320.134 22,320.134 O.ooE+OO 2.95E-Ol 2.95E-Ql 
8n-126 1.1493E-OS 22,320.134 22,320.134 O.ooE+OO 2.57E-Ql 2.57E-Ql 
8r-90 1.3649E+OO 22,320,134 22,320.134 O.ooE+OO 3.05E+04 3.OSE+04 
Tc-99 4.6656E-04 22,320.134 22,320.134 O.OOE+OO 1.04E+01 1.04E+01 
Th-229 1.4547E-11 22,320.134 22,320.134 O.ooE+OO 3.25E-07 3.25E-Q7 
Th-230 1.6617E-10 22,320.134 22,320.134 O.ooE+OO 3.71E-OG 3.71E-D6 
Th-232 B.3361E-12 22,320.134 22,320.134 O.ooE+OO 1.B6E-07 1.B6E-07 
TI-2OB 2.1684E-OB 22,320.134 22,320.134 O.ooE+OO 4.84E-04 4.84E-04 
U-232 5.B669E-OB 22,320.134 22,320.134 O.ooE+OO 1.31E-03 1.31E-03 Thermal Power 
U-233 3.1847E-09 22,320.134 22,320.134 O.ooE+OO 7.11E-Q5 7.11E-OS Nominal Heat Bounding 
U-234 3.8769E-Q7 22,320.134 22,320.134 O.ooE+OO 8.65E-D3 8.65E-D3 Output Heat Output 
U-235 -2.n61E-D6 22,320.134 0.000 9.54E-02 3.35E-Q2 9.54E-02 /Watts' /Wattsl 
U-236 1.6190E-DS 22,320.134 22,320.134 O.ooE+OO 3.61E-Ql 3.61E-Q1 3.90E+02 3.90E+02 
U-238 -2.B547E-Q9 22,320.134 0.000 1.03E-Q3 9.68E-04 l.03E-03 Total Total 
V-90 1.3652E+OO 22,320.134 22,320.134 O.ooE+OO 3.OSE+04 3_OSE+04 
Other Radionuclides 3.68E+04 3.68E+04 
U1Tll1llUlate~~l'Y,...~ 'nIIC~ 
Template Selection Summary 

From SFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding, NONE SST This fuel matches on all par.lITI9lers except cladding (SST is conservative) end enridunonl (unknown). 
BOl HM Constituents, U02 U 

BOL Enrichment ".: 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 22,320.134 Nominal bumup set equal to bounding bumup. 
Boundlng:1 22.320.134 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 10.12 I 1.021 
Bounding: 10.12 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and T~ Inf_tiou Estimated 

Fuel Nama: PNL MIXED MATERIAL EXP.DCC-2 'Fuel decay start date: 1984 Canister usage: 
SNF 10 II: 431 Estimates as of: 2030 18"x15' 

Fuel Units & Desc:;: 1 . EXPERIMENT CAPSULE Template: Pathfincler (Ught Water, SST, 60 to 100%, U) 0.07 
Heavy Metal Ma",,: 801.= ; E01.=20.63kg "Template Bumup(MWd): 6.01 
ROD Storaga SIto: INEEL Template BOl Heavy Metal Mass (MT): 0.00012882 

Template Decay Time' 35 years 
n.~tes m x" Xb b Y" Yb Gamma Sources

Photon TOlal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3344E-Q8 19.489.025 19.489.025 O.OOE+OO 4.55E-04 4.55E-04 Avg. MeV 
Am-241 1.1135E-04 19.489.025 19.489.025 O.OOE+OO 2.1'7E+OO 2.17E+OO 0.0150 1.455E+15 
Am-242m 8.5075E-09 19.489.025 19.489.025---O:00E+OO 1.66E-04 1.66E-04 0.0250 3.023E+14 
Am-243 9.8519E-l0 19.489.025 19.489.025 O.OOE+OO 1.92E.{)5 1.92E-05 0.0375 2.615E+14 
C-14 2.3012E-04 19.489.025 19.489.025 O.OOE+OO 4.48E+OO 4.48E+OO 0.0575 2.818E+14 
CI-36 1.2261E-OO 19,489.025 19.489.025 O.OOE+OO 2.39E-02 2.39E-02 0.0850 1.703E+14 
Cm-243 2.4875E-l0 19.489.025 19.489.025 O.OOE+OO 4.85E-OO 4.85E-OO 0.1250 1.106E+14 
Cm-244 2.3178E-Q9 19.489.025 19.489.025---0.....60E+oo 4.52E-05 4.52E.{)5 0.2250 1.466E+14 
Co-6O 7.0849E-Q2 19.489.025 19.489.025 O.OOE+OO 1.38E+03 1.38E+03 0.3750 G.393E+13 
Cs-l34 3.0266E-OO 19.489.025 19.489.025 O.OOE+OO 5.90E-Q2 5.90E-02 0.5750 I.OS3E+15 
Cs-l35 3.0316E.{)5 19.489.025 19.489.025 O.OOE+OO 5.91E-Ol 5.91E-Ol 0.8500 1.066E+13 
Cs-137 1.4511E+OO 19.489.025 19.489.025 O.OOE+OO 2.83E+04 2.83E+04 1.2500 1.060E+14 
Eu-l54 6.6955E-04 19.489.025 19.489.025 O.OOE+OO l.30E+Ol l.30E+Ol 1.7500 2.750E+11 
Eu-155 6.9850E-04 19.489.025 19.489.025 O.OOE+OO l.36E+Ol 1.36E+Ol 2.2500 5.709E+08 
Fe-55 1.2318E-Q3 19.489.025 19.489.025 O.OOE+OO 2.40E+Ol 2.40E+Ol 2.7500 1.650E+07 
H-3 2.5141E-Q3 19.489.025 19.489.025 O.OOE+OO 4.90E+Ol 4.90E+Ol 3.5000 1.164E+03 
1-129 7.3195E-Q7 19.489.025 19.489.025 O.OOE+OO 1.43E-02 1.43E-02 5.0000 4.785E+02 
Kr-85 4.1281E-Q2 19,489.025 19.489.025 O.OOE+OO 8.05E+02 8.05E+02 7.ססOO 5.284E+01 
Np-237 1.1489E-Q6 19,489.025 19,489.025 O.OOE+OO 2.24E-02 2.24E-Q2 11.ססOO 5.929E+OO 
Pa-231 4.5241E-Q8 19.489.025 19,489.025 O.OOE+OO 8.82E-04 8.82E-04 
Pb-21 0 6.4476E-13 19.489.025 19.489.025 O.OOE+OO 1.26E-08 1.26E-08 
Pm-147 1.1651E-Q3 19.489.025 19.489.025 O.OOE+OO 2.27E+Ol 2.27E+Ol 
Pu-238 2.9517E-04 19.489.025 19.489.025 O.OOE+OO 5.75E+OO 5.75E+OO 
Pu-239 6.6772E-04 19,489.025 19.489.025 O.OOE+OO 1.30E+Ol 1.30E+Ol 
Pu-240 8.6839E-Q5 19.489.025 19.489.025 O.OOE+OO 1.69E+OO 1.69E+OO 
Pu-241 7.1514E-04 19.489.025 19,489.025 O.OOE+OO 1.39E+Ol 1.39E+Ol 
Pu-242 1.9717E-Q9 19,489.025 19.489.025 O.OOE+OO 3.84E.{)5 3.84E.{)5 
Ra-226 1.7854E-12 19.489.025 19.489.025 O.OOE+OO 3.44E-Q8 3.44E-Q8 
Ra-228 8.2928E-12 19,489.025 19.489.025 O.OOE+OO 1.62E-Q7 1.62E-Q7 
Ru-lOO 1.8419E-l0 19.489.025 19.489.025 O.OOE+OO 3.59E-OO 3.59E-Q6 
80-79 1.3223E-OS 19.489.025 19,489.025 O.OOE+OO 2.58E-Ol 2.58E-Ol 
8n-126 1.1493E.{)5 19,489.025 19.489.025 O.OOE+OO 2.24E-Ql 2.24E-Ql 
8r-90 1.3649E+OO 19.489.025 19,489.025 O.OOE+OO 2.66E+04 2.66E+04 
Tc-99 4.6656E-04 19,489.025 19,489.025 O.OOE+OO 9.09E+OO 9.09E+OO 
Th-229 1.4547E-ll 19.489.025 19.489.025 O.OOE+OO 2.84E-Q7 2.84E-07 
Th-230 1.6617E-l0 19,489.025 19.489.025 O.OOE+OO 3.24E-OO 324E-OO 
Th-232 8.3361E-12 19,489.025 19,489.025 O.OOE+OO 1.62E-Q7 1.62E-Q7 
TI-208 2.1684E-Q8 19.489.025 19,489.025 O.OOE+OO 4.22E-04 4.22E-04 
U-232 5.8669E-Q8 19,489.025 19,489.025 O.OOE+OO 1.14E-Q3 1.14E-Q3 Thenmal Power 
U-233 3.1847E-Q9 19.489.025 19.489.025 O.OOE+OO 6.21E-05 6.21E-Q5 Nominal Heat Bounding 
U-234 3.8769E-Q7 19,489.025 19,489.025 O.OOE+OO 7.56E-Q3 7.56E-Q3 OutPut HeaIOutpul 
U-235 -2.7761E-Q6 19,489.025 0.000 8.33E-02 2.92E-Q2 8.33E-Q2 (Walts) (Watts) 
U-236 1.6190E-05 19.489.025 19,489.025 O.oOE+OO 3.16E-Ql 3.16E-Ql 3.4OE+02 3.40E+02 
U-238 -2.8547E-Q9 19,489.025 0.000 9.01E-04 8.45E-04 9.01E-04 Total Total 
Y-90 1.3852E+OO 19,489.025 19.489.025 O.OOE+OO 2.66E+04 2.66E+04 
Other Radionuelides 322E+04 322E+04 
m. Temp/areSeJeetioit Summary, Ikn'JIII andCltecb 
Template Selection 8ummary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following 1'9aSOnS: 

Fuel CIaddlng: NONE SST This fuel matches on all parameters except cladding (SST is conservative) and enrichment (unknown). 
BOl HM Constituents: U02 U 

BOL Enrichment 0/0: 60'0100 

Bumup8umma~(MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 19,489.025 Nominal bumup set eq~a1lo bocnding bumup. 
Boundlng:1 I 19,489.025 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 
Estimated Bumupl 

BumuD Multiotler Given BumUD Estimated EOl HMlGlven EOl HM 
Nominal: 10.12 I 1.021 

Bounding:/ 10.12 
1Reaetor shutdown, core removal. storage, shlppmg or other date confmmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdIMT).
 


 



Fuel Radionuclide Inventory Worksheet 
I. Fuelaml Template lllfonnatloo Estimaled 

Fuel Name: PNl MIXED MATERIAL EXP.DCC·3 lFuei decay start date: 1985 Canister usage: 
SNFID#: 432 Estimates as 01: 2030 18"x15' 

F.... Units & Oeser: 1· FUEL MELTED IN EXP Template: Pathfinder (Ught Water, SST, 60 to 100%, U) 0.07 
_vy Metal Mass: BOl.= ; EOl.=20.36k9 "Template Bumup(MWd): 6.01 
ROD Storage Site: INEEl Template BOl _vy Metal Maas (MT): 0.00012882 

Template Decay Time" 35 years 
ll. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 2.3344E·08 19,237.748 19,237.748 O.OOE+OO 4.49E·04 4.49E-04 Avg. MeV 
Am-241 1.1135E-04 19,237.748 19,237.748 O.OOE+OO 2.14E+OO 2.14E+OO 0.0150 1.436E+15 
Am-242m 8.5075E-09 19,237.748 19,237.748 O.OOE+OO l.64E-04 1.64E-04 0.0250 2.984E+14 
Am-243 9.SS19E-l0 19,237.748 19,237.748 O.OOE+OO 1.90E-Q5 1.90E-05 0.0375 2.581E+14 
C-14 2.3012E-04 19,237.748 19,237.748 O.OOE+OO 4.43E+OO 4.43E+OO 0.0575 2.782E+14 
CI-36 1.2261E-06 19,237.748 19,237.748 O.OOE+OO 2.36E-02 2.36E-02 0.0850 1.68tE+14 
Cm-243 2.4875E-l0 19,237.748 19,237.748 O.OOE+OO 4.79E-06 4.79E-Q6 0.1250 1.09tE+14 
Cm-244 2.3178E-09 19,237.748 19,237.748 O.OOE+OO 4.46E-05 4.46E-05 0.2250 1.447E+14 
Co-60 7.0649E-02 19,237.748 19,237.748 O.OOE+OO l.36E+03 1.36E+03 0.3750 6.310E+13 
Cs-l34 3.0266E-Q6 19,237.748 19,237.748 O.OOE+OO 5.82E-02 5.82E-02 0.5750 1.040E+15 
Cs-l35 3.0316E-05 19,237.748 19,237.748 O.OOE+OO 5.83E-Ol 5.83E-Ol 0.8500 1.052E+13 
Cs-137 1.4511E+OO 19,237.748 19,237.748 O.OOE+OO 2.79E+04 2.79E+04 1.2500 I.046E+14 
Eu-l54 6.6955E-04 19,237.748 19,237.748 O.OOE+OO 1.29E+01 1.29E+Ol 1.7500 2.715E+11 
EU-155 6.9850E-04 19,237.748 19,237.748 O.OOE+OO l.34E+Ol 1.34E+Ol 2.2500 5.635E+08 
Fe-55 1.2318E-03 19,237.748 19,237.748 O.OOE+OO 2.37E+Ol 2.37E+Ol 2.7500 1.629E+07 
H-3 2.5141E-03 19,237.748 19,237.748 O.OOE+OO 4.84E+Ol 4.84E+Ol 3.5000 1.149E+03 
1-129 7.3195E-07 19,237.748 19,237.748 O.OOE+OO 1.41E-02 1.41E-02 5.0000 4.723E+02 
Kr-SS 4.1281E-02 19,237.748 19,237.748 O.OOE+OO 7.94E+02 7.94E+02 7.0000 5.216E+Ol 
Np-237 1.1489E-06 19,237.748 19,237.748 O.OOE+OO 2.21E-02 2.21E-02 11.0000 5.853E+OO 
Pa-231 4.5241E-08 19,237.748 19,237.748 O.OOE+OO 8.70E-04 8.70E-04 
Pb-210 6.4476E-13 19,237.748 19,237.748 O.OOE+OO 1.24E-08 1.24E-08 
Pm-147 1.1651E-03 19,237.748 19,237.748 O.OOE+OO 2.24E+Ol 2.24E+Ol 
Pu-238 2.9517E-04 19,237.748 19,237.748 O.OOE+OO 5.68E+OO 5.68E+OO 
Pu-239 6.6772E-04 19,237.748 19,237.748 O.OOE+OO 1.28E+Ol 1.28E+Ol 
Pu-240 8.6839E-Q5 19,237.748 19,237.748 O.OOE+OO 1.67E+OO 1.67E+OO 
Pu-241 7.1514E-04 19,237.748 19,237.748 O.OOE+OO 1.38E+Ol l.38E+Ol 
Pu-242 1.9717E-09 19,237.748 19,237.748 O.OOE+OO 3.79E-Q5 3.79E-Q5 
Ra-226 1.7654E-12 19,237.748 19,237.748 O.OOE+OO 3.40E-Q8 3.40E-08 
Ra-228 8.2928E-12 19,237.748 19,237.748 O.OOE+OO 1.60E-07 1.60E-07 
Ru-l06 1.8419E-l0 19,237.748 19,237.748 O.OOE+OO 3.54E-06 3.54E-Q6 
Se-79 1.3223E-05 19,237.748 19,237.748 O.OOE+OO 2.54E-ol 2.54E-ol 
Sn-l26 1.1493E-05 19,237.748 19,237.748 O.OOE+OO 2.21E-Ol 2.21E-ol 
Sr-90 1.3649E+OO 19,237.748 19,237.748 O.OOE+OO 2.63E+04 2.63E+04 
Tc-99 4.6656E-04 19,237.748 19,237.748 O.OOE+OO 8.98E+OO 8.98E+OO 
Th-229 1.4547E-ll 19,237.748 19,237.748 O.OOE+OO 2.BOE-07 2.BOE-07 
Th-230 1.6617E-l0 19,237.748 19,237.748 O.OOE+OO 3.20E-Q6 3.20E-Q6 
Th-232 8.3361E-12 19,237.748 19,237.748 O.OOE+OO 1.60E-07 1.60E-07 
T~208 2.1664E-Q8 19,237.748 19,237.748 O.OOE+OO 4.17E-04 4.17E-04 
U-232 5.8689E-08 19,237.748 19,237.748 O.OOE+OO 1.13E-03 1.13E-Q3 Thermal Power 
U-233 3.1847E-09 19,237.748 19,237.748 O.OOE+OO 6.13E-05 6.13E-Q5 Nominal Heat Bounding 
U-234 3.8769E-07 19,237.748 19,237.748 O.OOE+OO 7.46E-Q3 7.46E-03 Output Heat Output 
U-235 -2.7761E-Q6 19,237.748 0.000 8.23E-02 2.89E-02 8.23E-02 /Wattsl /Wattsl 
U-236 1.6190E-05 19,237.748 19,237.748 O.OOE+OO 3.11E-Ol 3.11E-ol 3.36E+02 3.36E+02 
U-238 -2.8547E-Q9 19,237.748 0.000 8.89E-04 8.35E-04 8.89E-04 Total Tolal 
V-90 1.3652E+OO 19,237.748 19,237.748 O.OOE+OO 2.63E+04 2.63E+04 
Other RadiOnuclides 3.18E+04 3.18E+04 
m.Te-..o SeledlonSunilmrvillUJ1l .m1.~ 
Template selection SummarY 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator:
 UGHTWATER UGHTWATER This TelJ1)late was used for the foUowing reasons: 

Fuel Cladding:
 NONE
 SST This fuel matches on all parameters e,ClIpi dad<lng (SST is COIlSOlValive) and enrichmeol (unknown). 
BOl HM Constituents:
 U02
 U 

BOl Enrichment %:
 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomln..:1 I
 19,237.748 Nominal bumup set equal to bouncing bumup. 
Bounding: I
 19,237.748 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupt 
Bumuo MulUoIler Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 10.12 I 1.021 
Bounding: 10.12 ,

Reactor shutdown, core removal, storage, shipping or other date confinnlng that irradiation ceased for fuel.
 

~olal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel. and Template Info.mation Estimated 

Fuel Name: PNl MOX FUEL 'Fuet decay start date: 1988 Canister usage: 
SNFID#: 414 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 5 . SCRAP Template: (Worst Case) 0.36
 
_vy Metal Mass: BOl= : EOl=.23k9 'Temprate Bumup(MWd): 62.5
 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00186865
 

Template Decay Time' 35 years 
U. Estimates m x. b y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 218.581 218.581 O.OOE+OO 5.O4"'EC;-O4;,;,_-----,;5"'.O4~E'-'-04;,;,_-U--=-A'::V~9.':':Me::_=_V--.___===__;_;_ 
Am-241 8.4448E+OO 218.581 218.581 O.OOE+OO 1.85E+03 1.85E+03 0.0150 2.678E+14 
~A~mt-2~4~2~m:;:=========::::::=~1.~6848~~~E~-Q~2~=::::::::::::::~2f18~ .~58~lt::::::::::::::::~2t18~.5~8::1;--- 0.ooE+OO----3-.68:=;::Ec.:.+OO~---0:3.:O;68':E~+oo~;---1f--'0"'.0"'2:'C5O::------::5'-:.330~:';EO'+-::C13 
Am-243 1.6320E_Q2 218.581 218.581'---.;;0"'.00''''E+oo 3.5:c7.-;oEc.:.+OO~---3"":o;577E~+OO~;___1f---:o:c.03::c::75::_----=4,_:.6=56:;E=,+,:,::13 
C-14 1.2090E-01 218.581 218.581 O.OOE+OO 2.64E+01 2.64E+01 0.0575 7.326E+13 
~C""I_-=36=-------·-20:.':284~9-;OE--:-03CO----------'=2c.:.18==.'058:O:1;-----::2C:-18==.~581 O.OOE+OO 4.9.;:;9~E-_;;0c:_1----o4,;.9,;;9~E-_;;0c:_1-+-=0.-::0850=----:o2.=85,,9-;=E+...,1",3 
~C"m::.-_=2c:_43::__--- __-.:;:8",.66:::::-24::iE=_-Q4~_-----:2c:1-=8",.5-=8-:-1----_::2c:_18"":0;5,,81 O.ooE+OO 1.8:.9E=_--"0",1_--~l=c.8:.9,,E:c--,"01';---j/_-.:;:0',=1=25Oc=------,2=.2,,4:..:1=E+.:.1",3 
Cm-244 1.6848E-01 218.581 218.581 O.ooE+OO 3.68E+01 3.68E+01 0.2250 2.4nE+13 
";C"o-6O~;:::"-------2-=-."'808=6~E=-+O~1----";2"1-=8"'.58:::-:-1-----::2C:18==.:'C58"1 O.ooE+OO 6.1-C4E:=+O~3---'---'6'?-."'14~E=-+03""'--+--'0".3=75O""----=1.C::05:C9-=Ec.:.+-",-13 
~C",S:...-1",34o=- '03,=.4-:-148=E=_-Q4=c:--_--..;2"1-=8,,,.5-=8-:-1----_::2c:_18"'.=58,,1c--__...:0~.ooE+OO 7.48E-02 7.48E-02 0.5750 1.723E+14 
Cs-135 4.3976E-04 218.581 218.581 O.ooE+OO 9.6~lE:=_Q~2 '09~.6~lE:=--,;0;;;2_+_",O.~85OO=- ",6.-:c584:;::~E+:-:1:.:;2 
Cs-137 2.1049E+01 218.581 218.581 O.OOE+OO 4.60E+03 4.60E+03 1.2500 4.603E+14 
EU-l54 1.2500E+OO 218.581 218.581 O.ooE+OO 2.73E+02 2.73E+02 1.7500 2.036E+11 
Eu-155 6.8986E_Q2 218.581 218.581 O.ooE+OO 1.501E~+O:..;c:1----:1,,.5~1;;E=_+O-;;o-l--jI--_-o2'O.2:o;5OO=---_::,2.::4104:=Ee-+09 O::c: 
Fe-55 2.9308E-01 218.581 218.581 O.ooE+OO 6.41 E+01 6.41 E+01 2.7500 6.801E+08 
H-3 2.4311E-01 218.581 218.581 O.ooE+OO 5.31E+01 5.31E+01 3.5000 5.444E+05 
-;-1_'o-1"'29;c---------.:;:1.';;06~18;;;E=-_05~-----';2c;l:08."'58-;;-O-l-----;;2-O-18;;'.-:58-;;1;---·~0;;'.:::00"'E=-+OO~----;;2C;.3~=2,;:Ec';-O:03;----;;:2.-;;30:2~E_'-'-03;;;---il---: ==----.:;:2"'.3-::,2"E='_-;:;-5:c.0000
Kr-85 5.9882E_Q1 218.581 218.581 O.ooE+OO 1.31E+02 1.31E+02 7.0000 2.647E+04 
Np-237 1.5668E-04 218.581 218.581 O.ooE+OO 3.42E_Q2 3.42E_Q2 11.0000 3.029E+03 
Pa-231 2.8656E-06 218.581 218.581 O.OOE+OO 6.26E-04 6.26E-04 
~P;:b-..;2"'10~-------'2~.:::39"1~8:;E..;_OS"'---------'=2"'18'?-.58::::-:1'-------=2-c18==.58~1: O.ooE+OO 5.23~E"-06~----:5?2:c3~E"_os~---!1 
""P"'m:=-1;':4"-'7c----------'1"'.:::6900~-;OE-;_Q:=2-----;;2-c18;;-:.5~8'""lc-----;;2-c18;;-:.5~8~'lc~--O:<X)E+OO 3.69·~E+OO'-';;;c---,;3-;.6;;:;9i'E+oo'-';;;c--1I 

Pu-238 -8.6123E_Q1 218.581 0.000 5.91E+01 O.OOE+OO 5.91E+01 
~PC--U..;-2"'3':9--------""4.:o;8440=~Eo..:-Q:':2'------_::2c:_18'?_.58?C:1;_---___::'_0.000: 7. 15E+OO O.OOE+OO 7.15E+OO 
PU-240 -3.oo95E-01 218.581 0.600 9.13E+OO O.ooE+OO 9. 13E+OO 
Pu-241 -1.0411E+02 218.581 0.000 2.35E+03 O.OOE+OO 2.35E+03 
Pu-242 -1.1381E-Q4 218.581 0.000 3.85E_Q2 1.47E_Q2 3.85E-02 

""R;=a-;-22:==-6 ---,6"'.4400=:=;::E-OS~----_::2_c18;;_:.58~lc_---_;;2_c18;;_:.5~_;;81 O.ooE+OO 1.41~E-;-Q;';5---_o1-'-;.4~l-;oE-;-05;';--1I 
Ra-228 5.9952E_Q7 218.581 218.581 O.ooE+OO 1.3iE-04 1.31E-Q4
~R:"u-'-1:'::06=---------'8;;-:.=:55:':2:=6:;E-';_Q"'7-----=2718=.58::::-:1c-----=2718;;-:.5=:8~lc---""0.'='ooE+oo 1.87E-Q4 1.87E-Q4 

-;:S:=:e--:7_::9=----------lo:.:::91;;=8c:1-;oE-Q4~----_::2_c18;;_:.58~lc_---_;;2_c18;;_:.58~1--_ O.ooE+OO 4.19E_Q2 4.19E-02 
Sn-126 1.6671E-Q4 218.581 218.581 O.ooE+OO 3.64E_Q2 3.64E_Q2 
Sr·90 1.9799E+01 218.581 218.581 O.ooE+OO 4.33E+03 4.33E+03 
Tc-99 6.7678E-03 218.581 218.581 O.OOE+OO 1.48E+OO 1.48E+OO 
Th-229 l.7488E-06 218.581 218.581 O.ooE+OO 3.82E-Q4 3.82E-04 
-O;Th;,:--::2°;30;;-------...,5"'.8"'7;;04~E-;;-06,;;-------=2-c18".58~lc-----;;2-c18"'.58:="', O.ooE+OO 1.28E_Q3 1.28E_Q3 
Th-232 6.0208E_Q7 218.581 218.581 O.ooE+OO 1.32E-Q4 1.32E-Q4 
TI-208 8.7573E_05 218.581 218.581 O.ooE+OO 1.91E-02 1.91E_Q2 
U-232 2.3706E-Q4 218.581 218.581 O.OOE+OO 5.18E_Q2 5.18E·02 Thermal Power 
~U,O-;o233;;7---------';3';.6;:;1,,28"'E~-Q4~----_;2,,1C;;8"'.58~1----_;2;;'~8.~58~1,----O;;_.:;;()();;.E~+OO:.;;;;----;7~.90;~Ecc-o;;:2,,--__;;7~.90~E_;-Q;;;2;____IlNominal Bounding~ 
U-234 1.2788E-02 218.581 218.581 O.OOE+OO 2.80E+OO 2.80E+OO Output Heat OutPut 
U-235 5.7488E-Q4 218.581 218.581 1.98E-Q4 126E_Q1 126E_Q1 (Watts) (Watts) 
U-236 2.3485E-Q4 218.581 218.581 O.ooE+OO 5.13E_Q2 5.13E_Q2 2.15E+02 2.18E+02 
U-238 1.1581E-Q4 218.581 218.581 2.48E_05 2.53E_Q2 2.53E_Q2 Total Total 
V-90 1.9804E+01 218.581 218.581 O.ooE+OO 4.33E+03 4.33E+03 
Other Radlonuelides 1.35E+04 1.35E+04 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER Ct/Vorst Case) This Template was used for the following reasons: 
Fuel Claddlng:/------'=:'OSSc=T=::.....-t-----:SSO=Tn;cncone="-':-j-___IThis fuel didn, dosely match any existing templates. therefore the worst case template was used. 

BO~O~==~~/----=-P7'UO=2-:=U:=O:=2_-t-----'Uo;o=':r::-:'O·'01~;;;PuO-=------I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 218.581 Nominal bumup set equal to bouncfing bumup. 
Boundlng:1 I 218.581 Bounding bumup estimated by assuming BOl heavy metal mass was twice EOL. 

Checks 
Estimated Bumupl 

BumuD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 14.21
 I 591.641 

Bounding: 14.21 ,
Reactor shutdown, core removal, storage, shipping or other date confmmng that IrradiatIon ceased for fuel. 

2Total bumup for all fuel associated with this 'ltYOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel .JllITeul{IIllteInfonnation Estimated 

Fuel Name: PNl MOX FUEL (7010) 'Fuel decay start date: 1988 Canister usage: 
5NF 10 #: 415 Estimates as of: 2030 18"x15' 

Fuel Unl1s & Oeser: 7 - FUEL MELTED IN EXP Template: (Worst Case) 0.51 
_vy Me1aJ Ma••: BOL.: ; EOl=.Ol k9 'Template Bumup(MWd): 62.5 
ROD 510rage Site: INEEl Template BOl ~ Metal Ma.. (MT): 0.00186865 

Template Decay Time' 35 years 

D. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-OO 9.313 9.313 O.OOE+OO 2.15E-05 2.15E-05 Avg.MeV 
Am-241 8.4448E+OO 9.313 9.313 O.OOE+OO 7.87E+Ol 7.87E+Ol 0.0150 1.141E+13 
Am-242m 1.6848E-Q2 9.313 9.313 O.OOE+OO 1.57E-Ol 1.57E-Ol 0.0250 2.271E+12 
Am-243 1.6320E-Q2 9.313 9.313 O.OOE+OO 1.52E-Ol 1.52E-Ol 0.0375 1.984E+12 
C-14 1.2090E-Ql 9.313 9.313 O.OOE+OO 1.13E+OO 1.13E+OO 0.0575 3.121E+12 
CI-36 2.2849E-03 9.313 9.313 O.OOE+OO 2.13E-02 2.13E-02 0.0850 1.218E+12 
Cm-243 8.6624E-Q4 9.313 9.313 O.OOE+OO 8.07E-Q3 8.07E-03 0.1250 9.549E+11 
Cm-244 1.6848E-Ql 9.313 9.313 O.OOE+OO 1.57E+OO 1.57E+OO 0.2250 1.056E+12 
Co-60 2.8086E+Ol 9.313 9.313 O.OOE+OO 2.62E+02 2.62E+02 0.3750 4.514E+l1 
Cs-l34 3.4148E-Q4 9.313 9.313 O.OOE+OO 3.18E-03 3.18E-03 0.5750 7.341E+12 
Cs-135 4.3976E-Q4 9.313 9.313 O.OOE+OO 4.10E-Q3 4.10E-03 0.8500 2.805E+ll 
Cs-137 2.1049E+Ol 9.313 9.313 O.OOE+OO 1.96E+02 1.96E+02 1.2500 1.961E+13 
Eu-l54 1.2500E+OO 9.313 9.313 O.OOE+OO 1.16E+Ol 1.16E+Ol 1.7500 8.675E+09 
Eu-155 6.8986E-Q2 9.313 9.313 O.OOE+OO 6.42E-Ql 6.42E-Ol 2.2500 1.028E+08 
Fe-55 2.9308E-Ol 9.313 9.313 O.OOE+OO 2.73E+OO 2.73E+OO 2.7500 2.898E+07 
H-3 2.4311E-Ol 9.313 9.313 O.OOE+OO 2.26E+OO 2.26E+OO 3.5000 2.320E+04 
1-129 1.0018E-05 9.313 9.313 O.OOE+OO 9.89E-05 9.89E-05 5.0000 9.850E+03 
Kr-85 5.9662E-Ol 9.313 9.313 O.OOE+OO 5.58E+OO 5.58E+OO 7.0000 1.128E+03 
Np-237 1.5668E-Q4 9.313 9.313 O.OOE+OO 1.48E-03 l.48E-03 11.0000 1.291E+02 
Pa-231 2.8656E-OO 9.313 9.313 O.OOE+OO 2.67E-05 2.67E-05 
Pb-21 0 2.3918E-OS 9.313 9.313 O.OOE+OO 2.23E-07 2.23E-07 
Pm-147 1.6900E-Q2 9.313 9.313 O.OOE+OO 1.57E-Ol 1.57E-Ol 
Pu-236 -8.6123E-Ol 9.313 0.000 2.52E+OO O.OOE+OO 2.52E+OO 
Pu-239 -4.8440E-02 9.313 0.000 3.05E-Ol O.OOE+OO 3.05E-Ol 
Pu-240 -3.0095E-Ol 9.313 0.000 3.89E-Ol O.OOE+OO 3.89E-Ql 
Pu-241 -1.0411 E+02 9.313 0.000 1.00E+02 O.OOE+OO 1.00E+02 
Pu-242 -1.1381E-04 9.313 0.000 1.66E-03 6.25E-04 1.68E-Q3 
Ra-226 6.4400E-Q8 9.313 9.313 O.OOE+OO 6.00E-Q7 6.00E-Q7 
Ra-228 5.9952E-Q7 9.313 9.313 O.OOE+OO 5.58E-Q6 5.58E-Q6 
Ru-l00 8.5526E-Q7 9.313 9.313 O.OOE+OO 7.97E-Q6 7.97E-Q6 
5e-79 1.9181E-Q4 9.313 9.313 O.OOE+OO 1.79E-Q3 1.79E-03 
5n-126 1.6671E-Q4 9.313 9.313 O.OOE+OO 1.55E-<l3 1.55E-<l3 
5r-90 1.9799E+Ol 9.313 9.313 O.OOE+OO 1.84E+02 1.84E+02 
Tc-99 6.7678E-Q3 9.313 9.313 O.OOE+OO 6.30E-Q2 6.30E-02 
Th-229 1.7486E-Q6 9.313 9.313 O.OOE+OO 1.63E-Q5 1.63E-Q5 
Th-230 5.8704E-Q6 9.313 9.313 O.OOE+OO 5.47E-Q5 5.47E-Q5 
Th-232 6.02OSE-Q7 9.313 9.313 O.OOE+OO 5.61E-Q6 5.61E-OO 
TI-2OS 8.7573E-Q5 9.313 9.313 O.OOE+OO 8.16E-Q4 8.16E-Q4 
U-232 2.3700E-Q4 9.313 9.313 O.OOE+OO 2.21E-Q3 2.21E-Q3 Thermal Power 
U-233 3.6128E-Q4 9.313 9.313 O.OOE+OO 3.36E-Q3 3.36E-Q3 Nominal Heat Bounding 
U-234 1.2786E-02 9.313 9.313 O.OOE+OO 1.19E-Ql 1.19E-Ql Output Heal Output 
U-235 5.7486E-Q4 9.313 9.313 8.43E-Q6 5.36E-03 5.36E-03 /Wallsl /Wallsi 
U-236 2.3485E-04 9.313 9.313 O.OOE+OO 2.19E-03 2.19E-Q3 8.18E+OO 8.28E+OO 
U-238 1.1581E-Q4 9.313 9.313 1.05E-Q6 1.OSE-03 1.OSE-03 Total Total 
V-90 1.9804E+Ol 9.313 9.313 O.OOE+OO l.84E+02 1.84E+02 
Other Radionuclides 5.74E+02 5.74E+02 

m.Temnlllkl'~ SunlDulrv.·P ,1JllIc:::hed<s 
Template Selection Sumrnarv 

From5FD u_ Basis for Parameter Differences: -_: UGHTWATER (Worst Case) This Template was used for the following Al8S0ns: 

Fuel Cladding: SST SSTllnconel This fuel didn' closely match any existing templates, themfor& the worst case template was used. 
BOl HM Constituents: Pu02-U02 U. Th.&Pu 

BOl Enrichment cy.,; Oto 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
FromSFD Estimsled 

Nomlnal:1 I 9.313 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 9.313 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL.

Checks 

estimated Bumupl 
BumuD MultiDller Given Bumup E.timsled EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown. core removal, storage, shipping or other date confmyung that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mn. 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template blfonnation Estimated 

Fuel Nama: PNL MOX FUEL (7055) 1Fuel decay start date: 1988 Canister usage:
 
SNFID#: 416 Estimates as of: 2030 18"XI5'
 

Fuel Units & Oeser: 12 - SCRAP Template: (Worst Case) 0.88 
Heavy Metal Mas>: BOL: : EOl=.06k9 'Template Bumup(MWd): 62.5 
ROD Sto<age Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' 35 years 
n. Estimates m X o b Yo Yb Gamma Sources 

Pholon Total 
CIIMWd From Nominal BOUnding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
'-;A=-C--.::22;::;7C; ->2'''.3O~7;c.2E;o.-Q6_':::'.::----"""'54~.7'"'4O_::_---___::5~4"=.7~4O 0.00E.:.;+OO~--__7'.26E-04 1.26E-04 AV9. MeV 
Am-241 8.4448E+OO 54.740 54.740- -- iLoOE+OO 4.62E+02 4.62E+02 0.0150 6.708E+13 
Am-242m 1.6848E-02 54.740 54.740 O.ooE+OO 9.22E-Ol 9.22E-Ol 0.0250 1.335E+13 

""A,.m::;.-2""43= _"c::.63==2~OE=_-""0=-2----"""'54~.7'"'4O_::_---___::54~.7~4O O.OOE+OO 8.93E-Ol 8.93E-ol 0.0375 1.166E+13 
-;C::.--;;140; --;;IC;;.2:;;;0~90"'E~-_o;00;'----~547."'774O;;_---__c5,,4",.7",40;;: O.OOE+OO 6.62E+OO 6.62E+OO 0.0575 1.835E+13 
CI-36 2.2849E-03 54.740 54.740 O.ooE+OO 1.25E-Ol 1.25E-Ol 0.0850 7.161E+12 
Cm-243 8.6624E-04 54.740 54.740 O.ooE+OO 4.74E-02 4.74E-02 0.1250 5.613E+12 
~CC:m:c-~244O_:_------_;01.:;:6848~~E~-o~I----~547·"'74O_;;;_----"""'54~.7Oc4O;;: O.OoE+OO 9.22E+OO 9.22E+OO 0.2250 62..204653EE++1122 
-;:C,=o-6O~~ ..:;2;:,.8086~,"E~+O~' -;54~.7;:;4O;c- ---::547-';.74O O.ooE+OO 1.54E+03 I.54E+03 0.3750 
Cs-l34 3.4148E-04 54.740 54.740 0.00"E+OO.:-o;;=__---:I"'.8:c7,;E~-o=:2;;__-__;;'_.::.8:c7_;oEC;-0~2=__--U--'0"'.5o:7=5O::-__---'4:::.3,,':::5E='+C;1-=-3 
Cs-135 4.3976E-04 54.740 54.740 O.ooE+OO 2.41E-02 2.41E-02 0.8500 1.649E+12 
Cs-137 2.1049E+Ol 54.740 54.740 O.ooE+OO 1.15E+03 1.15E+03 1.2500 1.153E+14 
Eu-l54 1.25OOE+OO 54.740 54.740 O.ooE+OO 6.84E+Ol 6.84E+Ol 1.7500 5.099E+l0 
~E"'u·-cl'"'5"'5---------=6.'=8~986~E='-""02;C------=547.=74O-;;;------'5='4"'.7Oc4O'"' O.ooE+OO 3.78E+OO 3.78E+OO 2.2500 6.044E+08 
Fe-55 2.9308E-Ol 54.740 54.740 O.ooE+OO I.60E+Ol 1.60E+Ol 2.7500 1.703E+08 
H-3 2.4311E-ol 54.740 54.740 O.ooE+OO I.33E+Ol I.33E+Ol 3.5000 1.363E+05 
1-129 1.0618E-05 54.740 54.740 O.ooE+OO 5.81E-04 5.81E-04 5.0000 5.789E+04 
Kr-85 5.9882E-Ol 54.740 54.740 O.ooE+OO 3.28E+Ol 3.28E+Ol 7.0000 6.63OE+03 
Np-237 1.5668E-04 54.740 54.740 O.ooE+OO 8.58E-03 8.58E-03 11.0000 7.586E+02 
Pa-231 2.8856E_Q6 54.740 54.740 O.ooE+OO 1.57E-04 1.57E-04 
Pb-210 2.3918E-08 54.740 54.740 O.ooE+OO 1.31E_Q6 1.31E-08 
Pm·147 1.69OOE-02 54.740 54.740 O.ooE+OO 9.25E-ol 9.25E-Ol 
Pu-238 -8.6123E-ol 54.740 0.000 1.48E+Ol O.OOE+OO I.48E+Ol 
Pu-239 -4.844OE-02 54.740 0.000 1.79E+OO O.OOE+OO 1.79E+OO 
Pu-24O -3.oo95E-ol 54.740 0.000 2.29E+OO O.ooE+OO 2.29E+OO 
Pu-241 -1.0411E+02 54.740 0.000 5.89E+02 O.ooE+OO 5.89E+02 
Pu-242 -1.1381E-04 54.740 0.000 9.90E-03 3.67E-03 9.90E-03 
-;Ri:aC;-22~6------._6:".",4400~",EC;-08~-_--=,54;,.70;-4O;-;;-----54~.70;-4O: O.ooE+OO 3.53E_Q6 3.53E-06 
Ra-228 5.9952E-07 54.740 54.740 O.ooE+OO 3.28E-05 3.28E-05 
Ru-l06 8.5526E-07 54.740 54.740 O.ooE+OO 4.68E-05 4.68E-05 
5e-79 1.9181E-04 54.740 54.740 O.ooE+OO I.05E-02 I.05E-02 
5n-l26 1.6671E-04 54.740 54.740 O.ooE+OO 9.13E-03 9.13E-03 
5r-90 1.9799E+Ol 54.740 54.740 O.ooE+OO 1.08E+03 I.08E+03 
Tc-99 6.7678E-03 54.740 54.740 O.ooE+OO 3.70E-Ol 3.70E-ol 
Th-229 1.7488E_Q6 54.740 54.740 O.ooE+OO 9.57E-05 9.57E-05 
Th-23O 5.8704E-06 54.740 54.740 O.ooE+OO 3.21E-04 3.21E-04 
Th-232 6.0208E-07 54.740 54.740 O.ooE+OO 3.30E-05 3.3OE-05 
TI-208 8.7573E-05 54.740 54.740 O.ooE+OO 4.79E-03 4.79E-03 
U-232 2.3706E-04 54.740 54.740 O.ooE+OO 1.3OE-02 1.3OE-02 Thermal Power 

.::U;--2~33;;:;- ..c;-3:;;.6~'2~8",E~-04~---_--;;547',::;740~_----;54;,;::.7:,c4O~ HeatO~.;;()()~E~+oo~:---__""",:=;.98"",Ec;-022=___--:,;,:;;.98~E-;-<l2~----jJNomlnal Bounding
U-234 1.2788E-02 54.740 54.740 O.ooE+OO 7.00E-ol 7.ooE-ol Output Heal Output 
U-235 5.7488E-04 54.740 54.740 4.96E-05 3.15E-02 3.15E-02 /Wattsl /Waltel 
U-236 2.3485E-04 54.740 54.740 O.ooE+OO 1.29E-02 129E-02 5.39E+01 5.46E+01 
U-238 1.1581E-04 54.740 54.740 6.17E-06 6.35E-03 6.35E-03 Total Total 
V-90 1.9604E+Ol 54.740 54.740 O.ooE+OO 1.00E+03 1.00E+03 
Other Radionuclides 3.38E+03 3.38E+03 
m. Template SeIedlon Summary. ~ ,alldCbeeb 
Template selection SummarY 

From SFD Used Basis lor Parameter Differences: 
Reactor Moderator: UGHT WATER (Worst Case) This Template was used for the following reasons: 

Fuel Claddlng:f----'=.:.;SS~T='-'---+---:ss~Tc:n:.:ncon=.":I---1This fuel didn't dosely match any existing templates, therefore the worst case template was used. 

BO;O~=:=~~f----,PuO-="2--,UO=2~_+---U,,,~;;:ThO:to"'1&"'OO""Pu,,----/ 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated

Nominal:1 54.740 Nominal bumup sot equal to bounding bumup.
Boundjng:lf----------+------;54~.740 Bounding bumup estimated by assuming BOl hea'-Y meta} mass was twice EOL. 

Checks 
Estimated Bumupl

Bumup Multiplier Given SumuD Estimated EOL HM/Glven EOL HM 
Nomlnal:1 14.21 I 591.641 

Bounding: 14.21 ,
Reactor shutdown, core removal, storage, stUpping or other date conflnnlng that IrradiaUon ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel .."" TeQ1Pllltl! W.........tlon Estimated 

Fuel Name: PNL MOX FUEL (7057) 1Fuel decay start date: 1988 Canister usage: 
SNFID#: 417 Estimates as of: 2030 18"x15' 

Fuel Unlls & Oeser: 4 - SCRAP Template: (Worst Case) 0.29 
Heavy Me1a1 Mass: BOL" ; EOL,,2.44k9 'Template Bumup(MWd): 62.5 
ROD Slorage SIte: INEEL Template BOl Heavy Me1a1 Ma•• (MT): 0.00186865
 

Templ.te Dscay Tlme- 35 years
 

D. Estimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 2,318.860 2,318.860 O.OOE+OO 5.35E-03 5.35E-03 Avg.MeV 
Am-241 8.4448E+OO 2,318.860 2,318.860 O.OOE+OO 1.96E+04 I.96E+04 0.0150 2.842E+15 
Am-242m 1.6848E-02 2,318.860 2,318.860 O.OOE+OO 3.91E+Ol 3.91E+Ol 0.0250 5.655E+14 
Am-243 1.6320E-Q2 2,318.860 2,318.860 O.OOE+OO 3.78E+01 3.78E+01 0.0375 4.939E+14 
C-14 1.2090E-Q1 2,318.860 2,318.860 O.OOE+OO 2.80E+02 2.80E+02 0.0575 7.n2E+14 
CI-36 2.2849E-03 2,318.860 2,318.860 O.OOE+OO 5.30E+OO 5.30E+OO 0.0850 3.034E+14 
Cm-243 8.6624E-Q4 2,318.860 2,318.860 O.OOE+OO 2.01E+OO 2.01E+OO 0.1250 2.378E+14 
Cm-244 I.6848E-01 2,318.860 2,318.860 O.OOE+OO 3.91E+02 3.91E+02 0.2250 2.628E+14 
Co-50 2.8086E+01 2,318.860 2,318.860 O.OOE+OO 6.51E+04 6.51E+04 0.3750 1.124E+14 
Cs-134 3.4148E-Q4 2,318.860 2,318.860 O.OOE+OO 7.92E-01 7.92E-Ol 0.5750 1.828E+15 
Cs-l35 4.3976E-04 2,318.860 2,318.860 O.OOE+OO 1.02E+OO 1.02E+OO 0.8500 6.98SE+13 
Cs-137 2.1049E+01 2,318.860 2,318.860 O.OOE+OO 4.88E+04 4.88E+04 1.2500 4.883E+15 
Eu-154 1.2500E+OO 2,318.860 2,318.860 O.OOE+OO 2.90E+03 2.90E+03 1.7500 2.160E+12 
Eu-155 6.8986E-02 2,318.860 2,318.860 O.OOE+OO 1.60E+02 1.60E+02 2.2500 2.561E+l0 
Fe-55 2.9308E-01 2,318.860 2,318.860 O.OOE+OO 6.80E+02 6.80E+02 2.7500 7.215E+09 
H-3 2.4311E-Q1 2,318.860 2,318.860 O.OOE+OO 5.64E+02 5.64E+02 3.5000 5.n6E+06 
1-129 1.0618E-Q5 2,318.860 2,318.860 O.OOE+OO 2.48E-Q2 2.48E-02 5.0000 2.452E+06 
Kr-SS 5.9862E-Q1 2,318.860 2,318.860 O.OOE+OO 1.39E+03 1.39E+03 7.0000 2.808E+05 
Np-237 1.5668E-Q4 2,318.860 2,318.860 O.OOE+OO 3.63E-Q1 3.63E-01 11.0000 3.214E+04 
Pa-231 2.8656E-Q6 2,318.860 2,318.860 O.OOE+OO 6.64E-03 6.64E-03 
Pb-21 0 2.3918E-oB 2,318.860 2,318.860 O.OOE+OO 5.55E-05 5.55E-05 
Pm-147 1.6900E-02 2,318.860 2,318.860 O.OOE+OO 3.92E+01 3.92E+01 
Pu-238 -8.6123E-01 2,318.860 0.000 6.27E+02 O.OOE+OO 6.27E+02 
Pu-239 -4.8440E-02 2,318.860 0.000 7.59E+01 O.OOE+OO 7.59E+01 
Pu-240 -3.0095E-01 2,318.860 0.000 9.69E+01 O.OOE+OO 9.69E+Ol 
Pu-241 -1.0411 E+02 2,318.860 0.000 2.49E+04 O.OOE+OO 2.49E+04 
Pu-242 -1.1381E-04 2,318.860 0.000 4.19E-Q1 I.56E-Ql 4.19E-Q1 
Ra-226 6.4400E-06 2,318.860 2,318.860 O.OOE+OO 1.49E-Q4 1.49E-Q4 
Ra-228 5.9952E-Q7 2,318.860 2,318.860 O.OOE+OO 1.39E-Q3 1.39E-Q3 
RU-106 8.5526E-Q7 2,318.860 2,318.860 O.OOE+OO 1.98E-Q3 1.98E-03 
Se-79 1.9181E-Q4 2,318.860 2,318.860 O.OOE+OO 4.45E-Q1 4.45E-01 
Sn-126 1.6671E-Q4 2,318.860 2,318.860 O.OOE+OO 3.87E-Q1 3.87E-01 
Sr-90 1.9799E+01 2,318.860 2,318.860 O.OOE+OO 4.59E+04 4.59E+04 
Tc-99 6.7678E-Q3 2,318.860 2,318.860 O.OOE+OO 1.57E+Ol 1.57E+Ol 
Th-229 1.7488E-Q6 2,318.860 2,318.860 O.OOE+OO 4.06E-03 4.06E-Q3 
Th-230 5.8704E-Q6 2,318.860 2,318.860 O.OOE+OO 1.36E-Q2 1.36E-02 
Th-232 6.0206E-Q7 2,318.860 2,318.860 O.OOE+OO 1.40E-03 1.40E-03 
11-206 8.7573E-Q5 2,318.860 2,318.860 O.OOE+OO 2.03E-Ol 2.03E-Ol 
U-232 2.3706E-Q4 2,318.860 2,318.860 O.OOE+OO 5.50E-Ql 5.50E-Ql Thermal Power 
U-233 3.6128E-04 2,318.860 2,318.860 O.OOE+OO 8.38E-Ql 8.38E-Ql Nominal Heat Bounding 
U-234 1.2788E-Q2 2,318.860 2,318.860 O.OOE+OO 2.97E+01 2.97E+Ol Output Heat Output 
U-235 5.7488E-04 2,318.860 2,318.860 2.10E-Q3 1.34E+OO I.34E+OO /Watts\ /Watts\ 
U-236 2.3485E-04 2,318.860 2,318.860 O.OOE+OO 5.45E-Q1 5.45E-Ql 2.29E+03 2.31E.03 
U-238 1.1581E-Q4 2,318.860 2,318.860 2.61E-Q4 2.69E-Ql 2.69E-Ql Total Total 
Y-90 1.9804E+Ol 2,318.860 2,318.860 O.OOE+OO 4.59E+04 4.59E+04 
Other Radionuclides 1.43E+05 1.43E+05 
:m.TemDlatese~~lY.lJ_ lUIdCbecks 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Template was used for the follOWIng reasons: 

FuoJ Cladding: UNKNOWN SST/lnconoJ This fuel didn' dose~ match any existing lemplales, therefore the WOISt case te"l'la!e was used. 
BOL HM Constltuenls: PU02-U02 U, Th, & Pu 

BOl Enrichment %: 010100 

Bumup Summary (MWd) Basis for bumUD used in estimate: 
FromSFD Estimated 

Nominal: 2,318.860 NomInal bumup set equal to bounding bumup.
Bounding:1 I 2.318.860 Bounding oomup estimated by assuming BOl heavy metal mass was twice EOL. 

Checks 

EstImated Bumupf 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal, storage, shlp~ng or other date confnmlnQ that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Tedlp!llll! Int_tion Estimated 

Fuel Name: PNl MOX PEllETS (7057) 1Fuel decay start date: 1988 Canister usage: 
SNF ID#: 418 Estimates as 01: 2030 18"x15' 

Fuel Units & Oeser: 1 4 SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mass: 80l= ; EOl=.65kg "Template Bumup(MWd): 62.5 
ROD Stor_ Sib: INEEl Template BOl Heavy Metal Mass (MT): 0.00186865 

Template Decay Time" 35 years 
n. Estimates m x" Xb b Y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 614.878 614.878 O.OOE+OO 1.42E-03 1.42E-Q3 Avg. MeV 
Am-241 8.4448E+OO 614.878 614.878 O.OOE+OO 5.19E+03 5.19E+03 0.0150 7.S35E+14 
Am-242m 1.6848E-02 614.878 614.878 O.OOE+OO 1.04E+Ol 1.04E+Ol 0.0250 1.499E+14 
Am-243 1.6320E-02 614.878 614.878 O.OOE+OO 1.00E+Ol 1.00E+Ol 0.0375 1.310E+14 
C-14 1.2090E-Ql 614.878 614.878 O.OOE+OO 7.43E+Ol 7.43E+Ol 0.0575 2.061E+14 
CI-36 2.2849E-Q3 614.878 614.878 O.OOE+OO 1.40E+OO 1.40E+OO 0.0850 8.044E+13 
Cm-243 8.6624E-04 614.878 614.878 O.OOE+OO 5.33E-Ol 5.33E-Ql 0.1250 6.304E+13 
Cm-244 1.6848E-Ol 614.878 614.878 O.OOE+OO 1.04E+02 1.04E+02 0.2250 6.969E+13 
Co-6O 2.8086E+Ol 614.878 614.878 O.OOE+OO 1.73E+04 1.73E+04 0.3750 2.980E+13 
Cs-l34 3.4148E-Q4 614.878 614.878 O.OOE+OO 2.10E-Ol 2.10E-Ol 0.5750 4.847E+14 
Cs-l35 4.3976E-04 614.878 614.878 O.OOE+OO 2.70E-Ol 2.70E-Ql 0.8500 1.852E+13 
Cs-137 2.1049E+Ol 614.878 614.878 O.OOE+OO 129E+04 129E+04 1.2500 1.295E+15 
Eu-l54 1.2500E+OO 614.878 614.878 O.OOE+OO 7.69E+02 7.69E+02 1.7500 S.728E+11 
Eu-155 6.8986E-Q2 614.878 614.878 O.OOE+OO 4.24E+Ol 4.24E+Ol 2.2500 6.790E+09 
Fe-55 2.9308E-Ql 614.878 614.878 O.OOE+OO 1.80E+02 1.80E+02 2.7500 1.913E+09 
H-3 2.4311 E-Ol 614.878 614.878 O.OOE+OO 1.49"E+02 1.49E+02 3.5000 1.532E+06 
1-129 1.0618E-Q5 614.878 614.878 O.OOE+OO 6.53E-Q3 6.53E-Q3 5.0000 6.503E+05 
Kr-SS 5.9862E-Ol 614.878 614.878 O.OOE+OO 3.68E+02 3.68E+02 7.0000 7.447E+04 
Np-237 1.5668E-Q4 614.878 614.878 O.OOE+OO 9.63E-Q2 9.63E-Q2 11.0000 8.521E+03 
Pa-231 2.8656E-Q6 614.878 614.878 O.OOE+OO 1.76E-Q3 1.76E-Q3 
Pb-210 2.3918E-Q8 614.878 614.878 O.OOE+OO 1.47E-Q5 1.47E-Q5 
Pm-147 1.6900E-02 614.878 614.878 O.OOE+OO 1.04E+Ol 1.04E+Ol 
Pu-238 -8.6123E-Ql 614.878 0.000 1.66E+02 O.OOE+OO 1.66E+02 
Pu-239 -4.8440E-Q2 614.878 0.000 2.01E+Ol O.OOE+OO 2.01E+Ol 
Pu-240 -3.0095E-Ql 614.878 0.000 2.57E+Ol O.OOE+OO 2.57E+Ol 
Pu-241 -1.0411E+02 614.878 0.000 6.61E+03 O.OOE+OO 6.61E+03 
Pu-242 -1.1381E-Q4 614.878 0.000 1.11E-Ql 4.12E-Q2 1.11E-Ql 
Ra-226 6.4400E-Q8 614.878 614.878 O.OOE+OO 3.96E-Q5 3.96E-Q5 
Ra-228 5.9952E-Q7 614.878 614.878 O.OOE+OO 3.69E-04 3.69E-Q4 
Ru-l06 8.5526E-Q7 614.878 614.878 O.OOE+OO 5.26E-Q4 5.26E-Q4 
Se-79 1.9181E-Q4 614.878 614.878 O.OOE+OO 1.18E-Ql 1.18E-Ol 
Sn-126 1.6671E-Q4 614.878 614.878 O.OOE+OO 1.03E-Ol 1.03E-Ql 
5r-90 1.9799E+Ol 614.878 614.878 O.OOE+OO 1.22E+04 1.22E+04 
Tc-99 6.7678E-Q3 614.878 614.878 O.OOE+OO 4.16E+OO 4.16E+OO 
Th-229 1.7486E-06 614.878 614.878 O.OOE+OO 1.08E-03 1.08E-Q3 
Th-230 5.8704E-Q6 614.878 614.878 O.OOE+OO 3.61E-Q3 3.61E-03 
Th-232 6.0208E-Q7 614.878 614.878 O.OOE+OO 3.70E-Q4 3.70E-Q4 
T1-208 8.7573E-Q5 614.878 614.878 O.OOE+OO 5.38E-Q2 5.38E-Q2 
U-232 2.3706E-Q4 614.878 614.878 O.OOE+OO 1.46E-Ql 1.46E-Ql Thermal Power 
U-233 3.6128E-<l4 614.878 614.878 O.OOE+OO 2.22E-Ql 2.22E-Ql Nominal Heat Bounding 
U-234 12788E-Q2 614.878 614.878 O.OOE+OO 7.86E+OO 7.86E+OO Output Heat Output 
U-235 5.7486E-Q4 614.878 614.878 5.57E-Q4 3.54E-Ql 3.54E-Ql /Watts) /Wattsi 
U-236 2.3485E-Q4 614.878 614.878 O.OOE+OO 1.44E-Ql 1.44E-Ql 6.06E+02 6.13E+02 
U-238 1.1581E-Q4 614.878 614.878 6.93E-Q5 7.13E-Q2 7.13E-Q2 Total Total 
Y-90 1.9804E+Ol 614.878 614.878 O.OOE+OO 1.22E+04 1.22E+04 
Other Radionuclides 3.79E+04 3.79E+04 
lD. TeDIIlIate SeJeetlOn Summary. B........
 ,1Ind~ 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Template was used for the following reasons: 

Fuel Cladding: UNKNOWN SSTlinconei This fuel diOO' dosely match any existing templates, themfore the worst case template was used. -
BOl HM Constltuents: PU02-U02 U, Th, & Pu 

BOl Enrichment %: 010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO Estimated
 

Nomlnal:1 I 614.878 Nominal bumup set equal to bounding bumup.
 
Bounding: 614.878 Bounding bumup estill'.ated by assuming SOL heavy metal mass was twice EOL.
 

Checks 

Estimated Bumupl
BumuD MulliDlier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal:) 14.21
 I 591.641
 
Bounding: 14.21
 ,

Reactor shutdown, core rEmoval, storage, shlppmg or other date conflnmng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
}, Fuel ..... TemplIIte h!fotlill!tion Estimated 

Fuel Name: PNL MOX PINS (7057) 'Fuel decay start date: 1988 Canister usage: 
SNFID#: 419 Estimates as of: 2030 18"x15' 

Fuel Units & Doser: 1 - SCRAP Template: (Worst Case) 0.07 
Heavy Metal M...: BOL= ; EOl.=.OOkg "Template Bumup(MWd): 62.5 
ROD Storage SIts: INEEL Templste BOL Heavy Metal Mass (MT): 0.00186865 

Template Dscay Time' 35 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 4.752
 4.752 O.ooE-HJO 1.10E-05 1.10E-05 Avg. MeV 
Am-241 8.4448E-HJO 4.752 4.752 O.ooE-HJO 4.01E+01 4.01E+01 0.0150 5.823E+12 
Am-242m 1.6848E-02 4.752 4.752 O.ooE-HJO 8.01E-02 8.01E-Q2 0.0250 1.159E+12 
Am-243 1.6320E-Q2 4.752 4.752 O.ooE-HJO 7.75E-Q2 7.75E-02 0.0375 1.012E+12 
C-14 1.2090E-01 4.752 4.752 O.ooE-HJO 5.74E-Ol 5.74E·01 0.0575 1.593E+12 
CI-36 2.2849E-03 4.752 4.752 O.ooE-HJO 1.09E-02 1.09E-02 0.0850 6.216E+11 
Cm-243 8.6624E-04 4.752 4.752 O.ooE-HJO 4.12E-03 4.12E-03 0.1250 4.872E+11 
Cm-244 1.6848E-Q1 4.752 4.752 O.ooE-HJO 8.01E-01 8.01E-01 0.2250 5.385E+11 
Co-50 2.8086E+01 4.752 4.752 O.ooE-HJO 1.33E+02 1.33E+02 0.3750 2.303E+11 
Cs-134 3.4148E-04 4.752 4.752 O.ooE-HJO 1.62E-03 1.62E-03 0.5750 3.746E+12 
Cs-135 4.3976E-04 4.752 4.752 O.ooE-HJO 2.09E-03 2.09E-03 0.8500 1.431E+11 
CS-137 2.1049E+01 4.752 4.752 O.ooE-HJO l.ooE+02 l.ooE+02 1.2500 1.oo1E+13 
Eu-154 1.25OOE-HJO 4.752 4.752 O.ooE-HJO 5.94E-HJO 5.94E-HJO 1.7500 4.426E+09 
EU-155 6.8986E-Q2 4.752 4.752 O.ooE-HJO 3.28E-01 3.28E-01 2.2500 5.247E+07 
Fe-55 2.9308E-Q1 4.752 4.752 O.ooE-HJO 1.39E-HJO 1.39E-HJO 2.7500 1.479E+07 
H-3 2.4311E-01 4.752 4.752 O.ooE-HJO 1.16E-HJO 1.16E-HJO 3.5000 1. 184E+04 
1-129 1.0618E-05 4.752 4.752 O.ooE-HJO 5.05E-05 5.05E-05 5.ססOO 5.025E+03 
Kr-85 5.9862E-01 4.752 4.752 O.ooE-HJO 2.85E-HJO 2.85E-HJO 7.ססOO 5.755E+02 
Np-237 1.5668E-Q4 4.752 4.752 O.ooE-HJO 7.45E-Q4 7.45E-04 11.ססOO 6.585E+01 
Pa-231 2.8656E-Q6 4.752 4.752 O.ooE-HJO l.36E-05 1.36E-05 
Pb-210 2.3918E-Q6 4.752 4.752 O.ooE-HJO 1.14E-07 1.14E-07 
Pm-147 1.6900E-02 4.752 4.752 O.ooE-HJO 8.03E-02 8.03E-02 
Pu-238 -8.6123E-01 4.752 0.000 1.29E-HJO O.ooE-HJO 1.29E-HJO 
Pu-239 -4.8440E-02 4.752 0.000 1.55E-01 O.ooE-HJO 1.55E-Q1 
Pu-240 -3.oo95E-01 4.752 0.000 1.99E-01 O.ooE-HJO 1.99E-Q1 
Pu-241 -1.0411E+02 4.752 0.000 5.11E+01 O.ooE-HJO 5.11E+01 
Pu-242 -1.1381E-04 4.752 0.000 8.5OE-04 3.19E-04 8.5OE-04 
Aa-226 6.4400E-Q6 4.752 4.752 O.ooE-HJO 3.06E-07 3.06E-07 
Aa-228 5.9952E-Q7 4.752 4.752 O.ooE-HJO 2.85E-Q6 2.85E-Q6 
Au-106 8.5526E-07 4.752 4.752 O.ooE-HJO 4.06E-Q6 4.06E-Q6 
58079 1.9181E-Q4 4.752 4.752 O.ooE-HJO 9.11E-Q4 9.11E-Q4 
5n-126 1.6671E-Q4 4.752 4.752 O.ooE-HJO 7.92E-Q4 7.92E-04 
5r-90 1.9799E+01 4.752 4.752 O.ooE-HJO 9.41E+01 9.41E+01 
Tc-99 6.7678E-Q3 4.752 4.752 O.OOE+OO 3.22E-Q2 3.22E-02 
Th-229 1.7488E-Q6 4.752 4.752 O.ooE-HJO 8.31E-Q6 8.31E-Q6 
Th-230 5.8704E-Q6 4.752 4.752 O.OOE-HJO 2.79E-Q5 2.79E-Q5 
Th-232 6.0208E-Q7 4.752 4.752 O.OOE-HJO 2.86E-Q6 2.86E-Q6 
TI-208 8.7573E-05 4.752 4.752 O.OOE-HJO 4.16E-04 4.16E-Q4 
U-232 2.3706E-04 4.752 4.752 O.OOE-HJO 1.13E-03 1.13E-03 Thermal Power 
U-233 3.6128E-Q4 4.752 4.752 O.ooE-HJO 1.72E-03 1.72E-Q3 Nominal Heat Bounding 
U-234 1.2788E-02 4.752 4.752 O.ooE-HJO 6.08E-Q2 6.08E-Q2 Output HeatOulput 
U-235 5.7488E-Q4 4.752 4.752 4.30E-Q6 2.74E-Q3 2.74E-Q3 (Watts) (Watts) 
U-236 2.3485E-Q4 4.752 4.752 O.ooE-HJO 1.12E-03 1.12E-Q3 4.68E+OO 4.74E+OO 
U-238 1.1581E-04 4.752 4.752 5.35E-Q7 5.51E-Q4 5.51E-Q4 Total Total 
Y-90 1.9804E+01 4.752 4.752 O.ooE-HJO 9.41E+01 9.41E+01 
Other Aadionuclides 2.93E+02 2.93E+02 

m. TetIIIlI:ou:~s..u.m..l'V,DUI1IIJ .•""C~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences:
 
--...or: LIGHT WATER (Worst Case) This T81Tll1ate was used for the following reasons:
 

Fuel Cladding: UNKNOWN SSTnnconel This fuel lidn' closely melch eny existing templates. thelOfore the worst case tell'lliale was used.
BOL HM Constituents: Pu02-U02 U. Th.&Pu 

BOL Enrichment %: Oto 100 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 4.752 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 4.752 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks
 

estimated Bumupl
 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdo'Ml, core removal, storage, shiPping or other date confmmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MW<.VMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lJIfonuation Estimated 

Fuel Name: PNL MOX STAR 3 1 Fusl decay start date: 1984 Canister usage: 
SNFID#: 433 Estimates as of: 2030 18"x15' 

Fuel Units &Oeser: 1 - SCRAP Templa1e: (WolSt Case) 0.07 
Heavy Metal Mas.: BOL.-o ; EOL.-o.06k9 "Tomplale Bumup(MWd): 62.5 
ROD Storage Site: INEEl Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time· 35 years 
m b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 52.269 52.269 O.ooE+OO 1.21 E-Q4 1.21 E-Q4 Avg. MeV 
Am-241 8.4448E+OO 52.269 52.269 o.oi>=E+OO-'7::'-----4-'-..41E+02 4.41E+02 0.0150 6.405E+13 
';;A"'m:--2;;-4;;2;:m:------------':;'1.-;;6848""";;:Eo-_o"'2;;-----5~2".2;O'6~9;-----------';5c;;2~.269 O.ooE+OO 8.81E_ol 8.81E_ol 0.0250 1.275E+13 
';;A=::m'--2~43~'-------~----,;I..::.63=2"'0;:E_o~2-------';5"'2~.2c:6"'9----~52='.~269---0:00E:~+OO=---8='.·53=:::E=_o~I----'8O:.5=3"E=-_o"'I'------if--~0."' 03C"7..5'------,.:.:."'11c:3"=E'-+1'-"-3 
C-14 1.2090E_ol 52.269 52.269 O.OOE+OO 6.32E+OO 6.32E+OO 0.0575 1.752E+13 
CI-36 2.2849E_o3 52.269 52.269 O.OOE+OO 1.19E_ol 1.19E_ol 0.0850 6.838E+12 
Cm-243 8.6624E-Q4 52.269 52.269 O.OOE+OO 4.53E-02 4.53E-02 0.1250 5.359E+12 
-;C"m:.:.-="2o-44'------------::-I==.6848="'E=_-o~I----~52='.'=26=:9:__-----'5~2?2=::69 O.OOE+OO 8.81E+OO 8.81E+OO 0.2250 5.924E+12 
Co-eo 2.8086E+Ol 52.269 52.269 O.ooE+OO 1.47E+03 1.47E+03 0.3750 2.534E+12 

-;C'"'S:.:.-I;-;34;;o- -'-'3"'.4,,1"'48:;-;E=_-Q4~----~52"'.'=26=:9:__---___c5~2?.2",,69 O.ooE+OO 1.78E_o2 1.78E-02 0.5750 4.12OE+13 
Cs-l35 4.3976E-Q4 52.269 52.269 O.ooE+OO 2.30E_o2 2.30E-02 0.8500 1.574E+12 
CS-137 2.1049E+Ol 52.269 52.269 O.ooE+OO 1.10E+03 1.10E+03 1.2500 1.101E+14 
Eu-l54 1.2500E+OO 52.269 52.269 O.OOE+OO 6.53E+Ol 6.53E+Ol 1.7500 4.869E+l0 
Eu-155 6.8986E-02 52.269 52.269 O.OOE+OO 3.61E+OO 3.61E+OO 2.2500 5.772E+08 

-;.Fi'e;;:-5co5 --'2"'..:;.9308~c:=E_;-o;-;I-----5~2?2"'6c;;9----__:5~2",.2",69 O.ooE+OO 1.53E+Ol l.53E+Ol 2.7500 1.626E+08 
H-3 2.4311 E-Ol 52.269 52.269 O.OOE+OO 1.27E+Ol 1.27E+Ol 3.5000 1.302E+05 
1-129 I.OO18E-05 52.269 52.269 O.OOE+OO 5.55E-04 5.55E-Q4 5.0000 5.528E+04 
Kr-SS 5.9862E_ol 52.269 52.269 O.ooE+OO 3.13E+Ol 3.13E+Ol 7.0000 6.331E+03 
-Np-237 1.5668E-04 52.269 52.269 O.ooE+OO 8.19E-03 8.19E_o3 11.0000 7.244E+02 
Pa-231 2.8856E-06 52.269 52.269 O.OOE+OO 1.50E-04 1.50E-Q4 
Pb-21 0 2.3918E-08 52.269 52.269 O.ooE+OO 1.25E-06 1.25E-06 
Pm-147 1.6900E_o2 52.269 52.269 O.ooE+OO 8.83E_ol 8.83E_Ol 
Pu-238 -8.6123E_ol 52.269 0.000 1.41E+Ol O.OOE+OO 1.41E+Ol 
Pu-239 -4.8440E-Q2 52.269 0.000 1.71 E+OO O.OOE+OO 1.71 E+OO 
Pu-240 -3.0095E-Ol 52.269 0.000 2.18E+OO O.ooE+OO 2.18E+OO 
Pu-241 -1.0411E+02 52.269 0.000 5.62E+02 O.OOE+OO 5.62E+02 
Pu-242 -1.1381E-Q4 52.269 0.000 9.45E-03 3.51E_o3 9.45E-03 
Ra-226 6.4400E-06 52.269 52.269 O.OOE+OO 3.37E-06 3.37E-06 
Ra-228 5.9952E_o7 52.269 52.269 O.OOE+OO 3.13E-05 3.13E-OS 
Ru-lOO 8.5526E_o7 52.269 52.269 O.OOE+OO 4.47E-05 4.47E_o5 
Se-79 1.9181E-Q4 52.269 52.269 O.OOE+OO 1:00E_o2 1.00E_o2 
Sn-126 1.6671E-Q4 52.269 52.269 O.OOE+OO 8.71E_o3 8.71E-03 
Sr-90 1.9799E+Ol 52.269 52.269 O.ooE+OO 1.03E+03 1.03E+03 
Te-99 6.7678E_o3 52.269 52.269 O.ooE+OO 3.54E_ol 3.54E_ol 
Th-229 1.7488E-06 52.269 52.269 O.ooE+OO 9.14E-05 9.14E-05 
Th-230 5.8704E-06 52.269 52.269 O.OOE+OO 3.07E-Q4 3.07E-Q4 
Th-232 6.0208E_o7 52.269 52.269 O.OOE+OO 3.15E-OS 3.15E-05 
~n,;:-:::208~-------8='.~75~7~3:;:E-;-05O=---------'5~2?2"'6~9'-------'5~2"'.2"'69 O.OOE+OO 4.58E-03 4.58E-03 
U-232 2.37OOE-Q4 52.269 52.269 O.OOE+OO 1.24E-Q2 1.24E-112 Thermal Power 
-;U';--::o233~----.---~3';;.6::;I::028;;;E=--Q4''''"----~52;o.:o26;o.9:__---___c5=:2?.2;;;6:;9:---- 0"'.:oOO:;-;E=_+OO'-;;;;----::I:".-:8"'9"'EC:-Q2~---_::I';;.8:;;9c:=E_;-0"'2'----IINominal Heal Bounding
U-234 1.2788E_o2 52.269 52.269 O.OOE+OO 6.68E-Ql 6.68E-01 Output Heal Output 
U-235 5.7486E-Q4 52.269 52.269 4.73E-05 3.01 E_o2 3.01 E-02 (Watts) (Watts) 
U-236 2.3485E-Q4 52.269 52.269 O.OOE+OO 123E_o2 123E_o2 5.15E+01 5.21E+01 
U-238 1.1581E-Q4 52.269 52.269 5.89E-06 6.OOE-03 6.OOE-03 Total Total 
Y-90 l.9804E+Ol 52.269 52.269 O.OOE+OO 1.04E+03 1.04E+03 
Other Radianuelides 3.22E+03 3.22E+03 
m. Ttmmlate Seledlm!. SUIlIdlIlrv, B ,amlCheeb 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:I--_,---U::G",HT=,W.:,:A.:,:T",E"R_--+_,---CYV"=o,,,rsl:.:e=as&=I_-1This Template was used forthe foUowing reasons: 

Fuel Cladding: SST (316) SSTnnconel This luel didn1 dosaly match any existing lemplales, therefore lhe worst case Iempiale was used. 
PuBO~o~==~~I--__....PuO-=",2-....U:::Oco2'___-j-__ 1&:C-o-'U"'o='~':':o'-" "---loo

Bumup Summary (MWd)· Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnol:/I-- -l-1 __'5::2::.:.26==i91~orrdnal bumup sol eqll3f 10 bounding bumup. 
Boundlng:1 I 52.269 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOl HM
 
Nominal: 14.21
 I 591.641
 

Bounding:1 14.21
 ,
Reactor shutdown, core removal, storage, stllppmg or other date confinnlng that irradiation ceased for fuel. 

Zrota! bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template Wonnalion. Estimated 

Fuel Name: PNL MOX STAR 4 'Fuel deeay start date: 1984 Canister usage: 
SNFID#: 434 Estimates as of: 2030 18"x15' 

Fuel Units & Desc:r: 1 . SCRAP Template: (Worst Case) 0.07 
Heavy Metal Ma••: BOl= ; EOL=.06l<9 2Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma.. (MT): 0.00186865 

Template Decay Time' 35 years 
n.&timates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 57.021 57.021 O.ooE+oo 1.32E-D4 1.32E-04 AV9. MeV 
Am-241 8.4448E+OO 57.021 57.021 O.ooE+OO 4.82E+02 4.82E+02 0.0150 6.987E+13 
Am-242m 1.6848E-Q2 57.021 57.021 O.ooE+OO 9.61E-Ol 9.61E-Ol 0.0250 1.391E+13 
Am-243 1.6320E-02 57.021 57.021 O.ooE+OO 9.31E-Ol 9.31E-Ol 0.0375 1.215E+13 
C-14 1.2090E-01 57.021 57.021 O.ooE+OO 6.89E+OO 6.89E+OO 0.0575 1.911E+13 
CI-36 2.2849E-03 57.021 57.021 O.ooE+OO 1.30E-Ol l.30E-Ql 0.0850 7.459E+12 
Cm-243 8.6624E-D4 57.021 57.021 O.ooE+OO 4.94E-Q2 4.94E-Q2 0.1250 5.848E+12 
Cm-244 l.6848E-Ql 57.021 57.021 O.ooE+OO 9.61E+OO 9.61E+OO 0.2250 6.462E+12 
Co-6O 2.8066E+Ol 57.021 57.021 O.ooE+OO 1.60E+03 1.60E+03 0.3750 2.764E+12 
Cs-l34 3.4148E-04 57.021 57.021 O.ooE+OO 1.95E-02 1.95E-02 0.5750 4.495E+13 
Cs-135 4.3976E-04 57.021 57.021 O.ooE+OO 2.51E-02 2.51E-02 0.8500 1.718E+12 
Cs-137 2.1049E+Ol 57.021 57.021 O.ooE+OO 1.20E+03 1.20E+03 1.2500 1.201E+14 
EU-l54 1.2500E+OO 57.021 57.021 O.ooE+OO 7.13E+Ol 7.13E+Ol 1.7500 5.311E+l0 
Eu-155 6.8966E-Q2 57.021 57.021 O.ooE+OO 3.93E+OO 3.93E+OO 2.2500 6.296E+08 
Fe-55 2.9308E-Ql 57.021 57.021 O.ooE+OO 1.67E+Ol 1.67E+Ol 2.7500 1.n4E+08 
H-3 2.4311E-Ol 57.021 57.021 O.ooE+OO 1.39E+Ol 1.39E+Ol 3.5000 1.420E+OS 
1-129 1.OS18E-05 57.021 57.021 O.ooE+OO 6.05E-04 6.05E-04 5.0000 6.031E+04 
Kr-85 5.9882E-01 57.021 57.021 O.ooE+OO 3.41E+Ol 3.41E+Ol 7.0000 6.906E+03 
Np-237 1.5688E-04 57.021 57.021 O.ooE+OO 8.93E-Q3 8.93E-Q3 11.0000 7.902E+02 
Pa-231 2.6656E-06 57.021 57.021 O.ooE+OO 1.63E-D4 l.63E-04 
Pb-21 0 2.3918E-Q8 57.021 57.021 O.ooE+OO 1.36E-OS 1.36E-06 
Pm-147 1.6900E-Q2 57.021 57.021 O.ooE+OO 9.64E-Ol 9.64E-Ql 
Pu-238 -8.6123E-Ql 57.021 0.000 1.54E+Ol O.ooE+OO 1.54E+Ol 
Pu-239 -4.8440E-02 57.021 0.000 1.87E+OO O.ooE+OO 1.87E+OO 
Pu-240 -3.oo95E-01 57.021 0.000 2.38E+OO O.ooE+OO 2.38E+OO 
Pu-241 -1.0411 E+02 57.021 0.000 6.13E+02 O.ooE+OO 6.13E+02 
Pu-242 -1.1381E-D4 57.021 0.000 1.03E-02 3.82E-Q3 1.03E-Q2 
Ra-226 6.4400E-Q8 57.021 57.021 O.ooE+OO 3.67E-OS 3.67E-OS 
Ra-228 5.9952E-07 57.021 57.021 O.ooE+OO 3.42E-Q5 3.42E-05 
Ru-1OS 8.5526E-07 57.021 57.021 O.ooE+OO 4.88E-05 4.88E-Q5 
5e-79 1.9181E-04 57.021 57.021 O.ooE+OO 1.09E-02 1.09E-Q2 
5n-126 1.6671E-D4 57.021 57.021 O.ooE+OO 9.51E-Q3 9.51E-Q3 
5r-90 1.9799E+Ol 57.021 57.021 O.ooE+OO 1.13E+03 1.13E+03 
Tc-99 6.7678E-Q3 57.021 57.021 O.ooE+OO 3.86E-Ol 3.86E-Q1 
Th-229 1.7488E-OS 57.021 57.021 O.ooE+OO 9.97E-Q5 9.97E-Q5 
Th-230 5.8704E-OS 57.021 57.021 O.ooE+OO 3.35E-04 3.35E-04 
Th-232 6.0208E-07 57.021 57.021 O.ooE+OO 3.43E-Q5 3.43E-Q5 
Tl-208 8.7573E-05 57.021 57.021 O.ooE+OO 4.99E-Q3 4.99E-Q3 
U-232 2.37OSE-D4 57.021 57.021 O.ooE+OO 1.35E-Q2 1.35E-Q2 Thermal Power 
U-233 3.6128E-D4 57.021 57.021 O.ooE+OO 2.OSE-Q2 2.OSE-Q2 Nominal Heat Bounding 
U-234 1.2788E-02 57.021 57.021 O.ooE+OO 7.29E-Ol 7.29E-Q1 Output Heat Output 
U-235 5.7488E-04 57.021 57.021 5.16E-Q5 3.28E-02 3.28E-02 lWatts) lWansi 
U-236 2.3485E-04 57.021 57.021 O.ooE+OO 1.34E-02 1.34E-02 5.62E+01 5.69E+01 
U-238 1.1581E-D4 57.021 57.021 6.42E-OS 6.61E-Q3 6.61E-Q3 Total Total 
Y-90 1.9804E+Ol 57.021 57.021 O.ooE+OO 1.13E+03 1.13E+03 
Other Radionuelides 3.52E+03 3.52E+03 
ro. TeJI\PIlIk$election~ry,·~ 
Template selection Summary 

FromSFD UMd Basis for Parameter Differences:
 
Reaclo<M_: UGHTWATER (Worst Case) This Template was used for theloUowing reasons:
 

Fuel Cladding: SST (316) SSTnnconet This fuel ~dnl dosely match any existing templates, thelefore the woo;t case fe~lete was used.
 
BOL HM Constltuents: PU02-U02 U, Th.&Pu 

BOl Enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 57.021 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 57.021 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 14.21 I 591.641 
Bounding:1 14.21 , 

Reactor shutdown. core removal. storage. shiPping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Inl(lnllatioD Estimated 

Fuel Name: PNl MOX STAR 5 'Fuel decay start date: 1985 Canister usage: 
SNFID#: 435 Estimates as of: 2030 18"x15' 

Fuel Unlls & lleser: 1 - SCRAP Template: (Worst Case) 0.07 
Heavy Metal Ma••: BOL;, ; EOL;,.14k9 "Template Bumup(MWd): 62.5 
ROD Storage Sits: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00186865 

Template Decay Time' 35 years 
n. Estimates m x,. Xb b Y. Yb Gamma Sources 

Pho1on Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 132.099 132.099 O.OOE-KlO 3.OSE-04 3.OSE-04 AV9·MeV 
Am-241 8.4448E-KlO 132.099 132.099 O.OOE-KlO 1.12E+03 1.12E+03 0.0150 1.619E+14 
Am-242m 1.6848E-Q2 132.099 132.099 O.OOE-KlO 2.23E-KlO 2.23E-KlO 0.0250 3.221E+13 
Am-243 1.6320E-02 132.099 132.099 O.OOE-KlO 2.16E-KlO 2.16E-KlO 0.0375 2.814E+13 
C-14 1.2090E-Ql 132.099 132.099 O.OOE-KlO 1.60E+Ol 1.60E+Ol 0.0575 4.427E+13 
CI-36 2.2849E-Q3 132.099 132.099 O.OOE-KlO 3.02E-Ol 3.02E-Ql 0.0850 1.728E+13 
Cm-243 8.6624E-Q4 132.099 132.099 O.OOE-KlO 1.14E-Ol 1.14E-Ql 0.1250 1.354E+13 
Cm-244 1.6848E-Ql 132.099 132.099 O.OOE-KlO 2.23E+Ol 2.23E+Ol 0.2250 1.497E+13 
Co-6O 2.8086E+Ol 132.099 132.099 O.OOE+OO 3.71E+03 3.71E+03 0.3750 6.403E+12 
Cs-l34 3.4148E-Q4 132.099 132.099 O.OOE+OO 4.51E-02 4.51E-02 0.5750 1.041E+14 
Cs-l35 4.3976E-Q4 132.099 132.099 O.OOE-KlO 5.81E-Q2 5.81E-02 0.8500 3.979E+12 
Cs-l37 2.1049E+Ol 132.099 132.099 O.OOE+OO 2.78E+03 2.78E+03 1.2500 2.782E+14 
EU-l54 1.2500E-KlO 132.099 132.099 O.OOE-KlO 1.65E+02 1.65E+02 1.7500 1.230E+11 
Eu-155 6.8986E-Q2 132.099 132.099 O.OOE-KlO 9.11E-KlO 9.11E-KlO 2.2500 1.459E+09 
Fe-55 2.9308E-Ol 132.099 132.099 O.OOE-KlO 3.87E+Ol 3.87E+Ol 2.7500 4.110E+08 
H-3 2.4311E-Ol 132.099 132.099 O.OOE+OO 3.21E+Ol 3.21E+Ol 3.5000 3.290E+05 
1-129 1.0618E-Q5 132.099 132.099 O.OOE-KlO 1.40E-Q3 1.40E-03 5.0000 1.397E+05 
Kr-85 5.9882E-Ol 132.099 132.099 O.OOE-KlO 7.91E+Ol 7.91E+Ol 7.0000 1.600E+04 
Np-237 1.5668E-Q4 132.099 132.099 O.OOE-KlO 2.07E-Q2 2.07E-02 11.0000 1.831E+03 
Pa-231 2.8656E-Q6 132.099 132.099 O.OOE-KlO 3.79E-Q4 3.79E-Q4 
Pb-21 0 2.3918E-Q8 132.099 132.099 O.OOE+OO 3.16E-Q6 3.16E-Q6 
Pm-147 1.6900E-Q2 132.099 132.099 O.OOE-KlO 2.23E-KlO 2.23E+OO 
Pu-238 -8.6123E-Ql 132.099 0.000 3.57E+Ol O.OOE-KlO 3.57E+Ol 
Pu-239 -4.8440E-Q2 132.099 0.000 4.32E-KlO O.OOE-KlO 4.32E-KlO 
Pu-240 -3.0095E-Ql 132.099 0.000 5.52E+OO O.OOE-KlO 5.52E-KlO 
Pu-241 -1.0411E+02 132.099 0.000 1.42E+03 O.OOE-KlO 1.42E+03 
Pu-242 -1.1381E-Q4 132.099 0.000 2.39E-02 8.86E-Q3 2.39E-Q2 
Ra-226 6.4400E-Q8 132.099 132.099 O.OOE-KlO 8.51E-Q6 8.51E-06 
Ra-228 5.9952E-07 132.099 132.099 O.OOE+OO 7.92E-Q5 7.92E-Q5 
Ru-106 8.5526E-Q7 132.099 132.099 O.OOE-KlO 1.13E-04 1.13E-Q4 
5e-79 1.9181E-Q4 132.099 132.099 O.OOE-KlO 2.53E-02 2.53E-Q2 
5n·126 1.6671E-Q4 132.099 132.099 O.OOE-KlO 2.20E-Q2 2.20E-Q2 
5r-90 1.9799E+Ol 132.099 132.099 O.OOE-KlO 2.62E+03 2.62E+03 
Te-99 6.7678E-Q3 132.099 132.099 O.OOE-KlO 8.94E-Ql 8.94E-Ql 
Th-229 1.7488E-Q6 132.099 132.099 O.OOE-KlO 2.31E-Q4 2.31E-Q4 
Th-230 5.8704E-Q6 132.099 132.099 O.OOE-KlO 7.75E-Q4 7.75E-Q4 
Th-232 6.0208E-Q7 132.099 132.099 O.OOE-KlO 7.95E-Q5 7.95E-Q5 
T~208 8.7573E-Q5 132.099 132.099 O.OOE-KlO 1.16E-Q2 1.16E-Q2 
U-232 2.3706E-Q4 132.099 132.099 O.OOE-KlO 3.13E-02 3.13E-Q2 Thermal Power 
U:i33 3.6128E-Q4 132.099 132.099 O.OOE-KlO 4.77E-Q2 4.77E-Q2 Nominal Heat Sounding 
U-234 1.2788E-Q2 132.099 132.099 O.OOE-KlO 1.69E-KlO 1.69E-KlO Output Heat Output 
U-235 5.7488E-Q4 132.099 132.099 1.20E-Q4 7.61E-Q2 7.61E-Q2 /Watts) /Watts! 
U-236 2.3485E-Q4 132.099 132.099 O.OOE-KlO 3.10E-Q2 3.10E-Q2 1.30E+02 1.32E+02 
U-238 1.1581E-Q4 132.099 132.099 1.49E-OS 1.53E-Q2 1.53E-Q2 Total Total 
V-90 1.9804E+01 132.099 132.099 O.OOE-KlO 2.62E+03 2.62E+03 
Other Radianuelides 8.15E+03 8.15E+03 
UL T~~s..-rv.B_D~._(;lled<$ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: Reactor_,: UGHTWATER (Worst Case) This TempIaIe was used tor the following reasons: 
Fuel C1addlng: 55T(304) SSTllnconel This fuel didn't dosely match any existing templates, therefore the worst case template was used. 

BOl HM Constituents: PU02-U02 U. Th. &Pu 
SOL enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominm:1 I 132.099 NolTdnal bumup sot equal to bounding bumup. 
Bounding: I 132.099 Bounding bumup estimated by assuming BOt heavy metal mass was twice EOL. 

Checks 

EstImated Bumupl 
Bumop MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

NomI""I: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation eeasad for fuel.
 

2Total bumup for all fuel associated with this wot1<.sheet must be cfivided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. F1IeJ and TeJIlPIate InfQ~. Estimated 

Fuel Name: PNl MOX STAR 6 1Fuel decay start date: 1985 Canister usage: 
SNFID#: 436 Estimates 8S of: 2030 18"x15' 

Fuel Units & Descr: 1 . SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mass: BOl= ; EOl=.07k9 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00186865 

Template Decay Time' 35 yea.. 
H. EstiDmteB m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 2.3072E-OS 65.574 65.574 O.ooE+OO 1.51E-Q4 1.51E-04 AV9. MeV 
Am-241 8.4448E+OO 65.574 65.574 O.ooE+OO 5.54E+02 5.54E+02 0.0150 8.035E+13 
Am-242m 1.6848E-02 65.574 65.574 O.ooE+OO 1.10E+OO 1.10E+OO 0.0250 1.599E+13 
Am·243 1.6320E"()2 65.574 65.574 O.ooE+OO 1.07E+OO 1.07E+OO 0.0375 1.397E+13 
C-14 1.2090E-Ol 65.574 65.574 O.ooE+OO 7.93E+OO 7.93E+OO 0.0575 2.198E+13 
CI-36 2.2849E-03 65.574 65.574 O.ooE+OO 1.50E-Ol 1.50E..()1 0.0850 8.578E+12 
Cm-243 8.6624E-04 65.574 65.574 O.ooE+OO 5.68E-02 5.68E"()2 0.1250 6.723E+12 
Cm-244 l.6848E-Ol 65.574 65.574 O.ooE+OO 1.10E+Ol 1.10E+Ol 0.2250 7.432E+12 
Co-60 2.8086E+Ol 65.574 65.574 O.ooE+OO 1.84E+03 1.84E+03 0.3750 3.178E+12 
Cs-l34 3.4148E-Q4 65.574 65.574 O.ooE+OO 2.24E-02 2.24E-02 0.5750 5.169E+13 
Cs-l35 4.3976E-Q4 65.574 65.574 O.ooE+OO 2.88E-02 2.88E-02 0.8500 1.975E+12 
Cs-137 2.1049E+Ol 65.574 65.574 O.ooE+OO 1.38E+03 1.38E+03 1.2500 1.381E+14 
Eu-l54 1.2500E+OO 65.574 65.574 O.ooE+OO 8.20E+Ol 8.20E+Ol 1.7500 6.108E+l0 
Eu-155 6.8988E-02 65.574 65.574 O.ooE+OO 4.52E+OO 4.52E+OO 2.2500 7.241E+08 
Fe-55 2.9308E-Ol 65.574 65.574 O.ooE+OO 1.92E+Ol 1.92E+Ol 2.7500 2.040E+08 
H-3 2.4311E-Ol 65.574 65.574 O.ooE+OO 1.59E+Ol 1.59E+Ol 3.5000 1.633E+05 
1-129 1.OS18E-05 65.574 65.574 O.ooE+OO 6.96E-04 6.96E-04 5.0000 6.935E+04 
Kr-85 5.9882E-Ol 65.574 65.574 O.ooE+OO 3.93E+Ol 3.93E+Ol 7.0000 7.942E+03 
Np-237 1.5668E-04 65.574 65.574 O.ooE+OO 1.03E-02 1.03E"()2 11.0000 9.087E+02 
Pa-231 2.8856E-OS 65.574 65.574 O.ooE+OO l.88E-04 l.88E-04 
Pb-210 2.3918E-08 65.574 65.574 O.ooE+OO 1.57E-OS 1.57E..()6 
Pm-147 1.6900E"()2 65.574 65.574 O.ooE+OO 1.11E+OO 1.11E+OO 
Pu-238 -8.6123E"()1 65.574 0.000 1.77E+Ol O.ooE+OO 1.77E+Ol 
Pu-239 -4.8440E"()2 65.574 0.000 2.15E+OO O.ooE+OO 2.15E+OO 
Pu-240 -3.oo95E"()1 65.574 0.000 2.74E+OO O.ooE+OO 2.74E+OO 
Pu-241 -1.0411E+02 65.574 0.000 7.05E+02 O.ooE+OO 7.OSE+02 
Pu-242 -1.1381E..()4 65.574 0.000 1.19E"()2 4.40E-03 1.19E-02 
Ra-226 6.4400E..()8 65.574 65.574 O.ooE+OO 4.22E..()6 4.22E-OS 
Ra-228 5.9952E"()7 65.574 65.574 O.ooE+OO 3.93E..()5 3.93E-05 
Ru-1OS 8.5526E"()7 65.574 65.574 O.ooE+OO 5.61E..()5 5.61E..()5 
5e-79 1.9181E..()4 65.574 65.574 O.ooE+OO 1.26E"()2 1.26E-02 
5n-126 1.6671E..()4 65.574 65.574 O.ooE+OO 1.09E"()2 1.09E"()2 
5r-90 1.9799E+Ol 65.574 65.574 O.ooE+OO l.30E+03 1.30E+03 
Tc-99 6.7678E-03 65.574 65.574 O.ooE+OO 4.44E-Ol 4.44E"()1 
Th-229 1.7488E..()6 65.574 65.574 O.ooE+OO 1.15E-04 1.15E..()4 
Th-230 5.8704E..()6 65.574 65.574 O.ooE+OO 3.85E-Q4 3.85E..()4 
Th-232 6.0208E"()7 65.574 65.574 O.ooE+OO 3.95E-OS 3.95E"()5 
TI-208 8.7573E..()5 65.574 65.574 O.ooE+OO 5.74E"()3 5.74E"()3 
U-232 2.37OSE..()4 65.574 65.574 O.ooE+OO 1.55E-02 1.55E"()2 Thermal Power 
U-233 3.6128E..()4 65.574 65.574 O.ooE+OO 2.37E-02 2.37E"()2 Nominal Heal Bounding 
U-234 1.2788E"()2 65.574 65.574 O.ooE+OO 8.39E-Ql 8.39E-Ol Outpul HeatOutpul 
U-235 5.7488E..()4 65.574 65.574 5.94E-OS 3.78E"()2 3.78E"()2 /Wattsl /Wattsi 
U-236 2.3485E..()4 65.574 65.574 O.ooE+OO 1.54E"()2 1.54E-02 6.46E+Ol 6.54E+Ol 
U-238 1.1581E..()4 65.574 65.574 7.39E..()6 7.60E"()3 7.60E..()3 Total Total 
Y-90 1.9804E+Ol 65.574 65.574 O.ooE+OO 1.30E+03 1.30E+03 
Other Radionuclldes 4.04E+03 4.04E+03 

lH.1'eOtuJata ~ SumJllaO'.IlUJ'lUl ••C~ 
Template Selection Summary 

FromSFD lJMd Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER CNOfStCase) This Templat& was used for the following reasons:
 

Fuel Cladding: SST (316) SST/inconei Th~ 'uel didnl closely match any existing templates, the..,,,," the WOl& cese template was used.
 
BOl HM Constituents: PU02-U02 U, Th, &Pu 

BOL Enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 65.574 Nominal bumup set equal to bouncing bumup. 
Boundlng:1 I 65.574 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOl. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal, stomge. shipping or other date conflrrmng that irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this wol1c;sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lllformation Estimated 

Fuel Name: PNL MOX STAR 7 'Fuel decay start date: 1985 Canister usage: 
SNFID#: 422 Estimates as of: 2030 l8"x15' 

Fuel Units & Deser: 1 . SCRAP Template: (Worst Case) 0.07 
Heavy Metal Mass: BOl.= ; EOl.=.35kg "Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Deeay Time' 35 y<>ars 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ae-227 2.3072E-06 330.723 330.723 O.ooE-tOO 7.63E·04 7.63E-04 Avg. MeV 
Am-241 8.4448E+OO 330.723 330.723 -- O.OoE-tOO 2.79E-Kl3 2.79E+03 0.0150 4.053E+14 
Am·242m 1.6848E-Q2 330.723 330.723 O.ooE-tOO 5.57E-tOO 5.57E-tOO 0.0250 8.065E+13 
Am-243 1.6320E-02 330.723 330.723 O.ooE-tOO 5.40E+OO 5.40E+OO 0.0375 7.045E+13 
C-14 1.2090E-Ol 330.723 330.723 O.ooE+OO 4.ooE+Ol 4.ooE+Ol 0.0575 1.108E+14 
CI-36 2.2849E-Q3 330.723 330.723 O.OOE-tOO 7.56E-Ql 7.56E-Ql 0.0850 4.327E+13 
Cm-243 8.6624E-Q4 330.723 330.723 O.ooE-tOO 2.86E-Ol 2.86E-Ol 0.1250 3.391E+13 
Cm-244 1.6848E-Ol 330.723 330.723 O.ooE-tOO 5.57E+Ol 5.57E+Ol 0.2250 3.748E+13 
Co-6O 2.8086E+Ol 330.723 330.723 O.ooE-tOO 9.29E-Kl3 9.29E-Kl3 0.3750 1.603E+13 
Cs-l34 3.4148E-Q4 330.723 330.723 O.ooE-tOO 1.13E-Ql 1.13E-Ql 0.5750 2.607E+14 
Cs-l35 4.3976E-Q4 330.723 330.723 O.ooE-tOO 1.45E-Ol 1.45E-Ql 0.8500 9.962E+12 
Cs-137 2.1049E+Ol 330.723 330.723 O.OOE-tOO 6.96E+03 6.96E-Kl3 1.2500 6.964E+14 
EU-l54 1.25OOE+OO 330.723 330.723 O.OOE-tOO 4.13E+02 4.13E+02 1.7500 3.081E+ll 
Eu-155 6.8986E-02 330.723 330.723 O.OOE+OO 2.28E+Ol 2.28E+Ol 2.2500 3.652E+09 
Fe-55 2.9308E-Ol 330.723 330.723 O.ooE+OO 9.69E+Ol 9.69E+Ol 2.7500 1.029E+09 
H-3 2.4311E-Ql 330.723 330.723 O.OOE-tOO 8.04E+Ol 8.04E+Ol 3.5000 8.237E+05 
1-129 1.06l8E-Q5 330.723 330.723 O.ooE-tOO 3.51E·03 3.51E-03 5.ססOO 3.498E+05 
Kr-85 5.9882E-Ql 330.723 330.723 O.ooE-tOO 1.98E+02 1.98E+02 7.0000 4.006E+04 
Np-237 l.5668E-04 330.723 330.723 ---------O:-ooE-tOO 5.18E-02 5.18E-Q2 11.ססOO 4.583E+03 
Pa-231 2.8656E-06 330.723 330.723 O.ooE-tOO 9.48E-04 9.48E-Q4 
Pb-21 0 2.3918E-Q8 330.723 330.723 O.ooE-tOO 7.91E-06 7.91E-Q6 
Pm-147 1.6900E-Q2 330.723 330.723 O.OOE-tOO 5.59E-tOO 5.59E-tOO 
Pu-238 -8.6123E-Ql 330.723 0.000 8.94E+Ol O.ooE-tOO 8.94E+Ol 
Pu-239 -4.8440E-Q2 330.723 0.000 1.08E+Ol O.ooE-tOO 1.08E+Ol 
Pu-240 -3.0095E-Ol 330.723 0.000 l.38E+Ol O.ooE+OO 1.36E+Ol 
PU-24l -1.0411E+02 330.723 0.000 3.56E-Kl3 O.ooE-tOO 3.56E+03 
Pu-242 -1.1381E-Q4 330.723 0.000 5.98E-Q2 2.22E-02 5.98E-Q2 
Ra-226 6.4400E-Q8 330.723 330.723 O.ooE-tOO 2.l3E-05 2.l3E-Q5 
Ra-228 5.9952E-Q7 330.723 330.723 O.ooE-tOO 1.98E-Q4 1.96E-Q4 
RU-l06 8.5526E-Q7 330.723 330.723 O.ooE-tOO 2.83E-04 2.83E-Q4 
Se-79 1.9l81E-Q4 330.723 330.723 O.ooE-tOO 6.34E-02 6.34E-Q2 
Sn-126 1.6671E-Q4 330.723 330.723 O.ooE-tOO 5.51E-Q2 5.51E-Q2 
Sr-90 1.9799E+Ol 330.723 330.723 O.ooE+OO 6.55E-Kl3 6.55E+03 
Te-99 6.7678E-Q3 330.723 330.723 O.ooE-tOO 2.24E+OO 2.24E-tOO 
Th-229 1.7488E-06 330.723 330.723 O.ooE-tOO 5.78E-Q4 5.78E-Q4 
Th-23O 5.8704E-06 330.723 330.723 O.ooE-tOO 1.94E-03 1.94E-Q3 
Th-232 6.0208E-Q7 330.723 330.723 O.ooE-tOO 1.99E·04 1.99E-Q4 
TI-208 8.7573E-Q5 330.723 330.723 O.ooE-tOO 2.90E-Q2 2.90E-Q2 
U-232 2.3706E-Q4 330.723 330.723 O.ooE-tOO 7.84E-02 7.84E-Q2 Thermal Power 
U-233 3.6128E-Q4 330.723 330.723 O.ooE+OO 1.19E-Ql 1.19E-Ql Nominal Heat Bounding 
U-234 1.2788E-Q2 330.723 330.723 O.ooE-tOO 4.23E-tOO 4.23E-tOO Output Heat Output 
U-235 5.7486E-Q4 330.723 330.723 2.99E-Q4 1.90E-Ql l.90E-Ql /Wattsl /Wattsl 
U-236 2.3485E-Q4 330.723 330.723 O.ooE-tOO 7.77E-Q2 7.77E-Q2 3.26E+02 3.30E+02 
U-238 1.1581E-Q4 330.723 330.723 3.73E-Q5 3.83E-Q2 3.83E-Q2 Total Total 
Y-90 1.9804E+Ol 330.723 330.723 O.ooE-tOO 6.55E-Kl3 6.55E-Kl3 
Other Radionuelides 2.04E+04 2.04E+04 
ro. TeBlDIateSelection $ummary. B ,1I11d Chel;k$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 -_: UGHTWATER (Worst Case) This Template was used tor the following reasons:
 
Fuel Claddin!!: SST (316) SSTllnccnel This fuel didn't closely match any existing templates, therefore the worst case template was used. 

BOL HM Constituents: PU02-U02 U. Th, &Pu 
SOL Enrichment %: Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Eallrnated 

Nominal: 330.723 NOrrdnal bumup set equal 10 bounding bumup. 
Bounding: 330.723 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Mulllpiler Given Bumup Esllmated EOL HMlGlven EOL HM
 

Nominal: 14.21
 I 591.641 
Bounding: 14.21 ,

Reactor shutdown. core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 

OOElSNF/REP-078 December 2003 
Revision 1 Page 0-334 
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Fuel Radionuclide Inventory Worksheet 
J. FuelandTeqlla"~ Estimated 

Fuel Name: PNL-3 1 FueI decay start date: 1969 Canister usage: 
SNFID#: 420 estimates as of: 2030 18"x15' 

Fuel Units & lleocr: 6 - ROD Template: (Worst Case) 0.44 
_vy Metal Mass: BOl.= ; EOl.=.06kg 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEL Template BOL _vy Malal Mass (MT): 0.00186865
 

Tamplate Daeay Tlma' 50 years
 

JLEsdmates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.5200E-06 61.013 61.013 O.OOE+OO l.54E-04 1.54E-04 Avg.MaV 
Am-241 8.6432E+OO 61.013 61.013 O.OOE+OO 5.27E+02 5.27E+02 0.0150 5.172E+13 
Am-242m 1.5728E-02 61.013 61.013 O.OOE+OO 9.60E-Q1 9.60E-01 0.0250 1.021E+13 
Am-243 1.6288E-02 61.013 61.013 O.OOE+OO 9.94E-01 9.94E-Q1 0.0375 8.635E+12 
C-14 1.2088E-01 61.013 61.013 O.OOE+OO 7.36E+OO 7.36E+OO 0.0575 1.631E+13 
CI-36 2.2849E-Q3 61.013 61.013 O.OOE+OO 1.39E-01 1.39E-Q1 0.0850 5.467E+12 
Cm-243 6.0144E-04 61.013 61.013 O.OOE+OO 3.67E-02 3.67E-Q2 0.1250 3.868E+12 
Cm-244 9.4880E-02 61.013 61.013 O.OOE+OO 5.79E+OO 5.79E+OO 0.2250 4.732E+12 
Co-6O 3.9052E+OO 61.013 61.013 O.OOE+OO 2.38E+02 2.38E+02 0.3750 2.048E+12 
Cs-134 2.2139E-Q6 61.013 61.013 O.OOE+OO 1.35E-04 1.35E-04 0.5750 3.389E+13 
Cs-135 4.3976E-04 61.013 61.013 O.OOE+OO 2.68E-02 2.68E-02 0.8500 7.423E+11 
Cs-137 1.4887E+01 61.013 61.013 O.OOE+OO 9.08E+02 9.08E+02 1.2500 1.819E+13 
Eu-154 3.7342E-Q1 61.013 61.013 O.OOE+OO 2.28E+01 2.28E+01 1.7500 2.187E+10 
Eu-155 8.4893E-03 61.013 61.013 O.OOE+OO 5.18E-01 5.18E-01 2.2500 9.455E+07 
Fe-55 5.3750E-Q3 61.013 61.013 O.OOE+OO 3.28E-Q1 3.28E-Q1 2.7500 1.628E+08 
H-3 1.0472E-01 61.013 61.013 O.OOE+OO 6.39E+OO 6.39E+OO 3.5000 8.863E+04 
1-129 1.0618E-05 61.013 61.013 O.OOE+OO 6.48E-04 6.48E-04 5.0000 3.745E+04 
Kr-85 2.2717E-01 61.013 61.013 O.OOE+OO 1.39E+01 1.39E+Ol 7.0000 4.265E+03 
Np-237 1.6400E-04 61.013 61.013 O.OOE+OO 1.00E-Q2 1.00E-Q2 11.0000 4.865E+02 
Pa-231 2.8688E-06 61.013 61.013 O.OOE+OO 1.75E-04 1.75E-04 
Pb-210 4.7312E-Q8 61.013 61.013 O.OOE+OO 2.89E-Q6 2.89E-Q6 
Pm-147 3.2198E-04 61.013 61.013 O.OOE+OO 1.96E-Q2 1.96E-02 
Pu-238 -1.1924E+OO 61.013 0.000 1.65E+01 O.OOE+OO 1.65E+01 
Pu-239 -4.8600E-Q2 61.013 0.000 2.00E+OO O.OOE+OO 2.00E+OO 
Pu-240 -3.0127E-Q1 61.013 0.000 2.55E+OO O.OOE+OO 2.55E+OO 
Pu-241 -1.2917E+02 61.013 0.000 6.56E+02 O.OOE+OO 6.56E+02 
Pu-242 -1.1381E-04 61.013 0.000 1.10E-02 4.09E-03 1.10E-Q2 
Ra-226 1.0760E-07 61.013 61.013 O.OOE+OO 6.56E-Q6 6.56E-Q6 
Ra-228 6.0160E-Q7 61.013 61.013 O.OOE+OO 3.67E-Q5 3.67E-Q5 
RU-106 1.3388E-13 61.013 61.013 O.OOE+OO 8.17E-12 8.17E-12 
Se-79 1.9179E-04 61.013 61.013 O.OOE+OO 1.17E-02 1.17E-02 
Sn-126 1.6669E-04 61.013 61.013 O.OOE+OO 1.02E-Q2 1.02E-Q2 
Sr-90 1.3859E+01 61.013 61.013 O.OOE+OO 8.46E+02 8.46E+02 
Tc-99 6.7678E-Q3 61.013 61.013 O.OOE+OO 4.13E-01 4.13E-Q1 
Th-229 2.2592E-Q6 61.013 61.013 O.OOE+OO l.38E-04 1.38E-04 
Th-230 7.5955E-Q6 61.013 61.013 O.OOE+OO 4.63E-04 4.63E-04 
Th-232 6.0208E-Q7 61.013 61.013 O.OOE+OO 3.67E-Q5 3.67E-Q5 
TI-208 7.5795E-Q5 61.013 61.013 O.OOE+OO 4.62E-Q3 4.62E-Q3 
U-232 2.0521E-04 61.013 61.013 O.OOE+OO 1.25E-02 125E-Q2 Thermal Power 
U-233 3.6128E-04 61.013 61.013 O.OOE+OO 2.20E-02 2.20E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 61.013 61.013 O.OOE+OO 7.80E-Q1 7.80E-01 Output HealOulput 
U-235 5.7488E-04 61.013 61.013 5.52E-Q5 3.51E-Q2 3.51E-02 /Watts) /Walts) 
U-236 2.3485E-04 61.013 61.013 O.OOE+OO 1.43E-Q2 1.43E-02 3.27E+Q1 3.34E+01 
U-238 1.1581E-04 61.013 61.013 6.87E-Q6 7.07E-03 7.07E-03 Total Total 
Y-90 1.3861E+01 61.013 61.013 O.OOE+OO 8.46E+02 8.46E+02 
Other Radionuclides 3.14E+03 3.14E+03 , ID.TempIa~~~l'Y.IlIlrt!llli~,and()"~ 
Template selection Summary 

FromSFD ~ Basis for Parameter Differences:-_: FAST (Worst Case) This Template was used tor the following reasons:
 
Fuel Cladding: SST (316) SST/lnconel This fuel didn, doseIy match any existing templates, therefore the worst case template was used.
 

BOL HM Con_Is: PU02-U02 U. Th, & Pu 
BOL EnrlchnBIt Of.: Oto 100 

Bumup Summary (MWd) Basis tor burnup used in estimate: 
FromSFD Estimated 

Nominal:1 I 61.013 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 61.013 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Eatimated EOl HMiGivan EOl HM 

Nominal: 14.21 I 591.641 
Bounding:1 14.21 

1Reactor shutdown, core removal, storage, shipping or other date conflmung that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this'iYOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Templat!! lJlfol'llllltim> Estimated 

Fuel Name: POINT BEACH 'Fuel decay start date: 1981 Canister usage: 
SNF 10 I>: 311 Estimates as of: 2030 18"x15' 

Fuel Units & Desc7: 3 - 14 X 14 ROD ARRAY Template: PWR (Ught Water. Zirc, 0 to 5%, U) 1.50
 
_vy MeIaJ Ma",,: BOl=1167.00kg ; EOl=1161.50kg 'Template Bumup(MWd): 61.92
 
ROD Storage SI"': HANFORD Template BOl _vy Metal Mass (MT): 0.00176911
 

Template Decay Time' 35 years 
m x" b Y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-'=A"'C--"2"'27:.,- --'8'''."'77"'5~8c=E.,:-1c"0---____c:38"','_;1"'60='.=:900~--____c:38",'0.:::ol60.900 0.ooc=E.::+O~0'--~3~.35E-05 3.35E_Q5 Avg. MeV 
';AA"'mm'-:22;o440;21'=m=-------0;1.';;435~2~Eo--Q;;c1;------;38~,1_;;60~.900~---;;c:;38,160-:-900' ------O:OOE+OO 5.~E+03 51 ..4810EE+O+031 0.0150 2.053E+15 
7'~::="'--------_--=2."'86=:98~E:_:-04~---_:38~, 1_;:60"'."'900=__--____c:38~,1"'60=:::.900 O.ooE+OO 1.10E+01 0.0250 4.141E+14 
'=A:"m'-'-2"'43"'-- ._"'6.~2"'565~Eo_-04~---___':38""_',1~60"'.'"'900~---"'38"',,,-160~.900 O.ooE+OO 2.39E+Ol 2.39E+01 0.0375 3.949E+14 
C-14 4.7901E_Q5 38,160.900 38,160.900 O.ooE+OO l.83E+OO l.83E~ 0.0575 4.563E+14 
-;:C;;-I_='38:O--------8i:'.~02'"'9"'7~E-;_QO;7----;:38"',"1~60='.900=:-----;:38?,~160~.9"OO~ O.OOE+OO 3.06E-02 3.06E_Q2 -O.OS50 2.297E+14 

-;C"'m"--~243:7_----------742·."'905;;c081;;51"'EE:-:_Q-Q4;;:2:-------;38~,1-;;60;;c."'900=-- ___;:38~,1~60='.,,9~OO O.OOE+OO 9.57E+OO 91.·8577EE+O+OO3 0.1250 1.594E+14 
-iC",m"--~2,,44-,- --=~-=,,,~,=- _,38?c,1,",60=-:.9OO~ ~38~,1_=60",.:900 O.ooE+OO 1.87E+03 0.2250 1.970E+14 
Co-6O 2.5581E_Q3 38,160.900 38,160.900 O.ooE+OO 9.76E+01 9.76E+01 0.3750 S.471E+13 
-iC",Sc--1,,34:-=-_~ ._-;:4.::;0-=536~Eo_-Q5=__--_--:38~, 1_;:60_=.",9OO~-- _ _=38=,,~160~.9~0;0 O.OOE+OO 1.55E+OO 1.55E+OO 0.5750 1.970E+15 
Cs-l35 l.4433E_Q5 38,160.900 38,160.900--0.ooE+OO 5.51E-01 5.51E-01 0.S5OO 2.726E+13 
Cs-137 1.3979E+OO 38,160.900 38,160.900 O.ooE+OO 5.33E+04 5.33E+04 1.2500 2.67SE+13 
Eu-154 2.0203E-02 38,160.900 38,160.900 O.ooE+OO 7.71E+02 7.71E+02 1.7500 8.019E+l1 
Eu-155 1.7684E-03 38,160.900 38,160.900 0.ooE:'=+OO~__--76.=>.7~5E",+O~1---~6",.7f5E",+O:.:;;;;1,____+-",2.~25OO 1.291E+08 
Fe-55 4.3136E_Q5 38,160.900 38,160.900 O.ooE+OO l.65E+OO 1.65E+OO 2.75OO-----2-.64-5-E-+0-S 

-i-H'-i-3~ ~2.~07",6",9:;::E~-Q;;;2:__--_;38:;;s,1.;;60",.~900~--_;:38:;;':.;1;;:6O~.900 O.OOE+OO 7.93E+02 7.93E+02 3.5000 2.724E+07 
-ic1-,:-1::;;29,~ ---;:9,;.8o;2~88~E=--",07;;----_:382:,1;-;60=-:.9OO=_--_;:38",,'_;1"'60?C;;9oo=__---c0='.00;;c:;;E=-+OO~---73"'.75E-02 3.75E_Q2 5.0000 1.165E+07 
Kr-85 2.8214E-02 38,160.900 38,160.900 0.ooE:,,-+OO~---1:,::::.08E+03 1.08E+03 7.0000 1.342E+06 

.,N;"pc.;-2;;3~7 --:;1".1;;;20;18;;;E=--Q5~---_;382:,1;-;60"",.900=_--_;;38~,1",,60;;c'C;;900, O.ooE+OO 4.28E-01 4.28E-01 11.0000 1.542E+05 
Pa-231 1.3036E_Q9 38,160.900 38,160.900 0.ooE:-:+OO~-----:4c;.9",7~E_;-Q5:;;_----;:4c;.9",7,;::Ec.;-Q;;;5:__-;1 
",P;-b-,-,2,-,1",0~ ._8",.",50~7~8:;E,-,-1c:1-------i38""-"1_=60,,,.~900,,,,--_ ____c:38,:",-,1",60~.9oo O.OOE+OO 3.25E-Q6 3.25E-Q6 
Pm-147 3.6531 E_Q4 38,160.900 38,160.900 0.OOE~+OO,~,____----,1",.3~"9,",Eo-+o",1;;---..,l,,".;;;39=;Eo-+O~1--11 

"'P'"u--o-2c=38:::c-- 7'-'."'4564=:;;~E:_:-Q2c=----_:38~,1_=60=:."'900=__--____c:38"',:..:1"'60=,.9~:00 O.ooE+OO 2.85E+03 2.85E+03 
Pu-239 1.1623E_Q2 38,160.900 38,160.900 O.ooE+OO 4.44E+02 4.44E+02 

"'P'"U--o-2:-:40-=- -='1."'51::o3;;;2~E_:-Q::;2'------____c:382_:,1"'60?"'900=--____c:38"','_;160?='.900=:__----;:0.~00~E~+OO:-;o;----:5"'.77E+02 5.77E+02 
Pu-241 9.oo36E_Q1 38,160.900 38,160.900 O.ooE+OO 3.44E+04 3.44E+04 

.,P"'U..:;-2"'4"'2 6"'.';;42;o;60~Ec:-Q5:;;_---_;38~,1"'60"'."'9OO=--_;:38"',,,1~60~.900 O.OOE+OO 2.45E+OO 2.45E+OO 
Ra-226 2.2804E-10 38,160.900 38,160.900 O.ooE+OO 8.70E-Q6 8.70E-06 
"Ra2':.:-2~2'_'8-------5:;:·727;.;1;;;3:;::E--;-1~2,____--_;38:;;s,1.;;60"'.~9OO:so_--_;:38:;;,:.;160~.900;:;;;:___--;c0.~00~E"'+OO~----:2:c;.G1E-07 2.01E_Q7 
""R;.=u'"'-1:::06"'---------6~.';;:11"'60~E-:-l:::0---_;:38~,1"'60?"'9OO=--____c:38_=,,_;160~.900 O.OOE+OO 2.33E_Q5 2.33E_Q5
Se-79 1.2377E_Q5 38,160.900 38,160.900 O.ooE+OO 4.72E_Q1 4.72E_Ql 

-;;S::.:n--=:1;c;26=- 2?:;:;52"'1~OE~-Q5_?:_---c:38~,1"'60='.~9OO~--_;38~,1:=60?':::90'"'0;----0='.00~E:-:+OO=--..,9"',.62E-Q1 9.62E_Q1
Sr-90 9.1887E_Q1 38,160.900 38,160.900 O.ooE+OO 3.50E+04 3.50E+04 
~Toi:-C-_;99=-------3,;,.~935~7",E_:-Q4;;;----_;38~,1",60?~900=--_;:38"",,160~.900 O.ooE+OO 1.50E+Ol 1.50E+01 
Th-229 1.2057E-10 38,160.900 38,160.900 O.ooE+OO 4.60E-06 4.60E-Q6 
Th-230 2.1043E-oa 38,160.900 38,160.900 O.ooE+OO 8.03E_Q4 8_03E_Q4 
~Th",-",2o;;32C'- 5,;,.'029~7",2:;::E,",-lo;2:__--____c:38~,1",,60?,",,9OO=--____c:38"",,160~.9OO O.ooE+OO 2.02E_Q7 2.02E_Q7 
TI-208 1.7474E_Q7 38,160.900 38,160.900 O.ooE+OO 6.67E-Q3 6.67E_Q3 
U-232 4.7388E_Q7 38,160.900 38,160.900 O.ooE+OO 1.81E-02 1.81E-02 Thermal Power 

7U;..c-2=:33= ---;:2~.509=7;;;Eo--oa~---_;382:,1"60""'.9OO=---""38"',,,1~60='.""900= Heat__c:0='.00~Eo-+OO~-_--;-9,.~58-;-;=E-Q4_:O;;---_79.,,58::.E=_-Q4_:O;,______jJNominal Bounding
U-234 5.0000E_Q5 38,160.900 38,160.900 O.ooE+OO 1.91E+OO 1.91E+OO Output HeatOutpul 
U-235 -1.4489E-Q6 38,160_900 0.000 6.30E-Q2 7.76E_Q3 6.30E_Q2 lWatts) lWattsi 
U-236 7_5824E-Q6 38,160.900 38,160.900 O.ooE+OO 2.89E_Ql 2.89E_Q1 8.78E+02 8.78E+02 
U-238 -2.6129E_Q7 38,160.900 0.000 3_82E_Q1 3.72E_Q1 3.82E_Q1 Total Total 

"'6,c.:"'eC-r~R-ad~iO-n-u-c~lid~es----9"'."'16"'99=E-'-Q:..:1-----"38=,1"'60"'."'900""- __--"38"',:..:160=.900 O.ooE+OO ~:~~~:: ~:~~~:: 

Template selection Summary 
From SFD Used Basis for Parameter Differences:

Reactor Moderator:l--_'____U=.G=;HT=W;oA"TE=R_-t_-=U.=G=:HT"'W=ATc:E=.R'____-1 

SOL H::.~.=~~I-----'Z'"~:..:;"'''2.:::..--+---'-'Z'''I~--:C'"---~ 
BOL Enrichment %: 2.5 0 to 5 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomlnol:! 38,160.9001 5,230.145 Norrdnal bumup taken dilOd~ from SFD (converted to MWd).
 
Boundlng'l 38,160.900/ 10.460.200 Bounding bum~ taken directly from SFD (converted to MWd).
 

Checks 
Estimated Bumupl 

BumuDMulti_ Given BumuD Estimated EOl HMlGlvan EOl HM
 
Nomlnal:1 0.93
 0.14 I 0.971 

Boundir.g: 0.93 0.27,
Reactor shutdown. core removal. storage. shipping or other date confnmlng that lTTadiation ceased for fuel. 

2Total bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
l. Fuel and Template Infontllldon Estimated 

Fuel Name: PRR-l (PHIUPPIINES) 1Fuel decay start date: 1998 Canister usage: 
SNFID#: 638 Estimates as of: 2030 18"xl0' 

Fuel Units & Deser. 21 - 18 FLAT PLATES Template: TRIGA-AI (LW/U-Zrx. Alum.. 10 to 20%, U) 0.88 
_vy -'1 Mas.: BOl=3.29k9 ; EOl=3.29k9 "Template Bumup(MWd): 6.65 
ROD Storage Site: SRS Template BOL _vy -'1 M.a. (MT): 0.00018 

Template Decay Time" 25 years 
n.Estimates m x" Xb b Yo Yb Gamma Sources 

Photon Total 
Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventones(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.8271E-09 62.741 125.481 O.OOE+OO 2.40E-07 4.80E-07 Avg. MaV 
Am-241 4.4195E-03 62.741 125.481 O.OOE+OO 2.77E-Ol 5.55E-Ol 0.0150 1.134E+13 
Am-242m 1.8195E-06 62.741 125.481 O.OOE+OO 1,14E-04 2.28E-04 0.0250 2.343E+12 
Am-243 2.3278E-07 62.741 125.481 O.OOE+OO 1.46E-05 2.92E-05 0.0375 2.346E+12 
C-14 4.3203E-05 62.741 125.481 O.OOE+OO 2.71E-03 5.42E-03 0.0575 2.250E+12 
CI-36 4.3023E-oB 62.741 125.481 O.OOE+OO 2.70E-Q6 5.40E-06 0.0850 1.353E+12 
Cm-243 1.6872E-07 62.741 125.481 O.OOE+OO 1.06E-OS 2.12E-05 0.1250 1.376E+12 
Cm-244 1.4880E-Q6 62.741 125.481 O.OOE+OO 9.20E-05 1.84E-04 0.2250 1.225E+12 
Co-60 2.2376E-03 62.741 125.481 O.OOE+OO 1.40E-Ol 2.81E-Ol 0.3750 5.092E+ll 
CS-l34 1.2525E-04 62.741 125.481 O.OOE+OO 7.86E-03 1.57E-02 0.5750 8.237E+12 
Cs-135 3.1549E-05 62.741 125.481 O.OOE+OO 1.98E-03 3.96E-03 0.8500 6.798E+l1 
Cs-137 1,7368E+OO 62.741 125.481 O.OOE+OO 1,09E+02 2.18E+02 1.2500 7.134E+l1 
Eu-l54 2.6947E-Ol 62.741 125.481 O.OOE+OO 1,69E+Ol 3.38E+Ol 1.7500 2.184E+l0 
Eu-155 2.6857E-02 62.741 125.481 O.OOE+OO 1.69E+OO 3.37E+OO 2.2500 3.351E+05 
Fe-55 4.2105E-OS 62.741 125.481 O.OOE+OO 2.84E-03 5.28E-03 2.7500 7.715E+04 
H-3 3.5173E-03 62.741 125.481 O.OOE+OO 2.21E-Ol 4.41E-Ol 3.5000 1.809E+02 
1-129 7.3805E-07 62.741 125.481 O.OOE+OO 4.63E-OS 9.26E-OS 5.0000 7.057E+Ol 
Kr-85 6.9263E-02 62.741 125.481 O.OOE+OO 4.35E+OO 8.69E+OO 7.0000 7.959E+OO 
Np-237 1.4752E-06 62.741 125.481 O.OOE+OO 9.26E-05 1.85E-04 11.0000 9.047E-ol 
Pa-231 8.3970E-09 62.741 125.481 O.OOE+OO 5.27E-07 1.05E-Q6 
Pb-210 1,4995E-13 62.741 125.481 O.OOE+OO 9.41E-12 1.88E-ll 
Pm-147 1.0567E-02 62.741 125.481 O.OOE+OO 6.63E-ol 1.33E+OO 
Pu-238 1.1543E-03 62.741 125.481 O.OOE+OO 7.24E-02 1.45E-Ol 
Pu-239 5.6917E-03 62.741 125.481 O.OOE+OO 3.57E-ol 7.14E-Ol 
Pu-240 2.2802E-03 62.741 125.481 O.OOE+OO 1,42E-Ol 2.84E-Ol 
Pu-241 4.8045E-02 62.741 125.481 O.OOE+OO 3.01E+OO 6.03E+OO 
Pu-242 3.0602E-07 62.741 125.481 O.OOE+OO 1.92E-Q5 3.84E-OS 
Ra-226 5.1293E-13 62.741 125.481 O.OOE+OO 3.22E-ll 6.44E-l1 
Ra-228 2.3323E-l0 62.741 125.481 O.OOE+OO 1,48E-oB 2.93E-oB 
RU-l06 1.0075E-07 62.741 125.481 O.OOE+OO 6.32E-06 1.26E-05 
5e-79 12935E-OS 62.741 125.481 O.OOE+OO 8.12E-04 1.62E-03 
5n-126 1.2238E-OS 62.741 125.481 O.OOE+OO 7.68E-04 1.54E-03 
5r-90 1.6165E+OO 62.741 125.481 O.OOE+OO 1.01E+02 2.03E+02 
Tc-99 4.4120E-04 62.741 125.481 O.OOE+OO 2.77E-02 5.54E-02 
Th-229 4.5684E-10 62.741 125.481 O.OOE+OO 2.87E-oB 5.73E-oB 
Th-230 6.8271E-ll 62.741 125.481 O.OOE+OO 4.28E-09 8.57E-09 
Th-232 2.3744E-l0 62.741 125.481 O.OOE+OO 1.49E-oB 2.98E-oB 
T1-208 1,7368E-oB 62.741 125.481 O.OOE+OO 1.09E-06 2.18E-06 
U-232 4.6797E-oB 62.741 125.481 O.OOE+OO 2.94E-Q6 5.87E-Q6 Thermal Power 
U-233 1,3148E-07 62.741 125.481 O.OOE+OO 8.25E-06 1,65E-05 Nominal Heat Bounding 
U-234 2.5729E-07 62.741 125.481 O.OOE+OO 1.61E-Q5 3.23E-05 Output Heat Output 
U-235 -2.6159E-06 62.741 0.000 6.62E-03 6.45E-03 6.62E-03 <Walts) <W_l 
U-236 1.2719E-OS 62.741 125.481 O.OOE+OO 7.98E-04 1.80E-03 1.40E+OO 2.78E+OO 
U-238 ·3.8857E-oB 62.741 0.000 7.57E-OS 7.33E-OS 7.57E-Q5 Total Total 
V-90 1,6165E+OO 62.741 125.481 O.OOE+OO 1.01E+02 2.03E+02 
Other Radionuclides 1.18E+02 2.36E+02 

m.1.....te~~l'Y.BW:u" .and~ : 
Template Selection Summary 

From SFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE This Templat8 was used for the folloWing f'93SOns: 

Fuel CIadcIing: ALUM ALUM This fuel matches on all parameters except enric:tlment. 
SOL HM eon_Is: U-ALX U 

SOL Enrichment 0/.: 93.14680552 10to20 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimatad 

Nominal: 62.741 Nominal bumup assumed to be 2% of SOL heavy metal mass. 
Boundlng:1 I 125.481 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.52 I 0.981 
Bounding:1 1.03 

1Reactor shutdown, core removal, storage, shlppmg or other date confrmllng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associaled with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: PRR-l (PHILLIPPINES) 'Fuel deeay start date: 1998 Canister usage: 
SNFIDiI: 558 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 30 - 17 FLAT PLATES Template: TRIGA-AI (lW/U-Zrx, Alum.. 10 to 20%, U) 1.25 
Heavy Metal MaS!!: BOl.=2O.33kg ; EOl.=19.71kg 'Template Bumup(MWd): 6.65 
ROO Storage Sit<>: SRS Template BOl Heavy Metal Mass (MT): 0.00018 

"Template Decay Time· 25 years 

n. Estimates m x" Xb b Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.8271E-09 587.029 1,174.058 O.OOE+OO 2.25E-06 4.49E-{)6 Avg. MeV 
Am-241 4.4195E-Q3 587.029 1,174.058 O.OOE+OO 2.59E+OO 5.19E+OO 0.0150 1.061E+14 
Am-242m 1.8195E-{)6 587.029 1,174.058 O.OOE+OO 1.07E-Q3 2.14E-Q3 0.0250 2.192E+13 
Am-243 2.3278E-Q7 587.029 1,174.058 O.OOE+OO 1.37E-04 2.73E-Q4 0.0375 2.195E+13 
C-14 4.3203E-05 587.029 1,174.058 O.OOE+OO 2.54E-Q2 5.07E-02 0.0575 2.105E+13 
CI-:l6 4.3023E-{)6 587.029 1,174.058 0.001:+00 2.53E-05 5.05E-Q5 0.0850 1.2?6E+13 
Cm-243 1.6872E-Q7 587.029 1,174.058 O.OOE+OO 9.90E-05 1.98E-Q4 0.1250 1.287E+13 
Cm-244 1.4660E-06 587.029 1,174.058 O.OOE+OO 8.61E-Q4 1.72E-03 0.2250 1.146E+13 
Co-6O 2.2376E-03 587.029 1,174.058 O.OOE+OO 1.31E+OO 2.63E+OO 0.3750 4.765E+12 
Cs-l34 1.2525E-Q4 587.029 1,174.058 O.OOE+OO 7.35E-Q2 1.47E-Ql 0.5750 7.707E+13 
Cs-l35 3. 1549E-Q5 587.029 1,174.058 O.OOE+OO 1.85E-Q2 3.70E-02 0.8500 6.360E+12 
Cs-137 1.7368E+OO 587.029 1,174.058 O.OOE+OO 1.02E+03 2.04E+03 1.2500 6.675E+12 
Eu-l54 2.6947E-Ol 587.029 1,174.058 O.OOE+OO 1.58E+02 3.16E+02 1.7500 2.043E+11 
Eu-1SS 2.6857E-Q2 587.029 1,174.058 O.OOE+OO 1.58E+Ol 3.15E+Ol 2.2500 3.135E+06 
Fe-55 4.2105E-05 587.029 1,174.058 O.OOE+OO 2.47E-Q2 4.94E-Q2 2.7500 7.219E+05 
H-3 3.5173E-03 587.029 1,174.058 O.OOE+OO 2.06E+OO 4.13E+OO 3.5000 1.716E+03 
1-129 7.3805E-Q7 587.029 1,174.058 O.OOE+OO 4.33E-Q4 8.67E-Q4 5.0000 6.705E+02 
Kr-85 6.9263E-02 587.029 1,174.058 O.ooE+OO 4.07E+01 8.13E+Ol 7.0000 7.565E+01 
Np-237 1.4752E-06 587.029 1,174.058 O.ooE+OO 8.68E-Q4 1.73E-Q3 11.0000 8.601E+00 
Pa-231 8.3970E-Q9 587.029 1,174.058 O.OOE+OO 4.93E-{)6 9.86E-{)6 
Pb-21 0 1.4995E-13 587.029 1,174.058 O.OOE+OO 8.80E-ll 1.76E-l0 
Pm-147 1.0587E-Q2 587.029 1,174.058 O.ooE+OO 6.20E+OO 1.24E+Ol 
Pu-238 1.1543E-Q3 587.029 1,174.058 O.ooE+OO 6.78E-Ql 1.36E+OO 
Pu-239 5.6917E-Q3 587.029 1,174.058 O.ooE+OO 3.34E+OO 6.68E+OO 
Pu-240 2.2802E-03 587.029 1,174.058 O.ooE+OO 1.33E+OO 2.65E+OO 
Pu-241 4.8045E-02 587.029 1,174.058 O.ooE+OO 2.82E+Ol 5.64E+01 
Pu-242 3.0802E-Q7 587.029 1,174.058 O.ooE+OO 1.80E-Q4 3.59E-Q4 
Ra-226 5.1293E-13 587.029 1,174.058 O.ooE+OO 3.01E-l0 6.02E-l0 
Ra-228 2.3323E-l0 587.029 1,174.058 O.ooE+OO 1.37E-07 2.74E-Q7 
Ru-l06 1.oo75E-07 587.029 1,174.058 O.ooE+OO 5.91E-Q5 1.18E-Q4 
S9-79 1.2935E-Q5 587.029 1,174.058 O.ooE+OO 7.59E-Q3 1.52E-Q2 
8n-126 12238E-Q5 587.029 1,174.058 O.OOE+OO 7.18E-Q3 1.44E-Q2 
8r-90 1.6165E+OO 587.029 1,174.058 O.ooE+OO 9.49E+02 1.90E+03 
Te-99 4.4120E-Q4 587.029 1,174.058 O.ooE+OO 2.59E-Ol 5.18E-Ql 
Th-229 4.5684E-l0 587.029 1,174.058 O.ooE+OO 2.68E-Q7 5.36E-Q7 
Th-230 6.8271E-ll 587.029 1,174.058 O.ooE+OO 4.01E-Q8 8.02E-Q8 
Th-232 2.3744E-l0 587.029 1,174.058 O.ooE+OO 1.39E-Q7 2.79E-Q7 
TI-208 1.7368E-Q8 587.029 1,174.058 O.ooE+OO 1.02E-Q5 2.04E-Q5 
U-232 4.6797E-oB 587.029 1,174.058 O.ooE+OO 2.75E-Q5 5.49E-Q5 Thermal Power 
U-233 1.3146E-Q7 587.029 1.174.058 O.ooE+OO 7.72E-Q5 l.54E-Q4 Nominal Heat Bounding 
U-234 2.5729E-Q7 587.029 1,174.058 O.ooE+OO 1.51E-Q4 3.02E-04 OUtpUl Heat Output 
U-235 -2.6159E-{)6 587.029 0.000 8.73E-Q3 7.20E-Q3 8.73E-Q3 /Wattsl /Wattsl 
U-236 1.2719E-Q5 587.029 1.174.058 O.ooE+OO 7.47E-Q3 1.49E-Q2 1.31E+Ol 2.61E+Ol 
U-238 -3.8857E-Q8 587.029 0.000 5.47E-Q3 5.45E-Q3 5.47E-Q3 Total Total 
Y-90 1.6165E+OO 587.029 1,174.058	 O.ooE+OO 9.49E+02 1.90E+03 
Other Radianuelides 1.10E+03 2.21E+03 
m. Template ~ Summary, ,..t~ 
Template selection SUmmary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

BOL Enrichment %: 19.87821382 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 587.029 Nominal bumup calculated from the heavy metal mass deslroyed. 
Bounding: 1,174.058 Bounding bumup tsSumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulllD11er Given Bumup Estimated EOl HMlGiven EOl HM 

Nomlnal:1 0.78 I 1.001 
Bounding: 1.56 ,

Reactor shutdown, cora removal, storage. shipping or other date conflnnlng that llracfiatlon ceased for fuel.
 

2Talai bumup for all fuel associated \Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. FlId.ltd TempI/lte 1Jlf~"n Estimated 

Fuel Name: PUlSTAR - BUFFALO 1Fuel decay start date: 1978 Canister usage: 
SNFID#: 174 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 24 - CANISTER OF RODS Template: PWR (Ught Water, Zirc. 0 to 5%, U) 2.00 
Heavy Metal Ma••: BOL.,,254.67k9 ; EOL.,,252.20k9 'Template Bumup(MWd): 61.92 
ROD Sto<age Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.00176911
 

Template Decay Time' 50 years
 
U. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-Q9 2,348.473 4,696.946 O.ooE+OO 2.52E-Q6 5.04E-OG Avg_MeV 
Am-241 1.4751E-Ql 2,348.473 4,696.946 O.ooE+OO 3.46E+02 6.93E+02 0.0150 1.787E+14 
Am-242m 2.6809E-04 2,348.473 4,696.946 O.ooE+OO 6.30E-Ql 1.26E+OO 0.0250 3.582E+13 
Am-243 6.2484E-04 2,348.473 4,696.946 O.ooE+OO 1.47E+OO 2.93E+OO 0.0375 3.375E+13 
C-14 4.7820E-05 2,348.473 4,696.946 O.ooE+OO 1.12E-Ol 2.25E-Ql 0.0575 4.223E+13 
CI-36 8.0297E-07 2,348.473 4,696.946 O.ooE+OO 1.89E-03 3.nE-03 0.0850 1.973E+13 
Cm-243 1.7426E-04 2,348.473 4,696.946 O.ooE+OO 4.09E-01 8.18E-Ol 0.1250 1.313E+13 
Cm-244 2.7616E-Q2 2,348.473 4,696.946 O.ooE+OO 6.49E+Ol 1.30E+02 0.2250 1.685E+13 
Co-GO 3.5610E-04 2,348.473 4,696.946 O.ooE+OO 8.36E-Ol 1.67E+OO 0.3750 7.275E+12 
Cs-l34 2.6260E-07 2,348.473 4,696.946 O.ooE+OO 6.17E-Q4 1.23E-03 0.5750 1.713E+14 
Cs-l35 1.4433E-05 2,348.473 4,696.946 O.ooE+OO 3.39E-Q2 6.78E-02 0.8500 1.673E+12 
Cs-137 9.8870E-Ql 2,348.473 4,696.946 O.ooE+OO 2.32E+03 4.64E+03 1.2500 1.065E+12 
Eu-154 6.0320E-03 2,348.473 4,696.946 O.ooE+OO 1.42E+Ol 2.83E+Ol 1.7500 4.681E+l0 
Eu-155 2.1nOE-04 2,348.473 4,696.946 O.ooE+OO 5.11E-Ol 1.02E+OO 2.2500 7.695E+06 
Fe-55 7.9296E-Q7 2,348.473 4,696.946 O.ooE+OO 1.86E-03 3.72E-03 2.7500 2.711E+07 
H-3 8.9486E-Q3 2,348.473 4,696.946 O.ooE+OO 2.10E+01 4.20E+Ol 3.5000 1.935E+06 
1-129 9.8288E-Q7 2,348.473 4,696.946 O.ooE+OO 2.31E-03 4.62E-03 5.0000 8.269E+05 
Kr-85 1.0707E-Q2 2,348.473 4,696.946 O.ooE+OO 2.51E+01 5.03E+Ol 7.0000 9.526E+04 
Np-237 1.1927E-Q5 2,348.473 4,696.946 O.ooE+OO 2.80E-02 5.60E-Q2 11.0000 1.094E+04 
Pa-231 1.4703E-09 2,348.473 4,696.946 O.OOE+OO 3.45E-OG 6.91E-OG 
Pb-21 0 1.6828E-l0 2,348.473 4,696.946 O.ooE+OO 3.95E-Q7 7.90E-07 
Pm-147 6.9606E-OG 2,348.473 4,696.946 O.ooE+OO 1.63E-Q2 3.27E-Q2 
Pu-238 6.6263E-02 2,348.473 4,696.946 O.ooE+OO 1.56E+02 3.11E+02 
Pu-239 1.1618E-02 2,348.473 4,696.946 O.ooE+OO 2.73E+Ol 5.46E+Ol 
Pu-240 1.5142E-02 2,348.473 4,696.946 O.ooE+OO 3.56E+Ol 7.11E+Ol 
Pu-241 4.3766E-01 2,348.473 4,696.946 O.ooE+OO 1.03E+03 2.OGE+03 
Pu-242 6.4260E-OS 2,348.473 4,696.946 O.ooE+OO 1.51E-01 3.02E-Q1 
Ra-226 3.8501E-l0 2,348.473 4,696.946 O.ooE+OO 9.04E-07 1.81E-Q6 
Ra-228 5.2955E-12 2,348.473 4,696.946 O.ooE+OO 1.24E-08 2.49E-oB 
Ru-1OG 2.0413E-14 2,348.473 4,696.946 O_ooE+OO 4.79E-ll 9.59E-11 
5 ...79 1.2376E-Q5 2,348.473 4,696.946 O.ooE+OO 2.91E-02 5.81E-02 
5n-126 2.5210E-Q5 2,348.473 4,696.946 O.ooE+OO 5.92E-Q2 1.18E-Ql 
5r-90 6.4163E-Ql 2,348.473 4,696.946 O.OOE+OO 1.51E+03 3.01E+03 
Te-99 3.9357E-04 2,348.473 4,696.946 O.ooE+OO 9.24E-Ql l.65E+OO 
Th-229 1.5644E-10 2,348.473 4,696.946 O.ooE+OO 3.67E-07 7.35E-Q7 
Th-230 2.7972E-08 2,348.473 4,696.946 O.ooE+OO 6.57E-Q5 1.31E-Q4 
Th-232 5.3036E-12 2,348.473 4,696.946 O.ooE+OO 1.25E-08 2.49E-08 
TI-208 1.5136E-Q7 2,348.473 4,696.946 O.ooE+OO 3.55E-04 7.11E-Q4 
U-232 4.1005E-Q7 2.348.473 4,696.946 O.ooE+OO 9.63E-04 1.93E-Q3 Thermal Power 
U-233 2.5656E-oB 2,348.473 4,696.946 O.ooE+OO 6.07E-OS 1.21E-Q4 Nominal Heat Bounding 
U-234 5.2665E-Q5 2,348.473 4,696.946 O.ooE+OO 1.24E-Ql 2.47E-Ol Output Heat Output 
U-235 -1.4467E-Q6 2,348.473 0.000 3.30E-Q2 2.96E-02 3.30E-02 <Watts) <Watts) 
U-236 7.5888E-Q6 2,348.473 4,696.946 O.ooE+OO 1.78E-Q2 3.56E-Q2 4.25E+Ol 8_50E+01 
U-238 -2.6129E-Q7 2,348.473 0.000 8.OSE-Q2 7.98E-Q2 8.OSE-Q2 Total Total 
V-90 6.4180E-01 2,348.473 4,696.946 O.ooE+OO 1.51E+03 3.01E+03 
Other Radionuelides 2.24E+03 4.48E+03 
olD. T~ SeIeI:tIon s...-tY.......... llndChed<s
 
Template Selection 5ummarv 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Templale was used for the following reasons:
 

Fuel Cladding: ZIRG-2 ZIRC This fuel matches PWR Template on all but one parameter (enrichment) making PWR a reasonable
 
BOl HM Constituents: U02 U maim. 

SOL Enrichment Of.: 5.99643776 Ot05 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 2,348.473 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:! 2,546.7121 4,696.946 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup E.timated EOl HMlGlvon EOl HM 
Nominal: 0.26 I 1.001
 

Boundln9:1 0.53
 1.84 ,
Reactor shutdown, core removal, storage, shIpping or other date confmnlng that Irradiation ceased for fuel. 

~alai bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templat!! Woi'D1l4ion Estimated 

Fuel Name: PULSTAR-N.C. STATE UNIV. 'Fuel decay start dste: 2035 Canister usage: 
SNFIDO: 175 Estimates as of: 2030 18"x10' 

Fuel Units & Doser: 25 - 5 X 5 ROD ARRAY Template: PWR (Ught Water, ljrc. 0 to 5%. U) 1.25
 
_vy Metal Mas., B01..=316.871<g ; EOI..=315.90kg 'Template Bumup(MWd): 61.92
 
ROD Storage 5110: INEEL Template BOL ~ Metal Ma.. (MT): 0.00176911
 

""emplate Decay Time' 5 years 
n. Estimates m b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
'::A:::.C-,.::22:;:;7;.;- __'2;o'.~354~7~E_;-1~0----~920.047 1,840.093 0.ooE+O~0~-~2~.17E-07 4.33E_Q7 Avg. MeV 
'::A...,m'--2='4~1c-~---_--__76.'=58=11~E=_-':'027___---~9"=2':'0.'=04c.;7=__-----'1",,840~,,=,.093 o.ooE+OO 6.05E+Ol 1.21E+02 0.01 SO 2.626E+14 
Am-242m 3.2913E-Q4 920.047 1,840.093 ,,0"'.00:;:~E+O""0;_--_;3~.03SEo--Q~1;_--~6"'.OB~E':'-0~1:;___lI--0;:.0~2"'SO~__~6';.048;;-~E:=_+:.::1:;;_3 
Am-243 6.2742E-Q4 920.047 1,840.093 O.ooE+OO 5.77E-Ol 1.15E+OO 0.0375 5.662E+13 

-;C""-10;:4;;---- 4"'.;;:80~7~8:;oE_;-Q5~---___;;9~20:<=.~04~7;_--____:1;.::,84~0~.093 0.001'+00 4.42E_Q2 8.85E_Q~2:-----__jI_-..::0"'.05:::.7"'5:-------_.::5"'.2:7~6:"E'"+_'::::13 
CI-36 8.0313E-07 920.047 1,840.09"3---0.ooE.t<>0 7.39E-04 1.48E_Q3 0.0850 3.332E+13 
Cm-243 5.2oo3E-04 920.047 1,840.093 0.ooE+OO':'---~_...24.~7=,8=E-Q-7::1,------,9"",:,57"E=--Q-==1_-+--.::0".1,:,2SO=-----73.,,01~6::::Ec.+~13 
~C;Cm-,;-2::::44c-'---_-~~---c:-ll·.:;;5443::-196",1;,;EE=-:",0011;-----~9;;;2",0.:;;04::-7=-- _;1c':,84~0"='.09} o.ooE+OO 1.42E+02 2.84E+02 °0·.22SOSO 21·.859351EE++1133 
Co-W 920.047 1,840.093 O.ooE+OO 1.21 E+02 2.43E+02 37
-;C2S'c-l~342-- ~9".6",5~28;;:E:=-~0",,1 -;922~0.:;.042;7---___,1;.:,840;S".0~93 0.oo:;oE:.'.+oo~-_---,8;::.88~E=,+O"""2----;1;'C.7~:;8,,E,,+03~-+_o::O.o::57;;SO;;;------;2~.9~;30;:3"E+'cl;;o4 
~C;-:S--,:1.;::35:o- -=1,::.4433=:=;E=_-.:;:05==-------9=:2~0",.04:-:-=7-------:-1",,840~.~093- ---O:OOE+OO 1.33E-02 2.66E_Q2 0.8500 6.785E+13 
.,C~Sc..;-1~3~7 -,2;;:'.;.79",3;;:;9""E"'+OO:2'- ----;9;;;2",0.",047.7:;_--~1;.:'840~"",.093 O.ooE+OO 2.57E+03 5.14E+03 1.2500 3.156E+13 
"E"'u:..,-1;.:54o=------------'2~.2:o_6:::2~6;;:E;.;-0"'1;_---__792"'0"'."'04_:;7:_--_c.;1",,840:-;.:;:;;.093 O.ooE+OO 2.08E+02 4.16E+02 1.7500 4.894E+l1 
"E""u:..,-1~5"'5c------~_-'1".1'=680=E=-.;::0"-1-----'9~2::::0"'.04~7----1",840""''''.0'''9:~3~~~--0==.':'00'''E=_+OO'''''----'-1'''.0.=7=E+O'_'''2;_---2'''.~15E+02 2.2500 2.456E+l1 
Fe-55 1.2780E-Ol 920.047 1,840.093 0.00:;:E.:c+OO~__---71':;.1 ;;:7E"'+O~2---~2."'35;cE"'+O,;;o:2-+-~2 ..;:75OO~----':'8.~226;:~E~+09~ 

.:.H'--3=- --='1.'-=1~188~E;.;-Qo=l;__---_.::9:::2"'0.'=047.7=__---1",84~0~.093 O.ooE+OO 1.03E+02 2.05E+02 3.5000 1.055E+09 
1-129;e--- ._~9';.82~88;;:E:=-Q~7----__;922~0.:;.042;7---___,1;.:,840;S~.0~93 O.ooE+OO 9.04E-Q4 1.81E-Q3 5.ססOO 1.732E+06 
Kr-SS l.9606E_Ql 920.047 1,840.093 O.ooE+OO 1.80E+02 3.61E+02 7.ססOO 1.997E+05 
Np-237 9.6915E-Q6 920.047 1,840.093 O.ooE+OO 8.92E-03 1.78E_Q2 11.ססOO 2.294E+04 
Pa-231 8.5917E-l0 920.047 1,840.093 O.ooE+OO 7.00E-07 1.58E-Q6 
Pb-21 0 1.6247E-12 920.047 1,840.093 O.ooE+OO 1.49E_Q9 2.99E_Q9 
Pm-147 l.0063E+OO 920.047 1,840.093---0.001'+00 9.26E+02 1.SSE+03 
Pu-236 9.4428E_Q2 920.047 1,840.093 O.ooE+OO 8.69E+Ol 1.74E+02 
Pu-239 1.1631E_Q2 920.047 1,840.093 O.ooE+OO 1.07E+Ol 2.14E+Ol 
Pu-240 1.4919E-Q2 920.047 1,840.093 O.ooE+OO 1.37E+Ol 2.75E+Ol 
Pu-241 3.8130E+OO 920.047 1,840.093 O.ooE+OO 3.51E+03 7.02E+03 
Pu-242 6.4280E_Q5 920.047 1,840.093 O.ooE+OO 5.91E-02 1.18E_Ql 
Ra-226 1.2608E-ll 920.047 1,840.093 O.ooE+OO 1.16E-Q8 2.32E-Q8 
Ra-228 3.8986E-12 920.047 1,840.093 O.ooE+OO 3.59E-Q9 7.17E-Q9 
Ru-1OB 5.4910E_Ql 920.047 1,840.093 O.ooE+OO 5.05E+02 1.01E+03 
50-79 1.2380E_Q5 920.047 1,840.093 O.ooE+OO 1.14E_Q2 2.28E-02 
5n-126 2.5210E_Q5 920.047 1,840.093 O.ooE+OO 2.32E_Q2 4.84E_Q2 
5r-9O 1.8718E+OO 920.047 1,840.093 O.ooE+OO l.72E+03 3.44E+03 
Tc-99 3.9357E-Q4 920.047 1,840.093 O.ooE+OO 3.62E:=-~0;;-1 ",=7",.2~4E:=-Q~1---l1 
Th-229 2.9603E-ll 920.047 1,840.093 O.ooE+OO 2.72E-08 5.45E-Q8 
Th-230 4.5559E-Q9 920.047 1,840.093 O.ooE+OO 4.19E-OB 8.36E-Q6 
Th-232 5.2826E-12 920.047 1,840.093 0.OOE,",+OO~__---:;4",.8:~6~E-;-Q~9----;9c;.7",2;;:E-;-Q9;7---j1 
Tl-208 1.9654E_Q7 920.047 1,840.093 O.ooE+OO 1.81 E-Q4 3.62E-Q4 
U-232 5.7807E_Q7 920.047 1,840.093 O.ooE+OO 5.30E-Q4 1.OBE-Q3 Thermal Power 

.;:U;.:--2",33~ ~2",.327;;:88:o;E~-Q8~ _;9~2~0",.04:7.;7_- _ ___,1;.::,840:sc;'029:~3:---_----c0",.00~E=,+OO~ .;;2,::.1;;;4",E_;-Q5~---4~.",2,,9E:=-Q5~_---INominaI Heat Bounding
U-234 4.1182E_Q5 920.047 1,840.093 O.ooE+OO 3.79E-02 7.58E-Q2 Oulpu1 Heat Output 
U-235 -l.4494E-OB 920.047 0.000 2.76E_Q2 2.62E_Q2 2.76E_Q2 /Watts) /Wattsl 
U-236 7.5846E-Q6 920.047 1,840.093 O.ooE+OO 6.96E_Q3 1.39E_Q2 S.64E+Ol 1.13E+02 
U-238 -2.6129E_Q7 920.047 0.000 1.02E_Ql 1.02E_Ql 1.02E_Ql Total Total 
V-90 1.8718E+OO 920.047 1,840.093 O.ooE+OO 1.72E+03 3.44E+03 
Other Radionuclides 3.82E+03 7.84E+03 
m. Temolate SeIedion Sa_n', 11 , and CliedIl> 
Template Selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator:I-_L:::.IG=:HT=W~A-,:TE=R--+--=U=G-,:HT:::W~AT:..:E::.Rc---1 

BOL ~:'~=~:I- __---,Z=;:x,,;-;Re-O;2C'2-,_--+__-,Z==;I~,:"C:'....__-1 
BOLEnrichmentOfc.: 4.025941269 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 I 920.047 Nominal bumup caJculated from the heavy metal mass destroyed.
 
Bounding: 1,840.093 Bounding bumup assumed to be twioe nominal bumup.
 

Checks 
Estimated Bumupl

BumUD MulllDlIer Given BumuD EsUmated EOl HMlGlven EOL HM 
Nominal: 0.08 I 1.001 

Bounding: 0.17 ,
Reactor shutdown. core removal. storage, shlppmg or other date confllTmng that Irradiation ceased for fuel.
 

2101al bumup for all fuel associated >Mth this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I.FuelandT~W_IJo" Estimaled 

Fuel Name: PULSTAR-SUNY-BUFFALO 'Fuel decay start date; 1965 Canister usage: 
SNFID#: 176 Estimates as ot. 2030 18"xl0' 

Fuel Units & Oeser: 996 - ROO Template: PWA (Ught Water. lire, 0105%, U) 2.96 
Heavy Metal Mass: BO~537.54kg ; E0l.=499.99kg "Template Bumup(MWd): 61.92 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 65 years 

ll. F$limates m x" x. b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.258IE-09 35,707.513 71,415.026 O.ooE+OO 4.49E-05 8.98E-05 Avg.MeV 
Am-241 1.4761E-Ol 35,707.513 71,415.026 O.ooE+OO 5.27E+03 1.05E+04 0.0150 1.933E+15 
Am-242m 2.5032E-04 35,707.513 71,415.026 O.ooE+OO 8.94E+OO 1.79E+Ol 0.0250 3.840E+14 
Am-243 62387E-04 35,707.513 71,415.026 O.ooE+OO 2.23E+Ol 4.46E+Ol 0.0375 3.590E+14 
C-14 4.7739E-05 35,707.513 71,415.026 O.ooE+OO 1.70E+OO 3.41E+OO 0.0575 4.926E+14 
CI-36 8.0297E-07 35,707.513 71,415.026 O.ooE+OO 2.87E-02 5.73E-02 0.0850 2.101E+14 
Cm-243 1.2099E-04 35,707.513 71,415.026 O.ooE+OO 4.32E+OO 8.64E+OO 0.1250 1.371E+14 
Cm-244 1.5560E-02 35,707.513 71,415.026 O.ooE+OO 5.56E+02 1.11E+03 0.2250 1.787E+14 
Co-50 4.9580E-05 35,707.513 71,415.026 O.ooE+OO 1.77E+OO 3.54E+OO 0.3750 7.735E+13 
Cs-l34 1.7022E-09 35,707.513 71,415.026 O.ooE+OO 6.08E-05 1.22E-04 0.5750 1.841E+15 
Cs-135 1.4433E-05 35,707.513 71,415.026 O.ooE+OO 5.15E-Ol 1.03E+OO 0.8500 1.476E+13 
Cs-137 6.9929E-Ol 35,707.513 71,415.026 O.ooE+OO 2.50E+04 4.99E+04 1.2500 6.901E+12 
EU-I54 1.8023E-03 35,707.513 71,415.026 O.ooE+OO 6.44E+Ol 1.29E+02 1.7500 3.971E+11 
Eu-155 2.6793E-05 35,707.513 71,415.026 O.ooE+OO 9.57E-Ol 1.91E+OO 2.2500 6.993E+07 
Fe-55 1.4580E-08 35,707.513 71,415.026 O.ooE+OO 5.21E-04 I.04E-03 2.7500 3.477E+08 
H-3 3.8566E-03 35,707.513 71,415.026 O.ooE+OO 1.38E+02 2.75E+02 3.5000 1.726E+07 
'-129 9.8266E-07 35,707.513 71,415.026 O.ooE+OO 3.51E-02 7.02E-02 5.0000 7.371E+06 
Kr-85 4.0617E-03 35,707.513 71,415.026 O.ooE+OO 1.45E+02 2.90E+02 7.0000 8.485E+05 
Np-237 1.2645E-05 35,707.513 71,415.026 O.ooE+OO 4.52E-ol 9.03E-Ol 11.0000 9.739E+04 
Pa-231 1.6376E-09 35,707.513 71,415.026 O.ooE+OO 5.85E-05 1.17E-04 
Pb-210 2.8795E-l0 35,707.513 71,415.026 O.ooE+OO 1.03E-05 2.06E-05 
Pm-147 1.3264E-07 35,707.513 71,415.026 O.ooE+OO 4.74E-03 9.47E-03 
Pu-238 5.8662E-02 35,707.513 71,415.026 O.ooE+OO 2.10E+03 4.21E+03 
Pu-239 1.1613E-02 35,707.513 71,415.026 O.ooE+OO 4.15E+02 8.29E+02 
Pu-240 1.5142E-02 35,707.513 71,415.026 O.ooE+OO 5.41E+02 1.08E+03 
Pu-241 2.1269E-ol 35,707.513 71,415.026 O.ooE+OO 7.59E+03 1.52E+04 
Pu-242 6.4260E-05 35,707.513 71,415.026 O.ooE+OO 2.29E+OO 4.59E+OO 
Ra-226 5.8669E-l0 35,707.513 71,415.026 O.ooE+OO 2.10E-05 4.19E-05 
Ra-228 5.3036E-12 35,707.513 71,415.026 O.ooE+OO 1.89E-07 3.79E-07 
Ru-l06 6.8136E-19 35,707.513 71,415.026 O.ooE+OO 2.43E-14 4.87E-14 
Se-79 12372E-05 35,707.513 71,415.026 O.ooE+OO 4.42E-Ol 8.84E-ol 
Sn-126 2.5184E-05 35,707.513 71,415.026 O.ooE+OO 9.ooE-ol 1.80E+OO 
Sr-90 4.4913E-ol 35,707.513 71,415.026 O.ooE+OO 1.60E+04 321E+04 
Tc-99 3.9357E-04 35,707.513 71,415.026 O.ooE+OO 1.41E+Ol 2.81E+Ol 
Th-229 1.9331E-l0 35,707.513 71,415.026 O.ooE+OO 6.90E-06 1.38E-05 
Th-23O 3.5223E-08 35,707.513 71,415.026 O.ooE+OO 1.26E-03 2.52E-03 
Th-232 5.3085E-12 35,707.513 71,415.026 O.ooE+OO 1.90E-07 3.79E-07 
T1-208 1.3102E-07 35,707.513 71,415.026 O.ooE+OO 4.66E-03 9.36E-03 
U-232 3.5497E-07 35,707.513 71,415.026 O.ooE+OO 1.27E-02 2.54E-02 Thermal Power 
U-233 2.6647E-08 35,707.513 71,415.026 O.ooE+OO 9.52E-04 1.90E-03 Nominal Heat Bounding 
U-234 5.5023E-05 35,707.513 71,415.026 O.ooE+OO 1.96E+OO 3.93E+OO Output Heat Output 
U-235 -1.4485E-06 35,707.513 0.000 6.93E-02 1.76E-02 6.93E-02 /Watts) /Wattsl 
U-236 7.5969E-06 35,707.513 71,415.026 O.ooE+OO 2.71E-ol 5.43E-ol 5.24E+02 1.05E+03 
U-238 -2.6129E-07 35,707.513 0.000 1.70E-ol 1.61E-Ol 1.70E-Ol Total Total 
Y-90 4.4913E-ol 35,707.513 71,415.026 O.ooE+OO 1.60E+04 3.21E+04 
Other Radionuclides 2.42E+04 4.84E+04 

m. Template Selerilous.u-...,.. ~ andCJted<s 
Template selection SummaN 

FromSFD lJMd Basis for Parameter Differences: 
Reactor_r: UGHTWATEA LIGHT WATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC-4 ZIRC Th~ luel matches PWR Template on atl but one panuneler (enrichment) mal<ing PWR arsasonable 
BOl HM Constituents: U02 U match. 

BOl Enrichment %: 5.965123646 Ot05 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 I 35,707.513 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 71.415.026 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup( 
Bum.... MultiDlier Given BumUD Estimated EOl HMlGlven EOL HM 

Nominal: 1.90 I 1.001 
Bounding: 3.80 ,

Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2ToIai bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuels"" TempIIlte lnfonillltion Estimated 

Fuel Nomo: PURDUE UNIVERSITY 'Fuel decay start dais: 2035 Canister usage: 
SNFIDIJ: 178 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc" 16 - 10 FLAT PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 0.44
 
Heavy Metal Mass: BOL.oI8.18kg ; EOL.o18.18kg 'Template Bumup(MWd): 367.2
 
ROD Storage Site: SRS Template BOl_vy Metal Mass (MT): 0.00116689
 

Template Decay Time: 5 years 

m b y" Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-'cA",c-,-22~7,-- --71.~4'i-54;;;5"Eo--~10:c- ---;344S.:;;38,,2;c----_--;c688;;;?7~63 O.OOE_HlO 5.01 E-08 1.00E_D7 Avg. MeV 
Am-241 1.1190E-03 344.382 688.763 0.OOE-HlO~:-__-:;3;::.85E-Dl 7.71E-Ol 0.0150 1.329E+14 

-';AC:m"--2;04;-;2Ccm:-----_=__=_-=__=__=_74"'.:::-54!""2~5:;:Ei'-'.-D~'=.;,7'=--=--=--=--=--=--=--=-~344~t."'38f""2t_=__=__=__=__=__=__=_-;:688l~r,,,.7~6:::,3_----O:OOE+oo 1.56E-D4 3.13E-04 0.0250 2.863E+13 
'rA"'mo--2;c43= ._-;cl.'i4;o92o,l;;Ec--D60;;:; -;:344:-:7."'38;o2;;-------;o688~.7",,63 O.OOE+OO 5.14E-04 1.03E_D3 0.0375 2.642E+13 
-;C~--o:14~--------.--:;:5'::.7c=2-=-447:E=_--=09~_-----c344~".38?-2_---_;:688~.~763 0.OO:-=E,,+OO-= 71.::977E=-_;:oo7-----'3~.7947:E=_-D6-=---+--'0-'.0::57,,5'---- __--=:2.c:598=E:-:+.c13::
~Ccl-::-38~,-----_-;cl.:;:31;';;2;;4"'E:_;-3;:;2:----:_;344::;:;:.:;:38~2:_---"'688~.7:",63---0-.00E+oo 4.52E-30 9.04E-30 0.0850 1.656E+13 
Cm-243 2.3876E-07 344.382 688.763 O.OOE+OO 8.15E-D5 1.63E-D4 0.1250 1.434E+13 
-;C"'m"--2;o44~----===_===5:;:.~204~i2~E~-D5~========1344~t.~38~2~=======~688~~.7""63 O.OOE+OO 1.79E-02 3.58E-02 0.2250 1.404E+13 
-;C0-60~~-------37·"'82=08;~E'_'.-D5;7--------;344::_7."'38"'2:_----;:688~.7""63: O.OOE+OO 1.32E_D2 2.63E-02 0.3750 6.794E+12 
.;:C"'S:.-:-1"'34:o---------4~.':'88o::9=3:;:E-:;-D'""1----_"344~.-='38='2:_---_;:688~.7""63 .;.;0-;;.OO"'E;o+OO~:_--17.68~E='-Hl~2---3:;;:.';';35"iE;='-Hl~2-+-0;:.5;;7::o50~---9';'.;;;332~E+,-:1;;;-3 
Cs-135 3.4477E_D6 344.382 688.763--- O.OOE+OO 1.19E-D3 2.37E_D3 0.8500 1.307E+13 

.;:C"'S--;-lc=3':7 .---'2;::.8:;;-7:::3c;;1::::E-HlO"='___ -;:344::_7.-='38?2:_---c=688~.7",6,,3,--- O.OOE+OO 9.89E_Hl2 1.98E_Hl3 1.2500 2.431E+12 
~E:"u--::-l~54;;-----------,8:;:.;c205~3~E:_;-D;;:2----_;;344~.~38;;;2:_---~688;S;.763 O.OOE+OO 2.63E_Hll 5.65E_Hll 1.7500 1.020E+l1 
.;:E"'u'-;-1'"'5c:5 --;o3."'9~134~Ec--D;o2;;--_--__o344:-:7,o.38=2_---_=688~.763 O.OOE+OO 1.35E_Hll 2.70E_Hll 2.2500 2.139E+ll 
7F~e-='5c:5---------6"'.-=-74~2"'9'=E-:;-D""3'------_"344~.-='38='2:_----"688":"'=.763 O.OOE+OO 2.32E+OO 4.64E+OO 2.7500 1.230E+09 
H-3 1.0599E-02 344.382 688.763 O.OOE+OO 3.65E+OO 7.30E+OO 3.5000 1.365E-HlB 
1-129 7.5300E_D7 344.382 688.763 O.OOE+OO 2.59E-D4 5.19E-D4 5.0000 4. 193E+02 
Kr-85 2.8595E_Dl 344.382 688.763 O.OOE-HlO 9.85E_Hll 1.97E_Hl2 7.0000 4.679E+Ol 
Np-237 9.5479E_D6 344.382 688.763 O.OOE+OO 3.29E_D3 6.58E_D3 11.0000 5.277E+OO 
Pa-231 8.9297E-l0 344.382 688.763 O.OOE+OO 3.08E-07 6.15E_D7 
Pb-21 0 3.7609E-12 344.382 688.763 O.OOE+OO 1.30E_D9 2.59E_D9 
Pm-147 2.5452E+OO 344.382 688.763 O.OOE+OO 8.77E_Hl2 1.75E-Hl3 
Pu-238 2.0550E_D2 344.382 688.763 O.OoE-HlO 7.08E+OO 1.42E_Hll 
Pu-239 4.2638E-D4 344.382 688.763 O.OOE+OO 1.48E-Ol 2.95E_Dl 
Pu-240 2.4401 E-04 344.382 688.763 O.OOE+OO 8.40E_D2 1.68E_Dl 
Pu-241 6.8764E_D2 344.382 688.763 O.OOE+OO 2.37E_Hll 4.74E_Hll 
Pu-242 3.6329E_D7 344.382 688.763 O.OOE+OO 1.25E-D4 2.50E-D4 
Ra-226 3.8045E-ll 344.382 688.763 O.OOE+OO 1.31 E-08 2.62E-oB 
Ra-228 2.9902E-15 344.382 688.763 O.OOE+OO 1.03E-12 2.OOE-12 
Ru-lOO 1.9055E_Dl 344.382 688.763 O.OOE+OO 6.56E_Hll 1.31E_Hl2 
-;S:':e-'"'7;;:;9:=----------71."'2938~"'Ec;_D5~-------;344::-7."'38=:2:-----;:688~.~763 O.OOE+OO 4:45E_D3 8.91E-D3 
Sn-126 1.1574E-D5 344.382 688.763 O.OOE+OO 3.99E_D3 7.97E-D3 
Sr-90 2.7505E+OO 344.382 688.763 O.OOE+OO 9.47E_Hl2 1.89E_Hl3 
Tc-99 4.2239E-D4 344.382 688.763 O.OOE+OO 1.45E_Dl 2.91 E_Dl 
Th-229 1.8848E-12 344.382 688.763 O.OOE+OO 6.49E-l0 1.30E_D9 
Th-230 1.7042E_D6 344.382 688.763 O.OOE+OO 5.87E_D6 1.17E-D5 
Th-232 7_8132E-15 344.382 688.763 O.OOE+OO 2.69E-12 5.38E-12 
TI-208 4.4063E-oB 344.382 688.763 O.OOE+OO 1.52E-D5 3.03E-Q5 
U-232 1.3151E-<l7 344.382 688.763 O.OOE+OO 4.53E_D5 9.OOE-05 Thermal Power 
-;:U'"'-2"'33~--------0'1.~9564~~E:_;-D"'9'-------:_;344::;:;:."'38~2:_---"'688~.7~63~--~0.:;;OO~E:o:+OO~---6"'.,;,:74~Eo:.-D~7:o-----o,l.~35;;;Eo:.-D6~--jJNorninalHeatBounding
U-234 1.8371 E-D4 344.382 688.763 O.OOE+OO 6.33E_D2 1.27E_Dl Output Heal Output 
U-235 -2.7235E_D6 344.382 0.000 7.47E-D3 6.53E-03 7.47E-D3 /Wattsl /Wattsl 
U-238 1.5493E-D5 344.382 688.763 O.OOE+OO 5.34E-03 1.07E-D2 1.7SE+01 3.49E+Ot 
U-238 -4.2851 E_D9 344.382 0.000 4.95E_D3 4.95E_D3 4.95E-D3 Total Total 
V-90 2.7505E+OO 344.382 688.763 O.OOE+OO 9.47E_Hl2 1.89E-Hl3 
Other Radionuclides 1.77E_Hl3 3.54E_Hl3 
Ill.Tempbte Sdeetlon ~ry.1J1ttDU .mtdChecb 

emplate Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 
Fuel Cladding: --'A"l'CU::-M"'(::-II::00C:::-)--+---==;-Al:-:U7.M-;c:-:-'----I.Th;:·,~ 1001 malches ATR Templale on all but one paremeter (enrichment) mal<iIg ATR a reasonable 

BOl HM Constituents: U3S12 U mal"'. 
BOl Enrichment %:t---'-;1"9.""ooo21"'402=---j---'-;60:;;7'O'-I:-:00:::---t 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated

Nomlnal:1 I 344.382 Nominal bumup assumed to be 2% of BOL heavy metal M3SS.
 
Bounding: 688.763 Bounding bumup assurr.ed 10 be twice nominal bumup.
 

Checks 
Estimated Bumup/ 

Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM
 
Nornlnal:1 0.06
 I 0.981
 

Sounding: 0.12
 ,
Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

1"otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to gat specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel."" Template Wornutjion Estimated 

Fuel Name: PURDUE UNIVERSITY 1FueI decay start date: 2035 Canister usage: 
SNF 10#: 177 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 124 - ELEMENT Templa1e: ATR (Ughl Waler. Alum.. 60 10100%. U) 3.44 
Heavy Metal M....: BOl=2.22kg ; EOl=2.22kg 'Templa1e Bumup(MWd): 367.2 
ROO Slorage Si1s: SRS Template BOl Heavy Metal Ma•• (MY): 0.00116689
 

Template Decay Time" 5 years
 
n.Estlumtes m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4S4SE-l0 42.040 84.080 O.ooE+OO 6.11E-D9 1.22E-08 Avg. MeV 
Am-241 1.1190E-03 42.040 84.080 O.ooE+OO 4.70E-D2 9.41E-02 0.0150 1.622E+13 
Am-242m 4.S42SE-07 42.040 84.080 O.ooE+OO 1.91E-OS 3.82E-OS 0.0250 3.495E+12 
Am-243 1.4921E-D6 42.040 84.080 O.ooE+OO 6.27E-OS 1.2SE-D4 0.0375 3.22SE+12 
C-14 S.7244E-09 42.040 84.080 O.ooE+OO 2.41E-07 4.81E-07 0.0575 3.171E+12 
CI-36 1.3124E-32 42.040 84.080 O.ooE+OO S.S2E-31 1.10E-30 0.0850 2.021E+12 
Cm-243 2.3676E-07 42.040 84.080 O.ooE+OO 9.9SE-OO 1.99E-OS 0.1250 1.751E+12 
Cm-244 S.2042E-DS 42.040 84.080 O.ooE+OO 2.19E-03 4.36E-03 0.2250 1.713E+12 
Co-{)() 3.8208E-OS 42.040 84.080 O.ooE+OO 1.61E-D3 3.21E-03 0.3750 8.293E+11 
Cs-l34 4.8693E-Ol 42.040 84.080 O.ooE+OO 2.0SE+Ol 4.09E+Ol 0.5750 1.139E+13 
Cs-l35 3.4477E-OO 42.040 84.080 O.ooE+OO 1.4SE-04 2.90E-D4 0.8500 1.S95E+12 
Cs-137 2.8731E+OO 42.040 84.080 O.ooE+OO 1.21E+02 2.42E+02 1.2500 2.968E+l1 
Eu-l54 8.2OS3E-02 42.040 84.080 O.ooE+OO 3.4SE+OO 6.90E+OO 1.7500 1.245E+10 
Eu-1SS 3.9134E-02 42.040 84.080 O.ooE+OO 1.65E+OO 3.29E+OO 2.2500 2.611E+10 
Fe-55 6.7429E-03 42.040 84.080 O.ooE+OO 2.83E-Ol S.67E-Ol 2.7500 1.502E+08 
H-3 1.0S99E-D2 42.040 84.080 O.ooE+OO 4.46E-Ol 8.91E-Dl 3.5000 1.666E+07 
1-129 7.S300E-D7 42.040 84.080 O.ooE+OO 3.17E-OS 6.33E-OS 5.0000 4.999E+01 
Kr-65 2.8S9SE-Ol 42.040 84.080 O.ooE+OO 1.20E+Ol 2.40E+Ol 7.0000 5.574E+OO 
Np-237 9.5479E-OO 42.040 84.080 O.ooE+OO 4.01E-04 8.03E-04 11.0000 6.282E-Ol 
Pa-231 8.9297E-l0 42.040 84.080 O.ooE+OO 3.7SE-08 7.S1E-DB 
Pb-210 3.7809E-12 42.040 84.080 O.ooE+OO l.56E-lO 3.16E-l0 
Pm-147 2.54S2E+OO 42.040 84.080 O.ooE+OO 1.07E+02 2.14E+02 
Pu-236 2.0S50E-D2 42.040 84.080 O.ooE+OO 8.84E-Ol 1.73E+OO 
Pu-239 4.2838E-04 42.040 84.080 O.ooE+OO 1.8OE-02 3.8OE-02 
Pu-240 2.4401E-04 42.040 84.080 O.ooE+OO 1.03E-02 2.0SE-D2 
Pu-241 6.8784E-D2 42.040 84.080 O.ooE+OO 2.89E+OO S.78E+OO 
PU-242 3.6329E-07 42.040 84.080 O.ooE+OO 1.S3E-D6 3.0SE-OS 
Ra-226 3.804SE-ll 42.040 84.080 O.ooE+OO 1.8OE-D9 3.20E-09 
Ra-228 2.9902E-IS 42.040 84.080 O.ooE+OO 1.26E-13 2.S1E-13 
Ru-lOO 1.90SSE-Dl 42.040 84.080 O.ooE+OO 8.01E+OO 1.8OE+Ol 
8e-79 1.2936E-DS 42.040 84.080 O.ooE+OO S.44E-D4 l.09E-D3 
8n-126 1.1S74E-OS 42.040 84.080 O.ooE+OO 4.87E-D4 9.73E-04 
8r-90 2.7SOSE+OO 42.040 84.080 O.ooE+OO 1.16E+02 2.31E+02 
Te-99 4.2239E-D4 42.040 84.080 O.ooE+OO 1.78E-02 3.SSE-D2 
Th-229 1.9848E-12 42.040 84.080 O.ooE+OO 7.92E-l1 1.58E-l0 
Th-230 1.7042E-08 42.040 84.080 O.ooE+OO 7.16E-D7 1.43E-D6 
Th-232 7.8132E-IS 42.040 84.080 O.ooE+OO 3.28E-13 6.S7E-13 
TI-208 4.4063E-DB 42.040 84.080 O.ooE+OO l.85E-OO 3.70E-D6 
U-232 1.31S1E-07 42.040 84.080 O.ooE+OO S.S3E-D6 1.11E-OS Thermal Power 
U-233 1.9584E-D9 42.040 84.080 O.ooE+OO 8.22E-DB 1.84E-07 Nominal Heat Bounding 
U-234 1.8371E-D4 42.040 84.080 O.ooE+OO 7.72E-D3 1.54E-D2 Output Heat Output 
U-23S -2.7235E-D6 42.040 0.000 4.41E-03 4.30E-03 4.41E-D3 /Watts) /Watts) 
U-236 1.5493E-DS 42.040 84.080 O.ooE+OO 6.S1E-04 1.30E-03 2.13E+OO 4.26E+OO 
U-238 -4.2851 E-D9 42.040 0.000 S.97E-DS S.95E-DS S.97E-OS Total Total 
V-90 2.7SOSE+OO 42.040 84.080 O.ooE+OO 1.16E+02 2.31E+02 
Other Radionuelides 2.16E+02 4.32E+02 
m.l'''''''''''tti~s...-ry.B~"SuJDman,.and(;heeb 
Template Selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator: LlGHTWATER UGHTWATER 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Con.tituents: U-ALX U 

BOl enrichment 0/.: 92.00045093 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD estimated 

Nomlnal:1 42.040 Nominal bumup assumed 10 be 2% of BOL heavy metal mass. 
Boundlng:1 I 84.080 Bounding bumup assulll9d 10 be twice nominal bumup. 

Checks 
Estimated Bumupl

Bumup Multiplier
 Given Bumup Estima1ed EOl HMlGlven EOl HM 
Nominal: 0.06
 I 0.981 

Bounding:1 0.12
 ,
Reactor shutdown, core removal. storage, shipping or other date confmmng that Irradiation ceased for fuel. 

zrolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Infl>tmation Estimated 

Fuel Name: R-2 SVTR (SWEDEN) 1:=uel decay start date: 1996 Canister usage: 
SNFID#: 942 Estimates as of: 2030 18".10' 

Fuel Units & Oeser: 183 - MTR TYPE Template: ATR (Ught Water, Alum., 60 to 100%., U) 5.08 
Heavy Metal Mas.: BOl=351.47kg ; EOl=308.98kg 2Template Bumup(MWd): 367.2 
ROD Slorage Site: SRS Template BOl Heavy Metal Maaa (MT): 0.00116689 

Template Decay Time' 25 years 
m x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-';A'::C-:':22:c:7C; --,1;c.;c,146~5:;::E_o-Qc.;9---___"4~O,';;2~41'_'.3"'1~7;_-_-;:;80;2,:;:46",2~.633 O.OOE+OO 4.61 E-05 9.23E-05 Avg. MeV 
Am-241 2.3056E-03 40,241.317 80,462.633 0.OO~E+OO,~;_---'9;";.28E;o-Kl""'1_---1;;'.86~E;o-Kl~2--+-_:0c;.0:::15O~---~7.~53;;-;1:;:E"-+~15 
Am-242m 4.1476E-07 40,241.317 80,482.633 O.oOE+OO 1.67E-02 3.34E_Q2 0.0250 1.565E+15 

';:A;cm::--2;o43=- -;:1.c;48~94~E=--~06;;_---__;4"'0_:,2c;4_i_1_:.3,;_17;;_--~8O""_i_48;;:2",.6,,~33 O.OOE+OO 5.99E_Q2 1.20E_Q1 0.0375 1.363E+15 
C-14 5.7106E-09 40,241.317 80,482.633 _=0.:::OO~E+OO~;_--_:2o:.30::"'E=_-Q4~---__;4~.60~E=--Q4~-_jf_-70._:05::c7=5'-----_='1.4::::6:::;3,;::E.:.+l;.::-5 
~CC::I-:c36~c----_--___,1'_'.37.1~2"'4:;::E-_';3"'2---___"40~,';;24~1'_'.3"'1~7;_-_-;:;80;2,:;:48",2"".6:33 O.OOE+OO 5.28E-28 1.06E-27 0.0850 8.828E+ 14 
-;:C;cm.:.-;o243.;.::- =1.-:4;o56;::2"E=_-0~7;_---_:40~,2c;4_i_1.:::3,;_17;;_ 802'_i_48;::2,c·633 0.OOEC'+OO~ ~5:::.86:~E-;-0=3----71,;;.1=7~E-Q2~;---1f-_:oO':.1:::;2=5Oo-------::5c;.9:::13::;Eo:+-:-14-:-
Cm-244 2.4221E-Q5 40,241.317 80,482.i533--0.00E+oo 9.75E-01 1.95E+OO 0.2250 7.622E+14 

-;:C=o-6O-:-:;-,- 2"'.:;;7;o560~E=--Q6~_------;40~,2c;4_i_1._:3,;_17;;_--~80"',_i_48;;:2",.633~ O.OOE+OO 1.11E-01 2.22E-01 0.3750 3.313E+14 
-;:C"'S,,-1-:34'=- =5.::::885'=lo;E=_-Q4~-----"40~,2:_:4-'-1"=.3'717=_--__::80=',-:-480=.20'.633 O.OOE+OO 2.37E_Kl1 4.74E_Kl1 0.5750 5.433E+15 
Cs-l35 3.4477E-06 40,241.317 80,482.633 O.OOE+OO 1.39E-01 2.77E_Q1 0.8500 7.828E+13 
-;:C:::S_:-1:;:3";7--------1':'.==809=9::;E,,+OO~_--___;40~,2:_:4_i_1.:::3_i_17;;_---802'_i_480=.2O'.63;:=;: 3 O.OOE+OO 7.28E+04 1.46E_Kl5 1.2500 4.353E+13 
Eu-l54 1.6386E_Q2 40,241.317 80,482.633 O.OOE+OO 6.59E_Kl2 1.32E_Kl3 1.7500 2.151E+12 

.;:Ec::u--;c1"'55"--- -;:2c;.3"'95,,7"'E=_-Q"'3~---4_;;0~,2"'4;.:1"'.3Ci1"'7 __-c802-,48~2"'.633: O.OOE+OO 9.64E_Kl1 1.93E_Kl2 2.2500 1.533E+08 
7F""e-"'5::::5--------3=."'2=70"'7~E=_-Q5=-_----"40~,2:_:4-'-1.:::3'717=_---802'7480=.2O'.6;::;~33 O.OOE+OO 1.32E+OO 2.63E+OO 2.7500 1.255E+08 
H-3 3.4504E-03 40,241.317 80,482.633 O.OOE+OO 1.39E_Kl2 2.78E_Kl2 3.5000 9.521E+04 

7.1-:'-12==9:o- ~7oc·-;::;5"'300""'E=_-Q~7::----_:40~,2:_:471.:::3_i_17;;_---802'_i_480=.2"".633 O.OOE+OO 3.03E-02 6.06E-02 75.'00000000 3.206E+04 
Kr-85 7.8540E_Q2 40,241.317 80,482.633- O.OOE+OO 3.16E+03 6.32E+03 3.530E+03 
Np-237 9.5615E-Q6 40,241.317 80,482.633 0.OOE_'_+OO=- 30'.~85;;;E""-""0_i_1_----,7;;'.""70;';E=--Q_;;.:_1--+-.:.11"-.0000='------~3.~94~9:::E"_+02= 
~P;ca--"2"'_31=-------"2=.7':-"968~=E-Q-"'=9---___;40=,"'2471,,.3~1'=7c_--780=',748~2"".6:33 O.OOE+OO 1.13E-04 2.25E_Q4
Pb-21 0 1.2612E-10 40,241.317 80,482.633 O.OOE+OO 5.08E-06 1.02E-Q5 
Pm-147 1.2952E_Q2 40,241.317 80,482.633 O.OOE+OO 5.21E_Kl2 1.04E_Kl3 
Pu-236 1.7549E_Q2 40,241.317 80,482.633 O.OOE+OO 7.06E_Kl2 1.41E_Kl3 
Pu-239 4.2810E_Q4 40,241.317 80,482.633 O.OOE+OO 1.72E_Kl1 3.45E_Kl1 
Pu-240 2.4357E_Q4 40,241.317 80,482.633 O.OOE+OO 9.80E+OO 1.96E_Kl1 
~P:,-u-.c;;2,;_41=---------:2",.6;;:2",77~E-Q-;;,;2---___;40"',;::;2471;-:..3"=1,,,7c---,,,8O",,48-;;;;2~.633 O.OOE+OO 1.06E+03 2.11 E+03 
Pu-242 3.6329E-07 40,241.317 80,482.633 O.OOE+OO 1.46E-02 2.92E_Q2 
Ra-226 4.4444E-10 40,241.317 80,482.633 O.OOE+OO 1.79E-Q5 3.58E-05 
Ra-228 1.9714E-14 40,241.317 80,482.633 O.OOE+OO 7.93E-10 1.59E_Q9 
Ru-106 2.0477E_Q7 40,241.317 80,482.633 O.OOE+OO 8.24E-Q3 1.85E_Q2 
5e-79 1.2933E-Q5 40,241.317 80,482.633 O.OOE+OO 5.20E_Q1 1.04E+OO 
5n-126 1.1574E-Q5 40,241.317 80,482.633 O.OOE+OO 4.66E_Q1 9.32E_Q1 
5r-90 1.7092E+OO 40,241.317 80,482.633 O.OOE+OO 6.88E+04 1.36E+05 
Tc-99 4.2239E_Q4 40,241.317 80,482.633 O.OOE+OO 1.70E_Kl1 3.40E_Kl1 
Th-229 7.7260E-12 40,241.317 80,482.633 O.OOE+OO 3.11E_Q7 6.22E_Q7 
Th-230 5.6497E-Q8 40,241.317 80,482.633 O.OOE+OO 2.35E_Q3 4.71E-Q3 
Th-232 2.6906E-14 40,241.317 80,482.633 O.OOE+OO 1.08E-09 2.17E-Q9 
T1-208 4.4336E-Q8 40,241.317 80,482.633 O.OOE+OO 1.78E-03 3.57E_Q3 
U-232 1.2037E-{)7 40.241.317 80,482-633 O.OOE+OO 4.84E-Q3 9.69E-Q3 Thermal Power 

7U;-;-2"'33:';' ,,3"'.OO~1~lE~-Q9~-----;40~,2::c41'_'.3;;;1~7c--.....,80~,48~2~.633 ll.OOE+OO 1.21 E-04 2.42E_Q4 Nominal Heat Bounding 
U-234 1.8497E_Q4 40,241.317 80,482.633 O.OOE+OO 7.44E+OO 1.49E_Kll Output Heat Output 
U-235 -2.7235E-Q6 40,241.317 0.000 1.51E_Q1 4.11E_Q2 1.51E_Q1 (WallS) (Watts) 
U-236 1_5493E-Q5 40,241.317 80,482.633 O.OOE+OO 6.23E_Q1 125E+OO 8.51E+02 1.70E+03 
U-238 -4.2851E-Q9 40,241.317 0.000 9.47E_Q2 9.45E_Q2 9.47E_Q2 Total Total 
-iY..:-90?'-:-==.,.---,=-,-- 1".7'-'094==E+OO='----__.....c40=,2:.o41,...=31'-'7 :::80"',:.o48=2=.633 O.OOE+OO 66..8893EE+04+04 1.38E+05 
Other Radionuclides 1.39E+05 
In. TenJl)Iate Sdection Summary, 
Template Selection Summary 

From SFD Used Basis for Parameier Differences: 
Reactor Moderator: UGHT WATER UGHT WATER This Template was used lor the following reasons: 

Fuel Clackling:t----=~A;-;lU-;;M-:--=--+--'------;A-;-l;-;UM;-;'-''------tThi$fuel matches ATR Template on all but 009 parameter (enrichment) making ATR a reasonable 
BOL HM Constituents: U3S12 U maid!. 

BOl Enrichment %: 19.84262055 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 40,241.317 NOrrdnal bomup caJculated from til<> heavy metal mass destroyed. 
Bounding: 80,482.633 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MuIIiDIIer Given Bumup Estimated EOl HMlGlven EOL HM
Nominal: 0.36 1 1.011 

Bounding: 0.73 ,
Reactor shutdown, core removal. storage, shlppmg or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel anll Template W_Uon Estimated 

Fuol Name: R-2 SVTR (SWEDEN) 'Fuel decay start date:
 1996 Canister usage: 
SNFID#: 801 EstImates as of:
 2030 18"xl0' 

Fuol Units & Ilesc<: 450 - MTR TYPE Template:
 AlR (Light Water, Alum., 60 to 100%. U) 12.50 
Heavy Metal Mass: B01.=111.02I<9 ; EOI.=59.85k9 'Template Bumup(MWd):
 367.2 
ROD Storage Site: SRS TemplateBOl _vy Metal Mass (MT):
 0.00116689
 

Template Decay Time'
 25 years
 
on. Estima1e5 m x" Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial AClivity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-Q9 46.454.248 96.908.495 O.ooE-tOO 5.56E-05 1.IIE-Q4 AV9. MeV 
Am-241 2.3056E-03 46.454.248 96.908.495 O.ooE-tOO 1.12E+02 2.23E+02 0.0150 9.068E+15 
Am-242m 4.1476E-07 46,454248 96,908.495 O.ooE-tOO 2.01E-02 4.02E-02 0.0250 1.884E+15 
Am-243 l.4894E-06 48,454.248 96,908.495 O.ooE-tOO 7.22E-02 l.44E-Ol 0.0375 1.641E+15 
C-14 5.7108E-09 48,454.248 96,908.495 O.ooE-tOO 2.77E-04 5.53E-04 0.0575 1.762E+15 
CI-36 1.3124E-32 48.454.248 96,908.495 O.ooE-tOO 6.36E-28 1.27E-27 0.0850 1.063E+15 
Cm-243 1.4562E-07 48,454.248 96,908.495 O.ooE-tOO 7.06E-Q3 1.41E-Q2 0.1250 7.120E+14 
Cm-244 2.4221E-05 48,454.248 96.908.495 O.ooE-tOO 1.17E-tOO 2.3SE-tOO 0.2250 9.1nE+14 
Co-60 2.7560E-Q6 48,454.248 96,908.495 O.ooE-tOO 1.34E-Ol 2.67E-Ol 0.3750 3.990E+14 
Cs-l34 5.8851E-04 48.454.248 96,908.495 O.ooE-tOO 2.85E+Ol 5.70E+Ol 0.5750 6.541E+15 
Cs-l35 3.4477E-Q6 48.454.248 96.908.495 O.ooE-tOO 1.67E-Ol 3.34E-Ol 0.8500 9.425E+13 
Cs-137 1.8099E-tOO 48,454.248 96,908.495 O.ooE-tOO 8.77E+04 1.75E+05 1.2500 S.242E+13 
Eu-l54 1.6388E-Q2 48.454.248 96,908.495 O.ooE-tOO 7.94E+02 1.59E+03 1.7500 2.590E+12 
Eu-155 2.3957E-03 48.454.248 96,908.495 O.ooE-tOO 1.16E+02 2.32E+02 2.2500 1.846E+08 
Fe-55 3.2707E-05 48,454.248 96,908.495 O.ooE-tOO 1.58E-tOO 3.17E-tOO 2.7500 1.511E+08 
H-3 3.4504E-Q3 48,454.248 96,908.495 O.ooE-tOO 1.67E+02 3.34E+02 3.5000 1.141E+05 
1-129 7.5300E-Q7 48.454.248 96,908.495 O.ooE-tOO 3.65E-Q2 7.30E-02 5.0000 3.835E+04 
Kr-85 7.8540E-02 48.454.248 96,908.495 O.ooE-tOO 3.81E+03 7.61E+03 7.0000 4.221E+03 
Np-237 9.5615E-Q6 48,454.248 96.908.495 O.ooE-tOO 4.63E-Ol 9.27E-Ol 11.0000 4.721E+02 
Pa-231 2.7968E-Q9 48.454.248 96,908.495 O.ooE-tOO 1.36E-Q4 2.71E-04 
Pb-210 1.2612E-l0 48.454.248 96,908.495 O.ooE-tOO 6.11E-Q6 1.22E-Q5 
Pm-147 1.2952E-02 48,454.248 96,908.495 O.ooE-tOO 6.28E+02 1.26E+03 
Pu-238 1.7549E-Q2 48.454.248 96,908.495 O.ooE-tOO 8.50E+02 1.70E+03 
Pu-239 4.2810E-Q4 48.454.248 96,908.495 O.ooE-tOO 2.07E+Ol 4.15E+Ol 
Pu-240 2.4357E-04 48.454.248 96,908.495 O.ooE-tOO 1.18E+Ol 2.36E+Ol 
Pu-241 2.6277E-02 48,454.248 96,908.495 O.OOE-tOO 1.27E+03 2.55E+03 
Pu-242 3.6329E-Q7 48,454.248 96,908.495 O.ooE-tOO 1.76E-02 3.52E-02 
Ra-226 4.4444E-l0 48.454.248 96,908.495 O.ooE-tOO 2.15E-OS 4.31E-05 
Ra-228 1.9714E-14 48.454.248 96,908.495 O.ooE-tOO 9.SSE-l0 1.91E-Q9 
Ru-l06 2.0477E-Q7 48,454.248 96,908.495 O.ooE-tOO 9.92E-03 1.98E-Q2 
5e-79 1.2933E-Q5 48,454.248 96,908.495 O.ooE-tOO 6.27E-Ol 1.25E-tOO 
5n-126 1.1574E-Q5 48.454.248 96,908.495 O.ooE-tOO 5.61E-Ql 1.12E-tOO 
5r·90 1.7092E-tOO 48,454248 96,908.495 O.OOE-tOO 828E+04 1.66E+05 
Te-99 4.2239E-Q4 48,454.248 96.908.495 O.ooE-tOO 2.05E+Ol 4.09E+Ol 
Th-229 7.7260E-12 48,454.248 96,908.495 O.ooE-tOO 3.74E-Q7 7.49E-07 
Th-230 5.8497E-Q8 48.454.248 96,908.495 O.ooE-tOO 2.83E-Q3 S.67E-Q3 
Th-232 2.6906E-14 48,454.248 96,908.495 O.ooE-tOO 1.30E-08 2.61E-Q9 
TI-208 4.4336E-oB 48,454248 96,908.495 O.ooE-tOO 2.15E-Q3 4.30E-03 
U-232 1.2037E-Q7 48.454.248 96,908.495 O.ooE-tOO 5.83E-Q3 1.17E-Q2 Thermal Power 
U-233 3.oo11E-Q9 48,454.248 96,908.495 O.OOE-tOO 1.45E-04 2.91E-Q4 Nominal Heat Bounding 
U-234 1.8497E-Q4 48,454.248 96,908.495 O.ooE-tOO 8.96E-tOO 1.79E+Ol Output Heat Output 
U-235 -2.7235E-Q6 48.454.248 0.000 2.22E-Ql 9.ooE-Q2 2.22E-Ol (Walts) (Watts) 
U-236 1.5493E-Q5 48.454.248 96,908.495 O.ooE-tOO 7.51E-Ql 1.50E-tOO 1.02E+03 2.05E+03 
U-238 -4.2851 E-Q9 48,454.248 0.000 2.79E-03 2.58E-03 2.79E-Q3 Total Total 
Y-90 1.7094E-tOO 48,454.248 96.908.495 O.ooE-tOO 8.28E+04 1.66E+05 
Other Radionuelides 8.35E+04 1.67E+05 
m,Template.SekdionSQmmary,B~ -..dCIteclls 
TemDlate Selection Summary 

FromSFD Usad Basis for Parameter Differences: 
Reactor Moderator. LIGHT WATER UGHTWATEA 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-AU< U 

BOL Enrichment 0/.: 92.5168132 60 to 100 

Bumup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 48,454.248 Nominal bumup calculated from the ~eavy melal mass destroyed. 
Boundlng:1 96,908.495 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM 
Nomlnal:1 1.39 I 1.051 

Bounding: 2.n ,
Reactor shutdolMl, core removal, storage, stllpptng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for aU fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup vatues (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ami Templale Information Estimated 

Fuel Name: RA-3 (ARGENTINA) 'Fuel decay start date: 1987 Canister usage: 
SNF ID 'I: 634 EGtimates as of: 2030 18"x10' 

Fuel Units & Desc:: 32 -19 CURVED PLATES Template: ATR (Ught Water, Alum., 60 to 100%. U) 1.33 
Heavy Metal Ma",,: BOl=5.72kg ; EOl=4.60kg "Template Bumup(MWd): 367.2 
ROD Storage S;W: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time' 35 year.;
 
D.&timates m b Yo Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWdf Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
'.;A,c~--,22~7,---- __,2~.~0068=",Eo--0~9:c_-_--,,-!.~066~.7~2,,3,--_--,2,,-.1,_,33~.:::::.445 O.ooE_+OO 2.14E-OO 4.28E-06 Avg. MeV 
';AC:mc.-0;247.1'=- _;2".5'''2''5o-:;1'''E_;-0~3;__---_:1:_c.066~:_".7,,2:;:3,...-- __-::::2"'.1"'330;.-;445 0.00i:E-'--+OO~----=2".6o.9:;;;E='-+OO~_--_;5"'.3o;9"E,,-+OO;;7-_U_-~0.~01::5O=_--___,1::,.5::7::;';::E+-,-1~4 
';Ac:m"_-co24.;:2='m:.:....------'C'3::.:.96,,2:o4"'E='-Q,,7'=----...-;.1.~066~.'=72"'3:c_----=2?'-'133~.44.;-S---O'OOE-+OO 4.23E-04 8.45E-Q4 0.0250 3.263E+13 
"A"'m"'-~243~-_-----Ocl c;.4880~"'E=--"'06;c- "'71,';;066~."'7;o23~_-----:2~,7.133~.44i-. 5 O.OOE_+OO 1.59E-03 3.17E-Q3 0.0375 2.836E+13 
.;C,,-.;;14'=----------5;::.'=705~3c;:Eo-,O~9~---_c1i_',;;_066~.7=:2:;3:_--~2,,_,1,-,33~.44.5 0.00."'E-'-_+OO;;;;--__----'6:"-.0~9E-oo 1.22E-Q5 0.0575 3.053E+13 
.;C~I,-"36~=------_---'-1.~3-'-12=,4"'E=--~32=-------'-1,~066~.'=72~3:c_----=2",l,_!33""".44",S---o.oOE-+oo 1.40E-29 2.80E-29 0.0850 1.839E+13 
.;C"mc.-0;243o.--- 4"'19"'E=--"'07=-...-;.1·o;;'Oc ...-;.1,';;066~."'72;o3~------:2='.17.33:~.445 O.ooE+OO 1.2·2E-Q4 23·.4452EE:04D2 00'.22'25050 1.215E+13 7Cm-244 1.6522E-Q5 1.066.723 2.133.445 O.ooE_+OO 1.76E-Q2 1.588E+13 
Co-6O 7.4047E-07 1.066.723 2.133.445 O.ooE_+OO 7.90E_04 1.58E-03 0.3750 6.907E+12 
Cs-l34 2.0455E-05 1,066.723 2.133.445 O.ooE+OO 2.18E-02 4.36E-Q2 0.5750 1.142E+14 
Cs-l35 3.4477E-Q6 1.066.723 2.133.445 O.ooE+OO 3.68E-03 7.36E-Q3 0.8500 1.395E+12 
.;:C"'S'-:-1;_;3';7---------,lo;-.436;;;;;::;5o;:E'C-+OO~---,...--1i_'.066~"'.7;;;2,,3;__--~2C:.1;_;33~.44.5 O.ooE_+OO 1.53E+03 3.OOE+03 1.2500 6.745E+l1 
.;E"'uc.,-1"'54c=- -=-7.~3co230=E=--Q3~----71 ,~066~.'=72"'3:c_-~--=2", 1"33"",,.44,-'5 O.ooE_+OO 7.81 E_+OO 1.56E+Ol 1.7500 3.797E+10 
"'E'=u-;-1~5~5--------c5;c.;;:92:;;5~9"'E_;-04;;o----~1 ,;;:066~.7,,2:;:3---__;2"', 17.33~.44.5 O.ooE_+OO 6.32E-Ol 1.26E_+OO 2.2500 3.175E+06 
Fe-55 2.2791E-06 1,066.723 2,133.445 O.ooE_+OO 2.43E-Q3 4.86E-03 2.7500 3.029E+06 
H-3 1.9698E-Q3 1,066.723 2,133.445 O.ooE_+OO 2.10E_+OO 4.20E_+OO 3.5000 1.756E+03 
7.1-c'-12~9o_-------7"'.0,,5300~"'E-;-Q;;;7,------i_'1,;;_066~.7~2:;:3---__;2?,lo_;33~.44.5 O.ooE_+OO 8.03E_04 1.61E-Q3 5.0000 7. 174E+02 
7K,..r-85"== ~_4='.=11=7~6.;E"'-Q"=2----1'-!,"'066==".7~2~3----'2", 1,-,33~.445 O.ooE_+OO 4.39E+Ol 8.78E+Ol 7.0000 7.853E+Ol 
Np-237 9.5752E-Q6 1,066.723 2,133.445 O.ooE_+OO 1.02E-Q2 2.04E-Q2 11.0000 8.755E+OO 
Pa-231 3.9379E-Q9 1.066.723 2.133.445 O.ooE_+OO 4.20E-Q6 8.40E-Q6 
Pl>-21 0 3.3115E-l0 1.066.723 2.133.445 O.ooE_+OO 3.53E-07 7.07E-Q7 
Pm-147 9.2402E-Q4 1.066.723 2.133.445 O.ooE_+OO 9.86E-Ql 1.97E_+OO 
Pu-238 1.6217E-Q2 1.066.723 2.133.445 O.ooE_+OO 1.73E+01 3.46E+Ol 
.;;P:"U-"'2c;39:;-------_c4;c-.27.8~1;;;0-:=E-;-04c;-----_cli_'.066~"'.7,,2:;:3---__;2".lo_;33~--;-.445 O.ooE_+OO 4.57E-Q1 9.13E-Ql 
=P-"U-~2'740"--------~--'2".4333=~E-04~------,1".066~:::.7;.o2~3----'2"-.1'_'33~.445 O.ooE_+OO 2.60E-Q1 5.19E-Q1 
Pu-241 1.6242E-02 1,066.723 2,133.445 O.OOE_+OO 1.73E+Ol 3.47E+Ol 
Pu-242 3.6329E-Q7 1.066.723 2,133.445 O.ooE_+OO 3.88E_04 7.75E-Q4 
Ra-226 9.0114E-l0 1,066.723 2,133.445 O.ooE_+OO 9.61E-Q7 1.92E-Q6 
-;Rai=-22~8-------~3.~10~1~9"'EC:-l;-;4:___---"'l,~066~.7=2"'3:___----'2?=133~.44:-,5 O.ooE_+OO 3.31 E-11 6.62E-ll 
RU-lOO 2.1225E-l0 1.066.723 2.133.445 O.ooE_+OO 2.26E-Q7 4.53E-Q7 
Se-79 1.2930E-Q5 1,066.723 2.133.445 O.ooE_+OO 1.38E-02 2.76E-Q2 
Sn-126 1.1571E-Q5 1,066.723 2,133.445 O.ooE_+OO l,23E-02 2.47E-Q2 
Sr-90 1.3472E_+OO 1.066.723 2.133.445 O.ooE_+OO l.44E+03 2.87E+03 

.;T"'C-.;9;o9= 4?-.22~3=9.;E"'-04:.;-----_cli_',066~:::.7~2=3---"'2".1,-,33~.445" O.ooE_+OO 4.51 E-Ol 9.01 E-Q1 
Th-229 12407E-l1 1.066.723 2,133.445 O.ooE_+OO 1.32E-Q8 2.65E-Q8 
Th-230 8.3497E-Q8 1.066.723 2,133.445 O.ooE_+OO 8.91 E-Q5 1.78E-Q4 
Th-232 3.8371E-14 1.066.723 2,133.445 O.ooE_+OO 4.09E,ll 8.19E-ll 
T1-208 4.0414E-Q8 1,066.723 2,133.445 O.ooE_+OO 4.31E-Q5 8.62E-Q5 
-i'U"'-2,,3;;;2---------,1"'.0946~~E~-.;;0"'7------,1:_c.066~:::.7"'2=3---_':2"_,1;_;33~.445 O.ooE_+OO 1.17E_04 2.34E-Q4 Thermal Power 
7Uo;--co233="-----------73'_'.6,,2'=75~E=--Q~9--_-_:_1'_'.066~.'=7co23:c_----=2~.-'-133~.44-:--;_;-5'----O;::.7oo"'E=-+OO'=----'-_-'3::.8:,,7.;:E;..:-Q6o:;:-_--.;;7.::.7:::4.;:E_;-Q6;'=--_JINominal BoundingHeat 
U-234 1.8562E_04 1.066.723 2.133.445 O.ooE_+OO 1.98E-Ol 3.96E-Ql Output HeatOulput 
U-235 -2.7235E-Q6 1.066.723 0.000 1.11E-Q2 8.22E-03 1.11E-Q2 (Watts) (Watts) 
U-236 1.5493E-Q5 1.066.723 2.133.445 O.ooE_+OO 1.65E-Q2 3.31E-Q2 1.79E+O' 3.57E+01 
U-238 -4.2651E-Q8 1,066.723 0.000 1.93E-Q4 1.88E_04 1.93E_04 Total Total 
Y-90 1.3475E_+OO 1,066.723 2,133.445 O.ooE_+OO 1.44E+03 2.87E+03 
Other Radionuclides 1.46E+03 2.92E+03 
m. Template Sdeetioo Summa...., , 2lnd Cbed<$ 
Template Selection Summary 

FromSFD UMd Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER 

Fuel Cladding:f------'=AL::-;U"M~~-+--=".;A:-LU;.:M~:"..--1 

BO;O~~=~f----;;:89"'.96;ol}-;;:~"'~~383=---+---:60=t~:'.,:;;OO::;-c--1 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:I --+ '".066=".7.=23=JNOminai bumup calculated from the heavy m&taI mass destroyed. 
Bounding:1 I 2.133.445 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimatsd EOL HMIGlven EOL HM
 
Nominal: 0.59
 I 1.011
 

Bounding: 1.18
 ,
Reactor shutdown, core removal, storage. shipping or other date confmnlng that Irradiation ceased for fuel. 

2TotaI bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

,
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Fuel Radionuclide Inventory Worksheet 
J. Flld IU1d Template 1Jlf~ Estimated 

Fuel Name: RA-3 (ARGENTINA) 'Fuel decay start date:
 1987 Canister usage: 
SNFID#: 636 Estimates as of:
 2030 18"x10' 

Fuel Units & Oeser: 207 - 19 CURVED PLATES Template:
 AlR (Ught Water, Alum., 60 to 100%, U) 8.63 
_vy Metal Mas.: BO~37.84kg : EO~30.14kg "Template Bumup(MWd):
 367.2 
ROD Stor_ Site, SRS Template BOl _vy Metal Ma•• (MT):
 0.00116689
 

Template Decay Time'
 35 years
 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 7,292.428 14,584.856 O.OOE+OO 1.46E-05 2.93E-OS Avg. MeV 
Am-241 2.5251E-{)3 7,292.428 14,584.856 O.OOE+OO 1.84E+Ol 3.68E+Ol 0.0150 1.074E+15 
Am-242m 3.9624E-07 7,292.428 14,584.856 O.OOE+OO 2.89E-03 5.78E-03 0.0250 2.231E+14 
Am-243 l.4880E-OB 7,292.428 14,584.856 O.OOE+OO 1.09E-{)2 2.17E-02 0.0375 1.939E+14 
C-14 5.7053E-09 7,292.428 14,584.856 O.OOE+OO 4.16E-05 8.32E-{)5 0.0575 2.087E+14 
CI-36 1.3124E-32 7,292.428 14,584.856 O.OOE+OO 9.57E-29 1.91E-28 0.0850 1.257E+14 
Cm-243 1.1419E-{)7 7,292.428 14,584.856 O.OOE+OO 8.33E-04 1.67E-{)3 0.1250 8.305E+13 
Cm-244 1.8522E-OS 7,292.428 14,584.856 O.OOE+OO 1.20E-Ol 2.41E-{)1 0.2250 1.086E+14 
Co-BO 7.4047E-{)7 7,292.428 14,584.856 O.OOE+OO 5.40E-03 1.08E-{)2 0.3750 4.722E+13 
Cs-l34 2.0455E-{)5 7,292.428 14,584.856 O.OOE+OO 1.49E-Ol 2.98E-{)1 0.5750 7.805E+14 
Cs-135 3.4477E-OB 7,292.428 14,584.856 O.OOE+OO 2.51E-{)2 5.03E-02 0.8500 9.533E+12 
Cs-137 1.4365E+OO 7,292.428 14,584.856 O.OOE+OO 1.OSE+04 2.10E+04 1.2500 4.611E+12 
Eu-l54 7.3230E-{)3 7,292.428 14,584.856 O.OOE+OO 5.34E+Ol 1.07E+02 1.7500 2.596E+11 
Eu-155 5.9259E-04 7,292.428 14,584.856 O.OOE+OO 4.32E+OO 8.84E+OO 2.2500 2.171E+07 
Fe-55 2.2791E-06 7,292.428 14,584.856 O.OOE+OO 1.66E-{)2 3.32E-{)2 2.7500 2.071E+07 
H-3 1.9698E-{)3 7,292.428 14,584.856 O.OOE+OO 1.44E+Ol 2.87E+Ol 3.5000 1.200E+04 
1-129 7.5300E-{)7 7,292.428 14,584.856 O.OOE+OO 5.49E-03 1.10E-02 5.0000 4.904E+03 
Kr-85 4.1176E-02 7,292.428 14,584.856 O.OOE+OO 3.00E+02 6.01E+02 7.0000 5.368E+02 
No-237 9.5752E-06 7,292.428 14,584.856 O.OOE+OO 6.98E-{)2 l.40E-{)l 11.0000 5.985E+01 
Pa-231 3.9379E-{)9 7,292.428 14,584.856 O.OOE+OO 2.87E-OS 5.74E-Q5 
Pb-21 0 3.3115E-l0 7,292.428 14,584.856 O.OOE+OO 2.41E-06 4.83E-OB 
Pm-147 9.2402E-04 7,292.428 14,584.856 O.OOE+OO 6.74E+OO 1.35E+Ol 
Pu-238 1.6217E-{)2 7,292.428 14,584.856 O.OOE+OO 1.18E+02 2.37E+02 
Pu-239 4.2810E-04 7,292.428 14,584.856 O.OOE+OO 3.12E+OO 6.24E+OO 
Pu-240 2.4333E-04 7,292.428 14,584.856 O.OOE+OO 1.77E+OO 3.55E+OO 
PU-241 1.6242E-02 7,292.428 14,584.856 O.OOE+OO 1.18E+02 2.37E+02 
Pu-242 3.8329E-{)7 7,292.428 14,584.856 O.OOE+OO 2.65E-03 5.30E-Q3 
Ra-226 9.0114E-l0 7,292.428 14,584.856 O.OOE+OO 6.57E-06 1.31E-05 
Ra-228 3.1019E-14 7,292.428 14,584.856 O.OOE+OO 2.26E-l0 4.52E-l0 
Ru-1OB 2.1225E-l0 7,292.428 14,584.856 O.OOE+OO 1.55E-06 3.10E-06 
58079 1.2930E-OS 7,292.428 14,584.856 O.OOE+OO 9.43E-02 1.89E-Ol 
Sn-126 1.1571E-OS 7,292.428 14,584.856 O.OOE+OO 8.44E-Q2 1.69E-Ol 
Sr-90 1.3472E+OO 7,292.428 14,584.856 O.OOE+OO 9.82E+03 l.96E+04 
Tc-99 4.2239E-04 7,292.428 14,584.856 O.OOE+OO 3.08E+OO 6.16E+OO 
Th-229 1.2407E-ll 7,292.428 14,584.856 O.OOE+OO 9.OSE-08 1.81E-Q7 
Th-230 8.3497E-08 7,292.428 14,584.856 O.OOE+OO 6.09E-04 1.22E-03 
Th-232 3.8371E-14 7,292.428 14,584.856 O.OOE+OO 2.BOE-l0 5.BOE-l0 
TI-208 4.0414E-oB 7,292.428 14,584.856 O.OOE+OO 2.95E-04 5.89E-04 
U-232 1.0948E-Q7 7,292.428 14,584.856 O.OOE+OO 7.98E-04 l.BOE-03 Thermal Power 
U-233 3.6275E-09 7,292.428 14,584.856 O.OOE+OO 2.65E-Q5 5.29E-OS Nominal Heat Bounding 
U-234 1.8562E-04 7,292.428 14,584.856 O.OOE+OO 1.35E+OO 2.71E+OO Output Heat Output 
U-235 -2.7235E-06 7,292.428 0.000 7.36E-{)2 5.37E-02 7.36E-02 /Watts) /Watts! 
U-236 1.5493E-Q5 7,292.428 14,584.856 O.OOE+OO 1.13E-Ol 2.26E-Ql 1.22E+02 2.44E+02 
U-238 -4.2851 E-09 7,292.428 0.000 1.27E-03 124E-03 1.27E-{)3 Tolal Tolal 
Y-90 1.3475E+OO 7,292.428 14,584.856 O.OOE+OO 9.83E+03 1.97E+04 
Other Radionuclides 9.98E+03 2.00E+04 
,m.Template SeIe¢Iioll s.-ri,1JumQ .1Id CII\!d<$ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor -'tor, UGHTWATER UGHTWATEA 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ALX U 

SOL Enrichment 0/.: 89.97773401 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 7,292.428 Nominal bumup calculated from th& heavy metal mass destroyed. 
Boundlng:1 14.584.856 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumul> Multil>11er Given Bumul> Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.61 1 1.011 
Bounding: 1.22 ,

Reactor shutdown, core removal, storage, shlpptng or other date confirming thatmadialion ceased for fuel. 

~otaJ bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

I
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template lJIfo_tion
 Estimated 

Fuel Name: RECH-l (CHILE) 1r-ool decay start date: 1999
 Canister usage: 
SNFID#: 708 Estimates as of: 2030
 18"x10' 

Fuel Units & Oeser: 58 . MTR TYPE Template: ATR (Ught Water, Alum" 60 to 100%, U) 2.42 
Heavy Metal Mass: BOl.=11.87kg ; EOl.=8.00kg 'Template Bumup(MWd): 367.2 
ROD Storage SII£: SRS Template BOL Heavy Metal Mass (MT): 0.OOtl6689 

Template Decay Time' 25 years 
n. Estlmaus m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Templale Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventoties(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-Q9 3,669.132 7,338.264 O.OOE+OO 4.21E-Q6 8.41E-06 Avg. MeV 
Am-241 2.3056E-Q3 3,669.132 7,338.264 o.OOE+OO 8.46E-tOO 1.69E-Kl1 0.0150 6.867E+14 
Am-242m 4.1476E-Q7 3,669.132 7,338.264--- O.OOE+OO 1.52E-Q3 3.04E-Q3 0.0250 1.427E+14 
Am-243 1.4894E-Q6 3,669.132 7,338.264 O.OOE+OO 5.46E-03 1.09E-Q2 0.0375 1.242E+14 
C-14 5.7108E-09 3,669.132 7,338.264 O.OOE+OO 2.10E-05 4.19E-05 0.0575 1.334E+14 
CI-36 1.3124E-32 3,669.132 7,338.264 O.OOE+OO 4.82E-29 9.63E-29 0.0850 8.049E+13 --
Cm-243 1.4562E-Q7 3,669.132 7,338.264 O.OOE-KlO 5.34E-04 1.07E-03 0.1250 5.39tE+13 
Cm-244 2.4221E-05 3,669.132 7,338.264 O.OOE+OO 8.89E-02 1.78E-Q1 0.2250 6.949E+13 
Co-6O 2.7560E-Q6 3,669.132 7,338.264 O.OOE+OO 1.01E-02 2.02E-Q2 0.3750 3.021E+t3 
Cs-l34 5.8851E-Q4 3,669.132 7,338.264 O.OOE+OO 2.16E+OO 4.32E+OO 0.5750 4.953E+14 
Cs-l35 3.4477E-Q6 3,669.132 7,338.264 O.OOE+OO 1.27E-02 2.53E-02 0.8500 7.137E+12 
Cs-137 1.8099E+OO 3,669.132 7,338.264 O.OOE-KlO 6.64E-Kl3 l.33E+04 1.2500 3.969E+12 
Eu-154 1.6386E-02 3,669.132 7,338.264 O.OOE+OO 6.01E-Kl1 1.20E-Kl2 1.7500 1.961E+11 
Eu-155 2.3957E-Q3 3,669.132 7,338.264 O.OOE+OO 8.79E+OO 1.76E-Kl1 2.2500 1.398E+07 
Fe-55 3.2707E-05 3,669.132 7,338.264 O.OOE+OO 1.20E-Q1 2.40E-01 2.7500 1. 144E+07 
H-3 3.4504E-Q3 3,669.132 7,338.264 O.OOE-KlO 1.27E-Kl1 2.53E-Kl1 3.5000 8.640E+03 
1-129 7.5300E-07 3,669.132 7,338.264 O.OOE+OO 2.76E-Q3 5.53E-Q3 5.0000 2.905E+03 
Kr-85 7.8540E-Q2 3,669.132 7,338.264 O.OOE+OO 2.88E-Kl2 5.76E-Kl2 7.0000 3.198E+02 
Np-237 9.5615E-Q6 3,669.132 7,338.264 O.OOE-KlO 3.51E-Q2 7.02E-Q2 11.0000 3.577E+Ol 
Pa-231 2.7968E-Q9 3,669.132 7,338.264 O.OOE+OO 1.03E-Q5 2.05E-Q5 
Pb-21 0 1.2612E-10 3,669.132 7,338.264 O.OOE+OO 4.63E-Q7 9.25E-07 
Pm-147 1.2952E-Q2 3,669.132 7,338.264 O.OOE+OO 4.75E-Kl1 9.50E-Kl1 
Pu-238 1.7549E-Q2 3,669.132 7,338.2s4---------o.ooE+oo 6.44E-Kl1 1.29E-Kl2 
Pu-239 4.2810E-Q4 3,669.132 7,338.264 O.OOE+OO 1.57E+OO 3.14E+OO 
Pu-240 2.4357E-Q4 3,669.132 7,338.264 O.OOE+OO 8.94E-Q1 1.79E+OO 
Pu-241 2.6277E-Q2 3,669.132 7,338.264 O.OOE+OO 9.64E-Kl1 1.93E-Kl2 
Pu-242 3.6329E-Q7 3,669.132 7,338.264 O.OOE+OO 1.33E-Q3 2.67E-Q3 
Ra-226 4.4444E-10 3,669.132 7,338.264 O.OOE+OO 1.63E-Q6 3.26E-Q6 
Ra-228 1.9714E-14 3,669.132 7,338.264 O.OOE+OO 7.23E-11 1.45E-10 
Ru-106 2.0477E-Q7 3,669.132 7,338.264 O.OOE+OO 7.51E-04 1.50E-03 
$e-79 1.2933E-Q5 3,669.132 7,338.264 O.OOE+OO 4.75E-Q2 9.49E-02 
5n-126 1.1574E-Q5 3,669.132 7,338.264 O.OOE+OO 4.25E-Q2 8.49E-02 
$r-90 1.7092E+OO 3,669.132 7,338264 O.OOE+OO 6.27E-Kl3 1.25E+04 
Te-99 4.2239E-Q4 3.669.132 7,338.264 O.OOE+OO 1.55E+OO 3.10E+OO 
Th-229 7.7260E-12 3,669.132 7,338.264 O.OOE+OO 2.83E-08 5.67E-Q8 
Th-230 5.8497E-Q8 3,669.132 7,338.264 O.OOE+OO 2.15E-04 4.29E-Q4 
Th-232 2.6906E-14 3,669.132 7,338.264 O.OOE+OO 9.87E-11 1.97E-10 
T1-208 4.4336E-Q8 3,669.132 7,338.264 O.OOE+OO 1.63E-Q4 3.25E-Q4 
U-232 12037E-Q7 3,669.132 7,338.264 O.OOE+OO 4.42E-Q4 8.83E-04 Thenmal Power 
U-233 3.0011E-Q9 3,669.132 7,338.264 O.oOE+OO 1.10E-QS 2.20E-Q5 Nominal Heat Bounding 
U-234 1.8497E-Q4 3,669.132 7,338.264 O.OOE+OO 6.79E-01 l.36E+OO Output Heat Output 
U-235 -2.7235E-Q6 3,669.132 0.000 2.05E-02 1.05E-02 2.05E-Q2 /Watts\ /Watts\ 
U-236 1.5493E-Q5 3,669.132 7,338.264 O.OOE+OO S.68E-02 1.14E-Q1 7.76E+01 1.55E+02 
U-238 -4.2851 E-09 3,669.132 0.000 7.98E-Q4 7.83E-Q4 7.98E-Q4 Total Total 
Y-90 1.7094E+OO 3,669.132 7,338.264 O.OOE+OO 6.27E-Kl3 1.25E+04 
Other Radionuelides 6.32E+03 1.26E+04
 
m. Template Selection SmnmaI'Y. BunI;l .!Ul~
 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor_or: UGHTWATER LIGHT WATER

Fuel C1addlng: ALUM ALUM
SOL HM Conatltuents: U-ALX U 

BOl enrichment 0/0: 79.9939132 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnlll:1 I 3,669.132 Nomlnal bumup calculated from the heavy l1l9taI mass destroyed. 
Boundlng:1 I 7,338.264 Bounding bumup assumod 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Sumup MultiPlier
 Given BumuD Estimated EOL HMlGiven EOL HM 

NomI""I:1 0.98 I 1.031 
Bounding: 1.96 ,

Reactor shutdoYm, core removal. storage, shlPPlOg or other date confirming that IrradiatiOn ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. he! and Template Infonualion Estimated 

Fuel Name: RERTR MINIPLATES 'Fuel decay start date: 1980 Canister usage: 
SNF 10 #: 1090 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 50 - CANISTER OF SCRAP Template: ATR (Ught Water. Alum., 60 to 100%, U) 1.00 
Heavy Metal Mas.: BOL: ; EOL:.35kg "Template Bumup(MWd): 367.2 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma.. (MT): O.oot 16689 

Template Decay Time- 50 years 
U. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 2.9739E-09 77.785 155.569 O.ooE+OO 2.31E-07 4.63E-07 Avg. MeV 
Am-241 2.5986E-Q3 77.785 155.569 O.ooE+OO 2.02E-01 4.04E-01 0.0150 8.015E+12 
Am-242m 3.7010E-Q7 77.785 155.569 O.ooE+OO 2.86E-Q5 5.76E-05 0.0250 1.664E+12 
Am-243 1.4858E-06 77.785 155.569 O.ooE+OO 1.16E-04 2.31E-04 0.0375 1.446E+12 
C-14 5.6944E-Q9 77.785 155.569 O.ooE+OO 4.43E-07 8.86E-07 0.0575 1.558E+12 
CI-36 1,3124E-32 77.785 155.569 O.ooE+OO 1.02E-30 2.04E-30 0.0850 9.374E+l1 
Cm-243 7.9303E-08 77.785 155.569 O.ooE+OO 6.17E-06 1.23E-05 0.1250 6.125E+l1 
Cm-244 9.3063E-Q6 77.785 155.569 O.ooE+OO 7.24E-04 1.45E-Q3 0.2250 8.086E+11 
Co-50 1.0310E-07 77.785 155.569 O.ooE+OO 8.02E-Q6 1,5OE-05 0.3750 3.522E+11 
Cs-134 1.32S4E-07 77.785 155.569 O.ooE+OO 1.03E-05 2.06E-OS 0.5750 5.885E+12 
Cs-135 3.4477E-Q6 77.785 155.569 O.ooE+OO 2.68E-04 5.36E-Q4 0.8500 6.305E+l0 
Cs-137 1,0161E+OO 77.785 155.569 O.ooE+OO 7.90E+01 1,58E+02 1.2500 2.550E+10 
Eu-154 2.1879E-03 77.785 155.569 O.ooE+OO 1.70E·01 3.40E-01 1.7500 1.671E+09 
Eu·155 7.2930E-Q5 77.785 155.569 O.ooE+OO 5.67E-03 1.13E-02 2.2500 1.620E+05 
Fe-55 4.1912E-Q8 77.785 155.569 O.ooE+OO 3.26E-Q6 6.52E-06 2.7500 1.913E+05 
H-3 8.4913E-04 77.785 155.569 O.ooE+OO 6.5OE-02 1.32E-01 3.5000 1.049E+02 
1-129 7.5300E-07 77.785 155.569 O.ooE+OO 5.86E-OS 1,17E-04 5.0000 4.267E+01 
Kr-85 1,5615E-Q2 77.785 155.569 O.ooE+OO 1,21E+OO 2.43E+OO 7.0000 4.640E+OO 
Np-237 9.5861E-Q6 77.785 155.569 O.ooE+OO 7.46E-04 1.49E-03 11.0000 5.154E-Q1 
Pa-231 5.0790E-09 77.785 155.569 O.ooE+OO 3.95E-07 7.90E-07 
Pb-21 0 6.6176E-10 77.785 155.569 O.ooE+OO 5.15E-Q8 1.03E-07 
Pm-147 1,7606E-Q5 77.785 155.569 O.ooE+OO 1.37E-03 2.74E-03 
Pu-238 1.4406E-02 77.785 155.569 O.ooE+OO 1.12E+OO 2.24E+OO 
Pu-239 4.2783E-Q4 77.785 155.569 O.ooE+OO 3.33E-02 6.68E-Q2 
PU-240 2.4297E-Q4 77.785 155.569 O.ooE+OO 1,89E-Q2 3.78E-02 
Pu-241 7.8949E-03 77.785 155.569 O.ooE+OO 6.14E-01 1.23E+OO 
Pu-242 3.6329E-07 77.785 155.569 O.ooE+OO 2.83E-Q5 5.85E-Q5 
Ra-226 1.5169E-Q9 77.785 155.569 O.ooE+OO 1.18E-Q7 2.36E-Q7 
Ra-228 4_2429E-14 77.785 155.569 O.ooE+OO 3.30E-12 6.5OE-12 
Ru-106 7.0833E-15 77.785 155.569 O.ooE+OO 5.51E-13 1.10E-12 
5e-79 1.2928E-QS 77.785 155.569 O.ooE+OO 1.01E-Q3 2.01E-Q3 
5n-126 1.1571E-Q5 77.785 155.569 O.ooE+OO 9.ooE-Q4 1,80E-03 
5r-90 9.4308E-Q1 77.785 155.569 O.ooE+OO 7.34E+01 1.47E+02 
Tc-99 4.2239E-Q4 77.785 155.569 O.OOE+OO 3.29E-Q2 6.57E-Q2 
Th-229 1,7968E-11 77.785 155.569 O.ooE+OO 1.40E-Q9 2.80E-Q9 
Th-230 1.0855E-07 77.785 155.569 O.ooE+OO 8.44E-06 1,69E-OS 
Th-232 4.9809E-14 77.785 155.569 O.ooE+OO 3.87E-12 7.75E-12 
TI-208 3.4995E-Q8 77.785 155.569 O.ooE+OO 2.72E-Q6 5.44E-06 
U-232 9.4798E-Q8 77.785 155.569 O.ooE+OO 7.37E-06 1.47E-OS Thermal Power 
U-233 4.2538E-Q9 77.785 155.569 O.ooE+OO 3.31E-Q7 6.62E-Q7 Nominal Heat Bounding 
U-234 1.8617E-Q4 77.785 155.569 O.ooE+OO 1,45E-02 2.90E-Q2 Output Heat Output 
U-235 -2.7235E-Q6 77.785 0.000 8.5OE-04 6.48E·04 8.5OE-04 /Watts\ (Watts) 
U-236 1.S493E-QS 77.785 155.569 O.ooE+OO 1,21E-03 2.41E-Q3 9_22E-Q1 1.84E+OO 
U-238 -4.2851 E-Q9 77.785 0.000 8.70E-Q6 8.37E-Q6 8.70E-Q6 Total Total 
Y-90 9.4308E-Q1 77.785 155.569 O.ooE+OO 7.34E+01 1.47E+02 
Other Radionuclides 7.S4E+01 1,51E+02 
;Ill.Temulate~SunImllI$.8tml.. andCbeCb 
Template Selection Summary 

FromSFD Uom Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used lorthe following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment (unknown). 
BOl HM Constituents: U METAL U 

BOL enrichment °/.: 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I n.785 Nominal bumup taken from SFO and converted to MWd using BOl.::.432kg 
Bounding: I I 155.569 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuDMultiDlier Given BumUD Estimated EOl HMlGlven EOl HM 

Nominal: 0.57 I 0.991 
Bounding: 1.14 ,

Reactor shutdown. core removal. storage, shipping or other date confurmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specifiC bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeIIljlIate lDformation Estimated 

Fuel Name: RESIDUE FAILED PBF RODS 'Fuel decay start date: 1985 Canister usage: 
SNF 1041: 381 Estimates as of: 2030 HIC 

Fuel Units & Desc:-: 1 • DEBRIS Template: Pathfinder (Ught Water. SST. 60 to 100%, U) 1.00 
Heavy Metal Mas.: SOL= ; EOl=1.11kg "Template Bumup(MWd): 6.01 
ROD Stor_ Situ: INEEL Template BOL Heavy MelaI Mass (MT): 0.00012882 

"-emplate Decay Time" 35 years 

n.~tes m x" x. b y" y. Gamma Sources
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ac-227 2.3344E-Q6 1,047.614 1,047.614 O.OOE+OO 2.45E-05 2.45E-05 Avg. MeV 
Am-241 1.1135E-04 1,047.614 1,047.6'-4--O:OOE+oo 1.17E-Q1 1.17E-Q1 0.0150 7.819E+13 
Am-242m 8.5075E-09 1.047.614 1,047.614 O.OOE+OO 8.91E-Q6 8.91E-Q6 0.0250 1.625E+13 
Am-243 9.8519E-10 1,047.614 1.047.614 O.OOE+OO l.03E-06 1.03E-Q6 0.0375 1.405E+13
 
C-14 2.3012E-04 1.047.614 ,.047.6',4 O.OOE+OO 2.41E·01 2.41E-01 0.0575 1.51SE+13
 
CI·36 1.2261E-Q6 1.047.614 1,047.614 O.OoE+OO 1.28E-Q3 1.28E-Q3 0.0850 9.153E+12 
Cm-243 2.4875E-10 1.047.614 1,047.614 O.OOE+OO 2.61E-Q7 2.61E-Q7 0.1250 5.943E+12 
Cm-244 2.3178E-Q9 1,047.614 1,047.614 O.OoE+OO 2.43E-06 2.43E-Q6 0.2250 7.879E+12
 
Co-6O 7.0849E-Q2 1,047.614 1,047.6'-4 O.OOE+OO 7.42E+01 7.42E+01 0.3750 3.436E+12
 
Cs-134 3.0266E-Q6 1.047.614 1,047.614 O.OOE+OO 3.17E-03 3.17E-Q3 0.5750 5.661E+13
 
Cs-135 3.0316E-Q5 1,047.614 1,047.614 O.OOE+OO 3.18E-02 3.18E-Q2 0.8500 5.73OE+l1 
Cs-137 1.4511E+OO 1.047.614 1,047.614 O.OOE+OO 1.52E+03 1.52E+03 1.2500 5.696E+12
 
Eu-154 6.6955E-04 1,047.614 1,047.614 O.OOE+OO 7.01E-Q1 7.01E-Q1 1.7500 1.478E+10
 
Eu-155 6.9850E-04 1,047.614 1.047.614 O.OOE+OO 7.32E-01 7.32E-Q1 2.2500 3.069E+07
 
Fe-55 1.2318E-Q3 1.047.614 1,047.614 O.OOE+OO 1.29E+OO 1.29E+OO 2.7500 8.870E+05
 
H-3 2.5141E-Q3 1,047.614 1.047.614 O.OOE+OO 2.63E+OO 2.63E+OO 3.5000 6.255E+01
 
1-129 7.3195E-Q7 1.047.614 1,047.614 O.OOE+OO 7.67E-04 7.67E-04 5.0000 2.572E+01
 
Kr-85 4.1281E-Q2 1,047.614 1,047.614 O.OOE+OO 4.32E+01 4.32E+01 7.0000 2.840E+OO
 
Np-237 1.1489E-Q6 1,047.614 1,047.614 O.OOE+OO 1.20E-Q3 1.20E-03 11.0000 3.187E-Q1
 
Pa-231 4.5241 E-Q6 1.047.614 1,047.614 O.OOE+OO 4.74E-05 4.74E-05 
Pb-210 6.4476E-13 1.047.614 1,047.614 O.OOE+OO 6.75E-10 6.75E-10 
Pm-147 1.1651E-Q3 1.047.614 1,047.614 O.OOE+OO 1.22E+OO 1.22E+OO 
Pu-238 2.9517E-04 1,047.614 1,047.614 O.OOE+OO 3.09E-Q1 3.09E-Q1 
Pu-239 6.6772E-04 1,047.614 1,047.614 O.OOE+OO 7.00E-Q1 7.00E-Q1 
Pu-240 8.6839E-Q5 1,047.614 1.047.614 O.OOE+OO 9.10E-Q2 9.10E-Q2 
Pu-241 7.1514E-04 1.047.614 1.047.614 O.OOE+OO 7.49E-Q1 7.49E-Q1 
Pu-242 1.9717E-09 1,047.614 1.047.614 O.OOE+OO 2.07E-Q6 2.07E-Q6 
Ra-226 1.7654E-12 1,047.614 1,047.614 O.OOE+OO 1.85E-Q9 1.85E-Q9 
Ra-228 8.2928E-12 1,047.614 1,047.614 O.OOE+OO 8.69E-Q9 8.69E-Q9 
Ru-106 1.8419E-10 1,047.614 1,047.614 O.OOE+OO 1.93E-Q7 1.93E-Q7 
Se-79 1.3223E-Q5 1,047.614 1.047.614 O.OOE+OO 1.39E-Q2 1.39E-Q2 
Sn-126 1.1493E-Q5 1,047.614 1,047.614 O.OOE+OO 1.20E-02 1.20E·02 
Sr-90 1.3849E+OO 1,047.614 1,047.614 O.OOE+OO 1.43E+03 1.43E+03 
Tc-99 4.6656E-04 1,047.614 1,047.614 O.OOE+OO 4.89E-Q1 4.89E-Q1 
Th-229 1.4547E-11 1.047.614 1,047.614 O.OOE+OO 1.52E-08 1.52E-Q6 
Th-230 1.6617E-10 1,047.614 1,047.614 O.OOE+OO 1.74E-Q7 1.74E-Q7 
Th-232 8.3361E-12 1,047.614 1.047.614 O.OOE+OO 8.73E-Q9 8.73E-Q9 
T1-208 2.1684E-Q6 1,047.614 1,047.614 O.OOE+OO 2.27E-Q5 2.27E-Q5 
U-232 5.8669E-Q6 1,047.614 1,047.614 O.OOE+OO 6.15E-Q5 6.15E-Q5 Thermal Power
U-233 3.1847E-Q9 1.047.614 1,047.614 O.OOE+OO 3.34E-Q6 3.34E-Q6 Nominal Heat Bounding
U-234 3.8769E-Q7 1,047.614 1,047.614 O.OOE+OO 4.06E-04 4.06E-04 Output Heat Output 
U-235 -2.7761 E-Q6 1,047.614 0.000 4.48E-Q3 1.57E-Q3 4.48E-Q3 /WallS! /Wattsl 
U-238 1.6190E-Q5 1,047.614 1,047.614 O.OOE+OO 1.70E-D2 1.70E-Q2 1.83E+01 1.83E+Ol
U-238 -2.8547E-Q9 1,047.614 0.000 4.84E-Q5 4.54E-Q5 4.84E-Q5 Total Total
Y-90 1.3652E+OO 1,047.614 1,047.614 O.OOE+OO 1.43E+03 1.43E+03 
Other Radionuclides 1.73E+03 1.73E+03 

m. Tt!IlIIlIata SllIeeIIun Sumnlarv. •JlBi! ()Itecb 
Template selection Summary 

From SFO lIMd Basis for Parameter Differences: 
Reactor Moderator: UGH'TWATER UGHTWATER [This Template was used for the following reasons:
 

Fuel Cladding: SST SST [This fuel matches on all parameters except enridunent (unlmown).
 
BOL HM Constituents: 002 U 

BOL Enrichment %: GO to 100 

Bumup Summary (MWdt Basis for bumup used in estimate:
 
From SFD I Estimated
 

Nominal:1 I 1.047.614 Nominal bumup set equal to bounding bumup.
 
Boundlng:1 I 1.047.614 Bounding bumup estimated by assuming SOL heavy metal mass was twice EOL
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Esllmaled EOL HMlGlven EOL HM
 

NomIn3l: 10.12
 I 1.021 
Bounding:1 10.12 ,

Reactor shutdown, core removal, storage, shiPping or other date confmnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associat9d with this wol1tsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT). 

DOElSNF/REP-Q78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel anti TeJlIIIlate W-tion Estimated 

Fuel Name: RHF (FRANCE) 'Fuel decay start date: 1989 Canister usage: 
SNFID#: 179 Estimates as of: 2030 181l x10' 

Fuel Units & Descr: 4 - 2 CONCENTRIC TUBES Template: ATR (Ught Water, Alum., 60 10100%, U) 0.67 
Heavy Metal M•••: BOl=36.90k9 ; EOl=25,51k9 'Template Bumup(MWd): 367.2 
ROD SIOI'_ Site: SRS Template BOL Heavy M8ta1 Mass (MT): 0.00116689 

Template Decay Time" 35 years 
n. Eslimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 2.0068E-09 10,786.551 21,573.102 O.ooE+OO 2.16E-05 4.33E-Q5 AV9. MeV 
Am-241 2.5251E-03 10,786.551 21,573.102 O.ooE+OO 2.72E+Ol 5.45E+Ol 0.0150 1.589E+15 
Am-242m 3.9624E-Q7 10,786.551 21,573.102 O.ooE+OO 4.27E-Q3 8.55E-03 0.0250 3.299E+14 
Am-243 1.4860E-OB 10,786.551 21,573.102 O.ooE+OO 1.61E-02 3.21E-Q2 0.0375 2.868E+14 
C-14 5.7053E-09 10,786.551 21,573.102 O.ooE+OO 6.15E-05 1.23E-04 0.0575 3.087E+14 
CI-36 1.3124E-32 10,786.551 21,573.102 O.ooE+OO 1.42E-28 2.83E-28 0.0850 1.860E+14 
Cm-243 1.1419E-Q7 10,786.551 21,573.102 O.ooE+OO 1.23E-03 2.46E-Q3 0.1250 1.228E+14 
Cm-244 1.6522E-05 10,786.551 21,573.102 O.ooE+OO 1.78E-Ol 3.56E-Ql 0.2250 1.606E+14 
Co-50 7.4047E-Q7 10,786.551 21,573.102 O.ooE+OO 7.99E-Q3 1.5OE-Q2 0.3750 6.985E+13 
Cs-l34 2.0455E-Q5 10,786.551 21,573.102 O.ooE+OO 2.21E-Ql 4.41E-Ql 0.5750 1.154E+15 
Cs-135 3.4477E-OB 10,786.551 21,573.102 O.ooE+OO 3.72E-02 7.44E-Q2 0.8500 1.410E+13 
Cs-137 1.4365E+OO 10,786.551 21.573.102 O.ooE+OO 1.55E+04 3.10E+04 1.2500 6.821E+12 
EU-l54 7.3230E-03 10,786.551 21,573.102 O.ooE+OO 7.90E+Ol 1.58E+02 1.7500 3.840E+l1 
Eu-155 5.9259E-04 10,786.551 21,573.102 O.ooE+OO 6.39E+OO 1.28E+Ol 2.2500 3.211E+07 
Fe-55 22791E-oB 10,786.551 21,573.102 O.ooE+OO 2.46E-02 4.92E-02 2.7500 3.063E+07 
H-3 1.9698E-Q3 10,786.551 21,573.102 O.ooE+OO 2.12E+Ol 4.25E+Ol 3.5000 1.nSE+04 
1-129 7.5300E-07 10,786.551 21,573.102 O.ooE+OO 8.12E-03 1.62E-Q2 5.0000 7.251E+03 
Kr-85 4.1176E-02 10,786.551 21,573.102 O.ooE+OO 4.44E+02 8.86E+02 7.0000 7.937E+02 
Np-237 9.5752E-oB 10,786.551 21,573.102 O.ooE+OO 1.03E-Ql 2.07E-Ql 11.0000 8.849E+Ol 
Pa-231 3.9379E-Q9 10,786.551 21,573.102 O.ooE+OO 4.25E-Q5 8.50E-Q5 
Pl>-21 0 3.3115E-l0 10,786.551 21,573.102 O.ooE+OO 3.57E-OB 7.14E-oB 
Pm-147 9.2402E-04 10,786.551 21,573.102 O.ooE+OO 9.97E+OO 1.99E+Ol 
Pu-238 1.6217E-Q2 10,786.551 21,573.102 O.ooE+OO 1.75E+02 3.50E+02 
Pu-239 4.2810E-04 10,786.551 21,573.102 O.ooE+OO 4.62E+OO 9.24E+OO 
Pu-240 2.4333E-04 10,786.551 21,573.102 O.ooE+OO 2.62E+OO 5.25E+OO 
Pu-241 1.6242E-Q2 10,786.551 21,573.102 O.ooE+OO 1.75E+02 3.50E+02 
Pu-242 3.6329E-07 10,786.551 21,573.102 O.ooE+OO 3.92E-03 7.84E-Q3 
Ra-226 9.0114E-l0 10,786.551 21,573.102 O.ooE+OO 9.72E-oB 1.94E-05 
Ra·228 3.1019E-14 10,786.551 21,573.102 O.ooE+OO 3.35E-l0 6.69E-l0 
RU-1OB 2.1225E-l0 10,786.551 21,573.102 O.ooE+OO 2.29E-OB 4.58E-oB 
Se-79 1.2930E-05 10,786.551 21,573.102 O.ooE+OO 1.39E-Ol 2.79E-Ql 
Sn-l26 1.1571E-Q5 10,786.551 21,573.102 O.ooE+OO 1.25E-Ol 2.50E-Ql 
Sr-90 1.3472E+OO 10,786.551 21,573.102 O.ooE+OO 1.45E+04 2.91E+04 
Tc-99 4.2239E-04 10,786.551 21,573.102 O.ooE+OO 4.56E+OO 9.11E+OO 
Th-229 12407E-ll 10,786.551 21,573.102 O.ooE+OO 1.34E-07 2.68E-Q7 
Th-230 8.3497E-oB 10,786.551 21,573.102 O.ooE+OO 9.01E-04 1.80E-Q3 
Th-232 3.6371E-14 10,786.551 21,573.102 O.ooE+OO 4.14E-l0 8.28E-l0 
TI-208 4.0414E-oB 10,786.551 21,573.102 O.ooE+OO 4.36E-04 8.72E-04 
U-232 1.0948E-07 10,786.551 21,573.102 O.ooE+OO 1.18E-Q3 2.36E-Q3 Thennal Power 
U-233 3.6275E-09 10,786.551 21,573.102 O.ooE+OO 3.91E-Q5 7.83E-05 Nominal Heal Sounding 
U-234 1.8562E-04 10,786.551 21,573.102 O.ooE+OO 2.ooE+OO 4.ooE+OO Outpul HealOutpul 
U-235 -2.7235E-oB 10,786.551 0.000 7.41E-02 4.48E-Q2 7.41E-Q2 /Walls\ /Wallsl 
U-236 1.5493E-Q5 10,786.551 21,573.102 O.ooE+OO 1.67E-Ql 3.34E-Ql 1.81E+02 3.81E+02 
U-236 -4.2851E-Q9 10,786.551 0.000 8.72E-04 8.26E-04 8.72E-04 Total Total 
V-90 1.3475E+OO 10,786.551 21,573.102 O.ooE+OO 1.45E+04 2.91E+04 
Other Radionuelides 1.48E+04 2.95E+04 
m....0J)II)/a..,~~ry,8Ul'l1!1 antlChtl'l<ll 
Template selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
SOL HM ConstiluenlS: U-ALX U 

SOL Enrichment 0/-= 92.97018459 60 to 100 

Sumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Es1Imated 

Nomlnal:1 I 10,786.551 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 21,573.102 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.93 I 1.031 
Bounding: 1.86 ,

Reactor shutdolMl, core removal. storage, shipping or other date conflnnm9 thalmadiatloo ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worl(sheet 

I. Fuel and TempIale lllformadon Estimated 
Fuel Namo: RINSC 1Fuer decay start date: 2035 Canister usage: 

SNF 10 /): 181 Estimates as of: 2030 18"x10' 
Fuel Units & Descc': 44·18 FLAT PLATES Template:
 ATR (Ught Water, Alum., 60 10100%, U) 1.83 
Heavy Metal MallO: B01.=61.12k9 ; EOl=60.46k9 'Template Bumup(MWd):
 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Masa (MT):
 0.00116689 

Template Decay Time" 5y••rs 
n. Estimates m xn x. b Yn Y. Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E·l0 620.866 1.241.732 O.ooE..oo 9.03E-OS 1.81E-Q7 Avg:~_____ 
Am-241 1.1190E-03 620.866 1.241.732 O.OOE..oo 6.95E-Q1 1.39E..oo 0.0150 2.396E+14 
Am-242m 4.5425E-Q7 620.866 1.241.732 O.ooE..oo 2.82E-04 5.64E-Q4 0.0250 5.161E+13 
Am-243 1.4921E-Q6 620.866 1.241.732 O.ooE..oo 9.26E-Q4 1.85E-03 0.0375 4.763E+13 
C-14 5.7244E-Q9 620.866 1.241.732 0.00£0..00 3.55E-06 7.11E·06 0.0575 4.683E+13 
CI·36 1.3124E-32 620.866 1.241.732 O.ooE+oo 8.15E·30 1.63E·29 0.0850 2.985E+13 
Cm-243 2.3676E-07 620.866 1.241.732 O.ooE..oo 1.47E-04 2.94E-Q4 0.1250 2.58SE+13 
Cm-244 5.2042E-05 620.866 1.241.732 O.ooE..oo 3.23E-Q2 6.46E-02 0.2250 2.530E+13 
Co-GO 3.82OSE-05 620.866 1.241.732 O.ooE..oo 2.37E-Q2 4.74E-02 0.3750 1.225E+13 
Cs-l34 4.8693E-Ql 620.866 1.241.732 O.ooE..oo 3.02E+02 6.05E+02 0.5750 1.682E+14 
Cs-135 3.4477E-Q6 620.866 1.241.732 O.ooE+OO 2.14E-03 4.28E-Q3 0.8500 2.356E+13 
Cs-137 2.8731E..oo 620.866 1.241.732 O.OOE+OO 1.78E+03 3.57E+03 1.2500 4.383E+12 
Eu-l54 8.2053E-02 620.866 1.241.732 O.ooE..oo 5.09E+Ol 1.02E+02 1.7500 1.838E+11 
Eu-155 3.9134E-02 620.866 1.241.732 O.ooE..oo 2.43E+01 4.86E+01 2.2500 3.856E+l1 
Fe-55 6.7429E-03 620.866 1.241.732 O.ooE..oo 4.19E..oo 8.37E..oo 2.7500 2.218E+09 
H-3 1.0599E-Q2 620.866 1.241.732 O.ooE..oo 6.58E..oo 1.32E+Ol 3.5000 2.461E+08 
1-129 7.5300E-Q7 620.866 1.241.732 O.ooE..oo 4.68E-04 9.35E-Q4 5.0000 7.734E+02 
Kr-85 2.8595E-Q1 620.866 1.241.732 O.ooE..oo 1.78E+02 3.55E+02 7.0000 8.637E+01 
Np-237 9.5479E-Q6 620.866 1.241.732 O.ooE..oo 5.93E-03 1.19E-Q2 11.0000 9.745E+00 
Pa-231 8.9297E-l0 620.866 1.241.732 O.ooE..oo 5.54E-07 1.11E-Q6 
Pl>-21 0 3.7609E-12 620.866 1.241.732 O.ooE..oo 2.34E-Q9 4.67E-Q9 
Pm-147 2.5452E..oo 620.866 1.241.732 O.ooE..oo 1.58E+03 3.16E+03 
Pu-238 2.0550E-Q2 620.866 1.241.732 O.ooE..oo 1.2BE+01 2.55E+01 
Pu-239 4.2838E-Q4 620.866 1.241.732 O.ooE..oo 2.66E-Ql 5.32E-Ql 
Pu-240 2.4401E-Q4 620.866 1.241.732 O.OOE..oo 1.51E-Q1 3.03E-Q1 
Pu-241 6.8764E-Q2 620.866 1.241.732 O.ooE..oo 4.27E+01 8.54E+01 
Pu-242 3.6329E-Q7 620.866 1.241.732 O.ooE..oo 2.26E-Q4 4.51E-Q4 
Ra-2.26 3.8045E-11 620.866 1.241.732 O.ooE..oo 2.36E-OS 4.72E-Q6 
Ra-2.2B 2.9902E-15 620.866 1.241.732 O.ooE..oo 1.86E-12 3.71E-12 
Ru-106 1.9055E-Q1 620.866 1.241.732 O.OOE..oo 1.1·8E+02 2.37E+02 
Se-79 1.2936E-Q5 620.866 1.241.732 O.ooE..oo 8.03E-Q3 1.61E-Q2 
Sn-126 1.1574E-Q5 620.866 1.241.732 O.ooE..oo 7.19E-Q3 1.44E-Q2 
Sr-90 2.7505E..oo 620.866 1.241.732 O.ooE..oo 1.71E+03 3.42E+03 
Tc-99 4.2239E-Q4 620.866 1.241.732 O.ooE..oo 2.62E-01 5.24E-Ql 
Th-229 1.8848E-12 620.866 1.241.732 O.ooE..oo 1.17E-Q9 2.34E-Q9 
Th-230 1.7042E-Q6 620.866 1.241.732 O.ooE..oo 1.06E-Q5 2.12E-Q5 
Th-232 7.8132E-15 620.866 1.241.732 O.OOE..oo 4.85E-12 9.70E-12 
n-2OS 4.4063E-Q8 620.866 1.241.732 O.ooE..oo 2.74E-Q5 5.47E-Q5 
U-232 1.3151E-Q7 620.866 1.241.732 O.ooE..oo 8.16E-Q5 1.63E-Q4 Thermal Power 
U-233 1.9564E-Q9 620.866 1.241.732 O.ooE+OO 1.21E-06 2.43E-Q6 Nominal Heat Bounding 
U-234 1.8371E-Q4 620.866 1.241.732 O.ooE..oo 1.14E-Q1 2.28E-Q1 Output Heat Output 
U-235 -2.7235E-06 620.866 0.000 2.61E-Q2 2.44E-Q2 2.61E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 620.866 1.241.732 O.ooE..oo 9.62E-Q3 1.92E-Q2 3.15E+Ol 6.30E+Ot 
U-238 -4.2851 E-Q9 620.866 0.000 1.65E-Q2 1.85E-Q2 1.65E-Q2 Total Total 
Y-90 2.7505E..oo 620.866 1.241.732 O.ooE..oo 1.71E+03 3.42E+03 
Other Radionuclides 3.19E+03 6.39E+03 
III. TemPlate~Summary,B_~_Cfte¢b 
Template Selection Summary 

FromSFD U8ed Basis for Parameter Differences:
 
Reactor Moderator.
 UGHTWATER UGHTWATER This Template was used for the foUowing reasons: 

ALUM (6061) ALUM This fuel matches AIR Template on all but one parameter (enrichment) making ATR a reasonable
BOl H::'~-'::~~r U3S12 U match.
 

BOL Enrichment %:
 19.7728395 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

NomIn:>J:1 I 620.866 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 1,241.732 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated BumupJ 
BumuD MultiDller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.03 I 1.001 
Bounding: 0.06 ,

Reactor shutdown, core removal. storage, shipprng or other date confimung that Irradiation ceased for fuel.
 

2Totat bumup for all fuel assodated with this worksheet must b9 divided by BOl heavy metal mass to get specific bumup values (MWcVMT).
 



Fuel Radionuclide Inventory Worksheet 
I.Fuelancl Template lnl~ ESlimated 

Fuel Name: RINse 1Fuel decay start date:
 1992 Canister usage: 
SNFID#: 180 Estimates a9 of:
 2030 18"xl0' 

Fuel Unite & Oeser: 70·18 FLAT PLATES Template:
 ATR (Ught Water, Alum.• 60 to lom-o, U) 1.94 
Heavy Metal Mass: B01.=9.37kg : EOI.=8.50kg "Template Bumup(MWd):
 367.2 
ROD Slo._ Site: SRS Template BOL Heavy Metal Mass (MT):
 0.00116689
 

Template Decay Time·
 35 years
 
ll.llsl;Qnates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radianuelide Templale Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 2.0068E-Q9 822.Q13 1,644.026 O.OOE+OO 1.65E·OO 3.30E-Q6 Avg.MeV 
Am-241 2.5251E·03 822.Q13 1,644.026 O.OOE+OO 2.08E+OO 4.15E+OO 0.0150 1.211E+14 
Am-242m 3.9624E-Q7 822.013 1,644.026 O.OOE+OO 3.26E-04 6.51E·04 0.0250 2.514E+13 
Am-243 1.4880E-OO 822.Q13 1,644.026 O.OOE+OO 1.22E-Q3 2.45E-03 0.0375 2.186E+13 
C-14 5.7053E-Q9 822.Q13 1,644.026 O.OOE+OO 4.69E-OO 9.38E-Q6 0.0575 2.352E+13 
CI-38 1.3124E-32 822.Q13 1,644.026 O.OOE+OO 1.08E-29 2.16E-29 0.0850 1.417E+13 
Cm-243 1.1419E-Q7 822.Q13 1,644.026 O.OOE+OO 9.39E-OS 1.88E-Q4 0.1250 9.362E+12 
Cm-244 1.6522E-Q5 822.013 1,644.026 O.OOE+OO 1.38E-02 2.72E-02 0.2250 1.224E+13 
Co-60 7.4047E-07 822.Q13 1,644.026 O.OOE+OO 6.09E-04 1.22E-Q3 0.3750 5.323E+12 
Cs·l34 2.0455E-OS 822.Q13 1,644.026 O.OOE+OO 1.88E-Q2 3.38E-02 0.5750 8.798E+13 
Cs-l35 3.4477E-Q6 822.013 1,644.026 O.OOE+OO 2.83E-03 5.67E-Q3 0.8500 1.075E+12 
Cs-137 1.4385E+OO 822.013 1,644.026 O.OOE+OO 1.18E+03 2.36E+03 1.2500 5.198E+11 
Eu-l54 7.3230E-03 822.Q13 1,644.026 O.OOE+OO 6.02E+OO 1.20E+Ol 1.7500 2.926E+l0 
Eu-155 5.9259E-Q4 822.Q13 1,644.026 O.OOE+OO 4.87E-Ol 9.74E-Ql 2.2500 2.447E+06 
Fe-55 2.2791E-OO 822.013 1,644.026 O.OOE+OO 1.87E-03 3.75E-03 2.7500 2.334E+06 
H-3 1.9698E·03 822.013 1,644.026 O.OOE+OO 1.62E+OO 3.24E+OO 3.5000 1.354E+03 
1-129 7.5300E-07 822.013 1,644.026 O.OOE+OO 6.19E-Q4 1.24E-03 5.ססOO 5.531E+02 
Kr-85 4.1176E-Q2 822.Q13 1,644.026 O.OOE+OO 3.38E+Ol 6.77E+Ol 7.ססOO 6.054E+01 
Np-237 9.5752E-OO 822.Q13 1,644.026 O.OOE+OO 7.87E-Q3 1.57E-02 11.ססOO 6.750E+OO 
Pa-231 3.9379E-Q9 822.Q13 1,644.026 O.OOE+OO 3.24E-OO 6.47E-Q6 
Pb-21 0 3.3115E-l0 822.013 1,644.026 O.OOE+OO 2.72E-Q7 5.44E-07 
Pm-147 9.2402E-Q4 822.Q13 1,644.026 O.OOE+OO 7.60E-Ol 1.52E+OO 
Pu-238 1.6217E-02 822.Q13 1,644.026 O.OOE+OO 1.33E+Ol 2.67E+Ol 
Pu-239 4.2810E-Q4 822.Q13 1,644.026 O.OOE+OO 3.52E-Ol 7.04E-Ol 
Pu-240 2.4333E-Q4 822.Q13 1,644.026 O.OOE+OO 2.00E-Ol 4.00E-Ql 
Pu-241 1.6242E-02 822.013 1,644.026 O.OOE+OO 1.34E+Ol 2.67E+Ol 
PU-242 3.6329E-Q7 822.Q13 1,644.026 O.OOE+OO 2.99E-04 5.97E-Q4 
Ra-226 9.0114E-l0 822.Q13 1,644.026 O.OOE+OO 7.41E-Q7 1.48E-OO 
Ra-228 3.1019E-14 822.013 1,644.026 O.OOE+OO 2.55E-ll 5.10E-ll 
RU-l00 2.1225E-l0 822.Q13 1,644.026 O.OOE+OO 1.74E-Q7 3.49E-Q7 
5e-79 1.2930E-Q5 822.013 1,644.026 O.OOE+OO 1:00E-02 2.13E-Q2 
5n-126 1.1S71E-OS 822.013 1,644.026 O.OOE+OO 9.S1E-Q3 1.90E-Q2 
5r-90 1.3472E+OO 822.013 1,644.026 O.OOE+OO 1.11E+03 221E+03 
Tc-99 4.2239E-Q4 822.Q13 1,644.026 O.OOE+OO 3.47E-Q1 6.94E-Ql 
Th-229 1.2407E-11 822.Q13 1,644.026 O.OOE+OO 1.02E-08 2.04E-08 
Th-230 8.3497E-Q6 822.Q13 1,644.026 O.OOE+OO 6.88E-Q5 1.37E-Q4 
Th-232 3.6371E-14 822.013 1,644.026 O.OOE+OO 3.15E-11 6.31E-ll 
TI-208 4.0414E-Q8 822.Q13 1,644.026 O.OOE+OO 3.32E-OS 6.64E-Q5 
U-232 1.0948E-07 822.013 1,644.026 O.OOE+OO 9.00E-QS 1.80E-Q4 Thermal Power 
U-233 3.6275E-Q9 822.013 1,644.026 O.OOE+OO 2.98E-OO 5.96E-OO Nominal Heat Bounding 
U-234 1.8562E-Q4 822.Q13 1,644.026 O.OOE+OO 1.53E-Q1 3.OSE-Q1 Output HeatOulput 
U-235 -2.7235E-Q6 822.013 0.000 1.89E-Q2 1.88E-02 1.89E-02 /WalIsl /Wattsl 
U-236 1.5493E-Q5 822.013 1,644.026 O.OOE+OO 127E-Q2 2.55E-Q2 1.38E+Ol 2.75E+01 
U-238 -4.2851 E-Q9 822.Q13 0.000 2.16E-Q4 2.13E-04 2.16E-04 Total Total 
V-90 1.3475E+OO 822.Q13 1,644.026 O.OOE+OO 1.11E+03 2.22E+03 
Other Radianuclldes
 1.12E+03 2.25E+03 

1lJ. Temnlate Selectlotl·~n'.IkmuIDSomma1v.aIldC~
 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM ConalltuonlS: U-ALX U 

BOL enrichment Ok: 93.13598185 6010100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD EstIm_ 

Nomlnal:1 I 822.013 NomiJlaJ bumup calaJlated from the heavy metal mass destroyed. 
Bounding:1 37.4641 1.644.026 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup{ 
BumUD MultiDlIer Given Bumup EstImated EOL HMlGlvon EOL HM 

Nominal: 0.28 I 1.011 
Bounding: 0.56 43.88 ,

Reactor shutdown. core removal, storage, shipping or other date confirming thai irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfOlmllltiOD Estimated 

Fuel Na"",: ROBERT E. GINNA , Fuel decay start date: 1972 Canister usage: 
SNFID#: 182 Estimates as of: 2030 PWR 

Fuel Units & Oeser: 40 - 14 X 14 ROD ARRAY Template: PWR (Ught Water, Zire, 0 to 5%, U) 1.00 
Heavy Metal Mass: BO~15287.20k9 ; EO~15126.93l<9 'Template Bumup(MWd): 61.92 
ROD Storage 5il£: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 154.660.602 304.822.182 O.ODE+OO 1.66E-04 3.27E-{)4 Avg. MeV 
Am-241 1.4751E-{)1 154.660.602 304,822.182--0.00'E+oo 2.28E+04 4.50E+04 0.0150 1.160E+16 
Am-242m 2.6609E-04 154,660.602 304.822.182 O.ODE+OO 4.15E+Ol 8.17E+Ol 0.0250 2.324E+15 
Am-243 6.2484E-{)4 154.660.602 304.822.182 O.ODE+OO 9.66E+Ol 1.90E+02 0.0375 2.190E+15 
C-14 4.7820E-{)5 154.660.602 304,822.182 O.OOE+OO 7.40E+OO 1.46E+Ol 0.0575 2.741E+15 
CI-36 8.0297E-07 154,660.602 304.822.182 O.OOE+OO 1.24E-Ol 2.45E-{)1 0.0850 1.281E+15 
Cm-243 1.7426E-{)4 154.660.602 304.822."182-- o.OOE+OO 2.70E+Ol 5.31E+Ol 0.1250 8.520E+14 
Cm-244 2.7616E-{)2 154.660.602 304,822.182 O.ODE+OO 4.27E+03 8.42E+03 0.2250 1.093E+15 
Co-6O 3.5610E-{)4 154,660.602 304,822.182 O.OOE+OO 5.51E+Ol 1.09E+02 0.3750 4.722E+14 
Cs-l34 2.6260E-{)7 154,660.602 304.822.182 O.ODE+OO 4.06E-{)2 8.ODE-{)2 0.5750 1.112E+16 
Cs-l35 1.4433E-{)5 154,660.602 304.822.182 O.OOE+OO 2.23E+OO 4.40E+OO 0.8500 1.086E+14 
Cs-137 9.8870E-{)1 154,660.602 304.822.182 O.ODE+OO 1.53E+05 3.01E+05 1.2500 6.909E+13 
EU-l54 6.0320E-03 154,660.602 304,822.182 O.ODE+OO 9.33E+02 1.84E+03 1.7500 3.038E+12 
EU-155 2.1770E-{)4 154,660.602 304,822.182 O.OOE+OO 3.37E+Ol 6.64E+Ol 2.2500 4.994E+08 
Fe-55 7.9296E-{)7 154.660.602 304,822.182 O.ODE+OO 1.23E-{)1 2.42E-Ol 2.7500 1.760E+09 
H-3 8.9486E-03 154,660.602 304,822.182 O.ODE+OO 1.38E+03 2.73E+03 3.5000 1.256E+08 
1-129 9.8288E-07 154.660.602 304,822.182 O.OD£o+OO 1.52E-Ol 3.ODE-{)1 5.0000 5.366E+07 
Kr-85 1.0707E-{)2 154,660.602 304,822.182 O.ODE+OO 1.66E+03 3.26E+03 7.0000 6.182E+06 
Np-237 1.1927E-{)5 154,660.602 304,822.182 O.ODE+OO 1.84E+OO 3.64E+OO 11.0000 7.098E+05 
Pa-231 1.4703E-{)9 154.660.602 304,822.182 O.ODE+OO 2.27E-04 4.48E-{)4 
Pb-21 0 1.8828E-l0 154,660.602 304,822.182 O.OOE+OO 2.60E-{)5 5. 13E-{)5 
Pm-147 6.9606E-{)6 154,660.602 304,822.182 O.ODE+OO 1.08E+OO 2.12E+OO 
PU-238 6.6263E-{)2 154,660.602 304,822.182 O.ODE+OO 1.02E+04 2.02E+04 
PU-239 1.1618E-{)2 154.660.602 304,822.182 O.ODE+OO 1.80E+03 3.54E+03 
PU-240 1.5142E-{)2 154,660.602 304.822.182 O.ODE+OO 2.34E+03 4.62E+03 
Pu-241 4.3766E-{)1 154,660.602 304,822.182 O.ODE+OO 6.77E+04 1.33E+05 
Pu-242 6.4260E-05 154.660.602 304,822.182 O.ODE+OO 9.94E+OO 1.96E+Ol 
Ra-226 3.8501E-l0 154,660.602 304.822.182 O.ODE+OO 5.95E-{)5 1.17E-04 
Ra-228 5_2955E-12 154,660.602 304.822.182 O.ODE+OO 8.19E-07 1.61E-{)6 
RU-l06 2.0413E-14 154.660.602 304,822.182 O.ODE+OO 3.16E-{)9 6.22E-{)9 
Se-79 1.2376E-{)5 154,660.602 304,822.182 O.ODE+OO 1.91E+OO 3.77E+OO 
Sn-126 2.5210E-{)5 154,660.602 304,822.182 O.ODE+OO 3.00E+OO 7.68E+OO 
Sr-90 6.4163E-{)1 154,660.602 304,822.182 O.ODE+OO 9.92E+04 1.96E+05 
Te-99 3.9357E-{)4 154,660.602 304,822.182 O.ODE+OO 6.09E+Ol 1.20E+02 
Th-229 1.5644E-l0 154,660.602 304,822.182 O.ODE+OO 2.42E-{)5 4.77E-05 
Th-230 2.7972E-{)8 154,660.602 304,822.182 O.ODE+OO 4.33E-{)3 8.53E-{)3 
Th-232 5.3036E-12 154,660.602 304,822.182 O.ODE+OO 8.20E-07 1.62E-{)6 
Tl-208 1.5136E-{)7 154,660.602 304.822.182 O.ODE+OO 2.34E-{)2 4.61E-{)2 
U-232 4.1005E-{)7 154,660.602 304.822.182 O.ODE+OO 6.34E-Q2 1.25E-Ql Thermal Power 
U-233 2.5856E-{)8 154,660.602 304,822.182 O.ODE+OO 4.ODE-03 7.88E-{)3 Nominal Heat Bounding 
U-234 5.2665E-{)5 154.660.602 304.822.182 O.ODE+OO 8.15E+OO 1.61E+Ol Output Heat Output 
U-235 -1.4487E-{)6 154,660.602 0.000 1.15E+OO 9.26E-{)1 1.15E+OO /Wattsl /Wattsi 
U-236 7.5888E-{)6 154,660.602 304,822.182 O.ODE+OO 1.17E+OO 2.31E+OO 2.80E+03 5.51E+03 
U-238 -2.6129E-{)7 154,660.602 0.000 4.96E+OO 4.92E+OO 4.96E+OO Total Total 
V-OO 6.4180E-{)1 154,660.602 304,822.182 O.ODE+OO 9.93E+04 1.96E+05 
Other Radionuelides 1.47E+05 2.90E+05 
Ill.Template SeIectioJl Summary, Jlm:m! .... (:1ieI1b 
Template Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
_Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRC-4 ZIRC 
BOL HM Cons1i1uents: U02 U 

BOl Enrichment %: 3.480035585 Ot05 

BumupSumma~(MWdY Basis for bumup used in estimate:
 
FromSFD Estimated 

NomIr.aJ:1 154,660.6021 152,411.091 Nominal bumup laken dirod~ from 8FD (oonvelled 10 MWd,
 
Bounding: 218,499.9501 304,822.182 Bounding bumup assumed to b& twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.29 0.99 I 1.001 
Bounding:! 0.57 1.4C , 

Reactor shutdown. COf3 removal, storage. stnppsng or other date confirming that Irradiation ceased for fuel. 

~otal bumup fOf all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FueI~ TtlQplate Information Estimated 

Fuel Name: ROVER (UBM) 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 840 Estimates as of: 2030 18"x1S' 

Fuel Units & Oeser: 65· PARTICULATE Tempt....: (Worst Case) 5.91 
Heavy Metal M.ss: BOl=119.78k9 ; EOl=119.78k9 "rempl.... Bumup(MWd): 62.5 
ROO Stor_ Si...: INEEL Tempi.... BOl Heavy Me...1Mass (MT): 0.00186865 

Templ.te Dacay Time' 65 years 
IL Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel EnergY Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae·227 2.6528E·oo 2.276.579 4,553.t58 O.OOE+OO 6.04E-03 1.21E-02 AV9. MeV 
Am-241 8.6432E+OO 2,276.579 4,553.158 O.OOE+OO 1.97E+04 3.94E+04 0.0150 2.850E+15 
Am-242m 1.4688E-02 2,276.579 4,553.158 O.OOE+OO 3.34E-Kll 6.69E-Kll 0.0250 5.409E+14 
Am-243 1.6272E-Q2 2,276.579 4,553.158 O.OOE+OO 3.70E-Kll 7.41 E-Kll 0.0375 4.447E+14 
C-14 1.2046E-Ol 2,276.579 4,553.158 O.OOE+OO 2.74E-Kl2 5.48E-Kl2 0.0575 1.010E+15 
CI-36 22849E-03 2,276.579 4,553.158 O.OOE+OO 5.20E+OO 1.04E-Kll 0.0850 2.84BE+14 
Cm-243 4.1760E-04 2,276.579 4,553.158 O.OOE+OO 9.51E-Ol 1.90E+OO 0.1250 1.914E+14 
Cm-244 5.3440E-Q2 2,276.579 4,553.158 O.OOE+OO 1.22E-Kl2 2.43E-Kl2 0.2250 2.449E+14 
Co-60 5.4296E-Ql 2,276.579 4,553.158 O.OOE+OO 1.24E+03 2.47E-Kl3 0.3750 1.065E+14 
Cs-l34 l.4348E-08 2,276.579 4,553.158 O.OOE+OO 3.27E-Q5 6.53E-05 0.5750 1.786E+15 
Cs-l35 4.3976E-04 2,276.579 4,553.158 O.OOE+OO l.00E+OO 2.00E+OO 0.B5OO 2.672E+13 
Cs-137 1.0528E-Kll 2,276.579 4,553.158 O.OOE+OO 2.40E+04 4.79E+04 1.2500 1.989E+14 
EU-I54 1.1156E-Ql 2,276.579 4,553.158 O.OOE+OO 2.54E-Kl2 5.08E-Kl2 1.7500 7.429E+11 
EU-155 1.0445E-03 2,276.579 4,553.158 O.OOE+OO 2.38E+OO 4.76E+OO 2.2500 1.029E+09 
Fe-55 9.8542E-05 2,276.579 4,553.158 O.OOE+OO 2.24E-Ql 4.49E-Ol 2.7500 1.050E+l0 
H-3 4.5119E-Q2 2,276.579 4,553.158 O.OOE+OO 1.03E-Kl2 2.05E-Kl2 3.5000 5.411E+06 
1-129 l.ooI8E-05 2,276.579 4,553.158 O.OOE+OO 2.42E-02 4.83E-02 5.0000 2.272E+06 
Kr-85 8.6191E-Q2 2,276.579 4,553.158 O.OOE+OO 1.96E-Kl2 3.92E-Kl2 7.0000 2.567E+05 
Np-237 2.0592E-Q4 2,276.579 4,553.158 O.OOE+OO 4.69E-Ol 9.38E-Ol 11.0000 2.915E+04 
Pa-231 2.8720E-Q6 2,276.579 4,553.158 O.OOE+OO 6.54E-Q3 1.31E-02 
Pb-210 8.0265E-08 2,276.579 4,553.158 O.OOE+OO l.83E-04 3.65E-04 
Pm-147 6.1354E-Q6 2,276.579 4,553.158 O.OOE+OO 1.40E-02 2.79E-Q2 
Pu-238 2.3536E+OO 2,276.579 4,553.158 O.OOE+OO 5.36E-Kl3 1.07E+04 
Pu·239 4.1616E-Ol 2,276.579 4,553.158 O.OOE+OO 9.47E-Kl2 1.89E+03 
Pu·240 2.9200E-Ol 2,276.579 4,553.158 O.OOE+OO 6.65E-Kl2 1.33E+03 
Pu-241 1.1490E-Kll 2,276.579 4,553.158 O.OOE+OO 2.62E+04 5.23E+04 
Pu·242 2.4560E-03 2,276.579 4,553.158 O.OOE+OO 5.59E+OO 1.12E-Kll 
Ra-226 1.6171E-Q7 2,276.579 4,553.158 O.OOE+OO 3.68E-Q4 7.36E-Q4 
Ra-228 6.0192E-Q7 2276.579 4,553.158 O.OOE+OO 1.37E-Q3 2.74E-Q3 
RU-loo 1.3163E·15 2,276.579 4,553.158 O.OOE+OO 3.00E·12 5.99E·12 
Se-79 1.9176E-Q4 2,276.579 4,553.158 O.OOE+OO 4.37E-Ql 8.73E-Q1 
Sn·126 l.6666E-Q4 2,276.579 4,553.158 O.OOE+OO 3.79E-Q1 7.59E-Ql 
Sr·90 9.7004E+OO 2,276.579 4,553.158 O.OOE+OO 2.21E+04 4.42E+04 
Te·99 6.7654E-Q3 2,276.579 4,553.158 O.OOE+OO 1.54E-Kll 3.08E-Kll 
Th·229 2.7664E·oo 2,276.579 4,553.158 O.OOE+OO 6.30E-Q3 1.26E·02 
Th·230 9.32ooE-Q6 2,276.579 4,553.158 O.OOE+OO 2.12E·02 4.24E-Q2 
Th·232 6.0208E-Q7 2,276.579 4,553.158 O.OOE+OO 1.37E·03 2.74E-Q3 
T1·208 6.5604E-Q5 2,276.579 4,553.158 O.OOE+OO 1.49E-Q1 2.99E-Q1 
U·232 1.n65E·04 2,276.579 4,553.158 O.OOE+OO 4.04E-Q1 8.09E·Ol Thermal Power 
U·233 3.6128E-Q4 2,276.579 4,553.158 O.OOE+OO 8.22E·01 1.64E+OO Nominal Heat Bounding 
U·234 12788E-Q2 2,276.579 4,553.158 O.OOE+OO 2.91E-Kl1 5.82E-Kll Output Heat Output 
U·235 5.7486E-Q4 2,276.579 4,553.158 2.41E·01 1.55E+OO 2.86E+OO /Wattsl /Wattsl 
U·236 2.3485E-Q4 2,276.579 4,553.158 O.OOE+OO 5.35E-Ql 1.07E+OO 1.21E+03 2.42E+03 
U·238 1.1581E·04 2,276.579 4,553.158 2.81E-Q3 2.66E·01 5.30E·Ol Total Total 
Y·90 9.7028E+OO 2,276.579 4,553.158 O.OOE+OO 2.21E+04 4.42E+04 
Other Radionuelides 9.86E+04 1.97E-Kl5 

m.TemoJa"'~ 8unlD1lIn"Bumn .IldC/ledls 
Template selectinn Summary 

FromSFD ~ Basis for Parame,.,r Differences: 
Reactor Modorstor: GRAPHrrE (Worst Case) This Template was used for the following reasons: 

Fuel C1.ddln9: NONE SST/lnconel This fuel didn't dosely match any existing templates, therefore the worst case template was used. 
BOl HM Constituents: U30B U, Th. &Pu 

BOl Enrichment %: 93.02375305 Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: I 2,276.579 Nominal bumup assumed to be 2% 01 SOL heavy metal mass.
Boundlng:1 4.553.158 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.57 I 12.991 
Bounding: 1.14 ,

Reactor shutdown, core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel. 

210tal bumup for all fuel associated YAth this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Te!llpIate IJlfctJlJlltion Estimated 

Fuel NaIl>3: RPI (PORTUGAL) 1Fuel decay start date: 1998 Canister usage: 
SNF ID (~: 943 Estimates as of: 2030 1S"x10' 

Fuel Units" Descr: 39 - ASSEMBLY Template: ATR (Ugh! Water, Alum., 60 to 100%, U) 1.08 
Heavy Metal Mas3: BOl=30.38k9 ; EOl=29.23k9 "Template Sumup(MWd): 367.2 
ROD Storage SIta: SAS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 25 years 
n. Estimates m x,. Xb b Yo Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal BOunding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 1,089.546 2,179.092 O.OOE-+OO 1.25E-Q6 2.50E-06 AV9. MeV 
Am-241 2.3056E-Q3 1,089.546 2,179.092 O.OOE-+OO 2.51E-+OO 5.02E-+OO 0.0150 2.039E+14 
Am-242m 4.1476E-07 1,089.546 2,179.092 O.OOE-+OO 4.52E-04 9.04E-04 0.0250 4.236E+13 
Am-243 1.4894E-Q6 1,089.546 2,179.092 O.OOE-+OO 1.62E-03 3.25E-Q3 0.0375 3.689E+13 
C-14 5.7108E-09 1,089.546 2,179.092 O.OOE-+OO 6.22E-06 1.24E-05 0.0575 3.961E+13 
CI-36 1.3124E-32 1,089.546 2,179.092 O.ooE-+OO 1.43E-29 2.86E-29 0.0850 2.390E+13 
Cm-243 1.4562E-07 1,089.546 2,179.092 O.ooE-+OO 1.59E-04 3.17E-Q4 0.1250 1.601E+13 
Cm-244 2.4221E-OS 1,089.546 2,179.092 O.ooE-+OO 2.64E-02 5.28E-02 0.2250 2.064E+13 
Co-6O 2.7560E-Q6 1,089.546 2,179.092 O.ooE-+OO 3.00E-03 6.01E-03 0.3750 8.971E+12 
Cs-134 5.8851E-Q4 1,089.546 2,179.092 O.ooE-+OO 6.41E-01 1.28E-+OO 0.5750 1.471E+14 
Cs-135 3.4477E-Q6 1,089.546 2,179.092 O.ooE-+OO 3.76E-03 7.51E-03 0.8500 2.119E+12 
Cs-137 1.8099E-+OO 1,089.546 2,179.092---0-.00E-+oo 1.97E+03 3.94E-+03 1.2500 1.179E+12 
Eu-154 1.6386E-02 1,089.546 2,179.092 O.ooE-+OO 1.79E-+01 3.57E-+01 1.7500 5.824E+l0 
Eu-155 2.3957E-Q3 1,089.546 2,179.092 O.ooE-+OO 2.61E-+OO 5.22E-+OO 2.2500 4. 152E+06 
Fe-55 3.2707E-05 1,089.546 2,179.092 O.ooE-+OO 3.56E-02 7.13E-02 2.7500 3.398E+06 
H-3 3.4504E-Q3 1,089.546 2,179.092 O.ooE-+OO 3.76E-+OO 7.52E-+OO 3.5000 2.608E+03 
1-129 7.5300E-07 1,089.546 2,179.092 O.ooE-+OO 8.20E-Q4 1.64E-03 5.ססOO 8.811E+02 
Kr-85 7.8540E-02 1,089.546 2,179.092 O.ooE-+OO 8.56E-+01 1.71E-+02 7.ססOO 9.706E+Ol 
Np-237 9.5615E-Q6 1,089.546 2,179.092 O.ooE-+OO 1.04E-02 2.08E-Q2 11.ססOO 1.086E+01 
Pa-231 2.7968E-09 1,089.546 2,179.092 O.ooE-+OO 3.05E-Q6 6.09E-Q6 
Pb-210 1.2612E-10 1,089.546 2,179.092 O.ooE-+OO 1.37E-07 2.75E-07 
Pm-147 1.2952E-02 1,089.546 2,179.092 O.ooE-+OO 1.41E-+01 2.82E-+01 
Pu-236 1.7549E-Q2 1,089.546 2,179.092 O.ooE-+OO 1.91E-+01 3.82E-+01 
Pu-239 4.2810E-04 1,089.546 2,179.092 O.ooE-+OO 4.66E-01 9.33E-01 
Pu-240 2.4357E-04 1,089.546 2,179.092 O.ooE-+OO 2.65E-01 5.31E-01 
Pu-241 2.6277E-Q2 1,089.546 2,179.092 O.ooE-+OO 2.86E-+01 5.73E-+01 
Pu-242 3.6329E-07 1,089.546 2,179.092 O.ooE-+OO 3.96E-Q4 7.92E-Q4 
Ra-226 4.4444E-10 1,089.546 2,179.092 O.ooE-+OO 4.84E-07 9.68E-07 
Ra-228 1.9714E-14 1,089.546 2,179.092 O.ooE-+OO 2.15E-11 4.30E-11 
Ru-106 2.0477E-07 1,089.546 2,179.092 O.ooE-+OO 2.23E-04 4.46E-Q4 
Se-79 1.2933E-OS 1,089.546 2,179.092 O.ooE-+OO f41E-02 2.82E-02 
Sn-126 1,1574E-05 1,089,546 2,179.092 O.ooE-+OO 1.26E-02 2.52E-02 
Sr-90 1.7092E-+OO 1,089.546 2,179.092 O.ooE-+OO 1.86E-+03 3.72E-+03 
Tc-99 4.2239E-Q4 1,089.546 2,179.092 O.ooE-+OO 4.60E-01 9.20E-01 
Th-229 7.7260E-12 1,089.546 2,179.092 O.ooE-+OO 8.42E-09 1.68E-oB 
Th-230 5.8497E-oB 1,089.546 2,179.092 O.ooE-+OO 6.37E-05 1.27E-Q4 
Th-232 2.6906E-14 1,089.546 2,179.092 O.ooE-+OO 2.93E-11 5.86E-11 
TI-208 4.4336E-oB 1,089.546 2,179.092 O.ooE-+OO 4.83E-OS 9.86E-Q5 
U-232 1.2037E-07 1,089.546 2,179.092 O.ooE-+OO 1.31E-Q4 2.62E-Q4 Thermal Power 
U-233 3.oo11E-09 1,089.546 2,179.092 O.ooE-+OO 3.27E-Q6 6.54E-Q6 Nominal Heat Bounding 
U-234 1.8497E-Q4 1,089.546 2,179.092 O.ooE-+OO 2.02E-01 4.03E-01 Output Heat Output 
U-235 -2.7235E-Q6 1,089.546 0.000 1.30E-02 1.01E-02 1.30E-02 tw_l twattsi 
U-236 1.5493E-OS 1,089.546 2,179.092 O.ooE-+OO 1.69E-02 3.38E-02 2.30E+Ol 4.61E+Ol 
U-238 -4.2851 E-09 1,089.546 0.000 8.19E-03 8.18E-Q3 8.19E-Q3 Total Total 
Y-90 1.7094E-+OO 1,089.546 2,179.092 O.ooE-+OO 1.86E+03 3.72E+03 
Other Radionuclides 1.88E+03 3.75E+03 
W. Template Selection Sunu\larv.lkn'nuP SUlnman. ellll ~ 
Template selection Summary 

FromSFD tJsed Basis for Parameler Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel aaddln9: ALUM ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable
 
BOl HM Constituents: U-ALX U match.
 

BOL Enrichment %: 19.83094182 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnel:1 I 1,089.546 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 2,179.092 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuJ) MultiJ>lier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnel:1 0.11 I 1.001 
Bounding: 0.23 ,

Reador shutdown. core removal, storage. shiPPing or other date confmnlllg that madiatlon ceased for fuel.
 

2Totat bumup for all fuel assodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland T~" .bllOnllatron Eslimated 

Fuel Name: RSG-GAS (INDONESIA) 'Fuel decay start date: 1999 Canister usage: 
SNFID#: 288 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 47 - ASSEMBLY Template: AIR (Ught Water, Alum.• 60 to 100%, U) 1.31 
Heavy Metal Mass: 801..=56.191<9 ; EOI..=51.48k9 "Template BumuP(MWd): 367.2 
ROO Storage Site: SRS TempiateBOL Heavy Metal Mass (MT): 0.00116689 

Template Dacay Time' 25 years 

'D. Estimates m x" x. b y" y. Gamma Sources 
Photon Tolal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-09 4,459.893 8.919.786 O.OOE+OO 5.11E-OG 1.02E-05 Avg. MeV 
Am-241 2.3056E-03 4,459.893 8.919.786 O.OOE+OO 1.03E-Hll 2.OGE-Hll 0.0150 8.346E+14 
Am-242m 4.1476E-Q7 4,459.893 8,919.786 O.OOE+OO 1.85E-03 3.70E-Q3 0.0250 1.734E+14 
Am-243 1.4894E-OG 4,459.893 8.919.786 O.OOE+OO 6.64E-03 1.33E-02 0.0375 1.510E+14 
C-14 5.71OBE-09 4.459.893 8.919.786 O.OOE+OO 2.55E-05 5.09E-05 0.0575 1.622E+14 
CI-36 1.3124E-32 4.459.893 8.919.786 O.OOE+OO 5.85E-29 1.17E-28 0.0850 9.784E+13 
Cm-243 1.4562E-07 4,459.893 8,919.786 O.OOE+OO 6.49E-Q4 I.30E-03 0.1250 6.553E+13 
Cm-244 2.4221E-05 4,459.893 8,919.786 O.OOE+OO I.OBE-Ol 2.16E-Ql 0.2250 8.447E+13 
Co-6O 2.7560E-Q6 4,459.893 8,919.786 O.OOE+OO 1.23E-02 2.46E-02 0.3750 3.672E+13 
Cs-l34 5.8851E-Q4 4,459.893 8,919.786 O.OOE+OO 2.62E+OO 5.25E+OO 0.5750 6.021E+14 
Cs-l35 3.4477E-OG 4,459.893 8,919.786 O.OOE+OO 1.54E-Q2 3.OBE-02 0.8500 8.675E+12 
Cs-137 1.8099E+OO 4,459.893 8,919.786 O.OOE+OO 8.07E+03 1.61E+04 1.2500 4.82SE+12 
EU-I54 I.6366E-02 4,459.893 8,919.786 O.OOE+OO 7.31 E-Hll 1.46E-Hl2 1.7500 2.384E+11 
Eu-155 2.3957E-03 4,459.893 8,919.786 O.OOE+OO 1.07E-Hll 2.14E-Hll 2.2500 1.699E+07 
Fe-55 3.2707E-05 4,459.893 8,919.786 O.OOE+OO 1.46E-Ol 2.92E-Ol 2.7500 1.391E+07 
H-3 3.4504E-03 4,459.893 8,919.786 O.OOE+OO I.54E-Hll 3.OBE-Hll 3.5000 1.0S8E+04 
1-129 7.5300E-Q7 4,459.893 8,919.786 O.OOE+OO 3.36E-03 6.72E-03 5.()()()() 3.564E+03 
Kr-85 7.8540E-02 4,459.893 8,919.786 O.OOE+OO 3.50E-Hl2 7.01E-Hl2 7.()()()() 3.924E+02 
Np-237 9.5615E-OG 4,459.893 8,919.786 O.OOE+OO 4.26E-02 8.53E-02 11.()()()() 4.391E+01 
Pa-231 2.7968E-09 4,459.893 8,919.786 O.OOE+OO 1.25E-05 2.49E-05 
Pb-210 1.2612E-l0 4,459.893 8,919.786 O.OOE+OO 5.62E-Q7 1.12E-OG 
Pm-147 1.2952E-Q2 4,459.893 8,919.786 O.OOE+OO 5.78E-Hll 1.16E-Hl2 
Pu-238 1.7549E-Q2 4,459.893 8,919.786 O.OOE+OO 7.83E-Hll 1.57E-Hl2 
Pu-239 4.2810E-Q4 4,459.893 8,919.786 O.OOE+OO 1.91E+OO 3.82E+OO 
PU-240 2.4357E-04 4,459.893 8,919.786 O.OOE+OO 1.09E+OO 2.17E+OO 
Pu-241 2.6277E-Q2 4,459.893 8,919.786 O.OOE+OO 1.17E-Hl2 2.34E-Hl2 
PU-242 3.6329E-Q7 4,459.893 8,919.786 O.OOE+OO 1.62E-03 3.24E-Q3 
Ra-226 4.4444E-l0 4,459.893 8,919.786 O.OOE+OO I.98E-OG 3.96E-OG 
Ra-228 1.9714E-14 4,459.893 8,919.786 O.OOE+OO 8.79E-ll 1.76E-l0 
Ru-1OG 2.0477E-Q7 4,459.893 8,919.786 O.OOE+OO 9.13E-04 1.83E-03 
5e-79 1.2933E-Q5 4,459.893 8,919.786 O.OOE+OO 5.77E-Q2 U5E-Ol 
5n-126 1.1574E-Q5 4,459.893 8,919.786 O.OOE+OO 5.16E-Q2 I.03E-Ql 
5r-90 1.7092E+OO 4,459.893 8,919.786 O.OOE+OO 7.62E+03 1.52E+04 
Tc-99 4.2239E-Q4 4,459.893 8,919.786 O.OOE+OO l.88E+OO 3.77E+OO 
Th-229 7.7260E-12 4,459.893 8,919.786 O.OOE+OO 3.45E-Q8 6.89E-oB 
Th-230 5.8497E-oB 4,459.893 8,919.786 O.OOE+OO 2.61E-Q4 5.22E-04 
Th-232 2.6906E-14 4,459.893 8,919.786 O.OOE+OO 1.20E-l0 2.40E-l0 
T1-2OB 4.4336E-oB 4,459.893 8,919.788 O.OOE+OO 1.98E-Q4 3.95E-04 
U-232 1.2037E-Q7 4,459.893 8,919.786 O.OOE+OO 5.37E-04 1.07E-Q3 Thermal Power 
U-233 3.0011E-Q9 4,459.893 8,919.786 O.OOE+OO 1.34E-Q5 2.68E-05 Nominal Heat Bounding 
U-234 1.8497E-Q4 4,459.893 8,919.786 O.OOE+OO 8.25E-Ql 1.65E+OO Output HeatOU1put 
U-235 -2.7235E-Q6 4,459.893 0.000 2.39E-02 1.18E-02 2.39E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 4,459.893 8,919.786 O.OOE+OO 6.91E-02 1.38E-Ql 9.43E+Ol 1.89E+02 
U-238 -4.2851E-Q9 4,459.893 0.000 1.52E-Q2 1.51E-02 1.52E-Q2 Total Total 
V-90 1.7094E+OO 4,459.893 8,919.786 O.OOE+OO 7.62E-Hl3 1.52E+04 
Other Radionuclides 7.68E-Hl3 I.54E+04 

m. Temolate SeJeeIioll~rv. Btmll! lImte..
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER LIGHT WATER This TempIaIe was used for the following reasons: 

Fuel Cladding: ALUM ALUM Th~ fuel matches ATR Template on all but one parameter (enrichmenl) making ATR a reasonaille 
BOL HM Constituents: U308 U match. 

SOL Enrichment 'Yo: 19.68299334 60 to 100 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

NomInaI:\ I 4,459.893 Nominal bumup calculated from the hea"'Y metal mass destroyed. 
Boundlng:1 I 8.919.786 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Multioller Given BumUD Eatimated EOL HMlGlven EOL HM 

Nominal: 0.25 I 1.011 
Bounding: 0.50 , 

Reactor shutdown, core removal. storage, shlppmg or other date conflrrmng that Irracfiatlon ceased for fuel.
 

2Total bumup for all fuet associated with this IoYOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template blfonnatioo Estimated
 

Fuel Name: RU-l (URAGUAV) lFuel decay start date: 1998 Canister usage:
 
SNFID#: 557 Estimates as of: 2030 18"xl0'
 

Fuel Units & Deec.: 4 - ASSEMBlV Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.11
 
Heavy Metal Mes.: BOl.>=2.11kg ; EOl.>=2.11kg 'Template Bumup(MWd): 367.2 
ROD Storage Sib: SRS Templste BOl Hesvy Metal Mass (MT): 0.00116689 

Templste Decay Tims' 25 yea", 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon TOlal 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templala Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-Q9 1.894 3.788 O.OOE-tOO 2.17E-09 4.34E-Q9 Avg. MeV ---
Am-241 2.3056E-03 1.894 3.788 O.OOE-tOO 4.37E-Q3 8.73E-Q3 0.0150 3.545E+l1 
Am-242m 4.1476E-07 1.894 3.788-- O.OOE-tOO 7.86E-07 1.57E-Q6 0.0250 7.364E+10 
Am-243 1.4894E-Q6 1.894 3.788 O.OOE-tOO 2.82E-OO 5.64E-OO 0.0375 6.413E+l0 
C-14 5.71OOE-Q9 1.894 3.788 O.OOE-tOO 1.08E-08 2.16E-08 0.0575 6.886E+l0 
CI-36 1.3124E-32 1.894 3.788 O.OOE-tOO 2.49E-32 4.97E-32 0.0850 4.155E+l0 -
Cm-243 1.4562E-07 1.894 3.788 O.OOE-tOO 2.76E-07 5.52E-Q7 0.1250 2.784E+l0 
Cm-244 2.4221E-05 1.894 3.788 O.OOE-tOO 4.59E-05 9.18E-Q5 0.2250 3.589E+l0 
Co-6O 2.7560E-OO 1.894 3.788 O.OOE-tOO 5.22E-OO 1.04E-Q5 0.3750 1.559E+10 
Cs-l34 5.8851E-04 1.894 3.788 O.OOE-tOO 1.11 E-Q3 2.23E-Q3 0.5750 2.557E+ll 
Cs-l35 3.4477E-Q6 1.894 3.788 O.OOE+OO 6.53E-Q6 1.31 E-Q5 0.8500 3.684E+09 
Cs-137 1.8099E-tOO 1.894 3.788 O.OOE-tOO 3.43E-tOO 6.86E-tOO 1.2500 2.049E+09 
Eu-l54 1.6386E-02 1.894 3.788 O.OOE-tOO 3.10E-Q2 6.21E-02 1.7500 1.012E+08 
EU-155 2.3957E-03 1.894 3.788 O.OOE-tOO 4.54E-03 9.08E-Q3 2.2500 7.223E+03 
Fe-55 3.2707E-Q5 1.894 3.788 O.oOE-tOO 6. 19E-Q5 1.24E-Q4 2.7500 5.910E+03 
H-3 3.4504E-Q3 1.894 3.788 O.OOE-tOO .6.54E-03 1.31E-Q2 3.5000 7.521E+OO 
1-129 7.5300E-Q7 1.894 3.788 O.OOE-tOO 1.43E-OO 2.85E-OO 5.0000 2.815E+OO 
Kr-85 7.8540E-Q2 1.894 3.788 O.OOE-tOO 1.49E-Ol 2.98E-Ol 7.0000 3.164E-Ql 
Np-237 9.5615E-Q6 1.894 3.788 O.OOE-tOO 1.81E-Q5 3.62E-Q5 11.0000 3.587E-02 
Pa-231 2.7968E-Q9 1.894 3.788 O.OOE-tOO 5.30E-Q9 1.06E-Q8 
Pb-21 0 1.2612E-l0 1.894 3.788 O.OOE-tOO 2.39E-l0 4.78E-l0 
Pm-147 1.2952E-Q2 1.894 3.788 O.OOE-tOO 2.45E-02 4.91E-Q2 
Pu-238 1.7549E-Q2 1.894 3.788 O.OOE-tOO 3.32E-Q2 6.65E-Q2 
Pu-239 4.2810E-Q4 1.894 3.788 O.OOE-tOO 8.11E-Q4 1.62E-Q3 
Pu-240 2.4357E-Q4 1.894 3.788 O.OOE-tOO 4.61E-04 9.23E-Q4 
Pu-241 2.6277E-Q2 1.894 3.788 O.OOE-tOO 4.98E-02 9.95E-Q2 
Pu-242 3.6329E-07 1.894 3.788 O.OOE-tOO 6.88E-Q7 1.38E-Q6 
Ra-226 4.4444E-l0 1.894 3.788 O.OOE-tOO 8.42E-l0 1.68E-Q9 
Ra-228 1.9714E-14 1.894 3.788 O.OOE-tOO 3.73E-14 7.47E-14 
Ru-lOO 2.0477E-Q7 1.894 3.788 O.OOE-tOO 3.88E-07 7.76E-07 
Se-79 1.2933E-Q5 1.894 3.788 O.OOE-tOO 2.45E-Q5 4.90E-Q5 
Sn-l26 1.1574E-05 1.894 3.788 O.OOE-tOO 2.19E-05 4.38E-Q5 
Sr-90 l.7092E-tOO 1.894 3.788 O.OOE-tOO 3.24E-tOO 6.47E-tOO 
Tc-99 4.2239E-Q4 1.894 3.788 O.OOE-tOO 8.00E-Q4 1.60E-Q3 
Th-229 7.7260E-12 1.894 3.788 O.OOE-tOO 1.48E-ll 2.93E-ll 
Th-230 5.8497E-Q8 1.894 3.788 O.OOE-tOO 1.11E-07 2.22E-07 
Th-232 2.6906E-14 1.894 3.788 O.OOE-tOO 5.10E-14 1.02E-13 
TI-208 4.4336E-Q8 1.894 3.788 O.OOE-tOO 8.40E-08 1.68E-Q7 
U-232 1.2037E-Q7 1.894 3.788 O.OOE-tOO 2.28E-Q7 4.56E-Q7 Thermal Power
U-233 3.0011E-Q9 1.894 3.788 O.OOE-tOO 5.68E-Q9 1.14E-Q8 Nominal Heat Bounding 
U-234 1.8497E-Q4 1.894 3.788 O.OOE-tOO 3.50E-Q4 7.01E-Q4 Output Heat Output 
U-235 -2.7235E-Q6 1.894 0.000 9.04E-Q4 8.99E-Q4 9.04E-Q4 !Wattsl !Wattsl 
U-236 1.5493E-Q5 1.894 3.788 O.OOE-tOO 2.93E-Q5 5.87E-Q5 4.01E-G2 8.02E-G2 
U-238 -4.2851 E-Q9 1.894 0.000 5_69E-Q4 5.69E-Q4 5.69E-Q4 Total Total 
V-90 1.7094E-tOO 1.894 3.788 O.OOE-tOO 3.24E-tOO 6.48E-tOO 
Other RadiOnuclldes 3.26E-tOO 6.53E-tOO 

m. TemnIlIteSeledlon~i'Y.BUl'IlIJ .nd~. 
Template Selection Summary 

From SFO Used Basis for Parameter Differences: 
Reac10r Moderstor: UGHTWATER UGHTWATER This Template was used fortne following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches AIR Template on all but one parameter (enrichment) making ATR areasonable
 
BOl HM Constituents: U-ALX U malcl1. 

BOL enrichment %: 19.81060606 60 to 100 

Bumup SUmmary (MWcI) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 0.0041 1.894 Nominal bumup c%Clliaied from the heavy metal mass destroyed.
 
Bounding:1 I 3.788 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOl HM
 

Nominal: 0.00
 448.40 I 1.001 
Boundlng:1 0.Q1 ,

Reactor shutdown, cora removal, storage, stUppmg or other date conflnnlnQ that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass 10 get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlJd and TeDl{JIate Wormalio" Estimated 

Fuel Name: RU-1 (URAGUAY) 1FueI decay start date: 1998 Canister usage: 
SNF 10 #: 1073 Estimates as of: 2030 18".10' 

Fuel Units & Oeser: 15 . ASSEMBLY Template: AlR (Ught Water. Alum" 60 to 100%, U) 0.42 
_vy Metal Mass: BO~7.92k9 : EO~7.91kg 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOL ~ Metal Mass (MT): 0.00116689
 

Template DecaV Time' 25 vears
 
D. Estimates m b Vo V. Gamma Sources '" " Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.1465E·09 7.103 14.205 O.ooE+OO 8.14E-09 1.63E-08 Avg. MaY 
Am-241 2.3056E-03 7.103 14.205 O.ooE+OO 1.64E-02 3.28E-02 0.0150 1.329E+12 
Am-242m 4.1476E-07 7.103 14.205 O.ooE+OO 2.95E-06 5.89E-06 0.0250 2.761E+l1 
Am-243 l.4894E-06 7.103 14.205 O.ooE+OO 1.06E-<l5 2.12E-05 0.0375 2.405E+11 
C-14 5.7108E-<l9 7.103 14.205 O.ooE+OO 4.06E-08 8.11E-08 0.0575 2.582E+11 
CI-36 1.3124E-32 7.103 14.205 O.ooE+OO 9.32E-32 1.86E-31 0.0850 1.558E+ll 
Cm-243 1.4562E-07 7.103 14.205 O.ooE+OO 1.03E-06 2.07E-06 0.1250 1.044E+l1 
Cm-244 2.4221E-05 7.103 14.205 O.ooE+OO 1.72E-04 3.44E-04 0.2250 1.346E+11 
Co-60 2.7560E-06 7.103 14.205 O.ooE+OO 1.96E-05 3.91E-<l5 0.3750 5.848E+10 
Cs-l34 5.8851E-04 7.103 14.205 O.ooE+OO 4.18E-03 8.36E-<l3 0.5750 9.588E+11 
Cs-135 3.4477E-06 7.103 14.205 O.ooE+OO 2.45E-05 4.90E-<l5 0.8500 1.382E+l0 
Cs-137 1.8099E+OO 7.103 14.205 O.OOE+OO 1.29E+Ol 2.57E+Ol 1.2500 7.684E+09 
Eu-l54 1.6386E-02 7.103 14.205 O.OOE+OO 1.16E-Ol 2.33E-<l1 1.7500 3.797E+08 
Eu-155 2.3957E-03 7.103 14.205 O.OOE+OO 1.70E-02 3.40E-02 2.2500 2.709E+04 
Fe-55 3.2707E-<l5 7.103 14.205 O.ooE+OO 2.32E-04 4.65E-04 2.7500 2.216E+04 
H-3 3.4504E-<l3 7.103 14.205 O.OOE+OO 2.45E-<l2 4.90E-02 3.5000 2.820E+Ol 
1-129 7.5300E-07 7.103 14.205 O.OOE+OO 5.35E-06 1.07E-05 5.0000 1.055E+01 
Kr-85 7.8540E-02 7.103 14.205 O.ooE+OO 5.58E-<l1 1.12E+OO 7.0000 1.187E+OO 
Np-237 9.5615E-06 7.103 14.205 O.ooE+OO 6.79E-05 1.36E-<l4 11.0000 1.345E-Ol 
Pa-231 2.7968E-09 7.103 14.205 O.OOE+OO 1.99E-08 3.97E-06 
Pl>-21 0 1.2612E-l0 7.103 14.205 O.OOE+OO 8.96E-l0 1.79E-<l9 
Pm-147 1.2952E-02 7.103 14.205 O.OOE+OO 9.20E-02 1.84E-Ol 
Pu-236 1.7549E-02 7.103 14.205 O.ooE+OO 1.25E-Ol 2.49E-Ol 
Pu-239 4.2810E-<l4 7.103 14.205 O.ooE+OO 3.04E-03 6.08E-<l3 
Pu-240 2.4357E-04 7.103 14.205 O.OOE+OO 1.73E-03 3.46E-03 
Pu-241 2.6277E-02 7.103 14.205 O.OOE+OO 1.87E-Ol 3.73E-<l1 
Pu-242 3.6329E-<l7 7.103 14.205 O.OOE+OO 2.58E-06 5.16E-06 
Ra-226 4.4444E-l0 7.103 14.205 O.OOE+OO 3.16E-09 6.31E-09 
Ra-228 1.9714E-14 7.103 14.205 O.OOE+OO 1.40E-13 2.80E-13 
Ru-l06 2.0477E-<l7 7.103 14.205 O.ooE+OO 1.45E-<l6 2.91 E-<l6 
8e-79 1.2933E-06 7.103 14.205 O.OOE+OO 9.19E-06 l.84E-<l4 
8n-126 1.1574E-06 7.103 14.205 O.OOE+OO 8.22E-06 1.64E-<l4 
8r-90 1.7092E+OO 7.103 14.205 O.ooE+OO 1.21E+Ol 2.43E+Ol 
Tc-99 4.2239E-04 7.103 14.205 O.OOE+OO 3.00E-<l3 6.00E-03 
Th-229 7.7260E-12 7.103 14.205 O.OOE+OO 5.49E-ll 1.10E-l0 
Th-230 5.8497E-06 7.103 14.205 O.OOE+OO 4.15E-<l7 8.31E-<l7 
Th-232 2.6906E-14 7.103 14.205 O.OOE+OO 1.91E-13 3.82E-13 
TI-208 4.4336E-06 7.103 14.205 O.OOE+OO 3.15E-07 6.30E-<l7 
U-232 1.2037E-07 7.103 14.205 O.OOE+OO 8.55E-07 1.71E-<l6 Thermal Power 
U-233 3.0011E-09 7.103 14.205 O.OOE+OO 2.13E-06 426E-06 Nominal Heat Bounding 
U-234 1.8497E-<l4 7.103 14.205 O.ooE+OO 1.31 E-<l3 2.63E-03 Oulput Heat Output 
U-235 -2.7235E-<l6 7.103 0.000 3.39E-03 3.37E-03 3.39E-<l3 /Watts\ /Watts\ 
U-236 1.5493E-<l5 7.103 14.205 O.ooE+OO 1.10E-<l4 2.20E-<l4 1.50E-Gl 3.01E-ol 
U-238 -4.2851E-<l9 7.103 0.000 2.13E-<l3 2.13E-<l3 2.13E-03 Total Total 
V-90 1.7094E+OO 7.103 14.205 O.ooE+OO 1.21E+Ol 2.43E+Ol 
Other Radionuclides 1.22E+Ol 2.45E+Ol 

'JIl.T~te~~rv. lJtJI1U! attd~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: -_: UGHTWATER UGHTWATER This TemptaIe was used for the follOWing reasons: 
Fuel Cladding: ALUM ALUM This Iuel matches Am r •...,IaI. on all but on. panuneler I.nricflmenl) making AIR areasonable 

BOL HM Constituents: U-ALX U matcfl. 
BOL Enrichment ..., 19.81060606 6010100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 0.0161 7.103 Nominal bumup caI",laIed from th. h.avy melaI mass destroyed. 
Bounding: 14.205 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given BumUJ) Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.00 448.40 I 1.001 
Bounding: 0.01 , 

Reactor shutdown, core removal. stomge, shipping or other date conftnnlng that Irradiation ceased for fuel.
 

2T0181 bumup for all fuel associated VYith thls wol1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template lIlfurmation Estimated
 

Fuel Name: RV-l (VENEZUELA) 1Fuel decay start date: 1997 Canister usage:
 
SNFID#: 816 8mmmnas~: 2~O 18"xl0'
 

Fuel Units & Oeser: 56 - MTR TYPE Template: ATR (L.:ght Water, Alum., 60 to 100%, U) 2.33
 
Heavy Metal Mas., BOL=39.70kg : EOL=38.71 kg 2Template Bumup(MWd): 367.2
 
ROD Slorage Sl13: SRS Template BOL Heavy Me1a1 Mass (MT): 0.00116689
 

Template Decay Time' 25 years
 
IL Estimates m x. b Y. Y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Sumup (MWd)2 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (boUnding) 
-';A':C-:':2;;':27c;- --,1"'.;C146~5~E_;-0;;;9----_;;9~33;c.~38;;;2o_--___,1;_',8",6",6",.7,65; O.ooE+OO 1.07E-OO 2.14E_06 Avg. MeV 
-';A"'m'--2~4~1:-c-------_-.:;:2.""3057.::6~E=_-~03=_---__;9"'33~.38=2---___clC',8;;;66~_765 0.ooE=-+O~0-----'2:o.:1:: 5:oE~+OO7.---'-_--,4~.30E+OO 0.0150 1.747E+14 
Am-242m 4.1476E_Q7 933.382 1,866.765 0.00E."-+OO~-----'3~.:<87;;:E=--"'04~--___:7"'.7:;;4~E"'-04;;;;_-_II_-,,0,,02;;:5;:,:0- -c3"'6,,29E+13 

"'A;;.:mo--;'-243=- ""1."'46:o,94~E=_-06~----_;9"'33~.38=2---___clC',866~~.765 O.OOE+oo 1.39E-03 2.78E-03 0:0375 3:161E+13 
C-14 5.7108E-09 933.382 1,866.765 O.OOE+OO 5.33E_06 1.07E-05 0.0575 3.394E+13 
CI-36 1.3124E-32 933.382 1,866.765 O.OOE+OO 1.22E-29 2.45E-29 0.0850 2.048E+13
 
Cm-243 1.4562E_Q7 933.382 1,866.765 O.oo;;;E=_+OOc;:"'-----=l.:..:36E-Q4 2.72E-04 0.1250 1.371E+13
 
Cm-244 2.4221 E-D5 933.382 1,866.765 O.ooE+OO 2.26E-02 4.52E-02 0.2250 1.768E+13
 
Co-6O 2.7560E-OO 933.382 1,866.765 O.OOE+OO 2.57E-03 5.14E-Q3 0.3750 7.685E+12
 

.;C2S'-,-1;.;34;;:- "'5";.88::;:;51~E~-Q4~----_;9;;33~.38~2---___cl;_:,,,866~.70;:65 O.OOE+OO 5.49E-Ol 1.10E+OO 0.5750 1.260E+14 
Cs-l35 3.4477E_06 933.362 1,866.765 O.ooE+OO 3.22E_Q3 6.44E-03 0.8500 1.816E+12 
CS-137 1.8099E+OO 933.382 1,866.765 O.OOE+OO 1.69E+03 3.38E+03 1.2500 1.010E+12 

.;E"'u'-:;-1c;:54-;:- -;cl."'6388~~E:-;-Q~2:_____---_;9"'33;;'."'382=----1=",;;'866;:;:.765 O.OOE+OO 1.53E+Ol 3.OOE+Ol 1.7500 4.989E+l0 
Eu-155 2.3957E_Q3 933.382 1,866.765 O.ooE+OO 2.24E+OO 4.47E+OO 2.2500 3.557E+06 

7F""e;C-5"'5---' "'3c;.2"'7;;'07o-;E=--Q~5----__;9"'33~.38;;:;:2---___cl=",;;,866;:;:,.7C;c65 O.ooE+OO 3.05E_Q2 6.11E-02 2.7500 2.911E+06 
"-H:c-3,o-=- 3=."'45"'04c==E"'-03=------':9"'33"'."'38"'2::_---1.:.',"'866?-.765 O.OOE+OO 3.22E+OO 6.44E+OO 3.5000 2.255E+03 
.;:1-,,1';;29~------_~7:;;-5~300~E='-"'07;,--- _____:9;;33~.38~2---___cl;_:,~866~.765 O.ooE+OO 7.03E_Q4 1.41E-03 5.0000 7.635E+02 
7K"-r--=:65'= 7::'."'8540~:o:E"'-Q"'2'-----:9"'3"'3."'38"'2::_---1.:.',;::866~.7::-6:5 O.OOE+OO 7.33E+Ol 1.47E+02 7.0000 8.416E+Ol 
Np-237 9.5615E_06 933.382 1,866.765 O.ooE+OO 8.92E-03 1.78E-02 11.0000 9.422E+OO 
Pa-231 2.7988E-09 933.382 1,866.765 O.ooE+OO 2.61 E-OO 5.22E_06 
.;,P"'b-:-'2;'1;;0;__------~1.;;26~1~2:;:E:_;-1~0C-----;9;;;33;;:.o;38~2~---1;_:,;;:866~.7;-;;:65 O.ooE+OO 1.18E_Q7 2.35E-07 
Pm-147 12952E_Q2 933.382 l,866.765---0-.00E+oo 1.21E+Ol 2.42E+Ol 
Pu-238 1.7549E_Q2 933.382 1,866.765 O.OOE+OO 1.64E+Ol 3.28E+Ol 
Pu-239 4.2810E_Q4 933.382 1,866.765 O.ooE+OO 4.ooE-Ol 7.99E_Ql 
Pu-240 2.4357E_Q4 933.382 1,866.765 O.ooE+OO 2.27E_Ql 4.55E_Ql 
Pu-241 2.6277E_Q2 933_382 1,866.765 O.ooE+OO 2.45E+Ol 4.91 E+Ol 

-=P=.U-:-2"'4==2 37.::::632:;::.::9:o:E"'-Q;:;7----"'9"'33"'.==38"'2::_---1=",866~.765 O.ooE+OO 3.39E_Q4 6.78E-Q4 
Ra-226 4.4444E-l0 933.382 1,866.765 O.OOE+OO 4.15E-07 8.30E_Q7 
"'Ra~-22~8------.-1;:.==977.1=4"'E"'-1=4;__----:9"'33"'."'38"'2::_---1=",;::866~.7"'65:.;---"'0.::.00~E+OO-;;;:_____---:-'1.84:E-11 3.88E-l1 
Ru-lOO 2.0477E_Q7 933.382 1,866.765 O.OOE+OO 1.91E-04 3.82E_Q4 
5e-79 1.2933E_Q5 933.382 1,866.765 O.ooE+OO 1.21E_Q2 2.41E_Q2 
.;;5:"n-;i;1:c:26"- ----:1i-'.;;15"'7;C,4E~-Q5~---___::9;;;33;;:.;;:382:;;c----_o_ls;,866~,7"'6;~5---;;:0.""00"'EO'+OO~------;:;1,08E-Q2 2.16E_Q2
5r-90 1.7092E+OO 933.382 1,866.765 O.OOE+OO 1.60E+03 3.19E+03 
Tc-99 4.2239E_Q4 933.382 1,866.765 O.ooE+OO 3.94E_Ql 7.88E_Ql 
Th-229 7.7260E-12 933.382 1,866.765 O.ooE+OO 7.21E-Q9 l.44E_06 
Th-230 5.8497E_06 933.382 1,866_765 O.OOE+OO 5.46E-Q5 1.09E_Q4 
Th-232 2.6906E-14 933.382 1,866.765 O.OOE+OO 2.51E-ll 5.02E-l1 
TI-208 4.4336E_06 933.382 1,866.765 O.OOE+OO 4.14E-Q5 8.28E-Q5 
U-232 1.2037E_Q7 933.382 1,866.765 O.ooE+OO 1.12E-04 2.25E-Q4 Thennal Power 
-'U~-2~33o::::_---------.:;:3.:o:00::::=11~E=_-Q9""'----"'9"'33~.38=2----1:.:,866::;;;::-=:.7::c65:~ __-O"'.==OO"'E~+OO~---'---:2.::.80:;:;:Ec:-Q607----_=5".60~E-:-Q6c:------jfNominaiHeal Bounding
U-234 1.8497E_Q4 933.382 1,866.765 O.OOE+OO 1.73E_Ql 3.45E_Ql Output Heat Output 
U-235 -2.7235E_06 933.382 0.000 1.64E-Q2 1.39E_Q2 1.64E_Q2 (Watts) (Watts) 
U-236 1.5493E-Q5 933.382 1,866.765 O.ooE+OO 1.45E_Q2 2.89E_Q2 1.97E+01 3.95E+Ol 
U-238 -42851E-Q9 933.382 0.000 1.08E_Q2 1.08E_Q2 1.08E_Q2 Total Total 
V-90 1.7094E+OO 933.382 1,866.765 O.ooE+OO 1.60E+03 3.19E+03 
Other Radionuclides 1.61 E+03 322E+03 
m.T.-JateSeIl!dion s..-ry,
Template Selection Summary
F::::l::::::::..:::::==~:::::=~F;::r=om=-:s::;F:;:D;--T"--~U~sed::::---1BaSiSfor Parameter Differences: 

ReactorModerator: UGHTWATER LIGHT WATER This Template was usedforthe following reasons:
 
Fuel cladding:I----'=A-:;L::U~M7-'="---+--="'A';-LU"'M~::..:...--1ThiS fuel matches ATR Template OIl ell but one peremeler (enrichment) making ATR e roasonab/e
 

BOL HM eon_IS: U-ALX U match.
 
BOL Enrichment%: 19.1126847 60 to 100
 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
From SFD Estima1ed

Nominal:1 I 933.382 Nomine! bomup celcu1ated from !he heavy melal mass destroyed.
BoundJng:I---------+-----1:-,::866::-'-:.7:::63S Bounding bumup assumed to be twice nominal bumup. 

Checks 
Esllma1edBumupl 

Bumup MulUplie< Given Bumup Estima1ed EOL HMlGlven EOL HM
 
Nominal: I 0.07
 I 1.001
 

Bounding: 0.15
 ,Reactor shutdown. core removal. stomge, shipping or other date confirming that madiatlon ceased for fuel. 

2rotaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 
I
I
I
I

I
I 
I 
I
I
I 

I
I
 
I
 

I

I
 
I
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Fuel Radionuclide Inventory Worksheet 
J. Fuel ,,00 TeDlflble Jj)formalloQ Estimated 

Fuel Name: SAPHIR (SWllZERLANO) 1Fuel decay start date: 1993 Canister usage: 
SNFID#: 444 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 76 - MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) 3.17 
Heavy Metal Mas.: BO~21.45kg ; EO~12.ookg "Template Bumup(MWd): 367.2 
ROD Siorage SIte: SRS Template BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 35 yoars 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Tolal 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templale Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 8.946.303 17,892.606 O.ooE+OO 1.80E-05 3.59E-05 Avg. MeV 
Am-241 2.5251E-03 8,946.303 17,892.606 O.OOE+OO 2.26E+Ol 4.52E+Ol 0.0150 1.318E+15 
Am-242m 3.9624E-{)7 8,946.303 17,892.606 O.ooE+OO 3.54E-{)3 7.09E-03 0.0250 2.736E+14 
Am-243 l.4880E-06 8,946.303 17,892.606 O.ooE+OO 1.33E-02 2.66E-02 0.0375 2.379E+14 
C-14 5.7053E-09 8,946.303 17,892.606 O.ooE+OO 5.10E-05 1.02E-04 0.0575 2.560E+14 
CI-36 1.3124E-32 8.946.303 17,892.606 O.ooE+OO 1.17E-28 2.35E-28 0.0850 1.543E+14 
Cm-243 1.1419E-07 8,946.303 17,892.606 O.OOE+OO 1.02E-03 2.04E-03 0.1250 1.019E+14 
Cm-244 1.6522E-{)5 8,946.303 17.892.606 O.ooE+OO 1.48E-Ol 2.96E-Ol 0.2250 1.332E+14 
Co-60 7.4047E-07 8,946.303 17,892.606 O.ooE+OO 6.62E-03 1.32E-02 0.3750 5.793E+13 
Cs-l34 2.0455E-OS 8,946.303 17,892.606 O.OOE+OO l.83E-{)l 3.66E-{)1 0.5750 9.575E+14 
Cs-135 3.4477E-06 8,946.303 17.892.606 O.ooE+OO 3.08E-02 6.17E-{)2 0.8500 1.170E+13 
CS-137 l.4365E+OO 8,946.303 17.892.606 O.OOE+OO 1.29E+04 2.57E+04 1.2500 5.657E+12 
Eu-l54 7.323OE-03 8.946.303 17.892.606 O.OOE+OO 6.55E+Ol 1.31E+02 1.7500 3.184E+l1 
EU-155 5.9259E-04 8.946.303 17,892.606 O.ooE+OO 5.3OE+OO 1.06E+Ol 2.2500 2.663E+07 
Fe-55 2.2791 E-{)6 8,946.303 17,892.606 O.ooE+OO 2.04E-{)2 4.08E-{)2 2.7500 2.541E+07 
H-3 1.9698E-{)3 8,946.303 17.892.606 O.ooE+OO 1.76E+Ol 3.52E+Ol 3.5000 1.472E+04 
1-129 7.5300E-07 8,946.303 17,892.606 O.OOE+OO 6.74E-03 1.35E-02 5.0000 6.014E+03 
Kr-85 4.1176E-02 8,946.303 17,892.606 O.ooE+OO 3.68E+02 7.37E+02 7.0000 6.582E+02 
Np-237 9.5752E-06 8,946.303 17,892.606 O.ooE+OO 8.57E-{)2 1.71E-Ol 11.0000 7.339E+Ol 
Pa-231 3.9379E-{)9 8,946.303 17,892.606 O.OOE+OO 3.52E-{)5 7.OSE-{)5 
Pb-21 0 3.3115E-l0 8,946.303 17,892.606 O.ooE+OO 2.96E-06 5.93E-06 
Pm-147 9.2402E-04 8,946.303 17,892.606 O.ooE+OO 8.27E+OO 1.65E+Ol 
Pu-238 1.6217E-02 8,946.303 17,892.606 O.ooE+OO 1.45E+02 2.90E+02 
Pu-239 4.2810E-{)4 8,946.303 17,892.606 O.OOE+OO 3.83E+OO 7.66E+OO 
Pu-240 2.4333E-{)4 8,946.303 17,892.606 O.ooE+OO 2.18E+OO 4.35E+OO 
Pu-241 1.6242E-02 8,946.303 17,892.606 O.OOE+OO 1.45E+02 2.91E+02 
Pu-242 3.6329E-07 8,946.303 17,892.606 O.OOE+OO 325E-{)3 6.50E-{)3 
Ra-226 9.0114E-l0 8,946.303 17,892.606 O.ooE+OO 8.06E-{)6 1.61E-{)5 
Ra-228 3.1019E-14 8,946.303 17,892.606 O.OOE+OO 2.78E-l0 5.55E-l0 
Ru-l06 2.1225E-l0 8,946.303 17,892.606 O.ooE+OO 1.90E-06 3.80E-06 
Se-79 1.293OE-OS 8,946.303 17,892.606 O.ooE+OO 1.16E-{)1 2.31E-{)1 
Sn-126 1.1571E-OS 8,946.303 17,892.606 O.OOE+OO l.04E-{)l 2.07E-{)1 
Sr-90 1.3472E+OO 8,946.303 17,892.606 O.OOE+OO 121E+04 2.41E+04 
Tc-99 4.2239E-{)4 8,946.303 17,892.606 O.ooE+OO 3.78E+OO 7.56E+OO 
Th-229 1.2407E-l1 8,946.303 17,892.606 O.ooE+OO 1.11E-{)7 2.22E-07 
Th-23O 8.3497E-{)8 8,946.303 17,892.606 O.OOE+OO 7.47E-{)4 1.49E-03 
Th-232 3.6371E-14 8,946.303 17,892.606 O.ooE+OO 3.43E-l0 6.87E-l0 
TI-208 4.0414E-{)8 8,946.303 17,892.606 O.ooE+OO 3.62E-{)4 7.23E-04 
U-232 1.0948E-{)7 8,946.303 17,892.606 O.ooE+OO 9.79E-{)4 l.96E-03 Thermal Power 
U-233 3.6275E-{)9 8,946.303 17,892.606 O.OOE+OO 3.25E-{)5 6.49E-{)5 Nominal Heat BOUnding 
U-234 1.8562E-{)4 8,946.303 17,892.606 O.OOE+OO l.66E+OO 3.32E+OO Output HeatOutpul 
U-235 -2.7235E-{)6 8,946.303 0.000 4.20E-{)2 1.76E-02 4.20E-{)2 /Walls\ /Wattsl 
U-236 1.5493E-{)5 8,946.303 17,892.606 O.ooE+OO 1.39E-Ol 2.77E-Ol 1.50E+02 2.99E+02 
U-238 -4.2851E-{)9 8,946.303 0.000 6.76E-{)4 6.38E-{)4 6.76E-{)4 Total Total 
V-90 1.3475E+OO 8,946.303 17,892.606 O.ooE+OO 1.21E+04 2.41E+04 
Other Radionuclides 122E+04 2.45E+04 
til.TemoJate~ s....-n.,Biim .OOC~ 
Template selection Summary 

From SFD Ueed Basis for Parameter Differences: 
Reactor_: LIGHT WATER LIGHT WATER 

Fuel Cladding: ALUM ALUM 
SOL HM Conllltuents: U-ALX U 

BOL Enrichment OJ.: 90.62318257 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 8,946.303 Nominal bumup calallated from the heavy metal mass destroyed. 
Boundlng:1 I 17,892.606 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multlpller Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.33 1 1.051 
Boundlng:1 2.65 ,

Reactor shutdown. core removaJ. storage. shlppmg or other date confirming that Irradiation ceased for fuel. 

2TataJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT). 

I 
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Fuel Radionuclide inventory Worl(Sheet 
1. Fuel and Template hlfonnatlon Estimated
 

Fuel Na"",: SAPHIR (SWITZERLAND) 1r-uel decay start date:
 1993 Canister usage:
 
SNFID#: 443 Estimates as of:
 2030 18"xl0'
 

Fuel Units & Oeser: 39 - MTR TYPE Template:
 ATR (Ught Water, Alum., 60 to 100%. U) 1.63 
Heavy Metal Mass: BOl.=79.73k9 ; EOL:71.19k9 "Templ.1e Bumup(MWd):
 367.2 
ROD Storage Sil£: SRS Templale BOL Heavy Metal Ma•• (MT):
 0.00116689
 

Templ.1e DecaV Time'
 35 vears
 
n. Estimates m x" x. b V" V. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' IBurnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 8,088.493 16,176.985 O.ooE+OO 1.62E-05 3.25E..()5 Avg.MeV 
Am-241 2.5251E-03 8,088.493 16,176.985--- o.OOE+OO 2.04E+Ol 4.08E+Ol 0.0150 1.191E+15 
Am-242m 3.9624E-Q7 8,088.493 16,176.985--~O.ooE+OO 3.20E-03 6.41E-03 0.0250 2.474E+14 
Am-243 1.4880E-Q6 8,088.493 16,176.985- -o:oDE+OO 1.20E-02 2.41E-Q2 0.0375 2.151E+14 
C-14 5.7053E-09 8,088.493 16,176.985 O.ooE+OO 4.61E-05 9.23E-05 0.0575 2.315E+14 
CI-36 1.3124E-32 8,088.493 16,176.985---O.ooE+OO 1.06E-28 2.12E-28 0.0850 1.395E+14 
Cm-243 1.1419E-Q7 8,088.493 16,176.985 O.ooE+OO 9.24E-04 1.85E-Q3 0.1250 9.212E+13 
Cm-244 1.6522E-Q5 8,088.493 16,176.985 O.ooE+OO 1.34E-Ol 2.67E-Ql 0.2250 1.204E+14 
Co-6O 7.4047E-Q7 8,088.493 16,176.985 O.ooE+OO 5.99E-03 1.20E-Q2 0.3750 5.238E+13 
Cs-l34 2.0455E..()5 8,088.493 16,176.985 O.ooE+OO 1.65E-Ol 3.31E-Ql 0.5750 8.657E+14 
Cs-l35 3.4477E-Q6 8,088.493 16,176.985 O.ooE+OO 2.79E-Q2 5.58E-Q2 0.8500 1.057E+13 
Cs-137 1.4365E+OO 8,088.493 16,176.985 O.ooE+OO 1.16E+04 2.32E+04 1.2500 5.115E+12 
Eu-l54 7.3230E-Q3 8,088.493 16,176.985 O.ooE+oo 5.92E+Ol 1.18E+02 1.7500 2.879E+l1 
EU-155 5.9259E-Q4 8,088.493 16,176.985 O.OOE+OO 4.79E+OO 9.59E+OO 2.2500 2.408E+07 
Fe-55 2.2791E-Q6 8,088.493 16,176.985 O.ooE+OO 1.84E-02 3.69E-Q2 2.7500 2.297E+07 
H-3 1.9698E-Q3 8,088.493 16,176.985 O.ooE+OO 1.59E+Ol 3.19E+Ol 3.5000 1.342E+04 
1-129 7.5300E-Q7 8,088.493 16.176.985 O.ooE+OO 6.09E-Q3 1.22E-Q2 5.0000 5.485E+03 
Kr-85 4.1176E-Q2 8,088.493 16,176.985 O.OOE+OO 3.33E+02 6.66E+02 7.0000 6.006E+02 
Np-237 9.5752E-Q6 8,088.493 16,176.985 O.ooE+OO 7.74E-Q2 1.55E-Ol 11.0000 6.698E+Ol 
Pa-231 3.9379E-Q9 8,088.493 16,176.985 O.ooE+OO 3.19E..()5 6.37E-Q5 
Pb-21 0 3.3115E-l0 8,088.493 16,176.985 O.ooE+OO 2.88E-Q6 5.36E-Q6 
Pm-147 9.2402E-Q4 8,088.493 16,176.985 O.ooE+OO 7.47E+OO 1.49E+Ol 
Pu-238 1.6217E-Q2 8,088.493 16,176.985 O.ooE+OO 1.31E+02 2.62E+02 
Pu-239 4.2810E-Q4 8,088.493 16,176.985 O.ooE+OO 3.46E+OO 6.93E+OO 
Pu-240 2.4333E-Q4 8,088.493 16,176.985 O.OOE+OO 1.97E+OO 3.94E+OO 
Pu-241 1.6242E-Q2 8,088.493 16,176.985 O.OOE+OO 1.31E+02 2.63E+02 
Pu-242 3.6329E-Q7 8,088.493 16,176.985 O.OOE+OO 2.94E-Q3 5.88E-Q3 
Ra-226 9.0114E-l0 8,088.493 16,176.985 O.ooE+OO 7.29E-06 1.46E..()5 
Ra-228 3.1019E-14 8,088.493 16,176.985 O.ooE+OO 2.51E-l0 5.02E-l0 
Ru-l06 2.1225E-l0 8,088.493 16,176.985 O.ooE+OO 1.72E-Q6 3.43E-06 
89-79 1.2930E..()5 8,088.493 16,176.985 O.ooE+OO 1.05E-Ql 2.09E-Ql 
8n-126 1.1571E..()5 6,088.493 16,176.965 O.OOE+OO 9.36E-Q2 1.67E-Ql 
8r-90 1.3472E+OO 8,088.493 16,176.965 O.OOE+OO 1.09E+04 2.16E+04 
Tc-99 42239E-Q4 6,088.493 16,176.985 O.ooE+OO 3.42E+OO 6.63E+OO 
Th-229 1_2407E-ll 6,088.493 16,176.985 O.ooE+OO 1.00E-Q7 2.01E-Q7 
Th-230 8.3497E-08 6,088.493 16,176.985 O.ooE+OO 6.75E-Q4 1.35E-Q3 
Th-232 3.6371E-14 6,088.493 16,176.985 O.OOE+OO 3.10E-l0 6.21E-l0 
TJ-208 4.0414E-08 6,088.493 16,176.965 O.ooE+OO 3.27E-Q4 6.54E-Q4 
U-232 1.0946E-Q7 6,088.493 16,176.985 O.ooE+OO 6.66E-Q4 1.77E-Q3 Thermal Power 
U-233 3.6275E-Q9 8,088.493 16,176.985 O.ooE+OO 2.93E..()5 5.87E-Q5 Nominal Heat Bounding 
U-234 1.8562E-Q4 8,088.493 16,176.985 O.ooE+OO 1.50E+OO 3.ooE+OO Oulput HeatOulput 
U-235 -2.7235E-Q6 6,088.493 0.000 3.42E-Q2 1.22E-02 3.42E-Q2 /Wattsl /Wattsl 
U-236 1.5493E-Q5 8,088.493 16,176.985 O.ooE+OO 1.25E-Ql 2.51E-Ql 1.35E+«2 2.71E+«2 
U-236 -4.2851 E-Q9 8,088.493 0.000 2.15E-Q2 2.14E-Q2 2.15E-Q2 Total Total
Y-90 1.3475E+OO 8,088.493 16,176.985 O.ooE+OO 1.09E+04 2.18E+04 
Other Radionuclides 1.11E+04 2.21E+04 
lD. Temolate SeIedioo ~ry, lllld (iJledg; 
Template Selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator. UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM ALUM This fuel matches ATR Template on all but one parameter (enrichment) making ATR a reasonable
 
BOL HM Constltuenlll: U3S12 U match. 

BOL Enrichment %: 19.83740991 6010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nomlnal:1 I 8,088.493 Nominal bumup calculated fro~ the heavy metal mass destroyed.
 
Bounding:1 I 16,176.985 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumUD MultlDlier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 0.32
 I 1.011
 
Bounding: 0.64
 ,

Reactor shutdown, core removal. storage, shipping or other date conflnyung that madiatlon ceased for fuel. 

~otal bumup for all fuel nssodated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TtmPI3l<111lf_ti"" Estimated 

Fuel Name: SAPHIR (SWITZERLAND) 'FueI-.y start date: 1993 Canister usage: 
SNFID#: 945 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 52 . MTR TYPE Template: ATR (Ught Water. Alum., 60 to 100%, U) 2.17 
_vy Metal Mass: BOl.=35.98k9 : EOl.=28.81k9 'Template Bumup(MWd): 367.2 
ROO Storage SIte: SRS Template BOl _vy Metal Mass (MTI: 0.00116689 

Template Decay Time' 35 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel
 Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae·227 2.0068E-09 6,795.811 13,591.622 O.OOE+OO 1.36E·05 2.73E·05 Avg. MeV 
Am-241 2.5251E-Q3 6,795.811 13,591.622 O.OOE+OO 1.72E+Ol 3.43E+Ol 0.0150 1.001E+15 
Am·242m 3.9624E·07 6,795.811 13,591.622 O.OOE+OO 2.69E-03 5.39E-03 0.0250 2.079E+14 
Am-243 1.4880E-OO 6,795.811 13,591.622 O.OOE+OO 1.01E-02 2.02E-02 0.0375 1.807E+14 
C-14 5.7053E-09 6,795.811 13,591.622 O.OOE+OO 3.88E-05 7.75E-Q5 0.0575 1.945E+14 
CI-36 1.3124E-32 6,795.811 13,591.622 O.OOE+OO 8.92E-29 1.78E-28 0.0850 1.I72E+14 
Cm-243 1.1419E-07 6,795.811 13,591.622 O.OOE+OO 7.76E-04 1.55E-03 0.1250 7.739E+13 
Cm-244 1.6522E-05 6,795.811 13,591.622 O.OOE+OO 1.12E-01 2.25E-Q1 0.2250 1.012E+14 
Co-50 7.4047E-Q7 6,795.811 13,591.622 O.OOE+OO 5.03E-Q3 1.01E-02 0.3750 4.401E+13 
Cs-l34 2.0455E-Q5 6,795.811 13,591.622 O.OOE+OO 1.39E-Ol 2.78E-Ol 0.5750 7.273E+14 
Cs-l35 3.4477E-Q6 6,795.811 13.591.622 O.OOE+OO 2.34E-02 4.69E-02 0.8500 8.884E+12 
Cs-137 1.4365E+OO 6,795.811 13,591.622 O.OOE+OO 9.76E+03 1.95E+04 1.2500 4.297E+12 
Eu-l54 7.3230E-03 6,795.811 13,591.622 O.OOE+OO 4.98E+01 9.95E+01 1.7500 2.419E+l1 
EU-155 5.9259E-Q4 6,795.811 13,591.622 O.OOE+OO 4.03E+OO 8.05E+OO 2.2500 2.023E+07 
Fe-55 2.2791E-OO 6.795.811 13,591,622 O.OOE+OO 1.55E-02 3,10E-02 2.7500 1.930E+07 
H-3 1.9698E-03 6,795.811 13.591.622 O.OOE+OO 1.34E+01 2.88E+01 3.5000 1.121E+04 
1-129 7.5300E-07 6,795.811 13,591.622 O.OOE+OO 5.12E-03 1.02E-Q2 5.0000 4.582E+03 
Kr-85 4.1176E-02 6,795.811 13,591.622 O.OOE+OO 2.80E+02 5.5OE+02 7.0000 5.016E+02 
Np-237 9.5752E-Q6 6.795.811 13,591.622 O.OOE+OO 6.51E-02 1.30E-Ol 11.0000 5.593E+01 
Pa-231 3.9379E-09 6,795.811 13,591.622 O.OOE+OO 2.68E-05 5.35E-Q5 
Pb-21 0 3.3115E-10 6,795.811 13,591.622 O.OOE+OO 2.25E-OO 4.50E-Q6 
Pm-147 9.2402E-Q4 6,795.811 13,591.622 O.OOE+OO 6.28E+OO 1.26E+01 
Pu-236 1.6217E-Q2 6,795.811 13,591.622 O.OOE+OO 1.10E+02 2.20E+02 
Pu-239 4.2810E-Q4 6,795.811 13,591.622 O.OOE+OO 2.91E+OO 5.82E+OO 
Pu-240 2.4333E-04 6,795.811 13,591.622 O.OOE+OO 1.65E+OO 3.31E+OO 
Pu-241 1.6242E-02 6,795.811 13,591.622 O.OOE+OO 1.10E+02 2.21E+02 
Pu-242 3.6329E-07 6,795.811 13,591.622 O.OOE+OO 2.47E-03 4.94E-03 
Ra-226 9.0114E-10 6,795.811 13,591.622 O.OOE+OO 6.12E-OO 1.22E-05 
Ra-228 3.1019E-14 6,795.811 13,591.622 O.OOE+OO 2.11E-l0 4.22E-10 
Ru-lOO 2.1225E-l0 6,795.811 13,591.622 O.OOE+OO 1.44E-OO 2.88E-Q6 
Se-79 1.2930E-Q5 6,795.811 13,591.622 O.OOE+OO 8.79E-Q2 1.76E-Q1 
Sn-126 1.1571E-Q5 6,795.811 13,591,622 O.OOE+OO 7.86E-Q2 1.57E·Ol 
Sr-90 1.3472E+OO 6,795.811 13,591.622 O.OOE+OO 9.16E+03 1.83E+04 
Te-99 4.2239E-04 6,795.811 13,591.622 O.OOE+OO 2.87E+OO 5.74E+OO 
Th-229 1.2407E-11 6,795.811 13,591.622 O.OOE+OO 8.43E-oB 1.69E-Q7 
Th-230 8.3497E-oB 6,795.811 13,591.622 O.OOE+OO 5.67E-Q4 1.13E-Q3 
Th-232 3.8371E-14 6,795.811 13,591.622 O.OOE+OO 2.61E-10 5.22E-10 
T\-208 4.0414E-oB 6,795.811 13,591.622 O.OOE+OO 2.75E-04 5.49E-Q4 
U-232 1.0948E-07 6,795.811 13,591.622 O.OOE+OO 7.44E-04 1.49E-Q3 Thermal Power 
U-233 3.6275E-Q9 6,795.811 13,591.622 O.OOE+OO 2.47E-Q5 4.93E-Q5 Nominal Heat Bounding 
U-234 1.8562E-Q4 6,795.811 13,591.622 O.OOE+OO 1.26E+OO 2.52E+OO Output HeatOu1PUt 
U-235 -2.7235E-Q6 6,795.811 0.000 3.50E-Q2 1.65E-02 3.50E-Q2 (Watts) /Walts) 
U-236 1.5493E-OS 6,795.811 13,591.622 O.OOE+OO 1.05E-Q1 2.11E-Q1 1.14E+02 2.27E+02 
U-238 -4.2851 E-09 6,795.811 0.000 6.64E-Q3 6.61E-Q3 6.64E-Q3 Total Total 
Y-90 1.3475E+OO 6,795.811 13,591.622 O.OOE+OO 9.16E+03 1.83E+04 
Other Radionuelides 9.30E+03 1.86E+04 
m. l'eamIa«> seteetlon~ry,Bumo aod~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Temptate was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matc!les Am Template on atl buI one par.uneler (eoric!lmenl) making ATR areasonable 
BOl HM conslltuents: U3S12 U matc!l. 

BOL enrichment %: 45.07146122 60 to 100 

Burnup Summary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:\ I 6,795.811 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 13,591.622 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Eatimated EOl HMlGlven EOl HM 

Nominal: 0.60 I 1.011 
Bounding: 1.20 ,

Reactor shutdoYm, core removal, storage, shipping or other date conf'nTIlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template InfCllmllltion Estimated 

Fuel Name: SAXTON ':=uei decay start date: 1972 Canister usage: 
SNFID#: 882 Estimates as of: 2030 lB".10' 

Fuel Units & De$C1': 20 - ELEMENT Template: Pathfinder (Ught Water, SST, 60 10 10fY}o, U) 0.69 
Heavy Metal Mass: BOl= ; EOl=10.40k9 'Templn1e Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00012882 

Template Decay Time' 50 years 
ll.Estimates m x" X. b y" y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.4276E-08 16.671 16.671 O.OOE+OO 5.71E-07 5.71E-Q7 Avg.~_~__ 
Am-241 1.1458E-Q4 16.671 16.671 O.OOE+OO 1.91E-Q3 1.91E-Q3 0.0150 8.698E+l1 
Am-242m 7.9468E-Q9 16.671 16.671 O.OOE+OO 1.32E-Q7 1.32E-07 0.0250 1.807E+l1 
Am-243 9.8386E-l0 16.671 16.671 O.OOE+OO 1.64E-08 1.64E-08 0.0375 1.566E+ll 
C-14 2.2978E-Q4 16.671 16.671 O.OOE+OO 3.83E-03 3.83E-03 0.0575 1.685E+l1 
CI-36 1.2261E-06 16.671 16.671 O.OOE+OO 2.04E-05 2.04E-05 0.0850 1.018E+l1 
Cm-243 1.7271E-l0 16.671 16.671 O.OOE+OO 2.88E-09 2.88E-Q9 0.1250 6.614E+10 
Cm-244 1.3058E-Q9 16.671 16.671 O.OOE+OO 2.18E-08 2.18E-08 0.2250 8.812E+l0 
Co-60 9.8636E-03 16.671 16.671 O.OOE+OO 1.64E-Ql 1.64E-Ol 0.3750 3.825E+l0 
Cs-l34 1.9617E-Q8 16.671 16.671 O.OOE+OO 3.27E-07 3.27E-Q7 0.5750 6.369E+l1 
Cs-l35 3.0316E-Q5 16.671 16.671 O.OOE+OO 5.05E-04 5.05E-04 0.8500 6.288E+09 
Cs-137 1.0283E+OO 16.671 16.671 O.OOE+OO 1.71E+Ol 1.71E+Ol 1.2500 1.432E+l0 
Eu-l54 2.0017E-Q4 16.671 16.671 O.OOE+OO 3.34E-03 3.34E-Q3 1.7500 1.62OE+08 
Eu-155 8.5957E-Q5 16.671 16.671 O.OOE+OO 1.43E-Q3 1.43E-03 2.2500 8.207E+04 
Fe-55 2.2646E-Q5 16.671 16.671 O.OOE+OO 3.78E-Q4 3.78E-04 2.7500 1.118E+04 
H-3 1.Q835E-Q3 16.671 16.671 O.OOE+OO 1.81E-Q2 1.81E-02 3.5000 2.892E+00 
1-129 7.3195E-Q7 16.671 16.671 O.OOE+OO 1.22E-05 1.22E-05 5.0000 1.208E+00 
Kr-SS 1.5661E-Q2 16.671 16.671 O.OOE+OO 2.61E-Ol 2.61E-Ql 7.0000 1.352E-Ql 
Np-237 1.1494E-Q8 16.671 16.671 O.OOE+OO 1.92E-05 1.92E-Q5 11.0000 1.529E-Q2 
Pa-231 5.8070E-Q8 16.671 16.671 O.OOE+OO 9.68E-Q7 9.68E-Q7 
Pb-21 0 1.2985E-12 16.671 16.671 O.OOE+OO 2.16E-ll 2.16E-ll 
Pm-147 2.2196E-Q5 16.671 16.671 O.OOE+OO 3.70E-Q4 3.70E-Q4 
Pu-238 2.6223E-04 16.671 16.671 O.OOE+OO 4.37E-03 4.37E-03 
Pu-239 6.6739E-Q4 16.671 16.671 O.OOE+OO 1.11E-02 l.l1E-Q2 
Pu-240 8.6705E-OS 16.671 16.671 O.OOE+OO 1.45E-03 lA5E-03 
Pu-241 3.4759E-Q4 16.671 16.671 O.OOE+OO 5.79E-03 5.79E-Q3 
Pu-242 1.9717E-Q9 16.671 16.671 O.OOE+OO 3.29E-Q8 3.29E-Q8 
Ra-226 3.0000E-12 16.671 16.671 O.OOE+OO 5.00E-ll 5.00E-ll 
Ra-228 8.3328E-12 16.671 16.671 O.OOE+OO 1.39E-l0 1.39E-l0 
Ru-l06 6.1464E-15 16.671 16.671 O_OOE+OO 1.02E-13 1.02E-13 
Se-79 1.3221E-Q5 16.671 16.671 O.OOE+OO 2.20E-04 2.20E-Q4 
Sn-l26 1.1491E-Q5 16.671 16.671 O.OOE+OO 1.92E-Q4 1.92E-Q4 
Sr-90 9.5541E-Ql 16.671 16.671 O.OOE+OO 1.59E+Ol 1.59E+Ol 
Tc-99 4.6656E-Q4 16.671 16.671 O.OOE+OO 7.78E-Q3 7.78E-Q3 
Th-229 1.9085E-ll 16.671 16.671 O.OOE+OO 3.18E-l0 3.18E-l0 
Th-230 2.1913E-l0 16.671 16.671 O.OOE+OO 3.65E-09 3.65E-Q9 
Th-232 8.3478E-12 16.671 16.671 O.OOE+OO 1.39E-l0 1.39E-l0 
TI-208 1.8752E-Q8 16.671 16.671 O.OOE+OO 3.13E-Q7 3.13E-Q7 
U-232 5.0782E-Q8 16.671 16.671 O.OOE+OO 8.47E-07 8.47E-Q7 Thermal Power 
U-233 3.2596E-Q9 16.671 16.671 O.OOE+OO 5.43E-Q8 5.43E-Q8 Nominal Heat Bounding 
U-234 3.9817E-Q7 16.671 16.671 O.OOE+OO 6.64E-06 6.64E-06 Output Heat Output 
U-235 -2.7761 E-06 16.671 0.000 2.10E-Q2 2.10E-Q2 2.10E-02 (Watts) (Watts) 
U-236 1.6190E-OS 16.671 16.671 O.OOE+OO 2.70E-04 2.70E-Q4 1.9SE-Q1 l_95E-Ol 
U-238 -2.8547E-09 16.671 0.000 2.28E-Q4 2.27E-04 2.28E-Q4 Total Total 
V-90 9.5557E-Ql 16.671 16.671 O.OOE+OO 1.59E+Ol 1.59E+Ol 
Other Radionuclides 2.03E+Ol 2.03E+Ol 

m. Templat<> SeIedi<>n Sum!nar)" BOI'JIQ ...... CIIe¢b 
Template Selection Sumrnarv 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the foUowfng reasons:
 

Fuel Cladding: SST SST This fuet matches on all parameters except enrictlment (unknown).
 
SOL HM eons_IS: U02 U 

BOL Enrichment %.: 6010100 

BumupSumma~(MWd)· Basis for bumup uSed in estimate: 
FromSFD Estimated
 

Nomlnal:1 I 16.671
 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 16.671 Bouncing bumup taken from SFO and converted to MWd using BOl=10.42Okg 

Checks 

Estimated Bumupl 
Bumup MUlllp11er Given Bumup Estimated EOl HMlGlven EOl HM 

Nominn!: 0.03 I 1.001 
Bounding:1 0.03 ,

Reactor shutdown, COfe removal. storage, shipping or other date conftrrmng that irradiation ceased for fuel. 

~otal bumup for all fuel assodatedwith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMl). 
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Fuel Radionuclide Inventory Worksheet 
,I. Fuel and T~W'_lion Estimated 

Fuel Name: SAXTON 1Fuel decay start date: 1972 Canister usage:
 
SNFID#: 787 Estimates as of: 2030 lS"xl0'
 

Fuel Units & Dascr: 43 - ELEMENT Templala: (Worst Casa) 1,34
 
_vy Metal Mas.: 601..= : EOI..=239,88kg 2Template Bumup(MWd): 62,5 
ROD Storage Slla: INEEl Templala BOl _vy Metal Ma•• (MY): 0,00186865 

Templata Decay Time' 50 years 

'n. EstiJutes m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.52ooE-oo 240.132 240.132 O.ooE-IOO 6.05E-04 6.05E-04 Avg. MaV 
Am-241 S.6432E-IOO 240.132 240.132 O.ooE-IOO 2.08E+03 2.0SE+03 0.0150 4.512E+14 
Am-242m 1.5728E-02 240.132 240.132 O.ooE-IOO 3.78E-IOO 3.78E-IOO 0.0250 4.020E+13 
Am-243 1.6288E-02 240.132 240.132 O.ooE-IOO 3.91E+OO 3.91E-IOO 0.0375 3.451E+13 
C-14 1.2088E-ol 240.132 240.132 O.ooE-IOO 2.90E+Ol 2.90E+Ol 0.0575 6.428E+13 
CI-36 2.2849E-03 240.132 240.132 O.ooE-IOO 5.49E-Ol 5A9E-01 0,0850 2.162E+13 
Cm-243 6.0144E-04 240.132 240.132 O.ooE-IOO 1.44E-Ol 1.44E-Ol 0.1250 1.525E+13 
Cm-244 9.4880E-02 240.132 240.132 O.ooE-IOO 2.28E+Ol 2.28E+Ol 0.2250 1.864E+13 
Co-6O 3.9052E-IOO 240.132 240.132 O.ooE-IOO 9.36E+02 9.36E+02 0.3750 8.069E+12 
Cs-l34 2.2139E-oo 240.132 240.132 O.ooE-IOO 5.32E-04 5.32E-04 0.5750 1.334E+14 
Cs-135 4.3976E-04 240.132 240.132 O.ooE+OO 1.ooE-Ol 1.OOE-ol 0.8500 2.922E+12 
Cs-137 1.4887E+Ol 240.132 240.132 O.ooE-IOO 3.57E+03 3.57E+03 1.2500 7.161E+13 
Eu-l54 3.7342E-ol 240.132 240.132 O.ooE-IOO 8.97E+Ol 8.97E+Ol 1.7500 8.609E+l0 
Eu-155 8.4893E-03 240.132 240.132 O.ooE-IOO 2.04E-IOO 2.04E+OO 2.2500 3.810E+08 
Fe-55 5.3750E-03 240.132 240.132 O.ooE-IOO 1.29E-IOO 1.29E-IOO 2.7500 6.457E+08 
H-3 1.0472E-Ol 240.132 240.132 O.ooE-IOO 2.51E+Ol 2.51E+Ol 3.5000 4.880E+06 
1-129 l.ooI8E-05 240.132 240.132 O.ooE-IOO 2.55E-03 2.55E-03 5,0000 2.059E+06 
Kr-SS 2.2717E-ol 240.132 240.132 O.ooE-IOO 5.46E+Ol 5.46E+Ol 7.0000 2.331E+05 
No-237 1.6400E-04 240.132 240.132 O.ooE-IOO 3.94E-02 3.94E-02 11.0000 2.654E+04 
Pa-231 2.8888E-oB 240.132 240.132 O.ooE-IOO 6.89E-04 6.89E-04 
Pb-21 0 4.7312E-oB 240.132 240.132 O.ooE-IOO 1.14E-05 1.14E-05 
Pm-147 3.2198E-04 240.132 240.132 O.ooE-IOO 7.73E-02 7.73E-02 
Pu-236 -1.1924E+00 240.132 0.000 3.09E+04 3.ooE+04 3.09E+04 
Pu-239 -4.8600E-02 240.132 0.000 3.73E+03 3.72E+03 3.73E+03 
Pu-24O -3.0127E-ol 240.132 0.000 4.77E+03 4.70E+03 4.77E+03 
PU-241 -1.2917E+02 240.132 0.000 1.23E+06 1.20E+06 1.23E+06 
Pu-242 -1.1361E-04 240.132 0.000 2.ooE+Ol 2.ooE+Ol 2.OOE+01 
Ra-226 1.0760E-07 240.132 240.132 O.ooE-IOO 2.58E-05 2.58E-05 
Ra-228 6.0160E-07 240.132 240.132 O.ooE-IOO 1.44E-04 I.44E-04 
RU-loo 1.3368E-13 240.132 240.132 O.ooE-IOO 3.21E-ll 3.21E-ll 
8e-79 1.9179E-04 240.132 240.132 O.ooE-IOO <f.61E-02 4.61E-02 
8n-126 1.6669E-04 240.132 240.132 O.ooE-IOO 4.ooE-02 4.00E-02 
8r-90 1.3859E+Ol 240.132 240.132 O.ooE-IOO 3.33E+03 3.33E+03 
Tc-99 6.7678E-03 240.132 240.132 O.ooE-IOO 1.63E-IOO 1.63E-IOO 
Th-229 2.2592E-oB 240.132 240.132 O.ooE-IOO 5.43E-04 5.43E-04 
Th-230 7.5955E-oB 240.132 240.132 O.ooE-IOO I.82E-03 1.82E-03 
Th-232 6.0208E-07 240.132 240.132 O.ooE-IOO 1.45E-04 1.45E-04 
TI-208 7.5795E-05 240.132 240.132 O.ooE-IOO 1.82E-02 1.82E-02 
U-232 2.0521 E-04 240.132 240.132 O.ooE-IOO 4.93E-02 4.93E-02 Thennal Power 
U-233 3.6128E-04 240.132 240.132 O.ooE-IOO 8.88E-02 8.88E-02 Nominal Heat Bounding 
U-234 1.2788E-02 240.132 240.132 O.ooE-IOO 3.07E-IOO 3.07E-IOO Output Heat Output 
U-235 5.7488E-04 240.132 240.132 1.03E-ol 2.41E-ol 2.41E-ol (Wattsl (Wattsi 
U-236 2.3485E-04 240.132 240.132 O.ooE-IOO 5.64E-02 5.64E-02 1.44E+03 1.45E+03 
U-238 1.1581E-04 240.132 240.132 1.29E-02 4.07E-02 4.07E-02 Total Total 
Y-90 1.3861E+Ol 240.132 240.132 O.ooE-IOO 3.33E+03 3.33E+03 
Other Radionuclides 123E+04 1.23E+04 
m.1'eJllIlbtt~~ry,BlJni" ,.ndC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LIGHT WATER (Worst Case) This Template was used forthe following reasons:
 

Fuel Cladding: ZIRC SST/lnconoJ This fuel didn, closely match any existing templates, therefore the worst case template was used.
 
BOl HM Constltuants: Pu02-U02 U, Th, &Pu 

BOL Enrichment %: Oto tOO 

Bumup Summary (MWd) Basis for burnuD used in estimate: 
From SFD I Estimatad 

Nominal: 240.132 Nominal bumup set equal to bounding bumup. 
Bounding:1 I 240,132 Bounding bumup taken from SFO and converted to MWd using 8Ol=240.132kg 

Checks 
estimated Bumupf 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.03 I 1.401
 

Boundlng:1 0.03
 ,
Reactor shutdo\Nrl, core removal, storage, shipping or other date confirmmg that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lnfol!Dllltion Estimated 

Fuel Name: SAXTON 1Fuel decay start date: 1972 Canister usage: 
SNF 10 II: 883 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 25 - ELEMENT Template: (Worst Case) 0.78
 
Heavy Metal Mas., BOL= ; EOl=95.59k9 "Template Bumup(MWd): 62.5
 
ROD Storage SIlo: INEEL Tamplale BOL Heavy Metal Mas. (MT): 0.00186865
 

T_plate Decay Time' 50 years 
n. Estimates m xn x. b Yn Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.5200E-OO 95.688 95.688 O.OOE+OO 2.41E-Q4 2.41E-04 Avg. MaV 
Am-241 8.6432E+OO 95.688 95.688 O.OOE+OO 8.2iE+02 8.27E+02 0.0150 1.798E+14 
Am-242m 1.5728E-Q2 95.688 95.688 O.OOE+OO 1.50E+OO 1.50E+OO 0.0250 1.602E+13 
Am-243 1.6288E-02 95.688 95.688 O.OOE+OO 1.56E+OO 1.56E+OO 0.0375 1.375E+13 
C-14 1.2088E-Ql 95.688 95.688 O.OOE+OO 1.15E+Ol 1.15E+Ol 0.0575 2.561E+13 
CI-36 2.2849E-Q3 95.688 95.688 ~-O:OOE+OO 2.19E-01 2.19E-Ql 0.0850 8.615E+12 
Cm-243 6.0144E-Q4 95.688 95.688 O.OOE+OO 5.76E-02 5.76E-Q2 0.1250 6.076E+12 
Cm-244 9.4880E-Q2 95.688 95.688 O.OOE+OO 9.08E+OO 9.08E+OO 0.2250 7.426E+12 --
Co-6O 3.9052E+OO 95.688 95.688 O.OOE+OO 3.74E+02 3.74E+02 0.3750 3.215E+12 
Cs-l34 2.2139E-OO 95.688 95.688 O.OOE+OO 2.12E-Q4 2.12E-Q4 0.5750 5.315E+13 
Cs-l35 4.3976E-04 95.688 95.688 O.OOE+OO 4.21E-Q2 4.21E-02 0.8500 1.164E+12 
Cs-137 1.4887E+Ol 95.688 95.688 O.OOE+OO 1.42E+03 1.42E+03 1.2500 2.854E+13 
Eu-154 3.7342E-Ol 95.688 95.688 O.OOE+OO 3.57E+Ol 3.57E+Ol 1.7500 3.430E+10 
Eu-155 8.4893E-Q3 95.688 95.688 O.OOE+OO 8.12E-Ol 8.12E-Ql 2.2500 1.518E+08 
Fe-55 5.3750E-Q3 95.688 95.688 O.OOE+OO 5.14E-Ol 5.14E-Ql 2.7500 2.573E+08 
H-3 1.0472E-Ql 95.688 95.688 O.OOE+OO 1.00E+Ol 1.00E+01 3.5000 1.945E+06 
1-129 1.OO18E-05 95.688 95.688 O.OOE+OO 1.02E-Q3 1.02E-Q3 5.0000 8.205E+05 
Kr-85 2.2717E-Ql 95.688 95.688 O.OOE+OO 2.17E+Ol 2.17E+01 7.0000 9.287E+04 
Np-237 1.6400E-Q4 95.688 95.688 O.OOE+OO 1.57E-Q2 1.57E-02 11.0000 1.058E+04 
Pa-231 2.8888E-Q6 95.688 95.688 O.OOE+OO 2.75E-04 2.75E-Q4 
Pb-210 4.7312E-Q8 95.688 95.688 O.OOE+OO 4.53E-OO 4.53E-Q6 
Pm-147 3.2198E-Q4 95.688 95.688 O.OOE+OO 3.08E-02 3.08E-Q2 
Pu-238 -1.1924E+OO 95.688 0.006 1.23E+04 1.22E+04 1.23E+04 
Pu-239 -4.8800E-Q2 95.688 0.000 1.49E+03 l.48E+03 1.49E+03 
Pu-240 -3.0127E-Ql 95.688 0.000 1.90E+03 1.87E+03 1.90E+03 
Pu-241 -1.2917E+02 95.688 0.000 4.89E+05 4.77E+05 4.89E+05 
Pu-242 -1.1381E-Q4 95.688 0.000 8.22E+OO 8.21E+OO 8.22E+OO 
Ra-226 1.0760E-Q7 95.688 95.688 O.OOE+OO l.03E-05 l.03E-Q5 
Ra-228 6.0160E-Q7 95.688 95.688 O.OOE+OO 5.76E-05 5.76E-Q5 
Ru-lOO 1.3388E-13 95.688 95.688 O.OOE+OO 1.28E-ll 1.28E-l1 
5e-79 1.9179E-Q4 95.688 95.688 O.OOE+OO 1.84E-Q2 1.84E-Q2 
50-126 1.6889E-Q4 95.688 95.688 O.OOE+OO 1.59E-Q2 1.59E-Q2 
5r-90 1.3859E+Ol 95.688 95.688 O.OOE+OO 1.33E+03 l.33E+03 
Tc-99 6.7678E-Q3 95.688 95.688 O.OOE+OO 6.48E-Ol 6.48E-Ql 
Th-229 2.2592E-Q6 95.688 95.688 O.OOE+OO 2.16E-04 2.16E-Q4 
Th-230 7.5955E-Q6 95.688 95.688 O.OOE+OO 7.27E-Q4 7.27E-Q4 
Th-232 6.0208E-Q7 95.688 95.688 O.OOE+OO 5.76E-Q5 5.76E-Q5 
Tl-208 7.5795E-Q5 95.688 95.688 O.OOE+OO 7.25E-Q3 7.25E-Q3 
U-232 2.0521E-Q4 95.688 95.688 o.oOE+OO 1.96E-Q2 1.96E-Q2 Thermal Power 
U-233 3.6128E-Q4 95.688 95.688 O.OOE+OO 3.48E-Q2 3.48E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 95.688 95.688 O.OOE+OO 1.22E+OO 1.22E+OO Output Heat Output 
U-235 5.7486E-Q4 95.688 95.688 4.12E-Q2 9.62E-02 9.62E-Q2 /Wattsl /Watts) 
U-236 2.3485E-Q4 95.688 95.688 O.OOE+OO 2.25E-Q2 2.25E-Q2 5.74E+02 S.79E+02 
U-238 1.1581E-Q4 95.688 95.688 5.12E-Q3 1.62E-02 1.62E-Q2 Total Tolal 
V-90 1.3861E+Ol 95.688 95.688 O.OOE+OO 1.33E+03 l.33E+03 
Other Radlonuclides 4.92E+03 4.92E+03 
m. Template SeIedlonSlm_ry. ~p~,ancJ~ 
Template Selection Summary 

FromSFO IJsed Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worst Case) This Temp/ate was used for the following reasons: 

Fuel Cladding: SST SST/inconei This fuel diOO' dosdy match any existing templates, therefore the worst case templale was used. 
BOL HM Constituents: Pu02-U02 U. Th. &Pu 

BOL Enrichment %: 010100 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomin.I:1 I 95.688 Nominal bumup set equtJ to bounding bumup.
 
Bounding: 95.688 Bounding bumup laI"", lrom SFD and converted 10 MWd using BOl.=95.688kg
 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given BumUD Estimated EOL HMlGlven EOL HM 

Nomln":1 0.03 1 1.401 
Bounding: 0.03 , 

Reactor shutdown, core removal, storage, sl'lIppmg or other date confnrmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this vvorksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
]. Fuel and "'eDljlIale Illf~rmati~n Estimated 

Fuel Narne: SAXTON tFuei decay start date: 1972 Canister usage: 
SNFID#: 788 Estimates as of: 2030 18"x10' 

Fuel Units & llesc:<: 9 - ELEMENT Template: PWR (Ught Water, Zirc. 0 to 5%, U) 0.31 
Heavy Metal Mass: BOL: ; E0l.=41.48kg "Template Bumup(MWd): 61.92 
ROD Slor_ Site: INEEl Template BOl Heavy Metal Mo•• (MT): 0.00176911
 

Template Dacay Time' 50 yo...
 
n. Estimates m x" Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 66.483 66.483 O.ODE-tOO 7.14E-OB 7.14E-OB Avg. MaV 
Am-241 1.47S1E-Ol 66.483 66.483 O.ODE-tOO 9.81E-tOO 9.81E-tOO 0.0150 2.530E+12 
Am-242m 2.6809E-<J4 66.483 66.483 O.ODE-tOO 1.78E-02 1.78E-02 0.0250 5.070E+ll 
Am-243 6.2484E-<J4 66.483 66.483 O.ODE-tOO 4.1SE-02 4.1SE-D2 0.0375 4.777E+l1 
C-14 4.7820E-OS 66.483 66.483 O.ODE-tOO 3.18E-03 3.18E-03 0.0575 5.9nE+l1 
CI-36 8.0297E-D7 66.483 66.483 O.ODE-tOO S.34E-OS 5.34E-DS 0.0850 2.793E+ll 
Cm-243 1.7426E-04 66.483 66.483 O.ODE-tOO 1.16E-02 1.16E-D2 0.1250 1.858E+l1 
Cm-244 2.7616E-02 66.483 66.483 O.ODE-tOO 1.84E-tOO 1.84E-tOO 0.2250 2.385E+ll 
Co-50 3.S610E-04 66.483 66.483 O.ODE-tOO 2.37E-02 2.37E-02 0.3750 1.030E+l1 
Cs-l34 2.625OE-07 66.483 66.483 O.ODE-tOO 1.7SE-OS 1.7SE-DS 0.5750 2.425E+12 
Cs-l35 1.4433E-OS 66.483 66.483 O.ODE-tOO 9.5OE-04 9.5OE-04 0.8500 2.368E+10 
Cs-137 9.8870E-01 66.483 66.483 O.ODE-tOO 6.S7E+Ol 6.S7E+Ol 1.2500 1.507E+l0 
Eu-l54 6.0320E-D3 66.483 66.483 O.ODE-tOO 4.01E-Dl 4.01E-Dl 1.7500 6.626E+08 
Eu-1SS 2.1nOE-04 66.483 66.483 O.ODE-tOO 1.4SE-02 1.4SE-02 2.2500 1.090E+05 
Fe-SS 7.9296E-07 66.483 66.483 O.ODE-tOO S.27E-OS S.27E-OS 2.7500 3.838E+05 
H-3 8.9486E-D3 66.483 66.483 O.ODE-tOO S.9SE-Dl S.9SE-Ol 3.5000 2.746E+04 
1-129 9.8288E-07 66.483 66.483 O.ODE-tOO 6.S3E-OS 6.S3E-DS 5.0000 1.173E+04 
Kr-85 1.0707E-02 66.483 66.483 O.ODE-tOO 7.12E-Ol 7.12E-Dl 7.0000 1.352E+03 
Np-237 1.1927E-G5 66.483 66.483 O.ODE-tOO 7.93E-04 7.93E-04 11.0000 1.552E+02 
Pa-231 1.4703E-D9 66.483 66.483 O.ODE-tOO 9.77E-OB 9.77E-oB 
Pb-21 0 1.6828E-l0 66.483 66.483 O.ODE-tOO 1.12E-OB 1.12E-oB 
Pm-147 6.9606E-D6 68.483 66.483 O.ODE-tOO 4.63E-04 4.63E-04 
Pu-238 6.6263E-D2 66.483 66.483 O.ODE-tOO 4.41E-tOO 4.41E-tOO 
Pu-239 1.1618E-02 66.483 66.483 O.ODE-tOO 7.72E-Ol 7.72E-Dl 
PU-240 1.S142E-02 66.483 66.483 O.ODE-tOO 1.01E-tOO 1.01 E-tOO 
Pu-241 4.3766E-Ol 66.483 66.483 O.ODE-tOO 2.91E+Ol 2.91E+Ol 
Pu-242 6.425OE-DS 66.483 66.483 O.ODE-tOO 4.27E-D3 4.27E-D3 
Ra-226 3.8501E-l0 66.483 66.483 O.ODE-tOO 2.S6E-oB 2.56E-oB 
Ra-228 S.295SE-12 66.483 66.483 O.ODE-tOO 3.S2E-l0 3.S2E-l0 
RU-1OB 2.0413E-14 66.483 66.483 O.ODE-tOO 1.36E-12 1.36E-12 
5e-79 1.2376E-DS 66.483 66.483 O.ODE-tOO 8.23E-<J4 8.23E-<J4 
5n-126 2.S210E-OS 66.483 66.483 O.ODE-tOO 1.68E-03 1.68E-D3 
5r-90 6.4163E-Ql 66.483 66.483 O.ODE-tOO 427E+Ol 4.27E+Ol 
Tc-99 3.9357E-04 66.483 66.483 O.ODE-tOO 2.62E-D2 2.62E-D2 
Th-229 1.S644E-l0 66.483 66.483 O.ODE-tOO 1.04E-OB 1.04E-oB 
Th-230 2.7972E-oB 66.483 66.483 O.ODE-tOO 1.86E-D6 1.86E-D6 
Th-232 S.3036E-12 66.483 66.483 O.ODE-tOO 3.53E-l0 3.S3E-l0 
TI-2OB 1.S136E-D7 66.483 66.483 O.ODE-tOO 1.01E-OS 1.01E-Q5 
U-232 4.1005E-D7 66.483 66.483 O.ODE-tOO 2.73E-OS 2.73E-Q5 Thenmal Power 
U-233 2.5856E-oB 66.483 66.483 O.ODE-tOO 1.72E-D6 1.72E-D6 Nominal Heat Bounding 
U-234 S.266SE-G5 66.483 66.483 O.ODE-tOO 3.S0E-D3 3.S0E-D3 Output Heat Output 
U-235 -1.4487E-D6 66.483 0.000 2.87E-D3 2.78E-03 2.87E-D3 !Wattsl !Wattsi 
U-236 7.S888E-OB 66.483 66.483 O.ODE-tOO S.OSE-04 S.OSE-<J4 1.2OE+00 1.20E+OO 
U-238 -2.6129E-D7 66.483 0.000 1.35E-D2 1.35E-D2 1.3SE-D2 Total Total 
Y-90 6.4180E-Dl 66.483 66.483 O.ODE-tOO 4.27E+Ol 4.27E+Ol 
Other Radionuclides 6.34E+Ol 6.34E+Ol 
w.....IllUfatt~~l'V.U. .nd<:" 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This T9~e was used for the following reasons: 

Fuel Cladding: ZIRC ZIRC Th~ fuel matches 011 ell panunel91S except enrichment (unknown). 
SOL HM Constituents: U02 U 

BOL Enrichment %: Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 66.483 Nominal bumup set equal to bounding bumup. 
Boundlng:1 I 66.483 Bounding bumuptaken from SFD and converted to MWd using BOl=41.552kg 

Checks 
EstImated Bumupl 

Bumul> Multiplier Given Bumup E.timated EOl HMlGlven EOl HM 
Nominal: 0.05 I 1.001 

Boundlng:1 0.05 , 
Reactor shutdown, core removal. storage, shiPPing or other date conflnnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vaJues (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fueland Template lJlformalion Estimated 

Fuel Nam<>: SHIPPINGPORT (MET MOUNTS) , Fuel decay start date:
 1964 Canister usage: 
SNF 10 Ii: 1087 Estimates as of:
 2030 HIC 

Fuel Unlls & Oeser: 1 - CANISTER OF SCRAP Template:
 LWBR (Ught Water, Zirc, 60 to 100%, Th and U) 1.00 
Heavy Metal Mass: BOl= ; EOl=_OSkg 'Templote Bumup(MWd):
 10269.14
 
ROD Storage Sit<>: INEEl Template BOl Heavy Metal Mass (MT):
 0.45991251
 

Template Decay Time'
 65 years
 
D. Estimates m x. Xb b Y. Yb Gamma Sources -
 Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Bumup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ae-227 1.1130E-D4 2.522 2.522 O.OOE+OO 2.81E-04 2.81E-04 Avg.MeV
 
Am-241 2.4968E-D4 2.522 2.522 O.OOE+OO 6.30E-D4 6.30E-D4 0.0150 1.025E+11
 
Am-242m 1.2932E-06 2.522 2.522 O.OOE<OO 3.26E-06 3.26E-06 0.0250 2.101E+10
 
Am-243 3.1064E-07 2.522 2.522 O.OOE+OO 7.s4E-07 7.84E-07 0.0375 1.797E+10
 
C-14 9.2091E-05 2.522 2.522 O.OOE+OO 2.32E-D4 2.32E-04 0.0575 1.962E+10
 
CI-36 1.8103E-06 2.522 2.522 O.OOE+OO 4.57E-OG 4.57E-OG 0.0850 1.290E+10
 
Cm-243 1.4753E-07 2.522 2.522 O.OOE+OO 3.72E-07 3.72E-07 0.1250 7.732E+09
 
Cm-244 4.4872E-OG 2.522 2.522 O.OOE+OO 1.13E-05 1.13E-05 0.2250 1.175E+10
 
Co-GO 1.6386E-05 2.522 2.522 O.OOE+OO 4.26E-05 4.26E-05 0.3750 4.545E+09
 
Cs-134 1.OG73E-09 2.522 2.522 O.OOE+OO 2.69E-09 2.69E-09 0.5750 7.057E+10
 
Cs-135 2.3639E-05 2.522 2.522 O.OOE+OO 7.22E-05 7.22E-05 0.8500 1.248E+09
 
Cs-137 7.3372E-01 2.522 2.522 O.OOE+OO l.86E+OO 1.86E+OO 1.2500 3.066E+08
 
Eu-154 7.8657E-D4 2.522 2.522 O.OOE+OO 1.93E-03 1.93E-03 1.7500 1.115E+08
 
Eu-155 9.9716E-06 2.522 2.522 O.OOE+OO 2.52E-05 2.52E-05 2.2500 2.060E+03
 
Fe-55 7.7368E-1O 2.522 2.522 O.OOE+OO 1.95E-09 1.95E-09 2.7500 9.262E+08
 
H-3 3.9497E-04 2.522 2.522 O.OOE+OO 9.96E-D4 9.96E-D4 3.5000 3.211E+00
 
1-129 1.5853E-OG 2.522 2.522 O.OOE+OO 4.00E-06 4.00E-06 5.ססOO 9.838E-01
 
Kr-35 9.0017E-03 2.522 2.522 O.OOE+OO 2.27E-02 2.27E-02 7.ססOO 6.833E-02
 
Np-237 1.2864E-07 2.522 2.522 O.OOE+OO 3.24E-07 3.24E-07 11.ססOO 4.854E-03
 
Pa-231 1.2007E-D4 2.522 2.522 O.OOE+OO 3.03E-04 3.03E-04 
Pb-21 0 2.4014E-oB 2.522 2.522 O.OOE+OO 6.OGE-oB 6.OGE-OS 
Pm-147 9.4691E-oB 2.522 2.522 O.OOE+OO 2.39E-07 2.39E-07 
Pu-233 3.3537E-D4 2.522 2.522 O.OOE+OO 8.46E-04 8.46E-D4 
Pu-239 2.7500E-05 2.522 2.522 O.OOE+OO 6.94E-05 6.94E-05 
Pu-240 1.6155E-05 2.522 2.522 O.OOE+OO 4.07E-05 4.07E-05 
Pu-241 3.4667E-D4 2.522 2.522 O.OOE+OO 8.74E-D4 8.74E-D4 
Pu-242 4.0841E-oB 2.522 2.522 O.OOE+OO 1.03E-07 1.03E-07 
Ra-226 3.7325E-oB 2.522 2.522 O.OOE+OO 9,41E-OS 9,41E-oB 
Ra-228 4.6332E-06 2.522 2.522 O.OOE+OO 1.17E-05 1.17E-05 
RU-1OG 4.4161E-20 2.522 2.522 O.OOE+OO 1.11E-19 1.11E-19 
Se-79 3.5407E-05 2_522 2.522 O.OOE+OO 8:93E-05 8.93E-05 
8n-126 3.9838E-05 2.522 2.522 O.OOE+OO 1.00E-D4 1.00E-D4 
Sr-90 7.3093E-01 2.522 2.522 O.OOE+OO 1.84E+OO 1.84E+OO 
Te-99 3.2525E-D4 2.522 2.522 O.OOE+OO 8.20E-D4 8.20E-D4 
Th-229 1.ooo1E-D4 2.522 2.522 O.OOE+OO 2.52E-D4 2.52E-04 
Th-230 1.3633E-06 2.522 2.522 O.OOE+OO 3.44E-OG 3.44E-OG 
Th-232 -9.0328E-oB 2.522 0.000 5.03E-06 4.80E-OG 5.03E-OG 
T1-2OS 1.0459E-02 2.522 2.522 O.OOE+OO 2.64E-02 2.64E-02 
U-232 2.8328E-02 2.522 2.522 O.OOE+OO 7.15E-02 7.15E-02 Thermal Power 
U-233 -3.3244E-03 2.522 0.000 1.69E-02 8.52E-03 1.69E-02 Nominal Heat Bounding 
U-234 8.1769E-D4 2.522 2.522 O.OOE+OO 2.OGE-03 2.OGE-03 Output Heat Output
 
U-235 5.7813E-oB 2.522 2.522 3.46E-09 1.49E-07 1.49E-07 !Walls) !Wattsi
 
U-236 1.3273E-07 2.522 2.522 O.OOE+OO 3.35E-07 3.35E-07 3.93E-02 3.96E-02
 
U-233 -3.1121E-10 2.522 0.000 2.21E-09 1.43E-09 2.21E-09 Total Total 
V-90 7.3112E-01 2.522 2.522 O.OOE+OO 1.84E+OO l.84E+OO 
Other Radionuelides 2.28E+OO 2.28E+OO 
m. 'remnlate SeIeell<.... Smnmarv.lJtJn!'!l> ~ .lUld ~ 

emplate Selection Summary 
FromSFO Used Basis for Parameter Differences: 

Reactor Moderatcr: UGH'TWATER UGHTWATER This Template was used for the following r&aSOnS: 
Fuel Cladding: ZIRC ZIRC rThis fuel matches on all parameters except enrichment (unknown). 

BOL HM Constituents: Th02-U02 ThandU 
BOl Enrichment C'/o: 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFO Estimated 

Nominal: 2.522 Nominal bumup set equcl to bounding bumup. 
Bounding:1 I 2.522 Bounding bumup ta~en l:om SFD end converted to MWd using 3O'-"O.048kg 

Checks 

Estimated Bumupl
Bumup MultiPlIer Given Bumup ;:stimslBd EOl HMlGlven EOL HM 

Nomlnal:1 2.37 I 1.001 
Bounding:1 2.37 ,

Reactor shutdown.. core removal, storage, shlppmg or other date confirTmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mess to get specific bumup values (MWdlMT). 
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Revision 1 Page D-368 



I
 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
 

Fuel Radionuclide Inventory Worksheet 
1. Fuel aJltl T$IIpIate b1f0J!Jll8t.l0n Estimated 

Fuel Name: SHIPPINGPORT lWBR BlKT I 1FueI decay start date: 1982 Canister usage: 
SNFID#: 374 Estimates as of: 2030 24"x15' 

Fuel Unlls & Oeser: 3 - 443 ROD ARRAY Template: LWBR (Ught Water, Zire. 60 to 100%, Th and U) 3.00 
Heavy Metal Ma.s: BO,"-,3795.70k9 ; EO,"-,3755.20k9 'Templste Bumup(MWd): 10269.14 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.45991251
 

Template Decay Time" 35 years
 

ll. Estimates m x. Xb b Y. Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 9.7360E-05 50,103.239 88,060.238 O.ooE+OO 4.88E+OO 8.57E+OO Avg.MeV 
Am-241 2.4345E-Q4 50,103.239 88,060.238 O.ooE+OO 1.22E-Kl1 2.14E-Kl1 0.0150 7.263E+15 
Am-242m 1.4821E-06 50,103.239 88,060.238 O.ooE+OO 7.43E-Q2 1.31E-01 0.0250 1.496E+15 
Am-243 3.1152E-07 50,103.239 88,060.238 O.ooE+OO 1.56E-02 2.74E-02 0.0375 1.279E+15 
C-14 9.2432E-Q5 50,103.239 88,060.238 O.ooE+OO 4.63E+OO 8.14E+OO 0.0575 1.398E+15 
CI-38 1.8103E-06 50,103.239 88,060.238 O.ooE+OO 9.07E-02 1.59E-Q1 0.0850 8.927E+14 
Cm-243 3.0597E-Q7 50,103.239 88,060.238 O.ooE+OO 1.53E-02 2.69E-02 0.1250 5.593E+14 
Cm-244 1.4149E-Q5 50,103.239 88,060.238 O.ooE+OO 7.09E-Ol 1.25E+OO 0.2250 8.005E+14 
Co-60 8.7389E-04 50,103.239 88,060.238 O.ooE+OO 4.38E-Kll 7.69E-Kll 0.3750 3.214E+14 
Cs-l34 2.5601E-05 50,103.239 88,060.238 O.ooE+OO 1.28E+OO 2.25E+OO 0.5750 4.908E+15 
Cs-135 2.8639E-05 50,103.239 88,060.238 O.ooE+OO 1.43E+OO 2.52E+OO 0.8500 8.nOE+13 
Cs-137 1.4772E+OO 50,103.239 88,060.238 O.ooE+OO 7.40E+04 1.30E-Kl5 1.2500 3.875E+13 
Eu-l54 8.6025E-03 50,103.239 88,060.238 O.ooE+OO 4.31E-Kl2 7.58E-Kl2 1.7500 6.044E+12 
EU-155 6.6062E-04 50,103.239 88,060.238 O.ooE+OO 3.31 E-Kll 5.82E-Kll 2.2500 1.756E+08 
Fe-55 2.3011E-Q6 50,103.239 88,060.238 O.ooE+OO 1.15E-Ol 2.03E-Ol 2.7500 4.317E+13 
H-3 2.1277E-Q3 50,103.239 88,060.238 O.ooE+OO 1.07E-Kl2 1.87E-Kl2 3.5000 1.626E+05 
1-129 1.5853E-06 50,103.239 88,060.238 O.ooE+OO 7.94E-02 1.40E-01 5.0000 5.097E+04 
Kr-85 6.2625E-Q2 50,103.239 88,060.238 O.ooE+OO 3.14E-Kl3 5.51E-Kl3 7.0000 3.727E+03 
Np-237 1.2620E-Q7 50,103.239 88,060.238 O.ooE+OO 6.32E-Q3 1.11E-Q2 11.0000 2.853E+02 
Pa-231 1.2017E-04 50,103.239 88,060238 O.ooE+OO 6.02E+OO 1.06E-Kll 
Pb-21 0 1.4247E-08 50,103.239 88,060.238 O.ooE+OO 7.14E-04 1.25E-03 
Pm-147 2.6224E-Q4 50,103.239 88,060.238 O.ooE+OO 1.31E-Kll 2.31E-Kll 
Pu-238 4.2477E-04 50,103.239 88,060.238 O.ooE+OO 2.13E-Kll 3.74E-Kll 
Pu-239 2.7519E-05 50,103.239 88,060.238 O.ooE+OO 1.38E+OO 2.42E+OO 
PU-240 1.6184E-Q5 50,103.239 88,060.238 O.ooE+OO 8.11E-01 1.43E+OO 
Pu-241 1.4695E-Q3 50,103.239 88,060.238 O.ooE+OO 7.38E-Kll 1.29E-Kl2 
PU-242 4.0831E-08 50,103.239 88,060.238 O.ooE+OO 2.05E-03 3.60E-03 
Ra-226 2.1423E-Q8 50,103.239 88,060.238 O.ooE+OO 1.07E-03 1.89E-03 
Ra-228 4.6238E-Q6 50,103.239 88,060.238 O.ooE+OO 2.32E-01 4.07E-Ql 
RU-l06 4.0208E-ll 50,103.239 88,060.238 O.ooE+OO 2.01E-Q6 3.54E-06 
5e-79 3.5417E-05 50,103.239 88,060.238 O.ooE+OO 1.77E+OO 3.12E+OO 
5n-126 3.9848E-Q5 50,103.239 88,060.238 O.ooE+OO 2.ooE+OO 3.51E+OO 
5,-90 1.4928E+OO 50,103.239 88,060.238 O.ooE+OO 7.48E+04 1.31E+05 
Tc-99 3.2525E-04 50,103.239 88,060.238 O.ooE+OO 1.63E-Kll 2.88E-Kll 
Th-229 6.4582E-Q5 50,103.239 88,060.238 O.ooE+OO 3.24E+OO 5.69E+OO 
Th-230 1.1432E-Q6 50,103.239 88,060.238 O.ooE+OO 5.73E-Q2 1.01E-Ql 
Th-232 -9.0328E-Q8 50,103.239 0.000 4.01E-Ol 3.96E-Ql 4.01E-Ql 
TI-208 1.3964E-Q2 50,103.239 88,060.238 O.ooE+OO 7.ooE-Kl2 1.23E-Kl3 
U-232 3.7822E-Q2 50,103.239 88,060.238 O.ooE+OO 1.90E-Kl3 3.33E-Kl3 Thermal Power 
U-233 -3.3244E-03 50,103.239 0.000 1.35E+03 1.18E+03 1.35E+03 Nominal Heat Bounding 
U-234 8.1769E-04 50,103.239 88,060.238 O.ooE+OO 4.10E-Kll 720E-Kll Output Heat Output 
U-235 5.7813E-Q8 50,103.239 88,060.238 2.76E-Q4 3.17E-Q3 5.37E-Q3 /Watts) /Watts! 
U-238 1.3273E-Q7 50,103.239 88,060.238 O.ooE+OO 6.85E-Q3 1.17E-Q2 1.37E+03 2.39E+03 
U-238 -3.1121E-10 50,103.239 0.000 1.76E-04 1.61E-Q4 1.76E-04 Total Total 
Y-90 1.4928E+OO 50,103.239 88,060.238 O.ooE+OO 7.48E+04 1.31E+05 
Other Radionuclides 8.38E+04 1.47E-Kl5 
Ill. 'l'-""IeSelediOn SunIn1olllY. B .aud~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ZIRC-4 ZIRC This fuel matches on all parameters except enrichment. 
BOl HM Conatltuenls: Th02U02CER Th and U 

SOL Enrichment %: 0.089989331 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 50,103.239 39,413.097 Norrdnal bumup laken dirsct~ from 5FD (converted to MWd). 
Boundlng:1 88.060.238 [ 78,826.195 Bounding bumup laken directly from sFD (converted to MINd). 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

Nominal: 0.59 0.79 I 1.001 
Bounding: 1.04 0.90 ,

Reactor shutdown. core removal, storage, shipping or other date confmmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wol1tsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd"MT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Infonnalioo Estimated
 

Fuel Name: SHIPPINGPORT lWBR BlKT II 1 Fuel decay start date: 1982 Canister usage:
 
SNF ID II: 375 Estimates as of: 2030 24"x15'
 

Fuel Units & Desc" 3· 261 ROD ARRAY Template: LWBR (Ught Water, lire, 60 to 100%, Th and U) 3.00
 
Heavy Me1a1 Mas.: B0l=4373.5Okg ; EOl=4331.70kg 'Templ3le Bumup(MWd): 10269.14
 
ROD Storage SIle: IN EEL Template BOl Heavy Metal Mass (MT): 0.45991251
 

- emplale Deeay Time' 35 years
 
n. Estimates m x" b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radlanuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae-227 9.7360E-OS 64,290.449 110,212.197 O.OOE+OO 6.26E+OO 1.07EtOl Avg. MeV
Am:241--- - '-·--;2;:-.434~~50'E-;-04;:;-----64~,2:=:90:c?-.44';-:'::9'------"'"1Cc10?,:=:21:-02".1·c97--o.00:;:E"+OO~---'1.57Et01 2.68Et01 0.0150 9.090E+15 
Am-242m 1.4821E-Q6 64,290.449 110,212.197 O.OOE+OO 9.53E-02 1.63E_D1 0.0250 1.872E+15 
Am-243 3.11S2E_D7 64,290.449 110,212.197 0.OO:;:E"+OO~__--c2~.~OO~E~-D-,=,=2 -,3:,:.",43"E~--,-,02C--------iIf------::o",.03'C7=5,----__.....c1.:::600==E.:..+1'::'5
 
C-14 9.2432E_DS 64,290.449 110,212.197 O.oOE+OO S.94EtOO 1.02E+Ol 0.0575 1.749E+15
 
CI-36 1.8103E-06 64,290.449 110,212.f97 O.OOE+OO 1.16E·01 2.00E_Dl 0.0850 1.117E+15
 
Cm-243 3.0S97E-07 64,290.449 110,212.197 O.OOE+OO 1.97E_D2 3.37E-02 0.1250 7.000E+14
 
Cm-244 1.4149E-05 64,290.449 110,212.197 __--c=,9.~1,,,,OE~--;0,,"1_-_--:1,,.5;:,6,,E,,+OO-;c-_+_-::0,,,.22:=:50===--0.OO:;:E"+OO~ __",1.-:cOO,,2:;::E.:..+1C75
 
Co-6O 8.7369E-04 64.290.449 110,212.19-7--0-:OOE:-,-+oo.~__----",S~.6::::2~EtO-'-7.:1c-__-:::9~.63~EtO-'-7.:1c-_+_-"0.::-37=50::-....__--,o4::-.0.23."'Ecc+l-'74
 
Cs-134 2.5601E_D5 64,290.449 110,212.197 O.ooE+OO 1.6SE+OO 2.82E+OO 0.5750 6.143E+15
 
Cs-13S 2.8639E_D5 64,290.449 110,212.197 O.OOE+OO l.84E+OO 3.16E+OO 0.8500 1.098E+14
 
Cs-137 1.4772E+OO 64,290.449 110,212"-97 O.ooE+OO 9.S0E+04 1.63E+05 1.2500 4.849E+13
 
Eu-154 8.602SE_D3 64,290.449 110,212.'-97 O.ooE+OO S.53E+02 9.48Et02 1.7500 7.564E+12
 
Eu-1SS 6.6062E-D4 64,290.449 110,212.197 O.ooE+OO 4.2SEt01 7.28Et01 2.2500 2. 198E+08
 
Fe-55 2.3011E-06 64,290.449 110,212.197 O.ooE+OO 1.48E-01 2.54E-01 2.7500 5.404E+13
 
H-3 2.1277E_D3 64,290.449 110,212.197 O.OOE+OO 1.37Et02 2.35Et02 3.5000 2.026E+05
 
1-129 1.S853E-Q6 64,290.449 11 0,212.197 0.ooE='+OO-;;;; -;-1';;.O;;2~E-;-0,,1;-- _ _,;_1."'7"'SE~-D~1,-- n._..,5;';.0000:;;;;:o------__--::6."'3"'54;;:E,,+04:;;;-
Kr-SS 6.262SE_D2 64,290.449 110,212.197 O.OOE+OO 4.03Et03 6.90E+03 7.ססOO 4.647E+03
 
Np-237 1.2620E-07 64,290.449 110,212.197 O.ooE+OO 8.11E_D3 1.39E_D2 11.ססOO 3.560E+02
 
Pa-231 1.2017E-D4 64,290.449 110,212.197 O.ooE+OO 7.73E+OO 1.32Et01
 
Pb-21 0 1.4247E-08 64,290.449 110,212.197 O.OOE+OO 9.16E-D4 I.S7E_D3
 
Pm-147 2.6224E-D4 64,290.449 110,212.197 O.ooE+OO 1.69EtOl 2.89Et01
 
Pu-238 4.2477E-D4 64,290.449 110,212.197 O,ooE+OO 2.73EtOl 4.68EtOl
 
Pu-239 2.7519E-DS 64,290.449 110,212.197 O.ooE+OO 1.77E+OO 3.03E+OO
 
Pu-240 1.6184E_DS 64,290.449 110,212.197 O.ooE+OO 1.04E+OO 1.78E+OO
 
Pu-241 1.4895E_D3 64,290.449 110,212.197 O.ooE+OO 9.45EtOl 1.62Et02
 
Pu-242 4.0831E-D8 64,290.449 110,212.197 O.OOE+OO 2.63E_03 4.S0E_03
 
Ra-226 2.1423E-D8 64,290.449 110,212.197 0.00:;=Ecc+OO~----,oI,o.38~E-D-;c-3----:::2"::.36~E-03~-___l1 
Ra-228 4.6236E-Q6 64,290.449 110.212.197 O.ooE+OO 2.97E_Dl 5.10E_Dl 
Ru-106 4.0208E-ll 64,290.449 110,212.197 O.ooE+OO 2.58E-06 4.43E-oB 
Se-79 3.5417E-DS 64,290.449 110,212.197 O.ooE+OO 2.28E+OO 3.90E+OO 
Sn-126 3.9848E-DS 64,290.449 110,212.197 O.ooE+OO 2.56E+OO 4.39E+OO 
Sr-90 1.4928E+OO 64,290.449 110,212.197 O.ooE+OO 9.60E+04 1.65E+05 
Te-99 32S25E-D4 64.290.449 110,212.197 O.ooE+OO 2.09EtOl 3.58EtOl 
Th-229 6.4582E-OS 64,290.449 110,212.197 O.ooE+OO 4.1SE+OO 7.12E+OO 
Th-230 1.1432E-Q6 64,290.449 110,212.197 O.OOE+OO 7.35E-02 1.26E-Ol 
Th-232 -9.0328E-D8 64,290.449 0.000 4.62E-Ol 4.56E-Ol 4.62E_D1 
Tl-208 1.3964E_D2 64,290.449 110,212.197 O.ooE+OO 8.98Et02 1.54E+03 
U-232 3.7822E_D2 64,290.449 110,212.197 O.ooE+OO 2.43E+03 4.17E+03 Thermal Power 
~U'""-2;;;33~--_---------;;-3";.3c:;2c;44~E-;;-03:o___---__:64~,2::;90;;;:_,.44~9---=;=;0;;:.000~=:- Heat__I"'.;;;S5~Eo-+03-;;;;_-_""1.,~34~E+03~;___--_,;_1.:;;55';;E~tO'_;c;3-_iINominal Bounding
U-234 8.1769E-D4 64,290.449 110,212.197 O.ooE+OO 5.26EtOl 9.01EtOl Output Heat Output 
U-235 S.7813E-D8 64,290.449 110,212.197 3.18E-D4 4.03E_03 6.69E-03 lWatts) lWatts) 
U-236 1.3273E-07 64,290.449 110,212.197 O.ooE+OO 8.S3E_03 1.46E_D2 1.75E+03 2.98E+03 
U-238 -3.1121E-l0 64,290.449 0.000 2.03E-D4 l.83E-D4 2.03E-D4 Total Total 
Y-90 1.4928E+OO 64,290.449 110,212.197 O.ooE+OO 9.60E+04 1.6SE+05 
Other Radionuelldes 1.07E+05 1.84E+05 
In.Temnlate SeIectlon S"-l'V,8_ andCbedIs 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel Claddlng:f-----=Z=I'=R'=G-4=::c...--t----=:..:Z"'IR='C:::-:.::::.:...--1This fual mat",,"s on all pammeters aXceplenrichmenl. 

BO;O~e:'=::f-----'ThO'=0.:.::o=ilO:~=7:::1E::'8R:.......-+----:~'-=hc::te;:c~:::oo=U---/ 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD 1 Estimated 

Nomlnal:1 64,290.4491 40,678.112 Nolrdnal bumup Iokan d'rect~ from SFD (converted 10 MWd). 
Bounding:1 110,212.1971 81.356.224 Bounding bum:JP l,ken directly from SFD (converted to MWd). 

Checks 
Estimated Bumupl 

BumUD MultiPlier Given BumuD EstImated EOl HMlGiven EOl HM
 
Nominal:
 0.66 0.63 I 0.991 

Bounding: 1.13 0.74 , 
Reactor shutdown, core removal. storage, shippmg or other date conflrmmg that Irradiation ceased for fuel. 

~otaJ bumup for all fuel assodated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 

DOElSNF/REP_D78 December 2003 
Revision 1 Page 0-370 
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Fuel Radionuclide Inventory Worksheet 
I. Fuelapd TempIllte .)JIfotlJllltlon ~. Estimated 

Fuel Name: SHIPPINGPORT LWBR BLKT III 1Fuet decay start date: 1982 Canister usage: 
SNFID#: 376 Estimates as of: 2030 24"x15' 

Fuel Units & Doser: 6 - 445 ROD ARRAY Template: LWBR (Light Water, Zire, 60 to 100%, Th and U) 6.00 
Heavy Metal Masa: BOl=8776.5Okg ; EOl=87oo.87kg "Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEL Template BOl Heavy Metal Maa. IMT): 0.45991251 

Template Decay Time· 35 years 
n.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal BOUnding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 9.7360E-05 129,014.550 221,167.800 O.ooE+OO 1.26E+Ol 2.15E+Ol Avg.MeV 
Am-241 2.4345E-04 129,014.550 221,167.800 O.ooE+OO 3.14E+Ol 5.36E+Ol 0.0150 1.824E+16 
Am·242m 1,4821E-06 129,014.550 221,167.800 O.ooE+OO 1.91E-Ol 3.28E-Ol 0.0250 3.757E+15 
Am-243 3.1152E-07 129,014.550 221,167.800 O.OOE+OO 4.02E-02 6.89E-02 0.0375 3.211E+15 
C-14 9.2432E-05 129,014.550 221,167.800 O.OOE+OO 1.19E+Ol 2.04E+Ol 0.0575 3.510E+15 
CI-36 1.8103E-06 129,014.550 221,167.800 O.OOE+OO 2.34E-Ol 4.00E-Ol 0.0850 2.242E+15 
Cm-243 3.OS97E-07 129,014.550 221,167.800 O.ooE+OO 3.95E-02 6.77E-02 0.1250 1.405E+15 
Cm-244 1,4149E-OS 129,014.550 221,167.800 O.OOE+OO 1.83E+OO 3.13E+OO 0.2250 2.011E+15 
Co-6O 8.7369E-Q4 129,014.550 221,167.800 O.ooE+OO 1.13E+02 1.93E+02 0.3750 8.073E+14 
Cs-l34 2.5601E-OS 129,014.550 221.167.800 O.OOE+OO 3.30E+OO 5.66E+OO 0.5750 1.233E+16 
Cs-135 2.8639E-05 129,014.550 221,167.800 O.ooE+OO 3.69E+OO 6.33E+OO 0.8500 2.203E+14 
Cs-137 1,4772E+OO 129,014.550 221.167.800 O.OOE+OO 1.91E+05 3.27E+05 1.2500 9.731E+13 
Eu-l54 8.6025E-03 129,014.550 221,167.800 O.OOE+OO l.l1E+03 1.90E+03 1.7500 1.518E+13 
Eu-155 6.6062E-Q4 129,014.550 221,167.800 O.OOE+OO 8.52E+Ol 1.46E+02 2.2500 4.411E+08 
Fe-55 2.3011E-06 129,014.550 221,167.800 O.OOE+OO 2.97E-Ol 5.09E-Ol 2.7500 1.084E+14 
H-3 2.1277E-Q3 129,014.550 221,167.800 O.OOE+OO 2.75E+02 4.71E+02 3.5000 4.067E+05 
1-129 1.5853E-06 129,014.550 221,167.800 O.OOE+OO 2.OSE-Ol 3.51E-Ol 5.0000 1.275E+05 
Kr-SS 6.2625E-02 129,014.550 221,167.800 O.ooE+OO 8.08E+03 1.39E+04 7.0000 9.326E+03 
Np-237 1.2620E-07 129,014.550 221,167.800 O.OOE+OO 1.63E-02 2.79E-02 11.0000 7.144E+02 
Pa-231 1.2017E-Q4 129,014.550 221,167.800 O.OOE+OO 1.55E+Ol 2.66E+Ol 
Pb-21 0 1,4247E-08 129,014.550 221,167.800 O.OOE+OO 1.84E-03 3.15E-Q3 
Pm-147 2.6224E-Q4 129,014.550 221,167.800 O.OOE+OO 3.38E+Ol 5.80E+Ol 
Pu-238 4.2477E-04 129,014.550 221,167.800 O.OOE+OO 5.48E+Ol 9.39E+Ol 
Pu-239 2.7519E-05 129,014.550 221,167.800 O.OOE+OO 3.55E+OO 6.09E+OO 
Pu-240 1.6184E-05 129,014.550 221,167.800 O.ooE+OO 2.09E+OO 3.58E+OO 
PU-241 1.4895E-03 129,014.550 221,167.800 O.OOE+OO 1.90E+02 3.25E+02 
Pu-242 4.0631E-oB 129,014.550 221,167.800 O.ooE+OO 5.27E-03 9.03E-03 
Ra-226 2.1423E-08 129,014.550 221,167.800 O.OOE+OO 2.76E-03 4.74E-03 
Ra-228 4.6236E-Q6 129,014.550 221,167.800 O.OOE+OO 5.97E-Ol 1.02E+OO 
RU-l06 4.0208E-ll 129,014.550 221,167.800 O.OOE+OO 5.19E-06 8.89E-Q6 
Se-79 3.5417E-Q5 129,014.550 221,167.800 O.ooE+OO 4.57E+OO 7.83E+OO 
Sn-126 3.9848E-oS 129,014.SS0 221,167.800 O.OOE+OO 5.14E+OO 8.81E+OO 
Sr-90 1,4928E+OO 129,014.S5O 221,167.800 O.OOE+OO 1.93E+05 3.30E+OS 
Tc-99 3.2525E-Q4 129,014.550 221,167.800 O.OOE+OO 4.20E+Ol 7.19E+Ol 
Th-229 6,4582E-05 129,014.S5O 221,167.800 O.OOE+OO 8.33E+OO 1.43E+Ol 
Th-230 1.1432E-Q6 129,014.550 221,167.800 O.OOE+OO 1.47E-Ol 2.53E-Ol 
Th-232 -9.0328E-oB 129,014.SS0 0.000 9.27E-ol 9.15E-Ol 927E-ol 
TI-208 1.3964E-02 129,014.550 221,167.800 O.OOE+OO 1.80E+03 3.09E+03 
U-232 3.7822E-02 129,014.550 221,167.800 O.OOE+OO 4.88E+03 8.37E+03 Thermal Power 
U-233 -3.3244E-03 129,014.550 0.000 3.12E+03 2.69E+03 3.12E+03 Nominal Heat Bounding 
U-234 8.1769E-Q4 129,014.550 221,167.800 O.OOE+OO 1.OSE+02 1.81E+02 Output HeatOulput 
U-235 5.7813E-oB 129,014.550 221,167.800 6_38E-Q4 8.10E-03 1.34E-02 1W_1 lWattsi 
U-236 1.3273E-07 129,014.550 221,167.800 O.OOE+OO 1.71E-02 2.94E-02 3.52E+03 5.99E+03 
U-238 -3.1121E-l0 129,014.550 0.000 4.08E-Q4 3.68E-04 4.08E-Q4 Total Total 
Y-90 1,4928E+OO 129,014.550 221,167.800 O.OOE+OO 1.93E+05 3.30E+05 
Other Radionuelides 2.15E+05 3.69E+OS 

'ID. TeIlIDIate~~l'Y,lJ_ apdCheeb 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the following reasons:
 

Fuel Cladding: ZIRC-4 ZIRC This fuel matches on ell panunete.. except enrichment.
 
BOl HM Constituents: Th02U02CER Th and U 

BOL Enrichment %: 0.072666152 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlna.:t ::'129::c-,0",-;:14;:.-:-550=t --;7c:3;-,,600:=.':;3:::10:tNominel bumup taken dired~ 110m SFD (converted to MWd). 
Bounding: 221,167.800 147,200.620 Boonding bumup laken diredJylrom SFD (converted 10 MWd). 

Checks 

estimated BumupJ 
BumuDMulti_ Given BumUD Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.66 0.57 I 0.991 
Bounding: 1.13 0.67 ,

Reactor shutdo\Nll, core removal, storage, shlppmg or other date conflrrmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT). 

DOElSNFIREP-078 December 2003 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Information Estimated
 

Fuel Name' SHIPPINGPORT LWBR REFLCT. IV 1 FueI decay start date: 1982 Canister usage:
 
SNFID#: 371 Estimates as of: 2030 24"x1S'
 

Fuel Units & Oeser, 9 - 261 ROD ARRAY Template: LWBR (Ught Water, Zirc. 60 to 100%. Th and U) 9.00
 
Heavy Metal Ma••: BOl=11491.60k9 ; EOl=11491.50k9 "Template Bumup(MWd): 10269.14
 
ROD Storage Site: INEEL Template BOl Heavy Metal Ma•• (MT), 0.45991251 

Template Decay Time" 35 years 
m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
AC-227 9.7360E-05 25,281.519 51,712.198 O.ooE+OO 2.46E+OO S.03E+OO Avg. MeV 
'-;A":m:;-2::';4c;1---------:2"'.434~:'05E;o_Q4~-----=25?,;::28;c1c-:.5;c1'=9---5:C 1"',7O;c1""2:"". ."'26E-Hl1198 ~~0.OOE;oc+OO~-----;:6'-::.15·E=-+oo~---71 0.0150 4.275E+15 
'-;A:::m:c-2"'4;-:;2;'-'m.e- --,100'.-='48"'2"'1"'E-;-06:o;- -:;:2:,o5"',2"'81;..:.5"'1:-:;9:--__:,05"'1,"'70:12"'.1,,98 O.ooE+OO 3.75E-Q2 7.66E-02 0.0250 8.785E+14
 
Am-243 3.1152E-Q7 25,281.519 51,712.198 O.ooE+OO 7.88E-Q3 1.61E-02
 0.0375 7.510E+14 

0.057=5,.----~8.~20~7=E~+~14.;C,,-1""4;,- ----c9;.:.~243~2~E::;-05~---..;;2~5,s:2"'81'"'.5~1;.;:9c---'E50'1 ,~71:.;2",.1;. ~98 O.ooE+OO 2.34E+OO 4.78E+OO 
CI-36 1.8103E-06 25,281.519 51,712.198--0.ooE+oo 4.58E-02 9.36E-Q2 0.0850 5.243E+14
 
Cm-243 3.0597E-Q7 25,281.519 51,712.198 O.ooE+OO 7.74E-Q3 1.58E-02
 0.1250 3.285E+14 

-;C"'m'-;-2"'44'-'--- --,100'.=.41~4;;;9"'E-;-05::;-----:;:2:o5,"'2:c81;..:.5=:1""9:-- __:o5"'1,"'71o:2"'.1;-:98=-: O.ooE+OO 3.58E-01 7.32E-01 0.2250 4.701E+14 
-;C"'o-6O~~--------'8"'.7"'36~9=E-Q4_=------'=2':'5,';:28""1:.::.5~1~9'------~51~,=71;..:2::..1,-::98 O.OOE+OO 2.21E-Hl1 4.52E-Hl1 0.3750 1.888E+14 
.;C;::S'::-1~34~------~2~.;o:560~1~E::;-05~---..;;2~5,s:28;c1;.::.5~1;.;:9c---'E50'1,~71:.;2",.1;.;98 O.OOE+OO 6.47E-Q1 1.32E+OO 0.5750 2.882E+15 
-;C;-=S--:-1-:::35~--------'2"'.863=:=9;oE-Q-'?:5------'=2?5,';:28:c1;.::.5~1~9'------""5;..:1,=71;..:2~.HI8 O.OOE+OO 7.24E-Q1 l.48E+OO 0.8500 5.150E+13 
Cs-137 1.4772E-HlO 25,281.519 51,712.198 O.OOE+OO 3.73E-H)4 7.64E-H)4 1.2500 2.275E+13
 
EU-154 8.6025E-Q3 25,281.519 51,712.198 O.OOE-HlO 2.17E-Hl2 4.45E-Hl2
 1.7500 3.549E+12
 
Eu-155 6.6062E-04 25,281.519 51,712.198 O.OOE+OO 1.67E-Hl1 3.42E-Hl1
 2.2500 1.032E+08 
.;:F:=e--:5""5"----------'2"'.30~1":'1=E-06-=------'=2':'5,~2·8""1;.::.5~1~9---~51~,=71;..:2;.::.1'-9::8 O.OOE+OO 5.82E-02 U9E-01 2.7500 2.535E+13
 
H-3 2.1277E-Q3 25,281.519 51,712.198 O.OOE+OO 5.38E-Hl1 1.10E-Hl2
 3.5000 1.169E+05
 
1-129,;O--- iC1.";;:585~3:;::E_;-06~---~2~5s:,2"'81'"'.~51;.;9c---'E5.;.:1,"'7:.;12~.198 O.OOE+OO 4.01E-Q2 8.20E-Q2
 5.0000 3.634E+04 
Kr·Ss 6.2625E-Q2 25,281.519 51,712.198 O.OOE-HlO 1.58E-Hl3 3.24E+03 7.0000 2.605E+03 
Np-237 1.2620E-Q7 25,281.519 51,712.198 O.OOE+OO 3.19E-03 6.53E-03 11.0000 1.940E+02 
Pa-231 1.2017E_Q4 25,281.519 51,712.198--0.00E+oo 3.04E+OO 6.21E+OO 
Pb-21 0 1.4247E-oB 25,281.519 51,712.198 O.OOE+OO 3.60E_Q4 7.37E_Q4 
Pm-147 2.6224E_Q4 25,281.519 51,712.198 O.ooE+OO 6.63E+OO 1.36E-Hl1 
PU-238 4.2477E_Q4 25,281.519 51,712.198 O.OOE+OO 1.07E-Hl1 2.20E-Hl1 
Pu-239 2.7519E-05 25,281.519 51,712.198 O.OOE+OO 6.96E-01 1.42E+OO 
PU-240 1.6184E-05 25,281.519 51,712.198 O.OOE-HlO 4.09E-Q1 8.37E-01 
Pu·241 1.4E95E-03 25,281.519 51,712.198 O.ooE-HlO 3.71E-Hl1 7.60E-Hl1 
Pu-242 4.0631E-oB 25,281.519 51,712.198 O.OOE+OO l.03E-03 2.11E-03 
Ra-226 2.1423E-oB 25,281.519 51,712.198 O.OOE+OO 5.42E_Q4 1.11E-Q3 
Ra-228 4.6236E-06 25,281.519 51,712.198 O.OOE+OO 1.17E-Q1 2.39E-Q1 
RU-106 4.0208E-11 25,281.519 51,712.198 O.OOE+OO 1.02E-06 2.~~ 
5e-79 3.5417E-05 25,281.519 51,712.198 O.OOE+OO 8.95E-Q1 1.63E+OO 
5n-126 3.9848E-05 25,281.519 51,712.198 O.OOE+OO 1.01E+OO 2.06E+OO 
5r-90 1.4928E+OO 25,281.519 51,712.198 O.OOE+OO 3.77E-H)4 7.72E-H)4 
Te-99 3.2525E_Q4 25,281.519 51,712.198 O.OOE+OO 8.22E+OO 1.68E-Hl1 
Th-229 6.4582E-05 25,281.519 51,712.198 O.OOE+OO 1.63E+OO 3.34E+OO 
Th-230 1.1432E-06 25,281.519 51,712.198 O.OOE+OO 2.89E-02 5.91E-Q2 
Th-232 -9.0328E-oB 25,281.519 0.000 1.21E+OO 1.21E+OO 1.21E+OO 
11-208 1.3964E-Q2 25,281.519 51,712.198 O.OOE+OO 3.53E-Hl2 7.22E-Hl2 
U-232 3.7822E-Q2 25,281.519 51,712.198 O.OOE+OO 9.56E-Hl2 1.96E+03 Thermal Power 
7U;-,-2;;;33~------__-;::3'::.3"'2"'44;;.E""-03;::::---_ ___.:;:2==5"',2:,o8,;:1.==5-:c19:o-_-""""""-:-O:;.~000"":o;;_---;4"'.08:o_:::;:E'-'+03"""_-_.;;4.,:OO:;E;o-Hl~3'---- 4;..:.:o08;o;E=--Hlc:=:;3'-----lINominalHeat Bounding
U-234 8.1769E_Q4 25,281.519 51,712.198 O.OOE+OO 2.07E-Hl1 4.23E-Hl1 Output Heat Output 
U-235 5.7813E-oB 25,281.519 51,712.198 8.35E-04 2.30E-03 3.82E-03 !Watts) !Wattsi 
U-236 1.3273E-Q7 25,281.519 51,712.198 O.OOE+OO 3.36E-03 6.86E-03 7.90E+02 1.50E+03 
U-238 -3.1121E-10 25,281.519 0.000 5.34E_Q4 526E-04 5.34E_Q4 Total Total 
Y-90 1.4928E+OO 25,281.519 51,712.198 O.ooE+OO 3.77E-H)4 7.72E-H)4 
Other Radionuelides 4.22E-H)4 8.63E-H)4 
W. Template Seledkm· Summano. ~ andCbed<5 
Template selection Summary 

From SFD Used Basis for Parameter Differences:
Reactor Moderatcr: UGHTWATER LIGHT WATER This Template was used lor the following reasons: 

Fuel C1addlng:I---=Z~I""'Re-4=-':=--+----::=CZ"IR=C::C-:'------JTh~ luel mald19s OIl all parameters except enrictlmenl (unknown). 
BOl HM COnstituents: Th02U02CER Th and U

BOl Enrichment o/,,:I----'===='-----+---:60:'::7:to~1'=00::----/ 

Bumup Summary (MWdj Basis for bumup used in estimate: 
From SFD 1 Estimated 

NomInal:1 25,281.5191 97.219 Nominal bumup lakendired~fromSFO (convertod10 MWd}. 
BOUnding't-------:5:-:1C:.7"12=-.""19=8+--1-----1::94""'".""438:::1·80undi09 bum,p laken c1redly from SFO (converted I. MWd). 

Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup Estimated EOL HMiGiven EOL HM 
Nomln31: 0.10 0.00 I 1001

Bounding:1--------:0"'.203--------'0".00:'3 

'Reactor shutdown. core removal, storage, shippmg or other date conflnnlng that IIradiation ceased for fuel. 

~otal bumup for all fuel assodated with this worksheet must be divided by SOL heavy metal mess to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~le hlformatlOll Estimated 

Fuel Name: SHIPPINGPORT LWBR REFLCT. V 1 Fuel decay start date: 1982 Canister usage: 
SNF 10#: 372 Estimates 8S of: 2030 24"x15' 

Fuel Unlta" Det=: 6 - 166 ROO ARRAY Template: LWBR (Ughl Water, Zire, 60 to 100%. Th and U) 6.00 
Heavy Metal Ma.s: BOl.=5847.10kg ; EOl.=5844.70kg 'Template Bumup(MWd): 10269.14 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.45991251 

Template Decay TIme- 35 years 
'II. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup(MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.7360E-{)5 12,863.620 26,311.951 O.ooE+OO 1.25E+OO 2.56E+OO Avg. MeV 
Am-241 2.4345E-04 12,863.620 26,311.951 O.ooE+OO 3.13E+OO 6.41E+OO 0.0150 2.175E+15 
Am-242m 1.4821E-06 12,863.620 26,311.951 O.ooE+OO 1.91E-02 3.90E-{)2 0.0250 4.470E+14 
Am-243 3.1152E-07 12,863.620 26,311.951 O.ooE+OO 4.01E-03 8.20E-03 0.0375 3.821E+14 
C-14 9.2432E-OS 12,863.620 26,311.951 O.ooE+OO 1.19E+OO 2.43E+OO 0.0575 4.176E+14 
CI-36 1.8103E-{)6 12,863.620 26,311.951 O.ooE+OO 2.33E-02 4.76E-{)2 0.0850 2.668E+14 
Cm-243 3.OS97E-07 12,863.620 26,311.951 O.ooE+OO 3.94E-03 8.05E-03 0.1250 1.671E+14 
Cm-244 1.4149E-OS 12,863.620 26,311.951 O.ooE+OO 1.82E-Ol 3.72E-Ol 0.2250 2.392E+14 
Co-50 8.7369E-04 12,863.620 26,311.951 O.ooE+OO 1.12E+Ol 2.3OE+Ol 0.3750 9.605E+13 
Cs-l34 2.5501E-05 12,863.620 26,311.951 O.ooE+OO 3.29E-Ol 6.74E-{)1 0.5750 1.467E+15 
Cs-l35 2.8639E-05 12,863.620 26,311.951 O.ooE+OO 3.68E-Ol 7.54E-Ol 0.8500 2.620E+13 
Cs-137 1.4772E+OO 12,863.620 26,311.951 O.ooE+OO 1.90E+04 3.89E+04 1.2500 1.158E+13 
EU-l54 8.5025E-03 12,863.620 26,311.951 O.ooE+OO 1.11E+02 2.26E+02 1.7500 1.806E+12 
Eu-155 6.6062E-04 12,863.620 26,311.951 O.ooE+OO 8.50E+OO 1.74E+Ol 2.2500 5.250E+07 
Fe-55 2.3011 E-{)6 12,863.620 26,311.951 O.ooE+OO 2.96E-02 6.05E-02 2.7500 1.290E+13 
H-3 2.1277E-03 12,863.620 26,311.951 O.ooE+OO 2.74E+Ol 5.60E+Ol 3.5000 5.949E+04 
1-129 1.5853E-{)6 12,863.620 26,311.951 O.ooE+OO 2.04E-{)2 4.17E-{)2 5.0000 1.849E+04 
Kr-85 62625E-02 12,863.620 26,311.951 O.ooE+OO 8.06E+02 1.65E+03 7.0000 1.325E+03 
Np-237 1.2620E-07 12,863.620 26,311.951 O.ooE+OO 1.62E-03 3.32E-03 11.0000 9.870E+01 
Pa-231 1.2017E-{)4 12,863.620 26,311.951 O.ooE+OO 1.55E+OO 3.16E+OO 
Pb-21 0 1.4247E-08 12,863.620 26,311.951 O.ooE+OO 1.83E-04 3.75E-04 
Pm-147 2.6224E-{)4 12,863.620 26,311.951 O.ooE+OO 3.37E+OO 6.90E+OO 
Pu-238 4.2477E-{)4 12,863.620 26,311.951 O.ooE+OO 5.46E+OO 1.12E+01 
PU-239 2.7519E-OS 12,863.620 26,311.951 O.ooE+OO 3.54E-Ol 7.24E-Ol 
Pu-240 1.6184E-{)5 12,863.620 26,311.951 O.ooE+OO 2.08E-Ol 4.26E-{)1 
Pu-241 1.4695E-03 12,863.620 26,311.951 O.ooE+OO 1.89E+Ol 3.87E+Ol 
Pu-242 4.0831 E-{)8 12,863.620 26,311.951 O.ooE+OO 5.25E-{)4 1.07E-{)3 
Ra-226 2.1423E-08 12,863.620 26,311.951 O.ooE+OO 2.76E-{)4 5.84E-04 
Ra-228 4.6236E-{)6 12,863.620 26,311.951 O.ooE+OO 5.95E-{)2 1.22E-{)1 
RU-l06 4.0208E-ll 12,863.620 26,311.951 O.ooE+OO 5.17E-07 1.06E-{)6 
Se-79 3.5417E-OS 12,863.620 26,311.951 O.ooE+OO 4.56E-{)1 9.32E-Ol 
Sn-126 3.9848E-{)5 12,863.620 26,311.951 O.ooE+OO 5.13E-{)1 1.OSE+OO 
Sr-90 1.4928E+OO 12,863.620 26,311.951 O.ooE+OO 1.92E+04 3.93E+04 
Te-99 3.2525E-04 12,863.620 26,311.951 O.ooE+OO 4.18E+OO 8.56E+OO 
Th-229 6.4582E-{)5 12,863.620 26,311.951 O.ooE+OO 8.31E-{)1 1.70E+OO 
Th-23O 1.1432E-{)6 12,863.620 26,311.951 O.ooE+OO 1.47E-02 3.01E-02 
Th-232 -9.0328E-{)8 12,863.620 0.000 6.17E-Ol 6.16E-{)1 6.17E-{)1 
T1-208 1.3964E-{)2 12,863.620 26,311.951 O.ooE+OO 1.80E+02 3.67E+02 
U-232 3.7822E-02 12,863.620 26,311.951 O.ooE+OO 4.87E+02 9.95E+02 Thermal Power 
U-233 -3.3244E-{)3 12,863.620 0.000 2.08E+03 2.03E+03 2.08E+03 Nominal Heat Bounding 
U-234 8.1769E-{)4 12,863.620 26,311.951 O.ooE+OO 1.OSE+01 2.15E+Ol Output Heat Output 
U-235 5.7813E-{)8 12,863.620 26,311.951 4.25E-{)4 1.17E-{)3 1.95E-{)3 /Wattsl /Wattsl 
U-236 1.3273E-{)7 12,863.620 26,311.951 O.ooE+OO 1.71E-03 3.49E-{)3 4.02E+02 7.62E+02 
U-238 -3.1121E-l0 12,863.620 0.000 2.72E-{)4 2.68E-{)4 2.72E-{)4 Total Total 
Y-90 1.4928E+OO 12,863.620 26,311.951 O.ooE+OO 1.92E+04 3.93E+04 
Other Radionuelides 2.15E+04 4.39E+04 

III. TlIDIDIate~~J.'V,·BuI:n andChe¢kS 
Template Selection Summary 

From SFD U.... Basis for Parameter Differences:
 
Reactor Moderatol': L1GHTWATEA UGHTWATEA This Tel1'qJlate was used for the following reasons:
 

Fuel Cladding: ZIRC-4 ZIRe This luel_ on all par.unel9IS except enricllmenl (unknown). 
BOL HM eonstituenta: Th02U02CER Th andU 

BOL Enrichment %: GO to 100 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
From SFD estimated 

Nomlnal:1 12.863.6201 2,335.591 Nominal bumup taken dilOd~'""" SFO (converted 10 MWd).
BoUndlng:II-----:26:::'::,3-:-11'''.9:.;5~1t---1------':4':.6;:;71"'.:1:8;.;;2 Bounding bumup taken directiy lrom SFO (converted 10 MWd). 

Checks 

Estimated Bumupl 
Bumuo MuitiDUar Given Bumup EstImated EOL HMlGlvan EOL HM 

Nominal: 0.10 0.18 I 1.00\ 
Bounding: 0.20 0.18 ,

Reactor shutdolMl. core removat. storage. shiPping or other date confrnnrng that Irradiation ceased for fuel. 

~olal bumup for atl fuel associated Vv'ith this worksheet must be divided by BOL heavy metat mass to get specific bumup vatues (MWdlMT). 
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Fuel Radionuclide Inventory-Worksheet 
1. Fuel and Template JJlfOltRlal:ioD Estimated 

Fuel NalM: SHIPPINGPORT LWBR SCRAP 'r-uel decay start date: 1982 Canister usage: 
SNFID~; 377 Eotirnates as 01: 2030 HIC 

Fuel Units & Descr: 7 - CANISTER OF SCRAP Template: LWBR (Ught Water. Zirc, 60 to 100~o. Th and U) 7.00
 
Heavy Metal Mas.: BOl.=3143.24kg ; EOl.=3122.39kg 'Templa.. Bumup(MWd): 10269.14
 
ROD Storage Slt<>: INEEL Template BOL Heavy Metal Ma.s (MT): 0.45991251
 

Template Decay Time' 35 years
 
m b Y. Y. Gamma Sources 

Photon Tolal 
CilMWd From Nominal Sounding Fuel Inilial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template FuelSurnup (MWd)' Sumup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
'.A::C-:,:22~7c;-- --,9~'7.7360~;=E-;.-OSc;-- _o;2:;;,0',;;2;:;;85=,.=1.9",1--___,1;-;6;:;7,-,,84,.;-8;C._8;;7~,;2 0.00~E+oo~,____1-,",.97E+OO 1.63E+01 AV9. MeV 
'.A"'m"--2=4""1o__--------2:;:.:.;4=34=::5"Eo--Q4=---~2c:0"',2c:8=5.:.;1_=9,;_1 __---:1;.;6"'7c;.848~c·~8;:;;72--O:OOE+OO 4.94E+OO 4.09E+01 00 ..0150 1.384E+16 
Am-242m 1.4821E-ll6 20.285.191 167,848.872 O.ooE+OO 3.01E-02 2.49E-01 0250 2.851E+15 
';A;cm:_-2o-43=---------=3.'::1~15;;:2;;;Eo--0;:;;7o__---;;2c:0"'.2c:8_=5.'=1_=9,;_1 __---:1;.;6;:;7c;.848~.8:72 O.ooE+OO 6.32E-03 5.23E-Q2 0.0375 2.437E+15 
.:;C:,.-1=4o__-----------'9"'.=243~2;:E__o-Qc:5---~2_=0.';o2"'85"'.:.:19'"'1---1~6"'7c;,848~.:872 O.ooE+OO 1.88E+OO 1.55E+01 0.0575 2.664E+15 
->:C:::I-=-:36~:_------___,1"'.8;;;1o;O"'3;=E-;.-06c.:;-----_o;2:;;,0,';;28;;;5='.;_;19"'1--___,1;-;6;:;7c;.848~.8~72 O.OOE+OO 3.67E-Q2 3.04E-Q1 0.0850 1.702E+15 
Cm-243 3.OS97E-Q7 20.285.191 167,848.872 .:;0.::.00:?OE""+OO=~-___,6"'..:<21=:E=-_;;0':'3--_-;5::'."'14"'E=-_::02=______1If_~0'::.1=25O=- -:-1.~066=:E"-+~15 

-;C::-:m"--;i;2"'44-'--- ,,1':;.4;;;1~49;;;E=-OS~_--__;2"'0c;.2"'8;;05_':;.1c.;9_:_1- __1;-;6",7;';C.84ll,~72 O.OOE+OO 2.87E-01 2.37E+OO 00 .. 22503750 1.526E+15 
-;.C"'o-6O~~--------8='."'736=9"'E"'-Q4~---_=;2c:0"',2c:85='.~19=1:__--;_;16"'7",.848~:.~872 0.oo:o-E+OO~'-----1_;c.77~-;;;E='+O~1---~1.':;4;;:7E=+O~2-+-~=---_::_6.==126:_::_;oE c.+1c=-4 
.,Ci:S'-:-1;;;34;;;-- -;;:2."'560;;;;;1~Ec;-OS~---_;2;;;0';,2:;;85~.~19:<:1c_--~16;:7;:;.848~:.~8~72------O'OOE+OO 5.19E-Q1 4.30E+OO 0.5750 9.355E+15 
Cs-135 2.8639E-OS 20.285.191 167,848.872 O.ooE+OO 5.81E-Q1 4.81E+OO 0.8500 1.672E+14 
-;.C~Sc:-1"'3":_7-------1_;c.~477=2'=E~+OO~---__o2"'0'_;.2'=85='."-19=_1~--:.:16",7",.848~ ..872 O.ooE+OO 3.ooE+04 2.48E+05 1.2500 7.385E+13 
"'EO'U:-,-1;.;54c=-- _;;8:;:.60~25"'E=-Q~3---__;2;;;0C;.2;;;85~.1c;:9_:_1---1;_;6",7:c,848o-;;;;.8;~72 O.ooE+OO 1.75E+02 1.44E+03 1.7500 1.152E+13 
EU-155 6.6062E-04 20.285.191 167.848.872 O.ooE+OO 1.34E+01 1.11E+02 2.2500 3.347E+08 
Fe-55 2.3011E-ll6 20.285.191 167,848.872 O.ooE+OO 4.67E-Q2 3.86E-01 2.7500 8.229E+13 
H-3 2.1277E-03 20.285.191 167.848.872 O.ooE+OO 4.32E+01 3.57E+02 3.5000 3.005E+05 
71-O,-1=:29~---------~1.'=585~3"::E~-ll6~---__o2"'0'_;,2'=85='.719=_1~--:.:16",7",.848", .872 O.ooE+OO 3.22E-02 2.86E-Q1 5.0000 9.433E+04 
Kr-85 6.2625E-02 20,285.191 167.848.872 O.ooE+OO 1.27E+03 1.OSE+04 7.0000 6.920E+03 
Np-237 1.2620E-Q7 20,285.191 167,848.872 O.ooE+OO 2.56E-Q3 2.12E-02 11.0000 5.321E+02 
-;;p~a--;:2:;;31:o__--------~1,o.2c:07.17;;E='-Q4=---__:2O~.2;;;85~.1_;;9:_1--~1~67::.848~.872 O.OOE+OO 2.44E+OO 2.02E+01 
-;;P;=-b--=2:,:1o=0;- 1~.-::-42~4~7'=E__o-oB?:-----.:;2c:0"',2'=85?_;:19=_1'-- __=:16"'7~.848~..,,872 O.ooE+OO 2.89E-04 2.39E-03 
-;PC'm';-1"'4"'7 2~."'622~4"'E-;-Q4;7----_;2:;;0';.2"'85~.~19:c;1c_--",16~7;:;.848~.:;;872 O.ooE+OO 5.32E+OO 4.40E+01 
-;;P;=-u__o-2:=38=-------.--4-==.=24-==77=-==E--:-Q4~---_=;2c:0'::,2_=85"'._;:19=_1:__--1=:6",7",,848~.872 O.ooE+OO 8.62E+OO 7. 13E+01 
-;P:"U_;-2;';;3;;-9--------2~.~75::';1"'9~Ec;-Q"'5'----____;2O~.2"'85~.~19:c;1c_-_"'16~7;';,848~.~872 O.ooE+OO 5.58E-Q1 4.62E+OO 
PU-240 1.6184E-OS 20,285.191 167.848.872 O.ooE+OO 3.28E-01 2.72E+OO 

-;;P;=-U-:-2:-;4=1 17.-::-48"'95~E__o-Q:=3---___';2'=0';o.2'=85?_;:19=_1'----=:16=7~,848~ ..c::8_=72 O.ooE+OO 2.98E+01 2.47E+02 
PU-242 4.0831E-oB 20,285.191 167.848-872---0-.ooE+oo 8.28E-Q4 6.85E-Q3 

-;;R;=a-:-22=6 ----'2'?=14~2::::3;:E__o-oB~---.:;2:=0';o.2='85?_;:19=_1:__--1=:6"'7c;.848~.~872. O.ooE+OO 4.35E-Q4 3.60E-Q3 
-=R"'a-=-22=8 4"'."'62~38~E~-ll6"'-----_=;2:=0';o.2"'85='.~19=_1'----1_"627",.848~.872 O.ooE+OO 9.38E-02 7.76E-Q1 
RU-106 4.0208E-11 20,285.191 167,848.872 O.ooE+OO 8.16E-Q7 6.75E-06 
Se-79 3_5417E-05 20.285.191 167,848.872 O.ooE+OO 7.18E-Q1 5.94E+OO 

-;:S:':'n--==1;::-26;:... --,3"'.~9848=:;::E_;-OS~----;:2:=0';o,2"'85"'.;_;19o_:1'----1o_;6=7~,848~.872 O.OOE+OO 8.08E-Q1 6.69E+OO 
Sr-90 1.4928E+OO 20.285.191 167.848.872 O.ooE+OO 3.03E+04 2_51 E+05 
TC-99 3.2525E-Q4 20,285.191 167.848.872 O.ooE+OO 6.60E+OO 5.46E+01 
Th-229 6.4582E-05 20.285_191 167,848.872 O.ooE+OO 1.31E+OO 1.08E+01 
Th-230 1.1432E-Q6 20,285.191 167.848.872 O.ooE+OO 2.32E-Q2 1.92E-Q1 

"Th2-2;;;32;o--- --=-9-;;.0~32:c:8:;;E~-oB~---__o2::::0"'.2:=8=_5.,o_19=_1:__--=",O?;:.OOO 3.32E-Q1 3.30E-Q1 3.32E-Q1 
TI-208 1.3984E-Q2 20.285.191 167,848.872 O.ooE+OO 2.83E+02 2.34E+03 
-;U;--23;;;;:;2c_--------.:;,3.:;78;;;22:;=;;E='-Q;;;2;------____;2;;;0.:;.2"'85~·i19:<:1c_--'.:16'"7-£,848~ .872 O.OOE+OO 7.67E+02 6.35E+03 Thermal Power 
-cU;-:-2"'332- --;;3';.3"'2;c.44"'E=-Q3-2-----=;2:;;0"'.2"'85~.'i1_=9:_1--____:=0::;';,;OOO:;,"';;= Heat__-;1",.1:;2;;;EO'+03=_--::1"C;;O=5E~+03~;---_-:-1.",1~2E=+03~;----lINominal Bounding
7U;c-2;;;34'='- ~8.-=17"'6:=9;:E-Q4-=-____:2O~.2:=85='.-;:19o_:1'---~1.;:67"'.~848.872 O.OOE+OO 1.66E+01 1_37E+02 OutPut Heal Output
U-235 5.7813E-oB 20,285.191 167.848.872 2.28E-Q4 1.40E-Q3 9.93E-Q3 /Watts) /Watts) 
-;-U.-2;;;36~----------;;1.-';3_::_27;;;3,;E~-Q;;;7;----___;2O~.2::;;85;:-._::_19"'1:_---16"7-;;.848",,,.872 O.ooE+OO 2.69E-Q3 2.23E-Q2 5.71E+02 4,51E+03 
7U;c-2::;36;=- -~3':'.1"'1"'21:,;E=c-"'10;----___';2:;;0,o,2'=85='.:.;_19=_1:-----=",O.C?OOO 1.48E-Q4 l.40E-04 1.46E-Q4 Total Total 
Y-90 1.4928E+OO 20.285.191 167,848.872 O.ooE+OO 3.03E+04 2.51E+05 
Other Radionuclides 3.36E+04 2.60E+05 
m. Template SeJoetlon s...-rv, Duma 
Template Selection SUmmary 

From SFD Used Basis for Parameter Differences: 
Reactor Modera1or: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel Claddlng;I--=z=,"'R"'C4='-'---+---=--'Z='R=C':"-'::':"--LTh':is fuel matches on ell panunete.. exceptenrichmen! (unknown). 

BO;O~=':=~I---,ThO"'0.C;;07=2:=~=E::-R,---+-_--:::=-=~:.:n~:,:00c:'u---\ 

Sumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 I 20,285.191 Nominel bumup celaileled from the heavy metel mass destroyed.
 
Boundlng:1 167.848.8721 40,570.383 Bouncing bumLq) take' diredly from SFD (converted to t.lWd).
 

Checks 
Estimated Bumupl 

Bumuo Multloller Given BumuD Estimated EOL HMiGiven EOL HM
 
Nominal:
 0.29 I 1.001
 

Bounding:
 2.39 0.24 , 
Reac10r shutdown. core removal. storage, shipping or other date confllmlng that Irradiation ceased for fuel. 

'Total bumup for all feat associated With this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fud "nil TeJQ(IIlIte Iaf_tion Estimated 

Fuel Name: SHIPPINGPORT lW6R SCRAP (LINER 15718) 'Fuel decay start date: 1982 Canister usage: 
SNFID#: 379 Estimates as of: 2030 HIG 

Fuel Units &!leser: 1 - CANISTER OF SCRAP Template: lW6R (Ught Waler, Zirc, GO to 100%, Th snd U) 1.00 
_vy Metal Maas: 60i..= ; EOi..=242.9Ol<9 ~emplate Bumup(MWd): 10269.14 
ROD Slonlga SIIe: INEEl Template 60l _vy Metal Mass (MT): 0.45991251 

Template Decay Time' 35 years 

n. EotUuates m x" x, b y" y, Gamma Sources 
Photon Total 

GilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Gi) Inventories(Gi) Inventories(Gi) Group (bounding) 
Ac-227 9.7360E-Q5 13,723.928 13,723.928 O.ooE..oo 1.34E..oo l.34E..oo Avg.MeV 
Am-241 2.4345E-04 13,723.928 13,723.928 O.ooE..oo 3.34E..oo 3.34E..oo 0.0150 1.132E+15 
Am-242m 1.4821E-OO 13,723.928 13,723.928 O.ooE..oo 2.03E-02 2.03E-02 0.0250 2.331E+14 
Am-243 3.1152E-07 13,723.928 13,723.928 O.ooE..oo 4.28E-03 4.28E-Q3 0.0375 1.993E+14 
C-14 9.2432E-OS 13,723.928 13,723.928 O.ooE..oo 127E..oo 1.27E..oo 0.0575 2.178E+14 
CI-36 1.8103E-06 13,723.928 13,723.928 O.ooE..oo 2.48E-02 2.48E-Q2 0.0850 1.391E+14 
Cm-243 3.0597E-07 13,723.928 13,723.928 O.ooE..oo 420E-03 4.20E-03 0.1250 8.717E+13 
Cm-244 1.4149E-Q5 13,723.928 13,723.928 O.ooE..oo 1.94E-Ol 1.94E-Ol 0.2250 1.248E+14 
Co-60 8.7369E-Q4 13,723.928 13,723.928 O.ooE..oo 1.20E+Ol 1.20E+Ol 0.3750 5.009E+13 
Cs-l34 2.5601E-Q5 13,723.928 13,723.928 O.ooE..oo 3.51E-Ol 3.51E-Ol 0.5750 7.649E+14 
Cs-135 2.8639E-Q5 13,723.926 13,723.926 O.ooE..oo 3.93E-Ol 3.93E-Ql 0.8500 1.367E+13 
Cs-137 1.4772E..oo 13,723.928 13,723.928 O.ooE..oo 2.03E+04 2.03E+04 1.2500 6.039E+12 
Eu-154 8.6025E-03 13,723.928 13,723.928 O.ooE..oo 1.16E+02 1.18E+02 1.7500 9.419E+11 
Eu-155 6.6062E-04 13,723.928 13,723.928 O.ooE..oo 9.07E..oo 9.07E..oo 2.2500 2.737E+07 
Fe-55 2.3011E-06 13,723.928 13,723.928 O.ooE..oo 3.16E-02 3.16E-02 2.7500 6.729E+12 
H-3 2.1277E-03 13,723.928 13,723.928 O.ooE..oo 2.92E+Ol 2.92E+Ol 3.5000 2.457E+04 
'-129 1.5853E-06 13,723.928 13,723.928 O.ooE..oo 2.18E-02 2.18E-02 5.0000 7.713E+03 
Kr-SS 6.2625E-Q2 13,723.926 13,723.928 o.oOE..oo 8.59E+02 8.59E+02 7.0000 5.658E+02 
Np-237 12620E-Q7 13,723.928 13,723.928 O.ooE..oo 1.73E-03 1.73E-03 11.0000 4.351E+Ol 
Pa-231 1.2017E-04 13,723.928 13,723.926 o.oOE..oo 1.65E..oo 1.65E..oo 
PI>-21 0 1.4247E-oB 13,723.928 13,723.928 O.ooE..oo l.96E-04 1.96E-04 
Pm-147 2.6224E-04 13,723.928 13,723.928 O.ooE..oo 3.60E..oo 3.60E..oo 
Pu-238 4.2477E-Q4 13,723.928 13,723.928 O.ooE..oo 5.83E..oo 5.83E..oo 
Pu-239 2.7519E-05 13,723.928 13,723.928 O.ooE..oo 3.78E-Ol 3.78E-Ql 
Pu-240 1.6184E-Q5 13,723.928 13,723.928 O.ooE..oo 2.22E-Ql 2.22E-Ol 
Pu-241 1.4895E-Q3 13,723.928 13,723.928 O.ooE..oo 2.02E+Ol 2.02E+Ol 
Pu-242 4.0831E-08 13,723.928 13,723.928 O.ooE..oo 5.60E-Q4 5.60E-04 
Ra-226 2.1423E-oB 13,723.928 13,723.928 O.ooE..oo 2.94E-04 2.94E-Q4 
Ra-228 4.6236E-oo 13,723.928 13,723.928 O.ooE..oo 6.35E-Q2 6.35E-02 
Ru-loo 4.0208E-ll 13,723.928 13,723.928 O.ooE..oo 5.52E-07 5.52E-07 
8e-79 3.5417E-Q5 13,723.928 13,723.928 O.ooE..oo 4.86E-Ql 4.86E-Ql 
8n-126 3.9848E-Q5 13,723.928 13,723.928 O.ooE..oo 5.47E-Ql 5.47E-Ql 
8r-90 1.4928E..oo 13,723.928 13,723.928 O.ooE..oo 2.OSE+04 2.05E+04 
Te-99 3.2525E-Q4 13,723.928 13,723.928 O.OOE..oo 4.48E..oo 4.46E..oo 
Th·229 6.4582E-OS 13,723.928 13,723.928 O.ooE..oo 8.86E-Ol 8.86E-Ql 
Th-230 1.I432E-06 13,723.928 13,723.928 O.ooE..oo 1.57E-Q2 1.57E-02 
Th-232 -9.0328E-oB 13,723.928 0.000 2.71E-Q2 2.59E-02 2.71E-02 
T1-208 1.3964E-02 13,723.928 13,723.928 O.ooE..oo 1.92E+02 1.92E+02 
U-232 3.7822E-Q2 13,723.928 13,723.928 O.ooE..oo 5.19E+02 5.19E+02 Thermal Power 
U-233 -3.3244E-03 13,723.928 0.000 9.13E+Ol 4_57E+Ol 9.13E+Ol Nominal Heat Bounding 
U-234 8.1769E-Q4 13,723.928 13,723.928 O.ooE..oo 1.12E+Ol 1.12E+Ol Output Heat Output 
U-235 5.7813E-oB 13,723_928 13,723.928 1.87E-OS 8.12E-Q4 8.12E-Q4 /Watts) /Watts) 
U-236 1.3273E-Q7 13,723.928 13,723.928 O.ooE..oo 1.82E-Q3 1.82E-Q3 3.67E+02 3.68E+02 
U-238 -3.1121E-l0 13,723.928 0.000 1.19E-OS 7.67E-oo 1.19E-Q5 Total Total 
Y-90 1.4928E..oo 13,723.928 13,723.928 O.ooE..oo 2.OSE+04 2.OSE+04 
Other Radionuelides 2.29E+04 2.29E+04 

m. T$IIOIlltf> ~$umJllarv,81lJQl1 .snlI·~
 
Template selection Summary
 

From SFD
 lJMd Basis for Parameter Differences: 
_-..or: UGHTWATER LIGHT WATER This Template was used lor the following reasons: 

Fual Cladding: ZIRC-4 ZIRC This fuel matches on au parametetS except enrichment. 
BOl HM ConsUluenls: Th02U02CER Th and U 

BOl Enrichment 'Yo: GO 10 100 

Bumup Summary (MWdr Basis for bumup used in estimate: 
From SFD Estimated 

Nomlns.:) I 13,723.928 Nominal bumup set equal to bounding bumup. 
Boundlng:1 13,723.928 Bounding bumup taken from SFD and converted to MWd using BOl.=257.002kg 

Checks 

Estimated Bumupl 
BumUD MulliDIi_ Given BumuD Estimalad EOl HMtGlven EOl HM 

Nominal: 2.39 I 1.001 
Bounding: 2.39 , 

Reactor shutdown, core removal. storage, shipping or other date confinmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated lNith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

DOElSNFIREP-Q78 December 2003 
Revision 1 Page 0-375 



I 
DOElSNF/REP-D78 December 2003 
Revision 1 Page 0-376 

I 

I 
I 

I
I 
I
I
I 

I 
I
I
I
I 
I 
I 
I 

I 

I 

Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template W<>_tion Estimated 

Fuel Name: SHIPPINGPORT lWBR SEED 1Fuel decay start date: 1982 Canister usage: 
SNFID#: 380 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 12 - 619 ROD HEX ARRAY Template: LWBR (Ught Water, Zirc. 60 to 100%, Th and U) 12.00 
Heavy Metal Mas.: BO["'5218.30kg ; EOl=5110.501<g 'Templ3le Bumup(MWd): 10269.14 
ROD Storage SiID: INEEl Template BOl Heavy Metal Mass (MT): 0.45991251 

-emplate Decay Time' 35 years 
ll.&timates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.7360E.Q5 155,505.328 278,657.199 O.OOE+OO 1.51E+Ol 2.71E+Ol Avg.MeV 
Am-241 2.4345E-04 155,505.328 278,657.199 O.ooE+OO 3.79E+Ol 6.78E+Ol 0.0150 2.298E+16
 
Am-242m 1.4821E-06 155,505.328 278,657.199 O.OOE+OO 2.30E-Ol 4.13E-Ol 0.0250 4.734E+15
 
Am-243 3.1152E-D7 155,505.328 278,657.199 O.OOE+OO 4.84E-D2 8.68E-02 0.0375 4.046E+15
 
C-14 9.2432E-D5 155,505.328 278,657.199 O.ooE+OO 1.44E+Ol 2.58E+Ol 0.0575 4.422.E+15 
CI-36 1.8103E-06 155,505.328 278,657.199 O.OOE+OO 2.82E-Dl 5.04E-Ol 0.0850 2.825E+15
 
Cm-243 3.0597E-D7 155,505.328 278,657.199 O.ooE+OO 4.76E-02 8.53E-D2 0.1250 1.770E+15
 
Cm-244 1.4149E.Q5 155,505.328 278,657.199 O.OOE+OO 2.20E+OO 3.94E+OO 0.2250 2.533E+15
 
Co-£O 8.7369E-D4 155,505.328 278,657.199 O.OOE+OO 1.36E+02 2.43E+02 0.3750 1.017E+15
 
Cs-l34 2.5601 E.Q5 155,505.328 278,657.199 O.ooE+OO 3.98E+OO 7.13E+OO 0.5750 1.553E+16 
Cs-l35 2.8639E-05 155,505.328 278,657.199 O.ooE+OO 4.45E+OO 7.98E+OO 0.8500 2.775E+14 
Cs-137 1.4772E+OO 155,505.328 278,657.199 O.ooE+OO 2.30E+05 4.12E+05 1.2500 1.226E+14 
Eu-l54 8.6025E-03 155,505.328 278,657.199 O.ooE+OO 1.34E+03 2.40E+03 1.7500 1.913E+13
 
Eu-155 6.6062E-04 155,505.328 278,657.199 O.ooE+OO 1.03E+02 1.84E+02 2.2500 5.557E+08
 
Fe-55 2.3011E-06 155,505.328 278,657.199 O.ooE+OO 3.58E-Dl 6.41E-Dl 2.7500 1.366E+14 
H-3 2.1277E-D3 155,505.328 278,657.199 O.ooE+OO 3.31E+02 5.93E+02 3.5000 4.989E+05
 
1-129 1.5853E-D6 155,505.328 278,657.199 O.ooE+OO 2.47E-Dl 4.42E-Ol 5.0000 1.566E+05
 
Kr-85 6.2625E-D2 155,505.328 278,657.199 O.ooE+OO 9.74E+03 1.75E+04 7.0000 1.149E+04
 
Np-237 1.2620E-D7 155,505.328 278,657.199 O.ooE+OO 1.98E-D2 3.52E-02 11.0000 8.834E+02
 
Pa-231 1.2017E-04 155,505.328 278,657.199 O.ooE+OO 1_87E+Ol 3.35E+Ol 
Pb-21 0 1.4247E-D8 155,505.328 278,657.199 O.ooE+OO 2.22E-03 3.97E-D3 
Pm-147 2.6224E-D4 155,505.328 278,657.199 O.ooE+OO 4.08E+Ol 7.31E+Ol 
Pu-238 4.2477E-D4 155,505.328 278,657.199 O.ooE+OO 6.61E+Ol 1.18E+02 
Pu-239 2.7519E.Q5 155,505.328 278,657.199 O.ooE+OO 4.28E+OO 7.67E+OO 
Pu-240 1.6184E.Q5 155,505.328 278,657.199 O.ooE+OO 2.52E+OO 4.51E+OO 
Pu-241 1.4695E-D3 155,505.328 278,657.199 O.ooE+OO 2.29E+02 4.09E+02 
Pu-242 4.0831E-D8 155,505.328 278,657.199 O.ooE+OO 6.35E-03 1.14E-D2 
Ra-226 2.1423E-D8 155,505.328 278,657.199 O.ooE+OO 3.33E-D3 5.97E-D3 
Ra-228 4.6236E-D6 155,505.328 278,657.199 O.ooE+OO 7.19E-Ol 1.29E+OO 
Ru-l06 4.0208E-ll 155,505.328 278,657.199 O.ooE+OO 6.25E-D6 1.12E-D5 
Se-79 3.5417E.Q5 155,505.328 278,657.199 O.ooE+OO 5.51E+OO 9.87E+OO 
50-126 3.9848E.Q5 155,505.328 278,657.199 O.ooE+OO 6.20E+OO 1.11E+Ol 
Sr-90 1.4928E+OO 155,505.328 278,657.199 O.ooE+OO 2.32E+05 4.16E+05 
Te-99 3.2525E-D4 155,505.328 278,657.199 O.ooE+OO 5.06E+Ol 9.06E+Ol 
Th-229 6.4582E.Q5 155,505.328 278,657.199 O.ooE+OO l.ooE+Ol 1.80E+Ol 
Th-230 1.1432E-D6 155,505.328 278,657.199 O.ooE+OO 1.78E-Dl 3.19E-Dl 
Th-232 -9.0328E-D8 155,505.328 0.000 5.51E-Dl 5.37E-Dl 5.51E-Dl 
Tl-208 1.3964E-D2 155,505.328 278,657.199 O.ooE+OO 2.17E+03 3.89E+03 
U-232 3.7822E-D2 155,505.328 278,657.199 O.ooE+OO 5.88E+03 1.05E+04 Thermal Power
 
U-233 -3.3244E-D3 155,505.328 0.006 1.85E+03 1.34E+03 l.85E+03
 Nominal Heat Bounding 
U-234 8.1769E-D4 155,505.328 278,657.199 O.ooE+OO 1.27E+02 2.28E+02 Output Heat Output
 
U-235 5.7813E-D8 155,505.328 278,657.199 3.79E-D4 9.37E-D3 1.65E-D2
 /Wattsl /Wattsl
 
U-236 1.3273E-D7 155,505.328 278,657.199 O.ooE+OO 2.06E-D2 3.70E-D2
 4.18E+03 7.48E+03
 
U-238 -3.1121E-l0 155,505.328 0.000 2.42E-D4 1.94E-D4 2.42E-D4
 Total Total 
Y-90 1.4928E+OO 155,505.328 278,657.199 O.ooE+OO 2.32E+05 4.16E+05 
Other Radionuelides 2.59E+05 4.65E+05 
m. TemulateSeledi<mSummarv, ~ , ....·()Iteeb 
Template Selection Summarv 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER LIGHT WATER This Template was used for the foUowing reasons: 

Fuel CladdIng: ZIRC-4 ZIRe This fuel matches on al parameters except enrichment. 
BOL HM Constituents: Th02U02CER ThandU 

BOL Enrichment %: 0.070817874 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 155.505.3281 104.906.571 Nominal bumup taken directly from SFD (converted to MWd).
 
Boundlng:1 278.657.199\ 209.813.143 Bounding bumup taken dired~ from SFD (converted to MY/d).
 

Checks 

Estimated Bumupl 
BumuD MUltiDlier Given Bumup EstImated EOl HMiGiven EOl HM
 

Nominal: 1.33 0.67 I 0.991
 
Boundlng: 2.39 0.75
 ,

Reactor shutdown, COi9 removal, storage, shiPping or other date COnflm'lIng that irradiation ceased for fuel. 

2rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
.1. F1lelnUll TeDl(Jlate lJlfQnllatkm . Estimated 

Fuel Name: SHIPPINGPORT PWR C1 BlKT 1FueI decay start date: 1969 Canister usage: 
SNFID#: 191 Estimates as of: 2030 18"x15' 

Fuel Units & Oeser: 36 - 17 FLAT PLATES Template: PWR (Ught Water, Zirc, 0 to 5%, U) 36.00 
_vy Metal Mas.: BO'-"583.92k9 ; EO'-"569.66k9 'Template Bumup(MWd): 61.92 
ROD Slo,_ Site: INEEl Template BOl _vy Metal Ma•• (MT): 0.00176911
 

Template Decay Time' 50 years
 

n.Estimlltes m x. x. b y. y. Gamma Sources 
Photon Total 

Ci/MWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Templale Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0733E-09 13,560.205 27,120.410 O.ooE+OO 1.46E-05 2.91E-05 A.g. MeV 
Am-241 1.4751E-Ol 13,560.205 27.120.410 O.ooE+OO 2.OOE+03 4.OOE+03 0.0150 1.032E+15 
Am-242m 2.6809E-D4 13,560.205 27.120.410 O.ooE+OO 3.64E+OO 7.27E+OO 0.0250 2.068E+14 
Am-243 6.2484E-04 13,560.205 27.120.410 O.ooE+OO 8.47E+OO 1.69E+Ol 0.0375 1.949E+14 
C-14 4.7820E-05 13,560.205 27.120.410 O.ooE+OO 6.48E-01 1.30E+OO 0.0575 2.438E+14 
CI-36 8.0297E-07 13.560.205 27,120.410 O.ooE+OO 1.09E-02 2.18E-02 0.0850 1.139E+14 
Cm-243 1.7426E-D4 13,560.205 27,120.410 O.ooE+OO 2.36E+OO 4.73E+OO 0.1250 7.580E+13 
Cm-244 2.7616E-02 13.560.205 27,120.410 O.ooE+OO 3.74E+02 7.49E+02 0.2250 9.727E+13 
Co-60 3.5610E-04 13,560205 27.120.410 O.ooE+OO 4.63E+OO 9.66E+OO 0.3750 4.201E+13 
Cs-l34 2.6260E-07 13,560.205 27,120.410 O.ooE+OO 3.56E-03 7.12E-03 0.5750 9.893E+14 
Cs-l35 1.4433E-05 13,560205 27,120.410 O.ooE+OO 1.96E-01 3.91E-01 0.8500 9.660E+12 
Cs-137 9.8870E-01 13.560.205 27,120.410 O.ooE+OO 1.34E+04 2.88E+04 1.2500 6.147E+12 
EU-l54 6.0320E-03 13,560.205 27,120.410 O.ooE+OO 8.18E+01 1.64E+02 1.7500 2.703E+11 
Eu-155 2.1770E-04 13.560.205 27,120.410 O.ooE+OO 2.95E+OO 5.90E+OO 2.2500 4.443E+07 
Fe-55 7.9296E-Q7 13,560.205 27.120.410 O.ooE+OO 1.08E-02 2.15E-02 2.7500 1.565E+08 
H-3 8.9486E-03 13.560.205 27,120.410 O.ooE+OO 1.21E+02 2.43E+02 3.5000 1.117E+07 
1-129 9.8288E-07 13,560.205 27,120.410 O.ooE+OO 1.33E-02 2.67E-02 5.0000 4.n4E+06 
Kr-SS 1.0707E-02 13,560.205 27,120.410 O.ooE+OO 1.45E+02 2.90E+02 7.0000 5.5OOE+05 
Np-237 1.1927E-Q5 13,560.205 27.120.410 O.ooE+OO 1.62E-01 3.23E-01 11.0000 6.315E+04 
Pa-231 1.4703E-Q9 13.560.205 27,120.410 O.ooE+OO 1.99E-Q5 3.99E-05 
PI>-21 0 1.8828E-10 13,560.205 27,120.410 O.ooE+OO 2.28E-06 4.56E-06 
Pm-147 6.9606E-06 13,560.205 27,120.410 O.ooE+OO 9.44E-02 1.89E-Q1 
Pu-238 6.6263E-Q2 13,560.205 27.120.410 O.ooE+OO 8.99E+02 l.80E+03 
Pu-239 1.1618E-02 13,560205 27,120.410 O.ooE+OO 1.58E+02 3.15E+02 
Pu-240 1.5142E-Q2 13,560.205 27.120.410 O.ooE+OO 2.05E+02 4.11E+02 
Pu-241 4.3766E-01 13.560.205 27,120.410 O.ooE+OO 5.93E+03 1.19E+04 
Pu-242 6.4260E-Q5 13,560.205 27.120.410 O.ooE+OO 8.71E-Q1 1.74E+OO 
Ra-226 3.SS01E-10 13.560.205 27,120.410 O.ooE+OO 522E-06 l.04E-Q5 
Ra-228 5.2955E-12 13,560.205 27,120.410 O.ooE+OO 7.18E-oB 1.44E-Q7 
RU-106 2.0413E-14 13.560.205 27,120.410 O.ooE+OO 2.77E-10 5.54E-10 
Se-79 1.2376E-Q5 13,560.205 27,120.410 O.ooE+OO 1.88E-01 3.36E-Q1 
S.-l26 2.5210E-Q5 13,560.205 27,120.410 O.ooE+OO 3.42E-01 6.84E-01 
Sr-90 6.4163E-Q1 13,560.205 27,120.410 O.ooE+OO 8.70E+03 1.74E+04 
Tc-99 3.9357E-04 13.560.205 27,120.410 O.OOE+OO 5.34E+OO 1.07E+Ol 
Th-229 1.5644E-10 13,560.205 27,120.410 O.ooE+OO 2.12E-06 4.24E-06 
Th-230 2.7972E-oB 13.560.205 27,120.410 O.ooE+OO 3.79E-D4 7.59E-04 
Th-232 5.3036E-12 13,560205 27,120.410 O.ooE+OO 7.19E-oB 1.44E-Q7 
T1-208 1.5136E-07 13,560.205 27,120.410 O.ooE+OO 2.05E-Q3 4.10E-Q3 
U-232 4.1005E-Q7 13,560.205 27,120.410 O.ooE+OO 5.56E-03 l.l1E-02 Thermal Power 
U-233 2.5856E-oB 13.560.205 27,120.410 O.ooE+OO 3.51E-D4 7.01 E-D4 Nominal Heal Bounding 
U-234 5.2665E-Q5 13,560.205 27,120.410 O.ooE+OO 7.14E-01 1.43E+OO Ou1pul HeatOu!pUt 
U-235 -1.4487E-06 13,560.205 0.000 1.24E-02 O.OOE+OO 1.24E-Q2 /Watts\ /Walls\ 
U-236 7.5888E-06 13,560.205 27,120.410 O.ooE+OO 1.03E-01 2.06E-Q1 2.45E+02 4.91E+02 
U-238 -2.6129E-Q7 13.560.205 0.000 1.94E-Q1 1.91E-Q1 1.94E-Q1 Total Total 
Y-90 6.4180E-Q1 13,560.205 27,120.410 O.ooE+OO 8.70E+03 1.74E+04 
Other RadlO.uelides 1.29E+04 2.58E+04 
m. TetlIIlIate $eJedjon ~n'.BUl"'" gUll CI:ledG 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRG-2 ZIRC 
BOL HM Constituents: U02 U 

BOL Enrlchmenl %: 0.98643828 Ot05 

Bumup Summary (MWd)
 Basis for bumup used in estimate: 
FromSFD I Estimated
 

Nomlnal:1 6,481.5121 13.560.205 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 27.120.410 Bounding bumup assumed to be twice nominal bumup. 

Checks
 
Estimalad Bumupl
 

Bum.... Multiplier Given Bumup Estimated EOL HMlGlvan EOl HM 
Nomlnal:1 0.66 2.09 I 1.011 

Bounding: 1.33 ,
Reactor shutdown, core removal, storage. shipping or other date conflnnlng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory.Worksheet 
1. Fuel and Template lJlfonuation Estimated
 

Fuel Name: SHIPPINGPORT PWR Cl BLKT (RODS) 1Fuel decay start date: 1959 Canister usage:
 
SNFID#: 189 Estimates as of: 2030 18"x15'
 

Fuel Units & Descr: 2 - ROD Template: PWR (Ught Water. Zirc, 0 to 5%. U) 0.07
 
Heavy Metal Mass: BOl.=16.89k9 ; EOl.=16.11kg 'Templote Bumup(MWd): 61.92 
ROD Storage Slk: INEEL Template BOl Heavy Metal Ma•• (MT): 0.00176911 

Template Decay Time" 65 years 
n. Estimares m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(CI) Inventories(CI) Group (bounding) 
Ac-227 1.2581E-09 744.596 1,489.192 O.OOE..oo 9.37E-07 1.87E-lJ6 Avg. MeV 
Am-241 1.4761E-Ql 744.596 1,489.192 O.OOE+OO 1.10E+02 2.20E+02 0.0150 4.032E+13 
Am-242m 2.5032E-Q4 744.596 1,489.192 O.OOE..oo 1.86E-Ol 3.73E-Ol 0.0250 8.008E+12 
Am-243 6.2387E-Q4 744.596 1,489.192 O.OOE..oo 4.65E-Ol 9.29E-Ql 0.0375 7.486E+12 
C-14 4.7739E-Q5 744.596 1,489.192 O.OOE+OO 3.55E-Q2 7.11E-02 0.0575 1.027E+13 
CI-38 8.0297E-Q7 744.596 1,489.192 O.OOE..oo 5.98E-04 1.20E-Q3 0.0850 4.382E+12 
Cm-243 1.2099E-04 744.596 1,489.192 O.OOE+OO 9.01E-Q2 l.80E-Ql 0.1250 2.858E+12 
Cm-244 1.555OE-Q2 744.596 1,489.192 O.OOE..oo 1.16E+Ol 2.32E+Ol 0.2250 3.727E+12 
CO-50 4.9580E-05 744.596 1,489.192 O.OOE..oo 3.69E-02 7.38E-Q2 0.3750 1.613E+12 
Cs-l34 1.7022E-Q9 744.596 1,489.192 O.oOE+OO 1.27E-06 2.53E-06 0.5750 3.840E+13 
Cs-l35 1.4433E-05 744.596 1,489.192 O.OOE..oo 1.07E-02 2.15E-Q2 0.8500 3.078E+11 
Cs-137 6.9929E-Q1 744.596 1,489.192 O.OOE+OO 5.21E+02 1.04E+03 1.2500 1.439E+11 
Eu-l54 1.8023E-Q3 744.596 1,489.192 O.OOE+OO l.34E..oo 2.68E+OO 1.7500 8.281E+09 
Eu-155 2.6793E-05 744.596 1,489.192 O.OOE+OO 1.99E-02 3.99E-Q2 2.2500 1.458E+06 
Fe-55 1.4580E-Q8 744.596 1,489.192 O.OOE+OO 1.09E-Q5 2.17E-05 2.7500 7.251E+06 
H-3 3.8566E-Q3 744.596 1,489.192 O.OOE+OO 2.87E+OO 5.74E+OO 3.5000 3.600E+05 
1-129 9.8268E-07 744.596 1,489.192 O.OOE+OO 7.32E-Q4 1.46E-Q3 5.0000 1.537E+05 
Kr-85 4.0617E-Q3 744.596 1,489.192 O.OOE+OO 3.02E+OO 6.05E+OO 7.0000 1.769E+04 
Np-237 1.2645E-Q5 744.596 1,489.192 O.OOE+OO 9.42E-Q3 1.88E-Q2 11.0000 2.031E+03 
Pa-231 1.6376E-09 744.596 1,489.192 O.OOE+OO 1.22E-lJ6 2.44E-lJ6 
Pb-21 0 2.8795E-10 744.596 1,489.192 O.OOE+OO 2.14E-07 4.29E-Q7 
Pm-147 1.3264E-Q7 744.596 1,489.192 O.OOE+OO 9.88E-Q5 1.98E-Q4 
Pu-238 5.8882E-Q2 744.596 1,489.192 O.OOE+OO 4.38E+01 8.77E+01 
Pu-239 1.1613E-Q2 744.596 1,489.192 O.OOE+OO 8.65E+OO 1.73E+01 
Pu-240 1.5142E-Q2 744.596 1,489.192 O.OOE+OO 1.13E+01 2.25E+01 
Pu-241 2.1269E-Q1 744.596 1,489.192 O.OOE+OO 1.SSE+02 3.17E+02 
Pu-242 6.425OE-Q5 744.596 1,489.192 O.OOE+OO 4.78E-02 9.57E-Q2 
Ra-226 5.8689E-l0 744.596 1,489.192 O.OOE+OO 4.37E-Q7 8.74E-Q7 
Ra-228 5.3036E-12 744.596 1,489.192 O.OOE+OO 3.95E-Q9 7.90E-Q9 
Ru-l06 6.8136E-19 7:44.596 1,489.192 O.OOE+OO 5.07E-16 1.01E-15 
8e-79 1.2372E-Q5 744.596 1,489.192 O.OOE+OO 9.21E-Q3 1.84E-Q2 
8n-126 2.5194E-Q5 744.596 1,489.192 O.OOE+OO 1.88E-Q2 3.75E-Q2 
8r-90 4.4913E-Q1 744.596 1,489.192 O.OOE+OO 3.34E+02 6.69E+02 
Tc-99 3.9357E-Q4 744.596 1,489.192 O.OOE+OO 2.93E-Q1 5.86E-Ql 
Th-229 1.9331E-10 744.596 1,489.192 O.OOE+OO 1.44E-Q7 2.88E-Q7 
Th-230 3.5223E-Q8 744.596 1,489.192 O.OOE+OO 2.62E-Q5 525E-Q5 
Th-232 5.3085E-12 744.596 1,489.192 O.OOE+OO 3.95E-Q9 7.91E-Q9 
T1-208 1.3102E-07 744.596 1,489.192 O.OOE+OO 9.76E-Q5 1.95E-Q4 
U-232 3.5497E-Q7 744.596 1,489.192 O.OOE+OO 2.64E-Q4 5.29E-Q4 Thennal Power
U-233 2.6647E-Q8 744.596 1,489.192 O.OOE+OO 1.98E-Q5 3.97E-Q5 Nominal Heat Bounding 
U-234 5.5023E-Q5 744.596 1,489.192 O.ooE+OO 4. 1OE-Q2 8.19E-Q2 Output Heat Output 
U-235 -l.4485E-lJ6 744.596 0.000 2.5OE-Q4 O'ooE+OO 2.60E-Q4 /Wattsl /Wattsl 
U-236 7.5969E-lJ6 744.596 1,489.192 O.ooE+OO 5.66E-Q3 1.13E-Q2 1.09E+01 2.19E+01 
U-238 -2.6129E-Q7 744.596 0.000 5.64E-03 5.44E-Q3 5.64E-Q3 Total Total 
Y-90 4.4913E-Ql 744.596 1,489.192 O.OOE+OO 3.34E+02 6.69E+02 
Other Radionuclides 5.04E+02 1.01E+03 
m. Temntate SeIedioD &nuntarv, l\UtJUl IUtdtbedls 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Claddil1g: ZIRe-2 ZIRC 
SOL HM Constituents: U02 U 

SOL Enrichment %: 0.711001091 Ot05 

Burnup SUmmary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 744.596 Nominal bumup c<lculated from tho heavy melal mass destroyed. 
Bounding:1 304.0381 1,489.192 Bounding bumup <ssllmed to b9 twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlier Given BumuD Estimated EOl HMlGiven EOl HM
 

Nomi;1al: 1.26
 I 1.021 
Bounding: 2.52 4.90 ,

Reactor shutdolNll, core removal. storage, shipping or other date confinnlng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
 



Fuel Radionuclide Inventory Worksheet 
I. FueI_T~Illfonnation Estimated 

Fuel Name: SHIPPINGPORT PWR C2 BLKT 'Fuel decay alart date: 1969 Canister usage: 
SNFID.: 193 Estimates as of: 2030 MCO 

Fuel Un!ta & Oeser: 72 - 19 FLAT PLATES Template: PWR (Ught Water, Zirc. 0 to 5%, U) 18.00 
Heavy Metal Mass: BOl.=16236.00k9 ; EOl.=15780.00k9 "Template Bumup(MWd):
 61.92 
ROD Storage SI1e: HANFORD Template BOL Heavy Metal Masa (MT):
 0.00176911 

Template Decay Time·
 50 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

ClIMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-09 433.632.149 867.264.298 O.ooE-+OO 4.65E-04 9.31E-04 AV9. MeV 
Am-241 1.4751E-Ol 433,632.149 867.264.298 O.ooE-+OO 6.40E+04 1.28E+05 0.0150 3.300E+16 
Am-242m 2.6809E-04 433.632.149 867.264.298 O.ooE-+OO 1.16E+02 2.33E+02 0.0250 6.613E+15 
Am-243 6.2484E-04 433.632.149 867.264.298 O.ooE-+OO 2.71E+02 5.42E+02 0.0375 6.232E+15 
C-14 4.7820E-05 433.632.149 867.264.298 O.ooE-+OO 2.07E+Ol 4.15E+Ol 0.0575 7.797E+15 
CI-36 8.0297E-07 433,632.149 867.264.298 O.ooE-+OO 3.48E-Ql 6.96E-Ol 0.0850 3.644E+15 
Cm-243 1.7426E-04 433.632.149 867,264.298 O.ooE-+OO 7.56E+Ol 1.51E+02 0.1250 2.424E+15 
Cm-244 2.7616E-02 433.632.149 867.264.298 O.ooE-+OO 1.20E+04 2.40E+04 0.2250 3.111E+15 
Co~ 3.5610E-Q4 433.632.149 867,264298 O.ooE-+OO 1.54E+02 3.09E+02 0.3750 1.343E+15 
Cs-l34 2.6260E-07 433.632.149 867.264.298 O.ooE-+OO 1.14E·Ol 2.28E-Ol 0.5750 3.164E+16 
Cs-l35 l.4433E-OS 433.632.149 867.264.298 O.ooE-+OO 626E-+OO 125E+Ol 0.8500 3.089E+14 
CS-137 9.8870E-Ql 433,632.149 867.264.298 O.ooE-+OO 4.29E+05 8.57E+05 1.2500 1.966E+14 
EU-l54 6.0320E-03 433.632.149 867.264.298 O.ooE-+OO 2.62E+03 5.23E+03 1.7500 8.644E+12 
EU-155 2.1770E-04 433.632.149 867.264.298 O.ooE-+OO 9.44E+Ol 1.89E+02 2.2500 1.421E+09 
Fe-55 7.9296E-07 433.632.149 867.264.298 O.ooE-+OO 3.44E-Ol 6.88E-Ql 2.7500 5.006E+09 
H-3 8.9486E-03 433.632.149 867.264.298 O.ooE-+OO 3.88E+03 7.76E+03 3.5000 3.573E+08 
1-129 9.8288E-07 433.632.149 867.264.298 O.ooE-+OO 4.26E-Ol 8.52E-Ql 5.0000 1.527E+08 
Kr-85 1.0707E-02 433.632.149 867.264.298 O.ooE-+OO 4.64E+03 9.29E+03 7.0000 1.759E+07 
Np-237 1.1927E-Q5 433.632.149 867.264.298 O.ooE-+OO 5.17E-+OO 1.03E+Ol 11.0000 2.019E+06 
Pa-231 1.4703E-09 433.632.149 867,264298 O.ooE-+OO 6.38E-Q4 1.28E-03 
Pb-21 0 1.6828E-l0 433.632.149 867.264.298 O.ooE-+OO 7.30E-05 1.46E-Q4 
Pm-147 6.9606E-OB 433.632.149 867,264298 O.ooE-+OO 3.02E-+OO 6.04E-+OO 
PU-238 6.6263E-Q2 433.632.149 867.264.298 O.ooE-+OO 2.87E+04 5.75E+04 
Pu-239 1.1618E-Q2 433.632.149 867.264.298 O.ooE-+OO 5.04E+03 1.01E+04 
PU-240 1.5142E-Q2 433.632.149 867.264.298 O.ooE-+OO 6.57E+03 1.31E+04 
Pu-241 4.3768E-Ql 433.632.149 867.264.298 O.ooE-+OO 1.90E+05 3.60E+05 
PU-242 6.4260E-Q5 433.632.149 867.264.298 O.ooE+OO 2.79E+Ol 5.57E+Ol 
Ra-226 3.8501E-l0 433.632.149 867.264.298 O.ooE+OO 1.67E-Q4 3.34E-Q4 
Ra-228 52955E-12 433.632.149 867.264.298 O.ooE+OO 2.30E-Q6 4.59E-OB 
RU-1OB 2.0413E-14 433.632.149 867.264.298 O.ooE+OO 8.85E-09 1.77E-Q8 
5e-79 12376E-OS 433.632.149 867.264.298 O.ooE+OO 5.37E+OO 1.07E+Ol 
5n-126 2.5210E-OS 433.632.149 867.264.298 O.ooE+OO 1.09E+Ol 2.19E+Ol 
5r-90 6.4163E-Ql 433.632.149 867.264.298 O.ooE+OO 2.78E+05 5.56E+05 
Te-99 3.9357E-Q4 433.632.149 867.264.298 O.OOE-+OO 1.71E+02 3.41E+02 
Th-229 l.5644E-lO 433.632.149 867,264298 O.ooE+OO 6.78E-Q5 l.36E-Q4 
Th-230 2.7972E-Q8 433.632.149 867.264.298 O.ooE-+OO 1.21E-02 2.43E-Q2 
Th-232 5.3036E-12 433.632.149 867,264.298 O.ooE+OO 2.30E-Q6 4.60E-OB 
T~208 1.5136E-Q7 433.632.149 867,264.298 O.OOE+OO 6.56E-Q2 1.31E-Ql 
U-232 4.1005E-Q7 433.632.149 867.264.298 O.ooE+OO 1.78E-Ql 3.56E-Ql Thermal Power 
U-233 2.5656E-Q8 433.632.149 867,264.298 O.ooE+OO 1.12E-02 2.24E-Q2 Nominal Heat Bounding 
U-234 5.2665E-05 433.632.149 867.264.298 O.ooE+OO 2.28E+Ol 4.57E+Ol Output HeatOulpui 
U-235 -1.4487E-Q6 433.632.149 0.000 2.49E-Ql O.OOE+OO 2.49E-Ql /Wattsl /Wattsl 
U-236 7.5888E-Q6 433.632.149 867.264.298 O.ooE+OO 3.29E+OO 6.58E+OO 7.84E+03 1.57E+04 
U-238 -2.6129E-Q7 433,632.149 0.000 5.42E+OO 5.30E+OO 5.42E+OO Total Total 
V-90 6.4160E-Ql 433.632.149 867.264.298 O.ooE+OO 2.78E+05 5.57E+05 
Other Radionuelides 4.13E+05 8.26E+05 
m.T~~~n'••_ alldQecks -, 
Template Selection Summary 

FromSFD U.... Basis for Parameter Differences: 
R_Modemo<: LIGHT WATER LIGHT WATER 

Fuel Cladding: ZIRG-4 ZIRC 
BOL 11M Constltuenta: U02 U 

BOL Enrichment Of.: 0.71 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 263,023.200 433.632.149 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 399,405.6001 867.264.298 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl
 

Bumup Multiplier
 Given Bumup EstImated EOl HMlGlven EOl HM 
Nominal: 0.76 1.65 I 1.011 

Bounding: 1.53 2.17 ,
Reactor shutdown. core removal, storage, shiPPing or other date confmnrng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be diVided by BOL heavy metal mass to get specific bumup values (MWti'MT). 
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Fuel Radionuclide Inventory Wor{(sheet 
I. Fuel and Template lnf.-l'IIIatioo Estimated 

Fuel Name: SHIPPINGPORT PWR C2 BLKT 'Fuel decay start date: 1974 Canister usage: 
SNF ID I): 192 Estimates as of: 2030 18"x15' 

Fuel Units & Desc7: 17 - 17 FLAT PLATES Template: PWR (Ught Water, Zire, 0 to 5%, U) 17.00
 
Heavy Metal Maon: BOL=1323.64k9 ; EOl=I039.00k9 'Template Bumup(MWd): 61.92
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

:emplate Decay Time: 50 years 

.:n.=.:~=·==;;;... .....;;m;;... x,..;;.. X::.b___ b y. Yb Gamma Sources 
Photon T.-tal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuellde Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

""A"'C-=-2==27'--c-- --"1."'o7=33~E'"'-Q"'9---_=27=0"',6=7==5.::.468=---54~1 ,:350.936 O.OOE+OO 2.91 E_Q4 5.81 E-04 AV09.0.1Me5O.7-V-------;;;-=o;=-:;::
Am-241 1.4751E-01 270,675.468 541,350~936 0.00.'=E_'_+OO~--~3"'.9~,9~EO'-+047'--_--'-7.::.9~9"=E"-+04~-_u__-==---..:2,,.060::c,,::E+.::l;,,6 

""A:::m.::-'::24""2"m"- -==2".6809:7.07.E""-Q4.;:-;. ---==27=0:;:,=67=5".468~;_-......:54=_:_:;1:,:,35O~".9o;36:;: 0.60E+OO 7.26E+Ol 1.45E+02 0.0250 4. 128E+15 
.;:A~m-;-:2:==43"'--------~6.~2484~:;:Ec.;-Q4~-_-;c27"'0"',6=7;;5:::;.468~_---754;;1c;,3;;:5',,0.936 O.OOE+OO 1.69E+02 3.38E+02 0.0375 3.890E+15 
~C""--=14;,------_---_=4'::.7o:8=20=.E""-=050;_---=27=0:;:,6=7=5".468~;_-......:5:c-4;-;1:,:,35O~~c·936~ ~E:-'+OO~ 1;;=.29E+Ol 2.59E+Ol 00'.08057505 4.867E+15 
~C"=I-"'36;c;;:,-----_---'f8.~02~97s=Ec.;-Q;-:.7---~27"'0"',6=7;;5:::;.468~---54:=_.;;1,,;,3;;:5:;;0:.~936 O.OOE+OO 2.17E_Ql 4.35E_Ql 2.274E+15 
Cm-243 1.7426E_Q4 270,675.468 541,350.938 O.OOE+OO 4.72E+Ol 9.43E+Ol 0.1250 1.513E+15 
~C:::m":-2~44:::-----------'2~.=76='1~6=E""'-Q'72----2:::7"'0"',6=7o:5'_'.468~ ____'5:c-4:-;1.::,3~50.936 O.ooE+OO 7.48E+03 1.50E_+04 0.2250 1.942E+15 
-;:C"'O--;60c:;-;. =3.=56;:;;1,~0"'E-;-Q4~---=27:;;O"'.6"'7"'5.:.;.468~---54~1~,350:936 O.ooE+OO 9.64E+Ol 1.93E+02 0.3750 8.385E+14 
~C?S'-:-1"'34CO_-----_--72:-;.6'72=60;?E""-=07o___-_-=27=0:;:,6=7=5".468~;__......:54=_:_:;1:':,3,,50"'-".9~36 O.ooE+OO 7.11 E-02 1.42E-Ol 0.5750 1.975E+16 
Cs-135 1.4433E_Q5 270,675.468 541 ,350.938 0.00~E='+OO~---;3"'.9~1_'=E-'-+OO""_---e:7,::.8:'::1_'=E,,+OO""_--/l------'0"'.8500-==:.......----'I"'.928=EO'+..::.:.14 

-;:C;::S-:i-l-;:377 =9."'88;;;7~0"'E-;-0;;;1:---_=27:;;O"',6"'7==5.:.;.468~- __54~1:,:,35~0.936 O.ooE+OO 2.68E+05 5.35E+05 1.2500 1.227E+14 
.;E:"u...,:-1-==54=-- '"'6:::.0:==3=20~E=--Q3~---""'2o=7"'O,"'6=75=-=.-7'468""_--""'54:-;-0'1,,,,350=-.936 O.ooE+OO 1.63E+03 3.27E+03 1.7500 5.396E+12 
Eu-155 2.1770E_Q4 270,675.468 541,350.938 O.ooE+OO 5.89E+Ol 1.18E+02 2.2500 8.867E+08 

+F;ce-""5:"5 ---='7."'927.96~E_:-Qo=7---_=27:;;0"'.6=7o:5.:.;.468=---54o_;.:1",,3;;:50,=,.936 O.ooE+OO 2.15E-Ol 4.29E-Ol 2.7500 3.125E+09 
.;-H'i-3~---------8;c.:;;9486~:;:Ec.;-0~3---~27"'0"',6=7;;5:::;.468~---5~4;;1,,;,3;;:50:;;:',936 O.ooE+OO 2.42E+03 4.84E+03 3.5000 2.230E+08 
'i:1-;-'1"'29~--------9o:.c,,82o;:88~E'c-0;;;7o_-_-c2;;:7~0:c,6"'7"'5"c.4;;:68:;;- ___:54~1':::,350.9:l6 O.ooE+OO 2.66E-Ol 5.32E-Ol 5.ססOO 9.528E+07 
7K"_r--"85~:-------- 1"'.0'=70=7:;;E""-Q'=2=__-_-=27=0",6=7~5".468~:.......-----'54~1~,3~50"'--:.,936 O.ooE+OO 2.90E+03 5.60E+03 7.ססOO 1.098E+07 
~N"'p--;2;;;3::;7-------_--;-1=-:;.1~9;;;27"'E""-Q~50;_--_=27=O:;',6=7:;;5"".468;;;;;_---;54~1~,350.938 O.ooE+OO 323E+OO 6.46E+OO 11.ססOO I.260E+06 
~P::,a-_:2,,3=-1 .:.:1.':::47:;;03~E'"'-Q"'9----2"'7"'0"',6=7c.::5'_'.468=----'5:c-4;-;1.::,3;;:5=0",936 O.ooE+OO 3.98E_Q4 7.96E-04 
~P;:.t>-'-'27'1~0~------~1"'.68"'2;?8~E'"'-1"'0:.......----=27=0:",6~7~5"'.468"=--__=54:;:.1",,35O~.936 O.ooE+OO 4.55E_Q5 9.11E_Q5 
.;PO'm":-"'14e:::7 =6.':::9606="'E:.;-Q6;;;-----=27=0:;:,6;;;7;;:5"c.468~--___==_547.1;c,3"5,,,0:.~936 O.ooE+OO 1.88E+OO 3.77E+OO 
~Pc"u-_:2"'38=__-----.--6"'.762;?63~E""'-Q2::o_-_-2:::7"'0"',6=7c.::5:..:.488=----'54o_;.:l.::,35O~ ..,936 O.ooE+OO 1.79E_+04 3.59E_+04 
.;P"'u-;-2;o3=9-------.;1."'1-;-61~8"'E:.;-Q~2;------.....,,27=O:;',6"'7;;5"c.468~- _ ___==_547.1;c,3;;;50:~.936 O.ooE+OO 3.14E+03 6.29E+03 
.;P:=U_:-2;-::40":'--~-----_:_1==.5-=14="2;;:E:.;-Q,,2:.......--.....,,27=0:;:,6"'7~5c...468~--_=547.1;c,35~0..938 O.ooE+OO 4.10E+03 8.20E+03 
~P:=u-:-2'"'4~1-------c;.4."'3=766"':"=E'"'-Q:'::1:.......----=27=0:",6~7~5"'.468"=--__=54::.1:.=:,35",:,,=0.===.936 O.ooE+OO 1.18E+05 2.37E+05 
Pu-242 6.4260E_Q5 270,675.468 541,350.936 O.ooE+OO 1.74E+Ol 3.48E+Ol 
~Ra"'"'-22=6-----_--"'3."'8~50:'::1"=E'"'-1"'0:.......----=27=0:",6:::7"'5"-.468"=--_=540,1:.=:,35=0.938 O.ooE+OO 1.04E-04 2.08E_Q4 
.;Ra~-22~8-----_--=5.==2-;-95;-;5"'E'c-l"'2e__--.....,,27=O:;',6"'7;;5"c.468~--___==_547.1;c,3~;50",~.936 O.ooE+OO 1.43E-Q6 2.87E-Q6
Ru-l08 2.0413E-14 270,675.488 541,350.936 O.ooE+OO 5.53E-Q9 1.11E-Q8 
Se-79 1.2376E_Q5 270,675.468 541,350.936 O.ooE+OO 3.35E+OO 6.70E+OO 
~S"'n'-;;-1c;:2"'6-------"'2.'75':':21="0"'E:.;-Q5"'--'---"'27=0",6;;;7==5c...468=--_=540,1:.=:,3"50",,.938 O.OOE+OO 6.82E+OO 1.38E+Ol 
Sr-90 6.4163E_Ql 270,675.468 541,350.936 O.ooE+OO 1.74E+05 3.47E+05 
..;T~C-;:-gg~-----_--_:;c3.==935~7"'E:.;-Q4;;;-----=27=0"',6"'7;;5":.468~--___==_547.1;c,35~0.936 O.ooE+OO 1.07E+02 2.13E+02 
Th-229 1.5644E-10 270,675.468 541,350.936 O.ooE+OO 4.23E_Q5 8.47E_Q5 
Th-230 2.7972E-Q8 270,675.468 541,350.938 O.ooE+OO 7.57E-Q3 1.51E-02 
..;Th-~2;;;32;:_------__=5.==3038~"'E:-:-l=2;------_=27=0"',6"'7;';5"c.488~--_=54o,l"',35O~.936 O.ooE+OO 1.44E-06 2.87E-Q6
T1-208 1.5136E_Q7 270,675.468 541,350~936 O.ooE+OO 4.10E_Q2 8.19E_Q2 
U-2~3~2-----_--__;4".1~005~E~-Q~7---__:2~7;;;0,o,6~7;;:5."'468~--__:54~1';:,35~0;;:.;;:936~~-:-0;;:.;;:00~~E~+OO.;;.--___c:l;c.l;.;1:;:E:...;-0"'1:-----:2c:.2o;2;E:...;-Q"'1:------j/,==.;.T~he:::=rma;.;;:;;;.I;.,po=-w~e;,;r=~_ 
7U;--=233;o;-----------:2".5856~=E""-Q8~---_;;2=70"',""67=5".488-;;:;;_--54=_:_:;1;c,35O~;,;.936", O.OOE+OO 7.ooE-Q3 1.40E_Q2 Nominal Heat Bounding 
U-234 5.2665E_Q5 270,675.468 541,350.938 O.ooE+OO 1.43E+Ol 2.85E+Ol Output Heat Output 
U-235 -1.4487E-06 270,675.468 0.000 2.03E_Q2 O.ooE+OO 2.03E_Q2 /Wallsl /Wattsl 

,U,,-2;;;38;;;- ';;7.-;5888="'E'"'-Q6;c.;- ;o27=0;-,6;;o7;;5""'.468~-----'-54-1*,3",5"0,,.936 O.ooE+OO 2.05E+OO 4.11 E+OO 4.90E+03 9.79E+03 
U-238 -2.6129E_Q7 270,675.468 0.000 4.42E-Ol 3.71 E_Ql 4.42E_Ql Tela! Total 
Y-90 6.4180E_Ql 270,675.468 541,350.936 O.ooE+OO 1.74E+05 3.47E+05 
Other Radienuclides 2.58E+05 5.16E+05 

Template selection Summarv 
FromSFD Basis for Parameter Differences:

Reactor Moderator:I--_::UG=HT=W.:.:A.:.:Tc::E:.:R_-+_--=Uc::G:.:HTo,W~AT:.:E"R:"""'-1 

BOL .::.=..:.'::I--......:Zt
=;UO"'RO:':,.:----i----'Z=;I:;c""'----t 

BOL Enrichment 0/.: 0.709999887 0 to 5 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD Estimated 

NomI~a1:1 18,892.2471 270,675.468 Nominal bumup calOJlatod from the heavy metal mass destroyed. 
Boundlng:1 I 541,350.936 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EllIImated EOL HM/GI_ EOL HM 
Nominal: 5.84 14.33 I 1.171 

Boundlng:1 11.69 
1Reaetor shutdown. core removal. storage. stUPping or other date confllTmng that irradiation ceased for fuel. 

2Total bumup for all fU31 associated with this wort<sheet must be divided by BOl heavy metal mass to get spectfic bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. FlJd and Temp\ate.lnf~ Eslimated 

Fuel Name: SHIPPINGPORT PWR-Cl-$4 1 Fuel decay start date: 1964 Canister usage: 
SNFID#: 194 Estimates as of: 2030 18"x15' 

Fuel Units & Deocr: 1 - 17 FLAT PLATES Template: Pathfinder (Ught Water, SST. 60 10 100%. U) 1.OD 
Heavy Metal Ma••: BOl=3.02kg ; EOl=2.06kg "Template Sumup(MWd): 6.01 
ROD Slorage SIIe: INEEl Template SOL Heavy Metal Ma•• (MT): 0.00012882 

Template Decay Time" 65 years 
ll.EstiJns-. m x" x. b y" Yb Gamma Sources 

Pholon Total 
CilMWd From Nominal BOunding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.5940E-08 907.995 1,815.991 O.ODE-+OO 4.17E-05 8.34E-OS Avg.MeV 
Am-241 1.1471E-04 907.995 1,815.991 O.ODE-+OO 1.04E-Ol 2.08E-Ol 0.0150 6.628E+13 
Am-242m 7.4210E-09 907.995 1,815.991 O.ODE-+OO 6.74E-06 1.35E-05 0.0250 1.377E+13 
Am-243 9.8236E-l0 907.995 1,815.991 O.ODE-+OO 8.92E-07 1.78E-Q6 0.0375 1.197E+13 
C-14 22928E-04 907.995 1,815.991 O.ODE-+OO 2.08E-01 4.16E-Ol 0.0575 1.284E+13 
CI-36 1.2260E-Q6 907.995 1,815.991 O.ODE-+OO 1.11E-03 2.23E-Q3 0.0850 7.757E+12 
Cm-243 1.2000E-l0 907.995 1,815.991 O.ODE-+OO 1.09E-07 2.18E-07 0.1250 5.029E+12 
Cm-244 7.3577E-l0 907.995 1,815.991 O.ODE-+OO 6.68E-07 1.34E-06 0.2250 6.685E+12 
Co-GO 1.3732E-03 907.995 1,815.991 O.ODE-+OO 1.25E-+OO 2.49E-+OO 0.3750 2.916E+12 
Cs-l34 1.2709E-l0 907.995 1,815.991 O.ODE-+OO 1.15E-07 2.31E-07 0.5750 4.905E+13 
Cs-l35 3.0316E-05 907.995 1,815.991 O.ODE-+OO 2.75E-02 5.51E-02 0.8500 4.764E+11 
Cs-137 7.2579E-ol 907.995 1,815.991 O.ODE-+OO 6.59E+02 1.32E+03 1.2500 3.446E+l1 
Eu-l54 5.9750E-OS 907.995 1,815.991 O.ODE-+OO 5.43E-02 1.09E-ol 1.7500 1.226E+l0 
Eu-155 1.OS77E-05 907.995 1,815.991 O.ODE-+OO 9.60E-03 1.92E-02 2.2500 2.318E+06 
Fe-55 4.1631E-07 907.995 1,815.991 O.ODE-+OO 3.78E-04 7.56E-Q4 2.7500 1.038E+06 
H-3 4.6722E-Q4 907.995 1,815.991 O.ODE-+OO 4.24E-Ol 8.48E-Ol 3.5000 1.048E+02 
1-129 7.3195E-07 907.995 1,815.991 O.ODE-+OO 6.65E-Q4 l.33E-03 5.ססOO 4.326E+Ol 
Kr-SS 5.9418E-03 907.995 1,815.991 O.ODE-+OO 5.40E-+OO 1.08E+Ol 7.ססOO 4.781E+OO 
Np-237 1.1499E-Q6 907.995 1,815.991 O.ODE-+OO 1.04E-03 2.09E-03 11.ססOO 5.368E-01 
Pa-231 7.0899E-08 907.995 1,815.991 O.ODE-+OO 6.44E-OS 129E-04 
Pb-21 0 2.2363E-12 907.995 1,815.991 O.ODE-+OO 2.03E-09 4.06E-09 
Pm-147 4.2296E-07 907.995 1,815.991 O.ODE-+OO 3.84E-Q4 7.68E-Q4 
Pu-238 2.3295E-04 907.995 1,815.991 O.ODE-+OO 2.12E-Ol 423E-Ol 
Pu-239 6.6722E-Q4 907.995 1,815.991 O.ODE-+OO 6.06E-Ol 1.21E-+OO 
Pu-240 8.6556E-OS 907.995 1,815.991 O.ODE-+OO 7.86E-02 1.57E-Ol 
Pu-241 1.6889E-Q4 907.995 1,815.991 O.ODE-+OO 1.53E-Ol 3.07E-ol 
Pu-242 1.9717E-09 907.995 1,815.991 O.ODE-+OO 1.79E-Q6 3.56E-Q6 
Ra-226 4.5740E-12 907.995 1,815.991 O.ODE-+OO 4.15E-09 8.31E-09 
Ra-228 8.3511E-12 907.995 1,815.991 O.ODE-+OO 7.58E-09 1.52E-08 
Ru-l06 2.0516E-19 907.995 1,815.991 O.ODE-+OO 1.86E-16 3.73E-16 
5e-79 1.3220E-OS 907.995 1,815.991 O.ODE-+OO 120E-02 2.40E-02 
5n-126 1.1489E-05 907.995 1,815.991 O.ODE-+OO 1.04E-02 2.09E-02 
5r-90 6.6872E-ol 907.995 1,815.991 O.ODE-+OO 6.07E+02 1.21E+03 
Tc-99 4.6639E-04 907.995 1,815.991 O.ODE+OO 4.23E-ol 8.47E-Ol 
Th-229 2.3727E-ll 907.995 1,815.991 O.ODE-+OO 2.15E-08 4.31E-oB 
Th-230 2.7354E-l0 907.995 1,815.991 O.ODE-+OO 2.48E-07 4.97E-07 
Th-232 8.3594E-12 907.995 1,815.991 O.ODE-+OO 7.59E-09 1.52E-oB 
n-208 1.6228E-oB 907.995 1,815.991 O.ODE-+OO 1.47E-OS 2.95E-05 
U-232 4.3960E-oB 907.995 1,815.991 O.ODE-+OO 3.99E-OS 7.98E-OS Thermal Power 
U-233 3.3344E-09 907.995 1,815.991 O.ODE-+OO 3.03E-Q6 6.06E-06 Nominal Heat Bounding 
U-234 4.0749E-07 907.995 1,815.991 O.ODE-+OO 3.70E-04 7.40E-Q4 Output Heat Output 
U-235 -2.7761 E-Q6 907.995 0.000 6.08E-03 3.56E-03 6.08E-03 /Watts) /Watts) 
U-236 1.6190E-05 907.995 1,815.991 O.ODE-+OO 1.47E-02 2.94E-02 7.39E+OO 1.4SE+Ol 
U-238 -2.8547E-09 907.995 0.000 7.12E-OS 6.86E-OS 7.12E-05 Total Total 
Y-90 6.6889E-ol 907.995 1,815.991 O.ODE-+OO 6.07E+02 121E+03 
Other Radianuelides 8.25E+02 1.SSE+03 
')0. 'fe_IeSeIediOO .Sutmm\.....,~_ .lllJ(;hec:ks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
R_r Moderator: UGHTWATER UGHTWATEA This Template was used for the following reasons: 

Fuel Cladding: ZIRe-2 SST Th~ fuel matches PaIhlInder r•...,Iat. on all but one pa<ameler (dadding, but substituting Slain~ss 

SOL HM Constituents: U-Zr U steel is agood conservative assumption). 
SOL Enrichment %: 92.9998016 60 to 100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
FromSFD EstImated 

Nomlnal:1 I 907.995 Nominal bumup cak:ulatad 'Illm the heavy metal mass desJroyed. 
Bounding: I 1.815.991 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MultiDlier Given Bumup Estimated EOl HMiGlven EOl HM 

Nominal:1 6.44 I 1.01\ 
Bounding: 12.87 , 

Reactor shutdown, core remova, storage, shipping or other date confinnlng thai Irradialton ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must b9 divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worltsheet 
L Fuel and Template Idformation Estimated
 

Fuel Name: SHIPPINGPORT PWR-C2-S1 1t=uel det:ay start date: 1969 Canister usage:
 
SNF ID II: 195 Estimates as of: 2030 18"x15'
 

Fuel Units & Desc:1: 19 - 19 FLAT PLATES Template: Pathfindar (Ught Water. SST, 60 to 100"10, U) 19.00
 
Heavy Metal Mo••: BOl=343.23k9 ; EOL=220.03kg 'TerJ1>lote Bumup(MWd): 6.01
 
ROD Storage Site: INEEl Template BOl lIeavy Metal Mass (MT): 0.00012882
 

Template Decay Time' 50 years
 

n. Estimates m b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae-227 3.4276E-08 116,375.011 232,750.022 O.ooE+OO 3.99E-03 7.98E-03 Avg. MeV 
Am-=241-------u458~E_Q4-;c;----::1-;1'=6,';;3"75"'.'=0~11;---~23;c.2:;',7C;;5:-0".022--0:00:;:E-"+OO""-~--'1:"':.33E+Ol 2.67E+Ol 0.0150 1.214E+16 
Am-242m 7.9468E-09 116,375.011 232,750.022 O.ooE+OO 9.i5E_Q4 1.85E-<l3 0.0250 2.522E+15 
Am-243 9.8386E-l0 116,375.011 232,750.022 0.oo;o~~Ec'+OO~ -il'i.lo:;4~E-c-04~ ~2".2~9",E-:,;04~_jf----:0".0~3~7~5 ~2c:.1;;:8;;:7E~+c:1;;-5 
C-14 2.2978E-04 116,375.011 232,750.022 O.ooE+OO 2.67E+Ol 5.35E+Ol 0.0575 2.352E+15 
CI-36 1.2261E-OS 116,375.011 232,750.022 O.ooE+OO 1.43E-Ol 2.85E-Ol 0.0850 1.421E+15 
Cm-243 1.7271E-l0 116,375.011 232,750.022 O.OOE+OO 2.01E-Q5 4.02E-Q5 0.1250 9.216E+14 
Cm-244 1.3058E-Q9 116,375.011 232,750.022 0.00~E:+oo~ -,-10.:5~2=E-,-04o=-~__=-3.==04~E-"04:=-_jl-------,0,,,.22=5O:c....__-:1",.22~4E=,+-,1,,-5 
Co-6O 9.8636E-Q3 116,375.011 232,750.022 O.OOE+OO 1.15E+03 2.30E+03 0.3750 5.340E+14 
CS-l34 1.9617E-Q8 116,375.011 232,750.022 O.ooE+OO 2.28E-03 4.57E-03 0.5750 8.892E+15 
Cs-l35 3.0316E-Q5 116,375.011 232,750.022 O.OOE+OO 3.53E+OO 7.OSE+OO 0.8500 8.779E+13 
Cs-137 1.0263E+OO 116,375.011 232,750.022 O.ooE+OO 1.19E+05 2.39E+05 1.2500 1.999E+14 
EU-l54 2.0017E_Q4 116,375.011 232,750.022 O.OOE+OO 2.33E+Ol 4.86E+Ol 1.7500 2.261E+12 
Eu-155 8.5957E-Q5 116,375.011 232,750.022 0.OO"'E~+OO'-""---"1"'.OO~E'-'-+O-=-1'----2=-=.OO~E'-'-+O~1-4f---2~.2='5OOo::=..---"OI.'=:I46~E+'-:09'7-
Fe-55 2.2646E-Q5 116,375.011 232,750.022 O.OOE+OO 2.64E+OO 5.27E+OO 2.7500 l.560E+08 
H-3 1.0835E-Q3 116,375.011 232,750.022 O.OOE+OO 1.26E+02 2.52E+02 3.5000 1.361E+04 
1-129 7.3195E-Q7 116,375.011 232,750.022 O.OOE+OO 8.52E-Q2 1.70E-Ql 5.ססOO 5.619E+03 
Kr-85 1.5661 E-Q2 116,375.011 232,750.022 O.OOE+OO 1.82E+03 3.64E+03 7.ססOO 6.207E+02 
Np-237 1.1494E-OS 116,375.011 232,750.022 O.OOE+OO 1.34E-Ql 2.68E-Ql 11.ססOO 6.967E+01 
Pa-231 5.8070E-Q8 116,375.011 232,750.022 0.OO:=-:=E+OO~'------=6.:"76=:E=---=-03=-----O:1.:O;35=:E=--Q2~-+-==---=="-=-'-

Pb-21 0 1.2985E-12 116,375.011 232,750.022 O.OOE+OO 1.51E-Q7 3.02E-Q7 
Pm-147 22196E-Q5 116,375.011 232,750.022 O.OOE+OO 2.58E+OO 5.17E+OO 
PU-238 2.6223E-Q4 116,375.011 232,750.022 O.OOE+OO 3.05E+Ol 6.10E+Ol 
PU-239 6.6739E_Q4 116,375.011 232,750.022 O.OOE+OO 7.77E+Ol 1.55E+02 
PU-240 8.6705E-Q5 116,375.011 232,750.022 O.OOE+OO 1.01E+Ol 2.02E+Ol 
Pu-241 3.4759E_Q4 116,375.011 232,750.022 O.OOE+OO 4.05E+Ol 8.09E+Ol 
PU-242 1.9717E-Q9 116,375.011 232,750.022 O.ooE+OO 2.29E_Q4 4.59E_Q4 
Ra-226 3.0000E-12 116,375.011 232,750.022 O.OOE+OO 3.49E-Q7 6.98E-Q7 
Ra-228 8.3328E-12 116,375.011 232,750.022 O.OOE+OO 9.70E-Q7 1.94E-Q6 
Ru-1OS 6.1464E-15 116,375.011 232,750.022 O.OOE+OO 7.15E-l0 1.43E-Q9 
Se-79 1.3221E-Q5 116,375.011 232,750.022 O_ooE+OO 1.54E+OO 3.08E+OO 
Sn-l26 1.1491E-Q5 116,375.011 232,750.022 O.OOE+OO l.34E+OO 2.67E+OO 
Sr-90 9.5541E-Ol 116,375.011 232,750.022 O.OOE+OO 1.11E+05 2.22E+05 
Te-99 4.6856E_Q4 116,375.011 232,750.022 O.OOE+OO 5.43E+Ol 1.09E+02 
Th-229 1.9085E-ll 116,375.011 232,750.022 O.ooE+OO 2.22E-Q6 4.44E-Q6 
Th-230 2.1913E-l0 116,375.011 232,750.022 O.OOE+OO 2.55E-Q5 5.10E-Q5 
Th-232 8.3478E-12 116,375.011 232,750.022 O.OOE+OO 9.71E-07 1.94E-Q6 
11-208 1.8752E-Q8 116,375.011 232,750.022 O.ooE+OO 2.18E-Q3 4.36E-<l3 
U-232 5.0782E-Q8 116,375.011 232,750.022 O.OOE+OO 5.91E-<l3 1.18E-Q2 Thermal Power 
-;U""-~233~ -;o3."-,2,,,596~E,,"-Q~9:;- o-:ll~6?:,3~7;;5:.:;.0,,,1::1__--;2;;3~2~,7,,5O,,'.~0;;22~_---:O".OO~E",+oo~ ",3'o;;7"9E:=-<l4~ -,7,,,.;;59~E:=_Q4~_-1INomjnalHeat Bounding 
U-234 3.9817E-Q7 116,375.011 232,750.022 O.OOE+OO 4.63E-Q2 9.27E-02 OutPut Heat OutPut 
U-235 -2.7761E-Q6 116,375.011 0.000 6.90E-Ql 3.67E-Ql 6.90E-Ql /Watts) /Wattsi 
U-236 1.6190E-Q5 116,375.011 232,750.022 O.OOE+OO l.88E+OO 3.77E+OO l_36E+03 2.72E+03 
U-238 -2.8547E-Q9 116,375.011 0.000 8.07E-<l3 7.74E-Q3 8.07E-<l3 Total Total 
V-90 9.5557E-Ql 116,375.011 232,750.022 O.ooE+OO 1.11E+05 2.22E+05 
Other Radionuelides 1.42E+05 2.84E+05 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Modemtor: UGHT WATER LIGHT WATER [This Template was usedforthefolklwingraasoos: 
Fuel C1addlng:I----'=:Z=IR~CO:--':2=--+--==SS==T=---'-1·Th~·is luel matches Pathlinder Template on all but one _er (cladding. b<Jt substituting Stainl&ss 

BOl HM Constituents: U02 U St&&l is .!JOOd ",nservativ. assumplion). 
BOl Enrichment %: 93.00008304 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I estimated 

Nomlnal:1 I 116,375.011 Nominal bumup caleu1atad hom tIr& heavy metal mass destroyad. 
Bounding: I 232.750.022 Bounding bu."'Tll4> 8SSL:med to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumuD MultlDlIer Given Bumup Estimated EOL HMlGlven EOl HM 
Nominal:1 7.27 I 1.011 

Bounding: 14.54 ,
Reactor shut<bM1, core removal, storage, shipping or other date conflfTmng that Irradiation ceased for fuel.
 

'Total bumup lor all tueI associated with this wol1<sheet must be divided by BOl heavy metal mass to get spsciIie bumup value. (MWdIMT).
 



Fuel Radionuclide Inventory Worksheet 
.I. Fuel ..... T.......te Infi>mlati,on Estimated 

Fual Nome: SHIPPINGPORT PWR-C2-S2 'Fuel decay start date:
 1974 Canister usage: 
SNFID#: 196 Estimates as of:
 2030 18"x15' 

Fuel Units & Dascr: 20 - 19 FLAT PLATES Template:
 Pathfinder (Ught Water, SST, 60 to 100%, U) 20.00 
_vy MelaJ Mass: 80l=419.35k9 ; EOl=301.59kg 'Tamplale Bumup(MWd):
 6.01 
ROD Storags SIIe: INEEL TamplSIe BOL _vy Metal Mass (MT):
 0.00012882
 

Template Decay Time"
 50 years
 

1I. I!Jstin,ates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.4276E-08 111,247.369 222,494.739 O.ooE+OO 3.81E-03 7.63E·03 Avg. MeV 
Am-241 1.1458E-04 111,247.369 222,494.739 O.ooE+OO 1.27E-+Ol 2.55E-+Ol 0.0150 1.160E+16 
Am-242m 7.9468E-Q9 111,247.369 222,494.739 O.ooE+OO 8.84E-04 1.77E-03 0.0250 2.411E+15 
Am-243 9.8366E-l0 111,247.369 222,494.739 O.ooE+OO 1.09E-04 2.19E-04 0.0375 2.090E+15 
C-14 2.2978E-Q4 111,247.369 222,494.739 O.ooE+OO 2.56E-+Ol 5.11E-+Ol 0.0575 2.248E+15 
CI-36 1.2261E-OO 111,247.369 222,494.739 O.ooE+OO I.36E-Ql 2.73E-Ol 0.0850 1.358E+15 
Cm-243 1.7271E-l0 111,247.369 222,494.739 O.ooE+OO 1.92E-05 3.84E-05 0.1250 8.810E+14 
Cm-244 1.3058E-09 111,247.369 222,494.739 O.ooE+OO 1.45E-04 2.91E-04 0.2250 1.170E+15 
Co-60 9.8636E-Q3 111,247.369 222,494.739 O.ooE+OO 1.10E-+03 2.19E-+03 0.3750 5.105E+14 
Cs-l34 1.9617E-08 111,247.369 222,494.739 O.ooE+OO 2.18E-03 4.36E-03 0.5750 8.500E+15 
Cs·135 3.0316E-Q5 111,247.369 222,494.739 O.ooE+OO 3.37E+OO 6.75E+OO 0.8500 8.382E+13 
Cs-137 1.0263E+OO 111,247.369 222,494.739 O.ooE+OO 1.14E-+05 2.28E-+05 1.2500 1.911E+14 
Eu-l54 2.oo17E-Q4 111,247.369 222,494.739 O.ooE+OO 2.23E-+Ol 4.45E-+Ol 1.7500 2.161E+12 
Eu-155 8.5957E-Q5 111,247.369 222,494.739 O.ooE+OO 9.56E+OO 1.91E-+Ol 2.2500 1.095E+09 
Fe-55 2.2646E-Q5 111,247.369 222,494.739 O.ooE+OO 2.52E+OO 5.04E+OO 2.7500 1.482E+08 
H-3 1.0835E-Q3 111,247.369 222,494.739 O.ooE+OO 1.21E-+02 2.41E-+02 3.5000 1.303E+04 
1-129 7.3195E-07 111,247.369 222,494.739 O.ooE+OO 8.14E·02 1.63E-Ol 5.ססOO 5.379E+03 
Kr-85 1.5661E-Q2 111,247.369 222,494.739 O.ooE+OO 1.74E-+03 3.48E-+03 7.ססOO 5.942E+02 
Np-237 1.1494E-Q6 111,247.369 222,494.739 O.ooE+OO 1.28E-Ql 2.56E-Ql 11.ססOO 6.670E+01 
Pa-231 5.8070E-DB 111,247.369 222,494.739 O.ooE+OO 6.46E-03 1.29E-02 
Pb-210 1.2985E-12 111,247.369 222,494.739 O.ooE+OO 1.44E-Q7 2.89E-Q7 
Pm-147 2.2196E-Q5 111,247.369 222,494.739 O.ooE+OO 2.47E+OO 4.94E+OO 
Pu-238 2.6223E-Q4 111,247.369 222,494.739 O.ooE+OO 2.92E-+Ol 5.83E-+Ol 
Pu-239 6.6739E-Q4 111,247.369 222,494.739 O.ooE+OO 7.42E-+Ol 1.48E-+02 
Pu-240 8.6705E-Q5 111,247.369 222,494.739 O.ooE+OO 9.65E+OO 1.93E-+Ol 
Pu-241 3.4759E-Q4 111 ,247.369 222,494.739 O.ooE+OO 3.87E-+Ol 7.73E-+Ol 
Pu-242 1.9717E-09 111,247.369 222,494.739 O.ooE+OO 2.19E-04 4.39E-Q4 
Ra-226 3.0000E-12 111,247.369 222,494.739 O.ooE+OO 3.34E-Q7 6.67E-07 
Ra-228 8.3328E-12 111,247.369 222,494.739 O.ooE+OO 9.27E-07 l.85E-OO 
Ru-lOO 6.1464E-15 111,247.369 222,494.739 O.ooE+OO 6.84E-l0 1.37E-Q9 
5e-79 1.3221E-Q5 111,247.369 222,494.739 O.ooE+OO 1.47E+OO 2.94E+OO 
5n-126 1.1491E-05 111,247.369 222,494.739 O.ooE+OO 1.28E+OO 2.56E+OO 
5r-90 9.5541E-Ql 111,247.369 222.494.739 O.ooE+OO I.OOE-+05 2.13E-+05 
Tc-99 4.6856E-Q4 111,247.369 222,494.739 O.ooE+OO 5.19E+Ol 1.04E-+02 
Th-229 1.9085E-ll 111,247.369 222,494.739 O.ooE+OO 2.12E-Q6 4.25E-OO 
Th-230 2.1913E-l0 111,247.369 222,494.739 O.ooE+OO 2.44E-05 4.88E-Q5 
Th-232 8.3478E-12 111,247.369 222,494.739 O.ooE+OO 9.29E-07 l.88E-OO 
T1-208 1.8752E-08 111,247.369 222,494.739 O.ooE+OO 2.09E-03 4.17E-Q3 
U-232 5.0782E-DB 111,247.369 222,494.739 O.ooE+OO 5.65E-Q3 1.13E-Q2 Thermal Power 
U-233 3.2596E-Q9 111,247.369 222,494.739 O.ooE+OO 3.63E-04 7.25E-Q4 Nominal Heat Bounding 
U-234 3.9817E-Q7 111,247.369 222,494.739 O.ooE+OO 4.43E-Q2 8.88E-02 Output HeatOulput 
U-235 -2.7761E-Q6 111,247.369 0.000 8.43E-Ql 5.34E-Ol 8.43E-Ol /WaltS) /Watts) 
U-236 1.6190E-D5 111 ,247.369 222,494.739 O.ooE+OO 1.80E+OO 3.60E+OO 1.30E+03 2.6OE+03 
U-238 -2.8547E-Q9 111,247.369 0.000 9.87E-Q3 9.55E-Q3 9.87E-03 Total Total 
Y-90 9.5557E-Ql 111,247.369 222,494.739 O.ooE+OO I.OOE-+05 2.13E-+05 
Other Radionuclides 1.36E-+05 2.71E-+05 
·m.TemDble~.s..om- , ....<;~ 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences:
 
Reactor_
 UGHTWATER
 UGHTWATER This Template was used for the following reasons:
 

Fuel Claddlng:
 ZIRe-2
 SST This toe' matches Palhfinder TempIale on all but one parameter (cladding, but substituting Staln~ss 

BOL HM Constituents:
 002
 U Steel is agood conservative assumption). 
BOL Enrichment %:
 93.o00ooo16 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 111,247.369 ~rrinal bumop calculated from the heavy metal mass destroyed. 
Boundlng:1 I =,494.739 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumuo Mu1tiD11er Given Bumup Estirnatad EOL HMlGlven EOL HM 

Nominal: 5.69 1 1.011 
Bounding: 11.37 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that IRadiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and T"te Wo.rmation Estimated
 

Fuel Nam<>: SINGLE PASS REACTOR FUEL 1FueI decay start date: 1971 Canister usage:
 
SNFID#: 197 Estimates as of: 2030 MCO
 

Fuel Units & Oeser: 139 - TUBE Template: N-Reactor (Graphite. Zirc, 0 to 5~o, U) 0.14
 
Heavy MelaI Mass: BOL.., ; EOL..,407.01kg 'Template Bumup(MWd): 69600 
ROD Storage Silo: HANFORD Template BO~ Heavy Metal Mass (MT): 11.6 

Template Decay Time" 50 years 

n. Eotimates m x. xb b Y. Yb Gamma Sources
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7399E-l0 407.392 1,234.805 O.OOE-tOO 3.56E-07 1.08E-D6 Avg. MeV 
Am-241 9.9095E-D2 407.392 1,234.805---'O.OOE+QO 4.04E+Ql 1.22E+Q2 0.0150 4.236E+13 
Am-242m 5.459BE-DS 407.392 1,234.805 O.OOE-tOO 2.22E-D2 6.74E-D2 0.0250 8.610E+12 
Am-243 4.6221E-DS 407.392 1,234.805 O.OOE-tOO 1.88E-02 5.71E-D2 0.0375 7.931E+12 
C-14 9.1853E-D5 407.392 1,234.805 O.OOE-tOO 3.74E-02 1.13E-Ol 0.0575 9.584E+12 
CI-36 O.OOOOE-tOO 407.392 1,234.805 O.OOE-tOO O.OOE+QO O.OOE-tOO 0.0850 4.759E+12 
Cm-243 O.oooOE-tOO 407.392 1,234.805 O.OOE-tOO O.OOE+OD O.OOE-tOO 0.1250 3.112E+12 
Cm-244 2.5589E-04 407.392 1,234.805 O.OOE+OD 1.04E-Ol 3.16E-Ol 0.2250 4.075E+12 
Co-6O 8.8563E-D6 407.392 1,234.005 O.OOE+OD 3.61E-03 1.09E-D2 0.3750 1.767E+12 
Cs-l34 9.0661E-oB 407.392 1,234.865--~ O.OOE-tOO 3.69E-D5 1.12E-04 0.5750 3.853E+13 
CS-l35 1.0066E-DS 407.392 1,234.005 O.OOE+OD 4. 1OE-03 1.24E-D2 0.8500 3.290E+l1 
CS-137 8.4454E-Ol 407.392 1,234.805 O.OOE+OD 3.44E+Q2 1.04E+Q3 1.2500 1.436E+11 
EU-l54 1.9B42E-D3 407.392 1,234.805 O.OOE-tOO 8.08E-Ol 2.45E+OD 1.7500 8.799E+09 
EU-155 3.5690E-05 407.392 1,234.805 O.OOE+OD 1.45E-02 4.41E-D2 2.2500 8.584E+05 
Fe-55 5.2802E-D8 407.392 1,234.805 O.OOE+OD 2.15E-DS 6.52E-DS 2.7500 2.568E+04 
H-3 9.0776E-D4 407.392 1,234.805 O.OOE-tOO 3.70E-Ol 1.12E+OD 3.5000 2.273E+04 
1-129 8.6006E-D7 407.392 1,234.805 O.OOE+OD 3.50E-D4 1.06E-03 5.0000 9.576E+03 
Kr-85 1.0138E-D2 407.392 1,234.805 O.OOE+OD 4.13E+OD 1.25E+Ql 7.0000 1.083E+03 
Np-237 9.0345E-D6 407.392 1,234.805 O.OOE+OD 3.68E-03 1.12E-02 11.0000 1.232E+02 
Pa-231 1.9210E-09 407.392 1,234.805 O.OOE+OD 7.83E-D7 2.37E-D6 
Pb-21 0 7.5862E-ll 407.392 1,234.805 O.OOE+OD 3.09E-oB 9.37E-oB 
Pm-147 1.1372E-05 407.392 1,234.805 O.OOE+OD 4.63E-03 1.4OE-D2 
Pu-238 1.7802E-02 407.392 1,234.805 O.OOE+OD 7.25E+QO 2.20E+Ql 
PU-239 2.8822E-D2 407.392 1,234.805 O.OOE+OD 1.17E+Ql 3.56E+Ql 
PU-24O 2.2759E-D2 407.392 1,234.805 O.OOE+OD 9.27E+OD 2.81E+Ql 
Pu-241 2.9641E-Dl 407.392 1,234.805 O.OOE+OD 1.21E+Q2 3.66E+Q2 
PU-242 1.4526E-DS 407.392 l,234.aOs O.OOE+OD 5.92E-03 1.79E-D2 
Ra-226 2.3132E-l0 407.392 1,234.805 O.OOE+OD 9.42E-oB 2.86E-D7 
Ra-228 1.9655E-14 407.392 1,234.805 O.OOE+OD 8.01E-12 2.43E-ll 
RU-l06 1.9612E-14 407.392 l,234.aOs O.OOE+OD 7.99E-12 2.42E-ll 
Se-79 1.0897E-DS 407.392 1,234.805 O.OOE+OD 4.44E-03 1.35E-D2 
Sn-126 O.OOOOE+OD 407.392 1,234.805 O.OOE+OD O.OOE+OD O.OOE+OD 
Sr-90 5.9411E-Dl 407.392 1,234.805 O.OOE+OD 2.42E+Q2 7.34E+Q2 
Te-99 3.6494E-D4 407.392 1,234.805 O.OOE+OD 1.49E-Ol 4.51E-Dl 
Th-229 3.1063E-12 407.392 1,234.805 O.OOE-tOO 1.27E-D9 3.64E-D9 
Th-230 2.5187E-oB 407.392 1,234.805 O.OOE+OD 1.03E-DS 3.11E-05 
Th-232 2.5287E-14 407.392 1,234.805 O.OOE+OD 1.03E-ll 3.12E-ll 
T1-208 6.4885E-15 407.392 1,234.805 O.OOE+OD 2.64E-12 8.01E-12 
U-232 O.OOOOE-tOO 407.392 1,234.805 O.OOE+OD O.OOE+OD O.OOE+OD Thermal Power 
U-233 1.5704E-D9 407.392 1,234.805 O.OOE+OO 6.4OE-D7 1.94E-D6 Nominal Heat Bounding 
U-234 6.6293E-DS 407.392 1,234.805 O.OOE+OD 2.70E-D2 8.19E-D2 Output Heal Output 
U-235 -1.2930E-D6 407.392 0.000 8.34E-03 7.81E-03 8.34E-03 /Wattsl /Wattsl 
U-236 1.1961E-DS 407.392 1,234.805 O.oOE+OD 4.87E-03 1.48E-D2 5.54E+OO 1.68E+Ol 
U-238 -3.0619E-07 407.392 0.000 1.36E-Dl 1.35E-Dl 1.36E-Dl Total Total 
Y-90 5.9425E-Ol 407.392 1,234.805 O.OOE+OD 2.42E+Q2 7.34E+Q2 
Otiher Radionuelides 3.31E+Q2 1.00E+03 
m. Tl!JlIIl1ate SeIedKm Summan-.B >UJdCbedls 
Templato Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: GRAPHITE GRAPHITE This Template was used for the following reasons:
 

Fuel Cladding: ALUM (X-8001) ZIRe This fuel matches on ail parameters except dadding and enrichment (unknown)
 
BO~ HM Con_IS: UMETAL U 

BOL Enrichment 0/..: Ot05 

Bumup SUmmary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 407.392 Nominal bumup taken \rom SFD and converted to Wid using BOI.=407.392t<g 
Bounding: 1,234.805 Bounding bumup taken from SFD and converted to MINd using BOl=407.392kg 

Checks 

estimated Bumup/
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nomlnal:1 0.17
 I 1.001
 
Bounding: 0.51
 ,

Reactor shutdo'Nll, cora removal. storage, shipping or other date conflnnlng that Irradiation ceased for fuel, 

2Total bUmup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
•• Fuel llJllJ TeJIlIlIak lntOnnation Estimated 

Fuel Name: SINGLE PASS REACTOR FUEL 1Fuel decay start date: 1971 Canister usage: 
SNFID#: 198 Estimates as of: 2030 MCO 

Fuel Units & Doser: 835 - TUBE Template: N-Reactor (Gmphite, Zirc, 0 to 5%. U) 0.86 
Heavy Metal Maaa: BOl.: ; EOl.:2912.98k9 "Template Bumup(MWd): 69600 
ROD Storage SI1e: HANFORD Template BOL Heavy Metal Mas. (lIT): 11.6 

Template Decay Time' 50 years 
.n.Es1imates m x" Xb b Y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Templata Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7399E-10 8,854.686 17,709.372 O.OOE+OO 7.74E-06 1.55E-Q5 AV9. MeV 
Am-241 9.9095E-Q2 8,854.686 17,709.372 O.OOE+OO 8.77E..o2 1.75E..o3 0.0150 6.075E+14 
Am-242m 5.4598E-Q5 8,854.686 17,709.372 O.OOE+OO 4.83E-01 9.67E-01 0.0250 1.235E+14 
Am-243 4.6221E-05 8,854.686 17,709.372 O.OOE+OO 4.09E-Q1 8.19E-Q1 0.0375 1.137E+14 
C-14 9.1853E-Q5 8,854.686 17,709.372 O.OOE+OO 8.13E-Q1 l.83E+OO 0.0575 1.375E+14 
CI-36 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 0.0850 6.825E+13 
Cm-243 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 0.1250 4.463E+13 
Cm-244 2.5589E-04 8,854.686 17,709.372 O.OOE+OO 2.27E+OO 4.53E+OO 0.2250 5.845E+13 
Co-60 8.8563E-Q6 8,854.686 17,709.372 O.OOE+OO 7.84E-02 1.57E-01 0.3750 2.534E+13 
CS-134 9.0681E-08 8,854.686 17,709.372 O.OOE+OO 8.03E-Q4 1.61E-03 0.5750 5.526E+14 
Cs-135 l.0068E-Q5 8,854.686 17,709.372 O.OOE+OO 8.91E-02 1.78E-01 0.8500 4.719E+12 
Cs-137 8.4454E-Q1 8,854.686 17,709.372 O.OOE+OO 7.48E..o3 1.50E-Hl4 1.2500 2.059E+12 
Eu-154 1.9842E-03 8,854.686 17,709.372 O.OOE+OO 1.76E..o1 3.51E..o1 1.7500 1.262E+l1 
Eu-155 3.5690E-Q5 8,854.686 17,709.372 O.OOE+OO 3.16E-Ol 6.32E-Q1 2.2500 1.230E+07 
Fe-55 52802E-Q8 8,854.686 17,709.372 O.OOE+OO 4.68E-04 9.35E-04 2.7500 3.626E+05 
H-3 9.0776E-04 8,854.686 17,709.372 O.OOE+OO 8.04E+OO 1.61E..o1 3.5000 3.208E+05 
1-129 8.6006E-Q7 8,854.686 17,709.372 O.OOE+OO 7.62E-03 1.52E-Q2 5.0000 1.351E+05 
Kr-85 1.0138E-02 8,854.686 17,709.372 O.OOE+OO 8.98E..o1 1.80E..o2 7.0000 1.527E+04 
Np-237 9.0345E-06 8,854.686 17,709.372 O.OOE+OO 8.00E-Q2 1.60E-Q1 11.0000 1.737E+03 
Pa-231 1.9210E-Q9 8,854.686 17,709.372 O.OOE+OO 1.70E-Q5 3.40E-Q5 
Pb-21 0 7.5862E-11 8,854.686 17,709.372 O.OOE+OO 6.72E-07 1.34E-06 
Pm-147 1.1372E-05 8,854.686 17,709.372 O.OOE+OO 1.01E-01 2.01E-Q1 
Pu-238 1.7802E-Q2 8,854.686 17,709.372 O.OOE+OO 1.58E..o2 3.15E..o2 
Pu-239 2.6822E-Q2 8,854.686 17,709.372 O.OOE+OO 2.55E..o2 5.10E..o2 
Pu-240 2.2759E-02 8,854.686 17,709.372 O.OOE+OO 2.02E..o2 4.03E..o2 
Pu-241 2.9641E-Q1 8,854.686 17,709.372 O.OOE+OO 2.62E..o3 5.25E..o3 
Pu-242 1.4526E-05 8,854.686 17,709.372 O.OOE+OO 1.29E-Q1 2.57E-Q1 
Ra-226 2.3132E-10 8,854.686 17,709.372 O.OOE+OO 2.05E-Q6 4.10E-Q6 
Ra-228 1.9655E-14 8,854.686 17,709.372 O.OOE+OO 1.74E-10 3.48E-10 
Ru-106 1.9612E-14 8,854.686 17,709.372 O.OOE+OO 1.74E-10 3.47E-10 
Se-79 1.0897E-Q5 8,854.686 17,709.372 O.OOE+OO 9.65E-Q2 1.93E-Q1 
Sn-126 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO 
Sr-90 5.9411E-01 8,854.686 17,709.372 O.OOE+OO 5.26E..03 1.05E-Hl4 
Tc·99 3.6494E-Q4 8,854.686 17,709.372 O.OOE+OO 3.23E+OO 6.48E+OO 
Th-229 3.1063E-12 8,854.686 17,709.372 O.OOE+OO 2.75E-Q8 5.50E-Q8 
Th-230 2.5187E-Q8 8,854.686 17,709.372 O.OOE+OO 2.23E-Q4 4.48E-Q4 
Th-232 2.5287E-14 8,854.686 17,709.372 O.OOE+OO 2.24E-10 4.48E-10 
Tl-208 6.4885E-15 8,854.686 17,709.372 O.OOE+OO 5.75E-11 1.15E-10 
U-232 O.OOOOE+OO 8,854.686 17,709.372 O.OOE+OO O.OOE+OO O.OOE+OO Thermal Power 
U-233 1.5704E-Q9 8,854.686 17,709.372 O.OOE+OO 1.39E-05 2.78E-Q5 Nominal Heat Bounding 
U-234 6.6293E-Q5 8,854.686 17,709.372 O.OOE+OO 5.87E-Q1 1.17E+OO Output HeatOulput 
U-235 -1.2930E-06 8,854.686 0.000 5.98E-Q2 4.83E-Q2 5.98E-02 /Wattsl /Wattsl 
U-236 1.1961E-Q5 8,854.686 17,709.372 O.OOE+OO 1.06E-Q1 2.12E-Q1 1.20E+02 2.41E+02 
U-238 -3.0619E-Q7 8,854.686 0.000 9.72E-Q1 9.69E-Q1 9.72E-Q1 TOIaI TOIaI 
V-90 5.9425E-Q1 8,854.686 17,709.372 O.OOE+OO 5.26E..03 1.05E-Hl4 
Other Radionuelides 7.20E..03 1.44E-Hl4 . Ill.T"~~Sur1!lll!&,BUl'III.llJS-.&••J14~ 
Template selection Summ rry 

_ FromSFD lhled Basis for Parameter Differences: 
Reactor Moderator: _ GRAPHITe GRAPHITe This Template was used lor the following reasons: 

Fuel Cladding: _ ALUM (X-SOO1) ZIRC Th~ fuel matches on all paramot6lll except dad<lng end enrichment (unknown) 
UBD~:~==:_ UMETAL 

Oto 5

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal:
 _____-1 =tNominal bumuptaken from SFD and converted to MWd using BOL::2921.374kg --=8,=854:-::-.686
Bounding:
 I 17,709.372 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Given Bumup Estimated EOL HMlGlven EOL HM:J= .mup Multipll... 

Nominal: 0.51 I 1.001 
Bounding: 1.01 ,

Reactor shutdown. core remov" , storage. shiPping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associa ild with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templatelnf..tlII8tion Estimaled 

Fuel Nam<>: SLOWPOKE (CANADA) 1FueI decay start date: 2010 Canister usage: 
SNF 10 #: 1065 Estimates as of: 2030 18"x10' 

Fuel Units & llesc:r: 1 - 297 ROO ARRAY Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.25 
Heavy Metal Maa.: BOl=.88k9 ; EOl=.87k9 'Template Bumup(MWd): 367.2 
ROO Storage SIt£>: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template lle<:ay Time' 20 year.; 
n. Estimates m x" x" b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.6313E-l0 12.528 25.057 O.ooE+OO 8.3tE-09 1.66E-OS AV9. MeV 
Am-241 2.0060E-03 12.528 25.057 O.ooE+OO 2.51E-02 5.03E-02 0.0150 2.645E+12 
Am-242m 4.2429E-07 12.528 25.057 O.ooE+OO 5.32E-06 1.06E-OS 0.0250 5.5OOE+lt 
Am-243 1.48GGE-06 12.528 25.057 O.ooE+OO 1.87E-05 3.73E-05 0.0375 4.797E+11 
C-14 5.7135E-09 12.528 25.057 O.ooE+OO 7.16E-OS 1.43E-07 0.0575 5.138E+ll 
CI-36 t.3124E-32 12.528 25.057 O.ooE+OO 1.64E-31 3.29E-31 0.0850 3.105E+ll 
Cm-243 1.6443E-07 12.528 25.057 O.ooE+OO 2.06E-06 4.12E-06 0.1250 2.101E+ll 
Cm-244 2.9330E-Q5 12.528 25.057 O.oo-E+OO 3.67E-Q4 7.35E-Q4 0.2250 2.679E+ll 
Co-50 5.3186E-06 12.528 25.057 O.OOE+OO 6.66E-05 1.33E-Q4 0.3750 1.166E+11 
Cs-l34 3.1563E-03 12.528 25.057 O.OOE+OO 3.95E-02 7.91E-02 0.5750 1.902E+12 
Cs-l35 3.4477E-06 12.528 25.057 O.ooE+OO 4.32E-05 8.64E-05 0.8500 3.216E+l0 
Cs-137 2.0313E+OO 12.528 25.057 O.ooE+OO 2.54E+Ol 5.09E+Ol 1.2500 1.837E+10 
Eu-l54 2.4513E-02 12.528 25.057 O.ooE+OO 3.07E-01 6.14E-Ol 1.7500 8.430E+08 
Eu-155 4.8175E-03 12.528 25.057 O.OOE+OO 6.04E-02 1.21E-ol 2.2500 7.396E+04 
Fe-55 1.2397E-04 12.528 25.057 0.0010+00 1.55E-03 3.11E-03 2.7500 4.180E+04 
H-3 4.5697E-03 12.528 25.057 O.ooE+OO 5.73E-02 1.15E-Ol 3.5000 1.922E+02 
1-129 7.5300E-07 12.528 25.057 O.ooE+OO 9.43E-06 1.89E-05 5.0000 1.091E+Ol 
Kr-85 1.0850E-Ol 12.528 25.057 O.OOE+OO 1.36E+OO 2.72E+OO 7.0000 1.205E+OO 
Np-237 9.5561E-06 12.528 25.057 O.ooE+OO 1.20E-Q4 2.39E-Q4 11.0000 1.351E-ol 
Pa-231 2.0359E-09 12.528 25.057 O.ooE+OO 2.55E-oB 5.10E-OS 
Pb-21 0 4.9728E-11 12.528 25.057 O.oo"E+OO 6.23E-l0 1.25E-09 
Pm-147 4.8502E-02 12.528 25.057 O.ooE+OO 6.OSE-Ol 1.22E+OO 
Pu-238 1.8254E-02 12.528 25.057 O.ooE+OO 2.29E-Ol 4.57E-ol 
Pu-239 4.2810E-Q4 12.528 25.057 O.ooE+OO 5.36E-03 1.07E-02 
Pu-240 2.4368E-Q4 12.528 25.057 O.OOE+OO 3.05E-03 6.11E-03 
Pu-241 3.3415E-02 12.528 25.057 O.OOE+OO 4.19E-01 8.37E-ol 
Pu-242 3.6329E-07 12.528 25.057 O.ooE+OO 4.55E-06 9.10E-06 
Ra-226 2.2854E-l0 12.528 25.057 O.ooE+OO 2.86E-09 5.73E-09 
Ra-228 1.2426E-14 12.528 25.057 O.ooE+OO 1.56E-13 3.11E-13 
Ru-l06 6.3589E-06 12.528 25.057 O.ooE+OO 7.97E-05 1.59E-Q4 
Se-79 1.2933E-Q5 12.528 25.057 O.ooE+OO 1.62E-Q4 3.24E-Q4 
$n-126 1.1574E-Q5 12.528 25.057 O.ooE+OO 1.45E-Q4 2.90E-Q4 
Sr-90 1.9248E+OO 12.528 25.057 O.ooE+OO 2.41E+01 4.82E+Ol 
Tc-GG 4.2239E-Q4 12.528 25.057 O.ooE+OO 5.29E-03 1.06E-02 
Th-229 5.0953E-12 12.528 25.057 O.ooE+OO 6.38E-11 1.28E-l0 
Th-230 4.1885E-OS 12.528 25.057 O.ooE+OO 5.25E-07 1.05E-06 
Th-232 1.9270E-14 12.528 25.057 O.ooE+OO 2.41E-13 4.83E-13 
T1-2OS 4.5024E-oB 12.528 25.057 O.ooE+OO 5.77E-07 1.15E-06 
U-232 1.2582E-07 12.528 25.057 O.ooE+OO 1.58E-06 3.15E-06 Thermal Power 
U-233 2.5825E-09 12.528 25.057 O.ooE+OO 3.24E-oB 6.47E-oB Nominal Heat Bounding 
U-234 1.8450E-Q4 12.528 25.057 O.ooE+OO 2.31E-03 4.62E-03 Output Heat OUtput 
U-235 -2.7235E-06 12.528 0.000 1.78E-03 1.75E-03 1.78E-03 /Watts) /Wattsi 
U-236 1.5493E-05 12.528 25.057 O.ooE+OO 1.94E-Q4 3.88E-Q4 2.99E-01 5.97E.Ql 
U-238 -4.2851 E-09 12.528 0.000 1.68E-OS 1.68E-OS 1.68E-OS Total Total 
V-90 1.9254E+OO 12.528 25.057 O.ooE+OO 2.41E+01 4.82E+01 
Other Radionuclides 2.42E+01 4.85E+01 
lD. T_teSdeetion S.w-rv. Bunbm.~.....~ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Conatltuen'ls: lJ-ALX U 

BOL enrichment 0/0: 94.28571429 60 to 100 

Bumup Summary (MWd) Basis for fDumup used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 12.5281 4.735 Nominal bumup taken diroctly from 8FD (converted 10 MWd). 
Bounding: 1 25.057 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
BumuD MutltDlier Given BumuD Estimated EOL HMlGIven EOL HM 

Nominal:1 0.05 0.31 I 0.991 
Bounding: 0.09 , 

Reactor shutdown, core removal, storage, shlppmg or other da1e confllTmng that Irradia110n ceased for fuel.
 

2Total bumup for all fuel assoda1ed with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland T~ hlfonnatilm Estimated 

Fuel Name: SLOWPOKE (CANADA) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 296 Estimates 8S of: 2030 18".10' 

Fuel Units & Oeser: 1 - 297 ROD ARRAY Template: ATR (Ught Water, Alum., 60 to 100%, U) 0.25 
Heavy Metal Mass: BOl=.88kg ; EOl=.87kg 'Template Bumup(MWd): 367.2 
ROD Storage SIte: SRS Template BOL Heavy Metal Mass (MT): 0.00116689
 

Template Decay Time· 20 years
 
n.~les m x. x. b y. y. Gamma Sources 

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.6313E-l0 12.528 25.057 O.ooE+OO 8.31E-09 1.66E-Q8 Avg. MeV 
Am-241 2.0060E-03 12.528 25.057 O.ooE+OO 2.51E-02 5.03E-02 0.0150 2.645E+12 
Am-242m 4.2429E-Q7 12.528 25.057 O.ooE+OO 5.32E-06 1.06E-Q5 0.0250 5.5OOE+l1 
Am-243 1.4899E-06 12.528 25.057 O.ooE+OO 1.87E-05 3.73E-05 0.0375 4.797E+l1 
C-14 5.7135E-09 12.528 25.057 O.ooE+OO 7.16E-08 1.43E-Q7 0.0575 5.138E+11 
CI-36 1.3124E-32 12.528 25.057 O.ooE+OO
 1.64E-31 3.29E-31 0.0850 3.105E+11 
Cm-243 1.6443E-Q7 12.528 25.057 O.ooE+OO
 2.06E-06 4.12E-06 0.1250 2.101E+ll 
Cm-244 2.9330E-Q5 12.528 25.057 O.ooE+OO
 3.67E-04 7.35E-Q4 0.2250 2.679E+ll 
Co-60 5.3186E-Q6 12.528 25.057 O.ooE+OO
 6.66E-05 1.33E-04 0.3750 1.166E+11 
Cs-l34 3.1563E-Q3 12.528 25.057 O.ooE+OO
 3.95E-02 7.91E-02 0.5750 1.902E+12 
Cs-l35 3.4477E-06 12.528 25.057 O.ooE+OO
 4.32E-Q5 8.64E-Q5 0.8500 3.216E+l0 
Cs-137 2.0313E+OO 12.528 25.057 O.ooE+OO
 2.54E+Ol 5.09E+Ol 1.2500 1.837E+l0 
Eu-l54 2.4513E-Q2 12.528 25.057 O.ooE+OO
 3.07E-Ol 6.14E-Ol 1.7500 8.430E+08 
EU-155 4.8175E-Q3 12.528 25.057 O.ooE+OO
 6.04E-02 1.21E-Ol 2.2500 7.396E+04 
Fe-55 1.2397E-04 12.528 25.057 O.ooE+OO
 1.55E-03 3.11E-Q3 2.7500 4.180E+04 
H-3 4.5697E-03 12.528 25.057 O.ooE+OO
 5.73E-Q2 1.15E-Ol 3.5000 1.922E+02 
1-129 7.5300E-07 12.528 25.057 O.ooE+OO
 9.43E-06 1.89E-05 5.0000 1.091E+Ol 
Kr-85 1.0850E-Ol 12.528 25.057 O.ooE+OO
 1.36E+OO 2.72E+OO 7.0000 1.205E+00 
Np-237 9.5561E-06 12.528 25.057 O.ooE+OO
 1.20E-04 2.39E-Q4 11.0000 1.351E-Ol 
Pa-231 2.0359E-09 12.528 25.057 O.ooE+OO
 2.55E-08 5.10E-oB 
Pb-210 4.9728E-ll 12.528 25.057 O.ooE+OO
 6.23E-l0 1.25E-09 
Pm-147 4.8502E-02 12.528 25.057 O.ooE+OO
 6.08E-Ql 1.22E+OO 
Pu-238 1.8254E-02 12.528 25.057 O.ooE+OO 2.29E-Ol 4.57E-Ql 
Pu-239 4.2810E-04 12.528 25.057 O.ooE+OO 5.36E-03 1.07E-02 
PU-240 2.4368E-Q4 12.528 25.057 O.ooE+OO 3.05E-Q3 6.11E-03 
Pu-241 3.3415E-Q2 12.528 25.057 O.ooE+OO 4.19E-Ol 8.37E-Ql 
Pu-242 3.6329E-07 12.528 25.057 O.ooE+OO 4.55E-Q6 9.10E-06 
Ra-226 2.2854E-l0 12.528 25.057 O.ooE+OO 2.86E-09 5.73E-09 
Ra-228 1.2426E-14 12.528 25.057 O.ooE+OO
 1.56E-13 3.11E-13 
Ru-l06 6.3589E-Q6 12.528 25.057 O.ooE+OO
 7.97E-Q5 1.59E-Q4 
Se-79 1.2933E-05 12.528 25.057 O.ooE+OO
 1.62E-04 3.24E-Q4 
Sn-126 1.1574E-05 12.528 25.057 O.ooE+OO
 1.45E-04 2.90E-Q4 
Sr-90 1.9248E+OO 12.528 25.057 O.ooE+OO
 2.41E+Ol 4.82E+Ol 
Tc·99 4.2239E-Q4 12.528 25.057 O.ooE+OO
 5.29E-03 1.06E-Q2 
Th-229 5.0953E-12 12.528 25.057 O.ooE+OO
 6.38E-ll 1.28E-l0 
Th-230 4.1885E-oB 12.528 25.057 O.ooE+OO
 5.25E-07 1.05E-06 
Th-232 1.9270E-14 12.528 25.057 O.ooE+OO
 2.41E-13 4.83E-13 
Tl-208 4.6024E-oB 12.528 25.057 O.ooE+OO
 5.77E-07 1.15E-Q6 
U-232 1.2582E-Q7 12.528 25.057 O.ooE+OO
 1.58E-06 3.15E-06 Thermal Power 
U-233 2.5825E-Q9 12.528 25.057 O.ooE+OO
 3.24E-oB 6.47E-oB Nominal Heat Bounding 
U-234 1.8450E-04 12.528 25.057 O.ooE+OO
 2.31E-Q3 4.62E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 12.528 0.000 1.78E-Q3
 1.75E-03 1.78E-Q3 (Watts) (Watts) 
U-236 1.5493E-Q5 12.528 25.057 O.ooE+OO
 1.94E-04 3.88E-Q4 2.99E-Cl1 5.97E-Dl 
U-238 -4.2851 E-Q9 12.528 0.000 l.68E-Q5
 l.68E-05 1.68E-Q5 Total Total 
Y-90 1.9254E+OO 12.528 25.057 O.ooE+OO
 2.41E+Ol 4.82E+Ol 
Other Radionuelides
 2.42E+Ol 4.85E+Ol 

In. Template SeJedioIl~ry, 8""''' ,and(Jbecb .. 
Template selection Summary 

FromSFD U_ Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ALX U 

BOL Enrichment 0/..: 94.28571429 6010100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 12.528 4.735 Nominal bumup laken diredly from 8FD (converted to MWd). 
Boundlng:1 I 25.057 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.05 0.38 I 0.991 
Boundlng:1 0.09 ,

Reactor shutdown, core removal, storage, shiPping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWd'MT). 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel and Template InfO'l'lDlItion Estimated 

Fuel Narne: SM-1A '::'uei decay start date: 1971 Canister usage: 
SNFID#: 201 Estimates as of: 2030 IS"xl0' 

Fuel Units & Descr: 93 - ASSEMBLY Template: PathfinC:er (Ught Water, SST, 60 to 100%, U) 5.81 
Heavy Me1a1 Mass: BOL=79.78kg ; EOL=65.75kg 'Template Bumup(MWd):
 6.01 
ROD Storage Siw: INEEl Template BOl Heavy Metal Mass (MT):
 0.00012882
 

Template Deeay Time'
 50 years
 
D. Estimates m x. b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
,;;A",:C-cC22~7c;-- --,3;-,.4-i'2;;7",6;=E-o~8 ----=1;;,3,,,,248~--,.I;-;I,,,6:--_;o26",,47.96~.232 o.ooE,,+OO;;;;-__--:i4.:;:..54.~E,..;-04~--____;;9';;.0~8~E--04;~___1If_--'A'::'V9"'.:::Me~V--.-:-==-= 
-':A"'m'--2=-4:-::1--' ='1.COI47.5~8:;::E'_'-D4'='_---_cl"'3';:,2c;.48=' ..;_11~6'---",2",6''74::c96:o-;:.232---0:00o:-:oE+oo.:.:;::--,-__I.:.:.::52~E",+OO~ 3_=.-";-04-"E=,+OO~__U__--'-0::..0"'1"'50=----....:.:I.'C38"'2'CE+c.:1c:.5 
.AC:m"--;o247.2;;'-m~ -;;7'"'.9;;;468;;;:;E=---o-09;;__--_-:;1c;;3c;,2C;48~.I-oI-;;6 ~26;;,,496.232 O.OOE+OO 1.05E-04 2.11 E-04 0.0250 2.871E+14 
-';A:c-m7-7'243= _:::9';:.6386~"'E=---=10:;_---_cl"'3::;,2"'48_:::'::.I_oI_:::6---_:::26:o'c;.4:o96",.,,2~32 O.ooE+OO 1.30E-05 2.61 E-05 0.0375 2.489E+14 
"'C"'--':14::,... --=2".2"'9"'78"'E=--D4-"7----'1:_=3::;,2"'48_:::'::.I-:-I006---.;26oo'0:;4oo96=,.'C232 O.ooE+OO 3.04E+OO 6.09E+OO 0.0575 2.678E+14 
CI-36 1.2261E-06 13,248.116 26,496.232 0.00,,,E-'-c+OO~__-cl~.62E-02 3.25E-02 0.0850 1.617E+14 
.;:C"'m'--=-243~_---- __....:.:I.':::-72"'7~I"'E'-:-1:_=0--'----'1"'3",2c;.48=' •.232..;_11~6'-__",2""6,,,,496 O.ooE+OO 2.29E-06 4.58E-06 0.1250 1.049E+14 
-;;C"=m":-;;244c-' ""I';:.30;;:;58;;;:;E=--_:::09;;__----::1c;;3c;,2C;48~.I_o16;;__-_~26"',c;.4~96;;::.2~2 O.ooE+OO 1.73E-05 3.46E-OS 00..22375050 1.394E+14 
.;:C"'o-6O:...;:;o-:- -";-9';:.6636.::;::c"'E;.-"'03=- _cl:_::3::;,2"'48_:::'::.I_o16=---~26_=,~496.232 O.OOE+OO 1.31 E+02 2.61 E+02 6.079E+13 
Cs-l34 1.9617E-oB 13,248.116 26,496.232 O.OOE+OO 2.60E-04 5.20E-04 0.5750 1.012E+15 
Cs-l35 3.0316E-05 13,248.116 26,496.232 O.OOE+OO 4.02E-ol 8.03E-Ol 0.8500 9.994E+12 
Cs-137 1.0263E+OO 13,248.116 26,496.232 O.OOE+OO 1.36E+04 2.72E+04 1.2500 2.276E+13 
-;:Eo=u-:;-I"'54,;o--------;o2.:.;:00~17;;;E=--D4~- __----;1-;:3c;,2"'48~.1-=16;;__--~26'"'c;.496~.,,2~32 O.ooE+OO 2.65E+OO 5.30E+OO 1.7500 2.574E+ll 
EU-155 8.5957E-OS 13,248.116 26,496.232 O.ooE+OO 1.14E+OO 2.28E+OO 2.2500 1.304E+08 
Fe-55 2.2646E-05 13,248.116 26,496.232 O.ooE+OO 3.00E-ol 6.ooE-ol 2.7500 1.776E+07 

7H':'-3==- -cl'='."'0835;:.;:;:-;::E,..;-03=-----='1_:::3,:.;:27.48~."'11;.::6c__--""26;;',c;.496~.~232 O.ooE+OO 1.44E+Ol 2.87E+Ol 3.5000 1.558E+03 
71-,:12-=9,o- .__....:.7."3"'19='5c;E;.-oo07=--------'1"'3,,,2"'48"'.-;1-'.16=-__---=26=',cc.496~.232 O.ooE+OO 9.70E-03 1.94E-02 5.0000 6.430E+02 
7KC:r--';85~------_-___;Ic::.566~~1 E""-o-;:2=- "'13;,',2;c48;;;";.I,.;I_:::6-----;2"'6"",4;;96~.232 O.OOE+OO 2.07E+02 4.15E+02 7.0000 7.104E+Ol 
Np-237 1.1494E-D6 13,248.116 26,496.232 O.ooE+OO 1.52E-02 3.05E-02 11.0000 7.974E+OO 
Pa-231 5.6070E-oB 13,248.116 26,496.232
 O.OOE+OO 7.69E-04
 1.54E-D3 
Pb-21 0 1_2985E-12 13,248.116 26,496.232
 O.ooE+OO 1.72E-OS
 3.44E-oB 
~PO'm"c-~14'=7-------~2.:.;:2"'196:=.:E:..:-OS07_---...:1:_=3",2"'48:o.c;.1.;.:16o-----"'"2",6:..;,4",96~.232 O.ooE+OO 2.94E-Ol
 5.88E-ol 
Pu-238 2.6223E-04 13,248.116 26,496.232
 O.OOE+OO 3.47E+OO
 6.95E+OO 
Pu-239 6.6739E_D4 13,248.116 26,496.232
 O.ooE+OO 8.84E+OO
 1.77E+Ol 
~P"'U'"-2"'40"'-----------'=8.:_=67=05:=.:E:..:-OS07_-_-...:1:_=3",2"'48oo.'Cll-"6o-----""'2'"6,,,,4,,,96~.232 O.OOE+OO 1.15E+OO 2.30E+OO 
Pu-241 3.4759E_D4 13,248.116 26,496.232 O.OOE+OO 4.60E+OO 9.21E+OO 
~P"'u'"-2=-'4::=2--------=I."'9=71"'7;;E:..:-D9~---...:1:_::3",2c;48:o."'11.;.:6o----_"",2",6:..;,4",96~.232 O_ooE+oo 2.61 E-05 5.22E-05 
Ra-226 3.0000E-12 13,248.116 26,496.232 O.OOE+OO 3.97E-OS 7.95E-oB 
-;Rai"-'-22~8-------"'8.":33"'2~8"'E~-1;.::2'----___;1:_::3",2c;48"'.-=11.;.:6o------;:2~6,496.232 O.ooE+OO 1.10E-07 2.21 E-07 
Ru-l06 6.1464E-15 13,248.116 26,496.232 O.ooE+OO 8.14E-ll 1.63E-l0 
Se-79 1.3221E-OS 13,248.116 26,496.232 O.OOE+OO 1.75E-ol 3.50E-ol 
-=S'-'n-~1;::26'--------.-I~.1==4"'9~1 E=--OS7 -'1-=3,:.;:248~.I:..:I-=6-----""'2~6S,496,232 O,OOE+oo 1.52E-Ol 3.04E-ol 
Sr-90 9.5541E-Ol 13,248.116 26,496.232 O.OOE+OO 1.27E+04 2.53E+04 
Te-99 4.6656E_D4 13,248.116 26,496.232 O.ooE+OO 6.18E+OO 1.24E+Ol 
-:iTh::::-;-22~9-----_.-""I-':-9085~"'E~-I;-;Ic---___;1c;;3:.;:,2,.;48"'·711;-;6o------;:2-=6'S496232 O.ooE+OO 2.53E-07 5.06E-07 
Th-230 2.1913E-l0 13,248.116 26,496.232 O.ooE+OO 2.90E-D6 5.81E-D6 
Th-232 8.3478E-12 13,248.116 26,496.232 O.ooE+OO 1.IIE-07 2.21E-07 
TI-208 1.8752E-oB 13,248.116 26,496.232 O.ooE+OO 2.48E_D4 4.97E_D4 

7U;-;-2;;::3:;:;2 5"'."'07=;8:;:;2~E-oB~-----:1"'3:.;:.2c;.48"'."'11"'6c-----;2;;::6cc,4c:96:~.232 O.OOE+OO 6.73E_D4 1.35E-03 Thermal Power 
-'U'-'-2~3307_-------oo3.'=25:o96=E:..:-D9~----'1-=3",2c;.48,o,..-'.11.;.:6c__---=2"'6,c.:4oo96:o-;:.232 O.ooE+OO 4.32E-OS 8.64E-OS Nominal Heat Bounding
U-234 3.9817E-07 13,248.116 26,496.232 O.ooE+OO 5.27E-03 1.05E-02 Output Heat Output 
U-235 -2_7761E-D6 13,248.116 0.000 1.60E-Ol 1.24E-Ol 1.60E-ol (Watts) /Watts) 
U-236 1.6190E-OS 13,248.116 26,496.232 O.ooE+OO 2.14E-ol 4.29E-ol 1.55E+02 3_09E+02 

7U;c-2:;;38;=- -;c2';=.854~7.,::Ec-;-D9~----::1-;;3:.;:,2-;48"'·711;-;6:---=-';0.",000;0-:;; 1.87E-D3 1.84E-D3 1.87E-D3 Total Total 
Y-90 9.5557E-Ol 13,248.116 26,496.232 O.ooE+OO 1.27E+04 2.53E+04 
Other Radionuclides 1.62E+04 3.23E+04 
Ill. TeDlIlla~SeIedlonS..._IU·Y, 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER 

Fuel Claddlng:f--='SS=T;:-(='34~7=)--'---+---=-SS=T;---'--'----i 

BO~~==:t-'-='93;:-.0;;'~;;~~I~;-;6:::73;;----+-----';60=t~='I;;;OO:;:-----j 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnol:1 408.7691 13,248.116 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 26,496.232 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumu" MUlti,,11er Given Sumup Estimated EOl HMlGlven EOl HM 
Nomlnol:1 3.56 32.41 I 1.011 

Bounding: 7.12. Reactor shutdown. core removal, storage, stnpplng or other date confinmng that Irradiation ceased for fuel.
 

2total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I.FueI.JldT~lJIf~ Estimated 

Fuel Name: SNAP 1Fuel deeay start date: 1958 Canister usage: 
SNFID#: 203 Estimates as 0': 2030 HIC 

Fuol Units & Oeser: 615· DECLAD ROD Template: TRIGA·SS (LWIU·Zrx, SST, 10 to 20%, U) 6,15 
Heavy Motal Mass: BOL: ; EOL:29.nk9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEL Template BOL Heavy Motal Mass (MT): 0.000195 

Template Decay Time' 65 years 
n. Estimale$ m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWdj' (CI) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.2442E-Q8 28,414.841 28,414,841 O.OOE-IOO 3.54E-04 3.54E-04 Avg.MeV 
Am·241 4.0120E-03 28,4'14.841 28,414.841 O.OOE-IOO 1.14E-Hl2 1.14E-Hl2 0.0150 9.715E+14 
Am-242m 1.0749E-Q8 28,414.841 28,414.841 O.OOE-IOO 3,05E-02 3,05E-02 0.0250 2.017E+14 
Am-243 1,4692E-Q7 28,414.841 28,414.841 O.OOE-IOO 4.17E·03 4.17E-Q3 0.0375 1.760E+14 
C-14 1.2777E-04 28,414.841 28,414,841 O.OOE-IOO 3,63E-IOO 3.63E-IOO 0.0575 1.896E+14 
CI-36 2.8120E-Q8 28,414.841 28,414.841 O.OOE-IOO 7.99E-02 7.99E-02 0.0850 1.136E+14 
Cm-243 4.1759E-oB 28,414.841 28,414.841 O,OOE-IOO 1.19E-03 1.19E-03 0.1250 7.365E+13 
Cm-244 1,7098E-Q7 28,414.841 28,414.841 O.OOE-IOO 4,86E-03 4.86E-Q3 0.2250 9.784E+13 
C~ 4.8241E-04 28,414.841 28,414.841 O.OOE-IOO 1.37E-Hl1 1.37E-Hl1 0.3750 4.267E+13 
Cs-134 1.5970E-10 28,414,841 28,414.841 O.OOE-IOO 4.54E-OS 4.54E-OS 0.5750 7.289E+14 
Cs-135 3.2195E-Q5 28,414.841 28,414.841 O.OOE-IOO 9.15E-01 9.15E-01 0.8500 7.012E+12 
Cs-137 6,8977E-Q1 28,414.841 28,414.841 O.OOE-IOO l.96E+04 1.96E+04 1.2500 3.401E+12 
Eu-154 1.2236E-04 28,414.841 28,414,841 O.OOE-IOO 3.48E-IOO 3.48E-IOO 1.7500 1.805E+11 
Eu-155 6.7158E-OS 28,414.841 28,414.841 O.OOE-IOO 1.91E-Q1 1.91E-01 2.2500 2.505E+07 
Fe-55 8.8165E-OB 28,414.841 28,414.841 O.OOE-IOO 2.51E-03 2.51E-03 2.7500 1.034E+07 
H-3 3.6376E-Q4 28,414.841 28,414.841 O.OOE-IOO 1.09E-Hl1 1.09E-Hl1 3.5000 3.46OE+04 
1-129 7,3684E-07 28,414.841 28,414.841 O.OOE-IOO 2.09E-02 2.09E-02 5.0000 1.456E+04 
Kr-SS 5.2316E-03 28,414.841 28,414.841 O.OOE-IOO 1,49E-Hl2 1.49E-Hl2 7.0000 1.642E+03 
Np-237 1.3232E-OB 28,414.841 28,414.841 O.OOE-IOO 3,76E-Q2 3.76E-02 11.0000 1.867E+02 
Pa-231 1.8722E-oB 28,414.841 28,414.841 O.OOE-IOO 5.32E-04 5.32E-Q4 
Pb-21 0 1.2620E-12 28,414.841 28,414.841 O.OOE-IOO 3.59E-08 3.59E-OB 
Pm-147 2.7714E-07 28,414.841 28,414.841 O.OOE-IOO 7.87E-Q3 7.87E-03 
Pu-238 6.4707E-Q4 28,414.841 28,414.841 O.OOE-IOO 1.84E-Hl1 1.84E-Hl1 
Pu-239 5.5203E-Q3 28,414.841 28,414.841 O.OOE-IOO 1.57E-Hl2 1.57E-Hl2 
Pu-240 2.1143E-03 28,414.841 28,414.841 O.OOE-IOO 6.01E-Hl1 6.01E-Hl1 
PU-241 5.6872E-03 28,414,841 28,414.841 O.OOE-IOO 1.62E-Hl2 1.62E-Hl2 
Pu-242 2.3128E-07 28,414.841 28,414.841 O.OOE-IOO 6.57E-03 6.57E-03 
Ra-226 2.8468E-12 28,414.841 28,414.841 O.OOE-IOO 7.52E-OB 7.52E-oB 
Ra-228 2.5278E-10 28,414.841 28,414.841 O.OOE-IOO 7.18E-Q8 7.18E-Q8 
Ru-1OS 1.1377E-19 28,414.841 28,414,841 O.OOE-IOO 3.23E-15 3.23E-15 
Se-79 1.3009E-Q5 28,414.841 28,414.841 O,OOE-IOO 3:70E-Q1 3.70E-01 
Sn-126 1.2162E-Q5 28,414.841 28,414.841 O.OOE-IOO 3,48E-01 3,48E-01 
Sr-90 6.2511E-01 28,414.841 28,414.841 O.OOE-IOO 1.78E+04 1.78E+04 
Tc-99 4.4241E-Q4 28,414.841 28,414.841 O.OOE-IOO 1.26E-Hl1 1.26E-Hl1 
Th-229 9.41 05E-1 0 28,414.841 28,414.841 O.OOE-IOO 2.67E-Q5 2.67E-05 
Th-230 1.7098E-10 28,414.841 28,414.841 O.OOE-IOO 4.86E-OS 4.86E-Q8 
Th-232 2.5278E-10 28,414.841 28,414.841 O.OOE-IOO 7.18E-OS 7.18E-Q8 
TI-2OB 1.0305E-OB 28,414.841 28,414,841 O.OOE-IOO 2.93E-Q4 2.93E-Q4 
U-232 2.7689E-oB 28,414.841 28,414.841 O.OOE-IOO 7.86E-Q4 7.86E-Q4 Thenmal Power 
U-233 1.2239E-Q7 28,414.841 28,414.841 O.OOE-IOO 3.48E-03 3.48E-Q3 Nominal Heat Bounding 
U-234 3.1278E-Q7 28,414.841 28,414,841 O.OOE-IOO 8.89E-Q3 8.89E-Q3 Output Heat Output 
U-235 -2.6179E-OS 28,414.841 0.000 2.57E-02 O.OOE-IOO 2.57E-Q2 !Watts) !Watts! 
U-236 1.2696E-Q5 28,414.841 28,414.841 O.OOE-IOO 3,61E-Q1 3.61E-01 2.26E+02 2.26E+02 
U-238 -3.6331 E-oB 28,414.841 0.000 1,60E-Q2 1.50E-Q2 1.60E-Q2 Total Total 
V-90 6.2541E-Q1 28,414.841 28,414.841 O.OOE-IOO 1.78E+04 1.78E+04 
Other Radionuelides 2.01E+04 2.01E+04 

m.Tl!IlIIlIafl!~~\'\'.B""'1l 
Template selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIAC HYDRIDE This Telll'late was used for the fO(lowing reasons: 

Fuel Cladding: NONE SST This fuel matches on all parameters except dadding (SST ~ oon...._) and enridlment (unknown). 
BOL HM Constituents: U·ZrHX U 

BOL Enrichment %: 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated
 

Nominal:1 I 28,414.841
 Nominal bumup set equal to bounding bumup. 
Bounding: I 28,414.841 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL. 

Checks 

Estimated Bumupl 
BumUD MultiDiIor Given Bumup Estimated EOL HMiGiven EOL HM 

Nomlnal:1 14.00 I 1.781 
Bounding: 14.00 ,

Reactor shutdown. core removal. stomge, stuppsng or other date confnmmg that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel lInd Template InfomJatWn Estimated 

Fuel Name: SODIUM LOOP SAFETY FAC. 1 ::uet decay start date: 1981 Canister usage: 
SNFID#: 352 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Oeser: 20 - ROD Template: (Worst Case) 0.42 
Heavy Metal Ma••: BOl.=4.2Ok9 ; EOl.=3.97k9 2Yemplate Bumup(MWd): 62.5 
ROO Storage SIte: INEEL Template BOL Heavy Metal Mass (MT): 0.00186865 

Template Decay Time' 35 years 

n. EstiJnates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.3072E-06 220.482 440.964 O.OOE+OO 5.09E-04 1.02E-03 AV9. MeV 
Am-241 8.4448E+OO 220.482 440.964 O.oOE+OO 1.86E+ll3 3.72E+03 0.0150 5.437E+14 
Am-242m 1.6648E-Q2 220.482 440.964 O.OOE+OO 3.71E+OO 7.43E+OO 0.0250 1.075E+14 
Am-243 1.6320E-Q2 220.482 440.964 O.OOE+OO 3.60E+OO 7.20E+OO 0.0375 9.394E+13 
C-14 1.2090E-Ol 220.482 440.964 O.OOE+OO 2.67E+lll 5.33E+lll 0.0575 1.478E+14 
CI-36 2.2849E-03 220.482 440.964 O.OOE+OO 5.04E-Ol 1.01E+OO 0.0850 5.769E+13 
Cm-243 8.6624E-04 220.482 440.984 O.OOE+OO 1.9iE-Ol 3.82E-Ql 0.1250 4.521E+13 
Cm-244 l.6648E-Ql 220.482 440.984 O.OOE+OO 3.71E+lll 7.43E+lll 0.2250 4.998E+13 
Co-6O 2.6066E+lll 220.482 440.964 O.OOE+OO 6.19E+03 1.24E+04 0.3750 2.131E+13 
Cs-l34 3.4148E-Q4 220.482 440.964 O.OOE+OO 7.53E-Q2 1.51E-Ql 0.5750 3.476E+14 
Cs-l35 4.3976E-04 220.482 440.964 O.OOE+OO 9.70E-Q2 l.94E-Ql 0.8500 1.328E+13 
Cs-137 2.1049E+lll 220.482 440.964 O.OOE+110 4.64E+ll3 9.28E+03 1.2500 9.285E+14 
Eu-l54 1.2500E+OO 220.482 440.964 O.OOE+110 2.76E+ll2 5.51E+ll2 1.7500 4.108E+11 
Eu-155 6.8966E-Q2 220.482 440.964 O.OOE+OO 1.52E+lll 3.04E+lll 2.2500 4.869E+09 
Fe-55 2.9308E-Ql 220.482 440.964 O.OOE+OO 6.46E+lll 1.29E+ll2 2.7500 1.372E+09 
H-3 2.4311E-Ql 220.482 440.964 O.OOE+OO 5.36E+lll 1.07E+ll2 3.5000 1.160E+06 
1-129 1.OS18E-Q5 220.482 440.964 O.OOE+OO 2.34E-Q3 4.68E-03 5.0000 4.925E+05 
Kr-65 5.9882E-Ql 220.482 440.964 O.OOE+OO 1.32E+ll2 2.64E+ll2 7.0000 5.636E+04 
Np-237 1.5668E-Q4 220.482 440.964 O.OOE+OO 3.45E-02 6.91E-02 11.0000 6.447E+03 
Pa-231 2.8656E-06 220.482 440.964 O.OOE+OO 6.32E-Q4 1.26E-Q3 
Pb-21 0 2.3918E-06 220.482 440.964 O.OOE+OO 5.27E-OS l.05E-Q5 
Pm-147 1.6900E-Q2 220.482 440.964 O.OOE+OO 3.73E+OO 7.45E+OO 
Pu-238 -8.6123E-Ql 220.482 0.000 5.40E+ll2 3.50E+ll2 5.40E+ll2 
Pu-239 -4.8440E-Q2 220.482 0.000 6.53E+lll 5.46E+lll 6.53E+lll 
Pu-240 -3.0095E-Ql 220.482 0.000 8.34E+lll 1.70E+lll 8.34E+lll 
Pu-241 -1.0411E+ll2 220.482 0.000 2.15E+04 O.OOE+OO 2.15E+04 
Pu-242 -1.1381 E-Q4 220.482 0.000 3.61E-Ql 3.36E-Ol 3.61E-Ql 
Ra-226 6.4400E-06 220.462 440.964 O.OOE+OO 1.42E-Q5 2.84E-Q5 
Ra-228 5.OO52E-Q7 220.462 440.964 O.OOE+OO 1.32E-Q4 2.64E-Q4 
Ru-1OS 8.5526E-Q7 220.482 440.964 O.OOE+OO 1.89E-Q4 3.77E-Q4 
Se-79 1.9181E-Q4 220.482 440.964 O.OOE+OO 4.23E-Q2 8.46E-Q2 
Sn-l26 1.6671E-Q4 220.482 440.964 O.OOE+OO 3.68E-Q2 7.35E-Q2 
Sr-90 1.97OOE+lll 220.462 440.964 O.OOE+OO 4.37E+ll3 8.73E+03 
Te-OO 6.7678E-03 220.482 440.964 O.OOE+OO 1.49E+OO 2.98E+OO 
Th-229 1.7488E-06 220.482 440.964 O.OOE+OO 3.86E-04 7.71E-Q4 
Th-230 5.8704E-06 220.482 440.964 O.OOE+OO 1.29E-03 2.59E-Q3 
Th-232 6.0208E-Q7 220.482 440.964 O.OOE+OO 1.33E-Q4 2.65E-Q4 
TI-208 8.7573E-Q5 220.482 440.964 O.OOE+OO 1.93E-Q2 3.86E-Q2 
U-232 2.37OSE-Q4 220.482 440.964 O.OOE+OO 5.23E-Q2 1.05E-Ql Thermal Power 
U-233 3.6128E-Q4 220.482 440.964 O.OOE+OO 7.97E-Q2 1.59E-Q1 Nominal Heat Bounding 
U-234 1.2788E-Q2 220.482 440.964 O.OOE+OO 2.82E+OO 5.64E+OO Output Heat Output 
U-235 5.7486E-Q4 220.482 440.964 1.81E-03 1.29E-Ql 2.55E-Ql twatts) twattsi 
U-236 2.3465E-Q4 220.482 440.964 O.OOE+OO 5.18E-Q2 1.04E-Ql 2.31E+02 4.58E+02
U-238 1.1581E-Q4 220.482 440.964 2.25E-Q4 2.58E-Q2 5.13E-Q2 Toial Toial 
V-90 l.9804E+lll 220.482 440.964 O.OOE+OO 4.37E+ll3 8.73E+03 
Other Radionuelides 1.36E+04 2.72E+04 

m. Temolate SeIedion s.-rv.8Ul'llll ...ndCbecks 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER (Worstcas&) This Template was used for the following reasons: 

Fuel Qadding: SST (316) SSTnnconel This fuel didn't closely match any existing templates, therefore the worst case template was used. 
SOL HM ConstilUen13: Pu02-U02 U, Th. &Pu 

BOl Enrichment %: 78.23529412 Oto 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomln"I:1 42.0001 220.482 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 440.964 BoundiflJ bumup assumed to be tvJice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup estimatsd eOL HMiGiven EOL HM
 

Nomlnnl: 1.57
 5.25 I 35.201
 
Bounding: 3.14
 ,

Reactor shutdown. core removal. storage. shiPping or other date confinnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bunup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel and TeDI(IIato! WotlWldon Estimated 

Fuel Name: SODIUM LOOP SAFETY FAC. 'Fuel decay start date: 1981 Canister usage: 
SNFID#: 367 Estimates as of: 2030 18"x10' 

Fuel Units & Descr: 12 - ROD Templats: (Worst Case) 0.25 
Heavy Met21 M..s: 80~ ; EO~7.33kg "remplste Bumup(MWd): 62.5 
ROD Storage Site: INEEl Template BOL Heavy Metal Mas. (MT): 0.00186865
 

Templ.le Decay Time' 35 years
 

n. Estimates m x. x. b y. y.
 Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Templale Fuel Burnup (MWd)2 Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.3072E-06 74.100 148.199 O.ooE-+OO 1.71 E-04 3.42E-04 Avg. MeV 
Am-241 8.4448E-+OO 74.100 148.199 O.ooE-+OO 6.26E+02 1.25E+03 0.0150 1.889E+14 
Am-242m 1.6848E-02 74.100 148.199 O.ooE-+OO 1.25E-+OO 2.50E-+OO 0.0250 3.614E+13 
Am-243 1.6320E-02 74.100 148.199 O.ooE-+OO 1.21E-+OO 2.42E-+OO 0.0375 3.158E+13 
C-14 1.2090E-Ol 74.100 148.199 O.ooE-+OO 8.96E-+OO 1.79E+Ol 0.0575 4.967E+13 
CI-36 2.2849E-03 74.100 148.199 O.ooE-+OO 1.69E-Ql 3.39E-Ol 0.0850 1.939E+13 
Cm-243 8.6624E-04 74.100 148.199 O.ooE-+OO 6.42E-02 1.28E-Ql 0.1250 1.520E+13 
Cm-244 1.6848E-Ol 74.100 148.199 O.ooE-+OO 125E+Ol 2.50E+Ol 0.2250 1.680E+13 
Co-GO 2.6066E+Ol 74.100 148.199 O.ooE-+OO 2.06E+03 4.16E+03 0.3750 7.184E+12 
CS-l34 3.4148E-04 74.100 148.199 O.ooE-+OO 2.53E-02 5.06E-02 0.5750 1.168E+14 
Cs-l35 4.3976E-04 74.100 148.199 O.ooE-+OO 3.26E-02 6.52E-Q2 0.8500 4.464E+12 
CS-137 2.1049E+Ol 74.100 148.199 O.ooE-+OO 1.56E+03 3.12E+03 1.2500 3.121E+14 
EU-154 1.25OOE-+OO 74.100 148.199 O.ooE-+OO 9.26E+Ol 1.SSE+02 1.7500 1.380E+11 
EU-155 6.8966E-Q2 74.100 148.199 O.ooE-+OO 5.11E-+OO 1.02E+Ol 2.2500 1.637E+09 
Fe-55 2.9308E-Ql 74.100 148.199 O.ooE-+OO 2.17E+Ol 4.34E+Ol 2.7500 4.613E+08 
H-3 2.4311E-Ol 74.100 148.199 O.ooE-+OO 1.80E+Ol 3.GOE+Ol 3.5000 5.033E+05 
1-129 1.0618E-Q5 74.100 148.199 O.ooE-+OO 7.87E-04 1.57E-03 5.0000 2.134E+05 
Kr-SS 5.9882E-Ql 74.100 148.199 O.ooE-+OO 4.44E+Ol 8.87E+Ol 7.0000 2.436E+04 
Np-237 1.5666E-04 74.100 148.199 O.ooE-+OO 1.16E-02 2.32E-02 11.0000 2.783E+03 
Pa·231 2.6656E-Q6 74.100 148.199 O.ooE-+OO 2.12E-04 4.25E-04 
Pb-21 0 2.3918E-06 74.100 148.199 O.ooE-+OO 1.77E-06 3.54E-Q6 
Pm-147 1.6900E-02 74.100 148.199 O.ooE-+OO 1.25E-+OO 2.50E-+OO 
Pu-236 -8.6123E-Ql 74.100 0.000 9.52E+02 8.88E+02 9.52E+02 
Pu-239 -4.8440E-Q2 74.100 0.000 1.15E+02 1.12E+02 1.15E+02 
PU-240 -3.oo95E-Ql 74.100 0.000 1.47E+02 1.25E+02 1.47E+02 
Pu·241 -1.0411E+02 74.100 0.000 3.79E+04 3.02E+04 3.79E+04 
Pu-242 -1.1361E-04 74.100 0.000 6.37E-Ol 6.28E-Ol 6.37E-Ql 
Ra-226 6.4400E-08 74.100 148.199 O.ooE-+OO 4.77E-Q6 9.54E-Q6 
Ra-228 5.9952E-Q7 74.100 148.199 O.ooE-+OO 4.44E-Q5 8.88E-OS 
Ru-l06 8.5526E-07 74.100 148.199 O.ooE-+OO 6.34E-Q5 1.27E-04 
88-79 1.9181E-04 74.100 148.199 O.ooE-+OO 1.42E-Q2 2.84E-Q2 
8n-126 1.6671 E-04 74.100 148.199 O.ooE-+OO 124E-02 2.47E-Q2 
8r-90 1.9799E+01 74.100 148.199 O.ooE-+OO 1.47E+<l3 2.93E+03 
Tc·99 6.7678E-03 74.100 148.199 O.ooE-+OO 5.01E-Ql 1.ooE-+OO 
Th-229 1.7488E-06 74.100 148.199 O.ooE-+OO 1.30E-04 2.59E-04 
Th-230 5.8704E-Q6 74.100 148.199 O.ooE-+OO 4.35E-04 8.70E-04 
Th-232 6.0206E-Q7 74.100 148.199 O.ooE-+OO 4.46E-Q5 8.92E-OS 
11-206 8.7573E-05 74.100 148.199 O.ooE-+OO 6.49E-03 1.30E-Q2 
U-232 2.3706E-04 74.100 148.199 o.ooE-+OO 1.76E-02 3.51E-Q2 Thenmal Power 
U-233 3.6128E-04 74.100 148.199 O.ooE-+OO 2.68E-Q2 5.35E-Q2 Nominal Heat Bounding 
U-234 1.2788E-Q2 74.100 148.199 O.ooE-+OO 9.48E-Ql 1.90E-+OO Output Heat Output 
U-235 5.7488E-04 74.100 148.199 3.19E-Q3 4.58E-02 8.84E-02 (Wattsl (Wattsl 
U-236 2.3485E-04 74.100 148.199 O.ooE-+OO 1.74E-Q2 3.48E-Q2 1.11E+02 1.87E+02 
U-236 1.1581E-04 74.100 148.199 3.97E-04 8.98E-03 1.76E-Q2 Total Total 
Y-90 l.9804E+Ol 74.100 148.199 O.ooE-+OO 1.47E+03 2.93E+03 
Other Radionuclides _Cbe<b 4.57E+03 9.14E+03 
m. TemplaU,~~rv,·Il_ 
Template Selection Summary 

FromSFD UsC Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER (Worst Case) This Template was used fOl' the folloWing reasons:
 

Fuel Cladding: SST (316) SSTllnconel This fuel <idn't dosely match any existing templates, therefore the worst case template was used. 
BOL HM Constituents: PU02-U02 U. Th. &Pu 

BOL Enrichment %: 010100 

BumupSumma~(MWd)· Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 74.100 Nominal bumup taken from 8FD and convened to MWd using 8OL=7.410kg 
Boundlng:1 I 148.199 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultlDllor Given BumuD Estimated EOL HMfGiven EOL HM 

Nominal: 0.30 I 7.041 
Bounding: 0.60 ,

Reactor shutdown, core removal, storage, shlppmg or other date conflnlling that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template JIlformamn Eslimated 

Fuel Name: SP-l00 FUEL 'Fuel decay start date: 1992 Canister usage: 
SNFID#: 7T! EstImates as of: 2030 HIC 

Fuel Units & Oeser: 2 - SCRAP Template: FERMI (Fast, Zirc, 10 to 40%. U) 2.00 
Heavy Metal Mass: BOl.=2.71kg ; EOl.=2.63kg "Template Bumup(MWd): 58.6725048 
ROD 51or_ Si1e: HANFORD Template BOl Ile3vy Metal Mass (MT): 0.018774 

T_plate Decay Time' 35 ya..'S 

U. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal !Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 9.6110E-08 73.366 146.732 O.OOEtOO 7.05E-06 1.41 E-Q5 Avg. MaV
 
Am-241 6.5601E-Q7 73.366 146.732----6.ooEtOO 4.81E-Q5 9.63E-Q5
 0.0150 9.709E+12 
Am-242m O.OOOOE+OO 73.366 146.732 O.ooEtOO O.OOE+OO O.OOEtOO 0.0250 2.017E+12 
Am-243 8.3770E-15 73.366 146.732 O.ooEtOO 6.1SE-13 1.23E-12 0.0375 1.774E+12 
C-14 2.1714E-Q5 73.366 146.732 O.OOEtOO 1.59E-03 3.19E-Q3 0.0575 1.879E+12 
CI-36 5.5188E-08 73.366 146.732 O.OOEtOO 4.05E-Q6 8.10E-06 0.0850 1.137E+12 
Cm-243 1.5496E-14 73.366 146.732 O.OOEtOO 1.14E-12 2.27E-12 0.1250 7.362E+l1 --
Cm-244 5.2375E-16 73.366 146.732 O.OOEtOO 3.84E-14 7.69E-14 0.2250 9.757E+l1 
Co-6O 2.0947E-Q3 73.366 146.732 O.OOEtOO 1.54E-Ol 3.07E-Ql 0.3750 4.251E+11 
Cs-l34 6.2446E-Q7 73.366 146.732 O.OOEtOO 4.58E-05 9.16E-Q5 0.5750 7.510E+12 -
Cs-l35 4.4996E-Q5 73.366 146.732 O.ooEtOO 3.30E-03 6.60E-Q3 0.8500 6.936E+l0 
Cs-137 1.3775EtOO 73.366 146.732 O.OOEtOO 1.01E+02 2.02E+02 1.2500 4.601E+10 
Eu-l54 1.8510E-04 73.366 146.732 O.OOEtOO 1.36E-02 2.72E-Q2 1.7500 1.790E+09 
Eu-155 1.4163E-Q3 73.366 146.732 O.OOEtOO 1.04E-Ol 2.08E-Ql 2.2500 3. 157E+05 
Fe-55 1.4179E-Q5 73.366 146.732 O.OOEtOO 1.04E-03 2.08E-Q3 2.7500 3.042E+04 
H-3 3.5383E-Q3 73.366 146.732 O.ooEtOO 2.60E-ol 5.19E-Ol 3.5000 2.873E+Ol 
1-129 1.1426E-06 73.366 146.732 O.ooEtOO 8.38E-Q5 1.68E-04 5.0000 9.856E+OO 
Kr-85 3.8604E-02 73.366 146.732 O.OOEtOO 2.83EtOO 5.66EtOO 7.0000 8.517E'{)1 
Np-237 3.3099E-Q6 73.366 146.732 O.OOEtOO 2.43E-04 4.86E-04 11.0000 7.913E-02 
Pa-231 1.8953E-Q7 73.366 146.732 O.OOEtOO 1.39E-Q5 2.78E-OS 
Pb-21 0 8.9531E-12 73.366 146.732 O.OOEtOO 6.57E-l0 1.31E-Q9 
Pm-147 1.1588E-Q3 73.366 146.732 O.ooEtOO 8.50E-Q2 1.70E-Ql 
Pu-238 1.7146E-04 73.366 146.732 O.ooEtOO 1.26E-02 2.52E-Q2 
Pu-239 1.9484E-Q2 73.366 146.732 O.OOEtOO 1.43EtOO 2.86EtOO 
Pu-240 6.7919E-Q5 73.366 146.732 O.OOEtOO 4.98E-Q3 9.97E-03 
Pu-241 4.1774E-Q6 73.366 146.732 O.OOEtOO 3.06E-04 6.13E-04 
Pu-242 4.3751E-13 73.366 146.732 O.OOEtOO 3.21E-ll 6.42E-ll 
Ra-226 2.4219E-ll 73.366 146.732 O.OOEtOO 1.78E-09 3.55E-Q9 
Ra-228 2.3572E-ll 73.366 146.732 O.OOEtOO 1.73E-09 3.46E-Q9 
Ru-l06 3.0951E-l0 73.366 146.732 O.OOEtOO 2.27E-08 4.54E-08 
89079 1.6488E-Q5 73.366 146.732 O.OOEtOO 1."21E-03 2.42E-Q3 
8n-126 3.7564E-Q5 73.366 146.732 O.OOEtOO 2.76E-Q3 5.51E-Q3 
8r-90 1.2052EtOO 73.366 146.732 O.OOEtOO 8.84E+Ol 1.77E+02 
Te-99 4.4825E-04 73.366 146.732 O.OOEtOO 3.29E-02 6.58E-Q2 
Th-229 4.6478E-ll 73.366 146.732 O.OOEtOO 3.41E-Q9 6.82E-Q9 
Th-230 2.2259E-Q9 73.366 146.732 O.OOEtOO 1.63E-07 3.27E-Q7 
Th-232 2.3691E-ll 73.366 146.732 O.ooEtOO 1.74E-Q9 3.48E-09 
Tl-208 5.8256E-Q9 73.366 146.732 O.OOEtOO 4.27E-Q7 8.55E-Q7 
U-232 1.5759E-08 73.366 146.732 O.OOEtOO 1.16E-Q6 2.31E-Q6 Thermal Power
 
U-233 1.0110E-08 73.366 146.732 O.OOEtOO 7.42E-07 1.48E-oG
 Nominal Heat Bounding 
U-234 4.9001E-Q6 73.366 146.732 O.OOEtOO 3.59E-04 7.19E-04 Output Heal Output 
U-235 -2.3191E-Q6 73.366 0.000 1.05E-Q3 8.84E-04 1.05E-Q3 /Wattsl /Watts) 
U-238 1.2633E-Q5 73.366 146.732 O.OOEtOO 9.27E-04 1.85E-Q3 1.13E+OO 2.26E+OO 
U-238 -9.5407E-08 73.366 0.000 7.47E-04 7.40E-04 7.47E-04 Total Total 
Y-90 1.2053EtOO 73.366 146.732 O.OOEtOO 8.84E+Ol 1.77E+02 
Other Radionuelides 1.00E+02 2.01E+02 
In.Template SeIedioo Summa1'Y•.1lln'Dul>~,am1 C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: FAST FAST This Template was used for the following reasons: 

Fuel Cladding: UNKNOWN ZIRC This template is a good C9p1Oximation since it: is a FAST, Uraniumfuet 
BOl HM Constituenb: U02 U 

SOL Enrichment C;~ 18.00000074 10to40 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 73.366 Nominal bumup calculated from the heevy metal mass destroyed. 
Bounding: 146.732 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl
BumUD MultiDller Given SumuD Estimated EOl HMlGlven EOl HM 

Nomlnal:1 8.66 I 1.011 
Bounding: 17.32 ,

Reactor shutdown. core removal. storage. shipping or other date conflnmng that Irradiation caasad for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fud and Template Joformation Estimated 

Fuel Name: SPEC (ORME) 'Fuel decay start date: 1958 Canister usage: 
SNFID#: 208 Estimates as of: 2030 HIC 

Fuel Units & llescr: 1 - FLAT PLATES IN CAN Template: HFBR (Heavy Water. Alum., to to 20%, U) 1.00 
Heavy Metal Mass: BOl=2.39k9 ; EOl=2.39k9 'Template Bumup(MWd): 15 
ROD 510'_ Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00034251
 

Template Dec:ay Time' 65 years
 

U. Estimates m x. x. b Y. Y. Gamma Sources 
Photon Total 

CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)'
 Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.3460E-D9 45.432
 90.864 O.OOE+OO 2.43E-D7 4.86E-07 Avg. MeV 
Am-241 2.9433E-D2 45.432 90.864 O.ooE+OO 1.34E+OO 2.67E+OO 0.0150 3.162E+12 
Am-242m 7.2600E-OO 45.432 90.864 O.ooE+OO 3.30E-04 6.5OE-04 0.0250 6.537E+l1 
Am-243 6.3740E-OO 45.432 90.864 O.ooE+OO 2.90E-04 5.79E-D4 0.0375 5.726E+l1 
C-14 2.9460E-08 45.432 90.864 O.ooE+OO 1.34E-OO 2.66E-OO 0.0575 6.440E+l1 
CI-36 5.9507E-35 45.432 90.864 O.ooE+OO 2.70E-33 5.41E-33 0.0850 3.667E+l1 
Cm-243 7.3933E-07 45.432 90.864 O.ooE+OO 3.36E-D5 6.72E-05 0.1250 2.383E+l1 
Cm-244 I.9660E-D5 45.432 90.864 O.ooE+OO 8.93E-D4 1.79E-03 0.2250 3.158E+l1 
Co-50 4.3927E-08 45.432 90.864 O.ooE+OO 2.ooE-OO 3.99E-OO 0.3750 1.375E+l1 
Cs-l34 5.7507E-l0 45.432 90.864 O.ooE+OO 2.61E-08 5.23E-{)8 0.5750 2.415E+12 
Cs-135 4.8607E-OO 45.432 90.864 O.ooE+OO 2.21E-04 4.42E-04 0.8500 2.317E+l0 
Cs-137 7.1533E-Dl 45.432 90.864 O.ooE+OO 3.25E+Ol 6.50E+Ol 1.2500 8.345E+09 
Eu-l54 5.5553E-D4 45.432 90.864 O.ooE+OO 2.52E-D2 5.05E-02 1.7500 6.042E+08 
Eu-155 7.5600E-{)6 45.432 90.864 O.ooE+OO 3.44E-04 6.89E-04 2.2500 6.387E+04 
Fe-55 8.7333E-09 45.432 90.864 O.ooE+OO 3.97E-07 7.94E-07 2.7500 1.629E+04 
H-3 3.7313E-04 45.432 90.864 O.ooE+OO 1.70E-02 3.39E-02 3.5000 3.379E+02 
1-129 7.1600E-07 45.432 90.864 O.ooE+OO 3.25E-05 6.51E-D5 5.0000 1.413E+02 
Kr-85 5.5793E-03 45.432 90.864 O.ooE+OO 2.53E-Ol 5.07E-Ol 7.0000 1.583E+Ol 
Np-237 4.2207E-{)6 45.432 90.864 O.ooE+OO 1.92E-D4 3.84E-D4 11.0000 1.793E+OO 
Pa-231 8.3333E-09 45.432 90.864 O.ooE+OO 3.79E-D7 7.57E-07 
Pb-21 0 2.4613E-12 45.432 90.864 O.ooE+OO 1.12E-l0 2.24E-l0 
Pm-147 3.1780E-07 45.432 90.864 O.ooE+OO 1.44E-05 2.89E-05 
Pu-238 3.8753E-03 45.432 90.864 O.ooE+OO 1.76E-Ol 3.52E-Dl 
Pu-239 1.0300E-D2 45.432 90.864 O.ooE+OO 4.66E-Ol 9.36E-Ol 
Pu-240 5.3920E-D3 45.432 90.864 O.ooE+OO 2.45E-Ol 4.90E-Ol 
Pu-241 4.3067E-D2 45.432 90.864 O.ooE+OO 1.96E+OO 3.91E+OO 
Pu-242 3.0713E-{)6 45.432 90.864 O.ooE+OO 1.40E-D4 2.79E-04 
Ra-226 5.8127E-12 45.432 90.864 O.ooE+OO 2.64E-l0 5.28E-l0 
Ra-228 4.5447E-14 45.432 90.864 O.ooE+OO 2.OOE-12 4.13E-12 
Ru-lOO 3.085OE-19 45.432 90.864 O.ooE+OO 1.40E-17 2.80E-17 
56079 1.2533E-{j5 45.432 90.864 O.ooE+OO 5.69E-D4 1.14E-D3 
5n-126 1.1393E-{j5 45.432 90.864 O.ooE+OO 5.18E-D4 1.04E-D3 
5r-90 6.3033E-Dl 45.432 90.864 O.ooE+OO 2.86E+Ol 5.73E+Ol 
Tc-99 4.3527E-D4 45.432 90.864 O_ooE+OO 1.98E-02 3.96E-02 
Th-229 5.2893E-12 45.432 90.864 O_ooE+OO 2.40E-l0 4.81E-l0 
Th-230 4.6620E-l0 45.432 90.864 O.ooE+OO 2.13E-08 4.25E-{)8 
Th-232 5.1647E-14 45.432 90.864 O.ooE+OO 2.35E-12 4.69E-12 
TI-208 4.9873E-D9 45.432 90.864 O.ooE+OO 2.27E-D7 4.53E-D7 
U-232 1.3513E-08 45.432 90.864 O.ooE+OO 6.14E-D7 1.23E-OO Thermal Power 
U-233 1.3927E-D9 45.432 90.864 O.ooE+OO 6.33E-{)8 1.27E-07 Nominal Heat Bounding 
U-234 1.I380E-{)6 45.432 90.864 O.ooE+OO 5.17E-D5 1.03E-D4 Output Heat Output 
U-235 -2.5335E-OO 45.432 0.000 2.66E-D4 1.51E-D4 2.66E-D4 lWattsl (Watts) 
U-236 1.3007E-{j5 45.432 90.864 O.ooE+OO 5.91E-04 1.18E-D3 4.22&01 8.44E-Gl 
U-238 -1.4207E-{)8 45.432 0.000 7.62E-D4 7.61 E-D4 7.62E-D4 Total Total 
Y-90 6.3053E-Dl 45.432 90.864 O.ooE+OO 2.86E+Ol 5.73E+Ol 
Other Radionudides 3.09E+Ol 6.19E+Ol 

W. Template SeIe<1ions.m~ri: ••Jl<JnIl! andC11ed<5 
Template Selection SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: ORGANIC HEAVY WATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM (1100) ALUM This fuel matches on dadding and SOL heavy metal, heavy water is a conservative assumption tor
 
BOL HM Cons1ltuenls: U-Mo U moderator, and tt is fairly dose on enrichment.
 

BOl Enrichment eyo: 5.146443515 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFO estimated 

Nominal: 45.432 Nominal bumup assumed to be 2% of SOL heavy metal mass. 
Boundlng:1 90.864 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMfGiven EOl HM 

Nomlnal:1 0.43 I 0.981 
Bounding: 0.87 ,

Reactor shutdown, core removal, storage, shiPping or other date confnmmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated Vtti1h this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worl<sheet 
I. Fuel ami Template lIlf&"""'tioJl Estimated 

Fuel Name: SPERT-1II 1 Fue: decay start date: 1966 Canister usage: 
SNFID#: 209 Estimates as of: 2030 HIC 

Fuel Units & Oeser: 3 - CANISTER OF SCRAP Template: PWR (Ught Water. Zirc, 0 to 5%, U) 1.00 
Heavy Metal Mass: BOl.= : EOl.=9.74kg :2Template Bumup(MWd): 61.92 
ROD St~ Siw: INEEl Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time" 50 years 
n. Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 1.0733E-Q9 9,262.374 9,262.374 O.OOE+OO 9.94E-06 9.94E-OS Avg.MeV 

~~--~ 

Am-241 1.4751E-Ol 9,262.374 9,262.374 O.OOE+OO 1.37E+03 1.37E+03 0.0150 3.524E+14 
Am-242m 2.6809E-04 9,262.374 9,262.374 O.OOE+OO 2.48E+OO 2.48E+OO 0.0250 7.063E+13 
Am-243 6.2484E-04 9,262.374 9,262.374 O.OOE+OO 5.79E+OO 5.79E+OO 0.0375 6.656E+13 
C-14 4.7820E-05 9,262.374 9,262.374 --O.OOE+OO 4.43E-Ol 4.43E-Ql 0.0575 8.327E+13 
CI-36 8.0297E-Q7 9,262.374 9,262.374 O.OOE+OO 7.44E-Q3 7.44E-03 0.0850 3.891E+13 
Cm-243 1.7426E-Q4 9,262.374 9,262.374 O.OOE+OO 1.61E+OO 1.61E+OO 0.1250 2.589E+13 
Cm-244 2.7616E-Q2 9,262.374 9,262.374 O.OOE+OO 2.56E+02 2.56E+02 0.2250 3.322E+13 
Co-6O 3.5610E-Q4 9,262.374 9,262.374 O.OOE+OO 3.30E+OO 3.30E+OO 0.3750 1.435E+13 
Cs-l34 2.6260E-07 9,262.374 9,262.374 O.OOE+OO 2.43E-Q3 2.43E-03 0.5750 3.379E+14 
Cs-l35 1.4433E-05 9,262.374 9,262.374 O.OOE+OO 1.34E-Ql 1.34E-Ql 0.8500 3.299E+12 
Cs-137 9.8870E-Ql 9,262.374 9,262.374 O.OOE+OO 9.16E+03 9.16E+03 1.2500 2.099E+12 
Eu-l54 6.0320E-03 9,262.374 9,262.374 O.ODE+OO 5.59E+Ol 5.59E+Ol 1.7500 9.232E+l0 
Eu-155 2.1770E-Q4 9,262.374 9,262.374 O.ODE+OO 2.02E+OO 2.02E+OO 2.2500 1.517E+07 
Fe-55 7.9296E-Q7 9,262.374 9,262.374 O.ODE+OO 7.34E-Q3 7.34E-03 2.7500 5.346E+07 
H-3 8.9486E-Q3 9,262.374 9,262.374 O.ODE+OO 8.29E+Ol 8.29E+Ol 3.5000 3.815E+06 
1-129 9.8288E-Q7 9,262.374 9,262.374 O.ODE+OO 9.10E-Q3 9.10E-03 5.0000 1.63OE+06 
Kr-85 1.0707E-Q2 9,262.374 9,262.374 O.ODE+OO 9.92E+Ol 9.92E+Ol 7.0000 1.878E+05 
Np-237 1.1927E-05 9,262.374 9,262.374 O.OOE+OO 1.10E-Ol 1.10E-Ql 11.0000 2.157E+04 
Pa-231 1.4703E-Q9 9,262.374 9,262.374 O.ODE+OO 1.36E-05 1.36E-05 
Pb-21 0 1.6828E-l0 9,262.374 9,262.374 O.ODE+OO 1.56E-06 1.56E-OS 
Pm-147 6.9606E-06 9,262.374 9,262.374 O.ODE+OO 6.45E-Q2 6.45E-Q2 
Pu-236 6.6263E-Q2 9,262.374 9,262.374 O.OOE+OO 6.14E+02 6.14E+02 
Pu-239 1.1618E-Q2 9,262.374 9,262.374 O.ODE+OO 1.08E+02 1.08E+02 
Pu-240 1.5142E-Q2 9,262.374 9,262.374 O.OOE+OO 1.40E+02 1.40E+02 
Pu-241 4.3768E-Ql 9,262.374 9,262.374 O.OOE+OO 4.05E+03 4.05E+03 
Pu-242 6.4260E-05 9,262.374 9,262.374 O.ODE+OO 5.95E-Ol 5.95E-Ol 
Ra-226 3.8501E-l0 9,262.374 9,262.374 O.ODE+OO 3.57E-06 3.57E-06 
Ra-228 5.2955E-12 9,262.374 9,262.374 O.OOE+OO 4.90E-oB 4.90E-08 
Ru-1OS 2.0413E-14 9,262.374 9,262.374 O.OOE+OO 1.89E-l0 1.89E-l0 
8e-79 1.2376E-05 9,262.374 9,262.374 O.OOE+OO 1.15E-Ol 1.15E-Ql 
8n-126 2.5210E-05 9,262.374 9,262.374 O.OOE+OO 2.34E-Ol 2.34E-Ql 
8r-90 6.4163E-Ql 9,262.374 9,262.374 O.ODE+OO 5.94E+03 5.94E+03 
Tc-99 3.9357E-Q4 9,262.374 9,262.374 O.ODE+OO 3.65E+OO 3.65E+OO 
Th-229 1.5644E-l0 9,262.374 9,262.374 O.ODE+OO 1.45E-OS 1.45E-06 
Th-230 2.7972E-oB 9,262.374 9,262.374 O.ODE+OO 2.59E-04 2.59E-04 
Th-232 5.3036E-12 9,262.374 9,262.374 O.ODE+OO 4.91E-08 4.91E-oB 
TI-208 1.5136E-Q7 9,262.374 9,262.374 O.ODE+OO 1.40E-Q3 1.40E-03 
U-232 4.1005E-Q7 9,262.374 9,262.374 O.ODE+OO 3.80E-03 3.80E-03 Thermal Power 
U-233 2.5656E-oB 9,262.374 9,262.374 O.ODE+OO 2.39E-Q4 2.39E-Q4 Nominal Heat Bounding 
U-234 5.2665E-05 9,262.374 9,262.374 O.ODE+OO 4.88E-Ql 4.88E-Ql Output HeatOulput 
U-235 -1.4487E-06 9,262.374 0.000 1.35E-03 O.OOE+OO 1.35E-03 /Watts\ /Watts\ 
U-236 7.5888E-06 9,262.374 9,262.374 O.ODE+OO 7.03E-Q2 7.03E-Q2 1.68E+02 1.68E+02 
U-238 -2.6129E-Q7 9,262.374 0.000 6.33E-03 3.91E-Q3 6.33E-03 Total Total 
V-90 6.4180E-Ql 9,262.374 9,262.374 O.ODE+OO 5.94E+03 5.94E+03 
Other Radionuclides 8.83E+03 8.83E+03 
m. TemplateSeledlon S1unmarY, ._C~ 

Template selection Summary 
FromSFD ~ Basis for Parameter Differences:
 

_-..or: UGHTWATER UGHTWATER This Template was used for the following reasons:
 
Fuel Cladding: Z1RC-2 ZIRC This fuel matches on all puametGrs except enrichment (unknown). 

SOL HM Conatltuents: U02 U 
BOL Enrichment 0/0: Oto 5 

Bumup Summary (MWdY Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 9,262.374 Nominal bumup sel equal :0 bounding bumup. 
Boundlng:1 I 9,262.374 Bounding bumup estimated by assuming BOL heavy metal mass was twice EOL 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimsted EOl HMiGiven EOl HM 

Nominal: 13.58 I 1.581 
Boundlng:1 13.58 ,

Reactor shutdown, core removal, storage, shIpping or other date confinmng that madiatlon ceased for fuel.
 

'Total bumup for all fuel associated with this wor1<sl1eet must be divided by BOl heavy metal mass to get specific bumup values (MWdiMT).
 

DOEl8NF/REP-Q78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
I. fuel and TetIl(Jlate lof~tWn Estimated 

Fuel Name: SPSS (SPERT) 'Fuel decay start date: 1959 Canister usage: 
SNFID#: 213 Estimates as of: 2030 18"xl0' 

Fuel Unllll & Doser: 1 - CANISTER OF SCRAP Template: Pathfinder (Ughl Water, SST, 60 to 100%, U) 0.08 
_vy Metal Mass: BOL:.59k9 ; EOL:.59k9 "Template Bumup(MWd): 6.01 
ROD Storage Site: INEEL Template BOL _vy Metal M.s. (MT): 0.00012882
 

Template Dacay Tima' 65 years
 
U. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.S940E-08 1.889 3.779 O.OOE+OO 8.68E-08 1.74E-07 AV9·MeV 
Am-241 1.1471E-04 1.889 3.779 O.OOE+OO 2.17E-04 4.33E-04 0.0150 1.379E+ll 
Am-242m 7.4210E-09 1.889 3.779 O.OOE+OO 1.40E-08 2.80E-Q8 0.0250 2.866E+l0 
Am-243 9.8236E-l0 1.889 3.779 O.OOE+OO 1.88E-Q9 3.71E-09 0.0375 2.490E+l0 
C-14 2.2928E-04 1.889 3.779 O.OOE+OO 4.33E-04 8.66E-04 0.0575 2.672E+10 
CI-36 1.2260E-OO 1.889 3.779 O.OOE+OO 2.32E-OO 4.63E-OO 0.0850 1.614E+10 
Cm-243 1.2oooE-l0 1.889 3.779 O.OOE+OO 2.27E-l0 4.S3E-l0 0.1250 1.047E+l0 
Cm-244 7.3577E-l0 1.889 3.779 O.OOE+OO 1.39E-Q9 2.78E-09 0.2250 1.393E+10 
Co-6O 1.3732E-03 1.889 3.779 O.OOE+OO 2.S9E-03 S.19E-03 0.3750 6.067E+09 
Cs-l34 1.2709E-l0 1.889 3.779 O.OOE+OO 2.40E-l0 4.80E-l0 0.5750 1.021E+11 
Cs-13S 3.0316E-QS 1.889 3.779 O.OOE+OO S.73E-05 1.1SE-04 0.8500 9.912E+08 
Cs-137 7.2S79E-Ol 1.889 3.779 O.OOE+OO 1.37E+OO 2.74E+OO 1.2500 7.174E+08 
EU-l54 S.97S0E-OS 1.889 3.779 O.OOE+OO 1.13E-04 2.26E-04 1.7500 2.551E+07 
Eu-1SS 1.0S77E-05 1.889 3.779 O.OOE+OO 2.00E-OS 4.00E-OS 2.2500 4.823E+03 
Fe-SS 4.1631E-07 1.889 3.779 O.OOE+OO 7.87E-07 I.S7E-OO 2.7500 2. 160E+03 
H-3 4.6722E-04 1.889 3.779 O.OOE+OO 8.83E-04 1.77E-03 3.5000 3.302E-ol 
1-129 7.3195E-07 1.889 3.779 O.OOE+OO I.38E-OO 2.77E-OO 5.0000 1.372E-ol 
Kr-SS S.9418E-03 1.889 3.779 O.OOE+OO 1.12E-02 2.2SE-Q2 7.0000 1.527E-02 
Np-237 1.1499E-OO 1.889 3.779 O.OOE+OO 2.17E-06 4.35E-OO 11.0000 1.721E-03 
Pa-231 7.0899E-08 1.889 3.779 O.OOE+OO 1.34E-Q7 2.68E-07 
Pb-21 0 2.2363E-12 1.889 3.779 O.OOE+OO 4.22E-12 8.4SE-12 
Pm-147 4.2296E-Q7 1.889 3.779 O.OOE+OO 7.99E-07 1.60E-06 
Pu-238 2.3295E-04 1.889 3.779 O.OOE+OO 4.40E-04 8.80E-04 
Pu-239 6.6722E-04 1.889 3.779 O.OOE+OO 1.26E-Q3 2.S2E-Q3 
Pu-240 8.SS56E-OS 1.889 3.779 O.OOE+OO 1.64E-04 3.27E-04 
Pu-241 1.6889E-04 1.889 3.779 O.OOE+OO 3.19E-04 6.38E-04 
Pu-242 1.9717E-Q9 1.889 3.779 O.OOE+OO 3.73E-09 7.4SE-09 
Ra-226 4.S740E-12 1.889 3.779 O.OOE+OO 8.64E-12 1.73E-ll 
Ra-228 8.3511E-12 1.889 3.779 O.OOE+OO 1.56E-l1 3.16E-ll 
Ru-lOO 2.0S16E-19 1.889 3.779 O.OOE+OO 3.88E-19 7.7SE-19 
5e-79 1.3220E-Q5 1.889 3.779 O.OOE+OO 2.50E-QS S.OOE-05 
5n-126 1.1489E-Q5 1.889 3.779 O.OOE+OO 2.17E-OS 4.34E-05 
5r-90 6.6872E-Ql 1.889 3.779 O.OOE+OO 1.26E+OO 2.S3E+OO 
Tc-99 4.6639E-04 1.889 3.779 O.OOE+OO 8.81E-04 1.76E-Q3 
Th-229 2.3727E-ll 1.889 3.779 O.OOE+OO 4.48E-l1 8.97E-ll 
Th-230 2.73S4E-l0 1.889 3.779 O.OOE+OO S.17E-l0 1.03E-Q9 
Th-232 8.3594E-12 1.889 3.779 O.OOE+OO 1.S8E-ll 3.16E-ll 
T~208 1.6228E-Q8 1.889 3.779 O.OOE+OO 3.07E-Q8 6.13E-Q8 
U-232 4.3960E-Q8 1.889 3.779 O.OOE+OO 8.31E-Q8 1.66E-Q7 Thermal Power 
U-233 3.3344E-Q9 1.889 3.779 O.OOE+OO 6.30E-09 1.26E-Q8 Nominal Heat Bounding 
U-234 4.0749E-07 1.889 3.779 O.OOE+OO 7.70E-Q7 1.54E-06 Output Heat Output 
U-235 -2.7761 E-06 1.889 0.000 1.19E-Q3 1.18E-Q3 1.19E-03 fWattsl fWattsi 
U-236 1.6190E-Q5 1.889 3.779 O.OOE+OO 3.OOE-QS 6.12E-05 1.54E-G2 3.08E-Q2 
U-238 -2.8S47E-09 1.889 0.000 1.38E-05 1.38E-QS 1.38E-05 Total Total 
Y-90 6.6889E-Ql 1.889 3.779 O.OOE+OO 1.26E+OO 2.S3E+OO 
Other Radionuclides 1.72E+OO 3.43E+OO 
m. 1'empla..~ s.m-ri',Ilun!>l,,$uIllll!llri'••rlI/().... 
Tempi'" selection Summary 

FromSFD Usm Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATEA 

Fuel Cladding: SST (304L) SST 
BOL HM Conslltuanlll: 002 U 

SOL Enrichment ok: 93.05084746 6010100 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:1 1.889 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 3.n9 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mul1fpller Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.07 I 1.001 
Bounding:1 0.14 ,

Reactor shutdown, core removal. storage, shiPPing or other date conflnlllng that Irradiation ceased for fuel.
 

2lotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDqlIate Infcnuation Estimated 

Fuel Nama: THOR (TAIWAN) 1 Fuel decay start date: 1997 Canister usage: 
SNFIDiI: 629 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 35 - MTR TYPE Template: TRIGA-AI (LW/U-Zrx. Alum.• 10 to 20%, U) 1.46
 
Heavy Metal Mas" 801.=5.061<9 ; E01.=4.10k9 'Template Bumup(MWd): 6.65
 
ROD Siorage SU,,: SRS Template BOL Heavy Metal Mass (MT): 0.00018
 

Template Decay Time' 25 ya.rs
 
m b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ac-22"'7,...- ---'3"'.8':"2~7cOl E~.Q~9----~91~8".7"-'2'"'4---___,;1",8:'=3=7.7448 0.OOE+OO"',,__---:;3::;:.52E.Q8 7.03E-OO Avg. MeV 
Am-241 4.4195E.Q3 918.724 1,837.448---O:00E+oo 4.06E+OO 8.12E+OO 0.0150 1.661E+14 
Am-242m 1.8195E.Q6 918.724 1,837.448 O.OOE+OO 1.67E.Q3 3.34E-03 0.0250 3.431E+13 
Am-243 2.3278E.Q7 918.724 1,837.448 O.OOE+OO 2.14E.Q4 4.28E.Q4 0.0375 3.436E+13 
C-14 4.3203E.Q5 918.724 1,837.448 O.OOE+OO 3.97E.Q2 7.94E-0:;;2o-_lIc----0;c.~05::;7,;:5------'3'".29~~~5~E+':1~3 
CI-36 4.3023E.Q8 918.724 1,837.448 ------O:OOE+oo 3.95E.Q5 7.91E.Q5 0.0850 1.982E+13 
Cm-243 1.6872E-07 918.724 1,837.448 O.OOE+OO 1.55E.Q4 3.10E.Q4 0.1250 2.015E+13 
Cm-244 1.4660E-OO 918.724 1,837.448 O.OOE+OO 1.35E-03 2.69E.Q3 0.2250 1.793E+13 
Co-6O 2.2376E.Q3 918.724 1,837.448 O.OOE+OO 2.OOE+OO 4.11E+OO 0.3750 7.457E+12 
Cs-l34 1.2525E-04 918.724 1,837.448 O.OOE+OO 1.15E.Ql 2.30E.Ql 0.5750 1.206E+14 
Cs-l35 3.1549E.Q5 918.724 1,837.448 O.OOE+OO 2.90E.Q2 5.80E.Q2 0.8500 9.954E+12 
Cs-137 1.7368E+OO 918.724 1.837.448 O.OOE+OO 1.60E+03 3.19E+03 1.2500 1.045E+13 
Eu-l54 2.6947E.Qt 918.724 1,837.448 O.OOE+OO 2.48E+02 4.95E+02 1.7500 3.198E+l1 
Eu-155 2.6857E-02 918.724 1,837.448 0.OO;oE+OO~c__--..,2<'.4~~7;;E='+O"""I---~4".9;;3::;:E"'+O;;,lc___lI--2~.~25OO~~ ...:4".90;;;;;7~E+'-:06;:;-
Fe-55 4.2105E.Q5 918.724 1,837.448 O.OOE+OO 3.87E.Q2 7.74E.Q2 2.7500 1.130E+06 
H-3 3.5173E-03 918.724 1,837.448 O.OOE+OO 3.23E+OO 6.46E+OO 3.5000 2.640E+03 
'-129 7.3605E-07 918.724 1,837.448 O.OOE+OO 6.78E.Q4 1.36E.Q3 5.0000 1.030E+03 
Kr-85 6.9283E-02 918.724 1,837.448 O.OOE+OO 6.36E+Ol 1.27E+02 7.0000 1.162E+02 
Np-237 1.4752E.Q8 918.724 1,837.448 O.OOE+OO 1.36E-03 2.71E.Q3 11.0000 1.320E+Ol 
Pa-231 8.3970E.Q9 918.724 1,837.448 O.OOE+OO 7.71 E.Q8 1.54E.Q5 
Pb-21 0 1.4995E-13 918.724 1,837.448 O.OOE+OO 1.36E-l0 2.76E-l0 
Pm-147 1.0567E.Q2 918.724 1,837.448 O.OOE+OO 9.71E+OO 1.94E+Ol 
Pu-238 1.1543E.Q3 918.724 1,837.448 O.OOE+OO l.OOE+OO 2.12E+OO 
Pu-239 5.6917E.Q3 918.724 1,837.448 O.OOE+OO 5.23E+OO 1.05E+Ol 
Pu-240 2.2802E.Q3 918.724 1,837.448 O.OOE+OO 2.08E+OO 4.15E+OO 
Pu-241 4.8045E.Q2 918.724 1,837.448 O.OOE+OO 4.41E+Ol 8.83E+Ol 
Pu-242 3.0802E.Q7 918.724 1,837.448 O.OOE+OO 2.81E-04 5.62E.Q4 
Ra-226 5.1293E-13 918.724 1,837.448 O.OOE+OO 4.71E-l0 9.42E-l0 
Ra-228 2.3323E-l0 918.724 1,837.448 O.OOE+OO 2.14E.Q7 4.29E.Q7 
Ru-lOO 1.0075E.Q7 918.724 1,837.448 O.OOE+OO 9.26E-05 1.85E.Q4 
Se-79 1.2935E.Q5 918.724 1,837.448 O.OOE+OO 1.19E.Q2 2.38E.Q2 
Sn-126 1.2238E-05 918.724 1,837.448 O.OOE+OO 1.12E.Q2 2.25E.Q2 
Sr-90 1.6165E+OO 918.724 1,837.448 O.OOE+OO 1.49E+03 2.97E+03 
Tc-99 4.4120E.Q4 918.724 1,837.448 O.OOE+OO 4.05E.Ql 8.11E.Ql 
Th-229 4.5684E-l0 918.724 1,837.448 O.OOE+OO 4.20E.Q7 8.39E.Q7 
Th-230 6.8271E-ll 918.724 1,837.448 O.OOE+OO 6.27E.Q8 1.25E.Q7 
Th-232 2.3744E-l0 918.724 1,837.448 O.OOE+OO 2.18E.Q7 4.36E.Q7 
T~208 1.7368E-08 918.724 1,837.448 O.OOE+OO 1.60E.Q5 3.19E-05 
U-232 4.6797E.Q8 918.724 1,837.448 O.OOE+OO 4.30E-05 8.60E-05 Thermal Power 
U-233 1.3146E.Q7 918.724 1,837.448 O.OOE+OO 1.21E.Q4 2.42E.Q4 Nominal Heat Bounding 
U-234 2.5729E.Q7 918.724 1,837.448 O.OOE+OO 2.36E.Q4 4.73E.Q4 Output Heat Output 
U-235 -2.6159E.Q8 918.724 0.000 1.02;E~.()2~--...:7~.7;.;9;E:..;.Q3~--___;:1.;02;;E~.Q~2c____lI__!lW~'a1tS~SI~-..,~lW'a1tS;;:::;'11:-
U-236 1.2719E.Q5 918.724 1,837.448 O.OOE+OO 1.17E.Q2 2.34E.Q2 2.0SE+Ol 4.09E+Ol 
U-238 -3.6857E.Q8 918.724 0.000 1.16E.Q4 8.OOE-05 1.16E.Q4 Total Total 
Y-90 1.6185E+OO 918.724 1,837.448 O.OOE+OO 1.49E+03 2.97E+03 
Other RadionucUdes 1.73E+03 3.46E+03 
m. Temolate Selection Summary, Ilumup Summarv. and CIlecl<s 
Template Selection Summary 

From SFD Used Basis for Parameler Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This fuel matches on all parameters except enrichment. 

BO;O~~"::~1--793;;- ..:::~~~A=l.X=c::---+---l:-:0c-'~"-0720:---1 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 918.724 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 1,837.448 Bounding bumup assumed to b& twice nominal bumup. 

Checks 
Estimsted Bumupl 

Bumup Muillplier Given Bumup Eslima.... EOL HMlGlven EOL HM
 
Nominal: 4.91
 I 1.011 

Bounding: 9.83 ,
Reactor shutdown. core removal. storage, shipping or other date conflmung that Irradiation ceased for fuel. 

~otal bumup for all fuel associated With this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 
I.FuelIUtll Template1nf_don Estimated 

Fuel Name: TMI-2 'Fuel decay start date: 1979
 Canister usage: 
SNFID#: 228 EstImates as of: 2030
 18"xlD' 

Fuel Units & Oeser: 1 - CANISTER OF SCRAP Template: PWR (Ught Water, Zirc. 0 to 5%, U)
 0.06 
Heavy Metal Mass: BOL=.03k9 ; EOl=.03k9 'Template Bumup(MWd):
 61.92
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time:
 50 years 

D. Estimates m x. b Yn Yb Gamma Sources 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0733E-Q9 0.190 0.380 O.OOE-tOO 2.04E-10 4.08E-10 Avg.MeV
 
Am-241 1.4751E-Q1 0.190 0.380 O.OOE-tOO 2.81E-Q2 5.61E-02
 0,0150 1.447E+10 
Am-242m 2.6809E-04 0.190 0.380 O.OOE-tOO 5.10E-05 1.02E-Q4 0.0250 2.901E+09 
Am-243 6.2484E-04 0.190 0.380 O.OOE-tOO U9E-Q4 2.38E-04 0.0375 2.733E+O!l 
C-14 4.7820E-05 0.190 0.380 O.OOE-tOO 9.09E-Q6 1.82E-05 0.0575 3.420E+09 
CI-36 8.0297E-07 0.190 0.380 O.OOE-tOO 1.53E-07 3.05E-Q7 0.0850 1.598E+09 
Cm-243 1.7426E-04 0.190 0.380 O.OOE-tOO 3.31E-05 6.63E-05 0.1250 t.063E+09 
Cm-244 2.7616E-02 0.190 0.380 O.OOE-tOO 5.25E-03 1.05E-02 0.2250 1.364E+09 
Co-50 3.5610E-Q4 0.190 0.380 O.OOE-tOO 6.77E-05 1.35E-Q4 0.3750 5.892E+08 
Cs-134 2.625OE-07 0.190 0.380 O.OOE-tOO 4.99E-oB 9.99E-oB 0.5750 1.388E+10 
Cs-135 l.4433E-05 0.190 0.380 O.OOE-tOO 2.75E-06 5.49E-Q6 0.8500 1.355E+08 
Cs-137 9.8870E-01 0.190 0.380 O.OOE-tOO 1.88E-01 3.76E-01 1.2500 8.622E+07 
EU-154 6.0320E-03 0.190 0.380 O.OOE-tOO 1.15E-03 2.29E-03 1.7500 3.791E+06 
EU-155 2.1770E-Q4 0.190 0.380 O.OOE-tOO 4.14E-05 8.28E-Q5 2.2500 6.232E+02 
Fe-55 7.9296E-07 0.190 0.380 O.OOE-tOO 1.51E-Q7 3.02E-Q7 2.7500 2. 196E+03 
H-3 8.9488E-Q3 0.190 0.380 O.OOE-tOO 1.70E-03 3.40E-03 3.5000 1.567E+02 
1-129 9.8288E-Q7 0.190 0.380 O.OOE-tOO 1.87E-07 3.74E-07 5.0000 6.697E+01 
Kr-85 1.0707E-Q2 0.190 0.380 O.OOE-tOO 2.04E-Q3 4.07E-03 7.0000 7.716E+OO 
Np-237 1.1927E-05 0.190 0.380 O.OOE-tOO 2.27E-06 4.54E-Q6 11.0000 8.859E-01 
Pa-231 1.4703E-Q9 0.190 0.380 O.OOE-tOO 2.80E-10 5.59E-10 
Pb-21 0 1.6828E-10 0.190 0.380 O.OOE-tOO 3.20E-11 6.40E-11 
Pm-147 6.9606E-06 0.190 0.380 O.OOE-tOO 1.32E-06 2.65E-Q6 
PU-238 6.6263E-Q2 0.190 0.380 O.OOE-tOO 1.26E-Q2 2.52E-02 
Pu-239 1.1618E-Q2 0.190 0.380 O.OOE-tOO 2.21E-Q3 4.42E-03 
Pu-240 1.5142E-02 0.190 0.380 O.OOE-tOO 2.88E-03 5.76E-Q3 
Pu-241 4.3766E-Q1 0.190 0.380 O.OOE-tOO 8.32E-Q2 1.66E-Q1 
Pu-242 6.425OE-05 0.190 0.380 O.OOE-tOO 1.22E-Q5 2.44E-Q5 
Ra-226 3.8501E-10 0.190 0.380 O.OOE-tOO 7.32E-11 1.46E-10 
Ra-228 52955E-12 0.190 0.380 O.OOE-tOO 1.01E-12 2.01E-12 
Ru-106 2.0413E-14 0.190 0.380 O.OOE-tOO 3.88E-15 7.76E-15 
8e-79 1.2376E-05 0.190 0.380 O.OOE-tOO 2.35E-06 4.71E-Q6 
8n-126 2.5210E-Q5 0.190 0.380 O.OOE-tOO 4.79E-Q6 9.59E-Q6 
8r-90 6.4163E-01 0.190 0.380 O.ooE-tOO 1.22E-Q1 2.44E-Q1 
Te-99 3.9357E-Q4 0.190 0.380 O.ooE-tOO 7.49E-Q5 1.50E-Q4 
Th-229 1.5644E-10 0.190 0.380 O.OOE-tOO 2.98E-11 5.95E-11 
Th-230 2.7972E-08 0.190 0.380 O.ooE-tOO 5.32E-Q9 1.06E-08 
Th-232 5.3036E-12 0.190 0.380 O.OOE-tOO 1.01E-12 2.02E-12 
TI-208 1.5136E-Q7 0.190 0.380 O.ooE-tOO 2.88E-oB 5.76E-oB 
U-232 4.1005E-07 0.190 0.380 O.ooE-tOO 7.80E-oB 1.56E-07 Thermal Power
 
U-233 2.5856E-oB 0.190 0.380 O.ooE-tOO 4.92E-09 9.84E-Q9
 Nominal Heat Bounding 
U-234 5.2665E-05 0.190 0.380 O.ooE-tOO 1.00E-Q5 2.ooE-Q5 Output Heat Output 
U-235 -1.4487E-06 0.190 0.000 2.50E-Q6 2.22E-Q6 2.50E-Q6 (Watts) (Watts) 
U-236 7.5888E-Q6 0.190 0.380 O.ooE-tOO 1.44E-Q6 2.89E-Q6 3.44E~ 6.88E~ 

U-238 -2.6129E-Q7 0.190 0.000 1.04E-05 1.04E-Q5 1.04E-Q5 Total Total 
Y-90 6.4180E-01 0.190 0.380 O.ooE-tOO 1.22E-01 2.44E-Q1 
Other Radionuelldes 1.81E-Q1 3.62E-Q1 
lB. Tempfai<l Selectioll ~l'Y,Pcn'IIll and Checks 
Template Selection SummaIV 

FromSFD Used Basis for Parameter Differences: 
Reactor_: L1GHTWATEA LIGHT WATER 

Fuel Cladding: ZIRG-4 ZIRC 
SOL HM ConsUtuants: U02 U 

BeL Enrichment Of..: 3.588289669 0105 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 0.190 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 0.380 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu Multi lier Given Bumu Estimated EOL HMlGlvan EOL HM 

Nominal: 0.17 I 1.001 
Bounding: 0.34 

lReactor shutdown, core removal, storage, shipping or other date confinning that irradiation ceased for fuel. 

2Totat bumup for all tuet associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup vatues (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template hlfoll'lllation Estimated 

Fuel Name: TMI-2 CORE DEBRIS 1r-Uel decay start date: 1979 Canister usage:
 
SNFID#: 914 Estimates as of: 2030 18"x15'
 

Fuel Units & Oeser: 341 - DEBRIS Template: PWR (Ught Water, Zirc. 0 to 5%, U) 341.00 
Heavy Metal Mas.: BOl=82038.39kg ; EOl=81749.23kg "Template Bumup(MWd): 61.92 
ROD Storage 51..,: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 50 years 
m x" b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' CCi) Inventories(Ci) Inventories(Ci) Group (bounding) 
-',A"'C-=:-2:=27;-,--- -;1-c.o"'7c;33"'E=_-~09;_--___;2~7~4,"'9;c850'.0"'90s;_-_~5~49"',~97~;0"'.181 O.OOE+OO 2.95E-04 5.90E-04 Avg. MeV 
Am-241 1.4751E-01 274,985.090 549,970.181------O'OOE+OO---4-.06E+04 8.11E+04 0.0,'"'5O';;-'-------;2".09=3E;:+--:,,-;:-6 
""A"'m--'_2"'4-;;2;-,m,-----------2i:.'::680=9O;Eo--04;;-;-----2"'7::c4;c,9:;;85~.Oc90;;O------:5"4:;::9"',9"7"0:.:.,:::8i",----:0~.OOE+OO 7.3"7E~+o~,:-----,"'.C'047"'E=-+O'=2---j~---:Oc:.025~.:::0::-------::4:::.194'"=.EO'+..::;15 

Am-243 6.2484E-04 274,985.090 549,970.181 O.OOE+OO 1.7.72E~+O~2:__---3;;'.-;;44;;;E=_+O""2'---j~-""'Oc:.0:::3=75::-------:3':::.95c:2:;;EO'+-:-'50-
C-14 4.7820E-Q5 274,985.090 549,970.181 O.OOE+OO 1.31E+01 2.63E+01 0.0575 4.945E+15 

-;:CC:I-:':36:;..;c- ---'8?-.0~2;;9:;;7;=E--:;:0C:-7-----'2~7;:;4'S,98~5."'090~--__;54~9~,9"'70"'.~,:8"',;----0~.OOE='+O.;;0;;-----;2~.2,ii"'E~.o~::,;~~~~--.;4::.4i2~E':.-'=0t.';~---l1~~~_;0~.08~=5OJ.;~~~~~j2;:;.""3:o1~1'=E='+~1:::c-5 
Cm-243 1.7426E-04 274,985.090 549,970.181 O.<JOE+OO 4.79E+01 9.58E+01 0.1250 1.537E+15 
-;C"'m--'_"'244-;7-------2i:."76-=,O:6cEo--0;c2;;----2"'7::c4;c,985=c:.;.Oc90;;O------:5"4:;::9"',9"7"0:':.,"8i",--0.00E+OO 7.59~Eo.:+03-=::: ..'1~.52E+04 0.2250 1.973E+15 
-;C<:o-""'60~-----~--3;;'.,,56;c';;;Oo;Eo--04;o;_--_--'2"'7;_;4;c,985=c:.;.Oo;90;;o__----:54:-;;;9""9,,7,,,0''0'.,,8,;.' ~_"",0",.00", E+OO 9.79E+01 1.96E+02 0.3750 8.519E+14 
Cs-134 2.6260E-07 274,985.090 549,970.181 O.OOE+OO 7.22"'E".o::;2;,-__---=" .."44:.;;:E_'-0""c----lf_ __'0"'.5:-:7:=5O=-__----=2:::.oo",o:6E=-+,,'.::6 
Cs-135 1.4433E-Q5 274,985.090 549,970.181 O.OOE+OO 3.97E+OO 7.94E+OO 0.8500 1.959E+14 
Cs-137 9.8870E.o1 274,985.090 549,970.181 O.OOE+OO 2.72E+05 5.44E+05 1.2500 1.247E+14 
-;E~U--:-1"547-------·-6;;'."03=-2"'OcEo-.o;c3;;------'2=-7;-;4;-::,985=c:.;.0'"'90;;O------:5"4"9"',9"7;;-:':0.181 O.OOE+OO 1.66E+03 3.32E+03 1.7500 5.482E+12 
Eu-155 2.1770E-04 274,985.090 549,970.181 O.OOE+OO 5.99E+01 1.20E+02 2.2500 9.011E+08 
Fe-55 7.9296E-07 274,985.090 549,970.181 O.OOE+OO 2.18E-Q1 4.36E.o1 2.7500 3.175E+09 
-;-H;c-3O=--------"""'8;:-.9486~~E.o-=3-----'2=7;.;4~,985=."090~----:5"4"9"',9"70"'-.1~81 O.OOE+OO 2.46E+03 4.92E+03 3.5000 2.267E+08 
-;-1-..,2:c:9c------------;9;::.8S2:;;88;;:E~.o.;;7~-----;2"'7;:;4S,985~.~090~--""'5c:;4~9,"'9~70"'.01c8"'1c--O.OOE+OO 2.7;;;0~E-';;0~,---';:5"'.4c;-,;=E-c;O~,'--+-~5.:::oooo=---""9.::;686=E"'+O:::-7 
~K,r--~85=------~-___,1:::.0:-:7"'0=7=E.o~2-----'2=7;.;4-':,9::=8"'5.'=090~--_'54~9"',9=70"'_.1:81 O.OOE+OO 2.94E+03 5.89E+03 7.0000 1.116E+07 
Np-237 1.1927E-Q5 274,985.090 549,970.181 

c
O.OOE+OO 3.28E+OO 6.56E+OO 11.0000 1.281E+06 

-;;P"'a--;;2"'3,~--------:,;-'.4;:7"'03:;;:E~.o-;;;;-9---"""'2=7~4"',985=."'090;;;;---""'5"4"9"',9"'70;c.o, 8""',c----0;c;;.OOE+OO 4.04E-04 8.09E-04 
=P.::b--"2""0=-- --c'='.88""':2"'8=E--=''''0 __'2=7'''4-'-',985=.'''090~---'5'''4"'9"',9=70"'._'"8:-:''__ 0'''.'''00E+oo 4.63E-05 9.25E-QS
Pm-147 6.9606E-06 274,985.090 549,970.181 O.OOE+OO 1.91E+OO 3.63E+OO 
Pu-238 6.6263E-02 274,985.090 549,970.181 O.OOE+OO 1.82E+04 3.64E+04 

-;;P"'U--:;:2""39;;-- --:''''.'~6c;'.;;8E;=.o~2---__;2~7;:;4~,9:;;85~.~090~ __--;54~9~,9~70"'.c'c8' O.OOE+OO 3.19E+03 6.39E+03 
=P_U-_--;::240-;7- ''-'.5=-'==4::=2=E.o~2----2=7:_:4c:.;,985=.::=0=-90;,----,5"4:;::9,,,,9,,70;c:.1.81 O.OOE+OO 4.16E+03 8.33E+03 
Pu-241 4.3766E-01 274,985.090 549,970.181 O.OOE+OO 1.20E+05 2.41E+05 
Pu-242 6.4260E-Q5 274,985.090 549,970.181 O.OOE+OO 1.77E+01 3.53E+01 
Ra-226 3.8501E-10 274,985.090 549,970.181 O.OOE+OO 1.06E-04 2.12E-04 
""R"'a'""'-22=8--------5"'."'295==5-=E--'-1'=2----2:c.7"'4"',985'=."'0""90O-------'5:"4~9-':,9c=7=-0.",8, O.OOE+OO l.46E-06 2.91E-Q6 
-oR"'U"'-''''06.::.... --'2'''.;::04=''''3-=E-:-''''4 2:c.7'''4''',985'='''.0,,90o------'54o-?9,970.181 O.OOE+OO 5.61 E.o9 1.12E-Q8 
-':S~e-..'7:=9-=---------;;1.~23;:7~6:i=E--;-Q5~---"'27C;:;4::-;,9852'",.090~---54S9"',9",7",0:;-:.181 O.OOE+OO 3.40E+OO 6.81E+OO 
Sn-126 2.5210E-Q5 274,985.090 549,970.181 O.OOE+OO 6.93E+OO 1.39E+01 
Sr-90 6.4163E.o1 274,985.090 549,970.181 O.OOE+OO 1.76E+05 3.53E+05 
""T~C--;;99"""-------3"'.=-935:c:-;7=E--:-04~---2=7:_:4c:.;,985=.::=0;::90;,-----c5:c4c:9"',9"7,,,0',:-'8;::'c-----;;-0',=OOE+OO 1.08E+02 2.16E+02 
Th-229 1.5644E-10 274,985.090 549,970.181 O.OOE+OO 4.30E-Q5 8.60E.o5 
Th-230 2.7972E-Q8 274,985.090 549,970.181 O.OOE+OO 7.69E.o3 1.54E.o2 
TIl-232 5.3036E-12 274,985.090 549,970.181 O.OOE+OO 1.46E-Q6 2.92E-Q6
""T1'"'-208~:=-----------',:-:.5"',~36~E.o-=7----2=7:-:4:.::,985=.::=0=-90O-------'54~9"',9"70=-."~80'" O.OOE+OO 4.16E-02 8.32E-Q2 

"'U:--'-2o=3'=2 ---,4"'.;::'005~:;::E..,.o"'7---__;;:27:.;4::-;.9852'=>:.0S'-90;c-----'54S9""9,,,7",,0.181 O.OOE+OO 1.13E.o1 2.26E.o1 Thermal Power 
-;:U;'-233=.:__------'-2=--=-585=6cEo--Q8=------'2"'7::c4;-::,985=c:.;.090=------:54~9"',9,,7,,0':,'8' O.OOE+OO 7.11 E.o3 1.42E.o2 Nominal Heat Bounding 
-;:U:--'-2=34c.:-- ---'57·2~665'-'="'E-Q5~,__----'2=7"'4~,98=5.=-090=_---'54=9E',9'"70",.:-"'8,,-,. 0~.OOE+OO 1.45E+01 2.90E+01 Output Heat Output
U-235 -1.4487E-Q6 274,985.090 0.000 4.50E+OO 4.10E+OO 4.50E+OO /Watts) /Watts)
U-236 7.5888E-Q6 274,985.090 549,970.181 O.OOE+OO 2.0·''9E~+OO~<-----4:i'.-;-,7~Ee-+oo~c--1r~4.~9:::7E~+03=---:109.~95:::E;:+03~-
U-238 -2.6129E-Q7 274,985.090 0.000 2.69E+01 2.68E+01 2.69E+01 Total Total 
V-90 6.4180E.o1 274,985.090 549,970.181 O.OOE+OO 1.76E+05 3.S3E+05 
Other Radionuclides 2.62E+05 5.24E+05 
m. TemnlateS$diunS-..... __ •and Checl<& 
TertIIIlate selection Summery 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator:I--__U=G=HT=W='Ac:Tc::E-'R_-+_-=L1c::G:::HT"'W~AT..E::.R'----I 

BOL m::.~u_::~~t------'Z=:~"'RC4:':2c'---+---~Z"'I~7C:=-----j 
BOL enrichment %: 2.539514873 0105 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
From SFD Estimated
 

Nominal:1 260.471.9001 274,985.090 NomInal bumup calculat,gd from the heavy metal mass destroyed.
 
Boundlr.g:1 489.359.0191 549.970.181
 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupt 

Bumup Multiplier Given Bumup Estlmaled EOL HMlGlven EOL HM
 
Nominal: 0.10
 1.06 I 1.001
 

Boundlng:1 0.19
 1.12,
Reactor shutdown, core removal, stomge. stuppeng or other date confnmlng that Irradiation ceased for fuel. 

~otaI bumup for all fuel associated with this worksheet must be divided by BOl heavy meW mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 

I. Fuel ..... TenljIIate lIlf-*ion Estimated 
Fuel Name: TMI-2 CORE DEBRIS (0-153 & 388) 1Fuel decay start date: 1979 Canister usage: 

SNFID#: 229 Estimates as of: 2030 18"x15' 
Fuol Units & Doser: 2 - DEBRIS Template: PWR (light Water, Zirc. 0 to 5%. U) I 2.00 I 
Heavy Metal Mass: BOl=19.08k9 ; EOl=19.01kg 'Template Bumup(MWd): 61.92 
ROD Storage Site: INEEl Template BOL Heavy Metal Maas (MT): 0.00176911
 

Template Decay Time: 50 years
 

n. Eslimates m x" x. b y" y. Gamma Sources
 
Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ae-227 1.0733E-09 66_567 133.133 O.ooE+OO 7.14E-OS 1.43E-07 Avg.MeV
 
Am-241 1.4751E-01 66.567 133.133 O.ooE+OO 9.82E+OO 1.96E-Kl1
 0.0150 5.066E+12 
Am-242m 2.6809E-04 66.567 133.133 O_ooE+OO 1.78E-02 3_57E-02 0.0250 1.015E+12 
Am-243 6.2484E-04 66_567 133_133 O.ooE+OO 4_16E-02 8.32E-02 0.0375 9.567E+11 
C-14 4_7820E-05 66.567 133.133 O_ooE+OO 3.18E-03 6.37E-03 0.0575 1.197E+12 
CI-36 8.0297E-07 66.567 133_133 O.ooE+OO 5.35E-05 1.07E-04 0.0850 5.593E+11 
Cm-243 1.7426E-04 66.567 133.133 O.ooE+OO 1.16E-02 2.32E-02 0.1250 3.721E+11 
Cm-244 2.7616E-02 66.567 133.133 O.ooE+OO l.84E+OO 3.68E+00 0.2250 4.775E+11 
CO-60 3.5610E-04 66.567 133.133 O.ooE+OO 2.37E-02 4.74E-02 0.3750 2.062E+11 
Cs-134 2.6260E-07 66.567 133.133 O.ooE+OO 1.75E-Q5 3.50E-05 0.5750 4.857E+12 
Cs-135 1.4433E-05 66.567 133.133 O.ooE+OO 9.61E-04 1.92E-Q3 0.8500 4.742E+10 
Cs-137 9.6870E-01 66.567 133.133 O.ooE+OO 6.58E-Kl1 1.32E-Kl2 1.2500 3.018E+10 
Eu-154 6.0320E-Q3 66.567 133.133 O.ooE+OO 4.02E-01 8.03E-01 1.7500 1.327E+09 
EU-155 2.1770E-04 66.567 133.133 O.ooE+OO 1.45E-02 2.90E-Q2 2.2500 2.181E+OS 
Fe-55 7.9296E-Q7 66.567 133.133 O.ooE+OO 5.28E-05 1.06E-04 2.7500 7.685E+OS 
H-3 8.9486E-Q3 66.567 133.133 O.ooE+OO 5.96E-01 1.19E+OO 3.5000 5.487E+04 
1-129 9.8288E-Q7 66.567 133.133 O.ooE+OO 6.54E-OS 1.31E-04 5.ססOO 2.345E+04 
Kr-85 1.0707E-02 66.567 133.133 O.ooE+OO 7.13E-01 1.43E+OO 7.ססOO 2.701E+03 
Np-237 1.1927E-OS 66.567 133.133 O.ooE+OO 7.94E-Q4 1.59E-03 11.ססoo 3.102E+02 
Pa-231 1.4703E-Q9 66.567 133.133 O.ooE+OO 9.79E-OS 1.96E-Q7 
Pb-21 0 1.6628E-10 66.567 133.133 O.ooE+OO 1.12E-08 2.24E-OS 
Pm-147 6.9606E-Q6 66.567 133.133 O.ooE+OO 4.63E-Q4 9.27E-04 
Pu-238 6.6263E-Q2 66.567 133.133 O.ooE+OO 4.41E+OO 8.82E+OO 
Pu-239 1.1618E-Q2 66.567 133.133 O.ooE+OO 7.73E-Q1 1.55E+OO 
Pu-240 1.5142E-Q2 66.567 133.133 O.ooE+OO 1.01E+OO 2.02E+OO 
Pu-241 4.3766E-01 66.567 133.133 O.ooE+OO 2.91E-Kl1 5.83E-Kl1 
Pu-242 6.4260E-QS 66.567 133.133 O.ooE+OO 4.28E-03 8.56E-03 
Ra-226 3.8501E-10 66.567 133.133 O.ooE+OO 2.56E-OS 5.13E-oB 
Ra-228 5.2955E-12 66.567 133.133 O.ooE+OO 3.53E-10 7.OSE-10 
RU-106 2.0413E-14 66.567 133.133 O.ooE+OO 1.36E-12 2.72E-12 
Se-79 1.2376E-QS 66.567 133.133 O.ooE+OO 8.24E-Q4 1.65E-03 
5n-126 2.5210E-QS 66.567 133.133 O.ooE+OO 1.68E-03 3.36E-Q3 
5r-90 6.4163E-Ql 66.567 133.133 O.ooE+OO 4.27E-Kll 8.54E-Kll 
Tc·99 3.9357E-Q4 66.567 133.133 O.ooE+OO 2.62E-02 5.24E-Q2 
Th-229 1.5644E-l0 66.567 133.133 O.ooE+OO 1.04E-OS 2.OSE-oB 
Th-230 2.7972E-oB 66.567 133.133 O.ooE+OO l.66E-Q6 3.72E-06 
Th-232 5.3036E-12 66.567 133.133 O.ooE+OO 3.53E-10 7.06E-10 
11-2OS 1.5136E-Q7 66.567 133.133 O.ooE+OO 1.01E-Q5 2.02E-OS 
U-232 4.1005E-Q7 66.567 133.133 O.ooE+OO 2.73E-QS 5.46E-QS Thenmal Power
 
U-233 2.5856E-OS 66.567 133.133 O.ooE+OO 1.72E-Q6 3.44E-06
 Nominal Heat Bounding 
U-234 5.2665E-QS 66.567 133.133 O.ooE+OO 3.51E-Q3 7.01E-Q3 Output Heat Output 
U-235 -1.4487E-Q6 66.567 0.000 1.29E-Q3 1.19E-Q3 1.29E-Q3 /Watts) /Watts) 
U-236 7.5888E-Q6 66.567 133.133 O.ooE+OO 5.OSE-Q4 1.01E-03 1.20E+OO 2.41E+OO 
U-238 -2.6129E-Q7 66.567 0.000 6.21E-03 6.19E-03 6.21E-Q3 Total Total 
Y-90 6.4180E-Ql 66.567 133.133 O.ooE+OO 4.27E-Kll 8.54E-Kll 
Other Radionuelides 6.34E-Kll 1.27E-Kl2 
m. T......teSdedioo s..m.n.n',n_ , .lIlIdC:;" 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator. UGHT w ATER UGHT WATER 

Fuel C1adding:t-----=:Z"'IR"'C"'-4-';-="----t--='-CZ"'IR:::C:"-''-'----1 

BO~o~==~t-------=3U'O~:::2~o------t----:0~t~:..5::---1 

Bumup Summary (MWd) Basis for bumUD used in estimate: 
FromSFD Estimated 

Nominal: 60.579 66.567 Nominal bumup calallated from the heavy metal mass destroyed. 
Bounding:1 113.8121 133.133 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuDMul1lpUer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.10 1.10 I 1.001 
Boundlng:1 0.20 1.17,

Reactor shutdown. core removal, storage. shiPPing or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide inventory Worksheet 
1. Fueland TeD1jIIale lJlfonuatioo Estimated 

Fuel Name: TORY-IIA 'Fuel decay start dale: 1962 Canister usage:
 
SNFID#: 230 Estimates as of: 2030 HIC
 

Fuel Units & De9cr: 146 - CANISTER OF SCRAP Template: HFBR (Heavy Water, Alum., 40 to 100%. U) 3.65 
Heavy Me1a1 Mass: BO~.65kg ; EO~.65kg 'Tempi... Bumup(MWd): 164.6 
ROD storage Slk: INEEl Template BOl Heavy Metal M..... (MT): 0.000377 

Templala Decay Time' 65 years 
U. EstiJnateo m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.9216E-09 896.182 1,792.363 O.OOE+OO 1.72E-06 3.44E-06 AV9. MeV 
Am-241 1.0419E-Q2 896.182 1,792.363 O.OOE+OO 9.34E+OO 1.87E+Ol 0.0150 6.524E+13 
Am-242m 1.1154E-06 896.182 1,792.363 O.OOE+OO l.00E-03 2.ooE-Q3 0.0250 1.331E+13 
Am-243 3.6944E-05 896.182 1,792.363 O.ooE+OO 3.31E-Q2 6.62E-Q2 0.0375 1.162E+13 
C-14 2.6324E-08 896.182 1,792.363 O.OOE+OO 2.36E-05 4.72E-Q5 0.0575 1.266E+13 
CI-36 4.4435E-31 896.182 1,792.363 O.OOE+OO 3.98E-28 7.96E-28 0.0850 7.492E+12 
Cm-243 1.9101E-06 896.182 1,792.363 O.ooE+OO 1.71E-Q3 3.42E-03 0.1250 4.890E+12 
Cm-244 8.3232E-04 896.182 1,792.363 O.ooE+OO 7.46E-Ol 1.49E+OO 0.2250 6.460E+12 
Co-6O 1.3135E-Q7 896.182 1,792.363 O.OOE+OO 1.18E-04 2.35E-04 0.3750 2.813E+12 
Cs-l34 2.8943E-09 896.182 1,792.363 O.OOE+OO 2.59E-06 5.19E-06 0.5750 4.804E+13 
CS-135 4.2564E-06 896.182 1,792.363 O.OOE+OO 3.81E-03 7.63E-Q3 0.8500 4.993E+ll 
CS-137 7.2053E-Ql 896.182 1,792.363 O.OOE+OO 6.46E+02 1.29E+03 1.2500 1.989E+l1 
EU-I54 1.3852E-Q3 896.182 1,792.363 O.OOE+OO 1.24E+OO 2.48E+OO 1.7500 1.320E+10 
EU-155 2.6634E-Q5 896.182 1,792.363 O.OOE+OO 2.39E-02 4.77E-02 2.2500 1.347E+06 
Fe-55 8.4265E-Q9 896.182 1,792.363 O.OOE+OO 7.55E-06 1.51E-Q5 2.7500 2.069E+06 
H-3 3.7066E-04 896.182 1,792.363 O.OOE+OO 3.32E-Ol 6.64E-Ql 3.5000 2.792E+04 
1-129 6.6403E-07 896.182 1,792.363 O.OOE+OO 5.95E-04 1.19E-Q3 5.0000 1.I77E+04 
Kr-ss 5.9010E-Q3 896.182 1,792.363 O.OOE+OO 5.29E+OO l.06E+Ol 7.0000 1.336E+03 
Np-237 3.1713E-Q5 896.182 1,792.363 O.OOE+OO 2.84E-02 5.68E-Q2 11.0000 1.521E+02 
Pa-231 2.9678E-09 896.182 1,792.363 O.ooE+OO 2.68E-06 5.36E-06 
Pb-21 0 3.0772E-l0 896.182 1,792.363 O.OOE+OO 2.76E-Q7 5.52E-Q7 
Pm-147 1.6883E-Q7 896.182 1,792.363 O.ooE+OO 1.51E-04 3.03E-04 
Pu-236 1.0765E-Ql 896.182 1,792.363 O.ooE+OO 9.65E+Ol 1.93E+02 
PU-239 6.9441E-04 896.182 1,792.363 O.OOE+OO 6.22E-Ql 1.24E+OO 
PU-240 3.8341E-04 896.182 1,792.363 O.OOE+OO 3.44E-Ql 6.87E-Ql 
Pu-241 1.5419E-Q2 896.182 1,792.363 O.OOE+OO 1.36E+Ol 2.76E+Ol 
PU-242 3.0911E-06 896.182 1,792.363 O.OOE+OO 2.77E-03 5.54E-Q3 
Ra-226 6.4642E-l0 896.162 1,792.363 O.OOE+OO 5.79E-Q7 1.16E-Q6 
Ra-228 5.8019E-14 896.182 1,792.363 O.OOE+OO 5.20E-ll 1.04E-l0 
RU-l06 2.7278E-19 896.182 1,792.363 O.OOE+OO 2.44E-16 4.89E-16 
5e-79 1.2333E-Q5 896.182 1,792.363 O.ooE+OO 1.IIE-Q2 2.21E-Q2 
5n-126 1.0188E-Q5 896.182 1,792.363 O.ooE+OO 9.13E-Q3 1.83E-02 
5r-90 6.5371E-Ql 896.162 1,792.363 O.OOE+OO 5.88E+02 1.17E+03 
Tc-99 3.8050E-04 896.182 1,792.363 O.OOE+OO 3.41E-Ql 6.82E-Ql 
Th-229 4.4113E-ll 896.182 1,792.363 O.OOE+OO 3.95E-Q8 7.91E-Q8 
Th-230 4.1233E-Q8 896.162 1,792.363 O.OOE+OO 3.70E-Q5 7.39E-Q5 
Th-232 6.5978E-14 896.182 1,792.363 O.OOE+OO 5.91E-ll 1.18E-l0 
T1-208 3.2362E-Q8 896.182 1,792.363 O.ooE+OO 2.90E-Q5 5.80E-Q5 
U-232 8.7728E-Q8 896.182 1,792.363 O.ooE+OO 7.86E-Q5 1.57E-04 Thermal Power 
U-233 1.1367E-Q8 896.182 1,792.363 O.ooE+OO 1.02E-Q5 2.04E-05 Nominal Heat Bounding 
U-234 7.0717E-Q5 896.182 1,792.363 O.ooE+OO 6.34E-Q2 1.27E-Ql OUtput Heat Output 
U-235 -2.8661 E-Q6 896.182 0.000 9.80E-02 9.54E-Q2 9.80E-Q2 (Watts) (Wattsi 
U-236 1.6701E-Q5 896.182 1,792.363 O.ooE+OO 1.50E-Q2 2.99E-Q2 1.06E+01 2.13E+Ol 
U-238 -9.4194E-Q9 896.182 0.000 1.12E-Q3 1.IIE-Q3 1.12E-Q3 Total Total 
V-90 6.5371E-Ql 896.182 1,792.363 O.ooE+OO 5.86E+02 1.17E+03 
Other Radionuclides 6.23E+02 1.25E+03 
ID. Temulale Seleetl<m ~t)'; B\JI1UlP~ •••$111 (:~ 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderat:>r: BERYUIUM HEAVY WATER This Template was used for the following reasons:
 

Fuel Cladding: NONE ALUM This fuel matches on all parameters except dadding (none) and moderator (Heavy Water is
 
BOl HM Constituents: 002 U conservative) 

SOL Enrichment %: 93.17486044 40 to 100 

Bumup Summary (MWd)" Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlr.aI: 896.18 NomInal bumup assumod to be 2"k of SOL heavy metaJ mass. 
Bounding: I 1,792.363 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup EslImated EOl HMlGlven EOl HM 

Nominal: 0.04 I 0.981 
Bounding:' 0.08 ,

Reactor shutdown, cora removal, storage, shlppeng or other date conflnlllng that Irradiation ceased for fuel.
 

2yota! bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template W_lion Estimated 

Fuel Name: TORY-IIC 'Fuel decay start date: 1964 Canister usage: 
SNFID#: 231 Estimates as of: 2030 lS"xl0' 

Fuel Units & Oeecr: 655 - CANISTER OF SCRAP Template: HFBR (Heavy Water, Alum., 40 to 100'%, U) 13.10 
Heavy Metal Mass: BOl=59.08kg ; EOl=59.08kg 'Template Bumup(MWd): 164.6 
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.OOO3n
 

Template Decay Time" 65 years
 

n.Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radlonuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.9216E-09 1.088.394 2.176.787 O.OOE-tOO 2.09E-06 4.18E-06 Avg. MeV 
Am-241 1.0419E-02 1,088.394 2,176.787 O.OOE-tOO 1.13E+Ol 227E+Ol 0.0150 7.923E+13 
Am-242m 1.1154E-06 1,088.394 2,176.787 O.OOE-tOO 1.21E-03 2.43E-03 0.0250 1.617E+13 
Am-243 3.6944E-OS 1.088.394 2,176.787 O.OOE-tOO 4.02E-Q2 8.04E-02 0.0375 1.411E+13 
C-14 2.6324E-06 1,088.394 2,176.787 O.OOE-tOO 2.87E-OS 5.73E-Q5 0.0575 1.537E+13 
CI-36 4.4435E-31 1,088.394 2.176.787 O.OOE-tOO 4.84E-28 9.67E-28 0.0850 9.099E+12 
Cm-243 1.91 01 E-06 1.088.394 2.176.787 O.OOE-tOO 2.08E-03 4.16E-03 0.1250 5.939E+12 
Cm-244 8.3232E-Q4 1,088.394 2,176.787 O.OOE-tOO 9.06E-Ol 1.81E-tOO 0.2250 7.845E+12 
Co-6O 1.3135E-07 1.088.394 2.176.787 O.OOE-tOO 1.43E-Q4 2.86E-04 0.3750 3.417E+12 
Cs-l34 2.8943E-Q9 1.088.394 2,176.787 O.OOE-tOO 3.15E-06 6.30E-06 0.5750 5.835E+13 
Cs-135 4.2564E-06 1,088.394 2,176.787 O.OOE-tOO 4.63E-03 9.27E-03 0.8500 6.064E+l1 
Cs-137 7.2OS3E-Ol 1.088.394 2.176.787 O.OOE-tOO 7.84E+02 1.57E+03 1.2500 2.416E+ll 
EU-l54 1.3852E-03 1.088.394 2,176.787 O.OOE-tOO 1.51E-tOO 3.02E-tOO 1.7500 1.604E+10 
EU-155 2.8834E-Q5 1,088.394 2.176.787 O.OOE-tOO 2.90E-02 5.80E-02 2.2500 1.636E+06 
Fe-55 8.4265E-09 1.088.394 2,176.787 O.OOE-tOO 9.17E-06 1.83E-05 2.7500 2.513E+06 
H-3 3.7066E-Q4 1,088.394 2,176.787 O.OOE-tOO 4.03E-Ol 8.07E-Ql 3.5000 3.390E+04 
1-129 6.6403E-07 1.088.394 2,176.787 O.OOE-tOO 7.23E-Q4 1.45E-03 5.0000 1.429E+04 
Kr-SS 5.9010E-Q3 1.088.394 2,176.787 O.OOE-tOO 6.42E-tOO 1.28E+Ol 7.0000 1.623E+03 
Np-237 3.1713E-05 1,088.394 2,176.787 O.OOE-tOO 3.45E-02 6.90E-02 11.0000 1.848E+02 
Pa-231 2.9878E-09 1.088.394 2,176.787 O.OOE-tOO 3.25E-06 6.50E-06 
Pb-21 0 3.0772E-l0 1,088.394 2,176.787 O.OOE-tOO 3.35E-07 6.70E-Q7 
Pm-147 1.6883E-07 1.088.394 2,176.787 O.OOE-tOO 1.84E-04 3.68E-04 
Pu-238 1.0765E-Ol 1,088.394 2.176.787 O.OOE-tOO 1.17E+02 2.34E+02 
PU-239 6.9441E-Q4 1,088.394 2,176.787 O.OOE-tOO 7.56E-Ol 1.51E-tOO 
Pu-240 3.8341E-04 1.088.394 2,176.787 O.OOE-tOO 4.17E-Ql 8.35E-Ql 
Pu-241 1.5419E-Q2 1,088.394 2,176.787 O.OOE-tOO 1.68E+Ol 3.36E+Ol 
PU-242 3.0911E-06 1,088.394 2.176.787 O.OOE-tOO 3.38E-03 6.73E-03 
Ra-226 6.4842E-l0 1,088.394 2,176.787 O.OOE-tOO 7.04E-07 1.41E-06 
Ra-228 5.8019E-14 1,088.394 2.176.787 O.OOE-tOO 6.31E-ll 1.26E-l0 
RU-l06 2.7278E-19 1.088.394 2.176.787 O.OOE-tOO 2.97E-16 5.94E-16 
8e-79 1.2333E-Q5 1,088.394 2,176.787 O.OOE+OO 1.34E-02 2.68E-Q2 
8n-126 1.0188E-OS 1.088.394 2,176.787 O.OOE+OO 1.11E-Q2 2.22E-02 
8r-90 6.5371E-Ql 1,088.394 2,176.787 O.OOE+OO 7.11E+02 1.42E+03 
Te-99 3.B050E-Q4 1,088.394 2.176.787 O.OOE-tOO 4.14E-Ol 8.28E-Q1 
Th·229 4.4113E-ll 1,088.394 2,176.787 O.OOE+OO 4.80E-oB 9.80E-06 
Th-230 4.1233E-oB 1,088.394 2,176.787 O.OOE+OO 4.49E-OS 8.98E-05 
Th-232 6.5978E-14 1.088.394 2,176.787 O.OOE+OO 7.18E-ll 1.44E-l0 
TI-208 3.2382E-08 1,088.394 2,176.787 O.OOE+OO 3.52E-05 7.OSE'OS 
U-232 8.7728E-oB 1.088.394 2,176.787 O.OOE-tOO 9.55E-OS 1.91E-Q4 Thermal Power 
U-233 1.1367E-oB 1.088.394 2,176.787 O.OOE+OO 1.24E-Q5 2.47E-05 Nominal Heat Bounding 
U-234 7.0717E-05 1,088.394 2.176.787 O.OOE+OO 7.70E-Q2 1.54E-Q1 Output Heat Output 
U-235 -2.8681 E-06 1.088.394 0.000 1.19E-Q1 1.16E-Ql 1.19E-Q1 /Waltsl /Waltsl 
U-236 1.6701E-OS 1,088.394 2,176.787 O.OOE-tOO 1.82E-Q2 3.64E-Q2 1.29E+01 2.58E+01 
U-238 -9.4194E-09 1,088.394 0.000 1.38E-03 1.35E-Q3 1.36E-03 Total Total 
V-90 6.5371E-Q1 1.088.394 2,176.787 O.OOE+OO 7.11E+02 1.42E+03 
Other Radionuelides 7.57E+02 1.51E+03 

DL Temp/ate~.s..n- ..... B_ ,elldC'" 
Template Selection Summary 

R__r: From SFD Used Basis tor Parameter Differences: 
BERYLLIUM HEAVYWATEA This Template was used torthe folloWing reasons: 

Fuel Cladding: NONE ALUM This fuel matches on all paramoters except dadding (none) and moderator (Heavy Wale, is 
BOL HM Constituents: U02 U oonservalive) 

BOL Enrichment %: 93.14703925 40 to 100 

Bumup Summary (MWdY Basis lor bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 1,088.394 Norrinal bumup assumed to be 2% of SOl heavy melal mass. 
Boundlng:1 I 2,176.787 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumlll> Multil>ller Glven BumuD Estimatad EOL HMlGiven EOL HM 

Nomina!: 0.04 I 0.981 
Bounding: 0.08 ,

Reactor shutdown, core removal, storage, stuppmg or other date conflnnlng that irradiation ceased for fuel. 

2Tolal bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vatues (MWdIMT). 



Fuel Radionuclide Inventory WO,~r~k.;;s;.;,h;.;ee=t _ 

I. Fuel and Template Infonuatlon Estimated 
Fuel Name: TREAT DRIVER 1Fuel decay start date: 1994 Canister usage: 

SNFID#: = Estimates as of: 2030 18"x15' 
Fuel Units & Oeser: 391 . ASSEMBLY Template: N-Reactor (Graphite, Zirc, 0 to 5%. U) 14.48
 
Heavy Metal Mass: BOb15,64kg ; EOb15,25kg 'Tamp'ate Bumup(MWd): 69600
 
ROD Storaga Site: INEEL Template BOL Heavy Metal Mass (MT): 11.6
 

Template Decay Timeo 35 years
 
Gamma Sources 

Photon TOlal 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel 

n. Estimates m x" b y" Yb 

Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 

'=A;:oe. 27e:.- 0.00E+OOc:-;;__--cl"".74E=c--;;07-:---~3"'.48;=;E=c-cO;"'7-_lf Av09.0·-;:lMe50:;;--'-V------:c;:~=--::;:..::2o:: --c4o-::.2"'I:=84~E._::l"'0----_:_41:_:2"'.488='------8;c2:;_:4"'.9""76 
~A"'m..-2~:4~1----_-------'9::.:.6"'3~7~9~E-__':0::::2----24_"12?_.488"7':'------"'82==4"'.9~7:o6-----D.'OOE+oo 3.98E+Ol 7.95E+Ol 4.008E+13 
Am-242m 5.8463E-{)5 412.488 824.976 O.ooE+OO 2.41E-Q2 4.82E-02 0.0250 8.193E+12 

.:;Am:::c-2;-.43"'- -::4::.o.6"'2'=79"'E=c-"'05;-----47cl"'2"'.488=------:8"'2-;-4"'.9=76=--___;0~."'00"'-"':~E~+oo~t-=--=--=--=--=--:kl;c.9:<;1~E:..;-0~2;-----;3".8~~2"'EO-:-Q:;;2;---jf--;0::;.O:;037~5'------:7;:;.5::;7O;:9EO'+--;1::-2 
C-14 9.2026E-Q5 412.488 824.976 O.ooE+OO 3.sOE-Q2 7.59E-02 0.0575 8.649E+12 
-C"'I---;;36,;,-------·-----:0~.OOOO~~E~+O~0,-------:-4"'12"'.488=,-------;;82"'4;';.9~76- O.ooE+OO O.OOE+OO O.OOE+OO 0.0850 4.549E+12 

--'::C:-"m..-2==43"'- -"0~.OOOO~~E='+OO"'-"--------'4..1"'2"'.488=--------'8"'2c:4~.9=76~_---;0"'.00~~Ec:+OO~--_=.0.00E+OO O.OOE+OO 0.1250 3.021E+12 
Cm-244 4.5445E-Q4 412.488 824.976 O.ooE+OO 1.87E-Ql 3.75E-Ql 0.2250 3.903E+12 
--'::C"'O'-'-60~---------6::.:.'737='0"'7"'EO'-05:c=-_---24-"12==."'488~---'---8"'2Oc4",.9==.76 O.ooE+OO 2.63E-02 5.26E-02 0.3750 1.689E+12 
Cs-l34 1.4042E-05 412.488 824.976 O.ooE+OO 5.79E-Q3 1.16E-Q2 0.5750 3.643E+13 
Cs-l35 1.0066E-Q5 412.488 824.976 O.OOE+OO 4.15E-03 8.30E-03 0.8500 3.701E+ll 
Cs-137 1.1945E+OO 412.488 824.976 O.OOE+OO 4.93E+02 9.85E+02 1.2500 2.019E+l1 
Eu-154 6.8451E-03 412.488 824.976 O.ooE+OO 2.74E+OO 5.48E+OO 1.7500 1.024E+l0 
Eu-155 2.9052E-Q4 412.488 824.976 O.OOE+OO 1.20E-Ol 2.40E-Ql 2.2500 8.269E+05 
Fe-55 2.8607E-Q6 412.488 824.976 O.ooE+OO 1.19E-Q3 2.38E-Q3 2.7500 1.931E+04 
H-3 2.1063E-Q3 412.488 824.976 O.ooE+OO 8.69E-Ol 1.74E+OO 3.5000 1.707E+04 
1-129 8.6006E-Q7 412.488 824.976 O.ooE+OO 3.55E-Q4 7.10E-Q4 5.0000 7.203E+03 
Kr-85 2.6739E-02 412.488 824.976 O.ooE+OO 1.10E+Ol 2.21E+Ol 7.0000 8.163E+02 
Np-237 8.5589E-Q6 412.488 824.976 O.ooE+OO 3.53E-Q3 7.06E-Q3 11.0000 9.298E+Ol 
Pa-231 1.25OOE-Q9 412.488 824.976 O.ooE+OO 5.16E-Q7 1.03E-Q6 
Pb-210 2.3017E-ll 412.488 824.976 O.ooE+OO 9.49E-Q9 1.90E-Q8 
Pm-147 5.9856E-Q4 412.488 824.976 O.ooE+OO 2.47E-01 4.94E-Ol 
Pu-236 2.oo29E-Q2 412.488 824.976 O.ooE+OO 8.26E+OO l.65E+Ol 
Pu-239 2.8636E-Q2 412.488 824.976 O.OOE+OO 1.19E+Ol 2.38E+Ol 
Pu-240 2.2802E-Q2 412.488 824.976 O.OOE+OO 9.41E+OO l.88E+Ol 
Pu-241 6.1020E-Ol 412.488 824.976 O.ooE+OO 2.52E+02 5.03E+02 
Pu-242 1.4526E-Q5 412.488 824.976 O.ooE+OO 5.99E-Q3 1.20E-02 
Ra-226 9.7701E-ll 412.488 824.976 O.ooE+OO 4.03E-Q8 8.06E-Q8 
Ra-228 1.1068E-14 412.488 824.976 O.ooE+OO 4.57E-12 9.13E-12 
Ru-l06 5.9224E-l0 412.488 824.976 O.ooE+OO 2.44E-07 4.89E-Q7 
Se-79 1.0899E-05 412.488 824.976 O.ooE+OO 4.50E-Q3 8.99E-Q3 
Sn-126 O.OOOOE+OO 412.488 824.976 O.ooE+OO O.ooE+OO O.ooE+OO 
Sr-90 8.4899E-Ql 412.488 824.976 O.ooE+OO 3.50E+02 7.ooE+02 
Te-99 3.8494E-04 412.488 824.976 O.ooE+OO 1.51E-Ql 3.01E-Ql 
Th-229 1.2928E-12 412.488 824.976 O.ooE+OO 5.33E-l0 1.07E-Q9 
Th-230 1.6293E-Q8 412.488 824.976 O.ooE+OO 6.72E-Q6 1.34E-{)5 
Th-232 1.8451E-14 412.488 824.976 O.ooE+OO 6.79E-12 1.36E-ll 
T1-208 3.4362E-15 412.488 824.976 O.ooE+OO 1.42E-12 2.84E-12 
U-232 O.OOOOE+OO 412.488 824.976 O.ooE+OO O.ooE+OO O.ooE+OO Thermal Power 
~U~-2~33~~==============~9~.~94;2~5~E~-~10t========~4;12~.~488~;======::=8§2~4~.9~7;;6;---___;O".00~E"'+OO~ ""4'::.I;;;O-;=E-;-Q;;;7;--__-;-8.,,2"'OE~-D_;;;;7-_jINominalHeat BoUnding
U-234 6.5575E-{)5 412.488 824.976 O.ooE+OO 2.70E-Q2 5.41E-Q2 Output _Output 
U-235 -1.2944E-Q6 412.488 0.000 3.13E-Q2 3.07E-Q2 3.13E_D2 /Wattsl /Wattsl 
U-236 1.1951E-{)5 412.488 824.976 O.ooE+OO 4.93E-03 9.88E-03 7.04E+00 1.41E+Ol 
U-238 -3.0619E-Q7 412.488 0.000 3.94E-Q4 2.68E-Q4 3.94E-Q4 Total Total 
V-90 8.4928E-Ql 412.488 824.976 O.ooE+OO 3.50E+02 7.01E+02 
Other Radionuelides 4.73E+02 9.46E+02 
ID. Temnlate SIlledion Summarv, 

,
Reactor shutdown, cora removal, storage, shipping or other date confmmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

lJHd Basis for Parameter Differences:From SFD 

Reactor Moderator:I__--G=R:=A=P-::""IT=E--+------=G"RA"'P"".,,ITc::EC---1Ths.:.:· Template was used for the following reasons: 
Fuel Cladding: ZIRe-3 ZIRC ~~ fuel match,. on all pazamete.. except enrichment. 

BO~~~':=~~I------:~::;O':.~:---~----:0--:~"-O-=5---l 

Template Selection Summary 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:! 30.1851 412.488 Nominal bumup calrola:ed Irom tho heavy metal mass destroyed. 
Bounding:1 1 824.976 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Given Bumup Es!Imoted EOL HMlGlven EOL HM 
Nominal: 4.40 13.67 I 1.011 

Bounding: 8.79 

BumuD Muitipilar 

I
 
I
 
I
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Fuel Radionuclide Inventory Worksheet 
I. hel>md T~ lJlf/irmallml Estimated 

Fuel Name: TAIGA FFCR (AFRRI) 'Fual-'V start date:
 2019 Canister usage: 
SNFID#: 969 Estimates as of:
 2030 18"xl0' 

Fuel Units & Deocr: 3 - ELEMENT Tampl....:
 TRIGA-SS (LW/lJ-Zrx. SST. 10 to 20%. U) 0.04 
Heavy Metal Mass: BOL= ; EOl=.26k9 "ramplate Bumup(MWd):
 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT):
 0.000195
 

Template Decay Time'
 10 years
 

n. F.stiDl$tel m xn x. b Yn V. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3731E-09 9.201 18.402 O.ooE+OO 1.26E-oB 2.53E-08 Avg_MaV 
Am-241 2.3865E-03 9.201 18.402 O.ooE+OO 2.20E-02 4.39E-02 0.0150 2.3nE+12 
Am-242m 1.3812E-{)6 9.201 18.402 O.ooE+OO 1.27E-05 2.54E-05 0.0250 5.036E+ll 
Am-243 1.4767E·07 9.201 18.402 O.ooE+OO I.36E-{)6 2.72E-{)6 0.0375 4.302E+11 
C-14 1.2863E-{)4 9.201 18.402 O.ooE+OO 1.18E-03 2.37E-03 0.0575 4.585E+11 
CI-38 2.8120E-{)6 9.201 18.402 O.ooE+OO 2.59E-05 5.17E-05 0.0850 2.782E+l1 
Cm-243 1.5895E-07 9.201 18.402 O.ooE+OO 1.46E-{)6 2.92E-06 0.1250 1.828E+l1 
Cm-244 1.4008E-{)6 9.201 18.402 O.ooE+OO 1.29E-05 2.58E-05 0.2250 2.372E+11 
Co-6O 6.6541E-Ol 9.201 18.402 O.ooE+OO 6.12E+OO 122E+Ol 0.3750 1.090E+l1 
CS-I34 1.6887E-02 9.201 18.402 O.ooE+OO 1.55E-Ol 3.11E-Ol 0.5750 1.707E+12 
Cs-l35 3.2195E-05 9.201 18.402 O.ooE+OO 2.96E-{)4 5.92E-{)4 0.8500 3.048E+l0 
Cs-137 2.4558E+OO 9.201 18.402 O.ooE+OO 2.26E+Ol 4.52E+Ol 1.2500 9.164E+11 
EU-I54 1.0268E-02 9201 18.402 O.ooE+OO 9.45E-02 1.89E-Ol 1.7500 5.516E+08 
Eu-155 1.4570E-02 9.201 18.402 O.ooE+OO 1.34E-Ol 2.68E-ol 2.2500 2.880E+07 
Fe-55 2.0361E-Ol 9.201 18.402 O.ooE+OO 1.87E+OO 3.75E+OO 2.7500 4.768E+05 
H-3 8.3940E-03 9.201 18.402 O.ooE+OO 7.72E-02 1.54E-Ol 3.5000 5.652E+04 
1-129 7.3884E-07 9.201 18.402 O.ooE+OO 6.78E-06 1.38E-{)5 5.0000 9.769E+00 
Kr-85 1.8286E-Ol 9.201 18.402 O.ooE+OO 1.68E+OO 3.36E+OO 7.0000 1.105E+OO 
Np-237 1.2462E-06 9.201 18.402 O.ooE+OO U5E-05 2.29E-05 11.0000 1.258E-Ql 
Pa-231 4.9143E-09 9201 18.402 O.ooE+OO 4.52E-08 9.04E-oB 
Pb-21 0 1.7173E-14 9.201 18.402 O.ooE+OO 1.58E-13 3.16E-13 
Pm-147 5.6165E-Ol 9.201 18.402 O.ooE+OO 5.17E+OO 1.03E+Ol 
Pu-238 9.9820E-{)4 9.201 18.402 O.ooE+OO 9.18E-03 1.84E-02 
Pu-239 5.5293E-03 9.201 18.402 O.ooE+OO 5.09E-02 1.02E-Ol 
Pu-240 2.1263E-03 9.201 18.402 O.ooE+OO 1.96E-02 3.91E-02 
Pu-241 8.0165E-02 9.201 18.402 O.ooE+OO 7.38E-Ol 1.48E+OO 
PU-242 2.3128E-07 9.201 18.402 O.ooE+OO 2.13E-{)6 4.26E-{)6 
Ra-226 9.9774E-14 9.201 18.402 O.ooE+OO 9.18E-13 1.84E-12 
Ra-228 2.1729E-l0 9.201 18.402 O.ooE+OO 2.ooE-09 4.ooE-09 
RU-l06 2.9519E-03 9.201 18.402 O.ooE+OO 2.72E-02 5.43E-02 
Se-79 1.3017E-05 9.201 18.402 O.ooE+OO 1:20E-{)4 2.40E-{)4 
Sn-126 1.2167E-{)5 9.201 18.402 O.ooE+OO 1.12E-04 2.24E-04 
Sr-90 2.3128E+OO 9.201 18.402 O.ooE+OO 2.13E+Ol 4.26E+01 
Tc-99 4.4241 E-{)4 9.201 18.402 O.ooE+OO 4.07E-03 8.14E-03 
Th-229 1.9459E-l0 9.201 18.402 O.ooE+OO 1.79E-{)9 3.58E-{)9 
Th-230 2.5584E-ll 9.201 18.402 O.ooE+OO 2.35E-l0 4.70E-l0 
Th-232 2.5278E-l0 9.201 18.402 O.ooE+OO 2.33E-09 4.65E-09 
T1-208 1.6947E-oB 9.201 18.402 O.ooE+OO 1.56E-07 3.12E-07 
U-232 4.6812E-oB 9201 18.402 O.ooE+OO 4.31E-07 8.61E-07 Thermal Power 
U-233 1.2206E-07 9.201 18.402 O.ooE+OO 1.12E-{)6 2.25E-06 Nominal Heat Bounding 
U-234 1.7323E-07 9.201 18.402 O.ooE+OO 1.59E-{)6 3.19E-{)6 Ou1put Heat Output 
U-235 -2.6194E-06 9.201 0.000 1.17E-04 925E-{)5 1.17E-{)4 (Watts) (Watts) 
U-236 1.2693E-{)5 9.201 18.402 O.ooE+OO 1.17E-{)4 2.34E-{)4 3.60E-Gl 7.21E-Gl 
U-238 -3.6331 E-oB 9.201 0.000 7.25E-{)5 7.22E-05 7.25E-05 Total Total 
Y-90 2.3128E+OO 9.201 18.402 O.ooE+OO 2.13E+Ol 4.26E+Ol 
Other Radionuclides 2.26E+Ol 4.51E+Ol 

W. TeDIIlIllk~~\,:Y,8 ••mle~ 
Template Selection SummarY 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE This Ternplal:e was used for the following masons:
 

Fuel Cladding: SST (304) SST Th~ fuel matches on all parameters exceplenrichment (unknown) 
BOl HM Constituents: lJ-ZrHX U 

BOl Enrichment %: 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 9.201 Nominal bumup f_ from 8FD and converted to MWd using BOl.=.27Okg 
Boundlng:1 I 18.402 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 1.00 I 1.001 
BoUnding: 2.00 ,

Reactor shutdown, core removal. storage, shiPPing or other date confirming that IITadiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide InventoryWorksheet 
L F1Jel and Templatelnfotmation Est'maled 

Fuel Name: TRIGA FFGR (UG-IRVINE) 1 Fuel dec;ay start date: 2035 Canister usage: 
SNF 10 #: 1052 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 1 - ELEMENT Templale: TRIGA-SS (LW/U-Zrx, SST, 101020%, U) 0.01 
Heavy Metal Mass: BOl.:.18kg ; EOl.:.l8kg 'Templ.1e Bumup(MWd): 6.65 
ROO Storage Sile: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
IL Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ae-227 8.5173E-l0 1.786 3.573 O.OOE+OO 1.52E-09 3.04E-D9 Avg. MeV 
Am-241 1.8331E-D3 1.786 3.573 o.oOE+OO 3.27E-D3 6.55E-D3 0.0150 5.775E+l1 
Am-242m 1.4129E-D6 1.786 3.573 O.OOE+OO 2.52E-D6 5.OSE-OO 0.0250 1.271E+l1 
Am-243 1,4774E-D7 1.786 3.573 O.OOE+OO 2.64E-D7 5.28E-D7 0.0375 1.082E+11 
C-14 1.2871E-04 1.786 3.573 O.OOE+OO 2.30E-04 4.60E-04 0.0575 1.111E+11 
CI-36 2.8120E-06 1.786 3.573' O.OOE+OO 5.02E-D6 1.00E-D5 0.0850 6.881E+10 
Cm-243 1.7940E-07 1.786 3.573 O.OOE+OO 3.20E-07 6,41 E-D7 0.1250 4.997E+l0 
Cm-244 1.6962E-OO 1.786 3.573 O.OOE+OO 3.03E-OO 6.OOE-D6 0.2250 5.837E+l0 
Co-60 1.2B39E+OO 1.786 3.573 O.OOE+OO 2.29E+OO 4.59E+OO 0.3750 2.962E+l0 
Cs-l34 9.0541E-D2 1.786 3.573 O.OOE+OO 1.62E-Dl 3.23E-Ol 0.5750 3.938E+11 
Cs-135 3.2195E-D5 1.786 3.573 O.OOE+OO 5.75E-D5 1.15E-D4 0.8500 1.690E+10 
Cs-137 2.7564E+OO 1.786 3.573 O.OOE+OO 4.92E+OO 9.85E+OO 1.2500 3.432E+l1 
Eu-l54 1.5368E-02 1.786 3.573 O.OOE+OO 2.75E-D2 5,49E-D2 1.7500 2.28sE+08 
Eu-155 2.9293E-D2 1.786 3.573 O.OOE+OO 5.23E-D2 1.OSE-Dl 2.2500 3.688E+08 
Fe-55 7.7158E-Ol 1.786 3.573 O.OOE+OO 1.38E+OO 2.76E+OO 2.7500 2.926E+06 
H-3 1.1111 E-D2 1.786 3.573 O.OOE+OO 1.98E-02 3.97E-D2 3.5000 3.407E+05 
1-129 7.3684E-D7 1.786 3.573 O.OOE+OO 1.32E-D6 2.B3E-D6 5.0000 1.986E+OO 
Kr-85 2.52B3E-Dl 1.786 3.573 ----O.-OOE+oo 4.51E-Ol 9.03E-Dl 7.0000 2.250E-ol 
Np-237 1.2427E-D6 1.786 3.573 O.OOE+OO 2.22E-D6 4.44E-D6 11.0000 2.564E-02 
Pa-231 3.8511E-D9 1.786 3.573 O.OOE+OO 6.86E-D9 1.38E-D8 
Pb-21 0 7.3880E-15 1.786 3.573 O.OOE+OO 1.32E-14 2.64E-14 
Pm-147 2. 1023E+OO 1.786 3.573 O.OOE+OO 3.76E+OO 7.51E+OO 
Pu-238 1.03B3E-D3 1.786 3.573 O.OOE+OO 1.85E-D3 3.71E-03 
Pu-239 5.5293E-D3 1.786 3.573 O.OOE+OO 9.86E-D3 1.98E-D2 
Pu-240 2.1278E-D3 1.786 3.573 O.OOE+OO 3.80E-03 7.60E-D3 
Pu-241 1.0195E-Dl 1.786 3.573 O.OOE+OO 1.82E-Dl 3.64E-Dl 
Pu-242 2.3128E-D7 1.786 3.573 O.OOE+OO 4.13E-D7 8.26E-D7 
Ra-226 5.2782E-14 1.786 3.573 O.OOE+OO 9.43E-14 1.89E-13 
Ra-228 1.9338E-l0 1.786 3.573 O.OOE+OO 3.45E-l0 6.91E-l0 
Ru-lOO 9.1684E-D2 1.786 3.573 O.OOE+OO 1.64E-Ol 3.28E-Dl 
Se-79 1.3018E-D5 1.786 3.573 O.OOE+OO 2.33E-D5 4.85E-OS 
Sn-126 1.2167E-D5 1.786 3.573 O.OOE+OO 2.17E-D5 4.35E-D5 
Sr-90 2.6045E+OO 1.766 3.573 O.OOE+OO 4.65E+OO 9.31E+OO 
Te-99 4.4241E-D4 1.766 3.573 O.OOE+OO 7.90E-D4 1.58E-D3 
Th-229 1.3713E-l0 1.766 3.573 O.OOE+OO 2,45E-l0 4.90E-l0 
Th-230 1.8090E-ll 1.766 3.573 O.OOE+OO 3.23E-ll 6.46E-ll 
Th-232 2.5278E-l0 1.766 3.573 O.OOE+OO 4.52E-l0 9.03E-l0 
n-208 1.6947E-D8 1.766 3.573 O.OOE+OO 3.03E-D8 6.OOE-D8 
U-232 4.8737E-OB 1.786 3.573 O.OOE+OO 8.71E-D8 1.74E-D7 Thennal Power 
U-233 1.2203E-D7 1.766 3.573 O.OOE+OO 2.18E-D7 4.36E-D7 Nominal Heat Bounding 
U-234 1.5925E-D7 1.786 3.573 O.OOE+OO 2.84E-D7 5.69E-D7 Output Heat Output 
U-235 -2.6194E-D6 1.766 0.000 7.92E-OS 7,45E-D5 7.92E-D5 /Watts) /Watts) 
U-236 1.2693E-D5 1.786 3.573 O.OOE+OO 2.27E-D5 4.54E-D5 1.04&01 2.08&01 
U-238 -3.6331 E-D8 1.766 0.000 4.93E-OS 4.92E-D5 4.93E-D5 Total Total 
V-90 2.6060E+OO 1.766 3.573 O.OOE+OO 4.66E+OO 9.31E+OO 
Other Radianuelides 6.44E+OO 1.29E+Ol 
ID.TemplaleSeledion~ry,~~,ltIt!t.~ 
TemDlate Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
_Moderato<: LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel CladdIng: SST (304) SST
 
BOL HM Constltuer:ts:
 U-ZrHX U 

BOL Enrichment 0/0: 19.99996708 10t02O 

Bumup Summary (MWdt Basis for bumup used in estimate: 
From SFO Estimated 

Nominal: 1.786 Nominal bumup te.ken directly from SFD (converted to M'Nd). 
Bounding: I 3.573 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/
 
Bumup Multiplier
 Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.29 0.00 I 0.991 
Bounding:1 0.57 ,

Reactor shutdown. core removal, storage. shlppmg or other date confirming that Irradiation ceased for fuel. 

'Tolal bumup lor all fuel associaled Vlith this wor1<sheet must be divided by BOL heavy metal mass to gat specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

J, Fuel andT~ lJlf_tion Estimated 
Fuel Name: TRIGA FFCR (UC-IRVINE) 1FueI decay start date: 2035 Canister usage: 

SNF ID #: 1050 Estimates as 0': 2030 18"xlO' 
Fuel Units & Oeser: 2 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%. U) I 0.02 I 
Heavy Metal Mas.: BOl.=.38k9 ; EOl.=.38k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.000195 

Template Dacay Time: 5 years 

n,EsWmtes m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 3.735 7.469 O.ooE+OO
 3.18E-Q9 6.36E-09 Avg. MeV 
Am-241 1.8331E-03 3.735 7.469 O.ooE+OO
 6.85E-03 1.37E-02 0.0150 1.207E+12 
Am-242m 1.4129E-06 3.735 7.469 O.ooE+OO
 5.28E-06 1.06E-05 0.0250 2.656E+11 
Am-243 1.4774E-07 3.735 7.469 O.ooE+OO
 5.52E-07 1.10E-06 0.0375 2.262E+l1 
C-14 1.2871E-04 3.735 7.469 O.ooE+OO
 4.81E-Q4 9.61E-Q4 0.0575 2.322E+11 
CI-36 2.8120E-06 3.735 7.469 O.ooE+OO
 1.05E-05 2.10E-05 0.0850 1.438E+11 
Cm-243 1.7940E-07 3.735 7.469 O.ooE+OO
 6.70E-Q7 1.34E-06 0.1250 1.045E+11 
Cm-244 1.6962E-06 3.735 7.469 O.ooE+OO
 6.33E-06 1.27E·OS 0.2250 1.220E+l1 
Co-60 1.2SS9E+OO 3.735 7.469 O.ooE+OO
 4.79E+OO 9.59E+OO 0.3750 6.192E+10 
Cs-l34 9.0541E-02 3.735 7.469 O.ooE+OO
 3.38E-Ol 6.76E-Ql 0.5750 8.233E+11 
Cs-l35 3.2195E-OS 3.735 7.469 O.ooE+OO
 1.20E-Q4 2.40E-04 0.8500 3.533E+l0 
Cs-137 2.7564E+OO 3.735 7.469 O.ooE+OO
 1.03E+Ol 2.06E+Ol 1.2500 7.175E+ll 
Eu-l54 1.5368E-Q2 3.735 7.469 O.ooE+OO
 5.74E-Q2 1.15E-Ol 1.7500 4.784E+08 
Eu-155 2.9293E-Q2 3.735 7.469 O.ooE+OO
 1.09E-Ol 2.19E-Ql 2.2500 7.710E+08 
Fe-55 7.7158E-Ol 3.735 7.469 O.ooE+OO
 2.88E+OO 5.76E+OO 2.7500 6.118E+06 
H-3 1.1111E-Q2 3.735 7.469 O.ooE+OO
 4.15E-02 8.30E-Q2 3.5000 7. 122E+05 
1-129 7.3684E-Q7 3.735 7.469 O.ooE+OO
 2.75E-06 5.50E-06 5.0000 4.152E+OO 
Kr-85 2.5263E-Ql 3.735 7.469 O.ooE+OO
 9.43E-Ql 1.89E+OO 7.0000 4.704E-01 
Np-237 1.2427E-06 3.735 7.469 O.ooE+OO
 4.64E-06 9.28E-06 11.0000 5.361E-02 
Pa-231 3.8511E-Q9 3.735 7.469 O.ooE+OO
 1.44E-OB 2.88E-oB 
Pb-21 0 7.3880E-15 3.735 7.469 O.ooE+OO
 2.76E-14 5.52E-14 
Pm-147 2.1023E+OO 3.735 7.469 O.ooE+OO
 7.85E+OO 1.57E+Ol 
Pu-238 1.0383E-03 3.735 7.469 O.ooE+OO
 3.88E-03 7.76E-03 
Pu-239 5.5293E-03 3.735 7.469 O.ooE+OO
 2.07E-Q2 4.13E-02 
Pu-240 2.1278E-Q3 3.735 7.469 O.ooE+OO
 7.95E-03 1.59E-Q2 
Pu-241 1.0195E-Ql 3.735 7.469 O.ooE+OO
 3.81E-Ol 7.62E-Ql 
Pu-242 2.3128E-07 3.735 7.469 O.ooE+OO
 8.64E-07 1.73E-06 
Ra-226 5.2782E-14 3.735 7.469 O.ooE+OO
 1.97E-13 3.94E-13 
Ra-228 1.9338E-l0 3.735 7.469 O.ooE+OO
 7.22E-l0 1.44E-Q9 
Ru-l06 9.1884E-Q2 3.735 7.469 O.ooE+OO
 3.42E-Ol 6.85E-Ol 
5e-79 1.3018E-OS 3.735 7.469 O.ooE+OO
 4.88E-Q5 9.72E-Q5 
5n-126 1.2167E-Q5 3.735 7.469 O.ooE+OO
 4.54E-05 9.09E-OS 
5r-90 2.6045E+OO 3.735 7.469 O.ooE+OO
 9.73E+OO 1.95E+Ol 
Tc-99 4.4241E-04 3.735 7.469 O.ooE+OO
 1.65E-03 3.30E-03 
Th-229 1.3713E-l0 3.735 7.469 O.ooE+OO
 5.12E-l0 1.02E-09 
Th-230 1.8090E-l1 3.735 7.469 O.ooE+OO
 6.76E-ll 1.35E-l0 
Th-232 2.5278E-l0 3.735 7.469 O.ooE+OO
 9.44E-l0 1.89E-Q9 
TI-208 1.6947E-oB 3.735 7.469 O.ooE+OO
 6.33E-oB 1.27E-Q7 
U-232 4.8737E-oB 3.735 7.469 O.ooE+OO
 1.82E-Q7 3.64E-07 Thermal Power 
U-233 1.2203E-Q7 3.735 7.469 O.ooE+OO
 4.56E-Q7 9.11E-Q7 Nominal Heat Bounding 
U-234 1.5925E-07 3.735 7.469 O.ooE+OO
 5.95E-07 1.19E-Q6 Output Heat Output 
U-235 -2.6194E-06 3.735 0.000 1.66E-04
 1.56E-04 1.66E-Q4 /Watts) /Walls) 
U-236 1.2693E-OS 3.735 7.469 O.ooE+OO
 4.74E-Q5 9.46E-Q5 2.17E.Ql 4.35E.Ql 
U-238 -3.8331 E-oB 3.735 0.000 1.03E-04
 1.03E-Q4 1.03E-Q4 Total Total 
Y-90 2.6060E+OO 3.735 7.469 O.ooE+OO
 9.73E+OO 1.95E+Ol 
Other Radionuelides 1.35E+Ol 2.69E+Ol 

10, tempJate SdeelloIl~I;'Y,BIIQIllPS~.llnd(;... 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZIHX U 

SOL Enrichment %: 20.00002088 10t02O

Bumup Summary (MWd)
 Basis for bumup used in estimate: 
FromSFD EstImated
 

Nominal: 3.735 2.864 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 7.469 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.29 0.77 1.001 
Bounding: 0.57 

1Reactor shutdown, core removal, stomge, shipping or other date confinning thai irradiation ceased for fuel. 

~olal bumup for all fuel associated with this wor1<sheet must be divided by BOL heavy metal mass 10 get specific bumup values (MWdIMT). 

DOElSNF/REP-078 December 2003 
Revision 1 Page 0-405 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Information Estimated
 

Fuel Name: TAIGA STD (HANFORD) 1r-Uel decay start date: 1989 Canister usage:
 
SNFID#: 316 Estimates as of: 2030 18"x10'
 

Fuel Units & Oeser: 33 - ELEMENT Template: TRIGA-SS (lW/u-ZIX. SST. 10 to 20%. U) 0.30
 
Heavy Metal Mass: BOl=6.34kg ; EOl=6.32kg 2Templmte Bumup(MWd): 6.65 
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 35 years 
n. Estimate$ m x" x. b y" y. Gamma Sources -
 Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWdj' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.7038E-09 30.875 61.751 O.OOE+OO 2.07E-Q7 4.14E-Q7 Avg. MeV 
Am-241 3.9068E-03 30.875 61.751 ---o.-OOE+oo 1.21E-Ol 2.41E-Ql 0.0150 4.310E+12 

61.751  ---():OOE+ooAm-242m 1.2325E-Q6 30.875 3.81E-05 7.61E-05 0.0250 8.956E+11 
Am-243 1.4732E-07 30.875 61.751 O.OOE+OO 4.55E-06 9.10E-Q6 0.0375 7.781E+11 
C-14 1.2824E-04 30.875 61.751 O.OOE+OO 3.96E-03 7.92E-03 0.0575 8.383E+11 
CI-38 2.8120E-Q6 30.875 61.751 O.OOE+OO 8.68E-Q5 1.74E-Q4 0.0850 5.044E+11 
Cm-243 8.6556E-oB 30.875 61.751 O.OOE+OO 2.67E-06 5.34E-Q6 0.1250 3.283E+l1 
Cm-244 5.3835E-07 30.875 61.751 O.OOE+OO 1.66E-Q5 3.32E-05 0.2250 4.345E+ll 
Co-60 2.4687E-02 30.875 61.751 O.OOE+OO 7.68E-01 l.54E+OO 0.3750 1.895E+11 
Cs-l34 3.8030E-Q6 30.875 61.751 O.OOE+OO 1.17E-04 2.35E-Q4 0.5750 3.169E+12 
Cs-l35 3.2195E-05 30.875 61.751 O.OOE+OO 9.94E-04 1.99E-Q3 0.8500 3.243E+l0 
Cs-137 1.3788E+OO 30.875 61.751 O.OOE+OO 4.26E+01 8.51E+01 1.2500 1.259E+ll 
Eu-l54 1.3711E-Q3 30.875 61.751 O.OOE+OO 4.23E-02 8.47E-02 1.7500 8.420E+08 
Eu-155 4.4381E-Q4 30.875 61.751 O.OOE+OO 1.37E-02 2.74E-Q2 2.2500 6.898E+05 
Fe-55 2.6075E-04 30.875 61.751 O.OOE+OO 8.05E-Q3 1.61E-Q2 2.7500 3.171E+04 
H-3 2.0647E-Q3 30.875 61.751 O.OOE+OO 6.37E-02 1.27E-Ql 3.5000 8.494E+Ol 
1-129 7.3684E-Q7 30.875 61.751 O.OOE+OO 2.28E-05 4.55E-05 5.0000 3.583E+01 
Kr-85 3.6346E-02 30.875 61.751 O.OOE+OO 1.12E+OO 2.24E+OO 7.0000 4.0SOE+OO 
Np-237 1.2844E-Q6 30.875 61.751 O.OOE+OO 3.97E-Q5 7.93E-05 11.0000 4.610E-Ol 
Pa-231 1.2352E-oB 30.875 61.751 O.OOE+OO 3.81E-07 7.63E-Q7 
Pb-21 0 3.5338E-13 30.875 61.751 O.OOE+OO 1.09E-ll 2.18E-ll 
Pm-147 7.6346E-04 30.875 61.751 O.OOE+OO 2.38E-Q2 4.71E-Q2 
Pu-238 8.1970E-04 30.875 61.751 O.OOE+OO 2.53E-Q2 5.06E-Q2 
Pu-239 5.5248E-Q3 30.875 61.751 O.OOE+OO 1.71E-Ol 3.41E-Ql 
Pu-240 2.1203E-03 30.875 61.751 O.OOE+OO 6.55E-02 1.31E-Ql 
Pu-241 2.4075E-Q2 30.875 61.751 O.OOE+OO 7.43E-Q1 1.49E+OO 
Pu-242 2.3128E-07 30.875 61.751 O.OOE+OO 7.14E-Q6 1_43E-05 
Ra-226 9.6481E-13 30.875 61.751 O.OOE+OO 2.98E-ll 5.96E-ll 
Ra-228 2.5188E-l0 30.875 61.751 O.OOE+OO 7.78E-09 1.56E-oB 
Ru-l06 1.0214E-l0 30.875 61.751 O.OOE+OO 3.15E-09 6.31E-09 
5e-79 1.3014E-05 30.875 61.751 O.OOE+OO 4.02E-04 8.04E-04 
5n-126 1.2164E-05 30.875 61.751 O.OOE+OO 3.76E-04 7.51E-Q4 
5r-90 1.2762E+OO 30.875 61.751 O.OOE+OO 3.94E+Ol 7.88E+Ol 
Tc-99 4.4241E-Q4 30.875 61.751 O.OOE+OO 1.37E-Q2 2.73E-Q2 
Th-229 5.9684E-10 30.875 61.751 O.OOE+OO 1.84E-oB 3_69E-oB 
Th-230 9.3880E-ll 30.875 61.751 O.OOE+OO 2.90E-09 5.80E-Q9 
Th-232 2.5278E-l0 30.875 61.751 O.OOE+OO 7_80E-09 1.56E-oB 
T1-208 1.3723E-oB 30.875 61.751 O.OOE+OO 4.24E-Q7 8.47E-07 
U-232 3.6932E-oB 30.875 61.751 O.OOE+OO 1.14E-Q6 2.28E-Q6 Thermal Power 
U-233 1.2224E-Q7 30.875 61.751 O.OOE+OO 3.77E-06 7.55E-06 Nominal Heat Bounding 
U-234 2.5714E-Q7 30.875 61.751 O.OOE+OO 7.94E-06 1.59E-05 Output Heat OUtput 
U-235 -2.6194E-Q6 30.875 0.000 2.72E-03 2.64E-Q3 2.72E-03 /Wattsl /Wattsl 
U-238 1.2695E-05 30.875 61.751 O.OOE+OO 3.92E-04 7_84E-Q4 4.97E..Ql 9.93E-ol 
U-238 -3.6331 E-oB 30.875 0.000 1.71E-03 1.70E-03 1.71E-03 Total Total 
Y-90 1.2765E+OO 30.875 61.751 O.OOE+OO 3.94E+01 7.88E+Ol 
Other Radionuclides 4.25E+Ol 8.49E+01 
m. TellII>Iate Sekclion SUJlUltllI'Y, IIm'IIuJJ ~ •• llDd t;~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reaetor Moderator. lW AND UZ1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Claddir.g: SST (304) SST 
BOL HM Constituenls: lJ-ZrHX U 

SOL Enrichment Ofo: 19.89583333 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 30.8751 18.901 NomInal bumup laken dired~ from SFD (converted 10 MWd). 
Bounding: 61.751 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu" Multi"lier Given Bumup Estimated EOL HMiGiven EOl HM
 

Nomlnal:1 0.14 0.61 I 1.001
 
Bounding:1 0.29 ,

Reactor shutdown, core removal, storage, stupplng or other date confnmlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

DOEl5NFIREP-Q78 December 2003 
Revision 1 Page 0-406 



Fuel Radionuclide Inventory Worksheet 
1. Fuel andT~", Wormaliol) Estimated 

Fuel Name: TRIGA (DEMOUNTABLE) (U OF f>Z) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 971 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:1': 1 - ELEMENT Template: TRIGA-SS (LW/U-Z/1(, SST, 10 to 20%, U) 0.01 
Heavy Metal Mass: BOl.=.2Ok9 ; EOl.=.18k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8,5173E-IO 13.460 26.920 O,OOE+oo 1.15E-OS 2.29E-08 Avg, MeV 
Am-241 1,8331E-03 13.460 26,920 O,OOE+oo 2.47E-02 4,93E-02 0.0150 4.351E+12 
Am-242m 1.4129E-06 13.460 26.920 O.OOE+OO 1.90E-05 3.80E-05 0.0250 9.574E+ll 
Am-243 1,4774E-07 13,460 26.920 O.OOE+OO 1.99E-06 3.98E-06 0.0375 8.153E+11 
C-14 1.2871E-04 13.460 26,920 O,OOE+oo 1,73E-03 3,46E-03 0.0575 8.368E+ll 
CI-36 2.8120E-06 13.460 26,920 O,OOE+oo 3,78E-05 7,57E-05 0.0850 5.184E+l1 
Cm-243 1.794DE-07 13,460 26.920 O,OOE+oo 2.41E-06 4,83E-06 0.1250 3.765E+ll 
Cm-244 1,6962E-06 13,460 26.920 O.OOE+OO 2.28E-05 4,57E-05 0.2250 4.398E+ll 
Co-GO 1,2839E+OO 13.460 26,920 O,OOE+oo 1.73E+Ol 3.46E+Ol 0.3750 2.232E+ll 
Cs-l34 9.0541E-02 13.460 26,920 O.OOE+OO 1,22E+OO 2.44E+OO 0.5750 2.967E+12 
Cs-l35 3.2195E-06 13,460 26.920 O.OOE+OO 4.33E-04 8,67E-04 0.8500 1.273E+ll 
Cs-137 2,7564E+OO 13.460 26,920 O,OOE+oo 3,71E+Ol 7.42E+Ol 1.2500 2.586E+12 
Eu-l54 1.5368E-02 13.460 26,920 O.OOE+OO 2.07E-ol 4.14E-Ol 1.7500 1.724E+09 
Eu-155 2.9293E-02 13,460 26.920 O.OOE+OO 3,94E-Ol 7.89E-Ol 2.2500 2.779E+09 
Fe-55 7,7158E-ol 13.460 26.920 O,OOE+oo 1,04E+Ol 2.OSE+Ol 2.7500 2.205E+07 
H-3 l.l111E-02 13.460 26.920 O.OOE+OO 1.50E-Ol 2,99E-Ol 3.5000 2.567E+06 
1-129 7.3684E-07 13,460 26.920 O,OOE+oo 9,92E-06 1.98E-05 5.ססOO 1.423E+01 
Kr-SS 2,5263E-Ol 13.460 26,920 O.OOE+OO 3,40E+OO 6,80E+OO 7.ססOO 1.610E+00 
Np-237 1,2427E-06 13,460 26.920 O,OOE+oo 1,67E-05 3.35E-05 11.ססOO 1.835E-Ol 
Pa-231 3.8511E-09 13,460 26.920 O.OOE+OO 5.18E-OS 1,04E-07 
Pb-21 0 7,3880E-15 13.460 26.920 O,OOE+oo 9,94E-14 1.99E-13 
Pm-147 2.1023E+OO 13,460 26,920 O,OOE+oo 2.83E+Ol 5.66E+Ol 
Pu-238 1.0383E-03 13,460 26.920 O,OOE+oo 1,40E-02 2.80E-02 
Pu-239 5,5293E-03 13.460 26,920 O.OOE+OO 7.44E-02 1,49E-Ol 
PU-240 2,1278E-03 13,460 26.920 O,OOE+oo 2,66E-02 5.73E-02 
Pu-241 1.0195E-Ol 13,460 26,920 O,OOE+oo 1.37E+OO 2.74E+OO 
PU-242 2,3128E-07 13.460 26.920 O.OOE+OO 3,11E-06 6,23E-06 
Ra-226 5,2782E-14 13,460 26.920 O,OOE+oo 7,10E-13 1.42E-12 
Ra-228 1.9338E-l0 13,460 26,920 O.OOE+OO 2,60E-09 5,21E-09 
Ru-l06 9,1684E-02 13.460 26,920 O.OOE+OO 1,23E+OO 2.47E+OO 
Se-79 1.3018E-06 13,460 26.920 O.OOE+OO 1.75E-D4 3,50E-04 
Sn-126 1.2167E-06 13.460 26,920 O.OOE+OO l.64E-04 3,28E-D4 
Sr-90 2,6045E+OO 13,460 26,920 O,OOE+oo 3,51E+01 7.01E+01 
Tc-99 4.4241 E-<l4 13.460 26,920 O,ooE+oo 5,95E-03 1.19E-02 
Th-229 1.3713E-l0 13.460 26.920 O,OOE+oo 1.SSE-09 3,69E-09 
Th-230 1,8090E-ll 13.460 26,920 O.ooE+OO 2,43E-10 4.87E-l0 
Th-232 2,5278E-l0 13,460 26.920 O,OOE+oo 3,40E-09 6,80E-09 
TI-2OS 1,6947E-oB 13,460 26.920 O,ooE+oo 2,28E-07 4.56E-07 
U-232 4,8737E-oB 13,460 26.920 O,OOE+oo 6.56E-07 1.31E-06 Thenmal Power 
U-233 1.2203E-07 13,460 26.920 O,OOE+oo 1.64E-06 3,29E-06 Nominal Heat Bounding 
U-234 1.5925E-07 13.460 26.920 O,OOE+oo 2,14E-06 429E-06 Oulput Heat Output 
U-235 -2.6194E-06 13.460 0,000 8.21E-D5 4.69E-06 8,21E-06 /Wallsl /Wallsi 
U-236 1.2693E-05 13.460 26,920 O.OOE+OO 1.71E-D4 3,42E-04 7.83E-ol 1,57E+OO 
U-238 -3.6331 E-oB 13.460 0.000 5,28E-D5 5,23E-05 5,28E-05 Total Total 
V-90 2,6060E+OO 13,460 26,920 O.OOE+OO 3,51E+01 7,02E+01 
Other Radionuclides 4.85E+01 9,71E+01 

W. T-~.SuIlQJIlll'Y.... '''adC~ 
Template Selection SummarY 

FromSFD Used Basis for Parameter Differences: 
ReacIol' _ator: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment 04: 19.48717949 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 2.8511 13.460 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 26.920 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 2.02 4.72 I 1.001 
Bounding: 4.05 

1Reactor shutdolNn, core removal, storage. shipping or other date confimtlng that Irradiation ceased for fuel. 

2Tolal bumup for ad fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory W,o;;~rks=h;;:ee=t _ 
1. Fuel and Template lnfO<'JlUltion Estimated 

Fuel Name: TRIGA 20130 (GA) 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 995 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 22 - ELEMENT Template: TAIGA-SS (lWIU-Zrx, SST, 10 to 20%, U) 0.20
 
Heavy Metal Mass: BOl.=17.ookg ; EOl.=16.68kg 'Template Bumup(MWd): 6.65
 
ROD Storage Site: INEEL Template BOl lieavy Metal Mass (MT): 0.000195
 

Template Decay Time" 5 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding)
Ac-227 8.5173E-l0 308.720 617,440 O.ooE+OO 2,63E-07 5.26E-Q7 Avg, MeV 
Am-241 1,8331E-Q3 308.720 617.440 O,ooE+OO 5,66E-Ql 1,13E+OO 0.0150 9.979E+13
Am-242m 1,4129E-06 308,720 617,440 O.ooE+OO 4.36E-04 8.72E-04 0.0250 2.196E+13
Am-243 1.4774E-Q7 308.720 617,440 O,ooE+OO 4.56E-05 9.12E-Q5 0.0375 1.870E+13
C-14 1.2871E-04 308.720 617,440 O.ooE+OO 3,97E-02 7.95E-02 0.0575 1.919E+13
CI-36 2.8120E-Q6 308.720 617.440 O,OOE+OO 8,68E-04 1.74E-03 0.0850 1.189E+13 
Cm-243 1,7940E-Q7 308,720 617.440' O.ooE+OO 5.54E-OS 1.11E-04 0.1250 8.635E+12
Cm-244 1.6962E-Q6 308,720 617.440 O.ooE+OO 5.24E-04 1.OSE-03 0.2250 1.009E+13
Co-GO 1.2839E+OO 308.720 617,440 O.ooE+OO 3.96E+02 7,93E+02 0.3750 5.119E+12
Cs-l34 9,OS41E-Q2 308.720 617,440 O.ooE+OO 2.BOE+Ol 5.59E+Ol 0.5750 6.805E+13
Cs-l35 3.2195E-05 308,720 617.440 O.ooE+OO 9.94E-Q3 1,99E-Q2 0.8500 2.920E+12
Cs-137 2,7564E+OO 308,720 617.440 O.ooE+OO 8.51E+02 1,70E+03 1.2500 5.932E+13
Eu-l54 1,5368E-Q2 308.720 617,440 O.ooE+OO 4,74E+OO 9.49E+OO 1.7500 3.954E+10
Eu-155 2,9293E-02 308.720 617.440 O.ooE+OO 9.04E+OO 1.81E+Ol 2.2500 6.374E+l0
Fe-55 7.7158E-01 308,720 617.440 O,ooE+OO 2,38E+02 4.76E+02 2.7500 5.057E+08
H-3 l.l111E-Q2 308,720 617.440 O,OOE+OO 3,43E+OO 6,86E+OO 3.5000 5.887E+07
1-129 7,3684E-Q7 308.720 617.440 O.OOE+OO 2,27E-04 4.55E-04 5.0000 3.345E+02
Kr-SS 2.5263E-Ql 308,720 617,440 0.0010+00 7.BOE+Ol 1.56E+02 7.0000 3.787E+Ol
Np-237 1,2427E-Q6 308.720 617,440 O.OOE+OO 3.84E-04 7,67E-04 11.0000 4.316E+OO
Pa-231 3.SS11E-Q9 308.720 617.440 O,ooE+OO 1,19E-06 2,38E-Q6
Pb-21 0 7,3880E-15 308,720 617.440 O,ooE+OO 2,28E-12 4.56E-12
Pm-147 2.1023E+OO 308,720 617,440 O.ooE+OO 6.49E+02 1,30E+03
Pu-238 1.0383E-03 308,720 617.440 O,ooE+OO 3,21E-Ql 6.41E-Ql
Pu-239 5,5293E-Q3 308.720 617,440 O.ooE+OO 1.71E+OO 3,41E+OO
Pu-240 2,1278E-Q3 308,720 617,440 O,ooE+OO 6,57E-Ql 1.31E+OO
Pu-241 1.0195E-Ql 308.720 617,440 O.OoE+OO 3.15E+Ol 6,30E+Ol
Pu-242 2.3128E-Q7 308,720 617.440 O.ooE+OO 7.14E-Q5 1.43E-04
Ra-226 5.2782E-14 308,720 617.440 O,ooE+OO 1,63E-ll 3.26E-ll
Ra-228 1,9338E-l0 308,720 617.440 O,ooE+OO 5,97E-Q8 1.19E-Q7
Ru-l06 9, 1684E-Q2 308.720 617.440 O.ooE+OO 2,83E+Ol 5.66E+Ol
86079 1.3018E-Q5 308,720 617.440 O,ooE+OO 4,02E-Q3 8,04E-03
8n-126 1,2167E-Q5 308.720 617.440 O.ooE+OO 3,76E-03 7.51E-Q3
8r-90 2.6045E+OO 308.720 617,440 O.ooE+OO 8.04E+02 1.61E+03
Tc-99 4.4241E-04 308,720 617,440 O,ooE+OO 1,37E-Ol 2.73E-Q1
Th-229 1,3713E-l0 308,720 617.440 O,ooE+OO 4,23E-Q8 8,47E-Q8
Th-230 1.B090E-11 308.720 617,440 O.ooE+OO 5.58E-Q9 1.12E-Q8
Th-232 2,5278E-10 308.720 617.440 O,ooE+OO 7,BOE-OS 1,56E-Q7
T1-2OS 1.6947E-Q8 308,720 617.440 O,ooE+OO 5.23E-Q6 1.05E-Q5
U-232 4.8737E-Q8 308.720 617,440 O.ooE+OO 1,SOE-05 3.01E-Q5 Thermal Power
U-233 1,2203E-Q7 308,720 617,440 O,ooE+OO 3.77E-Q5 7.53E-Q5 Nominal Heat Bounding
U-234 1,5925E-Q7 308,720 617.440 O,ooE+OO 4.92E-OS 9,83E-05 Output HeatOU\put
U-235 -2.6194E-Q6 308,720 0.000 6,29E-Q3 5,48E-03 6,29E-03 (Watts) (Watts)
U-236 1,2693E-Q5 308,720 617.440 O,ooE+OO 3.92E-03 7,84E-Q3 1,80E+01 3,59£+01
U-238 -3,8331 E-Q8 308,720 0.000 4.74E-03 4,73E-Q3 4,74E-03 Total Total
Y-90 2.8060E+OO 308,720 617.440 O,ooE+OO 8,OSE+02 1,61E+03
Other Radionuclides 1.11E+03 2.23E+03
m. Template Sefection s..-....,Bumun~ .l\JlII CIte&" 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constltuenls: U-ZrHX U 

SOL Enrichment %: 17.1174446 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated

Nominal:II-- +--I --'30=~8,::.7=20 Nominal bumup calculated from the heavy metal mass destroyod. 
Boundlng:1 I 617.440 Bounding bumup essumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MulUplie< Given Bumup EsU"",ted EOl HMIGiven EOl HM 

NomI,aI: 0.53 I 1.001 
Bounding: 1.06 ,

Reactor shutdown, core removal, storage, shipping or other date confmnlng that Inadiation ceased for fuel. 

2TotaJ bUmup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlIOi and TeJllplate lnformation Estimated 

Fuel Name: TRIGA ACPR (SLOVENIA) 'Fuel decay.tart date: 1999 Canister usage: 
SNFID#: 932 Estimates as 01: 2030 18"xl0' 

Fuel Unlta & Doser: 1 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.01 
Heavy Metal Ma..: BOl.=.28kg ; EOl.=.28kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time' 25 years 
U. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pholonslsec 

Radionuclide Template Fuel Bumup (MWd)'
 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.1459E-09 5.262
 10.524 O.OOE+OO 2.18E-08 4.36E-08 Avg. MeV 
Am-241 3.5850E-03 5.262 10.524 O.OOE+OO 1.89E-02 3.77E-02 0.0150 9.341E+l1 
Am-242m 1.2899E-OO 5.262 10.524 O.OOE+OO 6.79E-OO 1.36E-05 0.0250 1.942E+11 
Am-243 1.4747E-D7 5.262 10.524 O.OOE+OO 7.76E-07 1.55E-D6 0.0375 1.685E+11 
C-14 1.2839E-04 5.262 10.524 O.OOE+OO 6.76E-D4 1.35E-D3 0.0575 1.814E+11 
CI-36 2.8120E-OO 5.262 10.524 O.OOE+OO 1.48E-05 2.96E-05 0.0850 1.094E+11 
Cm-243 1.1036E-07 5.262 10.524 O.OOE+OO 5.81E-07 1.16E-OO 0.1250 7.135E+10 
Cm-244 7.8917E-07 5.262 10.524 O.OOE+OO 4.15E-OO 8.30E-OO 0.2250 9.406E+10 
Co-SO 9.2647E-D2 5.262 10.524 O.OOE+OO 4.87E-Dl 9.75E-Dl 0.3750 4.107E+10 
Cs-l34 1.0940E-D4 5.262 10.524 O.OOE+OO 5.76E-D4 1.15E-D3 0.5750 6.810E+11 
Cs-135 3.2195E-05 5.262 10.524 O.OOE+OO 1.69E-04 3.39E-04 0.8500 7.311E+09 
Cs-137 1.7368E+OO 5.262 10.524 O.OOE+OO 9.14E+OO l.83E+Ol 1.2500 7.507E+10 
Eu-154 3.0077E-03 5.262 10.524 O.OOE+OO 1.61E-02 3.23E-D2 1.7500 1.903E+08 
Eu-155 1.7925E-03 5.262 10.524 O.OOE+OO 9.43E-D3 1.89E-D2 2.2500 4.013E+05 
Fe-55 3.7444E-D3 5.262 10.524 O.OOE+OO 1.97E-D2 3.94E-02 2.7500 6.785E+03 
H-3 3.6180E-03 5.262 10.524 O.OOE+OO 1.90E-02 3.81E-D2 3.5000 1.444E+01 
1-129 7.3684E-07 5.262 10.524 O.OOE+OO 3.88E-OO 7.75E-OO 5.0000 5.629E+OO 
Kr-85 6.9368E-02 5.262 10.524 O.OOE+OO 3.65E-Ol 7.30E-01 7.0000 6.356E-D1 
Np-237 1.2662E-D6 5.262 10.524 O.OOE+OO 6.66E-OO 1.33E-DS 11.0000 7.231E-02 
Pa-231 9.1654E-09 5.262 10.524 O.OOE+OO 4.82E-oB 9.85E-oB 
Pb-21 0 1.3728E-13 5.262 10.524 O.OOE+OO 7.22E-13 1.44E-12 
Pm-147 1.0702E-02 5.262 10.524 O.OOE+OO 5.83E-02 1.13E-Ol 
Pu-236 8.8692E-D4 5.262 10.524 O.OOE+OO 4.67E-03 9.33E-03 
Pu-239 5.5283E-D3 5.262 10.524 O.OOE+OO 2.91E-02 5.82E-D2 
PU-240 2.1233E-D3 5.262 10.524 O.OOE+OO 1.12E-D2 2.23E-D2 
Pu-241 3.8962E-02 5.262 10.524 O.OOE+OO 2.05E-Dl 4.10E-D1 
Pu-242 2.3128E-D7 5.262 10.524 O.OOE+OO 1.22E-OO 2.43E-OO 
Ra-226 4.6752E-13 5.262 10.524 O.OOE+OO 2.46E-12 4.92E-12 
Ra-228 2.4827E-l0 5.262 10.524 O.OOE+OO 1.31E-D9 2.61E-D9 
Ru-l00 9.8526E-oB 5.262 10.524 O.OOE+OO 5.18E-D7 l.04E-OO 
Se-79 1.3015E-DS 5.262 10.524 O.OOE+OO 6.85E-D5 1.37E-D4 
Sn·126 1.2165E-DS 5.262 10.524 O.OOE+OO 6.40E-DS 1.28E-04 
Sr-90 1.6195E+OO 5.262 10.524 O.OOE+OO 8.52E+OO 1.70E+01 
Tc-99 4.4241E-D4 5.262 10.524 O.OOE+OO 2.33E-D3 4.66E-D3 
Th-229 4.2451E-l0 5.262 10.524 O.OOE+OO 2.23E-D9 4.47E-D9 
Th-230 6.1398E-ll 5.262 10.524 O.OOE+OO 3.23E-l0 6.46E-l0 
Th-232 2.5278E-l0 5.262 10.524 O.OOE+OO 1.33E-09 2.66E-D9 
TI-208 1.5098E-oB 5.262 10.524 O.OOE+OO 7.94E-08 1.59E-D7 
U-232 4.0662E-oB 5.262 10.524 O.OOE+OO 2.14E-D7 4.28E-D7 Thermal Power 
U-233 1.2217E-D7 5.262 10.524 O.OOE+OO 6.43E-D7 1.29E-D6 Nominal Heat Bounding 
U-234 2.2391E-07 5.262 10.524 O.OOE+OO 1.18E-OO 2.36E-OO Output Heat Output 
U-235 -2.6194E-D6 5.262 0.000 1.18E-D4 l.05E-04 1.18E-04 (Watts) (Watts) 
U-236 1.2695E-DS 5.262 10.524 O.OOE+OO 6.68E-DS 1.34E-04 1.12E-D1 2.23E-Ol 
U-236 -3.6331 E-oB 5.262 0.000 7.42E-DS 7.40E-D5 7.42E-DS Total Total 
V-90 1.6195E+OO 5.262 10.524 O.OOE+OO 8.52E+OO 1.70E+Ol 
Other Radionuclides 9.05E+OO 1.81E+Ol 
'm. Tenmlate SeJedioII. Su!1ullal'Y, .........
 andClledol 
Template Selection SummarY 

FromSFD Used
 Besis for Parameter Differences: 
_-.tor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
BOl HM Constltuenta: U-ZrHX U
 

BOL Enrichment 0;'; 19.88316824 10to20 

Bumup Summary (MWd) Besis for bumup used in estimate: 
FromSFD Estimated 

NornlnaJor 5.262 Nominal bumup assumed to be 2"k of BOL heavy metal mass. 
Bounding:1 I 10.524 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumUD MuitiDlIer Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.56 I 0.981 
Bounding: 1.12 

'Reactor shutdown. core removal. storage, shlppeng or other date conflnTlIng that Irradiation ceased for fuel.
 

2Total bumup for all fuet associated with trus \YOrksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worl<sheet 
1. Fuel and Template 1Jlf00.lIIlatit1B Estimated 

Fuel NantE>: TRIGA ACPR (JAPAN) 1 Fuet decay start date: 2010 Canister usage: 
SNFID#: 480 Estimates as of: 2030 18"x10' 

Fuel Unlta & Ilescr: 182 - elEMENT Template: TRIGA-SS (lWIU-Zrx, SST, 101020%, U) 1.64 
Heavy Metal Mass: BO~8.36kg ; EOl=48.23kg 'Tempiola Bumup(MWd): 6.65 
ROD 510raga Sire: INEEl Templata BOl Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time" 20 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 455.865 911.730 O.ooE+OO 1.21E-06 2.41E-OB AV9. MeV 
Am-241 3.1429E-03 455.865 911,730 O.ooE+OO I.43E+OO 2.87E+OO 0·0150 9.137E+13 
Am-242m 1.3195E-06 455.865 911.730 O,ooE+oo 6.02E-04 1.20E-Q3 0.0250 1.902E+13 
Am-243 1.4753E-07 455.865 911.730 O,ooE+oo 6.73E-Q5 1.35E-04 0.0375 1.648E+13 
C-14 1.2847E-04 455.865 911,730 O.ooE+OO 5.86E-Q2 1.17E-Q1 0.0575 1.773E+13 
C~36 2.8120E-06 455.865 911.730 O.OOE+OO 1.28E-Q3 2.56E-03 0.0850 1.070E+13 
Cm-243 1.2465E-07 455.865 911,730 O,ooE+oo 5,68E-OS 1.14E-04 0.1250 6.994E+12 
Cm-244 9.5564E-Q7 455.865 911,730 O.OOE+OO 4,36E-04 8.71E-04 0.2250 9.188E+12 
Co-6O 1.7880E-Ql 455.865 911.730 O.ooE+OO 8.15E+01 I.63E+02 0.3750 4.027E+12 
Cs-l34 5.8692E-04 455.865 911.730 O.OOE+OO 2,68E-01 5.35E-Ol 0.5750 6.623E+13 
CS-l35 3.2195E-QS 455.865 911.730 O.OOE+OO 1.47E-02 2.94E-02 0.8500 7.465E+l1 
Cs-137 1.9489E+OO 455.865 911.730 O.OOE+OO 8.88E+02 1.78E+03 1.2500 1.237E+13 
EU-l54 4.5895E-03 455.865 911.730 O.ooE+OO 2.09E+OO 4.18E+OO 1.7500 1.919E+10 
EU-155 3.6045E-Q3 455.865 911.730 O.OOE+OO 1,64E+OO 3.29E+OO 2.2500 6.606E+07 
Fe-55 1.41SSE-Q2 455,865 911.730 O.OOE+OO 6.47E+OO 1.29E+01 2.7500 7.280E+05 
H-3 4.7895E-Q3 455.865 911.730 O.ooE+OO 2,18E+OO 4.37E+OO 3.5000 4.096E+03 
1-129 7.3684E-Q7 455.865 911.730 O.OOE+OO 3.36E-04 6,72E-04 5.0000 5.037E+02 
Kr-SS 9.5820E-02 455.865 911.730 O.ooE+OO 4.37E+01 8.74E+01 7.0000 5.695E+Ol 
Np-237 1.2552E-OB 455.865 911.730 O.OOE+OO 5.72E-04 1.14E-Q3 11.0000 6.4S3E+OO 
Pa-231 7.0406E-Q9 455.865 911.730 O.ooE+OO 3.21E-OB 6.42E-06 
Pb-21 0 5,BOOOE-14 455.865 911.730 O.ooE+OO 2.64E-ll 5.29E-ll 
Pm-147 4.oo75E-02 455.865 911.730 O.ooE+OO 1,83E+Ol 3.65E+Ol 
PU-238 9.2256E-04 455.865 911.730 O.ooE+OO 4.21E-Ql 8.41E-Ql 
Pu-239 5.5278E-03 455.865 911.730 O.ooE+OO 2.52E+OO 5,04E+OO 
PU-240 2,1248E-03 455.865 911.730 O,ooE+oo 9.69E-Ql 1.94E+OO 
Pu-241 4.9549E-Q2 455.865 911.730 O.ooE+OO 2.26E+Ol 4,52E+01 
Pu-242 2.3128E-Q7 455.865 911.730 O,ooE+oo 1.OSE-04 2.11E-04 
Ra-226 2.4526E-13 455.865 911.730 O,ooE+oo 1.12E-l0 2.24E-l0 
Ra-228 2.4015E-l0 455.865 911.730 O.ooE+OO 1.09E-Q7 2.19E-Q7 
Ru-1OB 3.0602E-06 455.865 911.730 O.ooE+OO 1.40E-Q3 2.79E-03 
5e-79 1.3015E-QS 455.865 911.730 0.0010+00 5.93E-03 1.19E-Q2 
5n-126 1.2165E-QS 455.865 911,730 O.OOE+OO 5,55E-Q3 1.11E-Q2 
5r-90 1.8226E+OO 455.865 911.730 O.ooE+OO 8.31E+02 1.66E+03 
Te-gg 4.4241E-04 455.865 911.730 O,ooE+oo 2.02E-Q1 4.03E-Q1 
Th-229 3.0962E-10 455.865 911,730 O.ooE+OO 1.41E-07 2.82E-Q7 
Th-23O 4.2348E-l1 455.865 911.730 O.ooE+OO 1.93E-08 3,86E-oB 
Th-232 2.5278E-10 455.865 911.730 O,ooE+oo 1.15E-Q7 2.3OE-Q7 
T1-208 1.5820E-oB 455.865 911.730 O.ooE+OO 7.21E-06 I.44E-DS 
U-232 4.2647E-oB 455.865 911.730 O.ooE+OO I.94E-OS 3,89E-DS Thennal Power 
U-233 1.2211E-07 455.865 911.730 O.ooE+OO 5.57E-QS 1.11E-04 Nominal Heat Bounding 
U-234 1.9955E-07 455.865 911.730 O.ooE+OO 9.10E-QS 1.82E-04 Output Heat Output 
U-235 -2.6194E-06 455.865 0.000 2.08E-02 1.97E-02 2,08E-02 /Watts) /Wattsi 
U-236 1.2693E-QS 455.865 911.730 O.ooE+OO 5.79E-Q3 1.16E-02 1.14E+01 2.28E+01 
U-238 -3.6331 E-oB 455,865 0.000 1.3OE-Q2 1.3OE-02 1.3OE-02 Total Total 
V-90 1.8241E+OO 455.865 911.730 O.ooE+OO 8.32E+02 1.66E+03 
Other Radionuelides 8.78E+02 1.76E+03 
Ill.TeulllIate Sdedion Summarv. B ,llnd()heeIco 
Template Selection Summary

FromSFD U_ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
BOl HM Constituents: U-ZrHX U

SOL Enrichment %: 19.95031243 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlna::1 455.865 121.617 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 911.730 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiDlIer Given Bumup Estimated EOl HMlGlven EOL HM 

Nomlna::1 0.28 0.27 I 0.991 
Bounding: 0.55 ,

Reactor shutdown, core removal, storage, shlppmg or other date confmnlng that IrradiatK>n ceased for fuel.
 

2total bumup for all fuel essociated 'Nith this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel.JIlI Template Infonutioo Estimated 

Fuel Name: TRIGA ACPR (ROMANIA) 'Fuel decay start date: 1999 Canister usage: 
SNF 10 #: 1077 Estimates as of: 2030 18"xl0'

Fuel Units & Oeser: 75 . ELEMENT Template: TRIGA~SS (LW/U-Zrx, SST, 10 to 20%, U) 0.68 
Heavy Metal Mas.: BOl.=14.7Okg ; EOl.=14.45kg 'Tempi'" Bumup(MWd): 6.65
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195

Template Decay Time' 25 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 4.1459E-09 243.425 486.850 O.OOE+OO 1.01E-06 2.02E-06 Avg. MeV 
Am-241 3.5850E-Q3 243.425 486.850 O.OOE+OO 8.73E-01 1.75E+OO 0.0150 4.321E+13 
Am-242m 1.2899E-06 243.425 486.850 O.OOE+OO 3.14E-04 6.28E-04 0.0250 8.984E+12 
Am-243 1.4747E-07 243.425 486.850 O.OOE+OO 3.59E-Q5 7.18E-OS 0.0375 7.795E+12 
C-14 1.2839E-Q4 243.425 486.850 O.OOE+OO 3.13E-02 6.25E-Q2 0.0575 8.394E+12 
CI-36 2.8120E-06 243.425 486.850 O.OOE+OO 6.85E-04 1.37E-OO 0.0850 5.060E+12 
Cm-243 1.1036E-Q7 243.425 486.850 O.OOE+OO 2.69E-05 5.37E-05 0.1250 3.301E+12 
Cm-244 7.8917E-07 243.425 486.850 O.OOE+OO 1.92E-04 3.84E-04 0.2250 4.351E+12 
Co-50 9.2647E-02 243.425 486.850 O.OOE+OO 2.26E+01 4.51E+Ol 0.3750 1.900E+12 
Cs-l34 1.0940E-Q4 243.425 486.850 O.OOE+OO 2.66E-02 5.33E-Q2 0.5750 3.150E+13 
Cs-135 3.2195E-05 243.425 486.850 O.OOE+OO 7.84E-03 1.57E-02 0.8500 3.382E+11 
Cs-137 1.7368E+OO 243.425 486.850 O.OOE+OO 4.23E+02 8.48E+02 1.2500 3.473E+12 
Eu-154 3.0677E-Q3 243.425 486.850 O.OOE+OO 7.47E-Ol 1.49E+OO 1.7500 8.806E+09 
Eu-155 1.7925E-OO 243.425 486.850 O.OOE+OO 4.36E-01 8.73E-Q1 2.2500 1.856E+07 
Fe-55 3.7444E-03 243.425 486.850 O.OOE+OO 9.11E-Q1 1.82E+OO 2.7500 3. 139E+05 
H-3 3.6180E-Q3 243.425 486.850 O.OOE+OO 8.81E-Ol 1.76E+OO 3.5000 6.708E+02 
1-129 7.3684E-07 243.425 486.850" O.OOE+OO 1.79E-Q4 3.59E-04 5.0000 2.616E+02 
Kr-85 6.9368E-Q2 243.425 486.850 O.OOE+OO 1.69E+01 3.38E+01 7.0000 2.955E+01 
Np-237 1.2662E-Q6 243.425 486.850 O.OOE+OO 3.OSE-04 6.16E-04 11.0000 3.361E+00 
Pa-231 9.1654E-09 243.425 486.850 O.OOE+OO 2.23E-06 4.46E-06 
Pb-210 1.3728E-13 243.425 486.850 O.OOE+OO 3.34E-ll 6.68E-l1 
Pm-147 1.0702E-Q2 243.425 486.850 O.OOE+OO 2.61E+OO 5.21E+OO 
Pu-236 8.6692E-Q4 243.425 486.850 O.OOE+OO 2.16E-Ql 4.32E-01 
Pu-239 5.5283E-Q3 243.425 486.850 O.OOE+OO l.35E+OO 2.69E+OO 
Pu-240 2.1233E-OO 243.425 486.850 O.OOE+OO 5.17E-01 1.03E+OO 
Pu-241 3.8962E-02 243.425 486.850 O.OOE+OO 9.48E+OO 1.90E+01 
Pu-242 2.3128E-Q7 243.425 486.850 O.OOE+OO 5.83E-OS 1.13E-Q4 
Ra-226 4.6752E-13 243.425 486.850 O.OOE+OO 1.14E-l0 2.28E-l0 
Ra-228 2.4827E-10 243.425 486.850 O.OOE+OO 6.04E-oB 1.21E-07 
Ru-l06 9.8526E-oB 243.425 486.850 O.OOE+OO 2.40E-Q5 4.80E-Q5 
5e-79 1.3015E-Q5 243.425 486.850 O.OOE+OO 3.17E-Q3 6.34E-Q3 
5n-126 1.2165E-Q5 243.425 486.850 O.OOE+OO 2.96E-03 5.92E-Q3 
5r-90 1.6195E+OO 243.425 486.850 O.OOE+OO 3.94E+02 7.88E+02 
Tc-99 4.4241E-04 243.425 486.850 O.OOE+OO 1.OSE-Ol 2.15E-Q1 
Th-229 4.2451E-l0 243.425 486.850 O.OOE+OO 1.03E-Q7 2.07E-Q7 
Th-230 6.1398E-l1 243.425 486.850 O.OOE+OO 1.49E-OS 2.99E-oB 
Th-232 2.5278E-10 243.425 486.850 O.OOE+OO 6.15E-OS 1.23E-Q7 
T1-2OS 1.5098E-oB 243.425 486.850 O.OOE+OO 3.68E-Q6 7.35E-06 
U-232 4.0662E-oB 243.425 486.850 O.OOE+OO 9.90E-Q6 1.98E-Q5 Thermal Power 
U-233 1.2217E-Q7 243.425 486.850 O.OOE+OO 2.97E-OS 5.95E-Q5 Nominal Heat Bounding 
U-234 2.2391E-Q7 243.425 486.850 O.OOE+OO 5.45E-05 1.09E-04 Output HeatOuiput 
U-235 -2.6194E-Q6 243.425 0.000 6.32E-Q3 5.68E-Q3 6.32E-Q3 /Watts\ /Watts\ 
U-236 1.2695E-Q5 243.425 486.850 O.OOE+OO 3.09E-03 6.18E-Q3 5.11£+00 1.03E+Ol 
U-238 -3.6331 E-oB 243.425 0.000 3.96E-OO 3.95E-Q3 3.96E-Q3 Total Total 
V-90 1.6195E+OO 243.425 486.850 O.OOE+OO 3.94E+02 7.88E+02 
Other RadiOnuclides
 4.19E+02 8.38E+02 
'ID. Temnlate Seleetion SUII."...,
 and CItecks. 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM ConsUtuents: U-ZrHX U 

BOL Enrichment %: 19.89795918 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 243.425 Nominal bumup caJculated from the heavy metal mass destroyed. 
Bounding: 486.850 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BUmUD MulU_ Given Bumup EsUmstsd EOl HMlGlven EOl HM
 

Nomlnal:1 0.49 I 1.001
 
Bounding: 0.97 , 

Reactor shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Teqllate Informatioll Estimated 

Fuel Name: TAIGA ACPR PENN. STATE UNIV. 1Fuel decay start date: 2035 Canister usage: 
SNF 10 #: 1002 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 46 . ELEMENT Template: TAIGA·SS (lW/lJ-Zrx. SST. 10 to 20%. U) 0,41 
Heavy Metal Mass: BOl=12.78k9 ; EOl=12.01k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metsl Mass IMT): 0.000195 

Template Decay Time' 5 years 
n.&timates m x" Xb b Gamma Sources Y" Yb 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Ini1ial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.5173E·l0 737.721 1,475.441 O.ooE-tOO 6.28E-Q7 1.26E·OB Avg. MeV 
Am·241 1.8331E·03 737.721 1,475.441 O.oOE-tOO 1.35E-tOO 2.70E-tOO 0.0150 2.385E+14 
Am-242m 1,4129E-OB 737.721 1,475.441 O.ooE-tOO 1.04E-Q3 2.08E-Q3 0.0250 5.247E+13 
Am-243 1,4774E-Q7 737.721 1,475.441 O.ooE-tOO 1.09E-04 2.18E-Q4 0.0375 4.469E+13 
C-14 1.2871E-Q4 737.721 1,475.441 O.ooE-tOO 9.49E-02 l.90E-Ol 0.0575 4.587E+13 
CI-36 2.8120E-Q6 737.721 1,475.441 O.ooE-tOO 2.07E-03 4.15E-Q3 0.0850 2.841E+13 
Cm-243 1.7940E-Q7 737.721 1,475.441 O.ooE-tOO 1.32E-Q4 2.65E-Q4 0.1250 2.063E+13 
Cm-244 1.6962E-OB 737.721 1,475.441 O.ooE-tOO 1.25E-03 2.50E-Q3 0.2250 2.410E+13 
Co-6O 1.2839E-tOO 737.721 1,475.441 O.ooE-tOO 9.47E+02 1.89E+03 0.3750 1.223E+13 
Cs-134 9.0541E-Q2 737.721 1,475.441 O.ooE-tOO 6.68E+Ol 1.34E+02 0.5750 1.626E+14 
Cs-l35 3.2195E-Q5 737.721 1,475.441 O.ooE-tOO 2.38E-02 4.75E-Q2 0.8500 6.979E+12 
Cs-137 2.7564E+OO 737.721 1,475.441 O.ooE+OO 2.03E+03 4.07E+03 1.2500 1.417E+14 
Eu-l54 1.5368E-02 737.721 1,475.441 O.ooE-tOO 1.13E+Ol 2.27E+Ol 1.7500 9.449E+l0 
'Eu-155 2.9293E-02 737.721 1,475.441 O.ooE+OO 2.16E+Ol 4.32E+01 2.2500 1.523E+ll 
Fe-55 7.7158E-Ql 737.721 1,475.441 O.ooE-tOO 5.69E+02 1.14E+03 2.7500 1.208E+09 
H-3 1.1111E-Q2 737.721 1,475.441 O.ooE+OO 8.20E-tOO 1.64E+Ol 3.5000 1.407E+08 
1-129 7.3664E-Q7 737.721 1,475.441 O.ooE+OO 5.44E-Q4 1.09E-Q3 5.0000 7.811E+02 
Kr-85 2.5263E-Ol 737.721 1,475.441 O.ooE+OO 1.86E+02 3.73E+02 7.0000 8.841E+01 
Np-237 1.2427E-Q6 737.721 1,475.441 O.ooE-tOO 9.17E-Q4 1.83E-Q3 11.0000 1.007E+Ol 
Pa-231 3.8511E-Q9 737.721 1,475.441 2.64E-OB 5.68E-Q6 , O.ooE-tOO 
Pb-210 7.3880E-15 737.721 1,475.441 O.ooE+OO 5.45E-12 l.09E-l1 
Pm-147 2.1023E-tOO 737.721 1,475.441 O.ooE+OO 1.55E+03 3.10E+03 
Pu-238 1.0383E-03 737.721 1,475.441 O.ooE-tOO 7.66E-Q1 1.53E-tOO 
Pu-239 5.5293E-Q3 737.721 1,475.441 O.ooE-tOO 4.08E-tOO 8.16E-tOO 
Pu-240 2.1278E-Q3 737.721 1,475.441 O.ooE-tOO 1.57E-tOO 3.14E+OO 
Pu-241 1.0195E-Ol 737.721 1,475.441 O.ooE-tOO 7.52E+Ol 1.50E+02 
Pu-242 2.3128E-Q7 737.721 1,475.441 O.ooE+OO 1.71E-04 3.41E-Q4 
Ra-226 5.2782E-14 737.721 1,475.441 O.ooE+OO 3.89E-ll 7.79E-ll 
Ra-228 1.9338E-l0 737.721 1,475.441 O.ooE+OO 1.43E-Q7 2.85E-Q7 
Ru-1OB 9.1664E-Q2 737.721 1,475.441 O.ooE+OO 6.76E+01 1.35E+02 
Se-79 1.3018E-05 737.721 1,475.441 O.ooE-tOO 9.60E-Q3 1.92E-02 
Sn-126 1.2167E-05 737.721 1,475.441 O.ooE-tOO 8.98E-03 1.80E-Q2 
Sr-90 2.6045E-tOO 737.721 1,475.441 O.ooE-tOO 1.92E+03 3.84E+03 
Tc-99 4.4241E-Q4 737.721 1,475.441 O.ooE-tOO 3.26E-Ql 6.53E-Ql 
Th-229 1.3713E-l0 737.721 1,475.441 O.ooE-tOO 1.01E-Q7 2.02E-Q7 
Th-230 l.8090E-ll 737.721 1,475.441 O.ooE-tOO 1.33E-08 2.67E-08 
Th-232 2.5278E-10 737.721 1,475.441 O.ooE-tOO 1.86E-07 3.73E-Q7 
T1-208 1.6947E-08 737.721 1,475.441 O.ooE-tOO 1.25E-OS 2.50E-05 
U-232 4.8737E-08 737.721 1,475.441 O.ooE-tOO 3.60E-OS 7.19E-Q5 Thermal Power 
U-233 1.2203E-Q7 737.721 1,475.441 O.ooE-tOO 9.00E-OS 1.80E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 737.721 1,475.441 O.ooE+OO 1.17E-Q4 2.35E-Q4 Output Heat Output 
U-235 -2.6194E-OB 737.721 0.000 5.47E-03 3.54E-Q3 5.47E-Q3 (Watts) (Watts) 
U-236 12693E-05 737.721 1,475.441 O.ooE-tOO 9.36E-Q3 1.87E-Q2 4.29E+01 8.59E+Ol 
U-238 -3.8331 E-08 737.721 0.000 3.44E-Q3 3.42E-Q3 3.44E-Q3 Total Total 
Y-90 2.6060E-tOO 737.721 1,475.441 O.ooE-tOO 1.92E+03 3.85E+03 
Other Radionuclides 2.66E+03 5.32E+03 
m.TeqllateSe!l!ction Summa...., ,.C~ 
Template selection SUmmary 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM eonstltuents: U-ZrHX U 

BOL Enrichment %: 19.79999842 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnol:1 240.9311 737.721 Nominal bumup calculated from the hoavy metat mass destroyed. 
Bounding:1 I 1,475.441 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumupl 

Bumup Multiplier Given Bumup EstImst~ EOl HMiGiven EOl HM 
Nomlnol: 1.69 3.06 I 1.001 

Bounding: 3.39 , 
Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wol1<sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJ11PIllte ~dOD Estimated 

Fuel Name: TAIGA FFCR 'Fuel decay start date: 2035 Canister usage:
 
SNFID#: 448 Estimates as of: 2030 lB"xl0'
 

Fuol Unlls & Oeser: 4 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0,05
 
Heavy Metal Mass: BOl=.63l<g ; EOl=.63l<g "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(CI) Inventories(Ci) Group (bounding) 
Ae-227 8,5173E-10 15.350 30,700 O.ooE-+OO 1.31E-08 2.61E-Q8 Avg. MeV 
Am-241 1,8331E-03 15.350 30,700 O,ooE-+OO 2,81E-02 5.63E-Q2 0.0150 4.962E+12 
Am-242m 1.4129E-06 15.350 30.700 O.ooE-+OO 2.17E-Q5 4.34E-05 0.0250 1.092E+12 
Am-243 1,4774E-07 15.350 30.700 O,ooE-+OO 2.27E-06 4.54E-oB 0.0375 9.298E+11 
C-14 1.2871E-04 15,350 30.700 O.ooE-+OO 1.98E-03 3.95E-03 0.0575 9.543E+l1 
CI-36 2.8120E-06 15.350 30.700 O.ooE-+OO 4.32E-OS 8.63E-05 0.0850 5.912E+11 
Cm-243 1.7940E-07 15.350 30.700 O.ooE-+OO 2.75E-oB 5.51E-06 0.1250 4.293E+ll 
Cm-244 1.6962E-oB 15.350 30.700 O.ooE-+OO 2.60E-05 5.21E-Q5 0.2250 5.016E+11 
Co-6O 1.2839E-+OO 15,350 30.700 O,ooE-+OO 1.97E+Ol 3.94E+Ol 0.3750 2.545E+11 
Cs-134 9.0541E-02 15.350 30.700 O.ooE-+OO 1.39E-+OO 2,78E-+OO 0.5750 3.384E+12 
Cs-135 3.2195E-OS 15.350 30.700 O.ooE-+OO 4.94E-04 9.88E-04 0.8500 1.452E+11 
Cs-137 2,7564E-+OO 15.350 30.700 O.ooE-+OO 4.23E+01 8.46E+Ol 1.2500 2.949E+12 
Eu-154 1,5388E-02 15.350 30,700 O.ooE-+OO 2.36E-Ol 4.72E-01 1.7500 1.966E+09 
EU-155 2.9293E-Q2 15.350 30.700 O.ooE-+OO 4.50E-Ql 8.99E-Ql 2.2500 3. 169E+09 
Fe-55 7.7158E-Ql 15.350 30.700 O.ooE-+OO 1.18E+Ol 2.37E+Ol 2.7500 2.515E+07 
H-3 1,1111E-Q2 15.350 30,700 O.ooE-+OO 1.71E-Ol 3.41E-Ol 3.5000 2.927E+06 
1-129 7,3664E-07 15.350 30,700 O.ooE-+OO 1.13E-05 2.26E-05 5.0000 1.648E+Ol 
Kr-85 2.5263E-Ol 15.350 30.700 O.ooE-+OO 3,88E-+OO 7.76E-+OO 7.0000 1.866E+00 
Np-237 1.2427E-06 15.350 30,700 O.ooE-+OO 1.91E-05 3.82E-Q5 11.0000 2.126E-Ql 
Pa-231 3,8511E-Q9 15,350 30,700 O.ooE-+OO 5.91E-08 1.18E-07 
Pl>-21 0 7.3880E-15 15.350 30.700 O.ooE-+OO 1.13E-13 2.27E-13 
Pm-147 2,1023E-+OO 15.350 30.700 O.ooE-+OO 3,23E+01 6.45E+Ol 
Pu-238 1.0383E-Q3 15,350 30.700 O.ooE-+OO 1.59E-02 3,19E-02 
Pu-239 5.5293E-03 15.350 30.700 O.ooE-+OO 8.49E-02 1.70E-Ql 
Pu-240 2.1278E-03 15.350 30.700 O.ooE-+OO 3.27E-Q2 6.53E-Q2 
Pu-241 1.0195E-Ql 15.350 30.700 O.ooE-+OO 1.57E-+OO 3.13E-+OO 
Pu-242 2,3128E-Q7 15.350 30,700 O.ooE-+OO 3.55E-06 7.10E-06 
Ra-226 5,2782E-14 15.350 30.700 O.ooE-+OO 8.10E-13 1.62E-12 
Ra-228 1.9338E-10 15.350 30.700 O.ooE-+OO 2.97E-09 5.94E-Q9 
RU-106 9,1664E-Q2 15.350 30,700 O.ooE-+OO 1.41E-+OO 2.81E-+OO 
5e-79 1.3018E-05 15.350 30.700 O.ooE-+OO 2.ooE-04 4.ooE-04 
5n-126 1.2167E-OS 15.350 30,700 O,ooE-+OO 1.87E-04 3.74E-04 
5r-90 2.6045E-+OO 15.350 30.700 O,ooE-+OO 4.ooE+01 8.ooE+Ol 
Te-99 4.4241E-04 15.350 30.700 O.ooE-+OO 6.79E-Q3 1.36E-02 
Th-229 1.3713E-10 15.350 30.700 O.ooE-+OO 2.10E-Q9 4.21E-Q9 
Th-230 l.8090E-ll 15,350 30.700 O,ooE-+OO 2.78E-10 5.55E-l0 
Th-232 2.5278E-10 15,350 30.700 O.ooE-+OO 3,88E-09 7.76E-09 
Tl-208 1.6947E-08 15.350 30.700 O.ooE-+OO 2.60E-Q7 5.20E-Q7 
U-232 4.8737E-08 15.350 30.700 O,ooE-+OO 7.48E-Q7 1.50E-oB Thenmal Power 
U-233 1.2203E-Q7 15.350 30,700 O.ooE-+OO 1.87E-06 3.75E-oB Nominal Heat Bounding 
U-234 1.5925E-07 15.350 30.700 O.ooE-+OO 2.44E-oB 4.89E-oB Output Heat Output 
U-235 -2.6194E-oB 15.350 0.000 2.71E-04 2.31E-04 2.71E-04 (Wattsl (Wattsi 
U-236 1.2693E-OS 15.350 30.700 O,ooE-+OO 1.95E-04 3.90E-04 8.93E-Ol 1.79E+OO 
U-238 -3,8331 E-Q8 15.350 0.000 1.70E-04 1.69E-04 1.70E-04 Total Total 
Y-90 2.6060E-+OO 15.350 30.700 O.ooE-+OO 4.ooE+Ol 8.ooE+Ol 
Other Radionuelides 5.53E+01 1.11E+02 

m. Tematltte~ sm.-rv, B"""II ,aIIdP""" 
Template selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE 

FIIoI C1sddlng: SST (304) SST
BOL HM Constituents: U-ZrHX U 

BOL enrichment '0/.: 19.93650794 101020

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 15.350[ 2.673 Nominal btJmup laken directly from 8FD (converted to MWd). 
Bounding: 30.700 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MulllD11er Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.71 0.17 I 0.981 
Bounding: 1.43 ,

Reactor shutdown, core removal, storage, shiPping or other date confirming that irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specifiC bumup values (MWct'MT). 

DOE/5NF/REP-Q78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template !JIf_tion Estimated 

Fuel Name: TRIGA FFCR (DORF) 1 Fuel decay start date: 1989 Canister usage: 
SNFID#: 315 Estimates as of: 2030 18"x10' 

Fuel Unlls & Oeser: 2 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.03 
Heavy Metal Mas.: BOL=.38kg ; EOL=.38kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: HANFORD Template BOL Heavy Metal Ma•• (Mr): 0.000195 

Template Decay Time' 35 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inveniories(Ci) Group (bounding) 
Ac-227 6.7038E-09 3.742 7.485 O.OOE+OO 2.51E-08 5.02E-D6 Avg.MeV
 
Am-241 3.9068E-03 3.742 7.485 O:OoE<oo 1.46E-02 2.92E-02 0.0150 5.225E+11
 
Am-242m 1.2325E-OB 3.742 7.485 O.oOE+oo 4.61E-D6 9.23E-D6 0.0250 1.086E+l1
 
Am-243 1.4732E-07 3.742 7.485 O.OOE+OO 5.51E-07 1.10E-OB 0.0375 9.431E+l0
 
C-14 1.2824E-04 3.742 7.485 O.OOE+OO 4.80E-D4 9.80E-D4 0.0575 1.016E+11
 
CI-38 2.8120E-D6 3.742 7.485 O.OOE+OO 1.OSE-05 2.10E-05 0.0850 6.114E+10
 
Cm-243 8.6556E-D6 3.742 7.485 O.OOE+OO 3.24E-07 6.48E-07 0.1250 3.979E+10
 
em-244 5.3835E-07 3.742 7.485 O.OOE+OO 2.01E-OB 4.03E-D6 0.2250 5.267E+10
 
Co-6O 2.4887E-02 3.742 7.485 O.OOE+OO 9.31E-02 1.86E-01 0.3750 2.297E+10
 
Cs-134 3.8030E-D6 3.742 7.485 O.oOE+OO 1.42E-05 2.85E-DS 0.5750 3.842E+11
 
Cs-135 3.2195E-DS 3.742 7.485 O.OOE+OO 1.20E-D4 2.41E-04 0.8500 3.931E+09
 
Cs-137 1.3788E+OO 3.742 7.485 O.OOE+OO 5.16E+OO 1.03E+01 1.2500 1.526E+10
 
Eu-154 1.3711E-D3 3.742 7.485 O.OOE+OO 5.13E-03 1.03E-02 1.7500 1.021E+08
 
Eu-155 4.4361E-D4 3.742 7.485 O.OOE+OO 1.66E-03 3.32E-D3 2.2500 8.362E+04
 
Fe-55 2.8075E-D4 3.742 7.485 O.OOE+OO 9.76E-04 1.95E-03 2.7500 3.844E+03
 
H-3 2.0647E-03 3.742 7.485 O.OOE+OO 7.73E-03 1.55E-D2 3.5000 9.740E+OO
 
1-129 7.3684E-07 3.742 7.485 O.OOE+OO 2.76E-D6 5.52E-OB 5.0000 4.104E+OO
 
Kr-85 3.6346E-02 3.742 7.485 O.OOE+OO 1.38E-01 2.72E-01 7.0000 4.635E-01
 
Np-237 1.2844E-D6 3.742 7.485 O.OOE+OO 4.81E-D6 9.61E-D6 11.0000 5.272E-02
 
Pa-231 1.2352E-08 3.742 7.485 O.OOE+OO 4.62E-D6 9.25E-08 
Pb-21 0 3.5338E-13 3.742 7.485 O.OOE+OO 1.32E-12 2.65E-12 
Pm-147 7.6346E-04 3.742 7.485 O.OOE+OO 2.86E-03 5.71E-D3 
Pu-238 8.1970E-D4 3.742 7.485 O.OOE+OO 3.07E-D3 6.14E-03 
Pu-239 5.5248E-D3 3.742 7.485 O.OOE+OO 2.07E-02 4.14E-02 
Pu-240 2.1203E-03 3.742 7.485 O.OOE+OO 7.94E-D3 1.59E-02 
Pu-241 2.4075E-02 3.742 7.485 O.OOE+OO 9.01E-02 1.80E-01 
Pu-242 2.3128E-07 3.742 7.485 O.OOE+OO 8.66E-07 1.73E-D6 
Ra-226 9.6481E-13 3.742 7.485 O.OOE+OO 3.61E-12 7.22E-12 
Ra-228 2.5188E-10 3.742 7.485 O.OOE+OO 9.43E-10 1.89E-D9 
Ru-1OB 1.0214E-10 3.742 7.485 O.OOE+OO 3.82E-10 7.64E-10 
Se-79 1.3014E-DS 3.742 7.485 O.OOE+OO 4.87E-DS 9.74E-DS 
Sn-126 1.2164E-DS 3.742 7.485 O.OOE+OO 4.55E-OS 9.10E-DS 
Sr-90 1.2762E+OO 3.742 7.485 O.OOE+OO 4.78E+OO 9.55E+OO 
Te-99 4.4241E-D4 3.742 7.485 O.OOE+OO 1.66E-D3 3.31E-03 
Th-229 5.9684E-10 3.742 7.485 O.OOE+OO 2.23E-09 4.47E-D9 
Th-230 9.3880E-11 3.742 7.485 O.OOE+OO 3.51E-10 7.03E-10 
Th-232 2.5278E-10 3.742 7.485 O.OOE+OO 9.46E-10 1.89E-09 
T1-208 1.3723E-D6 3.742 7.485 O.OOE+OO 5.14E-08 1.03E-07 
U-232 3.6932E-D6 3.742 7.485 O.OOE+OO 1.38E-07 2.76E-07 Thermal Power 
U-233 1.2224E-07 3.742 7.485 O.OOE+OO 4.57E-07 9.15E-07 Nominal Heat Bounding 
U-234 2.5714E-07 3.742 7.485 O.OOE+OO 9.62E-07 1.92E-D6 Output Heat Output
 
U-235 -2.6194E-OB 3.742 0.000 1.64E-D4 l.54E-D4 1.64E-D4 (Watts) /Watts)
 
U-238 1.2695E-OS 3.742 7.485 O.OOE+OO 4.75E-DS 9.50E-DS 6.02E.o2 1.20E-41
 
U-238 ·3.6331 E-D6 3.742 0.000 l.04E-D4 l.03E-D4 1.04E-D4 Total Total
 
V-90 1.2765E+OO 3.742 7.485 O.OOE+OO 4.78E+OO 9.55E+OO 
Other RadiOnuelides 5.15E+OO 1.03E+01 
m. Template SeIec:Ilon Sl_rv, "'C'*b 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents: U-ZrHX
 U 

BOl Enrichment %: 19.79166667 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated

Nomlna':1 3.7421 1.146 Nominal bumup laken dirodly from SFD (converted to MWd). 
Bounding:1 I 7.485 Bounding buml.J) assumed to be twice nominal bum~. 

Checks
 

Estimated Bumupl
 
BUmUD MultlDller Given Bumup l:stlmeted EOL HMlGlven EOL HM 

Nomina: 0.29 0.31 I 0.991 
Bounding: 0.57 ,

Reactor shutdoW'll. core removal. storage. shlppmg or other date conflRlllRg that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this woJi<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

DOElSNFIREP-078 December 2003 
Revision 1 Page 0-414 



Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJllIlIate Infotmatioa Estimated 

Fuel Name: TRIGA FFCR (ENGLAND) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 987 Estimates as 01: 2030 18"xl0' 

Fuel Units & Oeser: 4 - ELEMENT Template: TRIGA-SS (lWIU-Zrx, SST, 10 to 20%, U) 0.04 
Heavy Metal Mass: BOl=.64k9 ; EOl=.62k9 'Tamplate Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time: 20 years 
n. Estimates m x" Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-Q9 18.747 37.495 O.ODE+OO 4.96E-08 9.91E-08 Avg. MeV 
Am-241 3.1429E-03 18,747 37.495 O.ODE+OO 5.89E-Q2 1.18E-Ol 0.0150 3.757E+12 
Am-242m 1.3195E-oo 18.747 37.495 O,ODE+OO	 2.47E-05 4,95E-Q5 0.0250 7.822E+11 
Am-243 1.4753E-07 18,747 37.495 O.ODE+OO	 2.77E-oo 5.53E-oo 0.0375 6.n6E+l1 
C-14 1.2847E-04 18,747 37.495 O.ODE+OO	 2.41E-03 4.82E-03 0.0575 7.290E+11
CI-36 2.8120E-Q6 18.747 37.495 O.ODE+OO	 5.27E-05 1.05E-04 0,0850 4.401E+11 
Cm-243 1.2465E-07 18,747 37.495 O,ODE+OO	 2.34E-oo 4.67E-06 0.1250 2.876E+11
Cm-244 9.5564E-07 18.747 37.495 O,ODE+OO	 1.79E-05 3,58E-05 0.2250 3.779E+11 
Co-6O 1.7880E-Ql 18.747 37.495 O.ODE+OO	 3.35E+OO 6.70E+OO 0.3750 1.656E+l1 
Cs-l34 5,8692E-04 18,747 37.495 O.ODE+OO	 1.10E-Q2 2.20E-02 0.5750 2.724E+12 
Cs-l35 3.2195E-Q5 18,747 37.495 O,ODE+OO	 6.04E-04 121E-Q3 0,8500 3.070E+10 
Cs-137 1.9489E+OO 18.747 37.495 O.ODE+OO	 3.65E-tOl 7,31 E-tOl 1.2500 5.088E+11
Eu-l54 4,5895E-03 18.747 37.495 O,ODE+OO	 8.60E-02 1.72E-Ql 1,7500 7.890E+08 
EU-155 3.6045E-Q3 18.747 37.495 O.ODE+OO	 6.76E-02 1.35E-Ql 2.2500 2.717E+06
Fe-55 1.4185E-Q2 18.747 37.495 O.ODE+OO	 2.66E-Ol 5.32E-Ol 2.7500 2,994E+04
H-3 4.7895E-03 18.747 37.495 O,ODE+OO	 8.98E-Q2 1.80E-Ql 3.5000 1.665E+02 
1-129 7.3684E-Q7 18,747 37,495 O.ODE+OO	 l.38E-05 2.76E-05 5.0000 1.987E+01
Kr-85 9.5820E-02 18,747 37.495 O.ODE+OO 1.80E+OO 3.59E+OO 7.0000 2.245E+OO 
No-237 1.2552E-oo 18,747 37.495 O.ODE+OO 2.35E-05 4.71E-Q5 11.0000 2.555E-01 
Pa-231 7.0406E-09 18.747 37.495 O.ODE+OO 1.32E-07 2.84E-07 
Pb-21 0 5,SOOOE-14 18.747 37.495 O.ODE+OO 1.09E-12 2,17E-12 
Pm-147 4.OD75E-Q2 18.747 37.495 O.ODE+OO 7,51E-Ol 1.50E+OO 
Pu-238 92256E-Q4 18,747 37.495 O.ODE+OO 1.73E-02 3.46E-02 
Pu-239 5,5278E-Q3 18.747 37.495 O.ODE+OO 1.04E-Ol 2.07E-Ql 
Pu-240 2.1248E-Q3 18.747 37.495 O.ODE+OO 3,98E-02 7,97E-02 
Pu-241 4.9549E-Q2 18,747 37.495 O.ODE+OO 9.29E-Ql 1,86E+OO 
Pu-242 2.3128E-07 18.747 37.495 O.ODE+OO 4.34E-oo 8,67E-Q6 
Ra-226 2.4526E-13 18.747 37.495 O.ODE+OO 4.60E-12 9.20E-12 
Ra-228 2.4015E-l0 18.747 37.495 O.ODE+OO 4.50E-Q9 9.ODE-09 
RU-loo 3.0602E-Q6 18.747 37.495 O.ODE+OO 5.74E-05 1.15E-Q4 
Se-79 1.3015E-Q5 18,747 37,495 O.ODE+OO 2".44E-Q4 4.88E-04 
Sn-126 1.2165E·05 18.747 37.495 O.DOE+OO 2.28E-Q4 4.56E-Q4 
Sr-90 1.8226E+OO 18.747 37.495 O.DOE+OO 3.42E-tOl 6.83E-tOl 
Te-99 4.4241E-Q4 18.747 37.495 O.OOE+OO 8.29E-03 1.66E-Q2 
Th-229 3,0962E-l0 18.747 37.495 O.DOE+OO 5.80E-Q9 1.16E-Q8 
Th-230 4.2346E-ll 18.747 37.495 O.DOE+OO 7.94E-l0 1.59E-Q9 
Th-232 2.5278E-l0 18.747 37.495 O.OOE+OO 4.74E-Q9 9.48E-Q9 
T1-208 1.5820E-08 18.747 37.495 O.DOE+OO 2.97E-Q7 5.93E-Q7 
U-232 4.2647E-Q8 18.747 37.495 O.DOE+OO	 8.DOE-Q7 1,60E-06 Thermal Power
 
U-233 1.2211E-Q7 18,747 37,495 O.DOE+OO 2.29E-oo 4.58E-oo
 Nominal Heat Bounding 
U-234 1.9955E-Q7 18.747 37.495 O,OOE+OO	 3.74E-Q6 7.48E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 18.747 0.000 2.77E-Q4	 2,28E-04 2.77E-04 (Watts) (Watts) 
U-238 12693E-Q5 18.747 37.495 O.DOE+OO	 2.38E-Q4 4.76E-04 4.69E.o1 9.38E-ot
U-238 -3.6331 E-Q8 18.747 0,000 1.72E-Q4	 1.72E-Q4 1,72E-Q4 Total Total
Y-90 1,8241E+OO 18.747	 37.495 O.ODE+OO 3.42E-tOl 6.84E-tOl
 
Other Radionuelides 3,61E-tOl 7.22E-tOl
 
m. TI!llIP/ate Selectloa ~r'V,._ ,'lillie.. 
Template Selection Summary
 

FromSFD
 Usad Basis for Parameter Differences:
Reactor __tor: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U·ZrHX U
 

SOL enrichment %:
 19.96879875 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 18.747 16.801 NorrOnal bumup taken <Irod1y from SFD (converted to MWd). 
Boundlng:1 37.495 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

EstlmatedBumupl
 
Bumu Multi I. Given Bumup Estimated EOl HMlGlven EOl HM 

NomlnaJ: 0.86 0.90 I 1.001 
Bounding: 1.71 

'Reactor shutdown. core removal, storage, shipping or other date confirming that irmdiation ceased for fuel. 

~otal bumup for all fuel associated with this worKsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory_V!..0,;;.;,;rk;;;s;;h;;;ee=t _ 
I. Fuel and Template lnfonnatioo Estimated 

Fuel Name: TRIGA FFCR (GA) 'Fuel decay start date: 2035 Canister usage: 
SNF 10 #: 1003 Estimates as 01: 2030 18"xl0' 

Fuel Units & Oeser: 10 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST, 10'020%. U) 0.14 
Heavy Metal Mas.: BO~1.6Ok9 ; EO~1.54k9 2Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.000195 

.Template Decay Time" 5 years 

n. Estimates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MINd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 60.140' 120.281 O.OOE+OO 5.12E-08 1.02E-07 Avg.MeV 
Am-241 1.8331E-Q3 60.140 120.281 O.OOE+OO 1.10E-Ql 2.20E-Ql 0.0150 1.944E+13 
Am-242m 1.4129E-Q6 60.140 120.281 O.OOE+OO 8.50E-OS 1.70E-04 0.0250 4.278E+12 
Am-243 1.4774E-07 60.140 120.281 O.OOE+OO 8.89E-Q6 1.78E-Q5 0.0375 3.643E+12 
C-14 1.2871E-04 60.140 120.281 O.OOE+OO 7.74E-03 1.55E-02 0,0575 3.739E+12 
CI-36 2.8120E-06 60.140 120.281 O.OOE+OO 1.69E-04 3.38E-04 0.0850 2.316E+12 
Cm-243 1.7940E-07 60.140 120.281 O.OOE+OO 1.08E-05 2.16E-Q5 0.1250 1.682E+12 
Cm-244 1.6962E-Q6 60.140 120.281 O.OOE+OO 1.02E-04 2.04E-04 0.2250 1.965E+12 
Co-60 1.2839E+OO 60.140 120.281 O.OOE+OO 7.72E+01 1.54E+02 0.3750 9.972E+11 
Cs-134 9.OS41E-02 60.140 120.281 O.OOE+OO 5.45E+OO 1.09E+01 0.5750 1.326E+13 
Cs-135 3.2195E-Q5 60.140 120.281 O.OOE+OO 1.94E-03 3.87E-Q3 0.8500 5.689E+11 
Cs-137 2.7564E+OO 60.140 120.281 O.OOE+OO 1.66E+02 3.32E+02 1.2500 1.155E+13 
Eu-154 1.5368E-Q2 60.140 120.281 O.OOE+OO 9.24E-Ql 1.85E+OO 1.7500 7.703E+09 
Eu-155 2.9293E-Q2 60.140 120.281 O.OOE+OO 1.76E+OO 3.52E+OO 2.2500 1.242E+10 
Fe-55 7.7158E-Q1 60.140 120.281 O.OOE+OO 4.64E+Ol 9.28E+01 2.7500 9.852E+07 
H-3 1.1111E-02 60.140 120.281 O.OOE+OO 6.68E-Ql l.34E+OO 3.5000 1.147E+07 
'·129 7.3684E-Q7 60.140 120.281 O.OOE+OO 4.43E-05 8.86E-Q5 5.0000 6.403E+01 
Kr-85 2.5263E-Ol 60.140 120.281 O.OOE+OO 1.52E+Ol 3.04E+01 7.0000 7.249E+OO 
Np-237 1.2427E-Q6 60.140 120.281 O.OOE+OO 7.47E-Q5 1.49E-04 11.0000 8.258E-01 
Pa-231 3.8511E-Q9 60.140 120.281 O.OOE+OO 2.32E-07 4.63E-07 
Pb-21 0 7.3880E-15 60.140 120.281 O.OOE+OO 4.44E-13 8.89E-13 
Pm-147 2.1023E+OO 60.140 120.281 O.OOE+OO 1.26E+02 2.53E+02 
Pu-238 1.0383E-Q3 60.140 120.281 O.OOE+OO 6.24E-Q2 1.25E-Ql 
Pu-239 5.5293E-Q3 60.140 120.281 O.OOE+OO 3.33E-Ql 6.85E-Ql 
Pu-240 2.1278E-Q3 60.140 120.281 O.OOE+OO 1.28E-Ql 2.56E-Ql 
Pu-241 1.0195E-Ql 60.140 120.281 O.OOE+OO 6.13E+OO 1.23E+Ol 
Pu-242 2.3128E-Q7 60.140 120.281 O.OOE+OO 1.39E-OS 2.78E-Q5 
Ra-226 5.2782E-14 60.140 120.281 O.OOE+OO 3.17E-12 6.35E-12 
Ra-228 1.9338E-l0 60.140 120.281 O.OOE+OO 1.16E-Q8 2.33E-Q8 
Ru-l06 9.1684E-Q2 60.140 120.281 O.OOE+OO 5.51E+OO 1.10E+Ol 
Se-79 1.3018E-Q5 60.140 120.281 O.OOE+OO 7.83E-04 1.57E-Q3 
Sn-126 1.2167E-Q5 60.140 120.281 O.OOE+OO 7.32E-04 1.46E-Q3 
Sr-90 2.6045E+OO 60.140 120.281 O.OOE+OO 1.57E+02 3.13E+02 
Tc-99 4.4241E-04 60.140 120.281 O.OOE+OO 2.66E-Q2 5.32E-Q2 
Th-229 1.3713E-l0 60.140 120.281 O.OOE+OO 8.25E-Q9 l.85E-Q8 
Th-230 1.8090E-ll 60.140 120.281 O.OOE+OO 1.09E-Q9 2.18E-Q9 
Th-232 2.5278E-l0 60.140 120.281 O.OOE+OO 1.52E-Q8 3.04E-Q8 
Tl·208 1.6947E-Q8 60.140 120.281 O.OOE+OO l.02E-Q6 2.04E-Q6 
U·232 4.8737E-Q8 60.140 120.281 O.OOE+OO 2.93E-Q6 5.86E-Q6 Thermal Power 
U·233 1.2203E-Q7 60.140 120.281 O.OOE+OO 7.34E-Q6 1.47E-Q5 Nominal Heat Bounding 
U·234 1.5925E-Q7 60.140 120.281 O.OOE+OO 9.58E-Q6 1.92E-Q5 Output Heat Output 
U·235 ·2.6194E-Q6 60.140 0.000 6.68E-04 5.10E·04 6.68E-04 /Wattsl /Wattsl 
U-236 1.2693E-Q5 60.140 120.281 O.OOE+OO 7.63E-04 1.53E-Q3 3.50E+OO 7.00E+OO 
U-238 -3.8331 E-08 60.140 0.000 4.35E-04 4.33E-04 4.35E-04 Total Total 
V-90 2.6060E+OO 60.140 120.281 O.OOE+OO 1.57E+02 3.13E+02 
Other RadiOnuclides 2.17E+02 4.34E+02 
W. Template SeIediM Sunlmary.·BurQu andClted<s 
Template selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U 

BOL Enrichment 0/0: 19.26433915 10t02O 

Bumup Summary (MWd)' Basis for burnuD used in estimate: 
From SFO Estimated 

Nominal: 54.7141 60.140 Nominal bumup calculated trom the heavy metal mass destroyed. 
Bounding:1 120.281 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulllDlier Given Bumup Estimated EOL HMiGiven EOL HM 

Nomin":1 1.10 1.10 I 1.001 
Bounding: 2.20 , 

Reactor shutdown, core removal, storage. shipping or other date confirming that IrracDalion ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeD!lJIale W~ Estimated 

Fuel Name: TAIGA FFCR (HEIDELBERG) l Fuel decay start date: 2010 Canister usage: 
SNF 10 #: 1045 Estimates 8S of: 2030 18"x10' 

Fuel Units & Oeser: 5 - ELEMENT Template: TRIGA-55 (LW/U-Zrx. SST. 10 to 20%. U) 0.05 
Heavy Metal Mass: BOL=.80k9 ; EOl=.79k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 20 years 
n.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radlanuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-Q9 15.613 31226 O.ooE+OO 4.13E-OS 8.25E-OS Avg.MeV 
Am-241 3.1429E-03 15.613 31.226 O.ooE+OO 4.91E-02 9.81E-02 0.0150 3.129E+12 
Am-242m 1.3195E-06 15.613 31.226 O.ooE+OO 2.06E-05 4.12E-OS 0.0250 6.514E+11 
Am-243 1.4753E-Q7 15.613 31.226 O.ooE+OO 2.30E-06 4.61E-06 0.0375 5.643E+l1 
C-14 1.2647E-04 15.613 31.226 O.ooE+OO 2.01E-03 4.01E-03 0.0575 6.071E+ll 
CI-36 2.8120E-06 15.613 31.226 O.ooE+OO 4.39E-05 8.78E-OS 0.0850 3.665E+l1 
Cm-243 1.2465E-07 15.613 31.226 O.ooE+OO 1.95E-06 3.89E-06 0.1250 2.395E+ll 
Cm-244 9.5564E-07 15.613 31.226 O.ooE+OO 1.49E-Q5 2.98E-05 0.2250 3.147E+11 
Co-6O 1.7880E-Ql 15.613 31.226 O.ooE+OO 2.79E+OO 5.58E+OO 0.3750 1.379E+l1 
Cs-l34 5.8692E-04 15.613 31.226 O.ooE+OO 9.16E-03 I.83E-02 0.5750 2.268E+12 
Cs-l35 3.2195E-OS 15.613 31.226 O.ooE+OO 5.03E-04 1.01E-03 0.8500 2.557E+10 
CS-137 1.9469E+OO 15.613 31.226 O.ooE+OO 3.04E+Ol 6.09E+Ol 1.2500 4.237E+l1 
Eu-l54 4.5895E-03 15.613 31.226 O.ooE+OO 7.17E-Q2 I.43E-Ol 1.7500 6.571E+08 
EU-155 3.6045E-03 15.613 31.226 O.ooE+OO 5.83E-02 1.13E-Ol 2.2500 2.263E+06 
Fe-55 1.4185E-Q2 15.613 31.226 O.ooE+OO 2.21E-Ol 4.43E-Ol 2.7500 2.493E+04 
H-3 4.7895E-03 15.613 31.226 O.ooE+OO 7.46E-Q2 1.50E-Ql 3.5000 1.390E+02 
1-129 7.3684E-07 15.613 31.226 O.ooE+OO 1.15E-05 2.30E-05 5.ססOO 1.672E+Ol 
Kr-85 9.5820E-Q2 15.613 31.226 O.ooE+OO 1.50E+OO 2.99E+OO 7.ססOO 1.889E+OO 
Np-237 12552E-06 15.613 31.226 O.ooE+OO I.96E-05 3.92E-Q5 11.ססOO 2. 150E-Ol 
Pa-231 7.0406E-09 15.613 31.226 O.ooE+OO 1.10E-07 2.20E-Q7 
Pb-21 0 5.8000E-14 15.613 31.226 O.ooE+OO 9.06E-13 1.81E-12 
Pm-147 4.oo75E-Q2 15.613 31.226 O.ooE+OO 6.26E-Ql 1.25E+OO 
Pu-238 9.2258E-04 15.613 31.226 O.ooE+OO 1.44E-02 2.88E-02 
Pu-239 5.5278E-03 15.613 31.226 O.ooE+OO 8.83E-Q2 1.73E-Ol 
Pu-240 2.1246E-Q3 15.613 31.226 O.ooE+OO 3.32E-Q2 6.83E-Q2 
PU-241 4.9549E-Q2 15.613 31.226 O.ooE+OO 7.74E-Ql 1.55E+OO 
Pu-242 2.3128E-Q7 15.613 31.226 O.ooE+OO 3.61E-06 7.22E-06 
Ra-226 2.4526E-13 15.613 31.226 O.ooE+OO 3.83E-12 7.66E-12 
Ra-228 2.4015E-l0 15.613 31.226 O.ooE+OO 3.75E-Q9 7.50E-Q9 
Ru-l06 3.0602E-06 15.613 31.226 O.ooE+OO 4.78E-OS 9.56E-OS 
8e-79 1.3015E-05 15.613 31.226 O.ooE+OO 2.03E-Q4 4.06E-04 
8n-126 1.2165E-Q5 15.613 31226 O.ooE+OO 1.90E-Q4 3.80E-Q4 
8r-90 1.8226E+OO 15.613 31.226 O.ooE+OO 2.85E+Ol 5.69E+Ol 
Tc~99 4.4241 E-Q4 15.613 31.226 O.ooE+OO 6.91E-03 I.38E-02 
Th-229 3.0962E-10 15.613 31.226 O.ooE+OO 4.83E-Q9 9.67E-09 
Th-230 4.2346E-11 15.613 31.226 O.ooE+OO 6.61E-10 1.32E-Q9 
Th-232 2.5278E-10 15.613 31.226 O.ooE+OO 3.95E-09 7.89E-09 
TI-208 1.5820E-06 15.613 31.226 O.ooE+OO 2.47E-Q7 4.94E-Q7 
U-232 4.2647E-oB 15.613 31226 O.ooE+OO 6.66E-07 I.33E-06 Thennal Power 
U-233 1.2211E-Q7 15.613 31.226 O.ooE+OO 1.91E-06 3.81E-06 Nominal Heal Bounding 
U-234 1.9955E-Q7 15.613 31.226 O.ooE+OO 3.12E-06 6.23E-06 Output Heat Output 
U-235 -2.6194E-06 15.613 0.000 3.44E-Q4 3.03E-Q4 3.44E-Q4 (Wattsl (Waltsl 
U-236 1.2693E-Q5 15_613 31.226 O.ooE+OO I.98E-Q4 3_96E-04 3.91E-G1 7.81E-Gl 
U-238 -3.6331 E-oB 15.613 0.000 2.16E-04 2.15E-Q4 2.16E-04 Total Total 
Y-90 1.8241E+OO 15.613 31.226 O.ooE+OO 2.85E+01 5.70E+01 
Other Radionuclides 3.01E+01 6.01E+01 

m. TetllPlateSdedioo s..n-I'Y,$ 'ndCbed!s 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor_r: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U 

BOL Enrichment 'Yo: 19.85018727 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFO Estimated 

Nominal: 15.613 10.023 Nominal bumup taken clredIy from SFD (converted to MWd). 
Boundlng:1 I 31.226 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl' 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.57 0.64 I 0.991 
Bounding:1 1.14 ,

Reactor shutdown. core removal, storage. shiPPing or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worf(sheel must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

DOEl8NF/REP-078 December 2003 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template blf<>tmatiOll Estimated 

Fuel Nam<: TRIGA FFCR (ITALY) 1 Fuel decay start date: 1959 Canister usage: 
SNFID#: 730 EstImates as of: 2030 18"x10' 

Fuel Units & Oeser: 3· ELEMENT Template: TRIGA·SS (LW/U-Zrx. SST. 10 to 20%. U) 0.04 
Heavy Metal Map: BOl.=.48k9 ; EOl.=.46k9 'Template Bumup(MWd}: 6.65 
ROD Storage SlIE:: INEEL Template BOL Heavy Metal Mass (MTI: 0.000195 

Template Decay Time" 65 years 
n. Estimates m x" x. b Yn Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pl1otonslsec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.2442E-Q8 24.342 48.685 O.ooE+OO 3.03E·07
 6.06E.Q7 Avg. MeV 
Am-241 4.0120E.Q3 24.342 48.685 O.ooE+OO 9.77E.Q2
 1.95E.Ql 0.0150 1.665E+12
Am-242m 1.0749E.Q6 24.342 48.685 O.ooE+OO 2.62E.Q5
 5.23E-OS 0.0250 3.4S6E+11 
Am-243 1.4692E.Q7 24.342 48.685 O.ooEtOO 3.58E.Q6
 7.15E.Q6 0.0375 3.015E+11 
C-14 1.2777E.Q4 24.342 48.685 O.ooE+OO 3.11E-03
 6.22E-03 0.0575 3.248E+11 
CI-36 2.8120E.Q6 24.342 48.685 O.OOE+OO 6.85E-OS
 1.37E.Q4 0.0850 1.946E+l1 
Cm-243 4.1759E-Q8 24.342 48.685 O.ooE+OO 1.02E-06
 2.03E.Q6 0.1250 1.262E+11 
Cm-244 1.7098E-07 24.342 48.685 O.ooE+OO 4.16E-06
 8.32E.Q6 0.2250 1.676E+11 
Co-60 4.8241E.Q4 24.342 48.685 O.oOE+OO 1.17E.Q2
 2.35E-02 0.3750 7.311E+10 
Cs-134 1.5970E-10 24.342 48.685 O.ooE+OO 3.89E.Q9
 7.77E-09 0.5750 1.249E+12 
Cs-135 3.2195E.Q5 24.342 48.685 O.ooE+OO 7.84E.Q4
 1.57E-03 0.8500 1.201E+l0 
Cs-137 6.8977E.Q1 24.342 48.685 O.ooE+OO 1.6BE+01
 3.36E+01 1.2500 5.827E+09 
Eu-154 1.2238E.Q4 24.342 48.685 O.ooE+OO 2.98E.Q3
 5.96E-03 1.7500 3.092E+08 
Eu-155 6.7158E.Q6 24.342 48.685 O.ooEtOO 1.63E.Q4
 3.27E-04 2.2500 4.291E+04 
Fe-55 8.8165E-Q8 24.342 48.685 O.ooE+OO 2.15E.Q6
 4.29E.Q6 2.7500 1.771E+04 
H-3 3.8376E.Q4 24.342 48.685 O.ooE+OO 9.34E.Q3
 1.87E.Q2 3.5000 5.983E+Ol 
1-129 7.3684E-07 24.342 48.685 O.ooE+OO 1.79E-OS
 3.59E.Q5 5.ססOO 2.518E+Ol 
Kr-85 5.2316E-03 24.342 48.685 O.ooE+OO 1.27E-01
 2.55E-01 7.ססOO 2.841E+00 
Np-237 1.3232E.Q6 24.342 48.685 O.ooE+OO 3.22E.Q5
 6.44E-OS 11.ססOO 3.230E-01 
Pa-231 1.8722E-Q8 24.342 48.685 O.ooE+OO 4.56E.Q7
 9.11E.Q7 
Pb-210 1.2620E-12 24.342 48.685 O.ooE+OO 3.07E-11
 6.14E-11 
Pm-147 2.7714E.Q7 24.342 48.685 O.ooE+OO 6.75E-06
 1.35E.Q5 
Pu-238 6.4707E.Q4 24.342 48.685 O.ooE+OO 1.58E-02
 3.15E.Q2 
Pu-239 5.5203E.Q3 24.342 48.685 O.ooE+OO 1.34E-01
 2.69E.Q1 
Pu-240 2.1143E-03 24.342 48.685 O.ooE+OO 5.15E-02
 1.03E.Q1 
Pu-241 5.6872E.Q3 24.342 48.685 O.ooE+OO 1.38E.Q1
 2.77E.Q1 
Pu-242 2.3128E.Q7 24.342 48.685 O.ooE+OO 5.63E.Q6
 1.13E.Q5 
Ra-226 2.6466E-12 24.342 48.685 O.ooE+OO 6.44E-11
 1.29E-10 
Ra-228 2.5278E-10 24.342 48.685 O.ooE+OO 6.15E.Q9
 1.23E-Q8 
Ru-106 1.1377E-19 24.342 48.685 O.ooE+OO 2.77E-18
 5.54E-18 
Se-79 1.3009E.Q5 24.342 48.685 O.ooE+OO :r.17E-04
 6.33E.Q4 
Sn-126 1.2162E.Q5 24.342 48.685 O.ooE+OO 2.96E-04
 5.92E.Q4 
Sr-90 6.2511E.Q1 24.342 48.685 O.ooE+OO 1.52E+01
 3.04E+01 
Te-99 4.4241E.Q4 24.342 48.685 O.ooE+OO 1.08E.Q2
 2.15E.Q2 
Th-229 9.41OSE-1O 24.342 48.685 O.ooE+OO 2.29E-Q8
 4.58E-Q8 
Th-230 1.7098E-10 24.342 48.685 O.ooE+OO 4.16E.Q9
 8.32E.Q9 
Th-232 2.5278E-10 24.342 48.685 O.ooE+OO 6.15E.Q9
 1.23E-Q8 
Tl-208 1.0305E-Q8 24.342 48.685 O.ooE+OO 2.51E.Q7
 5.02E.Q7 
U-232 2.7669E-Q8 24.342 48.685 O.ooE+OO 6.74E.Q7
 l.35E.Q6 Thermal Power 
U-233 1.2239E.Q7 24.342 48.685 O.OOE+OO 2.98E.Q6
 5.96E.Q6 Nominal Heat Bounding 
U-234 3.1278E.Q7 24.342 48.685 O.OOE+OO 7.61E.Q6
 1.52E.Q5 Output Heat Output 
U-235 -2.6179E.Q6 24.342 0.000 2.10E.Q4 1.46E-04
 2.10E.Q4 /Watts\ /Wattsi 
U-236 1.2696E.Q5 24.342 48.685 O.ooE+OO 3.09E.Q4
 6.18E.Q4 1.93E-G1 3.87E-01 
U-238 -3.6331 E-Q8 24.342 0.000 1.30E.Q4 1.29E.Q4
 1.30E.Q4 Total Total 
V-90 6.2541E.Q1 24.342 48.685 O.ooE+OO 1.52E+01
 3.04E+01 
Other Radionuelides 1.73E+01 3.45E+01 
In. Tem.w.te SeIedioIl $umlillln-.lkl1'Jul lUld Checkll 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reacto< Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
SOL HM Constituents: U-ZrHX
 U 

BOl Enrtchment o~ 20.04130579 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nomln.I:1 16.5061 24.34 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 48.685 r&unding bum..:p assumed to be twice nominal bumup. 

Check$ 

Es1Imated Bumupl 
BumuD Mu1tiD11e< Given Bumup t=stimated EOL HMlGlven EOL HM
 

Nominal: 1.48
 1.47 I 1.001
 
Bounding: 2.95
 ,

Reactor shutdown, core removal. storage, stllppmg or other date conflnnlng that Irradiation ceassd for fuel. 

~otal bumup for ail fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

DOElSNFIREP.Q78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel_Template W..rmatlon Estimated 

Fuel Name: TRIGA FFCR (MNRC) 1Fuel decay stan date: 2035 Canister usage:
 
SNFID#: 703 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 5 - ELEMENT Templale: TAIGA-55 (LW/U-Zrx. SST, 101020%, U) 0.Q7
 
Heavy Metal Mass: 801.=.801<9 ; EOI.=.761<9 ;-emplate Bumup(MWd): 6,65 
ROD Storage SIIe: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time: 5 years 
U.EsUmates m Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 39.139 78278 O.OOE+OO 3.33E-08 6.67E-08 Avg. MeV 
Am-241 1.8331E-03 39.139 78,278 O,OOE+OO 7,17E-02 1,43E-Ol 0.0150 1.265E+13 
Am-242m 1.4129E-06 39,139 78.278 O.OOE+OO 5.53E-05 1.11 E-D4 0.0250 2.784E+12 
Am-243 1,4774E·07 39,139 78.278 O.OOE+OO 5,78E-06 1.16E-05 0.0375 2.371E+12 
C-14 1.2871E-04 39.139 78.278 O,OOE+OO 5.04E-03 1.0IE-02 0.0575 2.433E+12 
CI-36 2.8120E-06 39,139 78.278 O.OOE+OO 1.10E-D4 2.20E-D4 0.0850 1.508E+12 
Cm-243 1,7940E-07 39,139 78.278 O,OOE+OO 7,02E-06 1,40E-OS 0.1250 1.095E+12 
Cm-244 1.6962E-06 39.139 78,278 O.OOE+OO 6.64E-05 l.33E-04 0.2250 1.279E+12 
Co-50 1.2839E+OO 39,139 78.278 O.OOE+OO 5,03E+<Il 1.01 E+<I2 0.3750 6.490E+11 
Cs-l34 9,0541E-02 39,139 78.278 O.OOE+OO 3.54E+OO 7.09E+OO 0.5750 8,628E+12 
Cs-l35 3.2195E·OS 39.139 78.278 O.OOE+OO 1.26E-03 2.52E-03 0.8500 3.703E+11 
Cs-137 2.7564E+OO 39,139 78.278 O.OOE+OO I.OSE+<I2 2.16E+<I2 1.2500 7.520E+12 
EU-154 1,5368E'02 39,139 78.278 O.OOE+OO 6,02E-Ol 1.20E+OO 1.7500 5.013E+09 
Eu-155 2.9293E-02 39.139 78,278 O,OOE+OO 1,15E+OO 2,29E+00 2.2500 8.080E+09 
Fe-55 7.7158E-01 39.139 78.278 O.OOE+OO 3,02E+<Il 6,04E+<Il 2.7500 6.411E+07 
H-3 1,1111E-02 39,139 78.278 O.OOE+OO 4,35E-Ol 8,70E-Ol 3.5000 7.464E+06 
1-129 7.3684E·07 39.139 78,278 O,OOE+OO 2.88E-05 5.77E-05 5.ססOO 4. 152E+Ol 
Kr-SS 2.5263E-Ol 39.139 78.278 O.OOE+OO 9,89E+OO 1.98E+<Il 7.ססOO 4.7ooE+OO 
Np-237 1.2427E-06 39,139 78.278 O.OOE+OO 4,86E-05 9,73E-OS 11.ססOO 5.354E-Ol 
Pa-231 3.8511E-09 39.139 78.278 O,OOE+OO 1.51E-07 3.01E-07 
Pb-21 0 7.3880E-15 39.139 78,278 O.OOE+OO 2.89E-13 5.78E-13 
Pm-147 2.1023E+OO 39.139 78.278 O.OOE+OO 8.23E+<Il 1.65E+<I2 
Pu-238 1.0383E-03 39.139 78.278 O,OOE+OO 4.06E-02 8.13E-02 
PU-239 5.5293E-03 39,139 78.278 O.OOE+OO 2.16E-ol 4.33E-ol 
Pu-240 2,1278E-Q3 39,139 78.278 O.OOE+OO 8,33E-02 1,67E-ol 
Pu-241 1.0195E-ol 39.139 78.278 O,OOE+OO 3.99E+OO 7.98E+OO 
Pu-242 2.3128E-07 39.139 78,278 O.OOE+OO 9.OSE-06 1.81E-05 
Ra-226 5.2782E-14 39.139 78.278 O.OOE+OO 2,07E-12 4,13E-12 
Ra-228 1.9338E-l0 39.139 78.278 O.OOE+OO 7,57E-09 1,51E-OS 
RU-l06 9.1684E-02 39.139 78.278 O.OOE+OO 3.59E+OO 7,18E+OO 
Se-79 1.3018E-05 39,139 78.278 O.OOE+OO 5,10E-D4 1.02E-Q3 
Sn-126 12167E-05 39.139 78278 O,OOE+OO 4.76E-04 9,52E-D4 
Sr-90 2,6045E+OO 39.139 78.278 O.OOE+OO 1,02E+<I2 2,04E+<I2 
Tc-99 4.4241E-D4 39,139 78.278 O.OOE+OO 1.73E-02 3.46E-02 
Th-229 1.3713E-l0 39.139 78.278 O,OOE+OO 5.37E-09 1,07E-08 
Th-230 1.8090E-ll 39.139 78.278 O.OOE+OO 7.OSE-l0 1.42E-09 
Th-232 2.5278E-l0 39,139 78.278 O.OOE+OO 9,89E-09 l.98E-OS 
TI-2OS 1.6947E-08 39.139 78.278 O,OOE+OO 6,63E-07 l.33E-06 
U-232 4.8737E-OS 39.139 78278 O.OOE+OO 1.91E-06 3.82E-06 Thermal Power 
U-233 1.2203E-07 39,139 78.278 O.OOE+OO 4.78E-06 9,55E-06 Nominal Heat Bounding 
U-234 1.5925E-07 39.139 78.278 O.OOE+OO 6,23E-06 1,25E-OS Output Heat Output 
U-235 -2.6194E-06 39.139 0.000 3.35E-D4 2.32E-D4 3.35E-D4 (Watts) (Watts) 
U-236 1.2693E-05 39.139 78.278 O.OOE+OO 4.97E-D4 9.94E-D4 2.28E+OO 4.56E+OO
 
U-238 -3.6331 E-OS 39.139 0,000 2.17E-D4 2.16E-D4 2,17E-04
 Total Total 
V-90 2,6060E+OO 39.139 78.278 O,OOE+OO 1.02E+<I2 2.04E+<I2 
Other Radionuclides 1,41 E+<I2 2,82E+<I2
 

;
 QI.T""'J\late~~J'Y•••........ ."I!d'<;~ 
Template Selection Summary 

FromSFD lIMd Basis for Parameter Differences: 
Reactor _alor: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment %: 19.34235977 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 27.340 39.139 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 78.278 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu Multi IIeI' Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.43 1.43 I 1.001 
Bounding: 2.86 

1Reactor shutdown, core removal. storage, shipping or other date confirming that irradiation ceased for tueJ. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventofy'Worl(Sheet 
L Fuel and Template Ulfonnation Estimated 

Fuel Name: TRIGA FFCR (MNRC) l:=uel de:ay start date: 2035 Canister usage: 
SNF ID /,: 737 Estimates as of: 2030 18"x10' 

Fuel UnIts & De9cI': 6 - ELEMENT Templale: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 0,08 
Heavy Metal Ma••: BOGo2.46kg ; EOGo2.46kg 'Templ.1e Bumup(MWd): 6.65 
ROD Storage Sit<>: INEEl Template BOl _vy Metal Ma•• (MIl: 0.000195 

Template Decay Time" 5 years 

n.~tes m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 47.013 232.332 O.OOE+OO 4.00E-08 1.98E-Q7 Avg.MeV 
Am-241 1.8331E-Q3 47.013 232.332 - O.OOE+OO 8.62E-Q2 4.26E-Ql 0.0150 3.755E+13 
Am-242m 1.4129E-06 47.013 232,332 O.OOE+OO 6.64E-Q5 3.28E-Q4 0.0250 8.263E+12 
Am-243 1.4774E-Q7 47.013 232.332 O.OOE+OO 6,95E-06 3,43E-OS 0.0375 7.037E+12 
C-14 1.2871E-04 47.013 232.332 O,OOE+OO 6.OSE-03 2.99E-02 0.0575 7.=E+12 
CI-36 2.8120E-06 47.013 232.332 O,OOE+OO 1.32E-Q4 6.53E-Q4 0.0850 4.474E+12 
Cm-243 1,7940E-07 47.013 232.332 O.OOE+OO 8.43E-06 4,17E-Q5 0.1250 3.249E+12 
Cm-244 1,6962E-06 47.013 232.332 O.OOE+OO 7.97E-OS 3.94E-Q4 0.2250 3.796E+12 
Co-GO 1.2639E+OO 47.013 232.332 O.OOE+OO 6.04E+Ol 2.98E+02 0.3750 1.926E+12 
Cs-l34 9.0541E-Q2 47,013 232.332 O.OOE+OO 4.26E+OO 2.10E+Ol 0.5750 2.561E+13 
Cs-l35 3.2195E-OS 47.013 232.332 O.OOE+OO 1.51E-Q3 7.48E-03 0.8500 1.099E+12 
Cs-137 2.7564E+OO 47.013 232.332 O.OOE+OO 1.30E+02 6.40E+02 1.2500 2.232E+13 
Eu-l54 1.5368E-02 47.013 232.332 O.OOE+OO 7.23E-Ol 3.57E+OO 1.7500 1.488E+10 
Eu-155 2.9293E-Q2 47.013 232.332--- O.OOE+OO 1.38E+OO 6.81E+OO 2.2500 2.398E+10 
Fe-55 7.7158E-Ql 47.013 232.332 O.OOE+OO 3.63E+Ol 1.79E+02 2.7500 1.903E+08 
H-3 1.IIIIE-Q2 47.013 232.332 O.OOE+OO 5.22E-Ql 2.58E+OO 3.5000 2.215E+07 
1-129 7.3664E-Q7 47.013 232.332 O.OOE+OO 3.48E-OS 1.71E-Q4 5.ססOO 1.233E+02 
Kr-SS 2.5263E-Ql 47.013 232.332 O.OOE+OO 1.19E+Ol 5.87E+Ol 7.ססOO 1.395E+01 
Np-237 1.2427E-06 47.013 232.332 O.OOE+OO 5.64E-OS 2.89E-Q4 11.ססOO 1.590E+OO 
Pa-231 3.SS11E-Q9 47.013 232.332 O.OOE+OO 1.81E-Q7 8.95E-07 
Pb-210 7.3880E-15 47.013 232.332 O.OOE+OO 3.47E-13 1.72E-12 
Pm-147 2.1023E+OO 47.013 232.332 O.OOE+OO 9.88E+Ol 4.88E+02 
Pu-238 1.0383E-Q3 47.013 232.332 O.OOE+OO 4.88E-02 2.41E-Ql 
Pu-239 5.5293E-Q3 47.013 232.332 O.OOE+OO 2.60E-Ql 1.28E+OO 
Pu-240 2.1278E-Q3 47.013 232.332 O.OOE+OO 1.00E-Ql 4.94E-Ql 
Pu-241 1.0195E-Ql 47.013 232.332 O.OOE+OO 4.79E+OO 2.37E+Ol 
Pu-242 2.3128E-Q7 47.013 232.332 O.OOE+OO 1.09E-Q5 5.37E-Q5 
Ra-2.26 5.2782E-14 47.013 232.332 O.OOE+OO 2.48E-12 1.23E-ll 
Ra-228 1.9338E-l0 47.013 232.332 O.OOE+OO 9.09E-Q9 4.49E-oB 
Ru-106 9.1684E-Q2 47.013 232.332 O.OOE+OO 4.31E+OO 2.13E+Ol 
S0-79 1.3018E-OS 47.013 232.332 O.OOE+OO 6.12E-Q4 3.02E-Q3 
Sn-126 1.2167E-Q5 47.013 232.332 O.OOE+OO 5.72E-Q4 2.63E-Q3 
Sr-90 2.6045E+OO 47.013 232.332 O.OOE+OO 1.2.2E+02 6.OSE+02 
Te-99 4.4241E-Q4 47.013 232.332 O.OOE+OO 2.08E-Q2 1.03E-Ql 
Th-229 1.3713E-l0 47.013 232_332 O.OOE+OO 6.45E-Q9 3.19E-oB 
Th-230 1.8090E-ll 47.013 232.332 O.OOE+OO 8.50E-l0 4.20E-Q9 
Th-232 2.5278E-l0 47.013 232.332 O.OOE+OO 1.19E-oB 5.87E-oB 
Tl-208 1.6947E-oB 47.013 232.332 O.OOE+OO 7.97E-Q7 3.94E-06 
U-232 4.8737E-oB 47.013 232.332 O.OOE+OO 2.29E-06 1.13E-Q5 Thermal Power 
U-233 1.2.203E-Q7 47.013 232.332 O.OOE+OO 5.74E-06 2.84E-Q5 Nominal Heat Bounding 
U-234 1.5925E-Q7 47.013 232.332 O.OOE+OO 7.49E-06 3.70E-Q5 Output HeatOUlput 
U-235 -2.6194E-06 47.013 0.000 I.OSE-Q3 9.29E-Q4 I.OSE-Q3 (W_) (Watts) 
U-236 1.2693E-Q5 47.013 232.332 O.OOE+OO 5.97E-Q4 2.95E-Q3 2.74E+OO 1.35E+Ol 
U-238 -3.6331 E-oB 47.013 0.000 6.64E-Q4 6.62E-Q4 6.64E-Q4 Total Total 
V-90 2.6060E+OO 47.013 232.332 O.OOE+OO 1.23E+02 6.OSE+02 
Other Radionuelides 1.69E+02 8.38E+02 
m. Template SeIedion SUJl!lll8ry, Burnt! and~ 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZlRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: lJ-ZrHX U 

BOL Enrichment 0/0; 19.76n9631 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1 47.013 NomInal bUrntlj> assumed to be 2% of 60L heavy metal moss. 
Bounding:1 232.3321 94.025 Bounding bum,p lal<.n direct~ from SFD (converted to MWd). 

Checks 

EstImated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.56 I 0.981 
Boundlng:1 2.n 0.40 ,

Reactor shutdown. core removal, storage. shippmg or other date conflnnlng that Irracfiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~te Illf~ Estimated 

Fuol Name: TRIGA FFCR (MNRC) 'Fuel decay start date: 2035 Canister usage: 
SNF 10 #: 1055 Estimates as of: 2030 18"xl0' 

Fuol Unlls & Oeser: 1 - ELEMENT Template: TRIGA-55 (LW/U-Zrx, SST, 10 to 20%, U) 0.01 
_vy Metal Ma••: BOw,.67k9 ; EOL=.67k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL _vy Metal Ma•• (MT): 0.000195 

Template Decay Time: 5 years 
II. Estimates m Gamma Sources 

Photon Tolal 
CUMWd From Nominal BOlHlding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 12.881 63.594 O.OOE+OO 1.10E-08 5.42E-08 Avg. MeV 
Am-241 1.8331E-03 12.881 63.594 O.OOE+OO 2.36E-02 1.17E-Ol 0.0150 1.028E+13 
Am-242m 1.4129E-06 12.881 63.594 O.OOE+OO 1.82E-05 8.99E-Q5 0.0250 2.262E+12 
Am-243 1.4774E-Q7 12.881 63.594 O.OOE+OO 1.90E_Q6 9.40E-06 0.0375 1.926E+12 
C-14 1.2871E-04 12.881 63.594 O.OOE+OO l.66E-03 8.18E-03 0.0575 1.977E+12 
CI-36 2.8120E-06 12.881 63.594 O.OOE+OO 3.62E-Q5 1.79E-Q4 0.0850 1.225E+12 
Cm-243 1.7940E-Q7 12.881 63.594 O.OOE+OO 2.31E-06 1.14E-05 0.1250 8.893E+ll 
Cm-244 1.6962E_Q6 12.881 63.594 O.OOE+OO 2.19E-05 l.08E-04 0.2250 1.039E+12 
Co-60 1.2839E+OO 12.881 63.594 O.OOE+OO l.65E+Ol 8.16E+Ol 0.3750 5.272E+ll 
Cs-l34 9.0541E-02 12.881 63.594 O.OOE+OO 1.17E+OO 5.76E+OO 0.5750 7.009E+12 
Cs-135 3.2195E-Q5 12.881 63.594 O.OOE+OO 4.15E-Q4 2.05E-03 0.8500 3.008E+11 
Cs-137 2.7564E+OO 12.881 63.594 O.OOE+OO 3.55E+Ol 1.75E+02 1.2500 6.109E+12 
EU-I54 1.5388E-Q2 12.881 63.594 O.OOE+OO l.98E-Ql 9.77E-Ql 1.7500 4.073E+09 
Eu-155 2.9293E-02 12.881 63.594 O.OOE+OO 3.77E-Ol 1.88E+OO 2.2500 6.565E+09 
Fe-55 7.7158E-Ql 12.881 63.594 O.OOE+OO 9.94E+OO 4.91E+Ol 2.7500 5.209E+07 
H-3 l.l111E-Q2 12.881 63.594 O.OOE+OO 1.43E-Ol 7.07E-Ol 3.5000 6.064E+06 
1-129 7.3684E-07 12.881 63.594 O.OOE+OO 9.49E-06 4.69E-Q5 5.0000 3.374E+Ol 
Kr-85 2.5263E-Ql 12.881 63.594 O.OOE+OO 3.25E+OO 1.61E+Ol 7.0000 3.820E+OO 
Np-237 1.2427E-06 12.881 63.594 O.OOE+OO 1.60E-05 7.90E-Q5 11.0000 4.352E-Ol 
Pa-231 3.8511 E-09 12.881 63.594 O.OOE+OO 4.96E-08 2.45E-Q7 
Pb-21 0 7.3880E-15 12.881 63.594 O.OOE+OO 9.52E-14 4.70E-13 
Pm-147 2.1023E+OO 12.881 63.594 O.OOE+OO 2.71E+Ol 1.34E+02 
Pu-236 1.0383E-Q3 12.881 63.594 O.OOE+OO 1.34E-Q2 6.60E-Q2 
PU-239 5.5293E-03 12.881 63.594 O.OOE+OO 7.12E-02 3.52E-Ol 
Pu-240 2.1278E-Q3 12.881 63.594 O.OOE+OO 2.74E-02 1.35E-Ql 
PU-241 1.0195E-Ql 12.881 63.594 O.OOE+OO 1.31E+OO 6.48E+OO 
PU-242 2.3128E-07 12.881 63.594 O.OOE+OO 2.98E-06 1.47E-05 
Ra-226 5.2782E-14 12.881 63.594 O.OOE+OO 6.80E-13 3.36E-12 
Ra-228 1.9338E-l0 12.881 63.594 O.OOE+OO 2.49E-09 1.23E-oB 
Ru-l06 9.1684E-02 12.881 63.594 O.OOE+OO 1.18E+OO 5.83E+OO 
Se-79 1.3018E-OS 12.881 63.594 O.OOE+OO 1.68E-04 828E-Q4 
Sn·126 1.2167E-OS 12.881 63.594 O.OOE+OO 1.57E-04 7.74E-04 
Sr-90 2.6045E+OO 12.881 63.594 O.OOE+OO 3.35E+Ol 1.66E+02 
Tc-99 4.4241E-04 12.881 63.594 O.OOE+OO 5.70E-03 2.81E-Q2 
Th-229 1.3713E-l0 12.881 63.594 O.OOE+OO 1.77E-09 8.72E-Q9 
Th-230 1.8090E-ll 12.881 63.594 O.OOE+OO 2.33E-l0 1.15E-Q9 
Th-232 2.5278E-l0 12.881 63.594 O.OOE+OO 326E-Q9 1.61E-oB 
TI-208 1.6947E-oB 12.881 63.594 O.OOE+OO 2.18E-Q7 1.08E_Q6 
U-232 4.8737E-oB 12.881 63.594 O.OOE+OO 6.28E-07 3.10E-Q6 Thennal Power 

7U:-;-2;;33:7 ---:1:-::.2"'2;;03::=Ei=--;;0~7----_;1"'2:;;.88~1;__---~63~.~594:2- __---;0;:;.OO~E"_+OO~-----;;l:,o.5:;-7i=E-Q6-;;;;---_;_7"'.7;;_6i=E-Q6_;;::=-_INominalHeat Bounding
U-234 1.5925E-Q7 12.881 63.594 O.OOE+OO 2.05E_Q6 1.01 E-os Output Heat Output 
U-235 -2.6194E_Q6 12.881 0.000 2.88E-Q4 2.54E-04 2.88E-Q4 /Watts) /Watts) 
U-236 12693E-Q5 12.881 63.594 O.OOE+OO 1.64E-Q4 8.07E-Q4 7.50E-01 3.70E+OO 
U-238 -3.6331E-oB 12.881 0.000 1.82E-Q4 1.82E-Q4 1.82E-Q4 Total Total 
V-90 2.6060E+OO 12.881 63.594 O.OOE+OO 3.36E+Ol l.66E+OZ 
Other Radionuelides 4.64E+Ol 2.29E+02 
m. TentPblh>~~"", andChedll! 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;:lM=:=:;f--O:I9;-'.~~4::;~:OOS~X=--+---:1C;;0~t~:"20;;;;---1 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
From SFO Estimated

Nominal: 12.881 Nominal bumup assumed to be 20/0 of BOL heavy metal mass. 
BOUndlng:f-------=63=-.5:c94:+------=2~5.-=763o:]BoUnding bumup taken drectlyfrom SFD (convertecllo MWd). 

Checks 
estimated Bumupl 

Bumup Multiplier Given BumuD E.timated EOl HMlGlven EOl HM 
Nominal: 0.56 I 0.981 

Bounding: 2.76 0.41 ,
Reactor shutdown, core removal, storage, shipping or other date confmmng that Irradiation ceased for fust.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory_W~o;;.;rk:.::s::h.::ee=t _ 
1. Fuel and Template lJlfonnation Est:mated 

Fuel Name: TRIGA FFCR (OSU) 'Fuel decay start date: 2025 Canister usage: 
SNF 10#: 1041 Estimates as 01: 2030 18"xl0'
 

Fuel Units & Desc<: 2 - ELEMENT Template: TRIGA-FUP (LWIU-Zrx, SST, 60 to 100%, U) 0.02
 
Heavy Metal Mas.: BOl.=.39kg ; EOl.=.37kg 'Template Bumup(MWd): 66.52
 
ROO Stor_ SIte; INEEL Template BOL Heavy Metal Mass (MT): 0.000196
 

Template Decay Time' 5 years
 
U. EstiIIlates m -x" b y" Yb Gamma Sources "" Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel
 Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 2.8488E-l0 20.909 41.818 O.OOE+OO 5.96E-09 1.19E-D8
 Avg.MeV 
Am-241 7.5767E-03 20.909 41,818 O.OOE+Oo 1.58E-01 3.17E-Ol
 0.0150 6.747E+12 
Am-242m 2.4459E-OS 20.909 41.818 O.OOE+OO 5.11E-D4 1.02E-D3
 0.0250 1.481E+12 
Am-243 3.0983E-OS 20.909 41.818 O.OOE+OO 6.48E-D4 1.30E-03
 0.0375 1.310E+12 
C-14 1.2590E-D4 20.909 41.818 O.OOE+OO 2.63E-03 527E-03
 0.0575 1.307E+12 
CI-36 2.6624E-D8 20.909 41.818 O.OOE+OO 5.57E-D5 l.l1E-D4 0.0850 8.134E+11 
Cm-243 3,8244E-OS 20,909 41.818 O.OOE+OO 8.00E-04 1.60E-03 0.1250 6.531E+11 
Cm-244 4.1010E-03 20.909 41.818 O.OOE+OO 8.57E-02 1.71E-Ol 0.2250 6.913E+l1 
Co-6O 1,2410E+OO 20.909 41.818 O.OOE+OO 2,59E+Ol 5.19E+Ol 0.3750 3.449E+ll 
Cs-l34 6.5454E-ol 20.909 41.818 O,OOE+OO 1.37E+Ol 2.74E+Ol 0.5750 5.709E+12 
Cs-l35 1.9753E-05 20.909 41.818 O.OOE+OO 4.13E-D4 8.26E-D4 0.8500 1.047E+12 
Cs-137 2.7375E+OO 20.909 41.818 O.OOE+OO 5,72E+Ol 1.14E+02 1.2500 4.023E+12 
Eu-154 1.2324E-ol 20.909 41.818 O.OOE+OO 2.58E+OO 5.15E+OO 1.7500 5.381E+09 
Eu-155 5.3037E-02 20.909 41.818 O.OOE+OO 1.11E+OO 2.22E+OO 2.2500 4.218E+09 
Fe-55 7.9555E-Ol 20,909 41.818 O.OOE+OO 1.66E+Ol 3.33E+Ol 2.7500 3.823E+07 
H-3 1,OS31E-02 20.909 41.818 O.OOE+OO 2.20E-Ol 4,40E-Ol 3.5000 4.501E+06 
~129 7.1287E-07 20.909 41.818 O.OOE+OO 1.49E-05 2.98E-D5 5.0000 1.078E+03 
Kr-85 2.4955E-Ol 20.909 41.818 O.OOE+OO 5.22E+OO 1,04E+Ol 7.0000 1.241E+02 
Np-237 1.2121E-05 20.909 41.818 O.OOE+OO 2.53E-D4 5.07E-04 11.0000 1.424E+01 
Pa-231 1.1230E-09 20.909 41.818 O.OOE+OO 2.35E-OB 4.70E-D8 
Pb-21 0 6.1636E-14 20.909 41.818 O.OOE+OO 1.29E-12 2.58E-12 
Pm-147 1.1302E+OO 20.909 41.818 O,OOE+OO 2.36E+Ol 4,73E+Ol 
Pu-238 5.4826E-02 20.909 41,818 O.OOE+OO 1.15E+OO 2.29E+OO 
Pu-239 1,4056E-D3 20,909 41.818 O.OOE+OO 2.94E-02 5.BBE-02 
Pu-240 1.1536E-03 20.909 41.818 O.OOE+OO 2.41E-02 4.82E-02 
Pu-241 4.2995E-ol 20.909 41.818 O,OOE+OO 8.99E+OO 1.80E+Ol 
Pu-242 4.9910E-D6 20.909 41,818 O.OOE+OO 1.04E-D4 2.09E-04 
Ra-226 2,4008E-13 20,909 41.818 O.OOE+OO 5,02E-12 1.00E-ll 
Ra-228 1,8220E-ll 20.909 41,818 O.OOE+OO 3.81E-l0 7.62E-l0 
Ru-1OB 1,0343E-ol 20,909 41:818 O.OOE+OO 2,16E+OO 4.33E+OO 
Se-79 12832E-D5 20.909 41.818 O,OOE+OO 2.BBE-D4 5,37E-D4 
Sn-126 1.2090E-D5 20.909 41,818 O.OOE+OO 2,S3E-04 S.OBE-D4 
Sr-90 2,5648E+OO 20,909 41.818 O,OOE+OO S.36E+Ol 1.07E+02 
Tc-99 4.0319E-D4 20,909 41.818 O,OOE+OO 8.43E-D3 1,69E-02 
Th-229 7.737SE-ll 20.909 41.818 O,OOE+OO 1.62E-D9 3,24E-D9 
Th-230 1,2211E-l0 20.909 41.818 O,OOE+OO 2,55E-D9 5.11E-09 
Th-232 2,3842E-ll 20,909 41.818 O.OOE+OO 4,99E-l0 9.97E-l0 
TI-208 1.4313E-07 20.909 41.818 O,OOE+OO 2.99E-D6 5.99E-D6 
U-232 4.1927E-07 20.909 41,818 O.OOE+OO 8,77E-D6 1.75E-D5 Thermal Power 
U-233 6,8491E-D8 20,909 41.B18 O.OOE+OO 1.43E-Q6 2.86E-Q6 Nominal Heat Bounding 
U-234 2.0189E-D6 20,909 41.81B O,OOE+OO 4.22E-D5 8,44E-OS Output Heat Output 
U-235 -2,6572E-D6 20,909 0.000 5,92E-04 5,37E-D4 5,92E-D4 /Wattsl /Wattsl 
U-236 1.3575E-D5 20.909 41,818 O,OOE+OO 2.84E-D4 5,BBE-D4 l.37E+OO 2.74E+OO 
U-238 -2,2698E-D8 20,909 0,000 3,97E-oS 3.92E-D5 3,97E-OS Total Total 
V-90 2,5648E+OO 20.909 41.81B O.OOE+OO 5.36E+Ol 1.07E+02 
Other Radionuclides 7.4SE+Ol 1,49E+02 
m.T~te Sdeetlon Summary, B aJltJ(;~ 

emplate selection Summary 
FromSFD Used Basis for Parameter Differences:
 

Reactor Moderator: LW AND U ZIRC HYDRIDE
 LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
SOL HM Constituents: U-ZrHX-Er
 U
 

SOL enrichment Of.:
 69.89795918 60 to 100 

Bumup Summary (MWd)' Basis for bumup used in estimate;
 
FromSFD Estimated
 

Nomlnal:1 5.7311 20.909 Nominal bum,,? calculated from the heavy mataI mass destroyed.
 
Bounding:1 1 41.818 Bounding bum~p assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 

Nominal: 0.16
 3.65 t 1.001
 
Bounding;1 0.31
 ,

Reactor shutdown, core removal. storage, shipping or other date confln'mng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fud ...... TeoQllIIlle Infonnation Estimated 

Fuel Name: TRIGA FFCR (OSU) 'Fuet decay start date: 2025 Canister usage: 
SNF 10 #: 1039 Estimates as of: 2030 18"x10' 

Fuel Unils & Oeser: 3 - ELEMENT Template: TAIGA-SS (lWIU-Zrx. SST. 10 to 20%. U) 0.04 
_vy Metal Mass: 801-=.48I<g ; EOl=.47kg 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time' 5 y.ars 
·n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 7.732 15.465 O.ooE+OO 6.59E-Q9 1.32E-08 Avg. MeV 
Am-241 1.8331E-03 7.732 15.465 O.ooE+OO 1.42E-02 2.83E-02 0.0150 2.499E+12 
Am-242m 1.4129E-Q6 7.732 15.465 O.ooE+OO 1.09E-05 2.19E-Q5 0.0250 5.500E+11 
Am-243 1.4774E-07 7.732 15.465 O.ooE+OO 1.14E-08 2.28E-06 0.0375 4.684E+11 
C-14 1.2871E-04 7.732 15.465 O.ooE+OO 9.95E-04 I.99E-03 0.0575 4.807E+ll 
CI-36 2.8120E-Q6 7.732 15.465 O.ooE+OO 2.17E-05 4.35E-05 0.0850 2.978E+11 
Cm-243 1.7940E-07 7.732 15.465 O.ooE+OO 1.39E-06 2.77E-06 0.1250 2.163E+11 
Cm-244 1.6962E-06 7.732 15.465 O.ooE+OO 1.31E-Q5 2.62E-05 0.2250 2.527E+11 
Co-6O 1.2839E+OO 7.732 15.465 O.ooE+OO 9.93E+OO 1.99E+Ol 0.3750 1.282E+l1 
Cs-l34 9.0541E-Q2 7.732 15.465 O.ooE+OO 7.ooE-Ol 1.40E+OO 0.5750 1.705E+12 
Cs-135 3.2195E-05 7.732 15.465 O.ooE+OO 2.49E-04 4.98E-04 0.8500 7.315E+10 
Cs-137 2.7564E+OO 7.732 15.465 O.ooE+OO 2.13E+Ol 4.26E+01 1.2500 1.486E+12 
EU-154 1.5368E-Q2 7.732 15.465 O.ooE+OO 1.19E-Ol 2.38E-Ql 1.7500 9.904E+08 
Eu-1SS 2.9293E-02 7.732 15.465 O.ooE+OO 2.27E-Ol 4.53E-Ql 2.2500 1.596E+09 
Fe-55 7.7158E-Ol 7.732 15.465 O.ooE+OO 5.97E+OO 1.19E+Ol 2.7500 1.267E+07 
H-3 1.1111E-02 7.732 15.465 O.ooE+OO 8.59E-Q2 1.72E-01 3.5000 1.475E+06 
1-129 7.3684E-Q7 7.732 15.465 O.ooE+OO 5.70E-06 1.14E-Q5 5.0000 8.402E+00 
Kr-85 2.5263E-Ol 7.732 15.465 O.ooE+OO 1.95E+OO 3.91E+OO 7.0000 9.515E-01 
Np-237 1.2427E-Q6 7.732 15.465 O.ooE+OO 9.61E-Q6 1.92E-05 11.0000 l.084E-Ol 
Pa-231 3.8511E-Q9 7.732 15.465 O.ooE+OO 2.98E-08 5.96E-DB 
Pb-21 0 7.388OE-15 7.732 15.465 O.ooE+OO 5.71E-14 1.14E-13 
Pm-147 2.1023E+OO 7.732 15.465 O.ooE+OO I.63E+Ol 3.25E+Ol 
Pu-238 1.0383E-Q3 7.732 15.465 O.ooE+OO 8.03E-03 1.61E-02 
Pu-239 5.5293E-Q3 7.732 15.465 O.ooE+OO 4.28E-02 8.55E-02 
Pu-24O 2.1278E-03 7.732 15.465 O.ooE+OO 1.65E-02 3.29E-Q2 
Pu-241 1.0195E-Ql 7.732 15.465 O.ooE+OO 7.88E-Ql 1.58E+OO 
Pu-242 2.3128E-Q7 7.732 15.465 O.ooE+OO 1.79E-Q6 3.58E-06 
Ra-226 5.2782E-14 7.732 15.465 O.ooE+OO 4.08E-13 8.16E-13 
Ra-228 1.9338E-l0 7.732 15.465 O.ooE+OO 1.5OE-09 2.99E-Q9 
RU-l06 9.1684E-02 7.732 15.465 O.ooE+OO 7.09E-Ql 1.42E+OO 
8e-79 1.3018E-Q5 7.732 15.465 O.ooE+OO 1.01E-Q4 2.01E-04 
8n-126 1.2167E-Q5 7.732 15.465 O.ooE+OO 9.41E-05 1.88E-Q4 
8r-90 2.6045E+OO 7.732 15.465 O.ooE+OO 2.01E+01 4.03E+Ol 
Te-99 4.4241E-Q4 7.732 15.465 O.ooE+OO 3.42E-03 6.84E·03 
Th-229 1.3713E-l0 7.732 15.465 O.ooE+OO I.06E-09 2.12E-09 
Th-230 1.8090E-11 7.732 15.465 O.ooE+OO 1.4OE-l0 2.80E·10 
Th-232 2.5278E-l0 7.732 15.465 O.ooE+OO 1.95E-Q9 3.91E-Q9 
T1-208 1.6947E-DB 7.732 15.465 O.ooE+OO 1.31E-Q7 2.62E-07 
U-232 4.8737E-DB 7.732 15.465 O.ooE+OO 3.77E-07 7.54E-Q7 Thermal Power 
U-233 1.2203E-07 7.732 15.465 O.ooE+OO 9.44E-07 1.89E-Q6 Nominal Heat Bounding 
U-234 1.5925E-Q7 7.732 15.465 O.ooE+OO 1.23E-Q6 2.46E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 7.732 0.000 2.06E-Q4 1.86E-Q4 2.06E-Q4 /Watts) /Watts) 
U-236 1.2693E-Q5 7.732 15.465 O.ooE+OO 9.81E-05 1.96E-Q4 4.50E-G1 9.00E-G1 
U-238 -3.8331 E-08 7.732 0.000 1.29E-04 1.29E-Q4 1.29E-Q4 Total Total 
V-90 2.6060E+OO 7.732 15.465 O.ooE+OO 2.02E+Ol 4.03E+01 
Other Radionuelides 2.79E+Ol 5.58E+Ol 

m. TeDIIll;lte SdeetIons.m.n',B ,aDd(;~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM eonstituenlll: U-ZrHX U 

BOL Enrichment %: 19.9 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 4.678 7.732 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 15.465 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOL HM 

Nominal: 0.47 1.65 I 1.001 
Bounding:1 0.94 

lReaetor shutdown, core removal. storage, stupptng or other dale confmrllng that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Wor[{sheet 
1. Fuel and Template Information Estimated 

Fuel Name: TRIGA FFCR (PENN. STATE UNIV.) 1 Fuel decay start date: 2035 Canister usage: 
SNF 10 4): 815 Estimates as of: 2030 18"xl0' 

Fuel Units & Desc:: 7 - ELEMENT Template: TRIGA-SS (lW/lJ-Zrx, SST, 10 to 20%, U) 0,09
 
Heavy Metal Masn: BOL=l.38kQ : EOL=I.32kQ 'Tempi.... Bumup(MWd): 6.65
 
ROO StoraQa Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195
 

Template Decay Time' 5 years 
m x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
-':A"'e-'-2==2'""'7 ---'8"',~Sl~7,,3'=E"""'-1"'0------'60~.1"'40~-------=-12",0:",2",8~1:_ O.OOE_HlO S.12E-oB 1.02E-07 AVQ. MeV 
Am-241 1.8331E-Q3 60,140 120.281 O.OOE_HlO 1.10E-Ql 2.20E-Ql 0.0150 1.944E+13 
Am-242m 1.412QE-OO 60,140 120.281 O.OOE_HlO 8.50E_Q5 1.70E_Q4 0,0250 4,278E+12 
Am-243 l,4774E-07 60.140 120.281 O.OOE_HlO 8.8QE-OO 1.78E-QS 0.0375 3.643E+12 
C-14 l,2871E-04 60.140 120.281 O,OOE_HlO 7.i4E-Q3 1.SSE-Q2 0,0575 3.739E+12 
c:Co,-l-"'36~c_----------'2"..~81~2,~0'=E""'-oo~-------'60~.1"'40~-------=-12"'0~ ..2=,81 O,OO~E-c_HlO~-----O-l';:,6"'9~E--;;04~------,;3;';.36~E_Q4~--+--;;O,':00850~----;;2.'::3"'16:'"Ec-+ 1:-::2-
Cm-243 1.7940E-Q7 60.140 120.281 O.OOE_HlO l,OSE-QS 2,16E-QS 0,1250 1.682E+12 
Cm-244 1.6962E-Q6 60.140 120.281 O.OOE_HlO l,02E-04 2.04E_Q4 0.2250 1,965E+12 
Co-6O 1.2839E_HlO 60.140 120.281 .. ,2~E='-Hl~1--~--'l:-::.54~E'"'-Hl_""_2-+--"0_".3_=75O""--_-"0~.OOc:_;E.c-HlO=---:7:c:.7 9"'."'97"'2"'E::.+l'-'..l 

-;C"S,,-1;-;34'='- 009.:;:0,:;:54"'lo;E=--Q002o- 60""'.,;-140:-:;-- -:-12;;:0'".;;:28:;-.1 O.OOE_HlO S.4SE_HlO 1.09E_Hll 0.5750 1.326E+13 
Cs-l35 3.219SE-QS 60.140 120,281 O.OOE_HlO 1.94E-Q3 3.87E-Q3 0.8500 5.689E+l1 
iC':'Sc:-l;-;3'-;;7---------'2~.';:7S;::64""'E=--HlO_;;;;----c:60""'.1,;-4;-;0;_------:-12;;:0",.2;;:8;;-.1;--- O.OOE_HlO 1.66E_Hl2 3.32E_Hl2 1.2500 1.155E+13 
c:E:=u,,-1;.:54'='- -=1.'=S~366::=;E=--,,02=-------60""',l,;-40:-:;-----~-:-12~0~.281 O.OOE_HlO 9.24E-Ql l,8SE_HlO 1.7500 7.703E+09 
Eu-1SS 2.9293E-Q2 60,140 120.281 _~0."'OO:::,E~-HlO~---1'-'.7~6,7;E'"'-HlO~---3"'·7S2"'E='-HlO~-+----'2"'.2"'500:::::----1,:.:.2o::4::;:2",E+:.:l",0 

-;-F"'e-,cS"'S'--- ,;-7,"'7-:-1S"'8;;E=--Q"'1;;..- ---,60""'.1,;-40:-:;-- -:-12;;:0",.2;;:8;;-~1_ O,OOE_HlO 4.64E_Hll 9.28E_Hll 2.7500 9.852E+07 
H-3 1.1111E-Q2 60.140 120.281 O,OO:=E:-:._HlO=__-----'6"'.68:=E""'-0;-;1-----'l~.34~Ecc-HlO=_-U----c3::::.5000'=---'--"""'1'C.l-:-47",E:-:.+O:::..7 
1-129 7.3664E-Q7 60.140 120.281 O.OOE_HlO 4,43E-QS 8.86E-QS 5.0000 6.388E+Ol 
-;;Kc:-r-"'85;:------------,2"'.S;=;2~63;;;,:=E-;:-Q""1-----;60""'.1e:;40-;;-------:-12:;;0'"'.2~81~----O:OO;~E~_HlO-;;;;----...1";.S2E_Hll 3.04E_Hll 7.0000 7.232E+OO 
.,N~pC;-2,,3;_;7----- __---;;1.:;;2~42~7~E=--Q6~-----:60~.1;.:40~----""12~0"'.2~8~:1:___ 0.OO;:E:-:._HlO=----=7.:::4:::7E:=-'-;;05'='-------''''1.:::-4:::9E:=_Q4:;:-:---J~-.c.11''.0000=7------'::8::::.23=9E;C-o"""1 
""P"'ac.;-2~3-=1------.---,3==.8;;:S;:.;1"'1~Ec.;-Q9':;----------;60~.1e:;40-;;----___:_12~0'"'.2::;:.81 O.OOE_HlO 2.32E-Q7 4.63E-Q7
Pb-21 0 7.3680E-IS 60.140 120,281 O.OOE_HlO 4.44E-13 8.89E-13 

""p:"m'-;-1;';;4;;-7 ____'2:-'.1:::0;;;2;;;3~E-HlO~----_;60~.1e:;40-;;----___:_12:;;0'"'.2::;:.81 O.OOE_HlO l,26E_Hl2 2,S3E_Hl2 
Pu-238 1.0383E-Q3 60.140 120.281 O.OOE_HlO 6.24E-Q2 1.2SE-Ql 
Pu-239 S.S293E-Q3 60.140 120.281 O.OOE_HlO 3.33E-Ql 6.65E-Ql 
Pu-240 2.1278E-Q3 60,140 120.281 O,OOE_HlO 1.28E-Ol 2.S6E-Ql 
Pu-241 1.0195E-Ql 60,140 120.281 O.OOE_HlO 6.13E_HlO 1.23E_Hll 
Pu-242 2.3128E-07 60.140 120.281 O,OOE_HlO 1.39E-05 2.78E-QS 
Ra-226 S.2782E-14 60.140 120.281 O.OOE_HlO 3,17E-12 6.35E-12 
Ra-228 1.9338E-l0 60.140 120.281 O.OOE_HlO 1.16E-OS 2.33E-oB 
Ru-lOO 9.1684E-02 60.140 120.281 O.OOE_HlO S.SlE_HlO 1.10E_Hll 
8e-79 1.3018E-QS 60.140 120.281 O.OOE_HlO 7.83E_Q4 l.S7E-Q3 
8n-126 1.2167E-QS 60.140 120.281 O.OOE_HlO 7.32E-Q4 1.46E-Q3 
8r-90 2,604SE_HlO 60.140 120.281 O.OOE_HlO l.S7E_Hl2 3.13E_Hl2 
""'T"'e-;-99;;;------------'74.~42;;-4;-:;1"'E"-;_Q4;;-;--------,60~.1;-;40~-------:-1~20==.;c.:281 O.OOE_HlO 2.66E-Q2 S.32E-Q2 
Th-229 1.3713E-l0 60.140 120.281 O.OOE_HlO 8.2SE-Q9 1.85E-oB 
Th-230 1.8090E-ll 60.140 120,281 O.OOE_HlO 1.09E-Q9 2.18E-Q9 
Th-232 2.S278E-l0 60.140 120.281 O.OOE_HlO 1.S2E-Q8 3.04E-oB 
TI-208 l,6947E-oB 60.140 120.281 O.OOE_HlO 1.02E-Q6 2.04E-Q6 
U-232 4.8737E-Q8 60.140 120.281 O,OOE_HlO 2.93E-OO S.86E-Q6 Thermal Power 

-iU"'-"'233:;::- ___:_1==.22==03=:E=--Q-=70;-------60""'..;-140:-:;------.c.1"'20:;:."'28:;-1;- Heat0"',-=OO=:E=--HlO'='---__-:7c:,34~Ec-:-Q6~---_;1.:,.4c;7"'E_;-Q5~-1,Nominal Bounding
U-234 1.S92.5E-Q7 60.140 120.281 O.OOE_HlO 9.58E-Q6 l.92E-05 Output Heat Output 
U-235 -2.6194E-Q6 60.140 0.000 S.90E-Q4 4.32E_Q4 5.90E-Q4 (Walts) (Walts) 
U-236 1.2693E-QS 60.140 120.281 O.OOE_HlO 7.63E_Q4 1.S3E-Q3 3.50E+OO 7.00E+OO 
U-236 -3.8331E-oB 60.140 0.000 3.72E_Q4 3.70E_Q4 3.72E_Q4 Total Total 
V-90 2.6060E_HlO 60.140 120.281 O.OOE_HlO l.S7E_Hl2 3,13E_Hl2 
Other Radionuelides 2,17E_Hl2 4,34E_Hl2 
m. Template Seledlon Summary, Bunuap Summai'y, and C/leck$ 
Template Selection Summary 

From SFO Used Basis for Parameler Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;:lM==..~~f----~19--'.~~ZrH"'9543:"X~1--+---1c:O--'~"-c-20c-----l 

Bumup Summary (MWd) Basis for bumup used in estimate:
From SFD Estimated 

Nominel:I-. ----'40::.3::.1"'9+-- ---=60:=.:-:.140-'-=I.Nominai bumup calculated from the heavy metal mass destroyed. 
Bounding:1 1 120.281 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimal9d EOl HMlGlven EOl HM
 
Nominal: 1.28
 1,49 I 1.001 

Boundin9:1 2.56 ,
Reactor shutdown, core removal, storage. shipping or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
:I. Fuel and TeJll{!lale Inf$!mation Estimated 

Fuel Name: TRIGA FFCR (SLOVENIA) , Fuel decay start date: 1959 Canister usage: 
SNFID#: 941 Estimates as of: 2030 lS"Xl0' 

Fuel Units & Oeser: 3 - ELEMENT Templa": TAIGA-SS (LWIU-Zrx. SST. 10 to 20%. U) 0.04 
Heavy Me1al Mass: BO~.47k9 ; EO~.46k9 ;-empla.. Sumup(MWd): 6.65 
ROD Storage Site: INEEL Templa" SOL Heavy Metsl Mass (MT): 0.000195
 

Template Decay Time' 65 yoars
 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.2442E-08 16.138 32.276 O.OOE+OO 2.01E-07 4.02E-07 AV9. MeV 
Am-241 4.0120E-03 16.138 32.276 O.OOE+OO 6.47E-Q2 1.29E-Ol O.OlSO 1.104E+12 
Am-242m 1.0749E-Q6 16.138 32276 O.OOE+OO 1.73E-05 3.47E-Q5 O.02SO 2.291E+11 
Am-243 1.4692E-Q7 16.138 32.276 O.OOE+OO 2.37E-OO 4.74E-Q6 0.0375 1.999E+11 
C-14 1.2777E-04 16.138 32.276 O.OOE+OO 2.OOE-Q3 4.12E-03 0.0575 2.153E+11 
CI-38 2.8120E-OO 16.138 32.276 O.OOE+OO 4.54E-OS 9.08E-QS O.08SO 1.290E+11 
Cm-243 4.1759E-08 16.138 32.276 O.OOE+OO 6.74E-07 1.35E-Q6 0.12SO 8.366E+10 
Cm-244 1.7098E-07 16.138 32.276 O.OOE+OO 2.76E-OO 5.52E-OO O.22SO 1.111E+11 
Co-6O 4.8241E-Q4 16.138 32.276 O.OOE+OO 7.79E-03 1.S6E-Q2 0.37SO 4.847E+l0 
Cs-l34 1.5970E-l0 16.138 32.276 O.OOE+OO 2.S8E-09 5.15E-09 0.57SO 8.280E+l1 
Cs-l35 3.2195E-OS 16.138 32.276 O.OOE+OO 5.20E-04 1.04E-03 0.8500 7.964E+09 
Cs-137 6.8977E-Ql 16.138 32.276 O.OOE+OO 1.11E+Ol 2.23E+Ol 1.2500 3.863E+09 
Eu-l54 1.2238E-Q4 16.138 32.276 O.OOE+OO 1.97E-03 3.95E-Q3 1.7500 2.0SOE+08 
EU-15S 6.7158E-OO 16.138 32.276 O.OOE+OO 1.08E-04 2.17E-04 2.2500 2.845E+04 
Fe-S5 8.8165E-08 16.138 32.276 O.OOE+OO 1.42E-OO 2.85E-OO 2.7500 1. 174E+04 
H-3 3.8376E-Q4 16.138 32.276 O.OOE+OO 6.19E-Q3 1.24E-02 3.5000 3.988E+01 
1-129 7.3684E-Q7 16.138 32.276 O.OOE+OO 1.19E-QS 2.38E-QS 5.ססOO 1.679E+01 
Kr-85 5.2316E-03 16.138 32.276 O.OOE+OO 8.44E-Q2 1.69E-Ol 7.ססOO 1.895E+00 
Np-237 1.3232E-OO 16.138 32.276 O.OOE+OO 2.14E-OS 4.27E-OS 11.ססOO 2.154E-01 
Pa-231 1.8722E-08 16.138 32.276 O.OOE+OO 3.02E-Q7 6.04E-Q7 
Pb-21 0 1.2620E-12 16.138 32.276 O.OOE+OO 2.04E-ll 4.07E-ll 
Pm-147 2.7714E-07 16.138 32.276 O.OOE+OO 4.47E-OO 8.95E-Q6 
Pu-238 6.4707E-Q4 16.138 32.276 O.OOE+OO 1.04E-02 2.09E-Q2 
Pu-239 5.5203E-Q3 16.138 32.276 O.OOE+OO 8.91E-Q2 1.78E-Ql 
PU-240 2.1143E-03 16.138 32.276 O.OOE+OO 3.41E-02 6.82E-Q2 
Pu-241 5.6872E-03 16.138 32.276 O.OOE+OO 9.18E-02 1.84E-Ol 
Pu-242 2.3128E-Q7 16.138 32.276 O.OOE+OO 3.73E-Q6 7.46E-OO 
Ra-226 2.8466E-12 16.138 32.276 O.OOE+OO 4.27E-ll 8.54E-ll 
Ra-228 2.5278E-l0 16.138 32276 O.OOE+OO 4.08E-Q9 8.16E-09 
Ru-lOO 1.1377E-19 16.138 32.276 O.OOE+OO 1.84E-18 3.67E-18 
Se-79 1.3009E-OS 16.138 32.276 O.OOE+OO 2.10E-Q4 4.20E-Q4 
Sn-126 1.2162E-Q5 16.138 32.276 O.OOE+OO 1.96E-04 3.93E-Q4 
5r-90 6.2511E-Ol 16.138 32.276 O.OOE+OO 1.01E+Ol 2.02E+Ol 
Tc-99 4.4241E-Q4 16.138 32.276 O.OOE+OO 7.14E-03 1.43E-02 
Th-229 9.4105E-l0 16.138 32.276 O.OOE+OO 1.52E-Q8 3.04E-Q8 
Th-230 1.7098E-l0 16.138 32.276 O.OOE+OO 2.76E-Q9 5.52E-Q9 
Th-232 2.S278E-l0 16.138 32.276 O.OOE+OO 4.08E-09 8.16E-09 
T~208 1.0305E-08 16.138 32.276 O.OOE+OO 1.66E-07 3.33E-07 
U-232 2.7669E-Q8 16.138 32.276 O.OOE+OO 4.47E-Q7 8.93E-Q7 Thermal Power 
U-233 1.2239E-07 16.138 32.276 O.OOE+OO 1.98E-OO 3.95E-Q6 Nominal Heat Bounding 
U-234 3.1278E-Q7 16.138 32.276 O.OOE+OO 5.OSE-Q6 1.01E-OS Output Heat Output 
U-23S -2.6179E-Q6 16.138 0.000 2.03E-04 1.61E-Q4 2.03E-Q4 /Watts) /Wattsi 
U-236 1.2696E-Q5 16.138 32.276 O.OOE+OO 2.OSE-Q4 4.10E-Q4 1.28E-61 2.56E-61 
U-238 -3.6331 E-08 16.138 0.000 1.27E-Q4 1.27E-04 1.27E-Q4 Total Total 
Y-90 62541E-01 16.138 32.276 O.OOE+OO 1.01E+Ol 2.02E+Ol 
Other Radionuclides 1.14E+Ol 229E+Ol 

_C~ 

m.Temnlllte~s.-J.'V.B_ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
R_Moderator: LW AND U ZIRC HYDRIDE LW AND U zrRc HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM eonstltuents: U-ZrttX U
 

BOL Enrichment %:
 19.87312476 101020 

Bumup Summary (MWd) Basis for bumup used in estimate; 
From SFD Estimated 

Nominal: 16.138 15.465 NorrinaJ bumup taken dire<:l~ from SFD (converted to MWd). 
Boundlng:1 I 32.276 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumuD MultlpUw Given Bumup Estimated EOL HMlGlven EOL HM
 

Nomlnal:1 1.00 0.96 I 1.001
 
Bounding: 2.00 ,

Reactor shutdown, core removal, storage, shipping or other date conftRnlng that ,rradiation ceased for fuel.
 

"olal bumup for all fu~ associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fueland Template hlformation Estimated
 

Fuel Namo: TRIGA FFCR (SO. KOREA) 'Fuel decay start date: 1996 Canister usage:
 
SNFID#: 734 Estimates as of: 2030 18"xl0'
 

Fuel Units & Des.,; 3 - ELEMENT Template: TRIGA-SS (LWIU-Zrx, SST, 101020%, U) 0.04
 
Heavy Metal Mass: BOL;,.48kg ; EOL;,.47kg 'Template Bumup(MWd): 6.65 
ROD Storage Sit<>: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 25 years 
n. Estimates m x" Xb b y" Yb Gamma Sources - Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity
 Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Temptate Fuel Bumup (MWd)' Bumup (MWd)' (Ci)
 Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.1459E-Q9 11.695 23.390 O.ooE+OO
 4.85E-08 9.70E-oB Avg.MeV 
Am-241 3.5850E-Q3 11.695 23.390 O.ooE+OO
 4.19E-02 8.39E-02 0.0150 2.076E+12 
Am-242m 1.2899E-Q6 11.695 23.390 O.OOE+OO
 1.51E-OS 3.02E-05 0.0250 4.316E+11 
Am-243 1.4747E-Q7 11.695 23.390 O.ooE+OO
 1.72E-OO 3.45E-OO 0.0375 3.745E+ll 
C-14 1.2839E-04 11.695 23.390 O.ooE+OO
 1.50E-03 3.ooE-Q3 0.0575 4.033E+11 
CI-36 2.8120E-OO 11.695 23.390 O.ooE+OO
 329E-05 6.58E-Q5 0.0850 2.431E+l1 
Cm-243 1.1036E-07 11.695 23.390 O.ooE+OO
 129E-06 2.58E-Q6 0.1250 1.586E+l1 
Cm-244 7.8917E-Q7 11.695 23.390 O.OOE+OO
 9.23E-06 1.85E-05 0.2250 2.091E+11 
Co-GO 9.2647E-02 11.695 23.390 O.ooE+OO
 1.08E+OO 2.17E+OO 0.3750 9.129E+10 
Cs-l34 1.0940E-Q4 11.695 23.390 O.ooE+OO
 1.28E-03 2.56E-03 0.5750 1.514E+12 
Cs-l35 3.2195E-Q5 11.695 23.390 O.oo-E+OO
 3.77E-04 7.53E-04 0.8500 1.625E+10 
Cs-137 1.7368E+OO 11.695 23.390 O.ooE+OO
 2.03E+Ol 4.00E+Ol 1.2500 1.669E+11 
Eu-l54 3.0077E-Q3 11.695 23.390 O.ooE+OO
 3.59E-02 7.18E-Q2 1.7500 4.231E+08 
Eu-155 1.7925E-Q3 11.695 23.390 O.ooE+OO
 2.10E-02 4.19E-Q2 2.2500 8.919E+05 
Fe-55 3.7444E-03 11.695 23.390 O.ooE+OO
 4.38E-02 8.76E-Q2 2.7500 1.508E+04 
H-3 3.6180E-Q3 11.695 23.390 O.ooE+OO
 4.23E-Q2 8.46E-02 3.5000 3.190E+Ol 
1-129 7.3664E-Q7 11.695 23.390 O.ooE+OO
 8_62E-06 1.72E-OS 5.ססOO 1.243E+Ol 
Kr-85 6.9368E-Q2 11.695 23.390 O.ooE+OO
 8.11E-Ql 1.62E+OO 7.ססOO 1.403E+OO 
Np-237 1.2662E-06 11.695 23.390 O.ooE+OO
 l.48E-05 2.96E-OS 11.ססoo 1.596E-Q1 
Pa-231 9.1654E-Q9 11.695 23.390 O.ooE+OO
 1.07E-Q7 2.14E-07 
Pb-21 0 1.3728E-13 11.695 23.390 O.ooE+OO
 1.61E-12 3.21E-12 
Pm-147 1.0702E-Q2 11.695 23.390 O.OOE+OO
 1.25E-Ol 2.50E-Ql 
Pu-238 8.8692E-Q4 11.695 23.390 O.ooE+OO
 1.04E-Q2 2.07E-Q2 
Pu-239 5.5283E-Q3 11.695 23.390 O.ooE+OO
 6.48E-02 1.29E-Ql 
Pu-240 2.1233E-Q3 11.695 23.390 O.ooE+OO
 2.48E-Q2 4.97E-02 
Pu-241 3.8962E-Q2 11.695 23.390 O.ooE+OO
 4.56E-Ol 9.11E-Ql 
Pu-242 2.3128E-07 11.695 23.390 O.ooE+OO
 2.70E-06 5.41E-OO 
Ra-226 4.6752E-13 11.695 23.390 O.ooE+OO
 5.47E-12 1.09E-l1 
Ra-228 2.4827E-l0 11.695 23.390 O.ooE+OO
 2.90E-Q9 5.81E-09 
Ru-l00 9.8526E-Q6 11.695 23.390 O.ooE+OO
 1.15E-06 2.30E-06 
Se-79 1.3015E-05 11.695 23.390 O.ooE+OO
 1.52E-Q4 3.04E-Q4 
5n-126 1.2165E-Q5 11.695 23.390 O.ooE+OO
 1.42E-Q4 2.85E-Q4 
Sr-90 1.6195E+OO 11.695 23.390 O.ooE+OO
 1.89E+Ol 3.79E+Ol 
Te-99 4.4241E-Q4 11.695 23.390 O.ooE+OO
 5.17E-03 1.03E-Q2 
Th-229 4.2451E-l0 11.695 23.390 O.ooE+OO
 4.96E-Q9 9.93E-Q9 
Th-230 6.1398E-ll 11.695 23.390 O.ooE+OO
 7.18E-l0 1.44E-Q9 
Th-232 2.5278E-l0 11.695 23.390 O.ooE+OO
 2.96E-Q9 5.91E-Q9 
n-208 1.5098E-08 11.695 23.390 O.ooE+OO
 1.77E-Q7 3.53E-07 
U-232 4.0662E-08 11.695 23.390 O.OOE+OO 4.76E-Q7 9.51E-Q7 Thenmal Power
U-233 1.2217E-Q7 11.695 23.390 O.ooE+OO 1.43E-06 2.86E-06 Nominal Heat Bounding
U-234 2.2391E-Q7 11.695 23.390 O.ooE+OO 2.62E-06 5.24E-06 Output Heat Output 
U-235 -2.6194E-06 11.695 0.000 2.07E-04 1.77E-Q4 2.07E-Q4 <Watts} <Watts) 
U-236 1.2695E-05 11.695 23.390 O.ooE+OO 1.48E-Q4 2.97E-Q4 2.48E-41 4.96E-41
U-238 -3.6331 E-08 11.695 0.000 1.29E-Q4 1.29E-04 1.29E-Q4 Total Total
Y-90 1.6195E+OO 11.695 23.390 O.OOE+OO 1.89E+Ol 3.79E+Ol 
Other Radionuelides 2.01E+Ol 4.02E+Ol 

m. Template~SlJmnlllJ'Y,lkmuJp~_<i~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Conslltuents: U-ZtHX U 

BOL enrichment %: 20 10to20 

Bumup Summary (MWd) Basis for burnup used in estimate:
 
FromSFD Estimated
 

Nominal: 11.695 7.446 INominai bumup taken dir9dly from SFD (OOIlverted to MWd).
 
Boundlng:1 I 23.390
 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup MullIpIler Given Bumup Estimated EOl HMlGlven EOl HM
 

Nomin&!: 0.71
 0.64 1 0.991
 
Bounding:1 1.43
 ,

Reactor shutdo'M"l, core removal, storage, shipping or other date conflnmng that IRadiation ceased for fuel.
 

2Total bumup for all fuel associated with this wot'ksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuehnd T$lplale lof_tioJI Estimated 

Fuel Name: TRIGA FFCR (U OF AZ) 'Fuel decay start date: 2035 Canister usage: 
SNFIO#: 974 Estimates 89 of: 2030 18"xl0' 

Fuel Units & Oeser: 2 - ELEMENT Templat.: TRIGA-SS (LW/lJ-Zrx. SST. 10 to 20%. U) 0.03 
Heavy Metal Mass: BOL=.32kg ; EOl=.32kg 'Template Bumup(MWd): 6.65 
ROO Stor_ Site: INEEL Template BOL Heavy Metal Masa (MT): 0.000195
 

Template Dacay Time' 5 yea..
 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionucllde Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(CI) Group (bounding) 
Ae-227 8.5173E-l0 0.955 1.909 O.OOE..oo 8.13E-l0 1.63E-09 Avg.MeV 
Am-241 1.8331E-03 0.955 1.909 O.OOE..oo 1.75E-03 3.50E-Q3 0.0150 3.086E+l1 
Am-242m 1.4129E-Q6 0.955 1.909 O.OOE..oo 1.35E-06 2.70E-06 0.0250 6.790E+l0 
Am-243 1.4774E-Q7 0.955 1.909 O.OOE..oo 1.41E-07 2.82E-07 0.0375 5.782E+l0 
C-14 1.2871E-04 0.955 1.909 O.OOE..oo 1.23E-Q4 2.46E-Q4 0.0575 5.935E+l0 
CI-36 2.8120E-Q6 0.955 1.909 O.OOE..oo 2.68E-06 5.37E-Q6 0.0850 3.677E+l0 
Cm-243 1.7940E-07 0.955 1.909 O.OOE..oo 1.lIE-07 3.43E-07 0.1250 2.670E+l0 
Cm-244 1.6962E-06 0.955 1.909 O.OOE..oo 1.62E-06 3.24E-06 0.2250 3.119E+10 
Co-50 1.2839E..oo 0.955 1.909 O.OOE..oo 1.23E..oo 2.45E..oo 0.3750 1.583E+10 
Cs-l34 9.0541E-Q2 0.955 1.909 O.OOE..oo 8.64E-02 1.73E-Ql 0.5750 2.104E+l1 
Cs-135 3.2195E-05 0.955 1.909 O.OOE..oo 3.07E-OS 6.15E-OS 0.8500 9.031E+09 
Cs-137 2.7564E..oo 0.955 1.909 O.OOE..oo 2.63E..oo 5.26E..oo 1.2500 1.834E+l1 
Eu-l54 1.5368E-Q2 0.955 1.909 O.OOE..oo 1.47E-02 2.93E-Q2 1.7500 1.223E+08 
Eu-155 2.9293E-Q2 0.955 1.909 O.OOE..oo 2.80E-02 5.59E-02 2.2500 1.971E+08 
Fe-55 7.7158E-Ol 0.955 1.909 O.OOE..oo 7.37E-Ql 1.47E..oo 2.7500 1.564E+06 
H-3 1.1111E-02 0.955 1.909 O.OOE..oo 1.06E-02 2.12E-Q2 3.5000 1.820E+05 
1-129 7.3664E-Q7 0.955 1.909 O.OOE..oo 7.03E-Q7 1.41E-06 5.ססOO 1.200E+OO 
Kr-85 2.5263E-Ql 0.955 1.909 O.OOE..oo 2.41E-Ol 4.82E-Ol 7.ססOO 1.362E-Ol 
Np-237 1.2427E-06 0.955 1.909 O.OOE..oo 1.19E-Q6 2.37E-06 11.ססOO 1.553E-02 
Pa-231 3.8511E-Q9 0.955 1.909 O.OOE..oo 3.68E-09 7.35E-Q9 
Pb-21 0 7.3680E-15 0.955 1.909 O.OOE..oo 7.OSE-15 1.41E-14 
Pm-147 2.1023E..oo 0.955 1.909 O.OOE..oo 2.01E..oo 4.01E..oo 
Pu-238 1.0383E-03 0.955 1.909 O.OOE..oo 9.91E-Q4 1.98E-Q3 
Pu-239 5.5293E-Q3 0.955 1.909 O.OOE..oo 5.28E-03 1.06E-02 
Pu-240 2.1278E-Q3 0.955 1.909 O.OOE..oo 2.03E-03 4.06E-03 
Pu-241 1.0195E-Ol 0.955 1.909 O.OOE..oo 9.73E-02 1.95E-Ol 
Pu-242 2.3128E-Q7 0.955 1.909 O.OOE..oo 2.21E-Q7 4.42E-Q7 
Ra-226 5.2782E-14 0.955 1.909 O.OOE..oo 5.04E-14 1.01E-13 
Ra-228 l.9338E-lO 0.955 1.909 O.OOE..oo 1.85E-l0 3.69E-l0 
Ru-l06 9.1684E-02 0.955 1.909 O.OOE..oo 8.75E-Q2 1.75E-Ql 
Se-79 1.3018E-Q5 0.955 1.909 O.OOE..oo 1.114E-OS 2.49E-Q5 
Sn-126 1.2167E-Q5 0.955 1.909 O.OOE..oo 1.16E-OS 2.32E-OS 
Sr-90 2.6045E..oo 0.955 1.909 O.OOE..oo 2.49E..oo 4.97E..oo 
Tc-99 4.4241 E-04 0.955 1.909 O.OOE..oo 4.22E-Q4 8.45E-Q4 
Th-229 1.3713E-l0 0.955 1.909 O.OOE..oo 1.31E-l0 2.62E-l0 
Th-230 l.8090E-ll 0.955 1.909 O.OOE..oo 1.73E-ll 3.45E-l1 
Th-232 2.5278E-l0 0.955 1.909 O.OOE..oo 2.41E-l0 4.83E-l0 
TI-208 1.6947E-Q8 0.955 1.909 O.OOE..oo 1.62E-Q8 3.24E-Q8 
U-232 4.8737E-Q8 0.955 1.909 O.OOE..oo 4.85E-08 9.30E-08 Thermal Power 
U-233 1.2203E-Q7 0.955 1.909 O.OOE..oo 1.16E-Q7 2.33E-07 Nominal Heat Bounding 
U-234 1.5925E-07 0.955 1.909 O.OOE..oo 1.52E-Q7 3.04E-07 Output HeatOulput 
U-235 -2.6194E-Q6 0.955 0.000 1.37E-04 1.35E-Q4 1.37E-Q4 /Wattsl /Wattsi 
U-236 1.2693E-Q5 0.955 1.909 O.OOE..oo 121E-OS 2.42E-Q5 5.56E-02 1.11E-Gl 
U-238 -3.6331 E-Q8 0.955 0.000 8.62E-Q5 8.61E-Q5 8.62E-Q5 Total Total 
V-90 2.6060E..oo 0.955 1.909 O.OOE..oo 2.49E..oo 4.98E..oo 
Other Radianuelides 3.44E..oo 6.68E..oo 

lB. 'l.'l!mIll3te ~SulWila"".........
 ._e~ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIAC HYDRIOE 

Fuel Cladding: SST (304) SST 
BOL HM Cona1ltuents: U·ZrHX U 

BOL Enrichment -J.: 19.875 10t02O 

Bumup Summary (MWd) Basis for bumup used In estimate: 
FromSFD I Estimated 

Nominal: 0.780 0.955 Noninal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 1.909 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Ea1lmated EOL HMlGlven EOL HM 

Nominal: 0.09 1.22 I 1.001 
Bounding:1 0.17 ,

Reador shutdown, core removal, storage, shiPPing or other date confIRnrng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be ctivided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel ami Template lJlf"rmation Esijmated 

Fuel Na"",: TRIGA FFCR (U OF TX AUSTIN) 1 Fuel de<:ay start date: 2035 Canister usage: 
SNFID#: 825 Estimates as of: 2030 18"x10' 

Fuel Units & oescr: 3 . ELEMENT Templats: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%, U) 0.04
 
Heavy Metal Mass: BOl=.48kg ; EOl=.48kg 'Template Bumup(MWd): 6.65
 
ROD Storage SItt>: INEEl Template BOl Heavy Metal Mass (MT): 0.000195
 

Templale Decay Time' 5 years 
n. Estimates m x" x" b y" Yb Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Invenlories(ei) Inventories(Ci) Group (bounding) 
Ae·227 8.5173E-l0 2.339 4.678 O.OOE+OO 1.99E-09 3.98E-09 Avg.MeV 
Am-241 1.8331E·03 2.339 4.678 O.OOE+OO 4.29E-{)3 8.58E~ 0.0150 7.561E+11 
Am-242m 1.4129E-{)6 2.339 4.678 O.OOE+OO 3.30E-{)6 6.61E-06 0.0250 1.664E+11 
Am-243 1.4774E-{)7 2.339 4.678 O.OOE-KlO 3.46E-07 6.91E-{)7 0.0375 1.417E+11 
C-14 1.2871E-D4 2.339 4.678 O.OOE-KlO 3.01E-04 6.02E-D4 0.0575 1.454E+11 
CI-36 2.8120E-06 2.339 4.678 o.OOE-KlO 6.58E-{)6 1.32E-05 0.0850 9.009E+l0 
Cm-243 1.7940E-{)7 2.339 4.678 O.OOE+OO 4.20E-{)7 8.39E-{)7 0.1250 6.542E+l0 
Cm-244 1.6962E-D6 2.339 4.678 O.OOE+OO 3.97E-06 7.94E-{)6 0.2250 7.643E+10 
Co-6O 1.2839E+OO 2.339 4.678 O.OOE+OO 3.00E+OO 6.01E+OO 0.3750 3.878E+10 
Cs-l34 9.0541E-{)2 2.339 4.678 O.OOE+OO 2.12E-Ol 4.24E-{)1 0.5750 5.156E+11 
Cs-l35 3.2195E-{)5 2.339 4.678 O.OOE+OO 7.53E-05 1.51E-04 0.8500 2.213E+10 
Cs-137 2.7564E+OO 2.339 4.678 O.OOE+OO 6.45E+OO 1.29E-Kll 1.2500 4.494E+11 
EU-l54 1.5368E-{)2 2.339 4.678 O.OOE+OO 3.59E-{)2 7.19E-02 1.7500 2.996E+08 
Eu-155 2.9293E-{)2 2.339 4.678 O.OOE+OO 6.85E-02 1.37E-{)1 2.2500 4.829E+08 
Fe-55 7.7158E-{)1 2.339 4.678 O.OOE+OO 1.80E+OO 3.61E-Kl0 2.7500 3.832E+06 
H-3 1.1111E-{)2 2.339 4.678 O.OOE+OO 2.80E-02 5.20E-02 3.5000 4.461E+05 
1-129 7.3664E-{)7 2.339 4.678 O.OOE+OO 1.72E-06 3.45E-{)6 5.ססOO 2.750E+OO 
Kr-85 2.5263E-{)1 2.339 4.678 O.OOE+OO 5.91E-{)1 1.18E+OO 7.ססOO 3.119E-Ol 
Np-237 1.2427E-D6 2.339 4.678 O.OOE+OO 2.91E-{)6 5.81E-06 11.ססOO 3.556E-02 
Pa-231 3.8511E-{)9 2.339 4.678 O.OOE+OO 9.01E-{)9 1.80E-{)8 
Pb-210 7.3880E-15 2.339 4.678 O.OOE+OO 1.73E-14 3.46E-14 
Pm-147 2.1023E+OO 2.339 4.678 O.OOE+OO 4.92E+OO 9.83E+OO 
Pu-236 1.0383E-D3 2.339 4.678 O.OOE+OO 2.43E-D3 4.86E-03 
Pu-239 5.5293E-D3 2.339 4.678 O.OOE+OO 1.29E-{)2 2.59E-{)2 
Pu-240 2.1278E-D3 2.339 4.678 O.OOE+OO 4.98E-{)3 9.95E-03 
Pu-241 1.0195E-{)1 2.339 4.678 O.OOE+OO 2.38E-{)1 4.77E-{)1 
Pu-242 2.3128E-{)7 2.339 4.678 O.OOE+OO 5.41E-{)7 1.08E-{)6 
Ra-226 5.2782E-14 2.339 4.678 O.OOE+OO 1.23E-13 2.47E-13 
Ra-228 1.8338E-10 2.339 4.678 O.OOE+OO 4.52E-10 9.05E-10 
Ru-106 9.1684E-02 2.339 4.678 O.OOE+OO 2.14E-{)1 4.29E-{)1 
8e-79 1.3018E-{)5 2.339 4.678 O.OOE+OO 3.04E-D5 6.09E-05 
8n-126 1.2167E-D5 2.339 4.678 O.OOE+OO 2.85E-D5 5.69E-{)5 
8r-90 2.6045E+OO 2.339 4.678 O.OOE+OO 6.09E+OO 1.22E-Kl1 
Te-99 4.4241 E-D4 2.339 4.678 O.OOE+OO l_03E-D3 2.07E-{)3 
Th-229 1.3713E-10 2.339 4.678 O.OOE+OO 3.21E-10 6.41E-10 
Th-230 1.8090E-11 2.339 4.678 O.OOE+OO 4.23E-11 8.46E-11 
Th-232 2.5278E-10 2.339 4.678 O.OOE+OO 5.91E-10 1.18E-09 
T1-208 1.6947E-{)8 2.339 4.678 O.OOE+OO 3.96E-{)8 7.93E-08 
U-232 4.8737E-{)8 2.339 4.678 O.OOE+OO 1.14E-{)7 2.28E-07 Thermal Power 
U-233 1.2203E-{)7 2.339 4.678 D.OOE+OO 2.85E-{)7 5.71E-{)7 Nominal Heat Bounding 
U-234 1.5925E-{)7 2.339 4.678 O.OOE+OO 3.72E-{)7 7.45E-{)7 Outpul HealOutpul 
U-235 -2.6194E-D6 2.339 0.000 2.05E-D4 1.99E-04 2.05E-D4 /Wattsl /Wattsl 
U-236 1.2693E-{)5 2.339 4.678 O.OOE+OO 2.97E-05 5.94E-D5 l_36E"'l 2.nE-61 
U-238 -3.6331 E-{)8 2_339 0.000 1.29E-D4 1.29E-D4 1.29E-D4 Total Total 
Y-90 2.6060E+OO 2.339 4.678 O.OOE+OO 6.10E+OO 1.22E-Kl1 
Other Radionuelides 8.43E+OO 1.69E-Kl1 

m. Template~. Summary, llunulP s.unn.ar.. """Checl.1l 
emplate selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderatcr: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents: U-ZrHX
 U 

SOL Enrichment 0/0: 19.7916875 10t02O 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimated 

Nomlnal:1 2.3391 Nominal bumup laken <irecl~ lrom SFD (converted 10 MWd). 
Bounding:! I 4.678 BoUnding bumup assumed 10 be twice nominal Wnup. 

Checks 

Estimated Sumupl 
Bumup MUltiplier Given Sumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.14 0.00 I 1.001 
Bounding: 0.29 , 

Reactor shutdown, core removal, storage. stuppmQ or other date confn,mng thallrradiallon ceased for fuel. 

2Total bumup for all fuel associated with this worksheel must be divided by BOL heavy m~ mass to gel specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel ant! T~(e blf~ Estimated 

Fuel Name: TRIGA FFCR (ZAIRE) 'Fuel decay stan date: 2010 Canister usage: 
SNFID#: 735 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 4 - ELEMENT Templata: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.04 
_vy Metal Mass: BOl=.64kg ; EOl=.64kg 'Templa.. Sumup(MWd): 6.65 
ROD Storage SIta; INEEL Templa" SOL _vy Metal Ma.. (MT): 0.000195 

Template Decay Time' 20 years 
n. E$llma1es m x" Xb b y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-09 6.218 12.436 o.oOE+OO l.64E-OB 3.29E-OB Avg.MeV 
Am-241 3.1429E-Q3 6.218 12.436 O.OOE+OO 1.95E-02 3.91E-02 0.0150 1.246E+12 
Am-242m 1.3195E-Q6 6.218 12.436 O.OOE+OO 8.20E-Q6 1.64E-Q5 0.0250 2.594E+l1 
Am-243 1.4753E-Q7 6218 12.436 O.OOE+OO 9.17E-07 l.83E-OO 0.0375 2.247E+l1 
C-14 1.2847E-04 6.218 12.436 O.OOE+OO 7.99E-04 1.60E-Q3 0.0575 2.418E+ll 
CI-36 2.8120E-Q6 6.218 12.436 O.OOE+OO 1.75E-OS 3.50E-05 0.0850 1.460E+l1 
Cm-243 1.2465E-07 6.218 12.436 O.OOE+OO 7.75E-Q7 1.55E-Q6 0.1250 9.539E+l0 
Cm-244 9.5564E-07 6.218 12.436 O.OOE+OO 5.94E-OO 1.19E-05 0.2250 1.253E+l1 
Co-60 1.7880E-Ql 6.218 12.436 O.OOE+OO 1.11E+OO 2.22E+OO 0.3750 5.493E+l0 
Cs-l34 5.8692E-04 6.218 12.436 O.OOE+OO 3.65E-03 7.30E-03 0.5750 9.034E+ll 
Cs-l35 3.2195E-05 6.218 12.436 O.OOE+OO 2.00E-Q4 4.00E-Q4 0.8500 1.018E+l0 
Cs-137 1.9489E+OO 6.218 12.436 O.OOE+OO 1.21E+Ol 2.42E+Ol 1.2500 1.687E+l1 
Eu-l54 4.5895E-Q3 6.218 12.436 O.OOE+OO 2.85E-Q2 5.71E-02 1.7500 2.617E+08 
Eu-155 3.6045E-03 6.218 12.436 O.OOE+OO 2.24E-02 4.48E-02 2.2500 9.011E+05 
Fe-55 1.4185E-Q2 6.218 12.436 O.OOE+OO 8.82E-02 1.76E-Ol 2.7500 9.929E+03 
H-3 4.7895E-03 6.218 12.436 O.OOE+OO 2.98E-02 5.96E-Q2 3.5000 5.583E+Ol 
1-129 7.3684E-07 6.218 12.436 O.OOE+OO 4.58E-OO 9.16E-OO 5.ססOO 6.856E+00 
Kr-85 9.5820E-Q2 6.218 12.436 O.OOE+OO 5.96E-Ol 1.19E+OO 7.ססOO 7.752E-ol 
Np-237 1.2552E-Q6 6.218 12.436 O.OOE+OO 7.80E-OO 1.56E-Q5 11.ססOO 8.824E-02 
Pa-231 7.0406E-Q9 6.218 12.436 O.OOE+OO 4.38E-oB 8.76E-oB 
Pb-21 0 5.8000E-14 6.218 12.436 O.OOE+OO 3.61E-13 7.21E-13 
Pm-147 4.0075E-Q2 6.218 12.436 O.OOE+OO 2.49E-Ql 4.98E-Ol 
PU-238 9.2256E-04 6.218 12.436 O.OOE+OO 5.74E-03 1.15E-Q2 
Pu-239 5.5278E-Q3 6.218 12.436 O.OOE+OO 3.44E-02 6.87E-02 
PU-240 2.1248E-Q3 6.218 12.436 O.OOE+OO 1.32E-Q2 2.64E-02 
Pu-241 4.9549E-Q2 6218 12.436 O.OOE+OO 3.OBE-Ol 6.16E-Ql 
Pu-242 2.3128E-Q7 6.218 12.436 O.OOE+OO 1.44E-OO 2.88E-Q6 
Ra-226 2.4526E-13 6.218 12.436 O.OOE+OO 1.53E-12 3.05E-12 
Ra-228 2.4015E-l0 6.218 12.436 O.OOE+OO 1.49E-09 2.99E-Q9 
RU-lOO 3.0802E-Q6 6.218 12.436 O.OOE+OO l.90E-OS 3.81E-Q5 
5e-79 1.3015E-OS 6.218 12.436 O.OOE+OO 8.09E-Q5 1.62E-Q4 
5n-126 1.2165E-Q5 6.218 12.436 O.OOE+OO 7.56E-Q5 1.51E-Q4 
5r-90 1.8226E+OO 6.218 12.436 O.OOE+OO 1.13E+Ol 2.27E+Ol 
Tc-99 4.4241 E-04 6.218 12.436 O.OOE+OO 2.75E-Q3 5.50E-Q3 
Th-229 3.0962E-l0 6.218 12.436 O.OOE+OO 1.93E-Q9 3.85E-Q9 
Th-230 4.2348E-ll 6218 12.436 O.OOE+OO 2.63E-l0 5.27E-l0 
Th-232 2.5278E-l0 6.218 12.436 O.OOE+OO 1.57E-Q9 3.14E-Q9 
TI-2OB 1.5820E-oB 6.218 12.436 O.OOE+OO 9.84E-OB 1.97E-07 
U-232 4.2647E-oB 6.218 12.436 O.OOE+OO 2.65E-Q7 5.30E-Q7 Thermal Power 
U-233 1.2211E-Q7 6.218 12.436 O.OOE+OO 7.59E-07 1.52E-Q6 Nominal Heat Bounding 
U-234 1.9955E-Q7 6.218 12.436 O.OOE+OO 1.24E-Q6 2.48E-Q6 Output HeatOulput 
U-235 -2.6194E-Q6 6.218 0.000 2.76E-Q4 2.59E-04 2.76E-Q4 /Watts} /Wattsi 
U-236 1.2693E-Q5 6.218 12.436 O.OOE+OO 7.89E-Q5 I.58E-Q4 1.56E-ol 3.11E-ol 
U-238 -3.6331 E-oB 6.218 0.000 1.72E-Q4 1.71E-04 1.72E-Q4 Total Total 
V-90 1.8241E+OO 6.218 12.436 O.OOE+OO 1.13E+Ol 2.27E+Ol 
Other Radionuclides 1.20E+Ol 2.39E+Ol 
'W. Temnlate$deetioo.• S!muil8rv.........nsn.............. andC....
 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZlHX U 

SOL Enrichment 0/,.: 20.00000041 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 6.2181 Nominal bumup taken directfy from 8FD (converted 10 MINd). 
Boundlng:1 I 12.436 Bounding bumup asswned to be twice nominal bumup. 

Checks
 

EstImated Bumupl
 
BumuD MultiDlIer Given Bumup estimated EOl HMiGiven EOl HM 

Nominal: 0.29 0.00 I 0.991 
Bounding: 0.57 ,

Reactor shutdo'M'l, core removal. storage, shiPPing or other date conflrmmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TelIlplate lnf..tJnation Estimated 

Fuel Nam<>: TRIGA FUP 1Fuel decay start date: 2035 Canister usage: 
SNF 10 jl: 242 Estimates as of: 2030 18"x10' 

Fuel Units & Ilesc!': 92 - ELEMENT Tempi.": TRIGA-FUP (lWIU-Z1x. SST. 60 10100%. U) 0.83 
Heavy Metal Mas.: 80J.;,18.03I<g ; EOJ.;,15.53kg 'Tempi... Bumup(MWd): 66.52 
ROD St..rage Site: INEEl Tempi." BO:. Heavy Metal Mass (MT): 0.000196 

....emplatB Decay Time" 5 years 

U. Estimares m Xo x. b Yo Y. Gamma Sources 
Ph..ton Total 

CilMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-10 2,378.332 4.756.683 O.OOE+OO 6.78E-07 1.36E-Q6 Avg. MeV 
Am-24t 7.5767E-03 2.378.332 4,756.663 O.OOE+OO 1.80E+01 3.80E+01 0.0150 7.675E+14
 
Am-242m 2.4459E-Q5 2,378.332 4,756.663 O.OOE+OO 5.82E-02 1.16E-Q1 0.0250 1.684E+14
 
Am-243 3.0983E-Q5 2.378.332 4,756.663 O.OOE+OO 7.37E-02 1.47E-Q1 0.0375 1.490E+14 
C-14 1.2590E-04 2.378.332 4,756.663 O.OOE+OO 2.99E-01 5.99E-01 0.0575 1.487E+14 
CI-36 2.6624E-Q6 2,378.332 4,756.663 O.OOE+OO 6.33E-Q3 1.27E-Q2 0.0850 9.252E+13
 
Cm-243 3.8244E-OS 2.378.332 4,756.663 O.OOE+OO 9.10E-02 1.82E-Ql 0.1250 7.429E+13
 
Cm-244 4.1 01 OE-Q3 2,378.332 4,756.663 O.OOE+OO 9.i5E+OO 1.95E+Ol 0.2250 7.863E+13 
Co-6O 1.2410E+OO 2,378.332 4,756.663 O.OOE+OO 2.95E+03 5.90E+03 0.3750 3.923E+13
 
Cs-l34 6.5454E-Ol 2,378.332 4.756.663 O.OOE+OO 1.56E+03 3.11E+03 0.5750 6.493E+14
 
Cs-l35 1.9753E-Q5 2,378.332 4.756.663 O.OOE+OO 4.70E-Q2 9.40E-02 0.8500 1.191E+14 
Cs-137 2.7375E+OO 2,378.332 4,756.663 O.OOE+OO 6.51E+03 1.3OE+04 1.2500 4.575E+14 
Eu-l54 1.2324E-Ol 2.378.332 4,756.663 O.OOE+OO 2.93E+02 5.86E+02 1.7500 6.120E+11 
Eu-155 5.3037E-Q2 2,378.332 4,756.663 O.OOE+OO 1.26E+02 2.52E+02 2.2500 4.797E+ll 
Fe-55 7.9555E-Ql 2,378.332 4,756.663 O.OOE+OO 1.89E+03 3.78E+03 2.7500 4.349E+09 
H-3 I.OS31E-Q2 2,378.332 4,756.663 O.OOE+OO 2.50E+01 5.01E+Ol 3.5000 5.119E+08
 
1-129 7.1287E-Q7 2,378.332 4,756.663 O.OOE+OO 1.70E-03 3.39E-Q3 5.0000 1.226E+05
 
Kr-85 2.4955E-Ql 2,378.332 4,756.663 O.OOE+OO 5.94E+02 U9E+03 7.0000 1.411E+04 
Np-237 1.2121E-Q5 2,378.332 4,756.663 O.OOE+OO 2.88E-Q2 5.77E-02 11.0000 1.619E+03 
Pa-231 1.123OE-09 2,378.332 4,756.663 O.OOE+OO 2.67E-Q6 5.34E-Q6 
Pb-210 6.1636E-14 2.378.332 4,756.663 O.OOE+oo 1.47E-l0 2.93E-l0 
Pm-147 1.1302E+OO 2,378.332 4,756.663 O.OOE+OO 2.69E+03 5.38E+03 
Pu-238 5.4826E-Q2 2,378.332 4,756.663 O.OOE+OO 1.3OE+02 2.61E+02 
Pu-239 1.4056E-Q3 2,378.332 4,756.663 O.OOE+OO 3.34E+OO 6.69E+OO 
Pu-240 1.1536E-03 2,378.332 4,756.663 O.OOE+OO 2.74E+OO 5.49E+OO 
Pu-241 4.2995E-Ql 2,378.332 4,756.663 O.OOE+OO 1.02E+03 2.OSE+03 
Pu-242 4.9910E-Q6 2,378.332 4,756.663 O.OOE+OO U9E-Q2 2.37E-Q2 
Ra-226 2.4008E-13 2,378.332 4,756.663 O.OOE+OO 5.71E-l0 1.14E-Q9 
Ra-228 1.8220E-ll 2,378.332 4,756.663 O.OOE+OO 4.33E-Q8 8.67E-Q8 
Ru-106 1.0343E-Q1 2,378.332 4,756.663 O.OOE+OO 2.46E+02 4.92E+02 
8e-79 1.2832E-Q5 2,378.332 4,756.663 O.OOE+OO 3.05E-Q2 6.10E-Q2 
8n-126 1.2090E-Q5 2,378.332 4,756.663 O.OOE+OO 2.88E-Q2 5.75E-Q2 
8r-90 2.5646E+OO 2,378.332 4,756.663 O.OOE+OO 6.10E+03 1.22E+04 
Tc-99 4.0319E-04 2,378.332 4,756.663 O.OOE+OO 9.59E-Ql 1.92E+OO 
Th-229 7.7375E-ll 2,378.332 4,756.663 O.OOE+OO 1.84E-Q7 3.68E-Q7 
Th-23O 1.2211E-l0 2,378.332 4,756.663 O.ooE+OO 2.90E-Q7 5.81E-Q7 
Th-232 2.3842E-11 2,378.332 4,756.663 O.ooE+OO 5.67E-Q8 1.13E-Q7 
TI-208 1.4313E-Q7 2,378.332 4,756.663 O.OOE+OO 3.40E-04 6.81E-Q4 
U-232 4.1927E-Q7 2.378.332 4,756.663 O.ooE+OO 9.97E-04 1.99E-Q3 Thermal Power 
U-233 6.8491E-Q8 2,378.332 4,756.663 O.ooE+OO 1.63E-Q4 3.26E-04 Nominal Heat Bounding 
U-234 2.0189E-Q6 2,378.332 4,756.663 O.ooE+OO 4.80E-Q3 9.60E-Q3 Output HeatOutpul 
U-235 -2.6572E-Q6 2,378.332 0.000 2.72E-Q2 2.09E-Q2 2.72E-Q2 /Wattsl /Wattsl 
U-236 1.3575E-Q5 2,378.332 4,756.663 O.ooE+OO 3.23E-Q2 6.46E-Q2 1.56E+02 3.12E+02 
U-238 -2.2698E-Q8 2,378.332 0.000 1.82E-Q3 1.77E-Q3 1.82E-03 Total Total 
Y-90 2.5646E+OO 2,378.332 4,756.663 O.OOE+OO 6.10E+03 l.22E+04 
Other Radionuclides 8.47E+03 1.69E+04 
m. TemPlateSelectioa.~,Bm.-.~ .....C~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constltuents:
 U-ZrHX·Er U
 

BOL Enrichment %:
 69.89795918 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO Estimated 

Noml'aJ:1f "'509=.c:,963"'l+-I .......:2:-.3=:7;08::.3,32 Nominal bumup caleulaled from Ihe heavy metal mass destroyed. 
Boundlng:1 I 4.756.663 Bounding bu;nup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.39 4.66 I 1.001 
BoundIng: 0.78 , 

Reactor shutdown, COie removal. storage, shiPPing or other date confllTmng that Irradiation ceased for fuel. 

Zrotal bumup for all fool associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I.fuelalld TemplaW Infonnat.ion Estimated 

Fuel Name: TRIGA FLIP 1Fuel decay start date: 2035 Canister usage: 
SNFID.: 241 Estimates 8S of: 2030 18"x10' 

Fuel Units & Oeser: 96 - ELEMENT Templste: TRIGA-FLIP (LW/U-Z",. SST, 60 to 100%, U) 0.86 
Heavy Metal Msss: BOl.=16.82kg ; EOl.=14.63k9 "Template Bumup(MWd): 66.52 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000196 

Template Decay Time" 5 years 
n.EstiDWes m x" x. b Y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOllnding FIlel Initial Activity Nominal FIleI BOllnding FIlel Energy Photons/sec 

Radionllclide Template FIlel BIlmllp (MWd)' BIlmllp (MWd)' (Ci) Inventories(Ci) Inventories(Ci) GrollP (bollnding) 
Ac-227 2.8488E-l0 2,080.280 4,160.559 O.ooE+OO 5.93E-D7 1.19E-OS Avg. MeV 
Am-241 7.5767E-D3 2,080.280 4,160.559 O.ooE+OO 1.58E+Ol 3.15E+Ol 0.0150 6.713E+14 
Am-242m 2.4459E-05 2,080.260 4,160.559 O.ooE+OO 5.09E-D2 1.02E-Dl 0.0250 1.473E+14 
Am-243 3.0983E-05 2,080.280 4,160.559 O.ooE+OO 6.45E-02 1.29E-Ol 0.0375 1.303E+14 
C-14 12590E-04 2,080260 4,160.559 O.ooE+OO 2.62E-Ol 5.24E-Ol 0.0575 1.301E+14 
CI-36 2.6624E·OS 2,080.280 4,160.559 O.ooE+OO 5.54E-03 1.11E-02 0.0850 8.093E+13 
Cm-243 3.8244E-D5 2,080260 4,160.559 O.ooE+OO 7.96E-02 1.59E-Ol 0.1250 6.498E+13 
Cm-244 4.1010E-03 2,080.280 4,160.559 O.ooE+OO 8.53E+OO 1.71E+Ol 0.2250 6.8nE+13 
Co-50 1.2410E+OO 2,060.260 4,160.559 O.ooE+OO 2.58E+03 5.16E+03 0.3750 3.432E+13 
Cs-l34 6.5454E-01 2,080.260 4,160.559 O.ooE+OO 1.36E+03 2.72E+03 0.5750 5.680E+14 
CS-I35 1.9753E-{)S 2,060.260 4,160.559 O.ooE+OO 4.11E-02 8.22E-D2 0.8500 1.042E+14 
Cs-137 2.7375E+OO 2,080.280 4,160.559 O.ooE+OO 5.69E+03 1.14E+04 1.2500 4.002E+14 
Eu-l54 1.2324E-01 2,080.260 4,160.559 O.ooE+OO 2.56E+02 5.13E+02 1.7500 5.353E+11 
EU-155 5.3037E-02 2,080.280 4,160.559 O.ooE+OO 1.10E+02 2.21E+02 2.2500 4.196E+11 
Fe-55 7.9555E-D1 2,080.260 4,160.559 O.ooE+OO 1.65E+03 3.31E+03 2.7500 3.804E+09 
H-3 1.0531E-D2 2,080.280 4,160.559 O.ooE+OO 2.19E+01 4.36E+Ol 3.5000 4.478E+08 
1-129 7.1287E-D7 2,080.260 4,160.559 O.ooE+OO 1.48E-03 2.97E-D3 5.0000 1.072E+05 
Kr-85 2.4955E-01 2,080.260 4,160.559 O.ooE+OO 5.19E+02 1.04E+03 7.0000 1.234E+04 
Np-237 1.2121E-05 2,080.260 4,160.559 O.ooE+OO 2.52E-02 5.04E-D2 11.0000 1.416E+03 
Pa-231 1.1230E-09 2,080.280 4,160.559 O.ooE+OO 2.34E-OS 4.67E-OS 
Pb-21 0 6.1636E-14 2,080.260 4,160.559 O.ooE+OO 1.28E-10 2.58E-10 
Pm-147 1.1302E+OO 2,080.260 4,160.559 O.ooE+OO 2.35E+03 4.70E+03 
Pu-236 5.4826E-02 2,080.280 4,160.559 O.ooE+OO 1.14E+02 2.28E+02 
Pu-239 1.4056E-D3 2,080.280 4,160.559 O.ooE+OO 2.92E+OO 5.85E+OO 
Pu-240 1.1536E-D3 2,080.280 4,160.559 O.ooE+OO 2.40E+OO 4.80E+OO 
PU-241 4.2995E-01 2,080.280 4,160.559 O.ooE+OO 8.94E+02 1.79E+03 
PU-242 4.9910E-D6 2,080.280 4,160.559 O.ooE+OO 1.04E-D2 2.08E-02 
Ra-226 2.4008E-13 2,080.280 4,160.559 O.ooE+OO 4.99E-l0 9.99E-10 
Ra-228 1.8220E-ll 2,080.280 4,160.559 O.ooE+OO 3.79E-D8 7.58E-08 
RU-1OS 1.0343E-D1 2,080.280 4,160.559 O.ooE+OO 2.15E+02 4.30E+02 
5e-79 12832E-{)S 2,080.280 4,160.559 O.ooE+OO 2.67E-D2 5.34E-D2 
5n-126 1.2090E-Q5 2,080.280 4,160.559 O.ooE+OO 2.51E-02 5.03E-D2 
5r-90 2.5648E+OO 2,080280 4,160.559 O.ooE+OO 5.34E+03 1.07E+04 
Tc-99 4.0319E-Q4 2,080.280 4,160.559 O.OOE+OO 8.39E-Ol 1.68E+OO 
Th-229 7.7375E-11 2,080.280 4,160.559 O.ooE+OO 1.61E-Q7 3.22E-07 
Th-230 1.2211E-10 2,080280 4,160.559 O.ooE+OO 2.54E-D7 5.08E-Q7 
Th-232 2.3842E-11 2,080.280 4,160.559 O.ooE+OO 4.96E-D8 9.92E-D8 
T1-208 1.4313E-07 2,080.280 4,160.559 O.ooE+OO 2.98E-04 5.96E-04 
U-232 4.1927E-07 2,080.280 4,160.559 O.ooE+OO 8.72E-04 1.74E-Q3 Thermal Power 
U-233 6.8491 E-D8 2,080.280 4,160.559 O.ooE+OO 1.42E-04 2.85E-Q4 Nominal Heat Bollnding 
U-234 2.0189E-D6 2,080.280 4,160.559 O.ooE+OO 4.20E-03 8.40E-Q3 Ompllt HeatOmpllt 
U-235 -2.6572E-D6 2,080.280 0.000 2.54E-02 1.99E-02 2.54E-Q2 /Wattsl /Wattsl 
U-236 1.3575E-{)s 2,080.280 4,160.559 O.ooE+OO 2.82E-Q2 5.65E-Q2 1.36E+02 2.73E+02 
U-238 -2.2698E-D8 2,080.280 0.000 1.70E-D3 1.85E-03 1.70E-03 Total Total 
Y-90 2.5648E+OO 2,080.280 4,160.559 O.ooE+OO 5.34E+03 1.07E+04 
Other Radionuclides 7.41E+03 1.48E+04 
m. Tet1lPl8le Seklcti<m ~l'}',1J ,811dChed;s 
Temptate Selection SIlmmarv 

FromSFD Used Basis for Parameter Differences: 
Reactor_ LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX-Er U 

BOl enrichment %: 70.00179205 60 to 100 

BIlmllp Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimallld 

Nomlnal:1 792.7561 2.080.280 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 4.160.559 IBounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumUD MultiDlier Given Bumup Estimallld EOl HMlGlven EOl HM 
Nominal: 0.36 2.62 I 1.001 

Bounding: 0.73 , 
Reador shutdown, core removal, storage, stupptng or other date confinnlOg that Irradiation ceased for fue!.
 

2Total bumup for all fuel associated with this wor1tsheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TemplaI.e Infonn;dion Eslimaled 

Fuel Name: TR1GA FLIP 'Fuel decay start date: 2025 Canister usage: 
SNFID#: 240 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 87 . ELEMENT Template: TRIGA~FLlP(LW/U-Zrx, SST, 60 to 100%, U) 0.78
 
Heavy Metal Moss: BOL=17.0Skg ; EOl=15.63kg 'Template Bumup(MWd): 66.52
 
ROD Slorage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000196 

Template Decay Time: 5 vears 

,:ll.:;.:Estima;:';:·==tes= • .:.;m:.... .:.;x::." x;;:b:-.. -=.b ~y"::... y:.:b:-_~r_...".,.;G;:a=m;,;m;;;;:a.:SO~u::.;rce;.;::s~-

Photon Tolal 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
.A':::C-:'C2"'27c;- ~2;:c.8488~~E._.,;1"'0-----:;1C",;356.060 2,712.119 O.OOE+OO 3.86E-07 7.73E-07 Avg. MeV 
Am-241 7.5767E_Q3 1,356.060 2,712.119 0.00E:=+OO~:----_ _:1".0,,3"'Ec:.+O:clo---___':2~.0,;:5co.Ec':+O,,1~--1I--0='.'C0l::5:=0 __:4:::.3o.:7:6:E:=+"'1'-=-4 
Am.242"m::.... ,,2:;;.44~59"'E=--OS~----0-,1,S;35;;;6:o:.060;S;;c_~-__o2"',7;;1c;;2C:.1C::l,~9--___:0:o:.00;s:;Eo:+OO~-- _ _"3::;.3:~2;::E_;.0;;2;------~6::;.63~E-Q~2c------lf_-;0"'.0,,2::;5O;c-__-.;9:=c.603::.o:::Eo:+c.:1,,3 
';AC'm;--2;'-43'-=--~ .----:3;:..0:;;983~o::E_:.05~-------:1_';,35~6~.060=----2;;:,""7~12,,,._:_1,19~ _ O.OOE+OO 4.20E_Q2 8.40E_Q2 0.0375 8.495E+13 
.;:C::-.l:::4o--- ----:1"'.2~5~90"'=E-Q4-=-----.:I"',35=6":.060~---_'C'2,712.119 0.00E:=+OO~'-----==1.":71~E~.~01~::::::::::::::::::~3.-:4::;lE:=."01o---lI--0:::.05O=75O------:::8.-::47:::8~E+.:..,1:'C3 
~C;::I-C'36""';-_-- -c2",.",66",20:4;-;:EOc-06~ ---:1;:.,3;;;56~.060~:-_-___,:2,=' 7;01",2.. :i-119---O:OOE+oo 3.61 E-Q3 7.22E-Q3 0.0850 5.275E+13 
.;:C;::m.:..,.2;;.4307- ---'3:;:.'C82;;.44:-::;EOc·05:;;:- ---:1C",35=6;::.060~---___':2",7'"1,,2:..;-.119 O.OOE+OO 5.19E-02 1.04E_Ql 0.1250 4.236E+13 
-;:C:::m:;.-2"'44:::... ...,4"'.1"'OCili<;0~E-:',;03;;;_----::1"-;,35~6:;:.060~---~2~,7",1;;:2.~lo1: 9~_:-0~.0;;;0"Eo:+OO:;;;c----;5"'.56E+OO 1.11 E+Ol 0.2250 4.483E+13 
~C:-:0-,;-60~-_---,--__:l;;:.2;;.4-:-:1ccO;;:E"'+OO~------:l;c,35=6;::.060~~--___':2",7'"1~2 .._:_119 O.OOE+OO 1.68E+03 3.37E+03 0.3750 2.237E+13 
.;:C:=S-c.lc;:34'=- '___6:;:.'C5454=o,:Eo-:-Q"'1~_---1:-',356=;::.060='-----_.;2'=,7'"1"2:..:-.119 O.OOE+OO 8.86E+02 1.78E+03 0.5750 3.702E+14 
CS-135 1.9753E-05 1,356.060 2,712.119 O.OOE+OO 2.68E·02 5.36E_Q2 0.8500 6.791E+13 

-;:CC'S--::.1c;:3-';-7 ..:2:::.7"'3:::70,:5"'E"'+OO~- __'---l;c,35=6;::.06Oo=~--_.;2",7,"1,,2':.;1-,-19~ O.OOE+OO 3.71 E+03 7.42E+03 1.2500 2.609E+14 
EU-l54 1.2324E_Ql 1,356.060 2,712.119 O.OOE+OO 1.67E+02 3.34E+02 1.7500 3.490E+ll 
Eu-155 5.3037E·02 1,356.060 2,712.119 O.oOE+OO 7.19E+Ol 1.44E+02 2.2500 2.735E+l1 
Fe-55 7.9555E-Ol 1,356.060 2,712.119 O.OOE+OO 1.08E+03 2.16E+03 2.7500 2.480E+09 
H-3 1.0531E_Q2 1,356.060 2,712.119 O.OOE+OO l.43E+Ol 2.86E+Ol 3.5000 2.919E+08 

-;,1.;':1,o29C:- __:7;;:.-::12:;;8,,7,;:Eo-:-Q='7,-------'l;c,3:::56~.060~---_.;2,=,7,"1:=2'c:..:119 O.OOE+OO 9.67E-Q4 1.93E-Q3 5.0000 6.991E+04 
Kr-85 2.4955E·Ol 1,356.060 2,712.119 O.OOE+OO 3.38E+02 6.77E+02 7.0000 8.046E+03 
Np-237 1.2121E-05 1,356.060 2,712.119 O.OOE+OO 1.64E·02 3.29E_Q2 11.0000 9.233E+02 
Pa-231 1.1230E_Q9 1,356.060 2,712.119 O.OOE+OO 1.52E·06 3.05E-06 

-;oPb-.:::"2"'10C=;- __:6;:..ool636~~E-_:l"'4:---:-1;c,356=:~.060=---_:;2"',7;:il,,2~.119 O.OOE+OO 8.36E-ll 1.67E-l0 
~P"m'::-1"'4"'7------:-1::..1'C30~2E~+OO--=='------1"',356=:~.060~---_.::2"',7::'1"2:..:-.119 O.OOE+OO 1.53E+03 3.07E+03 
Pu-238 5.4826E_Q2 1,356.060 2,712.11-9 O.OOE+OO 7.43E+Ol 1.49E+02 
Pu-239 1.4056E_Q3 1,356.060 2,712.119 O.OOE+OO 1.91E+OO 3.81E+OO 
Pu-240 1.1536E-Q3 1,356.060 2,712.119 O.OOE+OO 1.56E+OO 3.13E+OO 

-;oP;"U'_:;2:-o4~1 ._4:i-'.2;:;995=:;=E-Q-=1 _____:l;c,356=~.060=----_.::2"',7;.;1~2.:.;1_:_19=__--0",.~OO:;;E",+OO=_-----:5:::;.63E+02 1.17E+03 
Pu-242 4.9910E-06 1,356.060 2,712.119 O.OOE+OO 6.77E-Q3 1.35E_Q2 
Ra-226 2.4008E-13 1,356.060 2,712.119 O.OOE+OO 3.26E-l0 6.51E-l0 
Ra-228 1.8220E-11 1,356.060 2,712.119 O.OOE+OO 2.47E-oB 4.94E-oB 
-;;R:;:U~-1~06"---------:1;-c.0343~~E-Q~1------;1"-;,356~:;:.060~---~2~,7"'1,,2.7.119 O.OOE+OO 1.40E+02 2.81 E+02 
5e-79 1.2832E-05 1,356.060 2,712.119 O.OOE+OO 1.74E_Q2 3.48E_Q2 
5n'126 1.2090E-05 1,356.060 2,712.119 O.OOE+OO 1.64E_Q2 3.28E_Q2 
Sr'90 2.5646E+OO 1,356.060 2,712.119 O.OOE+OO 3.48E+03 6.96E+03 
Tc-99 4.0319E-Q4 1,356.060 2,712.119 O.OOE+OO 5.47E_Ql 1.09E+OO 
Th-229 7.7375E-ll 1,356.060 2,712.119 O.OOE+OO 1.05E_Q7 2.10E_Q7 
Th-230 1.2211E-l0 1,356.060 2,712.119 O.OOE+OO 1.66E_Q7 3.31E_Q7 
TThC;-,~2;;;32~-_------:2;:..384~"'2;=E.-;;1"'1---_____:1c;,356=::;:.060=----_:;2'=,7;.;1;;:2._:_1~19=__-:-0"'.OO=-E"'+OO=_-----73.23E-oB 6.47E·08 
T~208 1.4313E_Q7 1,356.060 2,712.119 O.OOE+OO 1.94E·04 3.88E·04 
"'U,;-2;;;32~-----____:4iC-.loc9~2C;-7;=E-Q~7-----.:1;::,35=6~.060~---_.::2~,7~12.119 O.OOE+OO 5.69E-Q4 1.14E-Q3 Thermal Power 
~UT-~233:;T-------~6:;:.84~91"'E=--oB~----,10-,,"'356~.060;S;;c_--__o2~,7;::1c;;2::;.1,,1~9--___:0~.OO~Eo:+OO~---~9~2;:;9;::E_;-OS~_-_.;.'.::;86"'E;=-{)4~-__lINominal BoundingHeat 
U-234 2.0189E-Q6 1,356.060 2,712.119 O.OOE+OO 2.74E_Q3 5.48E·03 Output Heat Output 
U-235 -2.6572E-Q6 1,356.060 0.000 2.58E-Q2 2.22E-02 2.58E-Q2 /Watts\ /Watts\ 
U-236 1.3575E_OS 1,356.060 2,712.119 O.OOE+OO 1.84E_Q2 3.68E_Q2 8.89E+01 1.78E+02 

"U;-;.2"'38?'- --:;-~2.::';2~698~Ec:;-oB~----:1"',356~~.060~---~0~."'000~ 1.73E-Q3 1.69E-Q3 1.73E-Q3 Total Total 
y.go 2.5646E+OO 1,356.060 2,712.119 O.OOE+OO 3.48E+03 6.96E+03 
Other Radionuclides 4.83E+03 9.88E+03 
W. Template Selection ~ry. Bomu •andCIted<s 
Template seleclion Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIOE 

Fuel Cladding: SST (304) SST 
BOL HM Consliluenls: U-ZrHX·Er U 

BOL Enrichmenl %'t---"'69"'.89;2;7"'950;9"1"'8--+--"60=10'-1:-:oo:;:----/ 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomln3l:'t- 482cc'-..c.248_B+-I ---:l:c,3:-:56".-':0607::INOminai bumup caiaJIaled from the heavy metal mass destroyed. 
Bounding: 2,712.119 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM 
0.23 Nomina~~~. 2.81 I 1.001
 

Boundir.g: 0.47
,
Reactor shutdown. COfe removal, storage, shlppmg or other date conflnnlng that Irradiation ceased for fuel. 

'Total bumup lor all fuel assodaled with this wort<sheet must be divided by BOL heavy metal mass 10 gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Teqdate WormatilJ!) Estimated 

Fuel Name: TRIGA FLIP 'Fuel decay start dste: 2035 Canister usage: 
SNFID#: 243 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 78 - ELEMENT Temptste: TRIGA-FLIP (LW/U-Zrx. SST. 60 to 100%. U) 0.70 
_vy Metal M..a: BOl=15.29kg ; EOl=13.29kg 'Temptste Bumup(MWd): 66.52 
ROD Storage Site: INEEL Templste BOL _vy Metal Mass (MT): 0.000196 

Templste Decoy Time' 5 years 
D. Estimates m x" x. b y" Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.8488E-l0 1.897.799 3.795.598 O.ODE+OO 5.41E-07 1.OSE-Q6 Avg.MeV 
Am-241 7.5767E-03 1.897.799 3.795.598 O.ODE+OO 1.44E+Ol 2.88E+Ol 0.0150 6.124E+14 
Am-242m 2.4459E-Q5 1.897.799 3,795.598 O.ODE+OO 4.64E-02 9.28E-Q2 0.0250 1.344E+14 
Am-243 3.0983E-Q5 1.897.799 3.795.598 O.ODE+OO 5.88E-02 1.18E-Ol 0.0375 1.189E+14 
C-14 1.2590E-04 1.897.799 3,795.598 O.ODE+OO 2.39E-Ol 4.78E-Ol 0.0575 1.186E+14 
CI-36 2.6624E-06 1.897.799 3,795.598 O.ODE+OO 5.05E-03 1.01E-02 0.0850 7.383E+13 
Cm-243 3.8244E-05 1.897.799 3,795.598 O.ODE+OO 7.26E-02 1.45E-Ol 0.1250 5.928E+13 
Cm-244 4.1010E-03 1.897.799 3.795.598 O.ODE+OO 7.78E+OO 1.56E+Ol 0.2250 6.274E+13 
Co-50 1.2410E+OO 1.897.799 3,795.598 O.ODE+OO 2.36E+03 4.71E+03 0.3750 3.131E+13 
Cs-l34 6.5454E-Ol 1,897.799 3,795.598 O.ODE+OO 1.24E+03 2.48E+03 0.5750 5.181E+14 
Cs-l35 1.9753E-05 1.897.799 3,795.598 O.ODE+OO 3.75E-02 7.50E-02 0.8500 9.504E+13 
Cs-137 2.7375E+OO 1.897.799 3,795.598 O.ODE+OO 5.20E+03 1.04E+04 1.2500 3.651E+14 
Eu-l54 1.2324E-Ol 1,897.799 3,795.598 O.ODE+OO 2.34E+02 4.88E+02 1.7500 4.884E+11 
Eu-155 5.3037E-Q2 1,897.799 3,795.598 O.ODE+OO 1.01E+02 2.01E+02 2.2500 3.828E+ll 
Fe-55 7.9555E-01 1.897.799 3,795.598 O.ODE+OO 1.51E+03 3.02E+03 2.7500 3.470E+09 
H-3 1.0531E-02 1.897.799 3,795.598 O.ODE+OO 2.ODE+Ol 4.ODE+Ol 3.5000 4.0BSE+08 
1-129 7.1287E-07 1,897.799 3,795.598 O.ODE+OO 1.35E-03 2.71E-03 5.0000 9.784E+04 
Kr-SS 2.4955E-01 1.897.799 3,795.598 O.ODE+OO 4.74E+02 9.47E+02 7.0000 1.126E+04 
Np-237 1.2121E-05 1,897.799 3,795.598 O.ODE+OO 2.30E-02 4.5OE-02 11.0000 1.292E+03 
Pa-231 1.1230E-09 1,897.799 3,795.598 O.ODE+OO 2.13E-06 4.26E-Q6 
Pb-210 6.1636E-14 1,897.799 3,795.598 O.ODE+OO 1.17E-l0 2.34E-l0 
Pm-147 1.1302E+OO 1,897.799 3,795.598 O.ODE+OO 2.14E+03 4.29E+03 
Pu-236 5.4826E-02 1,897.799 3,795.598 O.ODE+OO 1.04E+02 2.OSE+02 
Pu-239 1.4056E-Q3 1,897.799 3,795.598 O.ODE+OO 2.67E+OO 5.34E+OO 
Pu-240 1.1536E-03 1,897.799 3,795.598 O.ODE+OO 2.19E+OO 4.36E+OO 
Pu-241 4.2995E-Ol 1.897.799 3,795.598 O.ODE+OO 8.16E+02 1.63E+03 
Pu-242 4.9910E-06 1,897.799 3,795.598 O.ODE+OO 9.47E-03 1.89E-02 
Ra-226 2.4008E-13 1,897.799 3,795.598 O.ODE+OO 4.56E-l0 9.11E-l0 
Ra-228 1.8220E-ll 1,897.799 3,795.598 O.ODE+OO 3.48E-OS 6.92E-Q8 
Ru-l06 1.0343E-Ol 1,897.799 3,795.598 O.ODE+OO 1.96E+02 3.93E+02 
5e-79 1.2632E-Q5 1,897.799 3,795.598 O.ODE+OO 2.44E-02 4.87E-02 
5n-126 1.2090E-Q5 1,897.799 3,795.598 O.ODE+OO 2.29E-Q2 4.59E-02 
5,-90 2.5646E+OO 1,897.799 3,795.598 O.ODE+OO 4.87E+03 9.73E+03 
Te-99 4.0319E-Q4 1,897.799 3,795.598 O.ODE+OO 7.65E-Ql 1.53E+OO 
Th-229 7.7375E-ll 1,897.799 3,795.598 O.ODE+OO 1.47E-Q7 2.94E-Q7 
Th-230 1.2211E-l0 1,897.799 3,795.598 O.ODE+OO 2.32E-Q7 4.63E-Q7 
Th-232 2.3842E-ll 1,897.799 3,795.598 O.ODE+OO 4.52E-OS 9.05E-Q8 
TI-2OS 1.4313E-Q7 1,897.799 3,795.598 O.ODE+OO 2.72E-Q4 5.43E-04 
U-232 4.1927E-Q7 1,897.799 3,795.598 O.ODE+OO 7.96E-Q4 1.59E-Q3 Thermal Power 
U-233 6.8491E-OS 1,897.799 3,795.598 O.ODE+OO l.30E-Q4 2.5OE-Q4 Nominal Heat Bounding 
U-234 2.0189E-Q6 1,897.799 3,795.598 O.ODE+OO 3.63E-Q3 7.66E-Q3 Output Heat Output 
U-235 -2.6572E-Q6 1,897.799 0.000 2.31E-Q2 1.81E-Q2 2.31E-02 (Watts) (Watts) 
U-236 1.3575E-Q5 1,897.799 3,795.598 O.ODE+OO 2.58E-Q2 5.15E-Q2 1.24E+02 2.49E+02 
U-236 -2.2698E-Q8 1,897.799 0.000 1.54E-Q3 1.50E-Q3 1.54E-Q3 Total Total 
V-90 2.5648E+OO 1,897.799 3,795.598 O.ODE+OO 4.87E+03 9.73E+03 
Other Radionuelides 6.76E+03 1.35E+04 
Dl.l'~te~s..-l'V,B..m~ andCheIlb 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX-Er U 

BOL Enrichment %: 70 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 432.3601 1,897.799 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 3,795.598 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumu"Mul1b>l.... Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.37 4.39 I 1.001 
Bounding: 0.73 

1Reactor shutdown, core removal, storage, shipping or other date confurmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated 'IJith this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuclide 'nvento'! W;.;o;.;r.;;k;;;s,;,;h.;;ee.;;t'- _ 
I. Fuel ..nd Template lJlformation Estimated 

Fuel Name: TRIGA FLIP 1Fuel decay start date: 1976 Canister usage: 
SNF 10 /1: 239 Estimates as of: 2030 18"xl0' 

Fuel Units & Deser: 7 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx. SST, 60 to 100%, U) 0.06
 
Heavy Metal Ma",,: BOl=1.37k9 ; EOl=1.18k9 'Template Bumup(MWd): 66.52
 
ROO Storage 511<>: INEEL Template BO~ Heavy Metal Mass (MT): 0.000196
=.."...,. . -.:.;em;:;;lP:,:late=;;..;;Deca;;;;;:l,y,;;T,;;lme;;;;;.' ....;50;;;.oy,;;8a;;;.IS;;... .....__"..._....,,,.... _ 

n. Estimates m Xn Xb b Yn Yb Gamma Sources 
Photon TOlal
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ae-227 2.0776E-09 180.295 380.589 O.OOE_tOO 3.75E-07 7.49E-07 AV9.~ _
 
-':A=m-"-2"'4~1--------71."'6777="'E'"'-0"'2,---------:1c::80"'.~2:::95=-----~380~.~589 O.OOE+OO 3.02E+OO 6.05E_tOO 0.0150 1.746E+13
 
-':A"'m-'-'-2"'4'-'2-m-----~-----"1."'99~1~9~E:--'-05"'-------'1c:8"'0.:=2"'95:'------'380:~.589---0:00E:-'-_tOO~--...:3~.;::5'9E-03 7.18E-03
 0.0250 3.606E+12
 
Am-243 3.0848E_Q5 180.295 380.589 O.OOE+OO 5.56E-03 l.l1E-02
 0.0375 3.150E+12
 
-'=C~-1-'-'4='----------:=1.725~2~1-;E:--'_Q4;:;---------'lc:80"'.:::2"'95=------':380~.'="589---0-.00E+oO 2.26E-02 4,51E-02 0.0575 3.442E+12
 
CI-36 2.6624E_06 180.295 380.589 O.OOE+OO 4.aOE_Q4 9.60E_Q4 0.0850 2.028E+12
 
-':C"-m"'-2"-43~--------=1"".2:::8=-13"'E=--05""'-----1.:.:80::::::.2c::95~---...:380~"".5""89 O.OOE+OO 2.31E-03 4.62E-03
 0.1250 1.332E+12
 
Cm-244 7.3361 E-04 180.295 380.589 O.OOE+OO 1.32E-01 2.65E-01
 0.2250 1.750E+12
 
Co-6O 3.3494E-03 180.295 380.589 O,OOE+oo 6.04E-01 1.21E+OO
 0.3750 7.616E+11
 
Cs-134 1.7799E-07 180.295 380.589 O.OOE+OO 3,21E-05 6,42E-05
 0.5750 1.299E+13
 
CS-l35 1.9738E_Q5 180.295 380.589 O.OOE_tOO 3.56E-03 7.12E-03
 0.8500 1.445E+l1
 
Cs-137 9.6843E-01 180.295 360.589 O.OOE_tOO 1.75E+02 3.49E+02
 1.2500 1.534E+11
 
Eu-154 3.2877E-03 180.295 380.589 O.OOE_tOO 5.93E-Ol 1.19E_tOO
 1.7500 3.874E+09
 

~E"'u~-1~5~5-------.;9:;;.88""1~2;;:Eo=:-05~----:1;;80~.2~95~---:--'380~~.5",89 O.OOE+OO 1.78E-02 3.56E-02 2.2500 8.321 E+05
 
.;.F.;e-~5=5'------------,04"',9444=:;E=--0607__----1'"'80~.2"'95=----:--'380=:::.58"'9 O.OOE+OO 8.91E-04 1.78E-03
 2.7500 1.403E+06
 
H-3 8,4381E_Q4 180.295 380.589 O.OOE+OO 1.52E-01 3,04E-01
 3.5000 4.506E+03 
1-129 7.1287E-07 180.295 380.589 O.OOE+OO 1.29E-04 2.57E-04
 5.0000 1.911E+03
 
Kr-B5 1.3624E-02 180.295 380.589 O.OOE_tOO 2.46E+OO 4.91E_tOO
 7.0000 2.183E+02
 
~N~P-~2~3~7-------""1.~2"'37~5~Eo=:-05~----:1;;80~.2~95~---:--'380~.~5",89 O.OOE_tOO 2.23E-03 4.46E-03 11.0000 2.495E+Ol
 
Pa-231 3.2066E-09 180.295 380.589 O.OOE_tOO 5.78E-07 1.16E-06 
Pb-21 0 1.0925E-11 180.295 380.589 O.OOE_tOO 1.97E-09 3.94E-09 
Pm-147 7.8187E_06 180.295 380.589 O.OOE+OO 1.41E-03 2.82E-03 
Pu-238 3.8440E-02 180.295 380.589 O.OOE+OO 6,93E+OO 1.39E+01 
Pu-239 1.4038E-03 180.295 380.589 O.OOE+OO 2.53E-01 5.06E-01 
Pu-240 1.1560E-03 180.295 380.589 O,OOE+oo 2.08E-01 4,17E-01 
PU-241 4.9354E-02 180.295 380.589 O.OOE_tOO 8.90E+OO 1.78E+Ol 
Pu-242 4.9910E_06 180.295 380.589 O.OOE+OO 9,OOE_Q4 1.80E-03 
Ra-226 2.9330E-11 180.295 380.589 O.OOE_tOO 5.29E-09 1.06E-oB 

-':R;:a'-'-2:;2"'8'--- 72."=385~7"'Eo__-l'_'1'------_1'"'80~.2795=- __-:--'380=.~58~9 O.OOE+OO 4.30E-09 8.60E-09 
Ru-l06 3.8455E-15 180.295 380.589 O.OOE_tOO 6.93E-13 1.39E-12 
5e-79 1.2826E_Q5 180,295 380.589 O.OOE+OO 2.31E-03 4.62E-03 
~5~n~-1;c.26~------.;cl.~208~7~E-Q5~----:1~80~.2~95~------'380~~.589 O.OOE+OO 2.18E-03 4.36E-03 
5r-90 8.7913E-01 180.295 380.589 O.OOE+OO 1.59E+02 3.17E+02 
Te-99 4.0304E_Q4 180.295 380.589 O.OOE+OO 7.27E-02 1.45E-01 
Th-229 4.3912E-10 180.295 380.589 O.OOE+OO 7.92E-oB 1.58E-07 
Th-230 2.8879E-09 180.295 380.589 O.OOE+OO 5.21E-07 1.04E_06 
Th-232 2.3888E-11 180.295 380.589 O.OOE+OO 4.31E-09 8.61E-09 
11-208 1.1027E-07 180.295 380.589 O.OOE+OO 1.99E_Q5 3,98E-05 
U-232 2.9871E-07 180.295 380.589 O,OOE+oo 5.39E-05 1.08E_Q4 Thermal Power 
U-233 7.1407E-oB 180.295 360.589 O,OOE+oo 1.29E-OS 2.57E-05 Nominal Heel Bounding 
U-234 8.6801E_06 180.295 380.589 O,OOE+oo 1.5SE-03 3.13E-03 Output Heat Output 
U-235 -2.6572E_06 180.295 0.000 2.07E-03 1.59E-03 2.07E-03 <Watts) <Watts)
 
U-236 1.3576E_Q5 180.295 380.589 O.OOE+OO 2,45E-03 4.90E-03 2.28E+OO 4.55E+OO
 
U-238 -2.2698E-oB 180.295 0.000 1.39E_Q4 1.35E_Q4 1.39E_Q4 Total Total
 
Y-90 8.7928E-01 180.295 380.589 O.OOE+OO 1.59E+02 3.17E+02 
Other Radionuelides 1.74E+02 3.49E+02 
W. Temnlate SeIe<tiOP s.n-rv. B 
Templele Selection Summary 

From SFO U_ Basis for Parameter Differences:
 
Reactor Moderator: LW AND UZIRC HYDRIDE
 LW AND UZIRC HYDRIDE
 

Fuel Cladding: SST (304)
 SST 

BO;:lM==~I---;;-6~:c.8=:;::~:=~;:;-;O:;-;;-8---+----;60=t~"-:c100"'""---1 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFO EsUmated 

Nonilnal:I-- -"38:::.:::802:':j =18::0:::.295'=1NOmin~ bumup calculated from the heavy metal mass destroyed. 
Bounding:1 360.589 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BUmUD MuItiDI'" Given BumuD Estimated EOl HMlGlven EOl HM 
Nominal: 0.39 4.65 I 1.001 

Bounding: 0.77 ,
Reactor shutdown, core removal. storage, stupplng or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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I Fuel Radionuclide Inventory Worksheet 

I. Fuel and l'l!lIllIIale Inf_tion Estimated 
Fuel Name: TRIGA FLIP 'Fuel decay start date: 1994 Canister usage: 

SNFID#: 354 Estimates as of: 2030 18"xl0' 
Fuel Units & lle9cr: 6 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx. SST. 60 to 100"10. U) 0.05 
Heavy Metal Mass: BOl=1.07k9 ; EOl=.98k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000196 

Template Decay Time" 35 years 
U.&timates m x" x. b y" y. Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.5469E-09 84.968 169.935 O.ooE..oo 1.31E-07 2.63E-07 AV9_MeV 
Am-241 1.6326E-02 84.968 169.935 O.ooE..oo 1.39E..oo 2.77E..oo 0.0150 1.175E+13 
Am-242m 2.1332E-05 84.968 169.935 O.ooE..oo 1.81E-03 3.63E-D3 0.0250 2.431E+12 
Am-243 3.0893E-05 84.968 169.935 O.OOE..oo 2.62E-03 5.25E-03 0.0375 2.128E+12 
C-14 1.2544E-04 84.968 169.935 O.ooE..oo 1.07E-02 2.13E-02 0.0575 2.305E+12 
CI-36 2.6624E-06 84.968 169.935 O.ooE..oo 2.26E-D4 4.52E-04 0.0850 1.368E+12 
Cm-243 1.8446E-05 84.968 169.935 O.OOE..oo 1.57E-D3 3.13E-03 0.1250 9.140E+11 
Cm-244 1.3020E-03 84.968 169.935 O.ooE..oo 1.11E-Ol 2.21E-Dl 0.2250 1.182E+12 
Co-50 2.4053E-02 84.968 169.935 O.ooE..oo 2.04E..oo 4.09E..oo 0.3750 5.135E+l1 
Cs-l34 2.7480E-05 84.968 169.935 O.OOE..oo 2.33E-03 4.67E-D3 0.5750 8.664E+12 
Cs-135 1.9738E-05 84.968 169.935 O.ooE..oo 1.68E-03 3.35E-D3 0.8500 1.163E+11 
Cs-137 1.3692E..oo 84.968 169.935 O.ooE..oo 1.16E+02 2.33E+02 1.2500 3.665E+ll 
Eu-l54 1.1 001 E-02 84.968 169.935 O.ooE..oo 9.35E-Ol 1.87E..oo 1.7500 3.235E+09 
Eu-155 8.0292E-04 84.968 169.935 O.ooE..oo 6.82E-02 l.36E-Ol 2.2500 1.845E+06 
Fe-55 2.6694E-04 84.968 169.935 O.ooE..oo 2.29E-02 4.57E-02 2.7500 7.688E+05 
H-3 1.9573E-03 84.968 169.935 O.OOE..oo 1.66E-Ol 3.33E-Ol 3.5000 3.506E+03 
1-129 7.1287E-07 84.968 169.935 O.ooE..oo 6.06E-05 1.21E-04 5.0000 1:491E+03 
Kr-85 3.5914E-D2 84.968 169.935 O.ooE..oo 3.05E..oo 6.10E..oo 7.0000 1.709E+02 
Np-237 l.2294E-05 84.968 169.935 O.ooE..oo 1.04E-03 2.09E-03 11.0000 1.957E+01 
Pa-231 2.6383E-09 84.968 169.935 O.ooE..oo 2.24E-07 4.48E-07 
Pl>-21 0 4.4648E-12 84.968 169.935 O.ooE..oo 3.79E-l0 7.59E-l0 
Pm-147 4.1025E-D4 84.968 169.935 O.OOE..oo 3,49E-02 6.97E-02 
Pu-238 4.3265E-02 84.968 169.935 O.ooE..oo 3.68E..oo 7.35E..oo 
Pu-239 1.4044E-D3 84.968 169.935 O.OOE..oo 1.19E-Ol 2.39E-Dl 
Pu-240 1.1563E-D3 84.968 169.935 O.ooE..oo 9.83E-02 1.97E-Ol 
Pu-241 1.0156E-Ol 84.968 169.935 O.OOE..oo 8.63E..oo 1.73E+Ol 
Pu-242 4.9910E-06 84.968 169.935 O.ooE..oo 4.24E-D4 8.48E-D4 
Ra-226 1.4301E-ll 84.968 169.935 O.OOE..oo 1.22E-D9 2.43E-Q9 
Ra-228 2.3767E-ll 84.968 169.935 O.ooE..oo 2.02E-D9 4.04E-D9 
Ru-l06 1.1521E-l0 84.968 169.935 O.ooE..oo 9.79E-D9 1.96E-oB 
5e-79 1.2828E-05 84.968 169.935 O.ooE..oo 1.09E-D3 2.18E-D3 
5n-126 1.2068E-05 84.968 169.935 O.ooE..oo 1.03E-D3 2.05E-D3 
5r-90 1.2560E..oo 84.968 169.935 O.OOE..oo 1.07E+02 2.13E+02 
Tc-99 4.0319E-04 84.968 169.935 O.ooE..oo 3.43E-D2 6.85E-D2 
Th-229 3.3915E-l0 84.968 169.935 O.OOE..oo 2.68E-08 5.76E-oB 
Th-230 1.8175E-D9 84.968 169.935 O.OOE..oo 1.54E-D7 3.09E-D7 
Th-232 2.3873E-ll 84.968 169.935 O.ooE..oo 2.03E-09 4.06E-09 
TI-208 1.2736E-D7 84.968 169.935 O.OOE..oo 1.08E-05 2.16E-05 
U-232 3.4501E-D7 84.968 169.935 O.OOE..oo 2.93E-05 5.86E-05 Thermal Power 
U-233 7.0610E-oB 84.968 169.935 O.ooE..oo 6.ooE-06 1.20E-05 Nominal Heat BOUnding 
U-234 7.1407E-06 84.968 169.935 O.OOE..oo 6.07E-04 1.21E-Q3 Output Heat Output 
U-235 -2.8572E-06 84.968 0.000 1.62E-03 1.39E-03 1.62E-Q3 /Waite) /Waltei 
U-236 1.3576E-D5 84.968 169.935 O.OOE..oo 1.15E-D3 2.31E-Q3 1.50E+OO 3_00E+OO 
U-238 -2.2698E-oB 84.968 0.000 1.07E-04 1.05E-D4 1.07E-D4 Total Total 
Y-90 1.2563E..oo 84.968 169.935 O.ooE..oo 1.07E+02 2.13E+02 
Other Radionuclides 1.15E+02 2.30E+02 
m.1!mmlate·~·~rv,·!J~ ,.!!d()~ 
Template selection Summary 

R__: FromSFD Used Basis for Parameter Differences: 
LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX-Er U 

BOL Enrichment "10: 70.2247191 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 77.61;7 84.968 Nominal bumup calctllaled from the hea1Iy metal mass destroyed. 
Bounding: 43.788 169.935 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumu!> Multiplier Given Bumup Estimated EOL HMiGiven EOL HM 

Nominal: 0.23 1.09 I 1.001 
Bounding: 0.47 3.88 , 

Reactor shutdown, core removal, storage, shiPping or other date conflnllmg thal madiallon ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be dvided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland Template Information Estimated 

Fuel Nama: TAIGA FLIP (AUSTRIA) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 492 Estimates 8S of: 2030 18"xl0' 

Fuel Unllll & Descr: 10 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx. SST. 60 to 100%. U) 0.09 
Heavy MaIllI Mas.: 8Ol;,1.96I<g ; EOl;,I.95kg "Template Bumup(MWd): 66.52 
ROD Storage Sit3: INEEl Template BOL Heavy Metal Mass (MT): 0.000196
 

Template Decay Time: 20 years
 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nom
 inal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inven
 tories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 7.1933E-l0 47.512 95.025 O.OOE+OO 3. 42E-oB 6.84E-08~~----lI--,A",~."g~I:V 
Am-241 1.3109E-{)2 47.512 95.025--~-O.OOE+OO 6. 
Am-242m 2.2835E-{)5 ~~: ~·.~;~~~3;--j1--0:;:.:::02::50:::----~-:~_33_~-::-~ 47.512 95.025 O.ooE+OO 1. 
Am-243 3.0938E-{)5 47.512 95.025 O.ooE+OO 1. 47E-D3 2.94E-03 0.0375 1.724E+12 
C-14 1.2566E-D4 47.512 95.025 O.ooE+OO 5.97E-03 1.19E-{)2 0.0575 1.840E+12 
CI-36 2.6624E-06 47.512 95.025 O.ooE+OO 1.26E-04 2.53E-D4 0.0850 1.103E+12 
Cm-243 2.6563E-05 47.512 95.025 O.ooE+OO 1.26E-03 2.52E-03 0.1250 7.652E+ll 
Cm-244 2.3106E-{)3 47.512 95.025 O.OOE+OO --- 1.1 O';:.E,-,-{);::1:-_~02,=.2'"C0~E-{)-,::-:1_-jf_-,0",.22=50:,-- 9_.5_21_E+_l_l 
Co-50 1.7273E-{)1 47.512 95.025 O.OOE+OO 8.2lE+OO 1.64E+Ol 0.3750 4.140E+ll 
Cs-l34 4.2408E-{)3 47.512 95.025 O.OOE+OO 2.01E-{)1 4.03E-Ol 0.5750 6.881E+12 
Cs-l35 1.9753E-{)5 47.512 95.025 O.ooE+OO 9.39E-04 1.88E-03 0.8500 1.413E+ll 
Cs-137 1.9363E+OO 47.512 95.025 O.ooE+OO 9.2OE+Ol 1.84E+02 1.2500 1.306E+12 
EU-l54 3.6816E-02 47.512 95.025 O.OOE+OO 1.75E+OO 3.50E+OO 1.7500 3.757E+09 
Eu-155 6.5259E-D3 47.512 95.025 O.ooE+OO 3.1 OE-Ol 6.20E-Ol 2.2500 6.664E+06 
Fe-55 1.4627E-02 47.512 95.025 O.ooE+OO 6.95E-Ol 1.39E+OO 2.7500 5.115E+05 
H-3 4.5400E-{)3 47.512 95.025 O.OOE+OO 2.1 6E-Ol 4.31 E-{)l 3.5000 3.665E+03 
1·129 7.1287E-{)7 47.512 95.025 O.OOE+OO 3,9;;-;E=--{)5~----'6~.77~E'"-0;;;5O----j,t---;05.'=0000=~~---I-.4-17-E+O~33.  
Kr-85 9.4663E-{)2 47.512 95.025 O.OOE+OO 4.5OE+OO 9.00E+OO 7.0000 1.628E+02 
Np-237 1.2172E-{)5 47.512 95.025 O.OOE+OO 5.78E-D4 1.16E-{)3 11.0000 1.867E+Ol 
Pa·231 1.6912E-09 47.512 95.025 O.OOE+OO 8.04E-oB 1.61 E-07 
Pb-21 0 4.4242E-13 47.512 95.025 O.ooE+OO 2.1 OE-l1 4.20E-ll 
Pm-147 2.1527E-{)2 47.512 95.025 O.OOE+OO 1.02E+OO 2.05E+OO 
Pu-238 4.8707E-{)2 47.512 95.025 O.OOE+OO 2.31E+OO 4.63E+OO 
Pu-239 1.4050E-D3 47.512 95.025 O.OOE+OO 6.68E-02 1.34E-{)1 
Pu-240 1.1559E-D3 47.512 95.025 O.OOE+OO 5.49E-02 1.10E-{)1 
Pu-241 2.0896E-ol 47.512 95.025 O.OOE+OO 9.93E+OO 1.99E+Ol 
Pu-242 4.9910E-06 47.512 95.025 O.OOE+OO 2.37E-D4 4.74E-D4 
Ra-226 2.2279E-12 47.512 95.025 O.ooE+OO 1.06E-l0 2.12E-l0 
Ra-228 2.2655E-ll 47.512 95.025 O.OOE+OO 1.08E-09 2.15E-09 
Ru-l06 3.4516E-06 47.512 95.025 O.OOE+OO 1.64E-04 3.28E-D4 
Se-79 1.2829E-05 47.512 95.025 O.OOE+OO 6.1 OE-D4 1.22E-D3 
Sn-126 1.2088E-{)5 47.512 95.025 O.OOE+OO 5.74E-D4 1.15E-{)3 
Sr-90 1.7949E+OO 47.512 95.025 O.OOE+OO 8.53E+Ol 1.71 E+02 
Te-99 4.0319E-D4 47.512 95.025 O.OOE+OO 1.92E-02 3.83E-02 
Th-229 1.7468E-l0 47.512 95.025 O.OOE+OO 8.3OE-09 1.66E-oB 
Th-230 5.3984E-l0 47.512 95.025 O.ooE+OO 2.56E-08 5.13E-oB 
Th-232 2.3857E-ll 47.512 95.025 O.OOE+OO 1.1 3E-09 2.27E-09 
Tl-208 1.4546E-07 47.512 95.025 O.OOE+OO 6.91E-06 1.38E-05 
U-232 3.9687E-07 47.512 95.025 O.OOE+OO 1.89E-05 3.77E-05 
U-233 6.9272E-oB 47.512 95.025 O.OOE+OO 3.29E-06 6.58E-06 
U-234 4.1311E-06 47.512 95.025 O.OOE+OO 1.98E-D4 3.93E-D4 
U-235 -2.6572E-06 47.512 0.000 2.96E-{)3 2.83E-03 2.96E-03 
U-236 1.3576E-05 47.512 95.025 O.OOE+OO 6.45E-D4 1.29E-D3 
U-238 -2.2698E-oB 47.512 0.000 1.98E-D4 1.97E-D4 1.98E-D4 
V-90 1.7949E+OO 47.512 95.025 O.ooE+OO 8.53E+Ol 1.71 E+02 
Other Radianuelides 9.02E+Ol 1.80E+02 
ffi. Template SeIedlon s..~. D llndChed<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator:
 LW AND U Z1RC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding:
 SST (304) SST 
BOL HM Consliluenlll:
 U-ZrHX-Er U 

BOL enrichment %:
 69.89795918 60 to 100 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Esllmated 

NomInal:f- -'4:..:7.::.51:.:2+- ---:~9.::.o504=_]NOminai bumup tal<an ~red~1rom SFD (converted to MWd). 
Bounding: 95.025 Bounding bumup assumed 10 bG twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup EstImated EOL HMlGlven EOL HM 

Nominal: 0.07 0.20 I 0.981 
Bounding:1 0.14 , 

Reactor shutdown, core removal, storage, shiPPIng or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeJIlPIate Wonnation Estimated 

Fuol Name: TRIGA FLIP (SANGLADESH) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 470 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Desc:r: 100 - ELEMENT Template: TRIGA·SS (lW/lJ-Z"" SST, 10 to 20%, U) 0.90 
Heavy Metal Ma••: 801.=50.4OI<g ; EOl.=46.06kg 'Template Bumup(MWd): 6.65 
ROD SIO,_ SlIe: INEEl Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time" 20 years 
n.&timate$ m x. x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' ICi) Invenlorie'ICi) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 4,142.996 8,285.991 O.ooE+OO 1.toE-05 2.19E-05 Avg. MaY 
Am-241 3.1429E-03 4,142.996 8.285.991 O.ooE+OO 1.30E+Ol 2.5OE+Ol 0.0150 8.304E+14 
Am-242m 1.3195E-Q6 4,142.996 8,285.991 O.ooE+OO 5,47E-03 1.09E-02 0.0250 1.729E+14 
Am-243 1.4753E-{)7 4,142.996 8,285.991 O.ooE+OO 6.11 E-{)4 1.22E-{)3 0.0375 1.497E+14 
C-14 1.2847E-04 4,142.996 8,285.991 O.ooE+OO 5.32E-Ol 1.ooE+OO 0.0575 1.611E+14 
CI-36 2.8120E-oo 4,142.996 8.285.991 O.ooE+OO 1.17E-02 2.33E-02 0.0850 9.725E+13 
Cm-243 1.2465E-07 4.142.996 8,285.991 O.ooE+OO 5.16E-04 1.03E-{)3 0.1250 6.356E+13 
Cm-244 9.5584E-{)7 4.142.996 8.285.991 O.ooE+OO 3.96E-03 7.92E-03 0.2250 8.350E+13 
Co-50 1.7880E-Ol 4,142.996 8,285.991 O.ooE+OO 7,41E+02 1.48E+03 0.3750 3.660E+13 
Cs-l34 5.8692E-04 4,142.996 8,285.991 O.ooE+OO 2.43E+OO 4.86E+OO 0.5750 6.019E+14 
Cs-135 3.2195E-05 4.142.996 8,285.991 O.ooE+OO 1.33E-Ol 2.67E-{)1 0.8500 6.784E+12 
Cs-137 1.9489E+OO 4,142.996 8,285.991 O.ooE+OO 8.07E+03 1.61E+04 1.2500 1.124E+14 
EU-l54 4.5895E-03 4,142.996 8,285.991 O.ooE+OO 1.90E+Ol 3.80E+Ol 1.7500 1.744E+11 
Eu-155 3.6045E-03 4,142.996 8,285.991 O.ooE+OO 1.49E+Ol 2.99E+Ol 2.2500 6.004E+08 
Fe-55 1.4185E-{)2 4,142.996 8,285.991 O.ooE+OO 5.88E+Ol 1.18E+02 2.7500 6.615E+06 
H-3 4.7895E-{)3 4,142.996 8,285.991 O.ooE+OO l.98E+Ol 3.97E+Ol 3.5000 3.666E+04 
1-129 7.3684E-{)7 4,142.996 8,285.991 O.ooE+OO 3.05E-03 6.11E-03 5.0000 4.335E+03 
Kr-85 9.5820E-{)2 4,142.996 8,285.991 O.ooE+OO 3.97E+02 7.94E+02 7.0000 4.897E+02 
Np-237 1.2552E-Q6 4,142.996 8,285.991 O.ooE+OO 5.20E-03 1.04E-02 11.0000 5.571E+Ol 
Pa-231 7.0406E-{)9 4,142.996 8,285.991 O.ooE+OO 2.92E-{)5 5.83E-05 
Pb-21 0 5.8000E-14 4,142.996 8,285.991 O.ooE+OO 2.40E-l0 4.81E-l0 
Pm-147 4.oo75E-02 4,142.996 8,285.991 O.ooE+OO 1.66E+02 3.32E+02 
Pu-238 9.2256E-04 4,142.996 8,285.991 O.ooE+OO 3.82E+OO 7.64E+OO 
Pu-239 5.5278E-{)3 4,142.996 8,285.991 O.ooE+OO 2.29E+Ol 4.58E+Ol 
Pu-240 2.1248E-03 4,142.996 8,285.991 O.OOE+OO 8.80E+OO 1.76E+Ol 
Pu-241 4.9549E-02 4,142.996 8,285.991 O.ooE+OO 2.05E+02 4.11E+02 
PU-242 2.3128E-07 4,142.996 8,285.991 O.ooE+OO 9.58E-04 1.92E-{)3 
Ra-226 2.4526E-13 4,142.996 8,285.991 O.ooE+OO 1.02E-{)9 2.03E-{)9 
Ra-228 2.4015E-l0 4,142.996 8,285.991 O.ooE+OO 9.95E-{)7 l.99E-oo 
Ru-loo 3.0602E-oo 4,142.996 8,285.991 O.ooE+OO 1.27E-02 2.54E-{)2 
Se-79 1.3015E-{)5 4,142,996 8,285.991 O.ooE+OO 5.39E-02 1.08E-{)1 
Sn-126 1.2165E-{)5 4,142.996 8,285.991 O.OOE+OO 5.04E-{)2 1.01E-{)1 
Sr-90 1.8226E+OO 4,142.996 8,285.991 O.ooE+OO 7.55E+03 1.51E+04 
Te-99 4.4241 E-{)4 4,142.996 8,285.991 O.ooE+OO 1.83E+OO 3.67E+OO 
Th-229 3.0962E-l0 4,142.996 8,285.991 O.ooE+OO 1.28E-Q6 2.57E-Q6 
Th-230 4.2346E-ll 4,142.996 8,285.991 O.ooE+OO 1.75E-{)7 3.51E-{)7 
Th-232 2.5278E-l0 4,142.996 8,285.991 O.ooE+OO 1.05E-Q6 2.09E-Q6 
T1-208 1.5820E-{)8 4,142.996 8,285.991 O.ooE+OO 6.55E-OS 1.31E-04 
U-232 4.2647E-{)8 4,142.996 8,285.991 O.ooE+OO 1.77E-{)4 3.53E-{)4 Thermal Power 
U-233 1.2211E-{)7 4,142.996 8,285.991 O.ooE+OO 5.ooE-04 1.01E-{)3 Nominal Heat Bounding 
U-234 1.9955E-{)7 4,142.996 8,285.991 O.ooE+OO 8.27E-{)4 1.65E-03 Output Heat Output 
U-235 -2.6194E-Q6 4,142.996 0.000 2.18E-{)2 1.10E-{)2 2.18E-{)2 /Wattsl /Wattsl 
U-236 1.2693E-{)5 4.142.996 8,285.991 O.ooE+OO 5.26E-02 l.OSE-{)l 1.04E+02 2.07E+02 
U-238 -3.6331 E-{)8 4,142.996 0.000 1.35E-02 1.34E-{)2 1.35E-{)2 Total Total 
Y-90 1.8241E+OO 4,142.996 8,285.991 O.ooE+OO 7.56E+03 1.51E+04 
Other Radionuelldes 7.98E+03 1.5OE+04 

W. Template SeIectiOnSQnunarY•• and~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuol Cladding: SST (304) SST
 
BOl HM ConsUluenIs:
 lJ-ZrHX-Er U 

BOL Enrichment Of.: 20.03968254 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 475.1211 4,142.996 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 8.285.991 Bounding bumup assumed to be twice nominal bumup. 

Checks 

E.timated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 2.41 8.72 I 1.001 
Bounding:1 4.82 

lReaetor shutdown, core removal, storage, shippIng or other date confurmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated 'If'ith this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infe>rmation Estimated 

Fuel Nama: TAIGA FLIP (DAMAGED) (SO. KOREA) 'Fuel decay start date: 1996 Canister usage: 
SNFID~: 819 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 4 ~ ELEMENT Template: TRIGA-55 (LWIU-Zrx, SST, 10 to 20%, U) 0.04 
Heavy Metal Mass: 601.=.581<9 ; EOI.=.56k9 'Template 6umup(MWd): 6.65 
ROD Storage Sib: INEEl Template BOJ. Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 25 yea.. 
n.EsWnates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.1459E-09 25.583 51.167 O.OOE+OO 1.OSE-07 2.12E-07 Avg.MeV 
Am-241 3.5850E-03 25.583 51.167 O.OOE+OO 9:17E-Q2 1.83E-Ol 0.0150 4.542E+12 
Am-242m 1.2899E-Q6 25.583 51.167 O.OOE+OO 3.30E-05 6.5OE-05 0.0250 9.442E+ll 
Am-243 1.4747E-07 25.583 51.167 O.OOE+OO 3.77E-OS 7.55E-Q6 0.0375 8.192E+11 
C-14 1.2839E-04 25.583 51.167 O.OOE+OO 3.28E-03 6.57E-Q3 0.0575 8.822E+11 
CI-36 2.8120E-OS 25.583 51.167 O.OOE+OO 7.19E-05 1.44E-04 0.0850 5.317Et-11 
Cm-243 1.1036E-07 25.583 51.167 O.OOE+OO 2.82E-Q6 5.65E-Q6 0.1250 3.469E+11 
Cm-244 7.8917E-07 25.583 51.167 O.OOE+OO 2.02E-Q5 4.04E-Q5 0.2250 4.573E+11 
Co-50 9.2647E-02 25.583 51.167 O.OOE+OO 2.37E+OO 4.74E+OO 0.3750 1.997E+11 
Cs-134 1.0940E-Q4 25.583 51.167 O.OOE+OO 2.80E-03 5.5OE-03 0.5750 3.311E+12 
Cs-135 3.2195E-Q5 25.583 51.167 O.OOE+OO 8.24E-Q4 1.65E-03 0.8500 3.555E+10 
Cs-137 1.7368E+OO 25.583 51.167 O.OOE+OO 4.44E+01 8.89E+01 1.2500 3.650E+11 
Eu-154 3.OS77E-Q3 25.583 51.167 O.OOE+OO 7.85E-02 1.57E-Q1 1.7500 9.255E+08 
EU-155 1.7925E-03 25.583 51.167 O.OOE+OO 4.59E-02 9.17E-Q2 2.2500 1.951E+06 
Fe-55 3.7444E-03 25.583 51.167 O.oOE+OO 9.58E-02 1.92E-01 2.7500 3.299E+04 
H-3 3.615OE-03 25.583 51.167 O.OOE+OO 9_26E-02 1.85E-01 3.5000 6.884E+Ol 
1-129 7.3684E-07 25.583 51.167 O.OOE+OO 1.89E-05 3.77E-Q5 5.ססOO 2.678E+01 
Kr-85 6.9368E-Q2 25.583 51.167 O.OOE+OO 1.77E+OO 3.55E+OO 7.ססOO 3.023E+OO 
Np-237 1.2662E-Q6 25.583 51.167 O.OOE+OO 3.24E-Q5 6.48E-Q5 11.ססOO 3.438E-Ql 
Pa-231 9.1654E-Q9 25.583 51.167 O.OOE+OO 2.34E-Q7 4.69E-Q7 
Pb-21 0 1.3728E-13 25.583 51.167 O.OOE+OO 3.51E-12 7.02E-12 
Pm-147 1.0702E-Q2 25.583 51.167 O.OOE+OO 2.74E-Q1 5.48E-Q1 
Pu-238 8.8692E-Q4 25.583 51.167 O.OOE+OO 2.27E-02 4.54E-02 
PU-239 5.5263E-Q3 25.583 51.167 O.OOE+OO 1.41E-Q1 2.83E-Q1 
Pu-240 2. 1233E-Q3 25.583 51.167 O.OOE+OO 5.43E-Q2 1.09E-Q1 
Pu-241 3.8962E-Q2 25.583 51.167 O.OOE+OO 9.97E-Q1 1.99E+OO 
Pu-242 2.3128E-Q7 25.583 51.167 O.OOE+OO 5.92E-OS 1.18E-05 
Ra-226 4.6752E-13 25.583 51.167 O.OOE+OO 1.20E-11 2.39E-11 
Ra-228 2.4827E-10 25.583 51.167 O.OOE+OO 6.35E-09 1.27E-08 
Ru-1OS 9.8526E-Q6 25.583 51.167 O.OOE+OO 2.52E-Q6 5.04E-Q6 
5e-79 1.3015E-Q5 25_583 51.167 O.OOE+OO 3.33E-Q4 6.66E-Q4 
5n-126 1.2165E-Q5 25.583 51.167 O.OOE+OO 3.11E-Q4 6.22E-Q4 
5r-90 1.6195E+OO 25.583 51.167 O.OOE+OO 4.14E+01 8.29E+01 
Tc-gg 4.4241E-Q4 25.583 51.167 O.OOE+OO 1.13E-Q2 2.26E-Q2 
Th-229 4.2451E-10 25.583 51.167 O.OOE+OO 1.09E-oB 2.17E-Q6 
Th-230 6.1398E-11 25.583 51.167 O.OOE+OO 1.57E-09 3.14E-Q9 
Th-232 2.5278E-10 25.583 51.167 O.OOE+OO 6.47E-Q9 1.29E-Q6 
Tl-208 1.5098E-oB 25.583 51.167 O.OOE+OO 3.86E-Q7 7.73E-Q7 
U-232 4.0662E-oB 25.583 51.167 O.OOE+OO 1.04E-Q6 2.08E-Q6 Thermal Power 
U-233 1.2217E-Q7 25.583 51.167 O.ooE+OO 3.13E-06 6.25E-Q6 Nominal Heat Bounding 
U-234 2.2391E-Q7 25.583 51.167 O.ooE+OO 5.73E-Q6 1.15E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 25.583 0.000 5.81E-Q4 5.14E-Q4 5.81E-Q4 (Watts) (Wattsi 
U-236 12695E-Q5 25.583 51.167 O.ooE+OO 3.25E-04 6.50E-Q4 S.43E-ol 1.09E+OO 
U-238 -3.6331 E-oB 25.583 0.000 1.OSE-Q4 I.05E-Q4 1.OSE-Q4 Total Total 
Y-90 1.6195E+OO 25.583 51.167 O.OOE+OO 4.14E+01 8.29E+01 
Other Radionuclides 4.40E+01 8.5OE+01 
m.T_teSeIedion Summarv. » lIn<lC~ 
Template Selection SummarY 

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the following reasons:
 

Fuel Cladding: SST (304) SST
 This fuel matches on all parameters except enrichment. 
BOL HM Constituents: U-ZIHX-Er
 U 

BOL Enrichment 0/0: 46.09053498 101020 

Burnup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 14.2101 25.583 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 51.167 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstImated Bumupl 
Bumup Multiplier Given Bumup Estlma1ed EOL HMiGIven EOL HM 

Nominal: 1.29 1.80 I 1.001 
Bounding: 2.57 , 

Reador shutdown. core removal. storage, shlppmg or other date confuTmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
:I. Fuel.mJ Tempillte Wormation Estimated 

Fuel Name: TRIGA FLIP (GAl 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 729 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 111 - ELEMENT Templa1e: TRIGA-FLIP (LWIV-ZI1<, SST, 60 to 100%, U) 1.00 
-vv Metal Mass: 80l;,21.53I<g ; EOl;,16.35kg 'Templste Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOL -vv Metal Mass (MT): 0.000196 

Template Decay Time" 5 years 
U. Estima1eS m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CI) Inventories(Ci) Inventories(CI) Group (bounding) 
Ae-227 2.8488E-l0 4,926.693 9,853.386 O.OOE+OO 1.40E-06 2.81E-06 Avg.MeV 
Am-241 7.5767E-03 4,926.693 9,853.386 O.OOE+OO 3.73E+Ol 7.47E+Ol 0.0150 1.590E+15 
Am-242m 2.4459E-05 4,926.693 9,853.386 O.OOE+OO 1.21E-Ol 2.41E-Ol 0.0250 3.489E+14 
Am-243 3.0983E-D5 4,926.693 9,853.386 O.OOE+OO 1.53E-Ol 3.05E-Ql 0.0375 3.086E+14 
C-14 1.2590E-Q4 4,926.693 9,853.386 O.OOE+OO 6.20E-Ql 1.24E+OO 0.0575 3.080E+14 
CI-38 2.6624E-06 4,926.693 9,853.386 O.OOE+OO 1.31E-02 2.62E-02 0.0850 1.917E+14 
Cm-243 3.8244E-Q5 4,926.693 9,853.386 O.OOE+OO 1.88E-Ol 3.77E-Ql 0.1250 1.539E+14 
Cm-244 4.1010E-Q3 4,926.693 9,853.386 O.OOE+OO 2.02E+Ol 4.04E+Ol 0.2250 1.629E+14 
Co-6O 1.2410E+OO 4,926.693 9,853.386 O.OOE+OO 6.11E+03 1.22E+04 0.3750 8.127E+13 
Cs-l34 6.5454E-Ol 4,926.693 9,853.386 O.OOE+OO 3.22E+03 6.45E+03 0.5750 1.345E+15 
Cs-l35 1.9753E-D5 4,926.693 9,853.386 O.OOE+OO 9.73E-02 l.95E-Ql 0.8500 2.467E+14 
Cs-137 2.7375E+OO 4,926.693 9,853.386 O.OOE+OO 1.35E+04 2.70E+04 1.2500 9.478E+14 
Eu-154 1.2324E-Ol 4,926.693 9,853.386 O.OOE+OO 6.07E+02 1.21E+03 1.7500 1.268E+12 
Eu-155 5.3037E-Q2 4,926.693 9,853.386 O.OOE+OO 2.61E+02 5.23E+02 2.2500 9.938E+l1 
Fe-55 7.9555E-Ql 4,926.693 9,853.386 O.OOE+OO 3.92E+03 7.84E+03 2.7500 9.008E+09 
H-3 1.0531E-02 4,926.693 9,853.386 O.OOE+OO 5.19E+Ol 1.04E+02 3.5000 1.060E+09 
1-129 7.1287E-07 4,926.693 9,853.386 O.OOE+OO 3.51E-03 7.02E-03 5.ססOO 2.540E+05 
Kr-85 2.4955E-Ol 4,926.693 9,853.386 O.OOE+OO 1.23E+03 2.46E+03 7.ססOO 2.923E+04 
Np-237 1.2121E-Q5 4,926.693 9,853.386 O.OOE+OO 5.97E-Q2 1.19E-Ol 11.ססOO 3.354E+03 
Pa-231 1.1230E-Q9 4,926.693 9,853.386 O.OOE+OO 5.53E-06 1.11 E-05 
Pb-21 0 6.1636E-14 4,926.693 9,853.386 O.OOE+OO 3.04E-l0 6.07E-l0 
Pm-147 1.1302E+OO 4,926.693 9,853.386 O.OOE+OO 5.57E+03 1.11E+04 
Pu-238 5.4826E-Q2 4,926.693 9,853.386 O.OOE+OO 2.70E+02 5.40E+02 
Pu-239 1.4056E-03 4,926.693 9,853.386 O.OOE+OO 6.92E+OO l.38E+Ol 
Pu-240 1.1536E-03 4,926.693 9,853.386 O.OOE+OO 5.88E+OO 1.14E+Ol 
PU-241 4.2995E-Ql 4,926.693 9,853.386 O.OOE+OO 2.12E+03 4.24E+03 
Pu-242 4.9910E-06 4,926.693 9,853.386 O.OOE+OO 2.46E-02 4.92E-02 
Ra-226 2.4008E-13 4,926.693 9,853.386 O.OOE+OO 1.18E-Q9 2.37E-Q9 
Ra-228 1.8220E-ll 4,926.693 9,853.386 O.OOE+OO 8.98E-08 1.80E-Q7 
Ru-l06 1.0343E-Ql 4,926.693 9,853.386 O.OOE+OO 5.10E+02 1.02E+03 
Se-79 1.2832E-05 4,926.693 9,853.386 O.OOE+OO 6:32E-Q2 1.26E-Ql 
Sn-126 1,2090E-D5 4,926.693 9,853.386 O.OOE+OO 5.96E-02 1.19E-Ql 
Sr-90 2.5646E+OO 4,926.693 9,853.386 O.OOE+OO 126E+04 2.53E+04 
Te-99 4.0319E-04 4,926.693 9,853.386 O.OOE+OO 1.99E+OO 3.97E+OO 
Th-229 7.7375E-l1 4,926.693 9,853.386 O.OOE+OO 3.81E-Q7 7.62E-Q7 
Th-230 1.2211E-l0 4,926.693 9,853.386 O.OOE+OO 6.02E-Q7 1.20E-06 
Th-232 2.3842E-ll 4,926.693 9,853.386 O.OOE+OO 1.17E-Q7 2.35E-Q7 
TI-208 1.4313E-07 4,926.693 9,853.386 O.OOE+OO 7.05E-04 1.41E-03 
U-232 4.1927E-Q7 4,926.693 9,853.386 O.OOE+OO 2.07E-Q3 4.13E-Q3 Thermal Power 
U-233 6.8491E-08 4,926.693 9,853.386 O.OOE+OO 3.37E-Q4 6.75E-Q4 Nominal Heat Bounding 
U-234 2.0189E-06 4,926.693 9,853.386 O.OOE+OO 9.95E-Q3 1.99E-Q2 Output Heat Output 
U-235 -2.6572E-06 4,926.693 0.000 3.26E-Q2 1.95E-Q2 3.26E-02 /Wattsl /Wattsl 
U-236 1.3575E-05 4,926.693 9,853.386 O.OOE+OO 6.69E-Q2 1.34E-Ql 3.23E+02 6.46E+02 
U-238 -2.2698E-08 4,926.693 0.000 2.17E-Q3 2.06E-Q3 2.17E-Q3 Total Total 
Y-90 2.5646E+OO 4,926.693 9,853.386 O.OOE+OO 1.26E+04 2.53E+04 
Other Radionuelides 1.75E+04 3.51E+04 

, , m.T""l)/ate~~I'Y,BUJ:'IUl ,.mJ~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM eonsUtuenlll: U-ZrHX-Er U 

SOL Enrichment 0/.: 70.03211513 6010100 

Bumup Summary (MWdj' Basis for bumup used in estimate: 
From SFD estimated 

Nomlnal:1 4,697.9651 4,926.693 Nominal bumup calculaled from th. heavy ...taI mass destroyed.
Bounding:II-----'-==c:.I-I------c9',8~c53386 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumUD MultiDller Given BumuD ESUmated EOL HMlGlven EOL HM 

Nominal: 0.67 1.05 I 1.001 
Bounding: 1.35 

1Reactor shutdown, core removal, storage, shiPping or other dale confmlllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory W.;.o;;.;r..;,k",s""h..;,ee..;..;.t _
J. Fuel and Template blI'ormation Estimated

Fuel Name: TRIGA FLIP (MALAYSIA) 1Fuel decay start date: 2010 Canister usage:
SNF 10 (I: 497 Estimates as of: 2030 18"xl0'

Fuel Units & Desc1: 94 - ELEMENT Template: TRIGA·SS (LWIU-Zrx. SST, 10 to 20%, U) 0.85
Heavy Metal Masa: BOL=47.38k9 ; EOL=46.53k9 2Template Bumup{MWd): 6.65
ROD StOl"_ Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000195

Template Decay Time" 20 years
n. Estimates m Xb b y" Yb Gamma Sources

Photon Total
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
:.,A:::C--=2",27~ -c2",.6436~~E=-",0=-9 ~80~7=".5~98:==- _,1"",6",1::::-5.1:96 O.OOE+OO 2.13.=E-'_Q"'6c-__-=4"'.2'=7=E-Q6~-_iI_--"A"'v9"'.-=Me=v.:......--~...,...,,=~

,A.-::m:::--"'2j:41"= 3"'."'14;-:2,,9c;:E"'-0"'3o--- ---;;80,,7"'..,.5"'98;o- -;;1-,;,60;-;:15.196 0.00E+OO----2~54E+OO 5.08E+OO 00.'0021SOSO 1.619E+14
-';Ac-m"---=24-::2~m:.:....-------;1.:::.3:=1~95;;:E=-Q6-=-=--_-_c80=7=".5~9:::8----1""",6,;;150"",196: O.OOE+OO 1.07E-03 2.13E-Q3 3.369E+13
..;A'"m'--2=:43"'- --'-1."'4~753~E:-'-0e.:7c-----'80~7.~5';98:'-----'-'1,"'61.:::5"-'..196. O.OOE+OO 1.1~9E;=_-""04_;___--____;;2';;.38::;;E;=_-Q4~-it----,0:-'.0;;-;3C;;75;:----2::'.-:-91:::9-::E+'-:1;;;-3
-;C:..-~14C;---------___;;1-";.2"'84"'7;;:E=--;;04':'-----...-:80=7=".5~98:==-----1"',-=::61.5.196 O.OOE+OO 1.04E-Ol 2.07E_Ql 0.0575 3.140E+13
-;C""I--"36~o_------.':'2.~8712"'0"'E'-'-06~----.c80~7.~S';98:'-----'-'1,"'61.:::5""j~:96:==--~0 ..00E+OO 2.27E-03 4.54E_Q3 0.0850 1.896E+13
-;C"m:::---;;2-;-43~----.--___;;1".2"'465~E=-Q-;;;;:7-----;8,,0"'7_;.5~98~-_--1"',-=6",15"'",1;;96 O.OOE+OO 1.01"'E"-"04-;.----...-:2,,.:O"'1:;:E"'-Q4:c.i---,t--00'.::::12,,SO'::---.-1;-'.23:=9-::E+'c1:::-3
-;C""m"--;c2o-44-=-- ---"9-=.5=5-::64::::E=-Q~7- __-_c8~O:=7=".5=98:==--_--1'",,,,61,;;5:~.,,,1:96::-:;- O=--:.OOE+OO 7.72E_Q4 1.54E-Q3 O.22SO 1.628E+13

2~CC"o-6OS'-'_1"'34'-c------ __.-~1.:;;7;;:880~E,,-Q~1;------';80~7.~5~98~----:1:-',6~1;:;5"",.196 O.OoE+OO 1.44,,,E'C+O~2c---~2c;.8"'9E;=+O'-.'22~--j~--;°0:c·.35::;77"'SOSO~--.....-:71-':·.11",3473:::EE=++-;;11':-4-;;=-;-;;;c- -=5."'86'=c92:o:~E'-:-Q4==------;80~7"'.5-=98::_---71,"'6,;;15".1,,96~ O.OOE+OO 4.7=4,:;:E'"'-0:=1c-__-;9"'.48~E'"'-Q:=1--+--=--::=----":::::.:::"_cc
Cs-135 3.2195E-Q5 807.598 1,615.196 O.OOE+OO 2.60E-02 520E_Q2 0.8500 1.323E+12
""Co=S-:-1:;:3~7-------17."'948;;;;;9"'E,c+OO~-----;80~7.';:'5~98::_---1"',-=61;.;5~.196 O.OOE+OO 1.57E+03 3.15E+03 1.2500 2.192E+13
~E"'u...:-l"'54~---------='4."'58='95~E'-'-03~----.c80'=='7.-:::5';98::_---1-'-',"'61"'5",.1:96 0.OOE:-'+OO~----":3".7:c'-1=E+OO~'------=7-c:.4_=lE=+OO~'---_iI_--'1."'75OO=---_-"3:::.3::99,,,,Ec'+1,,,-0
.;Eo-::u'-;-1"5~S ---"3'-;.604~5~E=-Q3~ -;80~7_;.S=98~----1"",,,61",5",.196 -------O:-oOE+OO 2.91E+OO 5.82E+OO 2.2500 1.170E+08
-;-Fi'e-;:S,,5~ -;1'=.4"'1-=85;;:E=-Q~2 _c80=7c:.5=98~---_1"',-=61",50'.,cl ~96----o.-OOE+OO 1.15E+Ol 2.29E+Ol 2.7500 l.290E+06
H-3 4.7895E_Q3 807.598 1,615.196 O.OOE+OO 3.87E+OO 7.74E+OO 3.5000 7.200E+03

-c1-;-'1"'29Oc- --;;7".3684:;:-::;;:E=-Q-;;;;:7 _c80=7_;.5:;:98~----1"',-=61"'5".1,c :96,:;- O"'.OOE+oo 5.95E-Q4 1.19E-Q3 5.0000 8.684E+02
Kr-85 9.5820E-02 807.598 1,615.196 O.OOE+OO 7.7,,,4:::E"'+O=1c-- l=".5='5:::E"'+O~2::--__1f--'7.::.0000"""'------'9:::.8'-'14:::E='+O=1

.,N"'p--;2;;;3';-7 -=;1."'257.5:;;2:;:E'"'-Q6~-----;80;;;-=;7.';:'5~98::_---1"',,,61;-;5 OC·l:;;96 O.OOE+OO 1.0;;:lE;=_--;;03::_----72.~037.E,,-Q3~-it----'1-'1.=0000=----"1.'-11"-7=.E+O=1

"'P"'ac.;-2:-;3-3::1-------OC7."'0406=:;:E;..'-09'7-----.c80'=='7.-:::S"'98::_---1"',"'61"'SOC.l;:96~---;;O ..OOE+OO 5.69E_Q6 1.14E-Q5
""Pc=b--:'2;'1~0,---------75.~8000~:;:E'-::-1~4:_-- _ _;80~7.:;'598~---_1;_',6~1;.;5,,:.1;;9~6 O.OOE+OO 4.68~E~-1;;,1;_--.,9;;_'.3;:7;;::E;--1;;:1;_-i1
"'Pc.:m~-1"'4';;'7--------=4."'00;;:7"'S"'E'"'-Q::;2c-----';80=7=:.';:'598~----1"',6",1;-;5OC.l;:9=6--_0~-,,;.OOE+OO----3.24E+Ol 6.47E+Ol
"'P"'u-c-2"'38~------__79.'=22~5=6"'E;..'-Q4~-----;80'=='7."'598=-::-----1-'-',"'61"'5",.196 O.OOE+OO 7.45~Eo._Q71=-__.,1,,".4=:9:::Ec'+OO=-::----j1
rP.=U-';-2"'3,,9 "'5.o:;-52"'7:.,;8"'E:..;-Q;;:;3c-----';80;;;-=;7..,.5"'98:;------,1"",",61;-;5"0.196 O.OOE+OO 4.48E+OO 8.93E+OO
"'P"'Uc.;-2:-:40=--------2"".-=12=48~E-;-0=3'------c.;80=7=:."'59;:;8=----1"',6=-1:::5 OC.1;-.:96:;--__-;;-0.OOE+OO 1.72E+OO 3.43E+OO
""P;cU_;-2~4icl-------4"'.~954~9;;:E:..;-Q2;2c----_;80"'7~.:;'S98~----1;_',6~1;.;5"",.196 O.OOE+OO 4.00E+Ol 8.00E+Ol
Pu-242 2.3128E-07 807.598 1,615.196 O.OOE+OO 1.87E-04 3.74E_Q4
"'R"'a-;-226~-----_.-2='.745;:;2:o=6:;:E;--1:::3'------c.;80'=='7."'S98=-::-----1'-',6~1:::5::..:.196 O.OOE+OO 1.98E-l0 3.96E-l0
.,R;=a-;-22~8-----_----'2"'.-=40;;;1;;::5;;:E-;-1;;::0---,---_;80=7=;.-=598;;;,---_,1"",6",1:;5c..li96 O.OOE+OO 1.94E-07 3.88E-07
"'R"'u-=-1=06"'-- 3?"'060~2:;:E-c-Q6?O-------;80=7=:."'598=-::-----1"',6::1.:::5:-:-:.196 O.OOE+OO 2.47E_Q3 4.94E-Q3
~8:=e--.;7,;;9;c-------_71.~30"'1;;5:;:E:..;-Q5~-----"80"'7~.:;'598~---_,1;_',6~1;:;5"",.196 O.OOE+OO 1.05E_Q2 2.10E_Q2
8n-126 1.2185E_Q5 807.598 1,615.196 O.OOE+OO 9.82E_Q3 1.96E_Q2
8r-90 1.8226E+OO 807.598 1,615.196 O.OOE+OO 1.47E+03 2.94E+03
""Ti::C-_;9"'9;;-------_,4;c.-=42;;;4"'1;;:E_c-Q4e:;------;:80=7=;.~598;;;,---_,1;-:,6'"1;-.:5"0.198: O.OOE+OO 3.57E-Ol 7.15E_Ql
Th·229 3.0962E-l0 807.598 1,615.196 O.OOE+OO 2.50E_Q7 5.00E_Q7
,.Th"'-_;2~30~_-------4"'2~348~;;:E....;-1c;1---,---_;80"'7~.;;:S98~---_,1;_',6~1;:;5"0.1: 96 O.OOE+OO 3.42E-oB 6.84E-oB
Th-232 2.S278E-l0 807.S98 1,615.196 O.OOE+OO 2.04E_Q7 4.08E-07
TI-208 1.5820E-oB 807.S98 1,615.198 O.OOE+OO 1.28E-Q5 2.56E-Q5
-iiU,,-2;;;3~2------......:4;-2"'64~7E2--oB~------;;80"'7~.~59~8:_---;-1.S;6o;15~.196 O.OOE+OO 3.44E-Q5 6.89E-Q5 Thermal Power
U-233 1.2211E_Q7 807.598 1,615.196 O.OOE+OO 9.86~Eo--Q5~---_;1_;.9;;;7::::E-;-Q4;-;--_iINominal Heat Bounding
U-234 1.9955E_Q7 807.598 1,615.196 O.OOE+OO 1.61E_Q4 3.22E_Q4 Output Heat Output
U-235 ·2.6194E_Q6 807.S98 0.000 2.05E-02 1.84E-02 2.05E_Q2 /Wattsl /Wattsl
U-236 12693E-Q5 807.S98 1,615.196 O.OOE+OO 1.03E_Q2 2.05E_Q2 2.02E+Ol 4.04E+Ol
U-238 -3.6331E-oB 807.S98 0.000 1.27E-02 1.27E_Q2 1.27E_Q2 Total Total
V-90 1.8241E+OO 807.S98 1,615.196 O.OOE+OO 1.47E+03 2.95E+03
Other Radionuclides 1.56E+03 3.11 E+03

Template Selection Summary
From SFD Used Basis for Parameter Differences:

Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
Fuel Cladding: SST (304) SST

BO;~~=..-=:1---2O:::U-:c.039682:::ZrH=X:.:-E:::~.,.---i---lc.:0.-:~'-:::20o-----j1

Bumup Summary (MWd) Basis for bumup used in estimate:
FromSFO 1 Estimated

Nomlnol:1 446.6141 807.598 Nomlnal bumup calculated from the heavy metal mass destroyed.
Bounding: I 1,615.196 Bounding bumtlp assum9d to be twice nominal bumup.

Checks
Estimated Bumupl

Bumu17 MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM
Nomlnal:1 O.SO 1.81 I 1.001

Bounding: 1.00,
Reactor shutdown. core removal. stomge, shlpptng or other date conflnnlOg that Irradiation ceased for fuel.

~olal bumup for aU fuel assocfated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TeDlPIate J.nf;lrmlItiQn Estimated 

Fuel Name: TRIGA FLIP (MEXICO) 1FueI decay start date: 2010 Canister usage: 
SNFID#: 493 Estimates as of: 2030 18"xl0' 

Fuel Units & lles<:r: 35 . ELEMENT Template: TAIGA·FLlP (LW/U·Zrx. SST. 60 to 100%. U) I 0.32 1 
Heavy Metal Mas.: BOl=6.86kg ; EOL=6.83kg 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOl Heavy Metal Mas. (MT): 0.000196 

Template Decay Time: 2Oyeal'S
n. Estin>ales m x" x. b y" y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWdj' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac·227 7.1933E-10 64.669 129.338 O.OOE+OO 4.65E-08 9.30E-Q8 Avg. MeV 
Am-241 1.3109E-Q2 64.669 129.338 O.OOE+OO 8.48E-01 1.70E+OO 0.0150 1.284E+13 
Am-242m 2.2835E·05 64.669 129.338 O.OOE+OO 1.48E-Q3 2.95E·03 0.0250 2.662E+12 
Am-243 3.0938E-05 64.669 129.338 O.OOE+OO 2.00E-03 4.00E-03 0.0375 2.347E+12 
C-14 1.2566E-04 64.669 129.338 O.OOE+OO 8.13E-03 1.63E-02 0.0575 2.505E+12 
CI-38 2.6624E-06 64.669 129.338 O.OOE+OO 1.72E-D4 3.44E-04 0.0850 1.501E+12 
Cm-243 2.6563E-05 64.669 129.338 O.OOE+OO 1.72E-03 3.44E-03 0.1250 1.041E+12 
Cm-244 2.3106E-03 64.669 129.338 O.OOE+OO 1.49E-01 2.99E-Q1 0.2250 1.296E+12 
ClHlO 1.7273E-01 64.669 129.338 O.OOE+OO 1.12E+01 2.23E+01 0.3750 5.635E+11 
CS-134 4.2408E-03 64.669 129.338 O.OOE+OO 2.74E-01 5.49E-01 0.5750 9.365E+12 
CS-135 1.9753E-05 64.669 129.338 O.OOE+OO 1.28E-03 2.55E-Q3 0.8500 1.923E+11 
CS-137 1.9383E+OO 64.669 129.338 O.OOE+OO 1.25E+02 2.50E+02 1.2500 1.777E+12 
EU-154 3.6816E-02 64.669 129.338 O.OOE+OO 2.38E+OO 4.76E+OO 1.7500 5.114E+09 
EU-155 6.5259E-03 64.669 129.338 O.OOE+OO 4.22E-01 8.44E-01 2.2500 9.071E+06 
Fe-55 1.4627E-Q2 64.669 129.338 O.OOE+OO 9.46E-01 1.89E+OO 2.7500 6.963E+05 
H-3 4.5400E-03 64.669 129.338 O.OOE+OO 2.94E-01 5.87E-01 3.5000 4.991E+03 
1-129 7.1287E-07 64.669 129.338 O.OOE+OO 4.61E-Q5 9.22E-05 5.ססOO 1.930E+03 

. Kr-85 9.4663E-02 64.669 129.338 O.OOE+OO 6.12E+OO 1.22E+01 7.ססOO 2.217E+02 
Np-237 1.2172E-05 64.669 129.338 O.OOE+OO 7.87E-04 1.57E-03 11.ססOO 2.542E+01 
Pa-231 1.6912E-09 64.669 129.338 O.OOE+OO 1.09E-Q7 2.19E-07 
Pb-21 0 4.4242E-13 64.669 129.338 O.OOE+OO 2.86E-11 5.72E-11 
Pm-147 2.1527E-Q2 64.669 129.338 O.OOE+OO 1.39E+OO 2.78E+OO 
Pu-238 4.8707E-Q2 64.669 129.338 O.OOE+OO 3.15E+OO 6.30E+OO 
Pu-239 1.4050E-03 64.669 129.338 O.OOE+OO 9.09E-Q2 1.82E-01 
Pu-240 1.1559E-Q3 64.669 129.338 O.OOE+OO 7.48E-02 1.50E-Q1 
Pu-241 2.0896E-Q1 64.669 129.338 O.OOE+OO 1.35E+01 2.70E+01 
Pu-242 4.9910E-06 64.669 129.338 O.OOE+OO 3.23E-D4 6.46E-D4 
Ra-226 2.2279E-12 64.669 129.338 O.OOE+OO 1.44E-10 2.68E-10 
Ra-228 22655E-11 64.669 129.338 O.OOE+OO 1.47E-09 2.93E-Q9 
RU-106 3.4516E-D6 64.669 129.338 O.OOE+OO 2.23E-D4 4.46E-D4 
5e-79 1.2829E-05 64.669 129.338 O.OOE+OO 8.30E-D4 1.66E-03 
5n-126 1.2088E-D5 64.669 129.338 O.OOE+OO 7.82E-D4 1.56E-Q3 
5r-90 1.7949E+OO 64.669 129.338 O.ooE+OO 1.16E+02 2.32E+02 
Tc-99 4.0319E-04 64.669 129.338 O.OOE+OO 2.61E-Q2 5.21E-02 
Th-229 1.7468E-10 64.669 129.338 O.OOE+OO 1.13E-D8 2.26E-D8 
Th-230 5.3984E-10 64.669 129.338 O.OOE+OO 3.49E-08 6.98E-D8 
Th-232 2.3857E-11 64.669 129.338 O.OOE+OO 1.54E-Q9 3.09E-Q9 
11-208 1.4546E-Q7 64.669 129.338 O.OOE+OO 9.41E-D6 1.88E-D5 
U-232 3.9687E-Q7 64.669 129.338 O.OOE+OO 2.57E-05 5.13E-Q5 Thennal Power 
U-233 6.9272E-D8 64.669 129.338 O.OOE+OO 4.48E-D6 8.96E-D6 Nominal Heat Bounding 
U-234 4.1311E-06 64.669 129.338 O.OOE+OO 2.67E-D4 5.34E-D4 Output Heat Output 
U-235 -2.6572E-D6 64.669 0.000 1.04E-Q2 1.02E-02 1.04E-Q2 /Waltsl /Wattsl 
U-236 1.3576E-D5 64.669 129.338 O.OOE+OO 8.78E-D4 1.76E-D3 1.74E+OO 3.47E+OO 
U-238 -2.2698E-08 64.669 0.000 6.94E-D4 6.93E-D4 6.94E-D4 Total Total 
Y-90 1.7949E+OO 64.669 129.338 O.OOE+OO 1.16E+02 2.32E+02 
Other RadiOnuclides 1.23E+02 2.46E+02 
In.TemPlateSdutioaSlJmnIal'Y,Il_ andClJed<& 
Templata Selection Summary 

FromSFD Used Basis for Parameter Differences: R__ator: 
LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX-Er U 

SOL Enrichment 0/0: 69.89795918 60 to 100 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 64.669 33.265 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 129.338 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupt 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.03 0.51 I 1.001 
Bounding. 0.06 

1Reactor shutdo'Wn, core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

~otal bumup for all fuel associated With this worKsheet must be divided by SOL heavy metal mass to get specific b~mup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlf"rmation Estimated 

Fuel Namo: TAIGA FLIP (PHILIPPINES) 1Fuel decay start date: 2010 Canister usage:
 
SNFIDiI: 499 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 128· ELEMENT Template: TAIGA-SS (lW/U-ZI1C. SST. 10 to 20%. U) 1.15 
Heavy Metal M......: BOl.=105.47kg ; EOl.=105.34k9 'Template Bumup(MWd): 6.65 
ROO Storage Silo: INEEl Template BOI_ Heavy Metal Ma... (MT): 0.000195 

Template Decay Time' 20 year.; 
ll.Estimat.. m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnwntories(Ci) Inwntories(Ci) Group (bounding) 
Ac-227 2.6436E-09 994.285 1,988.569 O.OOE-HlO 2.63E-<J6 5.26E-<J6 Avg. MeV 
Am-241 3.1429E-03 994.285 1,988.569 O.OOE-HlO 3.12E-HlO 6.25E-HlO 0.0150 1.993E+14 
Am-242m 1.3195E-<J6 994.285 1,988.569 O.OOE-HlO 1.31E-03 2.62E-03 0.0250 4. 148E+13 
Am-243 1.4753E-07 994.285 1,988.569 O.OOE-HlO 1.47E-04 2.93E-04 0.0375 3.594E+13 
C-14 1.2847E-04 994.285 1,988.569 O.OOE-HlO 1.28E-Ol 2.55E-Ol 0.0575 3.866E+13 
CI-36 2.8120E-oG 994.285 1,988.569 O.OOE-HlO 2.80E-03 5.59E-03 0.0850 2.334E+13 
Cm-243 1.2465E-07 994.285 1,988.569 O.OOE-HlO 1.24E-04 2.48E-04 0.1250 1.525E+13 
Cm-244 9.5564E-07 994.285 1,988.569 O.OOE-HlO 9.50E-04 1.90E-03 0.2250 2.004E+13 
Co-GO 1.7880E-Ol 994.285 1,988.569 O.OOE-HlO 1.78E-Hl2 3.56E-Hl2 0.3750 8.783E+12 
Cs-l34 5.8692E-04 994.285 1,988.569 O.OOE-HlO 5.84E-Ol 1.17E+OO 0.5750 1.445E+14 
Cs-l35 3.2195E-Q5 994.285 1,988.569 O.OOE-HlO 3.20E-02 6.40E-02 0.8500 1.628E+12 
Cs-137 1.9489E+OO 994.285 1,988.569 O.OOE+OO 1.94E-Hl3 3.88E-Hl3 1.2500 2.698E+13 
EU-l54 4.5895E-03 994.285 1,988.589 O.oOE+OO 4.56E+OO 9.13E+OO 1.7500 4.18SE+10 
Eu-155 3.6045E-03 994.285 1,988.569 O.OOE+OO 3.58E+OO 7.17E+OO 2.2500 1.441E+08 
Fe-55 1.4185E-02 994.285 1,988.569 O.OOE+OO 1.41E-Hll 2.82E-Hll 2.7500 1.588E+06 
H-3 4.7895E-03 994.285 1,988.569 O.OOE+OO 4.76E+OO 9.52E-HlO 3.5000 8.933E+03 
1-129 7.3684E-Q7 994.285 1,988.569 O.OOE+OO 7.33E-04 1.47E-03 5.0000 1.098E+03 
Kr-85 9.5820E-Q2 994.285 1,988.569 O.OOE+OO 9.53E-Hll 1.91 E-Hl2 7.0000 1.242E+02 
Np-237 1.2552E-<J6 994.285 1,988.569 O.OOE+OO 1.25E-03 2.50E-03 11.0000 1.414E+Ol 
Pa-231 7.0406E-Q9 994.285 1,988.569 O.OOE+OO 7.00E-OG 1.40E-Q5 
Pb-21 0 5.8000E-14 994.285 1,988.569 O.OOE+OO 5.77E-l1 1.15E-l0 
Pm-147 4.0075E-02 994.285 1,988.569 O.OOE+OO 3.98E-Hll 7.97E-Hll 
Pu-238 9.2256E-04 994.285 1,988.569 O.OOE+OO 9.17E-Ql 1.83E+OO 
Pu-239 5.5278E-Q3 994.285 1,988.569 O.OOE+OO 5.50E+OO 1.10E-Hll 
Pu-240 2.1248E-Q3 994.285 1,988.569 O.OOE-HlO 2.11E+OO 4.23E+OO 
Pu-241 4.9549E-Q2 994.285 1,988.569 O.OOE+OO 4.93E-Hll 9.85E-Hll 
Pu-242 2.3128E-Q7 994.285 1,988.569 O.OOE+OO 2.30E-04 4.60E-04 
Ra-226 2.4526E-13 994.285 1,988.569 O.OOE+OO 2.44E-l0 4.88E-l0 
Ra-228 2.4015E-l0 994.285 1,988.569 O.OOE+OO 2.39E-07 4.78E-Q7 
RU-1OG 3.0602E-<J6 994.285 1,988.569 O.OOE+OO 3.04E-03 6.09E-Q3 
5e-79 1.3015E-05 994.285 1,988.569 O.OOE+OO ".29E-Q2 2.59E-Q2 
5n-126 1.2165E-Q5 994.285 1,988.569 O.OOE+OO 1.21E-Q2 2.42E-Q2 
5r-90 1.8226E+OO 994.285 1,988.569 O.OOE+OO 1.81E-Hl3 3.62E+03 
Tc-99 4.4241E-04 994.285 1,988.569 O.OOE+OO 4.40E-Q1 8.80E-Ql 
Th-229 3.0962E-10 994.285 1,988.569 O.OOE+OO 3.08E-Q7 6.16E-Q7 
Th-230 4.2348E-l1 994.285 1,988.569 O.OOE+OO 4.21E-08 8.42E-oB 
Th-232 2.5278E-l0 994.285 1,988.569 O.OOE+OO 2.51E-Q7 5.03E-Q7 
T1-208 1.5820E-08 994.285 1,988.569 O.OOE+OO 1.57E-Q5 3.15E-Q5 
U-232 42647E-oB 994.285 1,988.569 O.OOE+OO 4.24E-Q5 8.48E-Q5 Thermal Power 
U-233 1.2211E-Q7 994.285 1,988.569 O.OOE+OO 1.21 E-<>4 2.43E-04 Nominal Heat Bounding 
U-234 1.9955E-Q7 994.285 1,988.569 O.OOE-HlO 1.98E-04 3.97E-04 Output Heal Output 
U-235 -2.6194E-<J6 994285 0.000 4.56E-02 4.30E-Q2 4.56E-Q2 /Wattsl /Wattsl 
U-236 1.2693E-Q5 994.285 1,988.569 O.OOE+OO 1.26E-Q2 2.52E-Q2 2.49E+Ol 4.98E+Ol 
U-238 -3.6331 E-oB 994.285 0.000 2.84E-02 2.83E-Q2 2.84E-Q2 Total Total 
Y-90 1.8241E+OO 994.285 1,988.569 O.OOE+OO 1.81E+03 3.63E+03 
Other Radlonuclides 1.91E+03 3.83E-Hl3 
Ill. Tl!JtlI)Iate Seledion SuQlmarv, BurDups-w.n......~ 
Template Selection 5ummary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZ1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX-Er U 

BOl Enrichment 0/0: 20.02427184 101020 

BumupSUmmary(MWd)' Basis for bumup used in estimate:
 
FromSFD 1 Estimated
 

Nomlnal:1 994.2851 122.190 Nominal bumup taken <Irect1y from SFD (converted 10 MWd).
 
Boundlng:1 I 1.988.569 !Bounding bumup assumed to be twk:e nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD Multiplier Given Bumup Estimated EOl HMiGlven EOl HM
 

Nominal: 0.28
 0.12 I 0.991 
Bounding: 0.55 ,

Reac10r shutdown. core removal, storage, shipping or other date confml1lng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 

DOEl5NF/REP-Q78 December 2003 
Revision 1 Page 0-442 
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Fuel Radionuclide Inventory Worksheet 
I. Fud and TeD1{lIateblfonnation Estimated 

Fuel Name: TRIGA FLIP (SLOVENIA) lFuei decay start date: 1999 Canister usage: 
SNFID#: 495 Estimates as of: 2030 18"x10' 

Fuel Units & Doser: 26 - ELEMENT Template: TRIGA-FLIP (LW/U-Zrx, SST, 60 10100%, U) 0,23 
Heavy Metal Maas: BO~.99k9 ; EO~.69k9 'Template Bumup(MWd): 66.52 
ROO Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000196 

Template Decay Time' 25 years 
n. EstiJDates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.0386E-09 281,705 563,409 O,OOE+OO 2,93E-07 5,85E-07 AV9, MeV 
Am-241 1,4973E-02 281.705 563.409 O.OOE+OO 4,22E+OO 8.44E+OO 0.0150 4.952E+13 
Am-242m 2,2324E-05 281.705 563.409 O.OOE+OO 6.29E-03 1.26E-02 0.0250 1.025E+13 
Am-243 3.0923E-05 281,705 563.409 O,OOE+OO 8,71E-03 1,74E-02 0.0375 9.012E+12 
C-14 1,2559E-04 281.705 563.409 O.OOE+OO 3.54E-02 7.08E-02 0.0575 9.682E+12 
CI-38 2,6624E-OB 281.705 563.409 O.OOE+OO 7.50E-04 1.50E-03 0.0850 5.780E+12 
Cm-243 2.3527E-05 281.705 563.409 O,OOE+OO 6.63E-03 1.33E-02 0.1250 3.946E+12 
Cm-244 1.9092E-03 281.705 563.409 O.OOE+OO 5.38E-Ol 1.08E+OO 0.2250 4.993E+12 
Co-50 8,9552E-02 281,705 563,409 O,OOE+OO 2,52E+Ol 5,05E+Ol 0.3750 2.167E+12 
Cs-l34 7.9074E-04 281.705 563,409 O,OOE+OO 2,23E-Ol 4,46E-ol 0.5750 3.623E+13 
Cs-135 1,9753E-05 281.705 563.409 O.OOE+OO 5.56E-03 1.11E-02 0.8500 6.088E+11 
Cs-137 1.7243E+OO 281,705 563,409 O,OOE+OO 4,86E+02 9,71E+02 1.2500 4,121E+12 
Eu-154 2.4509E-02 281.705 563.409 O.OOE+OO 6.93E+OO 1.39E+Ol 1.7500 1.712E+10 
EU-155 3.2456E-03 281,705 563,409 O.OOE+OO 9,14E-Ol 1,83E+OO 2.2500 2.081E+07 
Fe-55 3.8605E-03 281,705 563.409 O,OOE+OO 1.09E+OO 2.18E+OO 2.7500 2.846E+06 
H-3 3,4305E-03 281.705 563.409 O.OOE+OO 9.66E-01 1.93E+OO 3.5000 1.656E+04 
1-129 7.1287E-07 281,705 563,409 O,OOE+OO 2,01E-04 4,02E-04 5.0000 7.027E+03 
Kr-85 6.8538E-02 281.705 563,409 O,OOE+OO 1.93E+Ol 3.66E+Ol 7.0000 8.069E+02 
Np-237 1.2219E-05 281.705 563.409 O.OOE+OO 3.44E-03 6.88E-03 11.0000 9.247E+01 
Pa-231 2,0701E-09 281.705 563.409 O.OOE+OO 5.83E-07 1.17E-oB 
Pb-21 0 1,3279E-12 281.705 563.409 O,OOE+OO 3,74E-l0 7.48E-l0 
Pm-147 5,7517E-03 281.705 563.409 O.OOE+OO 1.62E+OO 3,24E+OO 
Pu-238 4.8828E-02 281.705 563.409 O,OOE+OO 1,32E+Ol 2,64E+Ol 
Pu-239 1,4048E-03 281.705 563.409 O,OOE+OO 3.96E-Ol 7,91E-ol 
Pu-24O 1.1563E-03 281.705 563.409 O,OOE+OO 3,26E-ol 6.51E-ol 
Pu-241 1.6431E-ol 281,705 563,409 O.OOE+OO 4.63E+Ol 9,26E+Ol 
Pu-242 4,9910E-oB 281.705 563,409 O,OOE+OO 1.41E-03 2.81E-03 
Ra-226 5.4390E-12 281.705 563,409 O,OOE+OO 1.53E-09 3,OBE-09 
Ra-228 2.3437E-ll 281.705 563,409 O,OOE+OO 6,5OE-09 1.32E-08 
RU-1OB 1,1115E-07 281.705 563.409 O,OOE+OO 3,13E-OS 6,26E-05 
Se-79 1.2829E-OS 281,705 563,409 O.OOE+OO 3.61E-03 7,23E-03 
Sn-126 1,2088E-OS 281.705 563.409 O,OOE+OO 3.41E-03 6.81E-03 
Sr-90 1.5935E+OO 281.705 563,409 O,OOE+OO 4.49E+02 8,98E+02 
Te-99 4.0319E-04 281,705 563.409 O,OOE+OO 1,14E-Ol 2,27E-Ol 
Th-229 2.4023E-10 281,705 563,409 O,OOE+OO 6,77E-oB 1,35E-07 
Th-230 9.6948E-l0 281.705 563,409 O.OOE+OO 2.73E-07 5,46E-07 
Th-232 2.3857E-ll 281,705 563,409 O,OOE+OO 6,72E-09 1,34E-oB 
TI-208 1.3982E-07 281.705 563,409 O,OOE+OO 3,94E-05 7,88E-OS 
U-232 3.7943E-07 281,705 563,409 O,OOE+OO 1.07E-04 2,14E-04 Thermal Power 
U-233 6,9814E-oB 281.705 563.409 O,OOE+OO 1.97E-OS 3.93E-05 Nominal Heat Bounding 
U-234 5,4059E-oB 281,705 563,409 O,OOE+OO 1.52E-03 3,05E-03 Output Heat Output 
U-235 -2.6572E-oB 281.705 0,000 7,54E-03 6,79E-03 7,54E-03 /Wansl /Wattsl 
U-238 1,3576E-OS 281.705 563,409 O,OOE+OO 3,82E-03 7,85E-03 6,46E+OO l_29E+Ol 
U-238 -2.2698E-oB 281.705 0.000 5.03E-04 4.97E-04 5.03E-04 Total Total 
Y-90 1.5935E+OO 281.705 563.409 O.OOE+OO 4.49E+02 8,98E+02 
Other Radionuelides 4.77E+02 9,54E+02 
W. TI!mPIate Seledlon Sounml\fY,$ ,JlDdC~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX-Er U 

BOL Enrichment %: 69.96306689 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 94.021 281.705 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 563.409 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nominal: 0.17 3.00 I 1.001 
Bounding: 0.33 ,

Reaelor shutdown. core removal, stomge. shlppmg or other date conflRning that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this \YOr1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWcttMT).
 

DOElSNFIREP-078 December 2003
 
Revision 1 Page D-443
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templaie Information	 Estimated
 

Fuel Name: TAIGA FLIP (SO. KOREA) 1Fuel decay start date: 1996 Canister usage:
 
SNF ID (/: 494 Estimates 8S of: 2030 18"x10'
 

Fuel Units & Oeser: 114 - ELEMENT Template: TRIGA-FLIP (LWIU-ZI1<. SST. 60 10 100%. U) 1.03
 
Heavy Metal Mas" BOL=21.66kg ; EOl=19.11kg 'Template Bumup(MWd): 66.52
 
ROD Storage SIlo: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000196
 

Template Decay Time' 25 years
 
n. Estimates m x"	 b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pilotonsisec
 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci)
 Group	 (bounding) 
:-;A=C-:,;22C:i77--~~~~~~_,1;.:.0386~~E-",09~~~~-;2",,4;;2;;:6.:;:.9~93;;-~~---.:;4:-s,8~5~3.986 0.00E:c,+OO~__-:2",.;52E-06 5.04E-06 Avg. MeV 
Am-241 1.4973E-02 2,426.993 4,853.98lf-~ O.OOE+OO 3.63E+<l1 7.27E+<l1 0.0150 4.267E+14 
"A"'m"--=_24_:.;2''m"----~--_=2,o.2_=3=_24"'Eo_-_=05=_----'2?,c.;42'C6".'C99?3o-- 4C',8?5?3:".986 _~ 0.00E+OO~ =5:.4"_=2=E-Q-",,2----171·.-=0650=:EE=-~-=0c,11-+--"0°-'".00""23750?5'--------.:=87·.,,834764""'EEC,++=1133
Am-243 3.0923E-Q5 2,426.993 4,853.986- O.OOE+OO 7.50E-02 
~C"'-1~4~-------;;:1.=25=:5"'9"'E-;-Q4"='-----'2",47.2?6:::.9:;:9_=3----4C',85??3"".986. O.OOE+OO 3.05E-01 6.10E-01 0.0575 8.341E+13 
.,C;:I-"'36~;__-~----~2"'.*66~2~4~E-;-06~~~~-:2"',4~2~6::;.9~9~3~~--'4;c,853~::;.9,~86 O.ooE+OO 6.46E-03 1.29E-02 0.0850 4.979E+13 
Cm-243 2.3527E-05 2,426.993 4,853.986 O.ooE+OO 5.71E-02 1.14E-Q1 0.1250 3.400E+13 
Cm-244 1.9092E-03 2,426.993 4,853.986 O.OOE+OO 4.63E+OO 9.27E+OO 0.2250 4.302E+13 
.,C"'o-6O~~-------':;8.:;:,9:;;55~2o;Eo--,,02~_--...:2;;:,~42;c6"',9;;:923c_-~-=4;c,825;30':.9~~86 O.ooE+OO 2.17E+<l2 4.35E+02 0.3750 1.867E+13 
~C;.::S-:-1",34:=---------:-7.'090_=7-:-4;;;Eo_-Q4=--_----,2?,,,4.2=:6,,.9=:9?3o--- _ _,4C',8?5:;:3c=:.986 O.ooE+OO 1.92E+OO 3.84E+OO=-_-1I-_:::0."57:,:5:::0 ...:3,,.1,,2"'1=E+:...1::,:.4
Cs-135 1.9753E-Q5 2,426.993 4.853.986 O.OOE+OO 4.79E-02 9.59E-Q2 0.8500 5.245E+12 
Cs-137 1.7243E+OO 2,426.993 4,853.986 O.OOE+OO 4.18E+<l3 8.37E+<l3 1.2500 3.551E+13 

-=E:::u...:-1c::54:=- =2."'460~9?Eo_-~02=---~...:2?,,,42?6,,.99=3'-------=4co:,85=3.986 O.ooE+OO 5.97E+<l1 1.19E+<l2 1.7500 1.475E+11 
.;:EC'u-""1~55=--------_,3"'.=24;;;56~E-;-03~----;2",4_:.;2:;:6:::.99~3---_,4;.::,85??3:'::O.986 O.ooE+OO 7.86E+OO 1.58E+<l1 2.2500 1.793E+08 
Fe-55 3.8605E-Q3 2,426.993 4,853.986 O.OOE+OO 9.37E+OO 1.87E+<l1 2.7500 2.452E+07 
.;.H";-3~------~-__;;3.~430~5~Ec;-Q23;----2~,~42;c6~.99~3-~--'4O',8;c5S3~.986 O.OOE+OO 8.33E+OO 1.67E+<l1 3.5000 1.427E+05 
-;1-;'1';;29:o- --;;.7."'1"28;c7::;E~-Q=7~~_--C2"',7.42;c6,,.9;c9,,3:__~_,4C',8::;;5"'3::::.986-----O:OOE+OO 1.73E-03 3.46E-03 5.0000 6.054E+04 
-;K"'r-"'85= o;c6.~85~36e.'?:E~-Q~2:------2?,,,42?6~.99e.'?:3-~--'4~,85~3~.9~86: O.ooE+OO 1.66E+<l2 3.33E+<l2 7.0000 6.951E+03 
Np-237 1.2219E-Q5 2,426.993 4,853_986 O.ooE+OO 2.97E-02 5.93E-Q2 11.0000 7.966E+02 

"'P"'a-;-2c:3-=-1 :;:2.~07"'O~1""E:-:-0~9:-------'2?,_c42=o6~.99??3-- __4""85~3",,.986 O.ooE+OO 5.02E-06 1.ooE-Q5 
"'P-=b-:-'2;'1~0,---------.;c1.~32~7;-:9~E'-;-1~2:-------'2;;:,~42"'60,:.99~3----'4O',85;;;;3~.986 O.ooE+OO 3.22E-Q9 6.45E-Q9 
"'P"'m"'-1"'4"'7 :;:5."'75=1"'7""E"'-Q:;:3:-------'2?,7.42?6:c.993=----4",,853~~.986 O.OOE+OO 1.40E+<l1 2.79E+<l1 
"'P;"U-;-2"'38;;- ~4.".:'68"'2:;8~E-;-Q~2:-------'2"',~42"'60,:.9~9:;;3----'4O',853;;;;~.986 O.ooE+OO 1.14E+<l2 2.27E+<l2 
Pu-239 1.4048E-Q3 2,426.993 4,853.986 O.ooE+OO 3.41 E+OO 6.82E+OO 
"'PC-U~-2c_;40'.'_--------"1.'=157.63~E~-Q"'3:-------'2?,-o:42=o6~.9"'9_=3----4""8,,,53~.986 O.ooE+OO 2.81 E+OO 5.61 E+OO 
Pu-241 1.6431E-Q1 2,426.993 4,853.986 O.OOE+OO 3.99E+<l2 7.98E+<l2 
Pu-242 4.9910E-06 2,426.993 4,853.986 O.ooE+OO 1.21E-02 2.42E-Q2 

"'R2:ac.;-2;;;2,,6 "'5.:;;:437.90~EC:-1;.o2:-----__:2;;:,4~26~.9~9~3----'40',85;;;;3::;.986", O.ooE+OO 1.32E-08 2.64E-OB 
Ra-228 2.3437E-11 2,426.993 4,853.986 O.OOE+OO 5.69E-OB 1.14E-Q7 
RU-106 1.1115E-Q7 2,426.993 4,853.986 O.ooE+OO 2.70E-Q4 5.40E-Q4 
5e-79 1.2829E-Q5 2,426.993 4,853.986 O.OOE+OO 3.11E-Q2 6.23E-Q2 
5n-126 1.2088E-Q5 2,426.993 4,853.986 O.ooE+OO 2.93E-Q2 5.87E-Q2 
5r-90 1.5935E+OO 2,426.993 4,853.986 O.ooE+OO 3.87E+<l3 7.73E+<l3 
Tc-99 4.0319E-Q4 2,426.993 4,853.986 O.ooE+OO 9.79E-Q1 1.96E+OO 
Th-229 2.4023E-10 2,426.993 4,853.986 O.OOE+OO 5.83E-Q7 1.17E-06 
Th-230 9.6948E-10 2,426.993 4,853.986 O.OOE+OO 2.35E-06 4.71E-06 
Th-232 2.3857E-11 2,426.993 4,853.986 O.OOE+OO 5.79E-08 1.16E-Q7 
T1-2OB 1.3962E-Q7 2,426.993 4,853.986 O.ooE+OO 3.39E-Q4 6.79E-Q4 
-i'U,;-2~3~2------___c3"'.7i.943~E~-"'07;,-----'2;;',4i2~6c;.99""3:;----;i'4,~85~3~.986 O.OOE+OO 9.21 E-Q4 1.84E-03 Thermal Power 
7Uo.:-2=o3307---------=6"'.98=-14"'E~-oB~------'2?,,,42?6o:.99=3o-----4C',85=3:c.986??:---	 Heat__0==.'=00=:E=-+OO:..::c:---'__-'1.:o.6"'9:;E~-Q4~---_=3,o.3_=9=E~-Q4'=---IINominaI Bounding
U-234 5.4059E-06 2,426.993 4,853.986 O.OOE+OO 1.31 E-Q2 2.62E-Q2 OUtput Heat OUtput
7U"-2:;:35~--------'-';;2..;;65~7;;,2~E-06~-----'2?,47.2"'6;:;.99;;;3;;------"S;0~.000 3.28E-02 2.63E-Q2 3.28E-Q2 /Watts) /Wattsi 
U-236 1.3576E-Q5 2,426.993 4,853.986 O.ooE+OO 3.29E-D2 6_59E-Q2 5_57E+01 1.11 E+02 
U-238 -2.2698E-oB 2,426.993 0.000 2.18E-03 2.13E-03 2.18E-Q3 Total Total 
Y-90 1.5935E+OO 2,426.993 4,853_986 O.ooE+OO 3.87E+<l3 7.73E+<l3 
Other Radionuclides	 4.11 E+<l3 8.22E+<l3 
m TempiateSelertionSuIllQlllJ'Y Bumup~.  , andCbedi&
Template selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX-Er U 

BOL Enrichment %: 70 6010100 

Bumup Summary (MWd)" Basis for bumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 816.755 2,426.993 Nominal bumup calcu1a1ed from the heavy metal mass destroyed.
 
Bounding: 4.853.986 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOL HMiGiven EOL HM
 
Nominal: 0.33
 2.97 I 1.001
 

Bounding: 0.66
 ,
Reactor shutdown. core removal, storage. stupplng or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 

DOEl5NF/REP-Q78 December 2003 
Revision 1 Page D-444 
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Fuel Radionuclide Inventory Worksheet 
I. Fue/andT$llpIate~..~_ Estimated 

Fuel Name: TRIGA FLIP (TAIWAN) 'Fuef decay start date: 2010 Canister usage: 
SNF 10#: 498 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 144 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 1.30 
_vy Metal Ma••: BO~118.66k9 ; EO~118.51k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl _vy Metal Mass (MT): 0.000195 

Template Decay Time' 20 ye... 

u.~tes m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/see 
Radionuclide Template Fuel Sumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-D9 1,118.570 2,237.140 O.ODE+OO 2.96E-OO 5.91E-06 Avg.MeV 
Am-241 3.1429E·03 1,118.570 2,237.140 O.ODE+OO 3.52E+OO 7.Q3E+OO 0.0150 2.242E+14 
Am-242m 1.3195E-OO 1,118.570 2,237.140 O.ODE+OO 1.48E-03 2.95E-03 0.0250 4.667E+13 
Am-243 1.4753E-07 1,118.570 2,237.140 O.ODE+OO 1.65E-04 3.3OE-04 0.0375 4.043E+13 
C-14 1.2847E-04 1,118.570 2,237.140 O.ODE+OO 1.44E-Ol 2.87E-Dl 0.0575 4.349E+13 
CI-36 2.8120E-06 1,118.570 2,237.140 O.ODE+OO 3.15E-03 6.29E-03 0.0850 2.626E+13 
Cm-243 1.2465E-07 1,118.570 2,237.140 O.ODE+OO 1.39E-04 2.79E-04 0.1250 1.716E+13 
Cm-244 9.5584E-07 1,118.570 2,237.140 O.ODE+OO 1.07E-03 2.14E-03 0.2250 2.255E+13 
Co-50 1.7880E-Dl 1,118.570 2,237.140 O.ODE+OO 2.ODE+02 4.ODE+02 0.3750 9.881E+12 
Cs-l34 5.8692E-04 1,118.570 2,237.140 O.ODE+OO 6.57E-Ol 1.31E+OO 0.5750 1.625E+14 
Cs-135 3.2195E-05 1,118.570 2,237.140 O.ODE+OO 3.5OE-02 7.20E-02 0.8500 1.832E+12 
Cs-137 1.9469E+OO 1,118.570 2,237.140 O.ODE+OO 2.18E+03 4.36E+03 1.2500 3.035E+13 
Eu-l54 4.5895E-03 1,118.570 2,237.140 O.ODE+OO 5.13E+OO 1.03E+Ol 1.7500 4.708E+10 
Eu-155 3.6045E-D3 1,118.570 2,237.140 O.ODE+OO 4.03E+OO 8.OOE+OO 2.2500 1.621E+08 
Fe-55 1.41SSE-02 1,118.570 2,237.140 O.ODE+OO 1.59E+Ol 3.17E+Ol 2.7500 1.786E+06 
H-3 4.7895E-03 1,118.570 2,237.140 O.ODE+OO 5.36E+OO 1.07E+Ol 3.5000 1.005E+04 
1-129 7.3684E-07 1,118.570 2,237.140 O.ODE+OO 8.24E-04 1.65E-03 5.ססOO 1.236E+03 
Kr-SS 9.5820E-D2 1,118.570 2,237.140 O.ODE+OO 1.07E+02 2.14E+02 7.ססOO 1.397E+02 
Np-237 1.2552E-D6 1,118.570 2,237.140 O.ODE+OO 1,40E-03 2.81E-03 11.ססOO 1.591E+01 
Pa-231 7.0406E-09 1,118.570 2,237.140 O.ODE+OO 7.86E-OO 1.58E-05 
Pb-21 0 5.8000E-14 1,118.570 2,237.140 O.ODE+OO 6.49E-ll 1.3OE-l0 
Pm-147 4.OD75E-02 1,118.570 2,237.140 O.ODE+OO 4.46E+Ol 8.97E+Ol 
Pu-238 9.2256E-04 1,118.570 2,237.140 O.ODE+OO 1.03E+OO 2.OOE+OO 
Pu-239 5.5278E-D3 1,118.570 2,237.140 O.ODE+OO 6.18E+OO 1.24E+Ol 
PU-24O 2.1248E-D3 1,118.570 2,237.140 O.ODE+OO 2.38E+OO 4.75E+OO 
Pu-241 4.9549E-02 1,118.570 2,237.140 O.ODE+OO 5.54E+Ol 1.IIE+02 
Pu-242 2.3128E-D7 1,118.570 2,237.140 O.ODE+OO 2.59E-04 5.17E-04 
Ra-226 2.4526E-13 1,118.570 2,237.140 O.ODE+OO 2.74E-l0 5.49E-l0 
Ra-228 2.4015E-l0 1,118.570 2,237.140 O.ODE+OO 2.69E-07 5.37E-D7 
Ru-lOO 3.0602E-D6 1,118.570 2,237.140 O.ODE+OO 3.42E-03 6.SSE-D3 
Se-79 1.3015E-DS 1,118.570 2,237.140 O.ODE+OO 1.46E-02 2.91E-02 
Sn-126 1.21SSE-OS 1,118.570 2,237.140 O,ODE+oo 1.36E-02 2.72E-02 
Sr-90 1.8226E+OO 1,118.570 2,237.140 O.ODE+OO 2.04E+03 4.OSE+03 
Tc-99 4.4241E-04 1,118.570 2,237.140 O.ODE+OO 4.95E-Dl 9.90E-Dl 
Th-229 3.0962E-l0 1,118.570 2,237.140 O.ODE+OO 3.46E-07 6.93E-07 
Th-23O 4.2346E-11 1,118.570 2,237.140 O.ODE+OO 4.74E-D8 9,47E-OS 
Th-232 2.5278E-l0 1,118.570 2,237.140 O.ODE+OO 2.83E-D7 5.66E-D7 
TI-2OS 1.5820E-D8 1,118.570 2,237.140 O.ODE+OO l.nE-DS 3.54E-DS 
U-232 4.2647E-D8 1,118.570 2,237.140 O.ODE+OO 4.nE-OS 9.54E-DS Thermal Power 
U-233 1.2211E-D7 1,118.570 2,237.140 O.ODE+OO 1.37E-04 2.73E-04 Nominal Heat Bounding 
U-234 1.9955E-07 1,118.570 2,237_140 O.ODE+OO 2.23E-04 4,46E-04 Output Heat Output 
U-235 -2.6194E-D6 1,118.570 0.000 5.13E-D2 4.84E-D2 5.13E-02 /Wattsl /Wattsi 
U-236 1.2693E-DS 1,118.570 2,237.140 O.ODE+OO 1.42E-D2 2.84E-02 2-80E.Ol 5.60E+Ol 
U-238 -3.6331 E-D8 1,118.570 0.000 3.19E-D2 3.19E-02 3.19E-D2 Total Total 
V-90 1.8241E+OO 1,118.570 2,237.140 O.ODE+OO 2.04E+03 4.OSE+03 
Other Radionuclides 2.15E+03 4.31E+03 
·W.l'.....te$eledlotl ~,.y.~P~ ...I!iI()~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _or: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX-Er U 

BOL Enrichment '0/.: 20.02427184 10t02O 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 1,118.570 137.463 Nominal bumup laken directly from SFD (convened to MWd). 
Bounding:1 I 2,237.140 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.28 0.12 I 0.991 
Bounding: 0.55,

Reactor shutdown, core removal. storage, stllppmg or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Teqllat< Information Estimated 

Fuel Nair"': TRIGA FLIP (THAILAND) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 496 Estimates as of: 2030 18"x10' 

Fuel Unlta & Oeser: 36 - ELEMENT Temptate: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.32 
Heavy Metal Mus: BOl=18.14k9 ; EOl=15.65k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template B01 Heavy Metal Mass (MT): 0.000195 

Template Decay Tlme 20 yealS 
n. Estimates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-09 2,381.554 4.763.109 O.OOE+OO 6.30E-06 1.26E-05 Avg. MeV 
Am-241 3.1429E-03 2,381.554 4.763.109-- ~O-:OOE+OO 7.4sE+OO 1.50E+01 0.0150 4.773E+14 
Am-242m 1.3195E-Q6 2,381.554 4,763.1 09- ~~O-.<ioE+OO 3.14E-03 6.29E-03 0.0250 9.936E+13 
Am-243 1.4753E-Q7 2,381.554 4,763.109 O.OOE+OO 3.51E-Q4 7.03E-04 0.0375 8.608E+13 
C-14 1.2847E-04 2,381.554 4,763.109 O.OOE+OO 3.06E-Q1 6.12E-Ql 0.0575 9.260E+13 
CI-36 2.8120E-06 2,381.554 4,763.109 O.OOE+OO 6.70E-Q3 1.34E-Q2 0.0850 5.590E+13 
Cm-243 1.2465E·07 2.381.554 4,763.1()9~~-O.OOE+OO 2.97E-04 5.94E-Q4 0.1250 3.654E+13 
Cm-244 9.5584E-07 2.381.554 4,763.109 --------O:OOE+OO 2.28E-03 4.55E-Q3 0.2250 4.800E+13 
Co-60 1.7880E-Ql 2,381.554 4,763~109 O.OOE+OO 4.26E+02 8.52E+02 0.3750 2.104E+13 
Cs-l34 5.8692E-Q4 2,381.554 4.763.109 O.OOE+OO 1.40E+OO 2.80E+OO 0.5750 3.460E+14 
Cs-135 3.2195E-Q5 2,381.554 4,763.109------o.o0E+OO 7.67E-02 1.53E-Ql 0.8500 3.900E+12 
Cs-137 1.9489E+OO 2,381.554 4,763.109 O.OOE+OO 4.64E+03 9.28E+03 1.2500 6.463E+13 
Eu-l54 4.5895E-Q3 2,381.554 4.763.109 O.OOE+OO 1.09E+Ol 2.19E+Ol 1.7500 1.002E+11 
Eu-l55 3.6045E-Q3 2,381.554 4,763.109 O.OOE+OO 8.58E+OO 1.72E+Ol 2.2500 3.451E+08 
Fe-55 1.4185E-Q2 2,381.554 4,763.109 O.ooE+OO 3.3aE+01 6.76E+Ol 2.7500 3.803E+06 
H,3 4.7895E-Q3 2,381.554 4,763.109 O.ooE+OO 1.14E+01 2.28E+Ol 3.5000 2.106E+04 
1-129 7.3684E-07 2,381.554 4,763.109 O.ooE+OO 1.75E-Q3 3.51E-Q3 5.ססOO 2.485E+03 
Kr-85 9.5820E-02 2.381.554 4,763.109 O.OOE+OO 2.28E+02 4.56E+02 7.ססOO 2.807E+02 
Np-237 1.2552E-06 2,381.554 4,763.109 O.OOE+OO 2.99E-Q3 5.98E-Q3 11.ססOO 3.194E+01 
Pa-231 7.0406E-Q9 2,381.554 4,763.109 O.ooE+OO 1.68E-05 3.35E-Q5 
Pl>-21 0 5.8000E-14 2,381.554 4,763.109 O.OOE+OO 1.38E-10 2.76E-l0 
Pm-147 4.oo75E-Q2 2,381.554 4,763.109 O.OOE+OO 9.54E+Ol 1.91E+02 
Pu-238 9.2258E-Q4 2,381.554 4,763.109 O.OOE+OO 2.20E+OO 4.39E+OO 
Pu-239 5.5278E-Q3 2,381.554 4,763.109 O.OOE+OO 1.32E+Ol 2.63E+Ol 
Pu-240 2.1248E-Q3 2,381.554 4,763.109 O.ooE+OO 5.06E+OO 1.01E+Ol 
Pu-241 4.9S49E-Q2 2,381.554 4,763.109 O.oOE+OO 1.18E+02 2.36E+02 
Pu-242 2.3128E-Q7 2,381.554 4,763.109 O.ooE+OO 5.51E-Q4 1.10E-Q3 
Ra-226 2.4526E-13 2,381.554 4,763.109 O.ooE+OO 5.84E-l0 1.17E-Q9 
Ra-228 2.4015E-l0 2,381.554 4,763.109 O.ooE+OO 5.72E-Q7 1.14E-06 
Ru-106 3.0602E-06 2,381.554 4,763.109 O.ooE+OO 7.29E-Q3 1.46E-Q2 
Se-79 1.3015E-Q5 2,381.554 4,763.109 O.ooE+OO 3.10E-Q2 6.20E-Q2 
Sn-126 1.2165E-05 2,381.554 4,763.109 O.ooE+OO 2.90E-02 5.79E-Q2 
Sr-90 1.8226E+OO 2.381.554 4,763.109 O.ooE+OO 4.34E+03 8.68E+03 
Tc-99 4.4241E-Q4 2,381.554 4,763.109 O.ooE+OO 1.05E+OO 2.11E+OO 
Th-229 3.0962E-l0 2,381.554 4,763.109 O.OOE+OO 7.37E-Q7 1.47E-06 
Th-230 4.2346E-ll 2,381.554 4,763.109 O.OOE+OO 1.01E-07 2.02E-Q7 
Th-232 2.5278E-l0 2,381.554 4,763.109 O.ooE+OO 6.02E-Q7 1.20E-06 
Tl-208 1.5820E-oB 2,381.554 4,763.109 O.OOE+OO 3.77E-Q5 7.54E-Q5 
U-232 4.2647E-oB 2,381.554 4,763.109 O.OOE+OO 1.02E-Q4 2.03E-Q4 Thermal Power 
U-233 1.2211E-Q7 2,381.554 4,763.109 O.ooE+OO 2.91E-Q4 5.82E-Q4 Nominal Heat Bounding 
U-234 1.9955E-Q7 2,381.554 4,763.109 O.ooE+OO 4.75E-Q4 9.50E-Q4 Output Heat Output 
U-235 -2.6194E-06 2,381.554 0.000 7.86E-03 1.62E-Q3 7.86E-Q3 /Watts\ /Watts\ 
U-238 1.2693E-Q5 2,381.554 4,763.109 O.ooE+OO 3.02E-Q2 6.05E-Q2 5.96E+Ol 1.19E+02 
U-238 -3.6331 E-oB 2,381.554 0.000 4.88E-03 4.79E-Q3 4.88E-03 Total Total 
Y-90 1.8241E+OO 2,381.554 4,763.109 O.OOE+OO 4.34E+03 8.69E+03 
Other Radionuclides 4.59E+03 9. 17E+03 
m. Tempbte Sekdion SomImarv,ll......p So!nmarY,3Dd (;~ 
Template Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel C1addlng: SST (304) SST 
BOL HM Constltuenta: U-ZrHX-Er U 

SOL enrichment %: 20.03968254 10t02O 

Bumup Summary (MWd) Basis for burnUD used in estimate: 
From SFD Estimated 

Nomlnal:1 855.1991 2,381.554 Nomtnal bumup caiculaled from the heavy metal mass destroyed. 
Bounding: 4.763.109 Bounding bum:.Jp assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 3,85 2.78 I 1.001 
Bounding: 7.70 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy meta! mess to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1.F~and 1,'empiak lnfonuatlon Estimated 

Fuel Name: TRIGA FLIP [DAMAGED] (TEXAS A&M ) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 844 Estimates as of: 2030 18"xl0' 

Fuel Units & Descr: 5 - ELEMENT Template: TAIGA-FLIP (LW/U-Zrx, SST, 60 to 100%, U) 0.05 
Heavy Metal Mass: BOl.=.88k9 ; EOl.=.81k9 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.000196 

Template Decay Time' 5 years 
·D. Esl:imates m x. x" b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 63.678 127.356 O.ooE+OO 1.81E-OS 3.63E-Q8 AV9·MeV 
Am-241 7.5767E-03 63.678 127.356 O.ooE+OO 4.82E-Ol 9.65E-Ol 0.0150 2.055E+13 
Am-242m 2.4459E-05 63.678 127.356 O.ooE+OO 1.56E-Q3 3.11E-03 0.0250 4.509E+12 
Am-243 3.0963E-Q5 63.678 127.356 O.OOE+OO 1.97E-03 3.95E-Q3 0.0375 3.989E+12 
C-14 1.2590E-Q4 63.678 127.356 O.ooE+OO 8.02E-03 1.60E-02 0.0575 3.981E+12 
CI-36 2.6624E-06 63.678 127.356 O.ooE+OO 1.70E-Q4 3.39E-Q4 0.0850 2.477E+12 
Cm-243 3.8244E-05 63.678 127.356 O.OOE+OO 2.44E-03 4.87E-Q3 0.1250 1.989E+12 
Cm-244 4.1010E-Q3 63.678 127.356 O.ooE+OO 2.61E-Ol 522E-Ol 0.2250 2.105E+12 
Co-60 1.2410E+OO 63.678 127.356 O.ooE+OO 7.90E+Ol 1.58E+02 0.3750 1.050E+12 
CS-l34 6.5454E-Ol 63.678 127.356 O.OOE+OO 4.17E+Ol 8.34E+Ol 0.5750 1.739E+13 
Cs-135 1.9753E-Q5 63.678 127.356 o.ooE+OO 1.26E-Q3 2.52E-03 0.8500 3.189E+12 
Cs-137 2.7375E+OO 63.678 127.356 O.OOE+OO 1.74E+02 3.49E+02 1.2500 1.225E+13 
EU-l54 1.2324E-Ql 63.678 127.356 O.OOE+OO 7.85E+OO 1.57E+Ol 1.7500 1.639E+l0 
Eu-155 5.3037E-Q2 63.678 127.356 O.ooE+OO 3.36E+OO 6.75E+OO 2.2500 1.284E+l0 
Fe-55 7.9555E-Ql 63.678 127.356 O.ooE+OO 5.07E+Ol 1.01E+02 2.7500 1.164E+08 
H-3 1.0531E-02 63.678 127.356 O.ooE+OO 6.71E-Ol 1.34E+OO 3.5000 1.371E+07 
1-129 7.1287E-Q7 63.678 127.356 O.ooE+OO 4.54E-05 9.08E-05 5.ססOO 3.283E+03 
Kr-SS 2.4955E-Ol 63.678 127.356 O.ooE+OO 1.59E+Ol 3.18E+Ol 7.ססOO 3.778E+02 
Np-237 1.2121E-Q5 63.678 127.356 O.ooE+OO 7.72E-04 1.54E-Q3 11.ססOO 4.336E+Ol 
Pa-231 1.1230E-Q9 63.678 127.356 O.ooE+OO 7.15E-OS 1.43E-07 
Pb-21 0 6.1636E-14 63.678 127.356 O.ooE+OO 3.92E-12 7.SSE-12 
Pm-147 1.1302E+OO 63.678 127.356 O.OOE+OO 7.20E+Ol 1.44E+02 
Pu-236 5.4826E-Q2 63.678 127.356 O.ooE+OO 3.49E+OO 6.98E+OO 
Pu-239 1.4056E-Q3 63.678 127.356 O.OOE+OO 8.95E-Q2 1.79E-Ql 
Pu-240 1.1536E-03 63.678 127.356 O.ooE+OO 7.35E-Q2 1.47E-Ql 
PU-241 4.2995E-Ol 63.678 127.356 O.ooE+OO 2.74E+Ol 5.48E+Ol 
Pu-242 4.9910E-Q6 63.678 127.358 O.ooE+OO 3.18E-04 6.36E-04 
Ra-226 2.4008E-13 63.678 127.356 O.ooE+OO 1.53E-ll 3.06E-ll 
Ra-228 l.a220E-ll 63.678 127.356 O.ooE+OO 1.16E-09 2.32E-Q9 
RU-l06 1.0343E-Ql 63.678 127.358 O.ooE+OO 6.59E+OO 1.32E+Ol 
8e-79 1.2832E-Q5 63.678 127.356 O.OOE+OO 8.17E-Q4 1.63E-Q3 
8n-126 1.2090E-Q5 63.678 127,356 O.OOE+OO 7,70E-Q4 1.54E·03 
Sr-90 2.5848E+OO 63.678 127.358 O.OOE+OO 1.63E+02 3.27E+02 
Tc-99 4.0319E-04 63.678 127.356 O.ooE+OO 2.57E-02 5.13E-Q2 
Th-229 7.7375E-ll 63.678 127.356 O.ooE+OO 4.93E-Q9 9.85E-Q9 
Th-230 12211E-l0 63.678 127.356 O.OOE+OO 7.78E-09 1.56E-oB 
Th-232 2.3842E-ll 63.678 127.356 O.ooE+OO 1.52E-Q9 3.04E-09 
TI-2OS 1.4313E-07 63.678 127.356 O.ooE+OO 9.11E-06 1.82E-Q5 
U-232 4.1927E-Q7 63.678 127.356 O.ooE+OO 2.67E-Q5 5.34E-05 Thennal Power 
U-233 6.8491E-OS 63.678 127.356 O.ooE+OO 4.36E-Q6 8.72E-Q6 Nominal Heat Bounding 
U-234 2.0189E-Q6 63.678 127.356 O.ooE+OO 1.29E-Q4 2.57E-Q4 Output HeatOulput 
U-235 -2.SS72E-Q6 63.678 0.000 1.33E-03 1.16E-03 1.33E-Q3 /Wattsl /Wattsl 
U-236 1.3575E-Q5 63.678 127.356 O.OOE+OO 8.64E-Q4 1.73E-03 4.18E+110 8.35E+OO 
U-238 -2.2698E-OS 63.678 0.000 8.87E-Q5 8.73E-05 8.87E-Q5 Total Total 
Y-90 2.5648E+OO 63.678 127.356 O.OOE+OO 1.63E+02 3.27E+02 
Other Radionuclides 227E+02 4.54E+02 

QI. TellJP/at(! ~ s...itliIa .....C~ 
TemDI~Selection Summary 

FromSFD ~ Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Cons1ltuanto: U-ZrHX-Er U 

BOL enrichment %: 69.96587031 60 to 100 

Bumup Summary (MWd)" Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 24.859 63.678 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 127.356 Bounding bumup assumed to b9 twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.21 2.56 I 1.001 
Boundlng:1 0.43 ,

Reactor shutdown, core removal. storage, shipping or other date confmnlng that Irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd/MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template IJlf...-tion Estimated 

Fuel Name: TRIGA FLIP ANL-W (NRAO) 1Fuel decay start elate: 1994 Canister usage: 
SNFID#: 884 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 61 - ELEMENT Templats: TRIGA-FLIP (LWIU-Zrx. SST. 60 to 100%. U) 0.55 
Heavy Metal Mass: BOl.=10.86k9 ; EOl.=10.6Ok9 'Template Bumup(MWd): 66.52 
ROD S'orage SIta: INEEL Template BOL He3vy Metal Mass (MT): 0.000196 

Template Decay Time' 35 years 
D.E5timatlls m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.5469E-Q9 263.209 486.995 O.OOE+OO 4.07E-07 7.53E-07 AV9·MeV 
Am-241 1.6326E-Q2 263.209 486.995 O.OOE+OO 4.30E+OO 7.95E+OO 0.0150 3.368E+13 
Am-242m 2.1332E-Q5 263.209 486.995 O.ooE+OO 5.61E-Q3 1.04E-Q2 0.0250 6.966E+12 
Am-243 3.OS93E-Q5 263.209 486.995 O.ooE+OO 8.13E-03 1.50E-02 0.0375 6.098E+12 
C-14 1.2544E-04 263.209 486.995 O.ooE+OO 3.30E-02 6.11E-Q2 0.0575 6.605E+12 
CI-36 2.6624E-06 263.209 486.995 O.ooE+OO 7.01E-04 1.30E-03 0.0850 3.922E+12 
Cm-243 l.8446E-05 263.209 486.995 O.ooE+OO 4.86E-Q3 8.98E-Q3 0.1250 2.619E+12 
Cm-244 1.3020E-03 263.209 486.995 O.OOE+OO 3.43E-Ol 6.34E-Ql 0.2250 3.388E+12 
Co-OO 2.4053E-Q2 263.209 486.995 O.ooE+OO 6.33E+OO 1.17E+Ol 0.3750 1.472E+12 
Cs-l34 2.7480E-Q5 263.209 486.995 O.ooE+OO 7.23E-03 1.34E-Q2 0.5750 2.483E+13 
Cs-l35 1.9738E-05 263.209 486.995 O.ooE+OO 5.20E-03 9.61E-03 0.8500 3.333E+l1 
Cs-137 1.3692E+OO 263.209 486.995 O.OOE+OO 3.60E+02 6.67E+02 1.2500 1.05OE+12 
Eu-l54 1.100lE-02 263.209 486.995 O.ooE+OO 2.90E+OO 5.36E+OO 1.7500 9.271E+09 
Eu-155 8.0292E-04 263.209 486.995 O.ooE+OO 2.11E-Ol 3.91E-Ol 2.2500 5.288E+06 
Fe-55 2.6894E-Q4 263.209 486.995 O.ooE+OO 7.0BE-02 1.31E-Ql 2.7500 2.203E+06 
H-3 1.9573E-Q3 263.209 486.995 O.OOE+OO 5.15E-Ol 9.53E-Ql 3.5000 1.005E+04 
1-129 7.1287E-Q7 263.209 486.995 O.ooE+OO 1.86E-04 3.47E-Q4 5.ססOO 4.276E+03 
Kr-SS 3.5914E-02 263.209 486.995 O.OOE+OO 9.45E+OO 1.75E+Ol 7.ססOO 4.901E+02 
Np-237 1.2294E-05 263.209 486.995 O.OOE+OO 3.24E-03 5.99E-Q3 11.ססOO 5.612E+Ol 
Pa-231 2.6383E-09 263.209 486.995 O.OOE+OO 6.94E-07 1.28E-Q6 
Pb-21 0 4.4648E-12 263.209 486.995 O.ooE+OO U8E-09 2.17E-09 
Pm-147 4.1025E-Q4 263.209 486.995 O.ooE+OO 1.OSE-Ql 2.00E-Ql 
Pu-238 4.3265E-Q2 263.209 486.995 O.ooE+OO 1.14E+Ol 2.11E+Ol 
Pu-239 1.4044E-Q3 263.209 486.995 O.OOE+OO 3.70E-Ql 6.84E-Ol 
Pu-240 1.1563E-03 263.209 486.995 O.OOE+OO 3.04E-Ql 5.63E-Ol 
Pu-241 1.0156E-Ql 263.209 486.995 O.OOE+OO 2.67E+Ol 4.95E+Ol 
Pu-242 4.9910E-Q6 263.209 486.995 O.ooE+OO 1.31E-Q3 2.43E-Q3 
Ra-226 1.4301E-ll 263.209 486.995 O.ooE+OO 3.76E-09 6.96E-Q9 
Ra-228 2.3767E-ll 263.209 486.995 O.OOE+OO 6.26E-09 1.16E-Q8 
Ru-l06 1.1521E-l0 263.209 486.995 O.ooE+OO 3.03E-Q8 5.61E-Q8 
Se-79 1.2828E-Q5 263.209 486.995 O.ooE+OO 3.38E-Q3 6.25E-Q3 
Sn-126 1.2086E-Q5 263.209 486.995 O.ooE+OO 3.18E-03 5.89E-Q3 
Sr-90 12560E+OO 263.209 486.995 O.ooE+OO 3.31E+02 6.12E+02 
Tc-99 4.0319E-Q4 263.209 486.995 O.ooE+OO 1.06E-Ql 1.96E-Ql 
Th-229 3.3915E-l0 263.209 486.995 O.ooE+OO 8.93E-OS 1.65E-Q7 
Th-230 1.8175E-Q9 263.209 486.995 O.ooE+OO 4.78E-Q7 8.SSE-Q7 
Th-232 2.3873E-ll 263.209 486.995 O.OOE+OO 6.28E-09 1.16E-Q8 
T1-208 1.2736E-Q7 263.209 486.995 O.ooE+OO 3.35E-Q5 6.20E-Q5 
U-232 3.4501E-Q7 263.209 486.995 O.ooE+OO 9.08E-Q5 1.68E-Q4 Thermal Power 
U-233 7.0610E-Q8 263.209 486.995 O.ooE+OO 1.86E-05 3.44E-05 Nominal Heat Bounding 
U-234 7.1407E-Q6 263.209 486.995 O.ooE+OO 1.88E-Q3 3.48E-Q3 Output HeatOulput 
U-235 -2.6572E-Q6 263.209 0.000 1.65E-Q2 1.58E-Q2 1.65E-Q2 (Watts) (Watts) 
U-236 1.3576E-Q5 263.209 486.995 O.ooE+OO 3.57E-Q3 6.61E-Q3 4.6SE+OO 8.61E+OO 
U-238 -2.2698E-Q8 263.209 0.000 1.09E-Q3 1.OSE-03 1.09E-03 Total Total 
V-90 1.2563E+OO 263.209 486.995 O.ooE+OO 3.31E+02 6.12E+02 
Other Radionuclides 3.56E+02 6.59E+02 
m.Template~Summarv. Bonum~'and(;~ 
Template Selection SummarY 

From SFD Used Basis for Parame'ler Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituenls: U-ZrHX-Er U 

I---~ 
BOL enrichment ~O; 70.2247191 6010100 

Bumup Summary (MWd)' Basis lor bumup used in estimate: 
FromSFD Estimated 

Nominal:1 263.2091 243.498 Norrdnal bumup tal«n diradly from 8FD (converted to MWd). 
Boundlng:1 445.1781 486.995 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Eatimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.Q7 0.93 I 1.001 
Bounding:1 0.13 1.09,

Reactor shutdown, core removal, storage, shipping or other date confirming that IlTadiatlon ceased for fuel. 

2Total bumup for all fuel assoclated with this wolKsheet must be divided by BOL heavy metal mass to gel specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. F~ and TeJIlPIate IufOJ!Jlladon Estimated 

Fuel Name: TRIGA FLIP FFCR (GA) 'Fuel decay .tert date: 2035 Canister usage: 
SNFID#: 996 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 6· ELEMENT Template: TAIGA-FLIP (LW/U-Zrx, SST, 60 to 100%, U) 0.08 
Heavy Meta, Ma••: BOl=.96k9 ; EOL=.61k9 'Template Sumup(MWd): 66.52 
ROD storage Site: INEEL Template SOL Heavy Metal Mas. (MT): 0.000196
 

Template Decay Time: 5 years
 
m Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup(MWdf (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.8488E-l0 339.870 679.741 O.OOE+OO 9.68E-OS 1.94E-07 Avg. MeV 
Am-241 7.5767E-03 339.870 679.741 O.OOE+OO 2.58E+OO 5.15E+OO 0.0150 1.097E+14 
Am-242m 2.4459E-Q5 339.870 679.741 O.OOE+OO 8.31E-03 1.68E-02 0.0250 2.407E+13 
Am-243 3.0983E-05 339.870 679.741 O.OOE+OO 1.05E-02 2.11E-Q2 0.0375 2.129E+13 
C-14 1.2590E-04 339.870 679.741 O.OOE+OO 4.28E-Q2 8.56E-02 0.0575 2.125E+13 
CI-36 2.6824E-06 339.870 679.741 O.OOE+OO 9.05E-04 1.81E-Q3 0.0850 1.322E+13 
Cm-243 3.8244E-05 339.870 679.741 O.OOE+OO 1.30E-Q2 2.60E-02 0.1250 1.062E+13 
Cm-244 4.1010E-Q3 339.870 679.741 O.OOE+OO 1.39E+OO 2.79E+OO 0.2250 1.124E+13 
Co-60 1.2410E+OO 339.870 679.741 O.OOE+OO 4.22E+02 8.44E+02 0.3750 5.606E+12 
Cs-l34 6.5454E-Ol 339.870 679.741 O.OOE+OO 2.22E+02 4.45E+02 0.5750 9.279E+13 
Cs-l35 1.9753E-05 339.870 679.741 O.OOE+OO 6.71E-03 1.34E-Q2 0.8500 1.702E+13 
Cs-137 2.7375E+OO 339.870 679.741 O.OOE+OO 9.30E+02 1.86E+03 1.2500 6.538E+13 
EU-l54 1.2324E-Ql 339.870 679.741 O.OOE+OO 4.19E+Ol 8.38E+Ol 1.7500 8.746E+10 
Eu-155 5.3037E-02 339.870 679.741 O.OOE+OO 1.80E+Ol 3.61E+Ol 2.2500 6.856E+10 
Fe-55 7.9555E-01 339.870 679.741 O.OOE+OO 2.70E+02 5.41E+02 2.7500 6.215E+08 
H-3 1.0531E-Q2 339.870 679.741 O.OOE+OO 3.58E+OO 7.16E+OO 3.5000 7.316E+07 
1-129 7.1287E-07 339.870 679.741 O.OOE+OO 2.42E-04 4.85E-04 5.ססOO 1.752E+04 
Kr-85 2.4955E-Ql 339.870 679.741 O.OOE+OO 8.48E+Ol 1.70E+02 7.ססOO 2.016E+03 
Np-237 1.2121E-05 339.870 679.741 O.OOE+OO 4.12E-03 8.24E-Q3 11.ססOO 2.314E+02 
Pa-231 1.1230E-Q9 339.870 679.741 O.OOE+OO 3.82E-Q7 7.63E-Q7 
Pb-21 0 6.1636E-14 339.870 679.741 O.OOE+OO 2.09E-ll 4.19E-ll 
Pm-147 1.1302E+OO 339.870 679.741 O.OOE+OO 3.84E+02 7.68E+02 
Pu-238 5.4826E-Q2 339.870 679.741 O.OOE+OO 1.86E+Ol 3.73E+Ol 
Pu-239 1.4056E-03 339.870 679.741 O.OOE+OO 4.78E-Ol 9.55E-Ol 
Pu-240 1.1536E-Q3 339.870 679.741 O.OOE+OO 3.92E-Ql 7.84E-Ql
Pu-241 4.2995E-Ql 339.870 679.741 O.OOE+OO 1.48E+02 2.92E+02 
Pu-242 4.9910E-06 339.870 679.741 O.OOE+OO 1.70E-Q3 3.39E-03 
Ra-226 2.4008E-13 339.870 679.741 O.OOE+OO 8.16E-ll 1.63E-l0 
Ra-228 1.8220E-l1 339.870 679.741 O.OOE+OO 6.19E-Q9 1.24E-Q8
 
Ru-l06 1.0343E-Ol 339.870 679.741 O.OOE+OO 3.52E+Ol 7.03E+01
 
8e-79 1.2832E-Q5 339.870 679.741 O.OOE+OO 4.36E-03 8.72E-Q3
 
8n-126 1.2090E-Q5 339.870 679.741 O.OOE+OO 4.11E-Q3 8.22E-Q3
 
8r-90 2.5648E+OO 339.870 679.741 O.OOE+OO 8.72E+02 1.74E+03
 
Tc·99 4.0319E-Q4 339.870 679.741 O.OOE+OO 1.37E-Ol 2.74E-Ql 
Th-229 7.7375E-ll 339.870 679.741 O.OOE+OO 2.63E-Q8 5.26E-OS
 
Th-230 1.2211E-l0 339.870 679.741 O.OOE+OO 4.15E-OS 8.30E-Q8
 
Th-232 2.3842E-l1 339.870 679.741 O.OOE+OO 8.10E-Q9 1.62E-Q8
 
n-2OS 1.4313E-Q7 339.870 679.741 O.OOE+OO 4.86E-05 9.73E-Q5
 
U-232 4.1927E-Q7 339.870 679.741 O.OOE+OO 1.42E-Q4 2.85E-Q4
 Thermal Power 
U-233 6.8491E-OS 339.870 679.741 O.OOE+OO 2.33E-Q5 4.66E-Q5 Nominal Heat Bounding 
U-234 2.0189E-Q6 339.870 679.741 O.OOE+OO 6.86E-Q4 1.37E-Q3 Output Heat Output 
U-235 -2.6572E-Q6 339.870 0.000 1.48E-Q3 5.57E-Q4 1.46E-03 /Walls) /Wattsi 
U-236 1.3575E-Q5 339.870 679.741 O.OOE+OO 4.61E-Q3 9.23E-Q3 2.23E+Ol 4.46E+Ol 
U-238 -2.2698E-Q8 339.870 0.000 9.71E-05 8.94E-Q5 9.71E-Q5 Total Total 
Y-90 2.5846E+OO 339.870 679.741 O.OOE+OO 8.72E+02 1.74E+03
 
Other Radianuelides 1.21E+03 2.42E+03
 

HI. tl!lllll/ate~SUmltll""", .Ild()~ : 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX-Er U 

BOL Enrichment Of.: 70.05184872 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated

Nominal: 327.422 339.870 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 679.741 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multipli. GlvenSumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.04 1.04 I 1.001 
Bounding:1 2.08 

1Reactor shutdolMl, core removal, storage, shiPping or other date confnmmg that Irradiation ceased for fuel.
 

2Total burnup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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I. Fuel and Template W'0lrJJIati0u 
Fuel N.me: TRIGA FLIP FFCR (OSU) 

SNFID#: 702 

Fuel Radionuclide Inventory_W...;;o_rk_s_h_ee~t _ 
Estmated 

l Fuei decay start date: 2025 Canister usage: 
Estimates as of: 2030 18"x10' 

Fuel Unlbl & Oeser: 4 - ELEMENT Templ.te: TAIGA-FLIP (lWIU-Z",. SST. 60 to 100%. U) 0.05
 
Heavy Metal Mas.: BOL=.64k9 ; EOL=.62k9 'Template Bumup(MWd): 66.52
 
ROD Storage Site: INEEl Templ.te BOllieavy Metal Mas. (MT): 0.000196
 

':U:".'::,,:-...,'::.,...._~,....~ ._-- ,....:- -:-_.""T~e;;.;m;:;p;;.;late;;;.;.;Deca~.;;;V..T;;.;i;;.;me;.;;;.· .;;.5..ve;;;;.;;.;rs' ""1I"_,....::-_-.~- __-
~u:a m x" Xb b Yn Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
tv;;-Z2'77,- ._='2.C'8488=::="'E:-:-1;:::0:- --'2"'1;:c.6"'7"'0 43""'.33o==9 .O=,.OO~E+OO 6.17;.:Eo--C'OQ:;-__--=1.C'23;c.Eo--G8~--lf_--'A"V:"9:-:. __~=-:-:Me~V:-

Am-241 7.5767E-03 21.670 43.339 0.OOE+OO---1-.64:~Ec.;-0~1,------:3c:;.2,;8"'Ec.;-Q;;;1,---~+--::0~.0;;;15~0-__-,,6,::.993::-:.;E:,+~12 
Am-242m 2.4459E-05 21.670 43.339 O.OOE+OO 5.30E-114 1.06E-03 0.0250 1.534E+12 
Am-243 3.OQ83E-Q5 21.670 43.339 O.OOE+OO 6.71 E-04 1.34E-Q3 0.0375 1.357E+12 
C-14 1.2590E-04 21.670 43.339 .."4615='EE~-Q-114~3--ll-~-"0'-'.0=57=5:-------'-1.=35=5=E:'+-"12~0.OOE='+O~0---72".7·~3~Eo--~03~~~~~~~~5='1"
CI-36 2.6624E-06 21.670 43.339 O.OOE+OO 5.77=E~-~05_:_ __---,~=-==-_-j~--,,0.:::08=50~--_8::'.4:::30=E~+1'_'_1 
Cm-243 3.8244E-Q5 21.670 43.339---0.00E+oo 8.29E-04 l.66E-Q3 0.1250 6.768E+ll 
Cm-244 4.1010E-Q3 21.670 43.339 0.OOE-"+OO~-_ ___;8:::.::o89"'Eo--.::0"'2 -:1:.;.7=8o;Ec--Q'=1';----j1____"0.=22=:50~-_-7=.=164==E~+1,_,_1 
Co-60 1.2410E+OO 21.670 43.339 O.OOE+oo 2.69:o:E='+O~1----;5"'.38~E:'+O~1_-If-_,,0.:;;37;;;50~ __-3'".;;,57;::5:;oE-"+1~1 
Cs-l34 6.5454E-Ql 21.670 43.339 O.OOE+OO 1.42";,:E:=+O~1---"'2.::;84"'E:=+O~1--n---0==.~57~50::-----75.':-91::6:=E~+lo::-2 
CS-l35 1.9753E-Q5 21.670 43.339 O.OOE+OO 4.28E-04 8.56E-114 0.8500 1.085E+12 
CS-137 2.7375E+OO 21.670 43.339 O.OOE+OO 5.93E+Ol 1.19E+02 1.2500 4.169E+12 
EU-l54 1.2324E-Ql 21.670 43.339 O.OOE+OO 2.67E+OO 5.34E+OO 1.7500 5.576E+09 
EU-155 5.3037E-Q2 21.670 43.339 0.OOE-"+OO~-~----'1C'.1'5:"EO'+OO~----"2"'.30:~E:'+oo~-+-72.':-2500=-----'4"'.~37"1::::E~+09~ 
Fe-55 7.9555E-Ql 21.670 43.339 O.OOE+OO 1.72E+Ol 3.45E+Ol 2.7500 3.962E+07 
H-3 1.0531 E-Q2 21.670 43.339 O.OOE+OO 2.28E-Q1 4.56E-Ol 3.5000 4.664E+06 
~129 7.1287E-Q7 21.670 43.339 O.OOE+OO l.54E-Q5 3.09E-Q5 5.0000 1.117E+03 
Kr-85 2.4955E-Ql 21.670 43.339 O.OOE+OO 5.41 E+OO l.08E+Ol 7.0000 1.286E+02 
Np-237 1.2121E-Q5 21.670 43.339 O.OOE+OO 2.83E-114 5.25E-114 11.0000 1.475E+Ol 
Pa-231 1.1230E-OQ 21.670 43.339 O.OOE+OO 2.43E-08 4.87E-G8 
Pl>-21 0 6.1636E-14 21.670 43.339 O.OOE+OO 1.34E-12 2.67E-12 
Pm-147 1.1302E+OO 21.670 43.339 O.OOE+OO 2.45E+Ol 4.90E+Ol 
PU-236 5.4826E-Q2 21.670 43.339 O.OOE+OO 1.19E+OO 2.38E+OO 
PU-239 1.4056E-Q3 21.670 43.339 O.OOE+OO 3.05E-02 6.09E-Q2 
PU-240 1.1536E-Q3 21.670 43.339 O.OOE+OO 2.50~E~-Q~2,---__-",5"i.00~E~-OZ:7----j1 
PU-241 4.2995E-Q1 21.670 43.339 O.OOE+OO 9.32E+OO l.86E+Ol 
PU-242 4.9910E-06 21.670 43.339 O.OOE+OO 1.08E-04 2.16E-114 
Ra-226 2.4008E-13 21.670 43.339 O.OOE+OO 5.20E-12 l.04E-ll 
Ra-Z28 1.8220E-ll 21.670 43.339 O.OOE+OO 3.95E-l0 7.90E-l0 
RU-l06 1.0343E-Q1 21.670 43.339 O.OOE+OO 2.24E+OO 4.48E+OO 
5&79 1.2832E-Q5 21.670 43.339 O.OOE+OO 2.78E-04 5.56E-114 
Sn-l26 l.2090E-Q5 21.670 43.339 O.OOE+OO 2.62E-Q4 5.24E-Q4 
Sr-90 2.5646E+OO 21.670 43.339 O.OOE+OO 5.56E+01 1.11 E+02 
Tc-gg 4.0319E-114 21.670 43.339 O.OOE+OO 8.74E-Q3 1.75E-Q2 
Th-229 7.7375E-ll 21.670 43.339 O.OOE+OO 1.68E-Q9 3.35E-Q9 
Th-230 1.2211E-l0 21.670 43.339 O.OOE+OO 2.85E-09 5.29E-Q9 
Th-232 2.3842E-11 21.670 43.339 O.OOE+OO 5.17E-10 1.03E-Q9 
Tl-208 1.4313E-Q7 21.670 43.339 O.OOE+OO 3.10E-06 6.20E-06 
U-232 4.1927E-Q7 21.670 43.339 O.OOE+OO 9.OQE-06 1.82E-Q5 Thermal Power 
-;U""-~233~-_---------;:6;=:.84~9;iclEo--~08.;c_- ~2,;-1."'6=70::__----43~.33~:9:---__-,0"'."'00:;;Eo-+OO~-_-""1-';.48=E:..:-<J6~--_"'2c:.9;:,7"E-:-<J6:;:_____/INominaIHeatBounding 
lI-234 2.0189E-06 21.670 43.339 O.OOE+OO 4.37E-Q5 8.75E-Q5 OUtput Heat Output 
U-235 -2.8572E-06 21.670 0.000 9.67E-114 9.OQE-114 9.67E-114 (Watts) (Wattsi 
U-236 1.3575E-Q5 21.670 43.339 O.OOE+OO 2.94E-114 5.68E-114 1.42E+OO 2.84E+OO 
U-238 -2.2698E-G8 21.670 0.000 6.47E-Q5 6.43E-Q5 6.47E-Q5 Tolal Total 
V-90 2.5646E+OO 21.670 43.339 O.OOE+OO 5.56E+Ol 1.11E+02 
Other Radionuclides 7.72E+Ol l.54E+02 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;o~=:=~l------,ou-.=~;:~:':.:,,-E""r-_+-----;60c=-:-t~::.1::0:::0---j 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 6.033/ 21.670 Noninal bumup caIrolaied from the heavy metal mass -.yed.
 
Bounding: I 43.339 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumuo Multiolier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nomlr.al: 0.10 3.59
 I 1.001 

Bounding: 0.20 ,
Reactor shutdown. core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

~olal bumup for all fuel associated with this wot1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
L FuellWdT~ Inf_tioa Estimated 

Fuel Name: TRIGA FLIP FFCR (SO. KOREA) 1FueI decay start date: 1997 Canister usage: 
SNFID#: 733 Estimates as of: 2030 18"x10' 

Fuel Units & Descr: 4 - ELEMENT Template: TRIGA-FLIP (lW/U-Zrx, SST. 60 10 100%. U) 0.05 
Heavy MetaJ Mass: BO~.64k9 ; EOl=.56k9 'Template Bumup(MWd): 66.52 
ROD Slorage Site: INEEl Template BOl Heavy Matsl Mass (MT): 0.000196 

Template Decay Time· 25 years 
n.&1imates m x. x. b y. y. Gamma Sources 

Photon Tolal 
CIIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.0386E-09 73.372 146.745 O.OOE+OO 7.62E-<l8 1.52E-Q7 Avg. MaV 
Am-241 1.4973E-02 73.372 146.745 O.OOE+OO 1.10E+OO 2.20E+OO 0.0150 1.290E+13 
Am-242m 2.2324E-Q5 73.372 146.745 O.OOE+OO l.64E-03 3.28E-03 0.0250 2.671E+12 
Am-243 3.0923E-05 73.372 146.745 O.OOE+OO 2.27E-03 4.54E-03 0.0375 2.347E+12 
C-14 1.2559E-Q4 73.372 146.745 O.OOE+OO 9.21E-03 1.84E-02 0.0575 2.522E+12 
CI-38 2.6624E-OB 73.372 146.745 O.OOE+OO 1.95E-04 3.91E-04 0.0850 1.505E+12 
Cm-243 2.3527E-Q5 73.372 146.745 O.OOE+OO 1.73E-03 3.45E-03 0.1250 1.028E+12 
Cm-244 1.9092E-03 73.372 146.745 O.OOE+OO 1.40E-Ol 2.80E-Ol 0.2250 1.300E+12 
Co-£O 8.9552E-Q2 73.372 146.745 O.OOE+OO 6.57E+OO 1.31E+Ol 0.3750 5.644E+l1 
Cs-l34 7.9074E-04 73.372 146.745 O.OOE+OO 5.80E-02 1.16E-Ql 0.5750 9.436E+12 
Cs-135 1.9753E-05 73.372 146.745 O.OOE+OO 1.45E-03 2.90E-03 0.8500 1.586E+l1 
Cs-137 1.7243E+OO 73.372 146.745 O.OOE+OO 1.27E+02 2.53E+02 1.2500 1.073E+12 
EU-154 2.4B09E-02 73.372 146.745 O.OOE+OO 1.81E+OO 3.61E+OO 1.7500 4.458E+09 
EU-155 3.2456E-03 73.372 146.745 O.OOE+OO 2.38E-Ol 4.76E-Ql 2.2500 5.421E+06 
Fe-55 3.8805E-03 73.372 146.745 O.OOE+OO 2.B3E-Ol 5.67E-Ol 2.7500 7.413E+05 
H-3 3.4305E-03 73.372 146.745 O.OOE+OO 2.52E-Ql 5.03E-Ql 3.5000 4.313E+03 
1-129 7.1287E-07 73.372 146.745 O.OOE+OO 5.23E-05 1.05E-04 5.ססOO 1.830E+03 
Kr-85 6.8538E-Q2 73.372 146.745 O.OOE+OO 5.03E+OO 1.01E+Ol 7.ססOO 2.101E+02 
Np-237 1.2219E-05 73.372 146.745 O.OOE+OO 8.97E-04 1.79E-03 11.ססOO 2.408E+Ol 
Pa-231 2.0701E-09 73.372 146.745 O.OOE+OO 1.52E-07 3.04E-Q7 
Pb-210 1.3279E-12 73.372 146.745 O.OOE+OO 9.74E-l1 1.95E-l0 
Pm-147 5.7517E-Q3 73.372 146.745 O.OOE+OO 4.22E-Ql 8.44E-Ql 
Pu-238 4.6828E-02 73.372 146.745 O.OOE+OO 3.44E+OO 6.87E+OO 
Pu-239 1.4048E-03 73.372 146.745 O.OOE+OO l.03E-Ql 2.OBE-Ql 
Pu-240 1.15B3E-<l8 73.372 146.745 O.OOE+OO 8.46E-02 1.70E-Ol 
Pu-241 1.6431E-Ql 73.372 146.745 O.OOE+OO 1.21E+Ol 2.41E+Ol 
Pu-242 4.9910E-Q6 73.372 146.745 O.OOE+OO 3.66E-04 7.32E-04 
Ra-226 5.4390E-12 73.372 146.745 O.OOE+OO 3.99E-l0 7.98E-l0 
Ra-228
 2.3437E-ll 73.372 146.745 O.OOE+OO 1.72E-09 3.44E-Q9 
RU-1OB
 1.1115E-07 73.372 146.745 O.OOE+OO 8.16E-Q6 1.63E-Q5 
8e-79
 1.2829E-Q5 73.372 146.745 O.OOE+OO 9.41E-04 1.88E-03 
8n-126 1.2088E-Q5 73.372 146.745 O.OOE+OO 8.87E-Q4 1.77E-Q3 
8r-90 1.5935E+OO 73.372 146.745 O.OOE+OO 1.17E+02 2.34E+02 
Tc-99 4.0319E-04 73.372 146.745 O.ooE+OO 2.96E-Q2 5.92E-Q2 
Th-229 2.4023E-l0 73.372 146.745 O.OOE+OO 1.76E-08 3.53E-08 
Th-230 9.6948E-l0 73.372 146.745 O.OOE+OO 7.11E-<l8 1.42E-Q7 
Th-232
 2.3857E-ll 73.372 146.745 O.OOE+OO 1.75E-09 3.50E-Q9 
TJ-208 1.3982E-Q7 73.372 146.745 O.OOE+OO 1.03E-Q5 2.05E-Q5 
U-232 3.7943E-07 73.372 146.745 O.OOE+OO 2.78E-05 5.57E-Q5 Thenmal Power 
U-233 6.9814E-<l8 73.372 146.745 O.OOE+OO 5.12E-Q6 1.02E-Q5 Nominal Heat Bounding 
U-234 5.4059E-Q6 73.372 146.745 O.OOE+OO 3.97E-04 7.93E-04 Output Heat Output 
U-235 -2.6572E-Q6 73.372 0.000 9.65E-Q4 7.70E-Q4 9.65E-Q4 /Wattsl /Watts) 
U-236 1.3576E-05 73.372 146.745 O.OOE+OO 9.96E-Q4 1.99E-03 1.68E+OO 3.37£+00 
U-238 -2.2698E-Q8 73.372 0.000 6.44E-Q5 6.27E-Q5 6.44E-Q5 Total Total 
Y-90 1.5935E+OO 73.372 146.745 O.OOE+OO 1.17E+02 2.34E+02 
Other Radionuclldes 1.24E+02 2.49E+02 
Ill. Temoillte ~ $tmlnlan', JJ_ OludChecks 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
ReactorModerato<: LW AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZJHX-Er U 

BOl Enrichment 0/.: 69.98432602 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 30.0711 73.372 Nominal bumup cafculated from the heavy metal mass destroyOO. 
Bounding: 146.745 Bounc:ling bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> MulU1lI1er Given Bumul> EsUmated EOl HMlGlven EOl HM 

Nomlnal:1 0.34 2.44 I 1.001 
Bounding: 0.68 ,

Reactor shutdown, core removal, storage. shipping or other date confirming that lRadiatlon ceased for fuel.
 

2Total bumup for all fuel associated INith this wo'*sheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide InventoryY";;.;;o"'rk;;;;s;;;h"'ee=t _ 
I. Fuel and Template Infmmatioa Estimated 

Fuel Name: TRIGA FUP UNIV OF WISCONSIN 'Fuel decay start date: 2035 Canister usage:
 
SNF ID #: 1035 Estimates as of: 2030 18"xl0'
 

Fuel Units & Doser: 9 - ELEMENT Tempi....: TRIGA-FUP (lW/U-Zrx. SST. 60 to 100%. U) 0.08
 
Heavy Metal Mass: BOl.=I.571<g ; EOl:l.57kg 'Tempi.... Bumup(MWd): 66.52
 
ROD Storage Site: INEEl Template BOl Heavy Metal Msss (MT): 0.000196
 

Template Decay Time" 5 years
 

n. Estimates m b y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding '':uel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Buroup (MWd)' Buroup (MWdl' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.8488E-l0 59.322 118.644 O.ooE+OO 1.69E-08 3.38E-08 Avg. MeV 
~Am=:-:;-2"'4;-;1-------:7='.5:=7;;6;:;7i=E-::-03;;;---------;5"'9;-;.3'~2~2----~tl;-;8O::.644~ ---6.00E;=-+OO'-;:~:---~4.~4~9E;=--""071---""8::.9~9E;=--""071--j1---'-'0'::'.0"'1=50;O-C--------;-1."'91 c4:"'E+--,t"'3 

~A"::m:--;;-24~2""m~_--_-_2;;-."'44;;;5;;;9"Eo--Q~5o__---_:5;_;9;c.3;;;22;;;__----'"11;-;8;c.644~ O.ooE+OO 1.45E-03 2.90E_Q3 0.0250 4.201E+12 
Am-243 3.0983E_Q5 59.322 118.644 __3""-o-71,,6::;E;'-+-'7120.OOE+OO'-~--:_1='."84.=:E~--=0:::o3-_---'3,,.68~Eo_-Q"'3:O___lI_____:o0.:::0=37=5'----
-"C~-1~4,=- .__---"1.'.:25~90~Eo_-04~-_-_--,5:"9,,,.3~2,,,2,---_--,-11,,8=:.644 O.ooE+OO 7.47E-03 1.49E_Q2 0.0575 3.709E+12 
CI-38 2.6824E-Q6 59.322 118.644 O.ooE+OO l.58E-Q4 3.16E-04 0.0850 2.308E+t2 
Cm-243 3.8244E-Q5 59.322 118.644 6:OOE+OO·~----::2:=;.2;':7;;:Ec;-0~3;----------=;4'-::.54~E--;-0;::3:---1f--:0"".1=:2::;50=-------=;1"';.S=5=3E='+-:1-=-2 
Cm-2"447-----------'4"'.1~0"'1'00-=E-:-0"'3'--------"5::;9".3?:2'.:2-----t"1"'8"'.644C'-:---"'0".00~-=E-'-+OO="------'2?43E-Ol 4.87E_Ql 0.2250 1.961E+12 
Co-6O 1.2410E+OO 59.322 118.644 O.ooE+OO 7.38E+Ol 1.47E+02 0.3750 9.786E+l1 
Cs-l34 6.5454E_Ql 59.322 118.644 O.OOE+OO 3.68E+Ol 7.77E+Ol 0.5750 1.620E+13 
Cs-l35 1.9753E-05 59.322 118.644 O.ooE+OO 1.17E-03 2.34E_Q3 0.8500 2.971E+12 
CS-137 2.7375E+OO 59.322 118.644 O.ooE+OO 1.62E+02 3.25E+02 1.2500 1.141E+13 
Eu-l54 1.2324E_Ql 59.322 118.644 O.OOE+OO 7.31E+OO 1.46E+Ol 1.7500 1.527E+l0 
Eu-155 5.3037E-02 59.322 118.644 O.ooE+OO 3.15E+OO 6.29E+OO 2.2500 1.197E+l0 
Fe-55 7.9555E_Ql 59.322 118.644 O.ooE+OO 4.72E+Ol 9.44E+Ol 2.7500 1.085E+08 
H-3 1.0531E_Q2 59.322 118.644 O.OOE+OO 6.25E-Ol 1.25E+OO 3.5000 1.277E+07 
1-129 7.1287E-07 59.322 118.644 O.ooE+OO 4.23E-Q5 8.46E-OS 5.0000 3.OS9E+03 
Kr-SS 2.4955E_Ql 59.322 118.644 O.ooE+OO 1.48E+Ol 2.96E+Ol 7.0000 3.520E+02 
Np-237 1.2121E_Q5 59.322 118.644 O.ooE+OO 7.19E-04 1.44E_Q3 11.0000 4.039E+01 
Pa-231 1.1230E_Q9 59.322 118.644 O.ooE+OO 6.66E-08 1.33E-07 
Pb-21 0 6.1638E-14 59.322 118.644 O.ooE+OO 3.66E-12 7.31E-12 
Pm-147 1.1302E+OO 59.322 118.644 O.ooE+OO 6.70E+Ol 1.34E+02 
Pu-238 5.4826E-Q2 59.322 118.644 O.ooE+OO 3.25E+OO 6.50E+OO 
Pu-239 1.4056E_Q3 59.322 118.644 O.ooE+OO 8.34E_Q2 1.67E-Ol 
Pu-240 1.1536E-Q3 59.322 118.644 O.ooE+OO 6.84E_Q2 1.37E_Ql 
Pu-241 4.2995E_Ql 59.322 118.644 O.OOE+OO 2.55E+Ol 5.10E+Ol 
Pu-242 4.9910E-Q6 59.322 118.644 O.ooE+OO 2.96E-Q4 5.92E-Q4 
Ra-226 2.4008E-13 59.322 118.644 O.OOE+OO 1.42E-ll 2.SSE-ll 
Ra-228 1.8220E-ll 59.322 118.644 O.ooE+OO 1.08E_Q9 2.16E-09 
Ru-1OG 1.0343E_Ql 59.322 118.644 O.ooE+OO 6.14E+OO 1.23E+Ol 
8&-79 1.2832E-Q5 59.322 118.644 O.ooE+OO 7.61E-04 1.52E-Q3 
8n-126 1.2090E-Q5 59.322 118.644 O.ooE+OO 7.17E-Q4 1.43E-03 
8r-90 2.5646E+OO 59.322 118.644 O.ooE+OO 1.52E+02 3.04E+02 
Tc-99 4.0319E-Q4
 59.322 118.644 O.ooE+OO 2.39E_Q2 4.78E_Q2 
Th-229 7.7375E-ll
 59.322 118.644 O.ooE+OO 4.59E_Q9 9. 18E-09 
Th-230 1.2211E-l0 59.322 118.644 O.ooE+OO 7.24E-Q9 1.45E-08 
Th-232 2.3842E-ll 59.322 118.644 O.ooE+OO 1.41 E-09 2.83E_Q9 
T1-208 1.4313E_Q7 59.322 118.644 O.ooE+OO 8.49E-Q6 1.70E-Q5 
U-232 4.1927E_Q7 59.322 118.644 O.OOE+OO 2,49E-Q5 4.97E-Q5 Thermal Power 
7U;c-233~,- -c6",.:::o84:;,;9~1;;:E",-08;;;;- -:5;_;9;c.3;;;2;::;2:-- -;;-11;-;8;c'644~,-__-;O;,;.OO::;;;:Eo_+OO~_-_~4,;;.06~E-06--;;-:;_-__8;;-.~13~E;=_-06~_--jINominaiHeat Bounding 
U-234 2.0189E-Q6 59.322 118.644 O.ooE+OO 1.20E-Q4 2.40E-Q4 OUtput Heat Output 
U-235 -2.6572E-Q6 59.322 0.000 2.38E-03 2.22E_Q3 2.38E-Q3 /Watts\ (Watts) 
U-238 1.3575E-Q5 59.322 118.644 O.OOE+OO 8.OSE-Q4 1.61E-Q3 3.89E+OO 7.78E+OO 
U-238 -2.2698E-08 59.322 0.000 1.59E-Q4 1.58E-Q4 1.59E-Q4 Total Total 
Y-90 2.5846E+OO 59.322 118.644 O.ooE+OO 1.52E+02 3.04E+02 
Other Radionuclides 2.11 E+02 4.23E+02 
W. TemoiateSelel'6onS-rv, B ,andChecb 
Template selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE
 LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~:'=:=~~I__-"':O:-.93004832:::Z:::rH:;-X:-:-E:::r;:-_+------:60~t~'-:I:::oo::----I 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
From SFD 1 Estimated


Nomlnal:1 59.3221 Nominal bum,? laken dredly lrom 8FD (cooverted 10 MWd).
 
Bounding:1 I 118.644 Bounding bumap assurr.ed 10 be twice nominal bumup.
 

Checks 
estimated Bumupl 

Bumup Mulllplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 0.11 0.00 I 0.961
 

Bounding: 0.22
 , 
Reador shutdown, core removal, storage, shipping or other date conftmung that IRadiation ceased for fuel.
 

2TQtaI bumup for all fuel associated >Mth this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ......1'........te InfotJllation Estimated 

Fuel Name: TRIGA HIGH POWER (GA) 1Fuel deeay start date: 1970 Canister usage: 
SNFID#: 998 Estimates 8S of: 2030 181lxl0' 

Fuel Units & Doser: 4 - ELEMENT Template: TRIGA-FLIP (LWIU-Zrx. SST. 60 to 100%. U) 0.05 
_vyMetal Maa.: BO~.l2l<g ; EOk12kg 'Template Bumup(MWd): 66.52 
ROD Storage Site: INEEL Template BOL _vy Metal Ma•• (MT): 0.000196
 

Template Decay Time" 50 years
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Fiadionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0776E-09 2.220 4.440 O.OOE+OO 4.61E-09 9.23E-09 Avg.MeV 
Am-241 1.6777E-Q2 2.220 4.440 O.ooE+OO 3.72E-02 7.45E-Q2 0.0150 2.150E+l1 
Am-242m 1.9919E-Q5 2.220 4.440 O.ooE+OO 4.42E-05 8.84E-Q5 0.0250 4.441E+10 
Am·243 3.0848E-05 2.220 4.440 O.ooE+OO 6.85E·05 1.37E-04 0.0375 3.879E+10 
C-14 1.2521E-04 2.220 4.440 O.ooE+OO 2.78E-04 5.56E-04 0.0575 4.239E+10 
CI-36 2.6624E-06 2.220 4.440 O.ooE+OO 5.91E-06 1.18E,-05 0.0850 2.498E+10 
Cm-243 1.2813E-05 2.220 4.440 O.ooE+OO 2.84E-Q5 5.69E-05 0.1250 1.640E+l0 
Cm-244 7.3361E-04 2.220 4.440 O.ooE+OO l.63E-Q3 3.26E-Q3 0.2250 2.155E+10 
Co-50 3.3494E-Q3 2.220 4.440 O.ooE+OO 7.44E-03 1.49E-Q2 0.3750 9.379E+09 
Cs-134 1.7799E-Q7 2.220 4.440 O.OOE+OO 3.95E-07 7.90E-07 0.5750 1.600E+11 
Cs-135 1.9738E-05 2.220 4.440 0.001';+00 4.38E-05 8.76E-05 0.8500 1.n9E+09 
Cs-137 9.6843E-Q1 2.220 4.440 O.ooE+OO 2.15E+OO 4.30E+OO 1.2500 1.889E+09 
Eu-154 3.2877E-03 2.220 4.440 O.ooE+OO 7.30E-03 1.46E-02 1.7500 4.771E+07 
Eu-155 9.8812E-05 2.220 4.440 O.ooE+OO 2.19E-Q4 4.39E-Q4 2.2500 1.025E+04 
Fe-55 4.8444E-Q6 2.220 4.440 O.OOE+OO 1.10E-05 2.20E-Q5 2.7500 1.727E+04 
H-3 8.4381E-Q4 2.220 4.440 O.ooE+OO 1.87E-03 3.75E-Q3 3.5000 5.550E+Ol 
1-129 7.1287E-Q7 2.220 4.440 O.ooE+OO 1.58E-06 3.17E-06 5.0000 2.353E+Ol 
Kr-85 1.3624E-02 2.220 4.440 O.ooE+OO 3.02E-02 6.05E-02 7.0000 2.688E+OO 
Np-237 1.2375E-05 2.220 4.440 O.ooE+OO 2.75E-05 5.50E-05 11.0000 3.073E-01 
Pa-231 32066E-09 2220 4.440 O.OOE+OO 7.12E-Q9 1.42E-OB 
Pb-21 0 1.0925E-11 2.220 4.440 O.ooE+OO 2.43E-11 4.85E-11 
Pm-147 7.8187E-Q6 2.220 4.440 O.ooE+OO 1.74E-Q5 3.47E-Q5 
Pu-238 3.8440E-Q2 2.220 4.440 O.OOE+OO 8_53E-Q2 1.71E-Q1 
Pu-239 1.4038E-Q3 2.220 4.440 O.ooE+OO 3.12E-03 6.23E-Q3 
Pu-240 1.155OE-03 2.220 4.440 O.ooE+OO 2.57E-03 5.13E-03 
Pu-241 4.9354E-02 2.220 4.440 O.OOE+OO 1.10E-Q1 2.19E-01 
Pu-242 4.9910E-Q6 2.220 4.440 O.OOE+OO 1.11E-05 2.22E-05 
Ra-226 2.9330E-11 2.220 4.440 O.ooE+OO 6.51E-11 1.30E-10 
Ra-228 2.3857E-11 2.220 4.440 O.OOE+OO 5.30E-11 1.06E-10 
RU-106 3.8455E-15 2.220 4.440 O.ooE+OO 8.54E-15 1.71E-14 
5e-79 1.2826E-Q5 2.220 4.440 O.ooE+OO 2.85E-05 5.70E-Q5 
5n-126 1.2OB7E-Q5 2.220 4.440 O.OOE+OO 2.68E-05 5.37E-05 
5r-90 8.7913E-01 2.220 4.440 O_ooE+OO 1.95E+OO 3.90E+OO 
Tc-99 4.0304E-Q4 2.220 4.440 O.ooE+OO 8.95E-Q4 1.79E-03 
Th-229 4.3912E-10 2.220 4.440 O.ooE+OO 9.75E-10 1.95E-Q9 
Th-230 2.8879E-Q9 2.220 4.440 O.OOE+OO 6.41E-Q9 1.28E-Q8 
Th-232 2.3888E-11 2.220 4.440 O.ooE+OO 5.30E-11 1.06E-10 
Tl-2OB 1.1027E-Q7 2.220 4.440 O.ooE+OO 2.45E-07 4.90E-Q7 
U-232 2.9871E-Q7 2.220 4.440 O.ooE+OO 6.63E-Q7 1.33E-06 Thermal Power 
U-233 7.1407E-OB 2.220 4.440 O.OOE+OO 1.59E-Q7 3.17E-Q7 Nominal Heat Bounding 
U-234 8.6801E-Q6 2.220 4.440 O.ooE+OO 1.93E-Q5 3.85E-05 Output Heat Output 
U-235 -2.6572E-Q6 2.220 0.000 2.35E-Q4 2.29E-Q4 2.35E-Q4 /Wattsl /Wattsl 
U-236 1.3576E-Q5 2_220 4.440 O.ooE+OO 3.01E-05 6.03E-Q5 2.80E-02 5_61E-02 
U-238 -2.2698E-OB 2.220 0.000 2.69E-Q6 2.64E-06 2.69E-Q6 Total Total 
Y-90 8.7928E-Q1 2.220 4.440 O.ooE+OO 1.95E+OO 3.90E+OO 
Other Radionudides 2.15E+OO 4.30E+OO 

m.TeIlI1IIllte $ele<;tioo ~tY.lklmu _C~ 
Template selection Summary 

From SFD Used Basis for Parameter Differences:
 
Reactor_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the following reasons:
 

Fuel Cladding: INCOLOY800 SST This fuel matches on aU parameters except dadding (SST is conservative).
 
BOL HM Constituents: U-ZrHX-Er U 

BOl Enrichment OJ.: 93.15162424 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 I 2.220 Nominal bumup assumed to be 20k of BOL heavy metal mass. 
Bounding: 4.440 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumupMulU_ Given BumuD Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.06 I 0.981 
Bounding: 0.11 ,

Reactor shutdown, core removal, storage, shipping or other date conflnmng that irradiation ceased for fuel.
 

trolal bumup for all fuel associated with this worKsheet must be divided by SOL heavy metal mass to get specifiC bumup values (MWdIMT).
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Fuel Radionuc;lide Inventory Worltsheet 
I. Fuel and Template hlf..tmation Estimated 

Fuel Name: TRIGA HIGH POWER (ROMANIA) 1r-uel decay start date: 1999 Canister usage: 
SNF ID I': 930 Estimates as of: 2030 18"x10' 

Fuel Units & Deser: 267 - ELEMENT Template: TRIGA-FLIP (lWIU-Zrx, SST. 60 to 100%. U) 2.41
 
Heavy Metal Mas.: BOl=11.83kg ; EOl=5.58kg 'Templ.te Bumup(MWd): 66.52
 
ROD Sto.-- Sik: INEEl Template BOl Heavy Metal Mass (MT): 0.000196 

Template Decay Time' 25 year.; 
n. Estimates m b y" Gamma Sources 

Photon Total 
CilMWd From Nominal SOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Invenlories(Ci) Invenlories(Ci) Group (bounding) 
Ac-227 1.0386E-09 5,938.035 11.241.665 O.ooE+OO 6.17E-06 1.17E-05 Avg. MeV 
-';Ai':m:'-~24'i:1;-----------;-1";.4:;;9~73"'E=-_o"2~----'5~,"938;;;;:.035~~-----;-1"1 ,S;2:;-41;':;.665---0.00E~+OO~:----;;8C';;.89E+01 1.68E+02 0.0150 9.881E+14 
,;Am=-2~4~2",m,--- 2'O'.",23:;;2~4~E_"-05,=_-----,5?-,9~38~.035=----71-,,1 ,~24::.1....66~':5, O.ooE+OO 1.33E_o1 2.51 E_o1 0.0250 2.046E+14 
-';A"m::-;::243= 73:o.092~3"'E=--~05:'_---__;5~,,,938;;;;:.035~'-----___o_ll,,,S;24:;-1;-:.66~ 5 O.ooE+OO l.84E_ol 3.48E-Ol 0.0375 1.798E+14 
-;C""-"'14'=- ___=1"'.2'=55"'9"'E=_-D4~-------'5=',7938='.035='-----___=11-",~24 71:.:.6",65 O.ooE+OO 7.48E_o1 1.41E+OO 0.0575 1.932E+14 
CI-36 2.6624E-06 5,938.035 11 ,241.665 0.ooE~+OO~--____:1"'.5,,8"'E'"'-0:;s2e__--__;2"'.9"'9;,Eo__-o:;s2e___jf-_:0cc.085O:=;:_--__;1;=;.1;:;53,::E=,+~14 
-;C"'m'-'-2;;-4;:;3e__---------'2,o,.~35?2==7,;::E_"-05'::'_-----'5?_,9?38~.0"'35_:o_--___=1~1,~24-;,1'''.66=-:'=5--~0.'7oo'''E=_+O~0--____:1;_:;.40E-01 2.64E_o1 0.1250 7.874E+13 
Cm-244 1.0092E_o3 5,938.035 11,241.665 O.OOE+OO 1.13E+01 2.15E+01 0.2250 9.962E+13 
-;C0-60~~----------=8"'.95~5:;'2o;E=_-~02;----__;5=',~938='.035='-----___=11~,~2471:.:0.665 O.ooE+OO 5.32E+02 1.01 E+03 0.3750 4.324E+13 
CS-134 7.0074E-D4 5,938.035 11,241.665 O.ooE+OO 4.70E+OO 8.89E+OO 0.5750 7.229E+14 
-;C<:S"'-1,,325:_----------;1"'.9,,77.53:;;E~-D5~----~5,"'9,,38"'.,,035~---_;1,;_1'0;,2:;-4,,1.:;;:665 O.OOE+OO 1.17E_o1 2.22E_o1 0.8500 1.215E+13 
'=C=S-""'1'=37';- 1::=-.7:-c2"'43"'E,:o+OO'"= ---c5?_,9?38~.0"'35_:o_--___=11-",~24-;:1~.665 O.ooE+OO 1.02E+04 l.94E+04 1.2500 8.223E+13 
EU-154 2.4609E_o2 5,938.035 11,241.665 O.ooE+OO 1.46E+02 2.77E+02 1.7500 3.415E+l1 
'=E':'u--=1~55=---~--~~--'3='.2=:4::;56~E-o~3-~~---c5?_,9?38~.0"'35_:o_--___=11~,~24-;:1~.665 O.OOE+OO 1.93E='+O~1~--::;:3.'765~E~+O~1-+-2?=25OO=----;:4.7.153:_=~E+08__= 
7FCce-"'5"'5--------'3='."'8605~~E-03-7.:'-------'5~,9~38~.O:o::::35=__-----'-11-",~24:::1~.665 O.ooE+OO 2.29E+01 4.34E+01 2.7500 5.679E+07 
H-3 3.4305E-D3 5,938.035 11,241.665 O.ooE+OO 2.04E+01 3.86E+01 3.5000 3.304E+05 

"'1-c'-12,o9,o---- --.o:-7.'-=1==28"'7"'E=_-0"'7=------'5=',"'938='.035=e__--___=11:.:,~24-;,1:.:.66~ 5 O.ooE+OO 4.23E_o3 8.01E_o3 5.0000 1.402E+05 
-;'Ki':::r-,085:;..;- ~_ ____'6~.;;:8536~;::E~-o~2~~_---c5~,9:s38;;;:;.035~~--,;_11;.:,;;:24~1c:;;:.665 O.ooE+OO 4.07E+02 7.70E+02 7.ססOO 1.610E+04 
Np-237 1.2219E_D5 5,938.035 11,241.665 O.ooE+OO 7.26E-02 1.37E_o1 11.ססOO 1.845E+03 
Pa-231 2.0701E_o9 5,938.035 11,241.665 O.ooE+OO 1.23E-OS 2.33E_D5 
Pb-21 0 1.3279E-12 5,938.035 11,241.665 O.ooE+OO 7.88E-D9 1.49E-oB 
-;P"'m'-;-;;;14~7-~~~--._75."'75"'1"'7;;:E:-;-03;;;--~~__;5:","'938~.0~35~~~----;1-;:1'S;24:;-1;-:.66~;.5 O.ooE+OO 3.42E+01 6.47E+01 
-;P.=U-;-2"'38_:o_-~----_----;:4."=68==2;::8:;:E-;-o"'2'--~~----'5=',"'938~.035=~--_=171,",2471;-:.66", 5 O.ooE+OO 2.78E+02 5.26E+02 
PU-239 1.4048E-03 5,938.035 11,241.665 O.ooE+OO 8.34E+OO 1.58E+01 
PU-240 1.1563E-03 5,938.035 11,241.665 O.ooE+OO 6.87E+OO 1.30E+01 

-;P",U_,,-2~4~1~ _"1."'643~1"'E:-c-o~1-------'5=',"'938~.0~35'=_~-----'1-"1 'e:24::.1:.:.66~ 5 O.ooE+OO 9.76E+02 1.85E+03 
PU-242 4.9910E-D6 5,938.035 11,241.665 O.ooE+OO 2.96E_o2 5.61E_o2 

-;Ra;=--;-22=6 "'5.'=43"'OO=.::E'-::-1c;2----'__----'5=',"'938~.0"'35_:o_------:C171,~241.665 O.ooE+OO 3.23E-oB 6.11 E-oB
Ra-228 2.3437E-11 5,938.035 11,241.665 O.ooE+OO 1.39E_o7 2.63E_o7 
RU-106 1.1115E_o7 5,938.035 11,241.665 O.ooE+OO 6.60E_D4 1.25E-03 
Se-79 1.2829E_D5 5,938.035 11,241.665 O.ooE+OO 7:62E_o2 1.44E_o1 
8n-126 1.2088E-05 5,938.035 11,241.665 O.ooE+OO 7.18E_o2 1.36E_o1 
Sr-90 1.5935E+OO 5,938.035 11,241.665 O.ooE+OO 9.48E+03 1.79E+04 
~T"'C-_;99:=-------4-;:."=03:::1~9,;::E""'-D4:;;----__;5?_,938~"'.0"'35_:o_--___=1~1,"'24~1",.665", O.ooE+OO 2.39E+OO 4.53E+OO 
.Th-229 2.4023E-10 5,938.035 11,241.665 O.ooE+OO 1.43E-D6 2.70E-D6 
Th-230 9.6948E-10 5,938.035 11,241.665 O.ooE+OO 5.76E-06 1.09E_D5 
Th-232 2.3857E-11 5,938.035 11,241.665 O.ooE+OO 1.42E_o7 2.68E_o7 
TI-208 1.3992E_o7 5,938.035 11,241.665 O.ooE+OO 8.30E_D4 1.57E-03 
U-232 3.7943E_o7 5,938.035 11,241.665 O.ooE+OO 2.25E_o3 4.27E-03 Thermal Power 
-i'Ui-'-2"'33~-------~6~.98~14;E='-oB~------;5~,,,938;;;;:.035~~_-___o_11;.:,;;:24:;,1;-:.665~~-----;O"_.00~E~+OO~----;;4:;.1,o5;::E.:;-D4~_--"'7.:;:85~E-D4~_-lINominaIHeatBounding
U-234 5.4059E-D6 5,938.035 11,241.665 O.ooE+OO 3.21E_o2 6.08E-D2 Output Heat Output 
U-235 -2.6572E-D6 5,938.035 0.000 2.38E-D2 8.03E~-o~3;:_--..:2~.38~E:-;-02~--jI-.,I.;;/W,a;;:tts:::.~\ /W:;;,atts;::.~\___~
·U.-:-2;;;36~-------1"'.'="35:=:7;;:6:iE'-;_D5c.=------;5;-:,9;;;38""'.035~~--·1::-1,20i4~1;:-:.66~5-~-O;c."'00"'E~+OO-=-~----c8;;C.06~~E_o2 1.53E_o1 1.36E+02 2.58E+02 
U-238 -22698E-oB 5,938.035 0.000 2.72E_D4 1.38E_D4 2.72E-D4 Total Total 
v-OO 1.5935E+OO 5,938.035 11,241.665 O.ooE+OO 9.48E+03 1.79E+04 
Other Radionuclides 1.01 E+04 1.00E+04 

Template Selection Summary 
From SFD UBed Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZtRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used forthe following reasons: 

Fuel Cladding: INeOlOY 800 SST This fuel matcheo OIl all _Iers except dedding (SST b conservelive). 

BO;:lM==:I--c:':O-.l:=Z~=X:::-~::-r:;---+-------=60~t~:.,l:::oo-=-----I 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estlmal8d 

Nominal:1 I 5,938.035 Nomine! bumup caJculeled llom the heavy mel~ mass destroyed. 
Bounding: I 11.241.665 Bounding bumup calctllated assuming all BOl heavy metal burned. 

Checks 
Estimated BumupJ 

BumuD MuitiDlier Given BumUD Estimated EOl HMlGlven EOl HM
 
Nominal: 1.48
 I 1.001 

Bounding: 2.80 ,
Reactor shutdown, core removal, storage, shippIng or other date conflnntng that IrradiatIon ceased for fuel.
 

~otal bumup for all fuel <lSSC)Qated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FIlelllJl<J Teq>lale Wormatlon Estimated 

Fuel Name: TRIGA HIGH POWER (ROMANIA) 'Fuel decay start dsts: 1978 Canister usage: 
SNFID#: 302 E~mamsa8~: ~W 18"x10' 

Fuel Units & Oeser: 611 . ELEMENT Template: TRIGA·FlIP (LW!U·Zrx, SST, 60 to 100%, U) 5.50 
Heavy Metal Mass: BOl=27.07kg : EOl=13.99kg 'Templsle Bumup(MWd): 66.52 
ROD Stor_ Site: INEEL Templsle BOL Heavy Metal Mass (MT): 0.000196 

Template Dscay Tims' 50 yaa... 
II. E$tlJnates m x. X. b y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0776E·09 12,427.124 24,854.249 O.OOE+OO 2.58E·05 5.16E-05 Avg. MeV 
Am-241 1.6777E-02 12,427.124 24,854.249 O.OOE+OO 2.08E+02 4.17E+02 0.0150 1.203E+15 
Am-242m 1.9919E-05 12,427.124 24,854.249 O.OOE+OO 2.48E-01 4.95E-01 0.0250 2.486E+14 
Am-243 3.0848E-05 12,427.124 24,854.249 O.OOE+OO 3.83E-01 7.67E-01 0.0375 2.171E+14 
C-14 1.2521 E-ll4 12,427.124 24,854.249 O.OOE+OO 1.56E+OO 3.11E+OO 0.0575 2.373E+14 
CI-36 2.6624E-OB 12,427.124 24,854.249 O.OOE+OO 3.31E-02 6.62E-02 0.0850 1.398E+14 
Cm-243 1.2813E-Q5 12,427.124 24,854.249 O.OOE+OO 1.59E-01 3.18E-01 0.1250 9.178E+13 
Cm-244 7.3361E-ll4 12,427.124 24,854.249 O.OOE+OO 9.12E+OO 1.82E+01 0.2250 1.206E+14 
Co-GO 3.3494E-03 12,427.124 24,854.249 O.OOE+OO 4.16E+01 8.32E+01 0.3750 5.249E+13 
Cs-134 1.7799E-07 12,427.124 24,854.249 O.OOE+OO 2.21E-03 4.42E-03 0.5750 8.955E+14 
Cs-135 1.9736E-05 12,427.124 24,854.249 O.OOE+OO 2.45E-01 4.91E-01 0.8500 9.957E+12 
Cs-137 9.6843E-01 12,427.124 24,854.249 O.OOE+OO 1.20E+04 2.41E+04 1.2500 1.057E+13 
Eu-154 3.2877E-Q3 12,427.124 24,854.249 O.OOE+OO 4.09E+01 8.17E+01 1.7500 2.670E+11 
Eu-155 9.8812E-05 12,427.124 24,854.249 O.OOE+OO 1.23E+OO 2.48E+OO 2.2500 5.736E+07 
Fe-55 4.9444E-OB 12,427.124 24,854.249 O.OOE+OO 6.14E-Q2 1.23E-01 2.7500 9.667E+07 
H-3 8.4361E-04 12,427.124 24,854.249 O.OOE+OO 1.05E+01 2.10E+01 3.5000 3.105E+05 
1-129 7.1287E-07 12,427.124 24,854.249 O.OOE+OO 8.88E-03 1.77E-Q2 5.0000 1.317E+05 
Kr-85 1.3624E-Q2 12,427.124 24,854.249 O.OOE+OO 1.69E+02 3.39E+02 7.0000 1.504E+04 
Np-237 1.2375E-Q5 12,427.124 24,854.249 O.OOE+OO 1.54E-Q1 3.08E-01 11.0000 1.719E+03 
Pa-231 3.2066E-Q9 12,427.124 24,854.249 O.OOE+OO 3.98E-Q5 7.97E-05 
Pb-210 1.092SE-11 12,427.124 24,854.249 O.OOE+OO 1.36E-07 2.72E-07 
Pm-147 7.8187E-OB 12,427.124 24,854.249 O.OOE+OO 9.72E-02 1.94E-01 
Pu-238 3.8440E-Q2 12,427.124 24,854.249 O.OOE+OO 4.78E+02 9.55E+02 
Pu-239 1.4038E-Q3 12,427.124 24,854.249 O.OOE+OO 1.74E+01 3.49E+01 
Pu-240 1.1560E-03 12,427.124 24,854.249 O.OOE+OO 1.44E+01 2.87E+01 
Pu-241 4.9354E-02 12,427.124 24,854.249 O.OOE+OO 6.13E+02 1.23E+03 
Pu-242 4.9910E-OB 12,427.124 24,854.249 O.OOE+OO 6.20E-Q2 1.24E-01 
Ra-226 2.9330E-11 12,427.124 24,854.249 O.OOE+OO 3.64E-07 7.29E-Q7 
Ra-228 2.3857E-11 12,427.124 24,854.249 O.OOE+OO 2.96E-Q7 5.93E-Q7 
Ru-1OB 3.6455E-15 12,427.124 24,854.249 O.OOE+OO 4.78E-11 9.56E-11 
5e-79 1.2826E-05 12,427.124 24,854.249 O.OOE+OO 1.59E-01 3.19E-01 
5n-126 1.2087E-Q5 12,427.124 24,854.249 O.OOE+OO 1.50E-01 3.00E-Q1 
5r-90 8.7913E-Q1 12,427.124 24,854.249 O.OOE+OO 1.09E+04 2.19E+04 
Tc-99 4.0304E-ll4 12,427.124 24,854.249 O.OOE+OO 5.01E+OO 1.00E+01 
Th-229 4.3912E-10 12,427.124 24,854.249 O.OOE+OO 5.48E-06 1.09E-QS 
Th-230 2.8879E-Q9 12,427.124 24,854.249 O.OOE+OO 3.59E-05 7.18E-05 
Th-232 2.3888E-11 12,427.124 24,854.249 O.OOE+OO 2.97E-07 5.94E-07 
TI-208 1.1027E-Q7 12,427.124 24,854.249 O.OOE+OO 1.37E-03 2.74E-Q3 
U-232 2.9871E-Q7 12,427.124 24,854.249 O.OOE+OO 3.71E-03 7.42E-Q3 Thermal Power 
U-233 7.1407E-oB 12,427.124 24,854.249 O.OOE+OO 8.87E-ll4 1.77E-03 Nominal Heat Bounding 
U-234 8.6801E-06 12,427.124 24,854.249 O.OOE+OO 1.08E-Q1 2.16E-Q1 Output HeatOulput 
U-235 -2.6572E-06 12,427.124 0.000 5.45E-Q2 2.15E-Q2 5.45E-02 (Watts) (Watts) 
U-236 1.3576E-Q5 12,427.124 24,854.249 O.OOE+OO 1.69E-01 3.37E-Q1 1.57E+02 3.14E+02 
U-238 -2.2698E-oB 12,427.124 0.000 6.24E-04 3.42E-ll4 6.24E-ll4 Total Total 
V-90 8.7928E-Q1 12,427.124 24,854.249 O.OOE+OO 1.09E+04 2.19E+04 
Other Radionuclides 120E+04 2.40E+04 
III. TemoIale~~"".Il_ alldC/ltdal 
Template Selection Summary

FromSFD Used Basis for Parameter Differences:
 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE This Ternplale was used for the following reasons:
 

Fuel Cladding: INCOLOVSOO SST This fuel malches on all parametemexcep! cladding (SST is cons&lValive).
 
SOL HM Constituenta: U-ZrHX-Er U

BOL Enrichment %: 93.14035234 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:1 I 12,427.124 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 24.854.249 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulliDlier Given Bumup Estimated EOl HMiGiven EOl HM 

Nominal:1 1.35 1 1.001 
Bounding: 2.71 ,

Reactor shutdoYll1, core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wol1<sheel must be divided by BOl heavy metal mass 10 gel specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fud and Template llIf(_tioli Estimated 

Fuel Nam9: TRIGA STD 'Fuel decay start date: 2019 Canister usage: 
SNFID#: 250 Estimates as of: 2030 18"xl0' 

Fuel Unlb & Oeser: 95 - ELEMENT Template: TRIGA-SS(LW/U-Zrx. SST. 101020%. U) 0.86 
Heavy Metal Maso: BOl=18.53k9 ; EOl=18.01k9 "Template Bumup(MWd): 6.65 
ROD Slorage Sib: If'>EEL Template BOl Heavy Metal Mass IMT): 0.000195 

Template Decay Time' 10 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Pllotonslsec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.3731E-09 489.714 979.427 O.OOE+OO 6.72E-07 1.34E-06 Avg. MeV 
Am-241 2.3865E-03 489.714 979.427 O.OOE+OO 1.17E+OO 2.34E+OO 0.0150 1.265E+14 
Am-242m 1.3812E-06 489.714 979.427 O.ooE+OO 6.76E-04 1.35E-03 0.0250 2.681E+13 
Am-243 1.4767E-07 489.714 979.427 O.ooE+OO 7.23E-DS 1.45E-04 0.0375 2.290E+13 
C-14 1.2863E-04 489.714 979.427 O.ooE+OO 6.30E-02 1.26E-Ol 0.0575 2.440E+13 
CI-38 2.8120E-06 489.714 979.427 O.ooE+OO 1.3BE-03 2.75E-03 0.0850 1.480E+13 
Cm-243 1.5895E-07 489.714 979.427 O.ooE+OO 7.78E-05 1.56E-D4 0.1250 9.732E+12 
-Cm-244 1.4008E-06 489.714 979.427 O.ooE+OO 6.86E-04 1.37E-03 0.2250 1.263E+13 
Co-50 6.6541E-Dl 489.714 979.427 O.OOE+OO 3.26E+02 6.52E+02 0.3750 5.799E+12 
Cs-l34 1.6867E-02 489.714 979.427 O.OOE+OO 8.27E+OO 1.65E+Ol 0.5750 9.086E+13 
Cs-l35 3.2195E-D5 489.714 979.427 O.OOE+OO 1.58E-D2 3.15E-02 0.8500 1.622E+12 
Cs-137 2.4556E+OO 489.714 979.427 O.OOE+OO 1.20E+03 2.41E+03 1.2500 4.SnE+13 
Eu-l54 1.0268E-D2 489.714 979.427 O.OOE+OO 5.03E+OO 1.01E+Ol 1.7500 2.936E+l0 
Eu-155 1.4570E-D2 489.714 979.427 O.oOE+OO 7.14E+OO 1.43E+Ol 2.2500 1.533E+09 
Fe-55 2.0381E-Dl 489.714 979.427 O.OOE+OO 9.97E+Ol 1.99E+02 2.7500 2.538E+07 
H-3 8.3940E-03 489.714 979.427 O.OOE+OO 4.11E+OO 8.22E+OO 3.5000 3.008E+06 
1-129 7.3684E-D7 489.714 979.427 O.ooE+OO 3.61E-04 7.22E-04 5.0000 5.225E+02 
Kr-85 1.8286E-Ol 489.714 979.427 O.OOE+OO 8.95E+Ol 1.79E+02 7.0000 5.911E+Ol 
Np-237 1.2482E-06 489.714 979.427 O.OOE+OO 6.10E-04 l.22E-03 11.0000 6.731E+OO 
Pa-231 4.9143E-oa 489.714 979.427 O.OOE+OO 2.41E-06 4.81E-06 
Pb-21 0 1.7173E-14 489.714 979.427 O.OOE+OO 8.41E-12 l.68E-ll 
Pm-147 5.6165E-Dl 489.714 979.427 O.OOE+OO 2.75E+02 5.50E+02 
Pu-238 9.9820E-D4 489.714 979.427 O.ooE+OO 4.89E-Dl 9.78E-Dl 
Pu-239 5.5293E-D3 489.714 979.427 O.OOE+OO 2.71E+OO 5.42E+OO 
Pu-240 2.1263E-03 489.714 979.427 O.OOE+OO 1.04E+OO 2.08E+OO 
Pu-241 8.0165E-D2 489.714 979.427 O.OOE+OO 3.93E+Ol 7.85E+Ol 
Pu-242 2.3128E-D7 489.714 979.427 O.OOE+OO 1.13E-D4 2.27E-D4 
Ra-226 9.9774E-14 489.714 979.427 O.OOE+OO 4.89E-ll 9.77E-ll 
Ra-228 2.1729E-l0 489.714 979.427 O.OOE+OO 1.06E-D7 2. 13E-D7 
Ru-l06 2.9519E-D3 489.714 979.427 O.OOE+OO 1.45E+OO 2.89E+OO 
8e-79 1.3017E-DS 489.714 979.427 O.OOE+OO 6.37E-D3 1.27E-D2 
8n-126 1.2167E-DS 489.714 979.427 O.OOE+OO 5.96E-03 1.19E-02 
8r-90 2.3128E+OO 489.714 979.427 O.OOE+OO 1.13E+03 2.27E+03 
Te-99 4.4241E-D4 489.714 979.427 O.OOE+OO 2.17E-Dl 4.33E-Dl 
Th-229 1.9459E-l0 489.714 979.427 O.OOE+OO 9.53E-06 1.91E-D7 
Th-230 2.5564E-ll 489.714 979.427 O.OOE+OO 125E-08 2.50E-06 
Th-232 2.5278E-l0 489.714 979.427 O.OOE+OO 1.24E-07 2.48E-D7 
TI-208 1.6947E-06 489.714 979.427 O.OOE+OO 8.30E-06 l.68E-DS 
U-232 4.6812E-06 489.714 979.427 O.OOE+OO 2.29E-DS 4.58E-DS Thermal Power 
U-233 12206E-Q7 489.714 979.427 O.OOE+OO S.98E-QS 1.20E-D4 Nominal Heat Bounding 
U-234 1.7323E-Q7 489.714 979.427 O.ooE+OO 8.48E-DS 1.70E-D4 Output Heat OutPut 
U-235 -2.6194E-06 489.714 0.000 8.01E-03 6.72E-03 8.01E-D3 (Watts) (Wattsl 
U-238 1.2693E-DS 489.714 979.427 O.OOE+OO 6_22E-03 1.24E-D2 1.92E+Ol 3.84E+Ol 
U-238 -3.6331 E-06 489.714 0.000 4.98E-D3 4.96E-03 4.98E-03 Tetal Tetal 
V-90 2.3128E+OO 489.714 979.427 O.OOE+OO 1.13E+03 2.27E+03 
Other Radienuelides 1.20E+03 2.40E+03 
lll. l'emnIate SdedionSUmmarv, llJI,d(;be¢Il& 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

BOL Enrich_l %:
 20 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD EsUrnated 

Nominal: 90.272 489.714 Nominal burnup calculated from the heavy metal mass destroyed. 
Bounding:1 I 979.427 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EsUrnatedBumupl
Bumul> MulU1ll1er Given Bumup EsUmated EOL HMlGlven EOL HM

Nominal: 0.78 5.42 I 1.001 
Bounding:1 1.55 ,

Reactor shutdown. core removal, storage. smppmg or other date confnTJung that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. /ilIeland Templale W~l.ion Estimated 

Fuel Name: TRIGA STD 'Fuel decay stan date: 2035 Canister usage: 
SNFID#: 268 Estimates as of: 2030 18"x10' 

Fuel Units 1\ Oeser: 137 - ELEMENT Template: TRIGA-SS (lWIU-Zrx. SST, 10 to 20%. U) 1.23 
Heavy Me1a1 Ma..: BOl.=26.721<9 ; EOl.=23.48k9 "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Me1a1 M..a (MT): 0.000195
 

Template Decay Time" 5 years
 
,n.Estimates m xn x. b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activily Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-10 3,086.436 6,172.873 O.ODE-+OO 2.63E-OS 5.26E-06 Avg. MeV 
Am-241 1.8331E-03 3,086.436 6,172.873 O.ODE-+OO 5.66E-+OO 1.13E+01 0.0150 9.977E+14 
Am-242m 1.4129E-06 3,086.436 6,172.873 O.ODE-+OO 4.36E-03 8.72E-03 0.0250 2.195E+14 
Am-243 1.4774E-07 3,086.436 6,172.873 O.ODE-+OO 4.56E-04 9.12E-Q4 0.0375 1.870E+14 
C-14 1.2871E-04 3,086.436 6,172.873 O.ODE-+OO 3.97E-01 7.94E-Ol 0.0575 1.919E+14 
CI-36 2.8120E-OS 3,086.436 6,172.873 O.ODE-+OO 8.68E-03 1.74E-02 0.0850 1.189E+14 
Cm-243 1.7940E-07 3,086.436 6,172.873 O.ODE-+OO 5.54E-04 1.11 E-03 0.1250 8.633E+13 
Cm-244 1.6962E-06 3,086.436 6,172.873 O.ODE-+OO 5.24E-03 1.05E-02 0.2250 1.008E+14 
Co-SO 1.2839E-+OO 3,086.436 6,172.873 O.ODE-+OO 3.96E+03 7.93E+03 0.3750 5.118E+13 
Cs-l34 9.0541E-02 3,086.436 6,172.873 O.ODE-+OO 2.79E+02 5.59E+02 0.5750 6.804E+14 
Cs-l35 3.2195E-05 3,086.436 6,172.873 O.ODE-+OO 9.94E-02 1.99E-Ol 0.8500 2.920E+13 
Cs-137 2.7564E-+OO 3,086.436 6,172.873 O.ODE-+OO 8.51E+03 1.70E+04 1.2500 5.930E+14 
EU-l54 1.5368E-02 3,066.436 6,172.873 O.ODE-+OO 4.74E+Ol 9.49E+Ol 1.7500 3.953E+l1 
Eu-155 2.9293E-02 3,086.436 6,172.873 O.ODE-+OO 9.04E+Ol 1.81E+02 2.2500 6.372E+l1 
Fe-55 7.7158E-ol 3,086.436 6,172.873 O.ODE-+OO 2.36E+03 4.76E+03 2.7500 5.056E+09 
H-3 l.l111E-02 3,086.436 6,172.873 O.ODE-+OO 3.43E+Ol 6.66E+Ol 3.5000 5.886E+08 
1-129 7.3684E-07 3,086.436 6,172.873 O.ODE-+OO 2.27E-03 4.55E-03 5.0000 3.251E+03 
Kr-SS 2.5263E-ol 3,086.436 6,172.873 O.ODE-+OO 7.80E+02 1.56E+03 7.0000 3.680E+02 
Np-237 1.2427E-06 3,086.436 6,172.873 O.ODE-+OO 3.84E-03 7.67E-03 11.0000 4.192E+Ol 
Pa-231 3.8511E-09 3,086.436 6,172.873 O.ODE-+OO 1.19E-05 2.36E-05 
Pb-210 7.3880E-15 3,086.436 6,172.873 O.ODE-+OO 2.28E-l1 4.56E-ll 
Pm-147 2.1023E-+OO 3,086.436 6,172.873 O.ODE-+OO 6.49E+03 l.30E+04 
Pu-238 1.0383E-03 3,066.436 6,172.873 O.ODE-+OO 3.20E-+OO 6.41E-+OO 
Pu-239 5.5293E-Q3 3,086.436 6,172.873 O.ODE-+OO 1.71E+Ol 3.41E+Ol 
Pu-240 2.1278E-Q3 3,086.436 6,172.873 O.ODE-+OO 6.57E-+OO 1.31E+Ol 
Pu-241 1.0195E-Ol 3,086.436 6,172.873 O.ODE-+OO 3.15E+02 6.29E+02 
Pu-242 2.3128E-07 3,086.436 6,172.873 O.ODE-+OO 7.14E-Q4 1.43E-03 
Ra-226 5.2782E-14 3,086.436 6,172.873 O.ODE-+OO 1.63E-10 3.26E-l0 
Ra-228 1.9338E-l0 3,086.436 6,172.873 O.ODE-+OO 5.97E-07 1.19E-06 
RU-1OS 9.1684E-02 3,086.436 6,172.873 O.ODE-+OO 2.83E+02 5.66E+02 
5e-79 1.3018E-DS 3,086.436 6,172.873 O.ODE-+OO 4.02E-02 8.04E-02 
5n-126 1,2167E-DS 3,086.436 6,172.873 O.ODE+OO 3.76E-02 7.51E-Q2 
5r-90 2.6045E-+OO 3,086.436 6,172.873 O.ODE-+OO 8.04E+03 1.61E+04 
Te-99 4.4241E-04 3,086.436 6,172.873 O.ODE-+OO 1.37E-+OO 2.73E-+OO 
Th-229 1.3713E-l0 3,086.436 6,172.873 O.ODE-+OO 4.23E-07 8.46E-07 
Th-230 1.8090E-l1 3,086.436 6,172.873 O.ODE-+OO 5.58E-Q8 1.12E-07 
Th-232 2.5278E-IO 3,086.436 6,172.873 O.ODE-+OO 7.80E-07 1.56E-OS 
TI-208 1.6947E-08 3,086.436 6,172.873 O.ODE-+OO 5.23E-05 1.05E-Q4 
U-232 4.8737E-Q8 3,086.436 6,172.873 O.ODE-+OO 1.50E-Q4 3.01E-04 Thermal Power 
U-233 1.2203E-07 3,086.436 6,172.873 O.ODE-+OO 3.77E-Q4 7.53E-04 Nominal Heat Bounding 
U-234 1.5925E-07 3,086.436 6,172.873 O.ODE-+OO 4.92E-04 9.83E-04 Output Heat Output 
U-235 -2.6194E-06 3,086.436 0.000 1.14E-02 3.35E-03 1.14E-02 (Walts) /Wattsl 
U-236 1.2693E-DS 3,086.436 6,172.873 O.ODE-+OO 3.92E-02 7.84E-Q2 1.80E+02 3.S9E+02 
U-238 -3.8331 E-08 3,086.436 0.000 7.20E-Q3 7.09E-Q3 7.20E-03 Total Total 
V-90 2.6060E-+OO 3,086.436 6,172.873 O.ODE-+OO 8.04E+03 1.61E+04 
Other Radionuelides 1.11E+04 2.23E+04 
'w.T$lIlIbte~ SUillmarv,D altdClJe$i 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Modendor. LW AND U Z1RC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U 

BOL Enrichment 0/.: 19.8 10 to 20 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 3,086.436 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 6,172.873 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumuo Multlalier Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 3.39 I 1.001 
Bounding: 6.78 ,

Reactor shutdown, core removal, storage, shlppmg or other date confun'llng that IrradiatIon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 

DOEl5NFIREP-078 December 2OD3 
Revision 1 Page 0-457 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Templale Infonnalion Estimated 

Fuel Namo: TRIGA 8TD , Fuel decay start date: 2035 Ca.nister usage: 
SNF 10 I): 262 Estimates as of: 2030 18"xl0' 

Fuel Units & Dese" 128 - ELEMENT Template: TRIGA-SS (lW/U-ZIX. SST. 10 to 20%. U) 1.15 
Heavy Metal Masn: BOl=24.96kg ; EOl=22.18kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mas. (MT): 0.000195 

Tem:plate Decay Time" 5 years 

n. Estimates m b y" y. Gamma Sources 
Photon TOlal 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

"'A""C-..o:2"'27,O ..,8c;.5;;:1,;;73:;:E~-""1 0;c .;;2:S.6~5:i'1.~51;:7;-----;<5.~3O~3;?~034 0.OOE+O~0:-----;2C;:.26E-06 4.52E_06 Avg. MeV 
Am-241 1.8331E.Q3 2.651.517 5,303.0:J4-----O:OOE+oo 4.86E+OO 9.72E+OO 0.0150 8.571E+14 

.:,A"m,"--=24.;:2"m"--- ._.::1.c;4=12==9"'Eo--06=- __'2",6""5"1".5,,1"=7~--__':5~,3~0:=3:=o.034 O.OOE+OO 3.75E-03 7.49E-03 0.0250 1.886E+14 

.;A;;:m:;.-"243= ._:o,l."'4;;c77:;;4"'Eo-.Q"'7;.- -:2".6;::5o-;l,,.5o-;lco:7~-_--.;:5"',3O""'3".0:_34~ O.OOE+OO 3.92E-04 7.83E-04 0.0375 1.606E+14 

.;C"--o;14~--------__='1.=28:;.7"'1~Eo-.Q4=-----'2".6""5,,1,,.5o-;l"=7~--__':5~,3O",3.034 O.OOE+OO 3.41E-Ol 6.83E-Ol 0.0575 1.649E+14 
CI-36 2.8120E_06 2,651.517 5,303.034 O.OOE+OO 7.46E.Q3 1.49E.Q2 0.0850 1.021E+14 

"'C:"m'-:-2"'4;.;3:--- _,1;.:.7"'940~:;:E-:.Q:.;7~_--_:2c;.6;;:5:.o1-:.5:.o1=7- __-c05.",303==.",,034 0.OOE~+OO~'----_-:4.:.:.7_:6:;::E-:.Q4~---.o;9-:.5:=l=E-:.Q4~-1f----'0:c.l::2::;:50=- __--:7,,:.4:.o1.:c6E~+c.:l::.3 
.;C"'m"--~244~--------.::1.~696=2e:::E:..-06~-----'2",6""5,,1c:.5,,1"=7~--__':5".30=3:=0.034 O.oOE+OO 4.50E-03 9.00E-03 0.2250 8.664E+13 
~Cc0..,-60~------.___cl:O,.2:283~9E~+OO""''---___o2'''.6~5'''1,o.5~17;;-------:5'';.3O~3.~0;:::J4 O.OOE+OO 3.40E+03 6.81E+03 0.3750 4.396E+13 
.;Cc=S-:-I=34Oc- ..c9='.054~"=I=E--=0=2-----'2"'.6"'5:.o1_:.5c:,17=-----=5~,3O~3.",0:::34 0.OOE,.::+OO=-__--'=2.:.:40,"'E=+O~2'-----..c4-:.80o:=E+O~2'----+-::.0.""57='50::::-------"5:::.84::.;5",Eo::+.::::.14 
Cs-135 3.2195E-05 2,651.517 5,303.034---o.00E+oo 8.54E-02 1.71E-Ol 0.8500 2.508E+13 
Cs-137 2.7564E+OO 2,651.517 5.303.034 O.OOE+OO 7.31E+03 1.46E+04 1.2500 5.094E+14 

"'E;::u..c-lc:::54"= I='.75368=o=E~-0~2c-------'2:!,6=5,,1c:.5,,1"'7~_-__,:5".3O~3,".034 O.OOE+OO 4.07E-Hll 8.15E+Ol 1.7500 3.396E+l1 
Eu-155 2.9293E-02 2,651.517 5,303.034 O.OOE+OO 7.77E-Hll 1.55E+02 2.2500 5.474E+l1 

"'F;ce-"'5::.5 ..c7c:..7;.,1"'58::==E.Q-:c:,I ~2"'.6o=5:.o1_:.5-c17=-----=5~,3,=0~3.",,034 O.OOE+OO 2.05E+03 4.09E+03 2.7500 4.344E+09 
H-3 1.1111 E.Q2 2,651.517 5,303.034 O.OOE+OO 2.95E-Hll 5.89E+Ol 3.5000 5.057E+08 
1-129 7.3684E.Q7 2,651.517 5,303.034 O.OOE+OO 1.95E.Q3 3.91E-03 5.0000 2.794E+03 
-i'Ki::r-"'85~----------'2c::.5:;c2~83c:;Ei'-.Q~I---__;2"'.6~5~1 ,o.5~17;;-----~5,303.034 O.OOE+OO 6.70E+02 1.34E+03 7.0000 3. 163E+02 
"'N"'p-_;2;;;3':-7-------_,I='.~24="2:=:;7"'E~-06~---__:2",6:;;5'::I-';.5'::1-=7--_--.;:5-:,303=="".034 O.OOE+OO 3.3OE-03 6.59E.Q3 11.0000 3.603E+Ol 
Pa-231 3.8511E-09 2.651.517 5,303.034 O.OOE+OO 1.02E-05 2.04E.Q5 
Pb-21 0 7.3860E-15 2,651.517 5.303.034 O.OOE+OO 1.96E-l1 3.92E-ll 
Pm-147 2.1023E+OO 2,651.517 5,303.034 0.OOE='+OO-::=__--=5"'.5:~7"'E.::+O""3=-----_,I".1='1~E:!+04'==_--11 
Pu-236 1.0363E-03 2,651.517 5.303.034 O.oOE+OO 2.75E+OO 5.51E+OO 
Pu-239 5.5293E.Q3 2,651.517 5,303.034 O.OOE+OO 1.47E-Hll 2.93E+Ol 

-;;P:"u-.;;2:;:40;:.. ..,2"'.1"'2:i;7~8Ei'-.Q~3---__;2"'.6~5~1.~5~17;---~5~,3O:;;3;;:';;o034 O.OOE+OO 5.64E+OO 1.13E+Ol 
-;;P;=-U-.o;2-;,41= "'"l~.0~1~95~E~.Q==1 --::2c;.6~5c:,1.:;:;57.17=-----.;:5-:,3O=3;o.~034 O.OOE+OO 2.70E+02 5.41 E+02 
Pu-242 2.3128E.Q7 2.651.517 5,303.034 O.OOE+OO 6.13E-04 1.23E.Q3 
Ra-226 5.2782E-14 2,651.517 5,303.034 O.OOE+OO 1.40E-l0 2.80E-l0 
Ra-228 1.9338E-l0 2.651.517 5.303.034 O.OOE+OO 5.13E-07 1.00E_06 

-i:R2u'-::-1;;:0"'6 ---'9;:..;;;I664~~E.Q~2---___o22:,85~I.:;.5~17;;-------.:;5'SS.3O3.034 O.OOE+OO 2.43E+02 4.86E+02 
Se-79 1.3018E.Q5 2.651.517 5.303.034 0.OO:.;:E,,+OO=-__-=3'::.4::::5=E.Q-=2---_;6;::.90~E_;.Q::::2--j1 
S,1-126 1.2167E.Q5 2,651.517 5.303.034 O.OOE+OO 3.23E.Q2 6.45E-G2 
~S"'r--o:900;__-----_----'2"'.604~~5E=+OO~---~2"'.65~1_:.5c:,17=-----=5"'.3O~3.",,034 O.OOE+OO 6.91E+03 1.38E+04 
Tc-99 4.4241E.Q4 2,651.517 5.303.034 O.OOE+OO 1.17E+OO 2.35E+OO 
~Th-~22::::90;__-----__-,I".3;;;7"'1::::3~E--:l~O---__:2"',65~I-:.5c:,17=--_--=5'",3O~3-034 O.OOE+OO 3.64E.Q7 7.27E.Q7
Th-23O 1.8090E-ll 2,651.517 5,303.034 O.OOE+OO 4.80E.Q8 9.59E.Q8 
Th-232 2.5278E-l0 2.651.517 5,303.034 O.OOE+OO 6.70E.Q7 1.34E_06 
Tl-208 1.6947E.Q8 2.651.517 5,303-034 O.OOE+OO 4.49E.Q5 8.99E.Q5 
U-232 4.8737E.Q8 2.651.517 5.303.034 O.OOE+OO 1.29E.Q4 2.58E.Q4 Thermal Power 
7U;--2~33~----_-_-;:I.~22"'03~E~.Q~7;----_;2~.65~Ic;.5~1"'7,---_-~5:s,3O~3.:;.034,::""--__;0;::.OO~E"'+OO~_--3~.:;;2.;o4E;:-.:;04:7_---6;;:.::;4;:7E;:-~04:;---j1Nominal Heat Bounding
U-234 1.5925E.Q7 2.651.517 5.303.034 O.OOE+OO 4.22E-04 8.44E.Q4 Output Heat Output 
7U"-2~35~-----__..c-2~.6"'1:;;94i.E:;-06~---_;2;::.65~1.:;;5;:17;---....,,.,;<;0.'"000, 1.08E-02 3.84E.Q3 1.08E.Q2 /Wattsl /Wattsl
U-236 1.2693E.Q5 2,651.517 5,303.034 O_OOE+OO 3.37E-02 6.73E.Q2 1,54E+42 3.09E+02 
U-238 -3.8331E.Q8 2,651.517 0.000 6.71E.Q3 6.61E.Q3 6.71E.Q3 Total Total 
"'Y""-90=====.,--___'2"'.6060="'E=.+OO= --'2"'.65=I"'.5"17'--__--"5,,.3O=3..,.034. O.OOE+OO 6.91 E+03 1.38E+04 
Other Radionuclides 9.56E+03 1.91 E+04 
In.TempiateseIedioo~.~_ sndChed<s 
Temulate selection Summary 

From SFO Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~~~==~~I------'u-e..Z,,::c"'x'-----+---,1"'0::~e..2O=---1 

BumupSumma~(MWd)Z Basis for burnuu used in estimate: 
From SFD Estimated 

Nomlnal:f-I +_1 --'2"'.65=1"'.5,,17"1NOminai bUmup calculal,d from the heavy metal mass destroyed. 
Bounding:1 I 5.303.034 Bounding bum,p essumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup estimated EOl HMfGiven EOl HM
 
Nominal: 3.12
 I 1.001
 

Bounding:1 6.23
 ,
Reador shutdown, core removal, storage, shipping or other date COnflnyung that Irradiation ceaS9d for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 

DOElSNFIREP.Q78 December 2003 
Revision 1 Page D-458 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Ttqllale WorDlatiOD Estimated 

Fuel Name: TRIGA 510 1Fuel deeay start date: 2035 Canister usage: 
SNFID#: 238 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Descr: 71 - ELEMENT Template: TRIGA·AI (LW/U-Zrx, Alum" 10 to 2Mo, U) 0.64 
Heavy Metal Mass: BOL=13.38k9 ; EOL=9.32k9 'Template Bumup(MWd): 6.65 
ROD Stor_ Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00018
 

Template Dacay Time' 5 years
 
n.Estimates m X o x. b Yo Y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-l0 3,869.714 7,739.428 O.OOE+OO 3.12E-06 6.24E-06 Avg.MeV 
Am-241 2.2586E-03 3,869.714 7,739.428 O.OOE+OO 8.74E+OO 1.75E+01 0.0150 1.310E+15 
Am-242m 1.9925E-06 3,869.714 7,739.428 O.OOE+OO 7.71E-03 1.54E-02 0.0250 2.843E+14 
Am-243 2.3323E-07 3,869.714 7,739.428 O.OOE+OO 9.03E-Q4 1.81E-03 0.0375 3.541E+14 
C-14 4.3308E-05 3,869.714 7,739.428 O.OOE+OO 1.68E-Ql 3.35E-Ol 0.0575 2.715E+14 
CI-36 4.3023E-08 3,869.714 7,739.428 O.OOE+OO 1.86E-04 3.33E-04 0.0850 1.900E+14 
Cm-243 2.7429E-07 3,869.714 7,739.428 O.OOE+OO 1.06E-03 2.12E-Q3 0.1250 2.842E+14 
Cm-244 3.1504E-06 3,869.714 7,739.428 O.OOE+OO 1.22E-02 2.44E-Q2 02250 1.586E+14 
Co-6O 3.1008E-Q2 3,869.714 7,739.428 O.OOE+OO 1.20E+02 2.40E+02 0.3750 . 7.060E+13 
Cs-l34 1.0367E-Ql 3,869.714 7,739.428 O.OOE+OO 4.01E+02 8.02E+02 0.5750 8.962E+14 
Cs-135 3.1549E-05 3,869.714 7,739.428 O.OOE+OO 1.22E-Ol 2.44E-Ol 0.8500 2.203E+14 
Cs-137 2.7564E+OO 3,869.714 7,739.428 O.OOE+OO 1.07E+04 2.13E+04 1.2500 2.284E+14 
Eu-l54 1.3490E+OO 3,869.714 7,739.428 O.OOE+OO 5.22E+03 1.04E+04 1.7500 6.S37E+12 
Eu-155 4.3680E-Ol 3,869.714 7,739.428 O.OOE+OO 1.70E+03 3.40E+03 2.2500 7.947E+ll 
Fe-55 8.6782E-03 3,869.714 7,739.428 O.OOE+OO 3.36E+Ol 6.72E+Ol 2.7500 6.454E+09 
H-3 1.0805E-02 3,869.714 7,739.428 O.OOE+OO 4.18E+Ol 8.36E+Ol 3.5000 7.546E+08 
1-129 7.3605E-07 3,869.714 7,739.428 O.OOE+OO 2.86E-Q3 5.71E-Q3 5.ססOO 4.423E+03 
Kr-85 2.5218E-01 3,869.714 7,739.428 O.OOE+OO 9.76E+02 1.95E+03 7.ססOO 5.005E+02 
Np-237 1.4463E-06 3,869.714 7,739.428 O.OOE+OO 5.60E-03 1.12E-Q2 11.ססOO 5.700E+01 
Pa-231 3.5970E-Q9 3,869.714 7,739.428 O.OOE+OO 1.39E-05 2.78E-Q5
 
Pb-21 0 8.2511E-15 3,869.714 7,739.428 O.OOE+OO 3.19E-l1 6.39E-ll
 
Pm-147 2.0767E+OO 3,869.714 7,739.428 O.OOE+OO 8.04E+03 1.61E+04
 
Pu-236 1.3514E-Q3 3,869.714 7,739.428 O.OOE+OO 5.23E+OO 1.05E+01
 
Pu-239 5.6947E-Q3 3,869.714 7,739.428 O.OOE+OO 2.20E+Ol 4.41E+01
 
Pu-240 2.2647E-03 3,869.714 7,739.428 O.OOE+OO 8.76E+OO 1.75E+Ol
 
Pu-241 1.2574E-Ol 3,869.714 7,739.428 O.OOE+OO 4.87E+02 9.73E+02
 
Pu-242 3.0602E-07 3,869.714 7,739.428 O.OOE+OO 1.18E-03 2.37E-Q3
 
Ra-226 5.7353E-14 3,869.714 7,739.428 O.OOE+OO 2.22E-l0 4.44E-l0
 
Ra-228 1.8150E-10 3,869.714 7,739.428 O.OOE+OO 7.02E-Q7 l.40E-Q6
 
Ru-l06 9.3744E-02 3,869.714 7,739.428 O.OOE+OO 3.63E+02 7.26E+02
 
8e-79 1.2938E-Q5 3,869.714 7,739.428 O.OOE+OO 5.01E-02 1.00E-ol
 
8n-126 1.2239E-Q5 3,869.714 7,739.428 O.OOE+OO 4.74E-Q2 9.47E-Q2
 
8r-90 2.6000E+OO 3,869.714 7,739.428 O.OOE+OO 1.01E+04 2.01E+04
 
Te-99 4.4120E-Q4 3,869.714 7,739.428 O.OOE+OO 1.71E+OO 3.41E+OO
 
Th-229 1.4749E-l0 3,869.714 7,739.428 O.OOE+OO 5.71E-07 1.14E-06
 
Th-230 1.9549E-ll 3,869.714 7,739.428 O.OOE+OO 7.56E-08 1.51E-07
 
Th-232 2.3744E-l0 3,869.714 7,739.428 O.OOE+OO 9.19E-Q7 1.84E-Q6
 
TI-208 1.9459E-oB 3,869.714 7,739.428 O.OOE+OO 7.53E-Q5 1.51E-04
 

.U-232 5.6015E-08 3,869.714 7,739.428 O.OOE+OO 2.17E-Q4 4.34E-Q4 Thermal Power 
U-233 1.3132E-07 3,869.714 7,739.428 O_OOE+OO 5.08E-Q4 1.02E-03 Nominal Heat Bounding 
U-234 1.7323E-07 3,869.714 7,739.428 O.OOE+OO 6.70E-04 1.34E-03 Output Heat Output 
U-235 -2.6159E-Q6 3,869.714 0.000 5.67E-03 O.OOE+OO 5.67E-Q3 /Watts\ /Watts\ 
U-236 1.2717E-Q5 3,869.714 7,739.428 O.OOE+OO 4.92E-02 9.84E-02 1.94E+02 3.89E+02 
U-238 -3.8857E-oB 3,869.714 0.000 3.61E-03 3.46E-Q3 3.61E-03 Total Total 
V-90 2.6015E+OO 3,869.714 7,739.428 O.OOE+OO 1.01E+04 2.01E+04 
Other Radionuelides 1.47E+04 2.94E+04 
m. Tel\lIlIllte~·~ry,BOl'!1!l ,.lIIlIl~ 
Template Selection SummarY
 

FromSFD
 lIMd Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE lW AND UZiRC HYDRIDE 

FuaI Cladding: ALUM (1100) ALUM
 
BOL HM Constituents:
 lJ.ZrHX U 

BOL Enrichment '0/.: 19.62614987 10t02O 

Sumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 494.298 3,869.714 Nominal bumup caladated from the heavy metal mass destroyed. 
Boundlng:1 7,739.428 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estim_ EOl HMiGiven EOL HM 

Nominal: 7.83 7.83 I 1.231 
Boundlng:1 15.86 , 

Reactor shutdown, core removal, storage, shipping or other date confirming that irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be dvided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

OOE/SNFIREP-078 December 2003 
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Fuel Radionuclide Inventon/ Worksheet 
I. Fuel and Template Infotmlltion Estimated 

Fuel Name: TRIGA STD 1 Fuel decay start date: 2035 Canister usage: 
SNF ID ii: 261 Estimates as of: 2030 18"xlO' 

Fuel Unl'" & Dose" 92 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20"/" U) 0.83 
_vy Metal Ma",,: BOl=17.94l<9 ; EOl=16.1Ok9 'Template Bumup(MWd): 6.65 
ROD Slorage Silt>: INEEL Template BOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimates m x" Xb b y" Yb Gamma Sources

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 1,756.477 3,512.955 O.OOE-tOO l,50E-OG 2.99E-06 Avg.MeV 
Am-241 l,8331E-03 1,756.477 3,512.955 O.OOE-tOO 3.22E-tOO 6.44E-tOO 0.0150 5.678E+14 
Am-242m 1.4129E-06 1,756.477 3,512.955 O.OOE-tOO 2,48E-03 4.96E-03 0.0250 1.249E+14 
Am-243 1.4774E-07 1,756.477 3,512.955 O.OOE-tOO 2.60E-04 5,19E-Q4 0.0375 1.064E+14 
C-14 1.2871E-04 1,756.477 3,512.955 O.OOE-tOO 2,26E-Ol 4.52E-01 0.0575 1.092E+14 
CI-36 2.8120E-OG 1,756.477 3,512.955 O.OOE-tOO 4.94E-03 9.88E-03 0.0850 6.765E+13 
Cm-243 1.7940E-07 1,756.477 3,512,955 O.OOE-tOO 3.15E-04 6,30E-Q4 0.1250 4.913E+13 
Cm-244 1.6962E-06 1,756.477 3,512.955---O.OOE-tOO 2,98E-03 5.96E-03 0.2250 5.739E+13 
Co-6O 1.2839E-tOO 1,756,477 3,512,955 O.OOE-tOO 2.26E+03 4.51E+03 0.3750 2.912E+13 
Cs-l34 9.0541E-02 1,756.477 3,512.955 O,OOE-tOO 1.59E+02 3.18E+02 0.5750 3.872E+14 
Cs-l35 3.2195E-06 1,756.477 3,512,955 O,OOE-tOO 5.66E-02 1.13E-ol 0.8500 1.662E+13 
Cs-137 2.7564E-tOO 1,756.477 3,512,955 O.OOE-tOO 4.64E+03 9.68E+03 1.2500 3.375E+14 
Eu-l54 1.5368E-02 1,756.477 3,512.955 O,OOE+OO 2.70E+Ol 5.40E+Ol 1.7500 2.250E+11 
Eu-155 2.9293E-02 1,756.477 3,512,955 O.OOE-tOO 5.15E+Ol 1.03E+02 2.2500 3.626E+11 
Fe-55 7.7158E-ol 1,756.477 3,512,955 O.OOE+OO 1.36E+03 2.71E+03 2.7500 2.877E+09 
H-3 l.l111E-02 1,756,477 3,512.955 O.OOE+OO 1.95E+Ol 3.90E+Ol 3.5000 3.350E+08 
1-129 7.3684E-07 1,756.477 3,512.955 O.OOE+OO 1.29E-03 2.59E-03 5.ססOO 1.852E+03 
Kr-SS 2.5263E-ol 1,756.477 3,512,955 O.OOE+OO 4.44E+02 8.87E+02 7.ססOO 2,096E+02 
Np-237 1.2427E-06 1,756.477 3,512.955 O.OOE+OO 2.18E-03 4.37E-03 11.ססOO 2.388E+01 
Pa-231 3.SS11E-09 1,756.477 3,512.955 O.OOE+OO 6.76E-OG 1.35E-05 
Pb-21 0 7.3680E-15 1,756.477 3,512.955 O.OOE+OO 1.30E-11 2.60E-11 
Pm-147 2.1023E-tOO 1,756.477 3,512.955 O.OOE+OO 3.69E+03 7.39E+03 
Pu-236 1.0383E-03 1,756.477 3,512.955 O.OOE+OO 1.82E-tOO 3.65E-tOO 
Pu-239 5.5293E-03 1,756.477 3,512.955 O.OOE+OO 9.71E+OO 1.94E+Ol 
Pu-240 2,1278E-03 1,756.477 3,512.955 O.OOE+OO 3.74E-tOO 7.47E-tOO 
Pu-241 1.0195E-01 1,756.477 3,512.955 O.OOE-tOO 1.79E+02 3.58E+02 
Pu-242 2.3128E-07 1,756.477 3,512.955 O.OOE+OO 4.OGE-04 8,12E-Q4 
Ra-226 5.2782E-14 1,756.477 3,512.955 O.OOE-tOO 9.27E-11 1.85E-10 
Ra-228 1.9338E-10 1,756.477 3,512.955 O.OOE+OO 3.40E-07 6.79E-07 
Ru-1OG 9.1684E-02 1,756.477 3,512.955 O.OO-E-tOO 1.61E+02 3.22E+02 
5e-79 1.3018E-06 1,756.477 3,512.955 O.OOE+OO 2.29E-02 4.57E-02 
5n-126 1.2167E-06 1,756.477 3,512.955 O.OOE-tOO 2.14E-02 4.27E-02 
5r-90 2.6045E-tOO 1,756.477 3,512.955 O.OOE-tOO 4,57E+03 9.15E+03 
Tc-99 4.4241E-Q4 1,756.477 3,512.955 O.OOE-tOO 7.77E-01 1.55E-tOO 
Th-229 1.3713E-10 1,756.477 3,512.955 O.OOE-tOO 2.41E-07 4.82E-07 
Th-230 1.8090E-11 1,756.477 3,512.955 O.OOE-tOO 3.111E-oB 6.36E-oB 
Th-232 2.5278E-l0 1,756.477 3,512.955 O.OOE-tOO 4.44E-07 8.88E-07 
Tl-208 1.6947E-oB 1,756.477 3,512.955 O.OOE-tOO 2.98E-06 5.95E-06 
U-232 4.8737E-oB 1,756,477 3,512.955 O.OOE-tOO 8.56E-06 1.71E-Q4 Thermal Power 
U-233 1.2203E-07 1,756.477 3,512.955 O.OOE+OO 2.14E-Q4 4.29E-Q4 Nominal Heat Bounding 
U-234 1.5925E-07 1,756.477 3,512.955 O.OOE+OO 2.80E-Q4 5.59E-Q4 Output Heat Output 
U-235 -2.6194E-OG 1,756.477 0.000 7.55E-03 2.95E-03 7.55E-03 (Watts) (Watts) 
U-236 1.2693E-05 1,756.477 3,512.955 O.OOE+OO 2.23E-02 4.48E-02 1.02E+02 2.04E+02 
U-238 -3.6331 E-oB 1,756.477 0.000 4.85E-03 4.79E-03 4.SSE-03 Tolal Tolal 
Y-90 2.6060E+OO 1,756.477 3,512.955 O.OOE+OO 4.58E+03 9.15E+03 
Other Radionuclides 6.33E+03 1.27E+04 
Ill. Template SeIet1ion Sulltm8l'Y,1kJt'tIlJ .....(;~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST 304 SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment %: 19.48717949 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 1,756.477 Nominal bumup c:a.Iclllated from the Ilea\')' metal mass destroyed. 
Bounding:1 I 3,512.955 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MultiPlier Given 8umup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 2.87 I 1.001 
Bounding: 5.74 ,

Reactor shutdown, core removal, storage, shipping or other date confnmlOg that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fuel and TempJate lnf()tJlIalJon Estimated 
Fuel Name: TRIGA STO 'Fuel decay start date: 2035 Canister usage: 

SNFID#: 254 Estimates as of: 2030 18"x10' 
Fuel Units & Oeser: 102 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) I 0,92 I 
Heavy Metal Mass: 80l=19,11k9 ; EOl=19,07kg 'Template Bumup(MWd); 6,65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0,000195
 

Template Decay Time: 5 years
 

D.Estimatos m x. x, b Y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8,5173E-10 372.490 744,980 O,OOE+oo 3,17E-07 6,35E-07 Avg. MeV 
Am-241 1,8331 E-03 372.490 744,980 O.OOE+OO 6,83E-01 1,37E+OO 0.0150 1.204E+14 
Am-242m L4129E-06 372.490 744.980 O.OOE+OO 5.26E-04 LOSE-03 0.0250 2.649E+13 
Am-243 L4774E-07 372.490 744.980 O.OOE+OO 5.50E-OS 1.10E-04 0.0375 2.256E+13 
C-14 L2871E-04 372.490 744.980 O.OOE+OO 4.79E-02 9.59E-02 0.0575 2.316E+13 
CI-36 2.8120E-06 372.490 744.980 O.OOE+OO L05E-03 2.09E-03 O.OS50 1.435E+13 
Cm-243 L7940E-07 372.490 744.980 O.OOE+OO 6.68E-05 1.34E-04 0.1250 1.042E+13 
Cm-244 1.6962E-OO 372.490 744.980 O.OOE+OO 6.32E-04 L26E-03 0.2250 1.217E+13 
Co-80 1.2839E+OO 372.490 744.980 O.OOE+OO 4.78E+02 9.56E+02 0.3750 6.176E+12 
Cs-l34 9.0541E-02 372.490 744.980 O.OOE+OO 3.37E+Ol 6.75E+Ol 0.5750 S.211E+13 
Cs-l35 3.2195E-05 372.490 744.980 O.OOE+OO 1.20E-02 2.40E-02 0.8500 3.524E+12 
Cs-137 2.7564E+OO 372.490 744.980 O.OOE+OO 1.03E+03 2.05E+03 1.2500 7.157E+13 
Eu-l54 L5368E-Q2 372.490 744.980 O.OOE+OO 5.72E+OO 1.14E+Ol 1.7500 4.771E+10 
Eu-155 2.9293E-02 372.490 744.980 O.OOE+OO L09E+01 2.18E+Ol 2.2500 7.690E+10 
Fe-55 7.7158E-Ql 372.490 744.980 O.OOE+OO 2.87E+02 5.75E+02 2.7500 6.102E+OS 
H-3 LllllE-Q2 372.490 744.980 O.OOE+OO 4.14E+OO 8.28E+OO 3.5000 7.104E+07 
1-129 7.3684E-07 372.490 744.980 O.OOE+OO 2.74E-04 5.49E-Q4 5.ססOO 4.023E+02 
Kr-SS 2.5263E-Ql 372.490 744.980 O.OOE+OO 9.41E+Ol L88E+02 7.ססOO 4.556E+Ol 
Np-237 1.2427E-06 372.490 744.980 O.OOE+OO 4.63E-04 9.26E-Q4 11.ססOO 5.191E+OO 
Pa-231 3.SS11E-09 372.490 744.980 O.OOE+OO 1.43E-OO 2.87E-OO 
Pb-210 7.3880E-15 372.490 744.980 O.OOE+OO 2.75E-12 5.50E-12 
Pm-147 2.1023E+OO 372.490 744.980 O.OOE+OO 7.83E+02 L57E+03 
Pu-238 1.0383E-Q3 372.490 744.980 O.OOE+OO 3.87E-Ql 7.74E-Ol 
Pu-239 5.5293E-Q3 372.490 744.980 O.OOE+OO 2.OOE+OO 4.12E+OO 
Pu-240 2.1278E-03 372.490 744.980 O.OOE+OO 7.93E-Ol L59E+OO 
Pu-241 1.0195E-Q1 372.490 744.980 O.OOE+OO 3.80E+Ol 7.80E+Ol 
Pu-242 2.3128E-Q7 372.490 744.980 O.OOE+OO 8.61E-Q5 L72E-04 
Ra-226 5.2782E-14 372.490 744.980 O.OOE+OO L97E-11 3.93E-ll 
Ra-228 1.9338E-l0 372.490 744.980 O.OOE+OO 7.20E-Q8 L44E-Q7 
Ru-lOO 9.1684E-Q2 372.490 744.980 O.OOE+OO 3.42E+Ol 6.83E+Ol 
8e-79 1.3018E-Q5 372.490 744.980 O.OOE+OO 4.85E-03 9.70E-Q3 
8n-126 1,2167E-OS 372.490 744.980 O.OOE+OO 4,53E·03 9.OOE-Q3 
8r-90 2.6045E+OO 372.490 744.980 O.OOE+OO 9.70E+02 1.94E+03 
Tc-99 4.4241E-04 372.490 744.980 O.OOE+OO 1.65E-Ql 3.30E-Ol 
Th-229 L3713E-10 372.490 744.980 O.OOE+OO 5.11E-oB L02E-Q7 
Th-230 L8090E·ll 372.490 744.980 O.OOE+OO 6.74E-Q9 1.35E-08 
Th-232 2.5278E-l0 372.490 744.980 O.OOE+OO 9.42E-08 1.88E-07 
TI-208 1.6947E-08 372.490 744.980 O.OOE+OO 6.31E-OO L26E-Q5 
U-232 4.8737E-oB 372.490 744.980 O.OOE+OO 1.82E-Q5 3.63E-OS Thennal Power 
U-233 L2203E-Q7 372.490 744.980 O.OOE+OO 4.55E-Q5 9.09E-Q5 Nominal Heal Bounding 
U-234 1.5925E-Q7 372.490 744.980 O.OOE+OO 5.93E-05 1.19E-Q4 Ouiput HeatOulput 
U-235 -2.6194E-OO 372.490 0.000 8.OSE-03 7.08E-Q3 8.OSE-Q3 /Wellsl /Wattsl 
U-236 1.2693E-Q5 372.490 744.980 O.OOE+OO 4.73E-Q3 9.46E-03 2.17E+01 4.34E+01 
U-238 -3.8331 E-08 372.490 0.000 5.17E-Q3 5.16E-Q3 5.17E-03 Total Total 
V-90 2.6060E+OO 372.490 744.980 O.OOE+OO 9.71E+02 1.94E+03 
Other Radionuclides 1.34E+03 2.69E+03 
W. TlIltlIlIlIle ~ SunmtBtv,UUl'llll andOled<ll 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _ator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding:
 SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U 

BOL Enrichment "'..: 19.489806S1 101020

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Eatimated 

Nominal: 372.490 38.948 Nominal bumup taken directly from SFD (converted 10 MWd). 
Bounding:1 744.980 lBounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumup Multiplier Given Bumup Estimated EOl HMiGiven EOl HM 

Nominal: 0.57 0.10 I 0.9sl 
Bounding: I 1.14 , 

Reactor shutdown, core removal. storage, shiPping or other date confmnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and TealJIIate Info_lion Estimated 

Fuel Na"",: TRIGA STD 'Fuel decay start date: 2035 Canister usage: 
SNF 10#: 260 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 93 - ELEMENT Template: TRIGA-SS (LWIU-Zrx, SST. 10 to 20%. U) 0.84 
_vy Metal Mas.: BOl.=17.21kg ; EOl.=16.35kg 2Template Bumup(MWd): 6.65 
ROD Storage SIt£: INEEL Template BOL ~ Metal Mass (MT): 0.000195 

Template Decay Time' 5 years 
n. Estimaus m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 816.762 1,633.524 O.OOE+OO 6.96E-07 1.39E-06 Avg.MeV 
Am-241 1.6331E-03 816.762 1,633.524 O.OoE+OO 1.50E+OO 2.99E+OO 0.0150 2.640E+14 
Am-242m 1.4129E-06 816.762 1,633.524 O.OOE+OO 1.15E-03 2.31E-03 0.0250 5.809E+13 
Am-243 1.4774E-07 816.762 1,633.524-- O.OOE+OO 1.21E-04 2.41E-Q4 0.0375 4.947E+13 
C-14 1.2871E-Q4 816.762 1,633.524 O.OOE+OO I.OSE·Ol 2.10E-Ol 0.0575 5.078E+13 

--~ 

CI-36 2.8120E-06 816.762 1,633.524 O.OOE+OO 2.30E-03 4.59E-03 0.0850 3.146E+13 
Cm-243 1.7940E-07 816.762 1,633.524-- O.OOE+OO 1.47E-Q4 2.93E-Q4 0.1250 2.284E+13 
Cm-244 1.6962E-06 816.762 1,633.524 O.OOE+OO 1.39E-03 2.77E-03 0.2250 2.669E+13 
Co-6O 1.2839E+OO 816.762 1,633.524 O.OOE+OO 1.05E+03 2.10E+03 0.3750 1.354E+13 
Cs-l34 9.0541E-02 816.762 1,633.524 O.OOE+OO 7.40E+Ol 1.48E+02 0.5750 1.800E+14 
Cs-l35 3.2195E-05 816.762 1,633.524 O.OOE+OO 2.63E-02 5.26E-02 0.8500 7.727E+12 
Cs-137 2.7564E+OO 816.762 1,633.524 O.OOE+OO 2.25E+03 4.50E+03 1.2500 1.569E+14 
Eu-l54 1.5368E-02 816.762 1,633.524 O.OOE+OO 1.26E+Ol 2.51E+Ol 1.7500 1.046E+ll 
Eu-155 2.9293E-02 816.762 1,633.524 O.OOE+OO 2.39E+Ol 4.79E+Ol 2.2500 1.686E+11 
Fe-55 7.7158E-Ol 816.762 1,633.524 O.OOE+OO 6.30E+02 1.26E+03 2.7500 1.338E+09 
H-3 1.1111E-02 816.762 1,633.524 O.OOE+OO 9.08E+OO 1.82E+Ol 3.5000 1.S58E+08 
1-129 7.3684E-07 816.762 1,633.524 O.OOE+OO 6.02E-04 l.20E-03 5.ססOO 8.667E+02 
Kr-85 2.5263E-ol 816.762 1,633.524 O.OOE+OO 2.06E+02 4.13E+02 7.ססOO 9.811E+01 
Np-237 1.2427E-OB 816.762 1,633.524 O.OOE+OO 1.0IE-03 2.03E-03 11.ססOO 1.118E+Ol 
Pa-231 3.8511E-09 816.762 1,633.524 O.OOE+OO 3.15E-06 6.29E-06 
Pb-21 0 7.3880E-15 816.762 1,633.524 O.OOE+OO 6.03E-12 1.21E-ll 
Pm-147 2.1023E+OO 816.762 1,633.524 O.OOE+OO 1.72E+03 3.43E+03 
Pu-238 1.0383E-03 816.762 1,633.524 O.OOE+OO 8.48E-ol 1.70E+OO 
Pu-239 5.5293E-03 816.762 1,633.524 O.OOE+OO 4.52E+OO 9.03E+OO 
Pu-240 2.1278E-03 816.762 1,633.524 O.OOE+OO 1.74E+OO 3.48E+OO 
Pu-241 1.0195E-Ol 816.762 1,633.524 O.OOE+OO 8.33E+Ol 1.67E+02 
Pu-242 2.3128E-07 816.762 1,633.524 O.OOE+OO 1.89E-Q4 3.78E-Q4 
Ra-226 5.2782E-14 816.762 1,633.524 O.OOE+OO 4.31E-ll 8.62E-l1 
Ra-228 1.9338E-l0 816.762 1,633.524 O.OOE+OO 1.58E-07 3.16E-07 
Ru-1OB 9.1664E-02 816.762 1,633.524 O.OOE+OO 7.49E+Ol 1.50E+02 
5e-79 1.3018E-05 816.762 1,633.524 O.OOE+OO I.OBE-02 2.13E-Q2 
5n-126 1.2167E-05 816.762 1,633.524 O.OOE+OO 9.94E-03 1.99E-02 
5r·90 2.6045E+OO 816.762 1,633.524 O.OOE+OO 2.13E+03 4.25E+03 
Tc-99 4.4241E-Q4 816.762 1,633.524 O.OOE+OO 3.61E-ol 7.23E-ol 
Th-229 1.3713E-l0 816.762 1,633.524 O.OOE+OO 1.12E-07 2.24E-07 
Th-230 1.8090E-ll 816.762 1,633.524 O.OOE+OO l.48E-oB 2.96E-oB 
Th-232 2.5278E-l0 816.762 1,633.524 O.OOE+OO 2.OBE-07 4.13E-07 
Tl'208 1.6947E-oB 816.762 1,633.524 O.OOE+OO 1.38E-05 2.77E-05 
U-232 4.8737E-oB 816.762 1,633.524 O.OOE+OO 3.98E-05 7.96E-05 Thennal Power 
U-233 1.2203E-07 816.762 1,633.524 O.OOE+OO 9.97E-OS l.99E-<>4 Nominal Heat Bounding 
U-234 1.5925E-07 816.762 1,633.524 O.OOE+OO 1.30E-Q4 2.60E-04 OUtput HeatOutpUl 
U-235 -2.6194E-06 816.762 0.000 7.34E-03 5.20E-03 7.34E-03 /Wattsl /Wattsl 
U-236 1.2693E-05 816.762 1,633.524 O.OOE+OO 1.04E-02 2.07E-02 4.75E+Ol 9.51E+01 
U-238 -3.6331 E-oB 816.762 0.000 4.64E-03 4.61E-03 4.64E-03 Total Total 
V-90 2.6060E+OO 816.762 1,633.524 O.OOE+OO 2.13E+03 4.26E+03 
Other Radionuclides 2.94E+03 5.89E+03 

m.Temp/ate~·Summarv. Bum"D~ .tW4()~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: r!:-~ AND U ZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOl Enrichment %: 19.72972973 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estirna1ed 

Nominal:1 I 816.762 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 1.633.524 Bounding bumup assumedl. be twice nominal bumup. 

Checks 

Estimatad Bumup!
BumuD Multioller Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.39 I 1.001 
Bounding: 2.78 ,

Reactor shutdown, core removal, storage, shiPping or other date COnflnlllng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass 10 get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templalehlfonuation. Estimated 

Fuol Name: TAIGA sTD 1Fuel decay start date: 2002 Canister usage: 
SNFID#: 246 Estimates as of: 2030 18"xlO' 

Fuel Units & Oeser: 115· ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 1.04 
_vy Metal Ma••: BOl=21.90kg ; EOl=21.59kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl	 Template BOl _vy Metal Ma•• (MT): 0.000195 

Template Decay Time' 25 years 
.D. F.sl;imates m x" x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal
 Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)'
 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.1459E-Q9 296_406
 592.811 O.ooE+OO 123E-06 2.46E-06 Avg. MeV 
Am-241 3.5850E-03 296.406
 592_811 O_ooE+OO 1.06E+OO 2.13E+OO 0.0150 5.262E+13 
Am-242m 1.2899E-Q6 296_406
 592.811 O.ooE+OO 3.82E-04 7_65E-04 0.0250 1.094E+13 
Am-243 1.4747E-07 296.406 592.811 O.ooE+OO 4.37E-Q5 8.74E-05 0.0375 9.491E+12 
C-14 1.2839E-Q4 296.406 592.811 O.ooE+OO 3.81E-02 7.61E-Q2 0.0575 1.022E+13 
CI-36 2.8120E-06 296.406 592.811 O.ooE+OO 8.34E-Q4 1.67E-03 0.0850 6.161E+12 
Cm-243 1.1038E-Q7 296.406 592.811 O.ooE+OO 3.27E-05 6.54E-05 0.1250 4.019E+12 
Cm-244 7.8917E-07 296.406 592.811 O.ooE+OO 2.34E-04 4.68E-Q4 0.2250 5.299E+12 
Co-GO 9.2647E-Q2 296.406 592.811 O.ooE+OO 2.75E+Ol 5.49E+Ol 0.3750 2.314E+12 
Cs-l34 1.0940E-04 296.406 592.811 O.ooE+OO 3.24E-02 6.49E-Q2 0.5750 3.836E+13 
Cs-135 3.2195E-05 296.406 592.811 O.ooE+OO 9.54E-03 1.91E-Q2 0.8500 4.118E+11 
Cs-137 1.7368E+OO 296.406 592.811 O.ooE+OO 5.15E+02 1.03E+03 1.2500 4.229E+12 
Eu-l54 3.0677E-Q3 296.406 592.811 O.ooE+OO 9.09E-Ol 1.82E+OO 1.7500 1.072E+10 
EU-155 1.7925E-Q3 296.406 592.811 O.ooE+OO 5.31E-Ol 1.06E+OO 2.2500 2.261E+07 
Fe-55 3.7444E-03 296.406 592.811 O.ooE+OO l.l1E+OO 2.22E+OO 2.7500 3.822E+05 
H-3 3.6180E-03 296.406 592.811 O.ooE+OO 1.07E+OO 2.14E+OO 3.5000 8.225E+02 
1-129 7.3684E-07 296.406 592.811 O.ooE+OO 2.18E-Q4 4.37E-Q4 5.0000 3.210E+02 
Kr-SS 6.9368E-02 296.406 592.811 O.ooE+OO 2.06E+Ol 4.11E+Ol 7.0000 3.626E+Ol 
Np-237 1.2662E-06 296.406 592.811 O.ooE+OO 3.75E-Q4 7.51E-Q4 11.0000 4.125E+OO 
Pa-231 9.1654E-Q9 296.406 592.811 O.ooE+OO 2.72E-06 5.43E-06 
Pb-21 0 1.3728E-13 296.406 592.811 O.ooE+OO 4.07E-ll 8.14E-11 
Pm-147 1.0702E-Q2 296.406 592.811 O.ooE+OO 3.17E+OO 6.34E+OO 
Pu-238 8.8692E-04 296.406 592.811 O.ooE+OO 2.83E-Q1 5.26E-Ql 
Pu-239 5.5263E-Q3 296.406 592.811 O.ooE+OO 1.64E+OO 3.28E+OO 
PU-240 2.1233E-03 296.406 592.811 O.ooE+OO 6.29E-01 1.26E+OO 
PU-241 3.8962E-Q2 296.406 592.811 O.ooE+OO 1.15E+Ol 2.31E+Ol 
Pu-242 2.3128E-07 296.406 592.811 O.ooE+OO 6.86E-05 1.37E-Q4 
Ra-226 4.6752E-13 296.406 592.811 O.ooE+OO 1.39E-l0 2.77E-l0 
Ra-228 2.4827E-l0 296.406 592.811 O.ooE+OO 7.36E-Q8 1.47E-07 
RU-l06 9.SS26E-Q8 296.406 592.811 O.ooE+OO 2.92E-Q5 5.84E-Q5 
8e-79 1.3015E-Q5 296.406 592.811 O.ooE+OO 3.86E-Q3 7.72E-03 
8n-126 1.2165E-05 296.406 592.811 O.ooE+OO 3.61E-Q3 7.21E-Q3 
8r-90 1.6195E+OO 296.406 592.811 O.ooE+OO 4.80E+02 9.60E+02 
TC-99 4.4241E-04 296.406 592.811 O.ooE+OO 1.31E-Ql 2.62E-Ql 
Th-229 4.2451E-l0 296.406 592.811 O.ooE+OO 1.26E-07 2.52E-07 
Th-230 6.1396E-ll 296.406 592.811 O.ooE+OO 1.82E-Q8 3.64E-Q8 
Th-232 2.5278E-l0 296.406 592.811 O.ooE+OO 7.49E-Q8 1.50E-Q7 
TI-208 1.5098E-Q8 296.406 592.811 O.ooE+OO 4.48E-Q6 8.95E-Q6 
U-232 4.0662E-Q8 296.406 592.811 O.ooE+OO 1.21E-05 2.41E-Q5 Thermal Power 
U-233 1.2217E-Q7 296.406 592.811 O.ooE+OO 3.62E-05 7.24E-Q5 Nominal Heat Bounding 
U-234 2.2391E-Q7 296.406 592.811 O.ooE+OO 6.64E-05 1.33E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 296.406 0.000 9.45E-03 8.67E-Q3 9.45E-Q3 /Wattsl /Wattsl 
U-236 1.2695E-05 296.406 592.811 O.ooE+OO 3.76E-Q3 7.53E-Q3 6.29E+OO 1.26E+Ol 
U-238 -3.6331 E-Q8 296.406 0.000 5.89E-03 5.88E-Q3 5.89E-Q3 Total Total 
Y-90 1.6195E+OO 296.406 592.811	 O.ooE+OO 4.80E+02 9.60E+02 
Other Radionuelides 5.10E+02 1.02E+03 
m.Tenmlale ~$lullmarv.ll_ amJCbecb 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U
 

SOL enrichment 0/0:
 19.97312804 10t02O 

Bumup Summary (MWd)< Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 0.3281 296.406 Nominal bumup calculated from !he heavy metal mass destroyed. 
Bounding:1 0.0221 592.811 Bounding bumup assulll9d to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD Muftiplier Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.40 902.46 I 1.001 
Bounding: 0.79 27.073.95 , 

Reactor shutdown, core removal, storage, shiPPIng or other date confinnlng that nradiatlon ceased for fuel.
 

2Total bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory_W.;;o;.;.r.;;ks~h;.;.eet= _ 
I. Fuel and TeJDpIak lJlfol'dllltion Estimated
 

Fuel Name: TAIGA STD , Fuel decay start date: 2035 Canister usage:
 
SNF 10 II: 253 Estimates as of: 2030 18"x10'
 

Fuel Units & Desc:': 163 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20°10, U) 1.47
 
Heavy Metal Maso: BOl.=31.79kg ; EOl.=3O.48kg >rompla.. Bumup(MWd): 6.65 
ROD Storago Slle: INEEl Templa" BO~ Heavy MelaI Ma•• (MT): 0.000195 

Template Decay Time" 5 years -n.. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuciide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ac-227 8.5173E-10 1.244.808 2.489.616 O.OOE+OO 1.06E·OB 2.12E·OB Avg.MeV 
Am·241 1.8331E·03 1,244.808 2,489.61"6--0:0010+00 2.28E+OO 4.56E+OO 0.0150 4.024E+14 
Am·242m 1.4129E-Q6 1,244.808 2,489.616 O.OOE+OO 1.76E-03 3.52E-03 0.0250 8.854E+13 
Am·243 1.4774E-{)7 1,244.808 2,489.61-6--- O.OOE+OO 1.84E·04 3.68E-{)4 0.0375 7. 540E+13 

C-14 1.2871 E-{)4 1,244.808 2,489.616 O.ooE+OO 1.60E-{)1 3.20E-01 0.0575 7.739E+13 
CI-36 2.8120E·OB 1,244.808 2,489.616 O.OOE+OO 3.50E-03 7.ooE·03 0.0850 4.795E+13 
Cm-243 1.7940E-{)7 1,244.808 2,489.616 --o.-oOE+OO 2.23E-{)4 4.47E-04 0.1250 3.482E+13 
Cm·244 1.6962E-Q6 1,244.808 2,489.616 O.OOE+OO 2.11E-03 4.22E-03 0.2250 4.067E+13 
Co-60 1.2839E+OO 1,244.808 2,489.616 O.OOE+OO 1.80E+03 3.20E+03 0.3750 2.064E+13 
CS-134 9.0541E-02 1,244.808 2,489.616 O.OOE+OO 1.13E-KJ2 2.25E-KJ2 0.5750 2.744E+14 
Cs·135 3.2195E-{)s 1,244.808 2,489.616 O.ooE+OO 4.01E-{)2 8.02E-02 0.8500. 1.178E+13 
Cs·137 2.7584E+OO 1,244.808 2,489.616 O.OOE+OO 3.43E-KJ3 6.86E+03 1.2500 2.392E+14 
EU-154 1.5368E·02 1,244.808 2,489.616 O.OOE+OO 1.91 E-KJ1 3.83E-KJ1 1.7500 1.594E+11 
EU·155 2.9293E-{)2 1,244.808 2,489.616 O.OOE+OO 3.65E-KJ1 7.29E-KJ1 2.2500 2.570E+11 
Fe-55 7.7158E-{)1 1,244.808 2,489.616 O.OOE+OO 9.80E-KJ2 1.92E+03 2.7500 2.039E+09 
H·3 1.1111E-{)2 1,244.808 2,489.616---0-.00E+oo 1.36E-KJ1 2.77E-KJ1 3.5000 2.374E+08 
1-129 7.3684E-{)7 1,244.808 2,489.616 O.ooE+OO 9.17E-{)4 1.83E-{)3 5.0000 1.324E+03 
Kr-85 2.5263E-{)1 1,244.808 2,489.616 O.OOE+OO 3.14E-KJ2 6.29E-KJ2 7.0000 1.499E+02 
Np-237 1.2427E-{)6 1,244.808 2,489.616 O.OOE+OO 1.55E·03 3.09E·03 11.0000 1.708E+01 
Pa·231 3.8511E-{)9 1,244.808 2,489.616 O.OOE+OO 4.79E-OB 9.59E-{)6 
Pb-21 0 7.3880E-15 1,244.808 2,489.616 O.OOE+OO 9.20E-12 1.84E-11 
Pm-147 2.1023E+OO 1,244.808 2,489.616 O.OOE+OO 2.62E+03 5.23E-KJ3 
Pu-236 1.0383E-{)3 1,244.808 2,489.616 O.OOE+OO 1.29E+OO 2.59E+OO 
PU-239 5.5293E-{)3 1,244.808 2,489.616 O.ooE+OO 6.88E+OO 1.36E-KJ1 
PU·240 2.1278E-{)3 1,244.808 2,489.616 O.OOE+OO 2.65E+OO 5.30E+OO 
Pu·241 1.0195E-{)1 1,244.808 2,489.616 O.OOE+OO 1.27E-KJ2 2.54E+02 
Pu·242 2.3128E-{)7 1,244.808 2,489.616 O.ooE+OO 2.88E-04 5.76E-{)4 
Ra-226 5.2782E-14 1,244.808 2,489.616 O.ooE+OO 6.57E-11 1.31E-10 
Ra-228 1.9336E-10 1,244.808 2,489.616 O.ooE+OO 2.41E-{)7 4.81E-{)7 
RU·1OB 9.1684E-{)2 1,244.808 2,489.616 O.OOE+OO 1.14E-KJ2 2.28E-KJ2 
56079 1.3018E-{)s 1,244.808 2,489.616 O.ooE+OO 1.62E-{)2 3.24E-{)2 
50-126 1.2167E-{)S 1,244.808 2,489.616 O.OOE+OO 1.51E-{)2 3.03E-{)2 
5r-90 2.6045E+OO 1,244.808 2,489.616 O.OOE+OO 3.24E+03 6.48E+03 
Tc-99 4.4241E-04 1,244.808 2,489.616 O.ooE+OO 5.51E-{)1 1.10E+OO 
Th-229 1.3713E-10 1,244.808 2,489.616 O.ooE+OO 1.71E-{)7 3.41E-{)7 
Th-230 1.8090E-11 1,244.808 2,489.616 O.ooE+OO 2.25E-08 4.50E-Q6 
Th-232 2.5278E-10 1,244.808 2,489.616 O.ooE+OO 3.15E-07 6.29E-07 
T1-208 1.6947E-Q8 1,244.808 2,489.616 O.ooE+OO 2.11E-{)s 4.22E-{)s 
U-232 4.8737E-Q6 1.244.808 2,489.616 O.ooE+OO 6.07E-{)s 1.21E-{)4 Thermal Power 
U-233 1.2203E-07 1,244.808 2,489.616 O.ooE+OO 1.52E-{)4 3.04E-{)4 Nominal Heat Bounding
U-234 1.5925E-{)7 1,244.808 2,489.616 O.ooE+OO 1.98E-{)4 3.96E-{)4 Output Heat Output 
U·235 -2.6194E-OB 1,244.808 0.000 1.37E-{)2 1.05E-02 1.37E-{)2 (Watts) (Watts) 
U-236 1.2693E-{)s 1,244.808 2,489.616 O.ooE+OO 1.58E-02 3.16E-{)2 7.24E+01 1.45E+02 
U-238 -3.8331 E-Q8 1,244.808 0.000 8.55E-{)3 8.50E-{)3 8.55E-{)3 Total Total 
V-90 2.6060E+OO 1,244.808 2,489.616 O.ooE+OO 3.24E+03 6.49E+03 
Other Radionuclides 4.49E+03 8.98E-KJ3 

m.TeJllJlIate~ ~ry, B1lI'IUIP~,lIlld'(Jbe<lk9 
Templa1e Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U Z1RC HYDRtDE 

Fuel Cladding: 55T(304) SST
 
BOl HM Constituents: U-ZrHX
 U
 

BOl Enrichment ."..:
 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 774.442 1,244.808 Nominal bum,p cak:ulated from fhe heavy mota! mass destroyed. 
Bounding: 2,489.616 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/ 
Bumu.. Mulll..11er Given Bumu.. Estimated EOl HMlGlven EOl HM
 

Noml~.I:1 1.15
 1.61 I 1.001 
Bounding: 2.30 ,

Reactor shutdown, core removal, storage, shipping or other date confmmng that irradiatIon ce.ased for fuel. 

2Total bumup for all fool associated vMh this \tVOrkshget must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FvelandTemplate Iafonn/Ition Estimated 

Fuel Name: TRIGA STD 'Fuel decay start date: 2035 Canister usage:
SNFID#: 251 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 77 - ELEMENT Template: TAIGA-55 (lW/U-Zrx, SST, 10 to 20%, U) 0.69_vy Metal Mass: BOl=15.02kg ; EOl=14.63kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOL _vy Metal Mass (MY): 0.000195
 

Template Decay Time' 5 years
 
8. Estimates m x" x" b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-l0 367.524 735.048 O.OOE+OO 3.13E-07 626E-07 Avg.MeV 
Am-241 1.8331E-03 367.524 735.048 O.OOE+OO 6.74E-Ql 1.35E+OO 0.0150 1.188E+14 
Am-242m 1.4129E-Q6 367.524 735.048 O.OOE+OO 5.19E-04 1.04E-03 0.0250 2.614E+13 
Am-243 1.4774E-07 367.524 735.048 O.OOE+OO 5.43E-Q5 1.09E-Q4 0.0375 2.226E+13 
C-14 1.2871E-Q4 367.524 735.048 O.OOE+OO 4.73E-02 9.46E-02 0.0575 2.285E+13 
CI-36 2.8120E-Q6 367.524 735.048 O.OOE+OO 1.03E-03 2.07E-03 0.0850 1.416E+13 
Cm-243 1.7940E-07 367.524 735.048 O.OOE+OO 6.59E-Q5 1.32E-Q4 0.1250 1.028E+13 
Cm-244 1.6962E-Q6 367.524 735.048 O.OOE+OO 623E-04 1.25E-03 0.2250 1.201E+13 
Co-50 1.2839E+OO 367.524 735.048 O.OOE+OO 4.72E-HJ2 9.44E-HJ2 0.3750 6.094E+12 
Cs-l34 9.0541E-02 367.524 735.048 O.OOE+OO 3.33E-HJ1 6.66E-HJ1 0.5750 8.102E+13 
Cs-135 3.2195E-Q5 367.524 735.048 O.OOE+OO 1.18E-02 2.37E-02 0.8500 3.4nE+12 
Cs-137 2.7564E+OO 367.524 735.048 O.OOE+OO 1.0IE+03 2.03E-HJ3 1.2500 7.061E+13 
Eu-l54 1.5368E-Q2 367.524 735.048 O.OOE+OO 5.65E+OO 1.13E-HJl 1.7500 4.708E+10 
EU-155 2.9293E-Q2 367.524 735.048 O.OOE+OO 1.08E-HJl 2.15E-HJl 2.2500 7.588E+l0 
Fe-55 7.7158E-Ol 367.524 735.048 O.OOE+OO 2.84E-HJ2 5.67E-HJ2 2.7500 6.021E+08 
H-3 1.IIIIE-02 367.524 735.048 O.OOE+OO 4.08E+OO 8.17E+OO 3.5000 7.009E+07 
1-129 7.3684E-Q7 367.524 735.048 O.OOE+OO 2.71E-04 5.42E-04 5.0000 3.945E+02 
Kr-85 2.5263E-Ol 367.524 735.048 O.OOE+OO 9.28E-HJl 1.86E-HJ2 7.0000 4.466E+01 
Np-237 1.2427E-06 367.524 735.048 O.OOE+OO 4.57E-04 9.13E-04 11.0000 5.089E+00 
Pa-231 3.8511E-09 367.524 735.048 O.OOE+OO 1.42E-06 2.83E-Q6 
Pb-21 0 7.3880E-15 367.524 735.048 O.OOE+OO 2.72E-12 5.43E-12 
Pm-147 2.1023E+OO 367.524 735.048 O.OOE+OO 7.73E-HJ2 1.55E+03 
Pu-238 1.0383E-Q3 367.524 735.048 O.OOE+OO 3.82E-Ol 7.63E-Q1 
Pu-239 5.5293E-03 367.524 735.048 O.OOE+OO 2.03E+OO 4.06E+OO 
Pu-240 2.1278E-Q3 367.524 735.048 O.OOE+OO 7.82E-Ql 1.56E+OO 
Pu-241 1.0195E-Ql 367.524 735.048 O.OOE+OO 3.75E-HJl 7.49E-HJ1 
Pu-242 2.3128E-07 367.524 735.048 O.OOE+OO 8.50E-05 1.70E-Q4 
Ra-226 5.2782E-14 367.524 735.048 O.OOE+OO 1.94E-l1 3.86E-ll 
Ra-228 1.9338E-l0 367.524 735.048 O.OOE+OO 7.11E-oB 1.42E-Q7 
Ru-l06 9.1684E-02 367.524 735.048 O.OOE+OO 3.37E-HJl 6.74E-HJl 
Se-79 1.3018E-Q5 367.524 735.048 O.OOE+OO <f.78E-03 9.57E-Q3 
Sn-126 1.2167E-Q5 387.524 735.048 O.OOE+OO 4.47E-Q3 8.94E-Q3 
Sr-90 2.6045E+OO 367.524 735.048 O.OOE+OO 9.57E-HJ2 1.91 E-HJ3 
Tc-99 4.4241E-Q4 367.524 735.048 O.OOE+OO 1.63E-Ol 3.25E-Ol 
Th-229 1.3713E-l0 367.524 735.048 O.OOE+OO 5.04E-oB 1.01E-Q7 
Th-230 1.6090E-11 367.524 735.048 O.OOE+OO 6.65E-Q9 1.33E-oB 
Th-232 2.5278E-l0 367.524 735.048 O.OOE+OO 9.29E-08 1.86E-07 
TI-208 1.6947E-oB 367.524 735.048 O.OOE+OO 623E-Q6 1.25E-Q5 
U-232 4.8737E-oB 367.524 735.048 O.OOE+OO 1.79E-05 3.58E-05 Thermal Power 
U-233 1.2203E-07 367.524 735.048 O.OOE+OO 4.48E-Q5 8.97E-OS Nommal Heat Bounding 
U-234 1.5925E-07 367.524 735.048 O.OOE+OO 5.85E-Q5 1.17E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 367.524 0.000 6.49E-Q3 5.53E-03 6.49E-03 /Wattsl <Wattsi 
U-236 1.2693E-Q5 367.524 735.048 O.OOE+OO 4.67E-03 9.33E-Q3 2.14E+01 4.28E+Ol 
U-238 -3.8331 E-oB 367.524 0.000 4.04E-Q3 4.02E-Q3 4.04E-Q3 Tolal Total 
Y-90 2.6060E+OO 367.524 735.048 O.OOE+OO 9.SSE-HJ2 1.92E+03 
Other Radionuclides 1.33E-HJ3 2.65E-HJ3 

Ill. T_SdedlOO~J'Y.B"" andC'" 
Template selection Summary 

FromSFD u.m Basis for Pammetar Differences: 
Reaclor_: LW AND U Z/RC HYDRIDE LW AND U zrRC HYDRIDE 

Fuel Cladding: SS1(304) SST 
BOL HM Constituents: U-ZrHX U 

BOL EnrichlMnt %: 20 10t02O 

Burnup Summary (MWd) Basis for bumuD used in estimate: 
From SFD Estimated 

Nomlnal:1 219.5041 367.524 Nominal bumup calaJlaled from the heavy metal mass destroyed. 
Boundlng:1 I 735.048 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated BumupJ
Bumup MUltiplier Given Bumup Estimated EOL HMlGlven EOl HM 

Nominal: 0.72 1.67 I 1.001 
Bounding: 1.44 ,

Reactor shutdoYm, core removal, storage, shiPPing or other date conflnnlng lhatlrTadiation ceased for fuel. 

2Total bumup for all fuel associated with this vvorksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide inventorv-:W=o:.:rks=h;;:ee;:;t~ _ 

I. Fuel and Template lJlfonnation Estimated 
Fuel Name: TRIGA STO 'r-uel decay start date: 2035 Canister usage: 
SNFID~: 265 Estimates IllS of: 2030 18"x10' 

Fuel Units & Oeser: 156· ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST, 10 to 20%. U) 1.41 
_vy Metal M...,: BOl=30.121<9 ; EOl=29.761<9 ~Templmte Bumup(MWd): 6.65 
ROD Storage SilD: INEEl Template BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time' 5 yea.. 
n. Estimates m x" b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 B.5173E-l0 342.513 685.026 O.OOE_tOO 2.92E-07 5.B3E_Q7 AV9. MeV 
Am-241 1.B331E-03 342.513 685.026 0.OOE.;oo:~--C:6'O.28E_Ql 1.26E_tOO 0.0150 1.107E+14 
·A-=m'-,-2"'4;;:2;::m:-------10'.~4:;;12;;;9"'E'"'_Q6~-----;;34-:C2"' ..,.51;;3~-----'685~~.0;~26 O.OOE_tOO 4.84E_Q4 9.68E_Q4 0.0250 2.436E+13 
Am-243 1.4774E_Q7 342.513 685.026 O.OOE_tOO 5.06E_Q5 1.01E-04 0.0375 2.07SE+13 
C-14 1.2871E_Q4 342.513 685.026 O.OOE_tOO 4.41E-02 8.82E-02 0.0575 2.129E+13 
""C"I-"'36;:-------------;2"'.8"'l;O;2"'OE;=-_Q6-;;-;;-----;;-34"'2"'.5'"'1""3----:68':c::5.:;;;;.026--------O:OOE_tOO~:---""9=;:.63·~E--;;04~-----;1'"'.9;;;3;=-E-Q3-;;;;;---jt--::0.-=0850~---~1."'3:;;19"'Ee-+l:::-3 

Cm-243 1.7940E_Q7 342.513 685.026 O:OOE_tOO.".'-__--'6"'.1:c4~Ec_-Q~5;.------'1-".2;':3~E;c-Q4~--jf--0"".-"12:"50"'---_----'9:::.580=::E~+,-,1",-2 
Cm-244 1.6962E_Q6 342.513 685.026 O.OOE_tOO 5.81E_Q4 1.16E_Q3 0.2.250 1.119E+13 
""C;.:.<>-60'-=c.:....--------,lC';.2:;;B3~9E;=-_tOO-.::::::----;;-34;;2;:;.5'"'1-;;3----685~"""".0~26 O.OOE_tOO 4.40E+02 8.80E+02 0.3750 5.679E+12 
Cs-l34 9.0541 E-02 342.513 685.026 O:OO·"E~_tOO~---'3='."'10"'E=-+O'-?1'------'6~.2='0"E'"'+O~1---jt---=0-=.5=750=----::'7.-=550=="E~+-""C-13-

Cs-135 3.2195E-Q5 342.513 685.026 O.OOE_tOO 1.10E-02 2.21E_Q2 0.8500 3.240E+12 
~C::'S-::-1~3""7-_---_----'2;:.7"'584;;;;;ii:E~-tOO""""----.;;34~2:;:.~51;;3o___----c68:;;;;5o;.0~2,~6,--- O.OOE_tOO 9.44E+02 1.89E+03 1.2500 6.581E+13 
Eu-l54 1.5368E_Q2 342.513 685.026 O.OOE_tOO 5.26E_tOO 1.05E+Ol 1.7500 4.387E+l0 
""E"'u---;1:'c55;----------:2"'.92~93;;-E;=-_Q-=-2----;;-34;;2;:;.5'"'1-;;3----685~"".0':26-- 0"'.OO~EO':_tOO-=-------:1~.0:;0"'EC'+O;;-1;------:2"'.0;::1c;:E:-'-+O;;-1;-----U--:2:=-:.2:::500;:;;;---------:7"'.0:::7::;lE~+--;1::0 
F&-55 7.7158E_Ql 342.513 685.026 O.OOE_tOO 2.64E+02
 5.29E+02 2.7500 5.611E+08 

7CHC';_3,;-:----------,l;'-.1;-;1c;171E;=---;;OOc2----;;-34;;2;:;.5'"'1-;;3--------:68~5.:;;;.026 O.OOE_tOO 3.81 E_tOO
 7.61 E_tOO 3.5000 6.532E+07 
7.1-~1.2.=9=__--_----7"'.~3684="'Ec_-Q:"7'---------"'34:"2~.~51,,3;.---_--'68:"":5",.0:-:::26 O.OOE+OO 2.52E_Q4 5.05E-04 5.0000 3.777E+02 
Kr-85 2.5263E_Ql 342.513 685.026 O.OOE_tOO 8.85E+Ol 1.73E+02 7.0000 4.278E+Ol 
-;-Ni':cp-"';2;;:3;:;7---------'1~.::'247.2"7;,E'"'_Q6::-.;-----""34-::2::'.;o51;:3~----'68=5"".0"26 O.OOE_tOO 4.26E_Q4 8.51E_Q4 11.0000 4.876E+OO 
Pa-231 3.8511E_Q9 342.513 685.026 O.OOE_tOO 1.32E_Q6 2.84E_Q6 
Pb-21 0 7.3880E-15 342.513 685.026 O.OOE_tOO 2.53E-12 5.06E-12 

-i;PC'-m'-;;-1;;:4;i-7 ----'2"'.1;;;0~23"'E~-tOO~----;;:34;;2;:;.5~1.;;3-----.-:685~::;.0",2;;-6_ o.-oOE_tOO 7.20E+02 1.44E+03 
Pu-238 1.03B3E-Q3 342.513 685.026 O.OOE+OO 3.56E_Ql 7.11E_Ql 
Pu-239 5.5293E-Q3 342.513 685.026 O.OOE_tOO 1.89E_tOO
 3.79E_tOO 
Pu-240 2.1278E_Q3 342.513 685.026 O.OOE_tOO 7.29E_Ql
 1.46E_tOO 
Pu-241 1.0195E_Ql 342.513 685.026 O.OOE+OO 3.49E+Ol
 6.98E+Ol 
Pu-242 2.3128E_Q7 342.513 685.026 O.OOE_tOO 7.92E_Q5
 1.58E_Q4 
Ra-226 5.2782E-14 342.513 685.026 O.OOE_tOO 1.81E-ll
 3.62E-ll 
Ra-228 1.9338E-l0 342.513 685.026 O.OOE_tOO 6.62E-Q8 1.32E_Q7 

-'<Ri"U-c;-1:;:;06-'---- -c9;C.l;;;684~;=_E-Q-=-2----;;_34;;2;:;.5'"'1-;;3----68:5.026 O.OOE_tOO 3.14E+Ol 6.28E+Ol 
S&-79 1.3018E-Q5 342.513 685.026 O.OOE_tOO 4.46E-03 8.92E-Q3 
8n-126 1.2167E-Q5 342.513 685.026 O.OOE_tOO 4.17E-Q3 8.33E-Q3 
8r-90 2.6045E_tOO 342.513 685.026 O.OOE_tOO 8.92E+02 1.78E+03 
Tc-99 4.4241E_Q4 342.513 685.026 O.OOE_tOO 1.52E_Ql 3.03E_Ql 
Th-229 1.3713E-l0 342.513 685.026 O.OOE_tOO 4.70E-Q8 9.39E-Q8 
Th-230 1.8090E-ll 342.513 685.026 O.OOE_tOO 6.20E-Q9 1.24E-Q8 
Th-232 2.5278E-l0 342.513 685.026 O.OOE_tOO 8.66E-Q8 1.73E-07 
11-208 1.6947E-Q8 342.513 685.026 O.OOE_tOO 5.80E_Q6 1.16E_Q5 
U-232 4.8737E-Q8 342.513 685.026 O.OOE_tOO 1.67E_Q5 3.34E-Q5 Thermal Power 
7U;--2"'33~-------___71.c;:220~3'"'Eo--Q"'7:;----____;;34,;2;;-.;;-5-::13~----68~5":.0;;;2,6;;-__-;0:=_:.OO=EC'-tOO~---0:4.,1;.,.8E;=_-Q5~--__8::'.-;;36;;;E;=--Q5~-__flNominaIHeat Boundln9 
U-234 1.5925E_Q7 342.513 685.026 O.OOE_tOO 5.45E_Q5 1.09E_Q4 Output Heat Output 
U-235 -2.6194E_Q6 342.513 0.000 1.29E_Q2 1.20E_Q2 1.29E_Q2 /Wattsl /Wallsl 
U-236 1.2693E_Q5 342.513 685.026 O.OOE_tOO 4.35E-Q3 8.70E_Q3 1.99E+Ol 3.99E+Ol 
U-238 -3.B331E-Q8 342.513 0.000 8.12E-Q3 8.11E_Q3 8.12E-Q3 Total Total 

-i~"'-90:"e'--r""R'""ac;d"io-cnu-c""'li'"'de-s------'2=:."'6060="'E'-'-tOO=-----"34:"2=:.,,5.::13;._ -'685=:::.0,,2:,,6 O.OOE_tOO ~::~~:; ~:~;~:: 
m. TemoIltte ~ Sonum>lry,B_ andCbeeks 
Template Selection Summary 

From SFD Used Basis for Parame1er Differences: 
Reactor Moderatcr: LW AND U ZIRC HYDRIDE LW AND U ZrRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~O~=::..~~~t----:c19;c.~:;;8;;:~~~::-1;;-8---+----,l;-:0,-;~'-;;;2O;-----1 

Bumup Summary (MWdj Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nominal: 342.513 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 I 685.026 Bounding bumup assurMd to be twice nominal bumup.
 

Checks 
Estimated Bumupl

BumuD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 
Nominal: 0.33 I 1.001 

Bounding: 0.67 ,
Reactor shutdown, core removal, storage, shiPping or other date confinnlOg that Irradiation ceased for fuel. 

2Total bumup for all fuel assodated with this worKsheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 

I 

I 

I

I 
I 
I 

I

I
I 
I
I
I 
I 
I 
I
 
I
 
I
 
I
 

DDElSNFIREP_Q78 December 2003 
Revision 1 Page D-466 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
 

Fuel Radionuclide Inventory Worksheet 
I. Fgeland Template Information 

Fuel Name: TRIGA STD 1Fuel decay start date: 2035 
SNFID#: 237 Estimates as of: 2030 

Fuel Units & Desc:r: 203 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 
Heavy Metal Mass: 8OL:39.99kg ; EOl=37.58kg 'Template Bumup(MWd): 6.65 
ROD Storage SIte: INEEL Template BOl Heavy Metal Maa. (MT): 0.000195 

Template Decay Time: 5 years 

n. Estimates m x" x. b Yo Y. 

CilMWd From Nominal Bounding Fuel Initial AClivity Nominal Fuel Bounding Fuel 
Radionuclide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) 
Ac-227 8.5173E-l0 2.306.045 4.612.090 O.OOE-tOO l.96E-06 3.93E-06 
Am-241 1.8331E-03 2,306.045 4,612.090 O.OOE-tOO 4.23E-tOO 8.45E-tOO 
Am-242m 1.4129E-06 2.306.045 4.612.090 O.OOE-tOO 3.26E-03 6.52E-03 
Am-243 1.4774E-07 2.306.045 4.612.090 O.OOE-tOO 3.41E-04 6.81E-04 
C-14 1.2871E-04 2,306.045 4.612.090 O.OOE-tOO 2.97E-Ol 5.94E-Ol 
CI-36 2.8120E-06 2.306.045 4,612.090 O.OOE-tOO 6.48E-Q3 1.30E-Q2 
Cm-243 1.7940E-07 2,306.045 4,612.090 O.OOE-tOO 4.14E-04 8.27E-04 
Cm-244 1.6962E-06 2,306.045 4.612.090 O.OOE-tOO 3.91E-03 7.82E-03 
Co-50 1.2839E-tOO 2,306.045 4,612.090 O.OOE-tOO 2.96E+03 5.92E+03 
Cs-l34 9.0541E-Q2 2,306.045 4,612.090 O.OOE-tOO 2.09E+02 4.18E+02 
Cs-135 3.2195E-05 2.306.045 4,612.090 O.OOE-tOO 7.42E-Q2 1.48E-Ql 
Cs-137 2.7564E-tOO 2,306.045 4,612.090 O.OOE-tOO 6.36E+03 1.27E+04 
Eu-l54 1.5368E-Q2 2,306.045 4.612.090 O.OOE-tOO 3.54E+Ol 7.09E+Ol 
EU-155 2.9293E-02 2,306.045 4,612.090 O.OOE-tOO 6.76E+Ol 1.35E+02 
Fe-55 7.7158E-Ql 2,306.045 4,612.090 O.OOE-tOO 1.78E+03 3.56E+03 
H-3 l.l111E-Q2 2,306.045 4,612.090 O.OOE-tOO 2.56E+Ol 5.12E+Ol 
1-129 7.3684E-Q7 2.306.045 4,612.090 O.OOE-tOO 1.70E-03 3.40E-03 
Kr-85 2.5283E-Ql 2.306.045 4,612.090 O.OOE-tOO 5.83E+02 1.17E+03 
Np-237 1.2427E-06 2,306.045 4,612.090 O.OOE-tOO 2.87E-03 5.73E-03 
Pa-231 3.8511E-Q9 2.306.045 4,612.090 O.OOE-tOO 8.88E-06 1.78E-OS 
Pb-210 7.3680E-15 2.306.045 4.612.090 O.OOE-tOO 1.70E-ll 3.41E-ll 
Pm-147 2.1023E-tOO 2,306.045 4,612.090 O.OOE-tOO 4.85E+03 9.70E+03 
Pu-238 l.0383E-03 2.306.045 4,612.090 O.OOE-tOO 2.39E-tOO 4.79E-tOO 
PU-239 5.5293E-Q3 2,306.045 4,612.090 O.OOE-tOO 1.28E+Ol 2.55E+Ol 
Pu-240 2.1278E-03 2,306.045 4,612.090 O.OOE-tOO 4.91E-tOO 9.81E-tOO 
PU-241 1.0195E-Ol 2,306.045 4,612.090 O.OOE-tOO 2.35E+02 4.70E+02 
Pu-242 2.3128E-Q7 2,306.045 4,612.090 O.OOE-tOO 5.33E-04 1.07E-03 
Ra-226 5.2782E-14 2,306.045 4,612.090 O.OOE-tOO 1.22E-l0 2.43E-l0 
Ra-228 1.9338E-l0 2,306.045 4.612.090 O.OOE-tOO 4.46E-07 8.92E-Q7 
RU-l06 9.1884E-02 2,306.045 4,612.090 O.OOE-tOO 2.11E+02 4.23E+02 
8e-79 1.3018E-05 2,306.045 4,612.090 O.OOE-tOO 3.00E-02 6.00E-Q2 
8n-126 1.2167E-Q5 2,306.045 4,612.090 O.OOE-tOO 2.81E-Q2 5.61E-02 
8r-90 2.6045E-tOO 2,306.045 4.612.090 O.OOE-tOO 6.01E+03 1.20E+04 
Tc-99 4.4241E-04 2,306.045 4,612.090 O.OOE-tOO 1.02E-tOO 2.04E-tOO 
Th-229 1.3713E-l0 2,306.045 4,612.090 O.OOE-tOO 3.16E-Q7 6.32E-Q7 
Th-230 1.8090E-ll 2,306.045 4,612.090 O.OOE-tOO 4.17E-08 8.34E-oB 
Th-232 2.5278E-l0 2,306.045 4,612.090 O.OOE-tOO 5.83E-Q7 1.17E-06 
T1-208 1.6947E-oB 2,306.045 4,612.090 O.OOE-tOO 3.91E-OS 7.82E-OS 
U-232 4.8737E-oB 2,306.045 4,612.090 O.OOE-tOO 1.12E-04 2.25E-04 
U-233 1.2203E-Q7 2,306.045 4,612.090 O.OOE-tOO 2.81E-04 5.63E-04 
U-234 1.5925E-Q7 2,306.045 4,612.090 O.OOE-tOO 3.67E-04 7.34E-04 
U-235 -2.6194E-06 2,306.045 0_000 1.71E-Q2 1.11E-Q2 1.71E-Q2 
U-236 12693E-OS 2,306.045 4,612.090 O.OOE-tOO 2.93E-02 5.85E-Q2 
U-238 -3.6331 E-oB 2,306.045 0.000 1.08E-Q2 1.07E-Q2 1.08E-Q2 
Y-90 2.6060E-tOO 2,306.045 4,612.090 O.OOE-tOO 6.01E+03 120E+04 
Other Radionuclides 8.31E+03 1.66E+04 

Estimated 
Canister usage: 

18"xl0' 
I 1.83 I 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 7.454E+14 
0.0250 1.640E+14 
0.0375 1.397E+14 
0.0575 1.434E+14 
0.0850 8.882E+13 
0.1250 6.450E+13 
0.2250 7.535E+13 
0.3750 3.824E+13 
0.5750 5.083E+14 
0.8500 2.182E+13 
1.2500 4.431E+14 
1.7500 2.954E+11 
2.2500 4.761E+l1 
2.7500 3.nSE+09 
3.5000 4.398E+08 
5.0000 2.442E+03 
7.0000 2.764E+02 
11.0000 3.149E+Ol 

Them181 Power 
Nominal Heat Bounding 

Output HeatOUlput 
<Watts) <Watts) 
1.34E+02 2.68E+02 

Total Total 

In. TenQlIall>~s.unmarr,p. , ,1I1l!1~ 
Template Selection Summary 

FromSFD Usad Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal: 2,306.045 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 4.612.090 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

BumupMultipUer Given 8umup Estimated EOL HMlGlven EOl HM 
Nominal: 1.69 I 1.001 

Bounding:1 3.38 ,
Reactor shutdo'Ml, core removal, storage, shipping or other date confinmng that Irradiation ceased for fuel. 

~olal bumup for all fuel associatec:l with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template IJlfonuatiml Eslimaled 

Fuel Name: TRIGA STD 'Fuel decay start date: 203E Canister usage: 
SNFID#: 264 Estimates as of: 203(, 18"xl0' 

Fuel Units & Oeser: 104 - ELEMENT Template: TRIGA-SS (lWIU-ZI1<. SST. 10 to 2O~o. U) 0.94
 
Heavy Metal Mass: BOL=19.93k9 ; EOL=19.77k9 tTernpiate Bumup(MWd): G.GE,
 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.OOO19~,
 

Template Decay Time" 5 year.; 

.;ll;;;_"'E>tlmates==='- "'m,;,.. x".::.. x,,"-_, "'b;... -'y:.;"'- ....:y"'.__-t_::::'G"':"am=m"'a_so=u;;;;r=ce'-s~--

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup {MWd}' Burnup (MWd)2 (Ci) Inventories{Ci) Inventories{Ci) Group (bounding) 
Ac-227 8.5173E-10 148.919 297.837 O.OOE+OO 1.27E-07 2.54E_o7 AV9. MeV 
-',AC'm:..:-'2~471;----------';'1:::.833=1~E=---=03:O---------:1;-:48'=".9'"1~9----':;02~97=.~83~:C7 O.OOE-HlO 2.73E_o1 5.48E-01 0.0150 4.814E+13 
Am-242m 1.4129E-06 148.919 297.837 O.OOE+OO 2.10E-04 4.21E-Q4 0.0250 1.059E+13 
Am-243 1.4774E_o7 148.919 297.837 0~.0700:oE=-+OO,=,___-,:2o:::.20E-05 4.40E-Q5 0.0375 9.020E+12 
C-14 1.2871E-04 148.919 297.837 O.OOE+OO 1.92E_o2 3.83E-02 0.0575 9.259E+12 
CI-36 2.8120E-06 148.919 297.837 O.ooE+OO 4.19E-04 8.36E-04 0.0850 5.736E+12 
-oC~m.:-_7243=-------=-1.'=7-=940~E=--707:O-----'-1"'48C'":.9'"179----':;02'097=.::83~7---0:00E+OO 2.67E-05 5.34E-05 0.1250 4.165E+12 
-oC"'m'c-2"'44"-- --c1'"."'696=2o=E,,-06::=- ---:1-:;48"".791~9c-----.:;o297.837 0.OO"'E-"-Hl"'0c---~2:'-::.5:;;3~E-Q4~-----;5c;.0"'5"'E-;-Q4:7--i11---::'0.-;;:22'"'50:O-------c4.-=866:-~E'-+1~2 
-;C'"'O-:-c60;;;-, 1;;:.';;283~9;';E=-+OO~------;1;-:48~.9;;-1_;;9_---';;2-=97'"._;;83,,:7 O.ooE+OO 1.91E-Hl2 3.82E-Hl2 0.3750 2.469E+12 
Cs-134 9.0541E-02 148.919 297.837 O.ooE-HlO 1.35E-Hl1 2.70E-Hl1 0.5750 3.283E+13 
Cs-135 32195E-Q5 148.919 297.837 O.OOE+OO 4.79E-03 9.59E_o3 0.8500 1.409E+12 
-;:C~S--;-1_;377---------'2;'-.7~5"'64;;;E~+OO~'-----;1--;48"'.~91;-;9c_---.:;o2-=97",.83-=-=7: O.ooE+OO 4.10E-Hl2 8.21 E-Hl2 1.2500 2.861E+13 
Eu-154 1.5368E_o2 148.919 297.837 O.ooE+OO 2.29E+OO 4.58E+OO 1.7500 1.907E+10 
EU-155 2.9293E_o2 148.919 297.837 O.ooE+OO 4.36E+OO 8.72E+OO 2.2500 3.074E+10 
-;:FC'e-'-;5c;:5~--------7"'.'=;7';;15O;8"E=-_o-=1;--------;1;-:48~.9"'19~----;;2-=97"'."83"-7 O.ooE+OO 1.15E-Hl2 2.30E-Hl2 2.7500 2.439E+08 
H-3 1.1111E_o2 148.919 297.837 O.ooE+OO 1.65E+OO 3.31E+OO 3.5000 2.840E+07 
+1-"'12"'9""'---------c7;:.3684~~E_o--;?;7------;1"'48"'."'91;;9O----~2;c.97;-:;;.837 O.ooE+OO 1.10E-04 2.19E-04 5.0000 1.684E+02 
Kr-85 2.5263E-Q1 148.919 297.837 O.ooE+OO 3.76E-Hl1 7.52E-Hl1 7.0000 1.909E+01 
Np-237 1.2427E-06 148.919 297.837 O.ooE+OO 1.85E-Q4 3.70E-Q4 11.0000 2.176E+OO 
"'pC'a-;-2:;;3;;-1------·----;3:;'.85~1"'1~E_o---=-=9-----;1--;-48"'."91;-;9;------""29-=7"'.8"'3~~7'--- O.ooE+OO 5.74E_o7 1,15E-06 
Pb-21 0 7.3880E-15 148.919 297.837 O.ooE+OO 1.10E-12 2.20E-12 
Pm-147 2.1023E+OO 148.919 297.837 O.ooE+OO 3.13E-Hl2 6.26E-Hl2 

"'P=-u-..;2C'38=- ...,1='.0383~=E-..;03c;.....---_____'1-'48~."-91,o9'----_':'29"'7='.83==7. O.ooE+OO 1.55E_o1 3.09E_o1 
Pu-239 5.5293E-Q3 148.919 297.837 O.ooE+OO 8.23E_o1 1.85E+OO 
Pu-240 2.1278E_o3 148.919 297.837 O.ooE+OO 3.17E-01 6.34E-01 
Pu-241 1.0195E_o1 148.919 297.837 O.ooE+OO 1.52E-Hl1 3.04E-Hl1 
Pu-242 2.3128E-Q7 148.919 297.837 O.ooE+OO 3.44E-Q5 6.89E-Q5 
Ra-226 5.2782E-14 148.919 297.837 O.OOE+OO 7.86E-12 1.57E-11 
Ra-228 1.9338E-10 148.919 297.837 O.ooE+OO 2.86E-08 5.76E-oB 
Ru-106 9.1684E_o2 148.919 297.837 O.ooE+OO 1.37E-Hl1 2.73E-Hl1 
5e-79 1.3018E-Q5 148.919 297.837 O.OOE+OO 1:94E-Q3 3.86E_o3 
5n-126 1.2167E-Q5 148.919 297.837 O.OOE+OO 1.81E-Q3 3.62E-03 
5r-90 2.6045E+OO 148.919 297.837 O.ooE+OO 3.88E-Hl2 7.76E+02 
Tc-99 4.4241E-Q4 148.919 297.837 O.ooE+OO 6.59E-02 1.32E-01 
Th-229 1.3713E-10 148.919 297.837 O.ooE+OO 2.04E-oB 4.08E-oB 
Th-230 1.8090E-11 148.919 297.637 O.OOE+OO 2.69E-Q9 5.39E-Q9 
"Th~-2"'32;:_--------'2~."'52~7"'8"'E-;-1"'0,____-----;1--;48"'.791~9c_----o:2=97=.=830:,70- O.ooE+OO 3.76E-08 7.53E-oB 
n-208 1.6947E-oB 148.919 297.837 O.ooE+OO 2.52E-06 5.05E-06 
U-232 4.8737E-oB 148.919 297.837 O.ooE+OO 7.26E-06 1.45E-Q5 Thermal Power 
-;;U;-;-2~33:;;--------·.......:1;-::.22;;;,;;0:;,3Ei=-~0~7-----i-148~.9:<:1;.;:9O----~29~7;::.83""~7"" O.ooE+OO 1.82E-Q5 3.63E-Q5 Nominal Heat Bounding 
U-234 1.5925E_o7 148.919 297.837 O.ooE+OO 2.37E-Q5 4.74E-Q5 Output Heat Output
U-235 -2.6194E-06 148.919 0.000 8.61E-03 8.22E-03 8.61E-Q3 (Watts) (WattS) 
U-236 1.2693E-Q5 148.919 297.837 O.ooE+OO 1.89E_o3 3.78E-Q3 8.61£+00 1.73E+01 
U-238 -3.8331E-oB 148.919 0.000 5.36E-Q3 5.35E-Q3 5.36E-03 Total Total 
V-90 2.6060E+OO 148.919 297.837 O.ooE+OO 3.88E-Hl2 7.76E+02 
Other Radionuclides 5.37E-Hl2 1.07E-Hl3 
W. Tenmiate Sdectiun ~rv, B ,andCheeb 

emplate Selection Summary 
From SFD Used Basis for Pammeter Differences: 

Reactor Moderator: lW AND U ZIRe HYDRIDE lW AND U ZIRe HYDRIDE 
Fuel C1addlng: SST (304) SST 

BO~~~=:=~~I----:::20=-'.~~Z:orH=x=--+---1::0:-'~=-0:::20;-----lt 

Bumup SUmmary (MWd)' Basis for bumup used in estimate:
 
From SFD I Estimated
 

Nomlnal:1 I 148.919 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 297.837 Bounding bumup assum9d to be twice nominal bumup.
 

Checks 
Estimated Bumup/ 

Bumup Multiplier Given Bumup Estim_ EOl HM/Glven EOl HM
 
Nomln": 0.22
 I 1.001
 

Bounding:) 0.44
 
1Reactor shutdown, core removal. storage, shlppmg or other date conflnlling that lnad.iatK>n ceased for fuel. 

2Total bumup for all fuel associated with this worksh&et must be divided by BOL heavy meta.l mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuel aml TeqJlat"1nf00000000tion Estimated 

Fuel Name: TRIGA 8TD 'Fuel decay stan date: 2026 Canister usage: 
SNFID.: 256 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Ileocr: 58 - ELEMENT Template: TRIGA-AI (lW/U-Zrx. Alum.. 10 to 20%. U) 0.52 
Heavy Metal Mass: BOl.=10.93kg ; EOl=10.89kg "Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00018 

Tempfate Decay Time· 5 years 
11. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 B.0632E-l0 53.248 106.496 O.ooEtOO 4.29E-OB 8.59E-Q8 Avg. MaV 
Am-241 2.2586E-03 53.248 106.496 O.ooEtOO 1.20E-Ql 2.41E-Ol 0.0150 1.802E+13 
Am-242m 1.9925E-06 53.248 106.496 O.ooEtOO 1.06E-04 2.12E-04 0.0250 3.912E+12 
Am-243 2.3323E-07 53.248 106.496 O.ooEtOO 1.24E-Q5 2.48E-05 0.0375 4.873E+12 
C-14 4.33OBE-Q5 53.248 106.496 O.ooEtOO 2.31E-03 4.61E-Q3 0.0575 3.736E+12 
CI-36 4.3023E-08 53.248 106.496 O.ooEtOO 2.29E-06 4.58E-06 0.0850 2.615E+12 
Cm-243 2.7429E-Q7 53.248 106.496 O.ooEtOO 1.48E-05 2.92E-05 0.1250 3.911E+12 
Cm-244 3.1504E-06 53.248 106.496 O.ooEtOO 1.68E-04 3.36E-04 0.2250 2.183E+12 
Co-50 3.100BE-02 53.248 106.496 O.ooEtOO 1.65EtOO 3.30EtOO 0.3750 9.715E+11 
Cs-l34 1.0367E-Ol 53.248 106.496 O.ooEtOO 5.52EtOO 1.10E+Ol 0.5750 1.232E+13 
Cs-l35 3.1549E-05 53.248 106.496 O.ooEtOO 1.68E-Q3 3.36E-03 0.8500 3.032E+12 
Cs-137 2.7564EtOO 53.248 106.496 O.ooEtOO 1.47E+02 2.94E+02 1.2500 3.143E+12 
EU-l54 1.3490EtOO 53.248 106.496 O.ooEtOO 7.18E+Ol 1.44E+02 1.7500 8.99SE+10 
EU-155 4.3880E-Ol 53.248 106.496 O.ooEtOO 2.34E+Ol 4.67E+Ol 2.2500 1.093E+10 
Fe-55 8.6782E-03 53.248 106.496 O.ooEtOO 4.62E-Ol 9.24E-Ol 2.7500 8.880E+07 
H-3 1.0805E-Q2 53.248 106.496 O.ooEtOO 5.75E-Ql 1.15EtOO 3.5000 1.038E+07 
1-129 7.3805E-Q7 53.248 106.496 O.ooEtOO 3.93E-05 7.86E-05 5.0000 6.754E+01 
Kr-85 2.5218E-Ol 53.248 106.496 O.ooEtOO 1.34E+Ol 2.69E+Ol 7.0000 7.657E+00 
Np-237 1.4463E-06 53.248 106.496 O.ooEtOO 7.70E-05 1.54E-Q4 11.0000 8.729E-Ol 
Pa-231 3.5970E-09 53248 106.496 O.ooEtOO 1.92E-07 3.83E-07 
Pb-21 0 8.2511E-15 53.248 106.496 O.ooEtOO 4.39E-13 8.79E-13 
Pm-147 2.0767EtOO 53.248 106.496 O.ooEtOO 1.11E+02 2.21E+02 
Pu-238 1.3514E-Q3 53.248 106.496 O.ooEtOO 7.20E-Q2 1.44E-Ol 
PU-239 5.6947E-Q3 53.248 106.496 O.ooEtOO 3.03E-Ol 6.06E-Ql 
Pu-240 2.2647E-Q3 53.248 106.496 O.ooEtOO 1.21E-Ql 2.41E-Ol 
Pu-241 1.2574E-Ql 53.248 106.496 O.ooEtOO 6.70EtOO l.34E+Ol 
PU-242 3.0602E-Q7 53.248 106.496 O.ooEtOO 1.63E-Q5 3.26E-Q5 
Ra-226 5.7353E-14 53.248 106.496 O.ooEtOO 3.05E-12 6.11E-12 
Ra-228 1.8150E-l0 53.248 106.496 O.ooEtOO 9.68E-Q9 1.93E-oB 
Ru-l06 9.3744E-02 53.248 106.496 O.ooEtOO 4.99EtOO 9.9BEtOO 
8e-79 1.2938E-Q5 53.248 106.496 O.ooEtOO 6.89E-Q4 1.38E-Q3 
8n-126 1.2239E-Q5 53.248 106.496 O.ooEtOO 6.52E-04 1.30E-03 
8r-90 2.6000EtOO 53.248 106.496 O.ooEtOO 1.38E+02 2.77E+02 
Tc-99 4.4120E-D4 53.248 106.496 O.ooE+OO 2.35E-02 4.70E-Q2 
Th-229 1.4749E-l0 53.248 106.496 O.ooE+OO 7.B5E-Q9 1.57E-oB 
Th-230 1.9549E-l1 53.248 106.496 O.ooEtOO 1.04E-09 2.OBE-Q9 
Th-232 2.3744E-l0 53.248 106.496 O.ooE+OO 126E-oB 2.53E-oB 
T1-2OB 1.9459E-oB 53.248 106.496 O.ooE+OO 1.04E-06 2.07E-06 
U-232 5.5015E-oB 53.?48 106.496 O.ooE+OO 2.98E-06 5.97E-06 Thermal Power 
U-233 1.3132E-07 53.248 106.496 O.OOEtOO 6.99E-06 1.40E-Q5 Nominal Heat Bounding 
U-234 1.7323E-Q7 53.248 106.496 O.ooE+OO 9.22E-06 l.84E-06 Output HeatOulput 
U-235 -2.6159E-06 53.248 0.000 4.70E-03 4.58E-Q3 4.70E-Q3 /Watts) /Wattsi 
U-236 12717E-06 53.248 106.496 O.ooE+OO 6.77E-Q4 1.35E-03 2.68E+OO S.3SE+OO 
U-238 -3.8B57E-OB 53.248 0.000 2.94E-03 2.94E-Q3 2.94E-03 Total Total 
Y-90 2.5015EtOO 53.248 106.496 O.ooE+OO 1.39E+02 2.77E+02 
Other Radionuclides 2.02E+02 4.05E+02 
m. TempIa~Setedion SWnmari'. lindChedls 
Template selection Summary

FromSFD ~ Basis for Parameter Differences: -_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
BOl HM ConsUtuenIs: U-ZrHX U

BOL Enrichment %; 19.8920SS98 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 53.248 38.753 Nominal bumup taken directty from 8FD (converted to MWd).
Boundlng:1 I 106.496 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mul1lPlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.13 0.73 I 1.001 
Boundlng:1 0.26 ,

Reactor shutdown, com mmoval, storage, shipping or other date confinnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get spectfic bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TeDljlIate Infornllltion Estimated 

Fuel Namo: TRIGA 5TD , Fuel decay start date: 203!i Ce:nister usage: 
SNF ID /1: 258 Estimates 8S of: 2031) 18"x10' 

Fuel Units & Deacr: 85 - ELEMENT Templale: TRIGA-55 (LWIU-l:rx. SST. 10 to 20%. U) 0.77 
Heavy Metal Masn: BOl=14.88kg ; EOL=14.34kg 'Templ_ Bumup(MWd): 6.6; 
ROD Storage SiID: INEEL Template BOL Heavy Metal Mass (MT): 0.00019:; 

Template Decay Time" 5 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon
 Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy
 Photons/sec 
Radionuclide Template Fuel Burnup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group
 (bounding) 
Ac-227 8.5173E-10 511.192 1,022.384 O.OOE+OO 4.35E-07 8.71E-07 Avg. MeV
 -
Am-241 1.8331 E-03 511.192 1.022.384 O.OOE+OO 9.37E-Ol 1.87E+OO 0.0150 1.652E+14 
Am-242m 1.4129E-OO 511.192 1.022.384 O.OOE+OO 7.22E-04 l.44E-03 0.0250 3.636E+13 
Am-243 1.4774E-07 511.192 1,022.384 O.OOE+OO 7.55E-05 1.51E-Q4 0.0375 3.096E+13 
C-14 1.2871 E-Q4 511.192 1,022.384" O.OOE+OO 6.58E-02 1.32E-Ql 0.0575 3.178E+13 
CI-36 2.8120E-06 511.192 1,022.384 O.OOE+OO 1.44E-Q3 2.87E-03 0.0850 1.969E+13 
Cm-243 1.7940E-Q7 511.192 1,022.384 O.OOE+OO 9.17E-05 1.83E-Q4 0.1250 1.430E+13 
Cm-244 1.6962E-OO 511.192 1,022.384 O.OOE+OO 8.67E-Q4 1.73E-03 0.2250 1.670E+13 
Co-6O 1.2839E+OO 511.192 1,022.384 O.ooE+OO 6.56E+02 1.31E+03 0.3750 8.476E+12 
CS-l34 9.0541E-Q2 511.192 1,022.384 O.OOE+OO 4.83E+Ol 9.26E+Ol 0.5750 1.127E+14 
CS-135 3.2195E-05 511.192 1,022.384 O.OOE+OO 1.65E-Q2 3.29E-Q2 0.8500 4.836E+12 
Cs-137 2.7564E+OO 511.192 1,022.384 O.ooE+OO 1.41E+03 2.82E+03 1.2500 9.822E+13 
EU-154 1.5368E-Q2 511.192 1,022.384 O.OOE+OO 7.86E+OO 1.57E+01 1.7500 6.548E+l0 
EU-1SS 2.9293E-Q2 511.192 1,022.384 O.OOE+OO 1.50E+01 2.99E+01 2.2500 1.055E+l1 
Fe-55 7.7158E-Q1 511.192 1,022.384 O.ooE+OO 3.94E+02 7.89E+02 2.7500 8.374E+08 
H-3 1.1111E-Q2 511.192 1,022.384 O.ooE+OO 5.68E+OO 1.14E+01 3.5000 9.749E+07 
1-129 7.3684E-Q7 511.192 1,022.384 O.OOE+OO 3.77E-04 7.53E-Q4 5.0000 5.45OE+02 
Kr-85 2.5263E-01 511.192 1,022.384 O.ooE+OO 1.29E+02 2.58E+02 7.0000 6.169E+Ol 
Np-237 1.2427E-06 511.192 1,022.384 O.ooE+OO 6.35E-Q4 1.27E-Q3 11.0000 7.029E+OO 
Pa-231 3.8511E-Q9 511.192 1,022.384 O.ooE+OO 1.97E-OO 3.94E-06 
Pb-210 7.3880E-15 511.192 1,022.384 O.ooE+OO 3.78E-12 7.55E-12 
Pm-147 2.1023E+OO 511.192 1,022.384 O.ooE+OO 1.07E+03 2.15E+03 
Pu-238 1.0383E-Q3 511.192 1,022.384 O.ooE+OO 5.31E-Q1 1.OOE+OO 
PU-239 5.5293E-Q3 511.192 1,022.384 O.ooE+OO 2.83E+OO 5.85E+OO 
Pu-NO 2.1278E-03 511.192 1,022.384 O.ooE+OO 1.09E+OO 2.18E+OO 
PU-Nl 1.0195E-Q1 511.192 1,022.384 O.ooE+OO 5.21E+01 1.04E+02 
PU-242 2.3128E-07 511.192 1,022.384 O.ooE+OO 1.18E-04 2.36E-Q4 
Ra-226 5.2782E-14 511.192 1,022.384 O.ooE+OO 2.70E-11 5.40E-11 
Ra-228 1.9338E-10 511.192 1,022.384 O.ooE+OO 9.89E-OS 1.98E-Q7 
RU-1OO 9.1684E-Q2 511.192 1,022.384 O.ooE+OO 4.69E+Ol 9.37E+01 
Se-79 1.3018E-Q5 511.192 1,022.384 O.ooE+OO 6.65E-03 1.33E-Q2 
Sn-126 1.2167E-Q5 511.192 1,022.384 O.ooE+OO 6.22E-Q3 1.24E-Q2 
Sr-90 2.6045E+OO 511.192 1,022.384 O.ooE+OO 1.33E+03 2.66E+03 
Te-99 4.4241E-Q4 511.192 1,022.384 O.ooE+OO 2.26E-Q1 4.52E-Ql 
Th-229 1.3713E-10 511.192 1,022.384 O.ooE+OO 7.Q1E-oB 1.40E-Q7 
Th-230 1.8090E-ll 511.192 1,022.384 O.ooE+OO 9.25E-Q9 1.85E-06 
Th-232 2.5278E-l0 511.192 1,022.384 O.ooE+OO 1.29E-Q7 2.58E-Q7 
TI-208 1.6947E-oB 511.192 1,022.384 O.ooE+OO 8.66E-06 1.73E-Q5 
U-232 4.8737E-oB 511.192 1,022.384 O.ooE+OO 2.49E-Q5 4.98E-Q5 Thermal Power 
U-233 1.2203E-Q7 511.192 1,022.384 O.oOE+OO 6.24E-QS 1.25E-<l4 Nominal Heat Bounding 
U-234 1.5925E-07 511.192 1,022.384 O.ooE+OO 8.14E-Q5 1.63E-Q4 Output Heat Output 
U-235 -2.6194E-06 511.192 0.000 6.43E-03 5.09E-03 6.43E-Q3 /Wattsl /Watts) 
U-236 1.2693E-Q5 511.192 1,022.384 O.ooE+OO 6.49E-Q3 1.30E-Q2 2.98E+01 5_95E+01 
U-238 -3.8331 E-oB 511.192 0.000 4.ooE-03 3.98E-03 4.ooE-03 Total Total 
Y-90 2.6060E+OO 511.192 1,022.384 O.ooE+OO l.33E+03 2.66E+03 
Other Radionuelides 1.84E+03 3.69E+03 
m.T-"'teSeledioJt~TY.B1ln!"p~.all!! tlleclG 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents: U-ZrHX
 U
 

BOL Enrichment 0/0:
 20 10to20 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 511.192 Nominal bumup calcutated from the heavy metal mass destroyed. 
Bounding: 1,022.384 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup estimated EOL HMlGiven EOL HM 

Nominal:1 1.01 I 1.001 
Bounding: 2.02 ,

Reactor shutdown. cora removal, storage. shIpping or other date confmnlng that Irradiation ceased for fuel.
 

~otal bumup for all fu€:l associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT;.
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Fuel Radionuclide Inventory Worksheet 
I. Fuehnd T~ lnfOJ'llll!tlou Estimated 

Fuel Name: TRIGA 8TD 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 447 Estimates as of: 2030 ,8".,0' 

Fuel Units & Descr: 58 - ELEMENT Template: TRIGA-AI (lWIU-Zrx, Alum.. 10 to 20%, U) 0.52 
Heavy Metal Mass: BOl.=11.31kg : EOl.=11.27kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.00018 

Template Decay Time· 5 years 

'IL Estimates m b y" y. Gamma Sources ." " Pholon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.0632E-10 220.455 440.909 O.ooE+OO 1.78E-07 3.56E-07 Avg.MeV 
Am-241 2.2586E-03 220.455 440.909 O.ooE+OO 4.98E-Ol 9.96E-Ol 0.0150 7.460E+13 
Am-242m 1.9925E-Q6 220.455 440.909 O.ooE+OO 4.39E-04 8.79E-04 0.0250 1.620E+13 
Am-243 2.3323E-07 220.455 440.909 O.ooE+OO 5.14E-Q5 1.03E-04 0.0375 2.018E+13 
C-14 4.3308E-Q5 220.455 440.909 O.ooE+OO 9.55E-03 1.91E-Q2 0.0575 1.547E+13 
CI-36 4.3023E-08 220.455 440.909 O.ooE+OO 9.48E-Q6 1.90E-05 0.0850 1.083E+13 
Cm-243 2.7429E-07 220.455 440.909 O.ooE+OO 6.05E-05 1.21E-04 0.1250 1.619E+13 
Cm-244 3.1504E-06 220.455 440.909 O.ooE+OO 6.95E-04 1.39E-03 0.2250 9.038E+12 
Co-60 3.1008E-02 220.455 440.909 O.ooE+OO 6.84E+OO 1.37E+Ol 0.3750 4.022E+12 
CS-l34 1.0367E-Ql 220.455 440.909 O.ooE+OO 2.29E+Ol 4.57E+Ol 0.5750 5.100E+13 
Cs-135 3.1549E-05 220.455 440.909 O.ooE+OO 6.96E-03 1.39E-Q2 0.8500 1.255E+13 
CS-137 2.7584E+OO 220.455 440.909 O.ooE+OO 6.08E+02 1.22E+03 1.2500 1.301E+13 
Eu-l54 1.3490E+OO 220.455 440.909 O.ooE+OO 2.97E+02 5.95E+02 1.7500 3.724E+11 
EU-155 4.3880E-Ql 220.455 440.909 O.ooE+OO 9.67E+Ol 1.93E+02 2.2500 4.527E+l0 
Fe-55 8.6782E-03 220.455 440.909 O.ooE+OO 1.91E+OO 3.83E+OO 2.7500 3.6nE+08 
H-3 1.0805E-02 220.455 440.909 O.ooE+OO 2.38E+OO 4.76E+OO 3.5000 4.299E+07 
1-129 7.3805E-07 220.455 440.909 O.ooE+OO 1.63E-04 3.25E-04 5.0000 2.58SE+02 
Kr-85 2.5218E-Ol 220.455 440.909 O.ooE+OO 5.S6E+Ol 1.11E+02 7.0000 2.927E+01 
Np-237 1.4463E-Q6 220.455 440.909 O.ooE+OO 3.19E-04 6.38E-04 11.0000 3.334E+00 
Pa-231 3.S970E-09 220.455 440.909 O.ooE+OO 7.93E-07 1.59E-Q6 
Pb-21 0 8.2511E-15 220.455 440.909 O.ooE+OO 1.82E-12 3.84E-12 
Pm-147 2.0767E+OO 220.455 440.909 O.ooE+OO 4.58E+02 9.16E+02 
Pu-238 1.3514E-03 220.455 440.909 O.ooE+OO 2.98E-Ol 5.96E-Ql 
Pu-239 5.6947E-Q3 220.455 440.909 O.ooE+OO 1.26E+OO 2.51E+OO 
Pu-240 2.2647E-Q3 220.455 440.909 O.ooE+OO 4.99E-Ql 9.99E-Ql 
Pu-241 1.2574E-Ql 220.455 440.909 O.ooE+OO 2.77E+Ol 5.54E+Ol 
PU-242 3.0602E-07 220.455 440.909 O.ooE+OO 6.75E-Q5 l.35E-04 
Ra-226 5.7353E-14 220.455 440.909 O.ooE+OO 1.26E-l1 2.53E-ll 
Ra-228 1.8150E-l0 220.455 440.909 O.ooE+OO 4.ooE-Q8 8.ooE-08 
RU-l06 9.3744E-02 220.455 440.909 O.ooE+OO 2.07E+Ol 4.13E+Ol 
Se-79 1.2938E-Q5 220.455 440.909 O.ooE+OO 2.85E-03 5.70E-Q3 
Sn-126 1.2239E·05 220.455 440.909 O.ooE+OO 2.70E-Q3 5.40E-03 
Sr-90 2.6000E+OO 220.455 440.909 O.ooE+OO 5.73E+02 1.15E+03 
Tc-99 4.4120E-04 220.455 440.909 O.ooE+OO 9.73E-Q2 1.95E-Ol 
Th-229 1.4749E-l0 220.455 440.909 O.ooE+OO 3.25E-Q8 6.50E-Q8 
Th-230 1.9549E-ll 220.455 440.909 O.ooE+OO 4.31E-Q9 8.62E·09 
Th-232 2.3744E-l0 220.455 440.909 O.ooE+OO 5.23E-Q8 1.05E-Q7 
T1-208 1.9459E-Q8 220.455 440.909 O.ooE+OO 4.29E-Q6 8.58E-Q6 
U-232 5.6015E-08 220.455 440.909 O.ooE+OO 1.23E-Q5 2.47E-Q5 Thermal Power 
U-233 1.3132E-07 220.455 440.909 O.ooE+OO 2.90E-Q5 5.79E-Q5 Nominal Heat BoUnding 
U-234 1.7323E-07 220.455 440.909 O.ooE+OO 3.82E-05 7.64E-Q5 Oulput Hea10ulput 
U-235 -2.6159E-Q6 220.455 0.000 4.89E-Q3 4.31E-Q3 4.89E-Q3 <Watts) <Watts) 
U-236 1.2717E-05 220.455 440.909 O.ooE+OO 2.80E-Q3 5.61E-Q3 1.11E+Ol 2.22E+Ol 
U-238 -3.8857E-Q8 220.455 0.000 3.04E-03 3.03E-03 3.04E-Q3 Total Total 
Y-90 2.6015E+OO 220.455 440.909 O.ooE+OO 5.74E+02 1.15E+03 
Other Radianuelides 8.38E+02 1.68E+03 

m. Tema>late ~$ummatY, 'Bumu ;8114 (;!lecks 
Templa1e Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: lW ANO UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ZrHX U 

BOL Enrichment Ok: 20 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimated 

Nomlnal:1 220.455 38.753 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: 440.909 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
BumupMulUpUer
 Given Bumop Estim_ EOl HMlGlven EOl HM 

Nominal: 0.53 0.18 I 0.981 
Bounding: 1.06 ,

Reactor shutdown, core removal, storage, shlpplng or other date conflnmng that IIradlatlon ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worl<sheet 
J. Fuel and Template Information Estimated 

Fuel Name: TRIGA 8m 'FueI decay start date: 198~' Canister usage: 
SNF ID I): 314 EstImates as of: 20311 18"xl0' 

Fuel Units & Oeser: 66 - ELEMENT Template: TRIGA-A1 (lW/U-Zr<. Alum.. 10 to 20%. U)
 0.59 
Heavy Metal Maso: BOl.=12.34k9 ; EOl.=12.20k9 'Template Bumup(MWd): 6.6!;
 
ROD Storage Sill>: HANFORD T""",late BOl Heavy Metal Mass (MT): 0.000111
 

Template Decay Time' 35 year.> 
U. Estimates m Xb b y" Yb Gamma Sources 

Photon Total 
CiJMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Sumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (I>ounding) 
Ac-227 6.1504E_Q9 420.99S 841.996 ",0.:0~0:;E~+OO~--_____;20'.:59E~--;06~__----,;5,;;.1",S,,"E-06_;;;;-+--,-,AV';!9~.;:Me:::-v'-- ==c= 

.:,A"'m'-'-2o,4'=1 4:..:.S"'1~65~E"""'-Q~3----.::4,o,20:"."'998~----_"'84",1",.99",,6. O.OOE_KJO 2.03E+OO 4.06E+OO 0.0150 5.939E+13 
Am-242m 1.7383E_06 420.998 841.996 O.OOE+OO 7.32E-<J4 l.46E-03 0.0250 1.229E+13 
Am-243 2.3263E-07 420.99S 841.996 O.OOE+OO 9.79E_Q5 l.96E-04 0.0375 1.160E+13 
""'C:"-1:-:4:='---------'4';'.3:::1~58~E"""'-05==---------;4'O'20:".998~'-----7847'1cc::.996 O.OOE+OO 1.S2E_Q2 3.63E-02 0.0575 1.169E+13 
.;;:C:::I-.::36~~--~--_-47.:::30:::2~3"Eo_-06==_~---_;4_==20~.:::9798:;_.----84~1"".9",,96 O.OOE+OO 1.81E-05 3.62E-05 0.0850 6.974E+12 
Cm-243 1.3229E-07 420.998 841.996 O.OOE+OO 5.57E-05 1.11E-<J4 0.1250 6.024E+12 
~C"'m'-'-2~44~---------:1:-:.0000:s~E--;;06;,---....:;42"'0"'.99~8c------84;;::c:l,:;.9s:9"6- O.OOE+OO 4.21E-04 8.42E-<J4 0.2250 6.231E+12 
Co-6O 6.0120E-<J4 420.998 841.996 O.OoE+OO 2.53E-Ol 5.06E-Ol 0.3750 2.644E+12 
~C:=S"""'-1:::347'"-------..:4';'.3534:O=':~E_06~-----;42~0='.9~98~----"'847'1"':.996 O.OOE+OO 1.83E_Q3 3.67E-03 0.5750 4.356E+13 
Cs-l35 3.1549E-05 420.998 841.996 O.OOE+OO 1.33E_Q2 2.66E_Q2 0.8500 2.223E+12 
~C"'S---ol_;'37:._--------:1"'.3;;;7"'88"'E~+OO~'-----"'42~0~.99~8c___---;;:84;.;1~.996 O.OOE+OO 5.80E_KJ2 1.16E+03 1.2500 2.181E+12 
Eu-l54 1.2041E_Ql 420.998 841.996 O.OOE+OO 5.07E_KJl 1.01 E_KJ2 1.7500 7.018E+l0 
.;;:E"'u'-::-1~5.::5-------6~."'64~5~1~E_;-Q~3'------"4'=20:::.:::99:?8::___---~84:;.1""",:996 O.OOE+OO 2.80E+OO 5.80E+OO 2.2500 1.384E+06 
Fe-55 2.9338E_06 420.998 841.998 O.OOE+OO 1.24E_Q3 2.47E-03 2.7500 4.682E+05 
H-3 2.0075E-03 420.99S 841.996 O.OOE+OO 8.45E-Ol 1.69E+OO 3.5000 1.133E+03 
1-129 7.3605E-07 420.998 841.996 O.OOE+OO 3.11E-04 6.21E-04 5.0000 4.764E+02 
~K"=r-~8~5~----- __-37.~630~1"'E_;-Q;;:2c___---_;4"'20;;:."'998==__---~84~1;_'.99;;;:6 O.OOE+OO 1.53E_KJl 3.06E_KJl 7.0000 5.372E+01 
Np-237 1.4977E-06 420.998 841.996---0-.00:~E:..:+OO~ 67.=3~1E=_-<J4~-._--1==.'026~E~--=03:;_'--IIf__l.:.l",_0000=,,---_-...::6.:..:105=E:..:+.::00,,-
Pa-231 1.1275E-oB 420.998 841.996 O.OOE+OO 4.75E-06 9.49E-06 
Pb-21 0 3.8932E-13 420.998 841.996 O.OOE+OO 1.64E-l0 3.28E-l0 
"'PC'm"':-':'14~7;---------7::;:.=5383~"'E'-::-<J4:7---------;4-==20;;:.7998==-----~84~1;-'.99"':6 0.OO'=E+OO""':'____";-3.:..:1~7E=_-~0.:.1_--~6":.3=5=_E-Q_"_'_1-_j1 
Pu-238 l.0668E-03 420.998 841.996 O.OOE+OO 4.49E_Ql 8.98E-Ol 
Pu-239 5.6002E-03 420.998 841.996 O.OOE+OO 2.40E+OO 4.79E+OO 
Pu-240 22571 E-03 420.998 841.996 O.OOE+OO 9.50E-Ol 1.90E+OO 
Pu-241 2.9699E_Q2 420.998 841.998 O.OOE+OO 1.25E_KJl 2.50E_KJl 
Pu-242 3.0602E-07 420.998 841.998
 O.OOE+OO 1.29E-<J4 2.58E-<J4 
Ra-226 1.0704E-12 420.998 841.996
 O.OOE+OO 4.51E-l0 9.01E-l0 

",R",a...:-22~8 -----,2==.",3654~,=E..:-l~0-----"4-=,20:::'7998~---_",84",1,,,.9",96 O.OOE+OO 9.96E-oB 1.99E_Q7 
"'R2u'=-1;.:;06-"- --71.~0444~_;=E--;-1;;:0----_;4=2O;;:.~99"'S::___---"'84~1;_'.998"' O.OOE+OO 4.40E-06 S.79E-oB 
5e-79 12934E_Q5 420.998 841.996 O.OOE+OO 5.45E_Q3 1.09E_Q2 
5n-126 1.2236E-05 420.998 841.996 O.OOE+OO 5.15E_Q3 1.03E-02 
-;5"'r--;;OO;O:-----------,1;C.2;;:7~40~E+OO-;;;;:------;4~20:;-'.~998==-----~84-i:l"".9"'96 O.OOE+OO 5.36E_KJ2 1.07E+03 
Tc-99 4.4120E-<J4 420.998 841.996 O.OOE+OO 1.86E-Ol 3.71E_Ql 
Th-229 6.4226E-l0 420.998 841.996 O.OOE+OO 2.70E-07 5.41 E_Q7 
Th-230 1.0594E-l0 420.998 841.996 O.OOE+OO 4.46E-oB 8.92E-oB 
Th-232 2.3744E-l0 420.998 841.996 O.OOE+OO 1.00E-07 2.00E_Q7 
7T1-;_:206=------.--1-;-.5;o77=4-:=E-oB-=-----;4;o20"'.998~;__---_;;,84_;:1;_:.996;;;: O.OOE+OO 6.64E-06 1.33E-05 
~U~-2;;;3;;_2-----~_---,4i':.2~5Cil'"'1Ee--oB;;;;- -c;4o;:20~.9"'98~----i;84Ci+'1.;;;;;996 O.OOE+OO 1.79E-05 3.58E-05 Thermal Power 
U-233 1.3155E_Q7 420.998 841.996 O.OOE+OO 5.54E-Q5 1.11E-<>4 Nominal Heat Bounding 
7U;c-2;;;34~---------,3"'.0030~;;;;=E_Q7-;7-----;4=20:;-'.998~;------"'84-i:l~.996 O.OOE+OO 1.26E-<J4 2.53E-<J4 Output Heel Output 
U-235 -2.6144E-06 420.998 0.000 5.28E_Q3 4.18E-03 5.28E-03 /Wattsl /Wattsl 
U-236 1.2720E-05 420.998 841.996 O.OOE+OO 5.36E-03 1.07E_Q2 7.08E+OO 1.42E+Ol 
U-238 -3.8857E-oB 420.998 0.000 3.33E_Q3 3.31 E-03 3.33E-03 Total TOIaI
 
V-OO 1.2744E+OO 420.99S 841.996 O.OOE+OO 5.·=37::;E~_KJ~2----.:;-1.:;;07c;;E=-_KJ~3---j1
 
Other Radionuclides 6.41E_KJ2 1.28E+03 
m. TOIllPlateSeJeeti<m Summarv.........
 

emplate selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator. LW AND U ZlRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 

BO~o~~=:;f---;19"'.U-=786096::Z=rH:::X:::26-=---t---l;-;0:-'~::.0-:::20-=---1 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

NomIr.a1:1 420.9981 132.296 Nominal bumup taken direct:y from SFD (converted to MWd). 
Boundlng:1 1 841.996 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumup! 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 0.92 0.31
 I 0.981
 

Bounding: 1.85
 ,
Reactor shutdown, cora removal, storage, shipping or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for aU fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT) 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~ 1llfQtmation_ Estimated 

Fuel Name: TRIGA STD 'Fuel decay start date: 1973 Canister usage: 
SNFID#: 235 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 65 - ELEMENT Template: TRIGA-AI (lWIU-ZI1<. Alum.. 101020%, U) 0.59 
Heavy Metal Mass: BOl=12.03k9 ; EOl=11.94k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal M.... (MT): 0.00018 

Template Decay Time" 50 years 
ll. Estimates m x" Xb b y" Yb Gamma Sources

Photon Total 
ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) tnventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.6842E-09 80.657 161.314 O.ooE+OO 7.ooE-07 1.40E-06 Avg. MeV 
Am-241 4.9459E-03 80.657 161.314 O.ooE+OO 3.99E-Ol 7.98E-Ol 0.0150 7.910E+12 
Am-242m 1.6241E-06 80.657 161.314 O.ooE+OO 1.31E-04 2.62E-04 0.0250 1.640E+12 
Am-243 2.3233E-07 80.657 161.314 O.OOE+OO 1.87E-05 3.75E-05 0.0375 1.480E+12 
C-14 4.3083E-05 80.657 161.314 O.ooE+OO 3.47E-Q3 6.95E-03 0.0575 1.549E+12 
CI-36 4.3023E-08 80.657 161.314 O.ooE+OO 3.47E-06 6.94E-06 0.0850 9.239E+ll 
Cm-243 9.1880E-08 80.657 161.314 O.ooE+OO 7.41E-06 1.48E-Q5 0.1250 6.855E+11 
Cm-244 5.6348E-07 80.657 161.314 O.OOE+OO 4.54E-05 9.09E-Q5 0.2250 8.109E+11 
Co-OO 8.3699E-05 80.657 161.314 O.OOE+OO 6.75E-03 1.35E-Q2 0.3750 3.498E+l1 
Cs-l34 2.8211E-08 80.657 161.314 O.OOE+OO 2.28E-06 4.55E-06 0.5750 5.873E+12 
Cs-l35 3.1549E-Q5 80.657 161.314 O.ooE+OO 2.54E-03 5.09E-03 0.8500 1.599E+11 
Cs-137 9.7519E-Ql 80.657 161.314 O.OOE+OO 7.87E+Ol 1.57E+02 1.2500 1.352E+l1 
Eu-l54 3.5970E-Q2 80.657 161.314 O.OOE+OO 2.90E+OO 5.80E+OO 1.7500 4.848E+09 
Eu-155 8.1774E-04 80.657 161.314 O.ooE+OO 6.60E-02 1.32E-Ol 2.2500 1.645E+05 
Fe-55 5.3940E-Q8 80.657 161.314 O.ooE+OO 4.35E-06 8.70E-06 2.7500 7.769E+04 
H-3 8.6571E-04 80.657 161.314 O.ooE+OO 6.98E-Q2 1.40E-Ol 3.5000 2.293E+02 
1-129 7.3805E-07 80.657 161.314 O.OOE+OO 5.95E-05 1.19E-04 5.0000 9.658E+Ol 
Kr-85 1.3771E-Q2 80.657 161.314 O.ooE+OO 1.11E+OO 2.22E+OO 7.0000 1.090E+01 
Np-237 1.5218E-06 80.657 161.314 O.ooE+OO 1.23E-04 2.45E-04 11.0000 1.240E+00 
Pa-231 1.4152E-08 80.657 161.314 O.ooE+OO 1.14E-06 2.28E-06 
Pb-21 0 7.9774E-13 80.657 161.314 O.OOE+OO 6.43E-11 1.29E-10 
Pm-147 1.4362E-Q5 80.657 161.314 O.ooE+OO 1.16E-Q3 2.32E-03 
Pu-238 9.4782E-04 80.657 161.314 O.ooE+OO 7.64E-Q2 1.53E-01 
Pu-239 5.6B72E-03 80.657 161.314 O.OOE+OO 4.59E-Q1 9.17E-01 
Pu-240 2.2541E-03 80.657 161.314 O.ooE+OO 1.82E-01 3.64E-Q1 
Pu-241 1.4433E-02 80.657 161.314 O.ooE+OO 1.16E+OO 2.33E+OO 
Pu-242 3.0602E-07 80.657 161.314 O.OOE+OO 2.47E-05 4.94E-Q5 
Ra-226 1.8857E-12 80.657 161.314 O.OOE+OO 1.52E-10 3.04E-10 
Ra-228 2.3729E-10 80.657 161.314 O.OOE+OO 1.91E-Q8 3.83E-Q8 
Ru-106 3.4857E-15 80.657 161.314 O.ooE+OO 2.81E-13 5.62E-13 
5e-79 1.2931E-Q5 80.657 161.314 O.OOE+OO 1.04E-Q3 2.09E-03 
5n-126 1.2235E-05 80.657 161.314 O.OOE+OO 9.87E-04 1.97E-03 
5r-90 8.9173E-01 80.657 161.314 O.ooE+OO 7.19E+01 1.44E+02 
Tc-99 4.4120E-04 80.657 161.314 O.ooE+OO 3.56E-02 7.12E-Q2 
Th-229 8.2752E-10 80.657 161.314 O.ooE+OO 6.67E-08 1.33E-Q7 
Th-230 1.4908E-10 80.657 161.314 O.ooE+OO 1.20E-08 2.40E-Q8 
Th-232 2.3744E-10 80.657 161.314 O.ooE+OO 1.92E-08 3.83E-08 
TI-208 1.366BE-08 80.657 161.314 O.OOE+OO 1.10E-06 2.20E-06 
U-232 3.6797E-08 80.657 161.314 O.ooE+OO 2.97E-06 5.94E-06 Thermal Power 
U-233 1.3164E-07 80.657 161.314 O.OOE+OO 1.06E-Q5 2.12E-Q5 Nominal Heal Bounding 
U-234 3.3865E-07 80.657 161.314 O.ooE+OO 2.73E-Q5 5.46E-Q5 Output HeatOulpUt 
U-235 -2.6144E-Q6 80.657 0.000 5.20E-Q3 4.99E-03 5.20E-Q3 /Wattsl /Watts) 
U-236 1.2722E-Q5 80.657 161.314 O.OOE+OO l.03E-03 2.05E-Q3 9.27E-Dl 1.8SE+OO 
U-238 -3.8857E-Q8 80.657 0.000 3.23E-Q3 3.23E-Q3 3.23E-Q3 Total Total 
Y-90 8.9203E-Q1 80.657 161.314 O.ooE+OO 7.19E+Ol 1.44E+02 
Other Radionuelides 9.01E+01 1.80E+02 

1lI.l'emplatesetecttoo ~ry.B...... 
Tem late selection Summary 

FromSFD Uaed Basis for Parameter Differences: 
Reactor Modarator: LW AND U ZIRC HYDRIDE t.W AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment "I.: 20 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 58.5981 80.657 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 1 161.314 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
BumuD MultiDilor Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.18 1.38 I 1.001 
Bounding: 0.36 , 

Reactor shutdown, core removal. storage, shlppmg or other date confnmlng that Irradiation ceased for fuel.
 

'Total bumup tor all fual associatad with this workshaat must be divided by BOl haavy metal mass to get specific bumup valuas (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template InfonnatioD Estimated 

Fuel Name: TRIGA sm 1Fue[ decay start date: 198~: Canister usage: 
SNFID#: 244 Estimates as of: 203(1 18"x10' 

Fuel Units & oeser: 114 - ELEMENT Template: TAIGA-SS (lW/U-Zrx. SST, 10 to 20%, U) 1.03 
Heavy Malal Mass: BOl=22.23k9 ; EOl=19.69kg Zoremplote Bumup(MWd): 6.6~, 
ROD Storage SIte: INEEl Template BOl Heavy Malal Ma•• (MT): 0.OOO19~, 

T"",plate Decay Time' 35 ya....' 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CiJMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 6.7038E-09 2,426.803 4,853.605 O.OOE+OO 1.63E-05 3.25E-05 Avg. MeV 
Am-241 3.9068E-03 2,426.803 4,853.605 O.OOE+OO 9.48E+OO 1.90E+Ol 0.0150 3.388E+14 
Am-242m 1.2325E-06 2,426.803 4,853.605 O.OOE+OO 2.99E-03 5.98E-03 0.0250 7.039E+13 
Am-243 1.4732E-07 2,426.603 4,853.605 O.OOE+OO 3.58E-04 7.15E-04 0.0375 6.116E+13 
C-14 1.2824E-04 2,426.803 4,853.605 O.OOE+OO 3.11E-ol 6.22E-Ol 0.0575 6.589E+13 
CI-38 2.8120E-06 2,426.803 4,853.605 O.OOE+OO 6.82E-03 1.36E-02 0.0850 3.965E+13 
Cm-243 8.6556E-08 2,426.803 4,853.605 O.OOE+OO 2.10E-04 4.20E-04 0.1250 2.580E+13 
Cm-244 5.3835E-07 2,426.803 4,853.605 O.OOE+OO 1.31 E-03 2.61E-03 0.2250 3.415E+13 
Co-50 2.4887E-02 2,426.803 4,853.605 O.OOE+OO 6.04E+Ol 1.21E+02 0.3750 1.489E+13 
CS-l34 3.8030E-06 2,426.803 4,853.605 O.OOE+OO 9.23E-03 1.85E-02 0.5750 2.491E+14 
CS·l35 3.2195E-05 2,426.803 4,853.605 O.OOE+OO 7.81E-02 1.56E-ol 0.8500 2.549E+12 
CS-137 1.3788E+OO 2,426.803 4,853.605 O.OOE+OO 3.35E+03 6.69E+03 1.2500 9.893E+12 
EU-l54 1.3711E-03 2,426.803 4,853.605 O.OOE+OO 3.33E+OO 6.65E+OO 1.7500 6.618E+10 
EU-155 4.4361 E-04 2,426.803 4,853.605 O.OOE+OO 1.08E+OO 2.15E+OO 2.2500 5.422E+07 
Fe-55 2.6075E-04 2,426.803 4,853.605 O.OOE+OO 6.33E-Ol 1.27E+OO 2.7500 2.492E+06 
H-3 2.0647E-03 2,426.803 4,853.605 O.OOE+OO 5.01E+OO 1.00E+Ol 3.5000 5.987E+03 
1-129 7.3684E-07 2,426.803 4,853.605 O.OOE+OO 1.79E-03 3.58E-03 5.0000 2.52OE+03 
Kr-as 3.6346E-02 2,426.803 4,853.605 O.OOE+OO 8.82E+Ol 1.76E+02 7.0000 2.843E+02 
Np-237 1.2844E-06 2,426.803 4,853.605 O.OOE+OO 3.12E-03 6.23E-03 11.0000 3.232E+Ol 
Pa-231 1.2352E-oB 2,426.803 4,853.605 O.OOE+OO 3.00E-OS 6.00E-05 
Pb-210 3.5338E-13 2,426.803 4,853.605 O.OOE+OO 8.58E-l0 1.72E-09 
Pm-147 7.6346E-04 2,426.803 4,853.605 O.OOE+OO 1.85E+OO 3.71E+OO 
Pu-238 8.1970E-04 2,426.803 4,853.605 O.OOE+OO 1.99E+OO 3.98E+OO 
PU-239 5.5248E-03 2,426.803 4,853.605 O.OOE+OO 1.34E+Ol 2.68E+Ol 
PU-240 2.1203E-03 2,426.803 4,853.605 O.OOE+OO 5.15E+OO 1.03E+Ol 
PU-241 2.4075E-02 2,426.803 4,853.605 O.OOE+OO 5.84E+Ol 1.17E+02 
PU-242 2.3128E-07 2,426.803 4,853.605 O.OOE+OO 5.61E-04 1.12E-03 
Ra-226 9.8481E-13 2,426.803 4,853.605 O.OOE+OO 2.34E-09 4.68E-09 
Aa-228 2.5188E-l0 2,426.803 4,853.605 O.OOE+OO 6.11E-07 122E-06 
AU-l06 1.0214E-l0 2,426.803 4,853.605 O.OOE+OO 2.48E-07 4.96E-07 
Se-79 1.3014E-OS 2,426.803 4,853.605 O.OOE+OO 3.16E-02 6.32E-02 
Sn-126 1.2164E-05 2,426.803 4,853.605 O.OOE+OO 2.95E-02 5.90E-02 
Sr-90 1.2762E+OO 2,426.803 4,853.605 O.OOE+OO 3.10E+03 6.19E+03 
Tc-99 4.4241 E-04 2,426.803 4,853.605 O.OOE+OO 1.07E+OO 2.15E+OO 
Th-229 5.9684E-10 2,426.803 4,853.605 O.OOE+OO 1.45E-06 2.90E-06 
Th-230 9.3880E-ll 2,426.803 4,853.605 O.OOE+OO 2.28E-07 4.56E-07 
Th-232 2.5278E-l0 2,426.803 4,853.605 O.OOE+OO 6.13E-07 1.23E-06 
Tl-208 1.3723E-oB 2,426.803 4,853.605 O.OOE+OO 3.33E-OS 6.68E-OS 
U-232 3.6932E-oB 2,426.803 4,853.605 O.OOE+OO 8.96E-OS 1.79E-04 Thermal Power 
U·233 1.2224E-07 2,426.803 4,853.605 O.OOE+OO 2.97E-04 5.93E-04 Nominal Heat Bounding 
U-234 2.5714E-07 2,426.803 4,853.605 O.OOE+OO 6.24E-04 1.25E-03 Oulpu1 HeatOu1put 
U-235 -2.6194E-06 2,426.803 0.000 9.61E-03 3.25E-03 9.61E-03 /Wattsl /Wattsi 
U-236 1.2695E-05 2,426.803 4,853.605 O.OOE+OO 3.08E-02 6.16E-02 3.90E+01 7.80E+01 
U-238 -3.6331 E-oB 2,426.803 0.000 5.98E-03 5.89E-03 5.98E-03 Total Total 
y-go 1.2765E+OO 2,426.803 4,853.605 O.OOE+OO 3.10E+03 6.20E+03 
Other Aadionuclides 3.34E+03 6.67E+03 
In. TeRllllate ~$uatImlI'\','~$uatImlry.*I!d Chedqo 
Temolate Selection Summary 

FromSFD UMd Basis for Parameter Differences: 
Reactor_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: lJ-ZrHX U 

BOL Enrichment "0: 20 10t02O 

Bumup Summary (MWd) Basis for blJmuo used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 758.2881 2,426.803 Non;na1 bumup calculated from the heavy metal mass destroyed.
 
Bounding: 4,853.605 BoUnding bumup assumed to be twice nominal bumup.
 

Checks 

EstImated Bumupl
BumUD MultiPlier Given Bumup Estimated EOL HMlGiven EOL HM
 

Nominal: 3.20
 3.20 1 1.001
 
Bounding: 6.40
 ,

Reactor shutdown, core remOVal, storage, shIpping or other date confinnlng that lnadiation ceased for fuel.
 

~otal bumup for all fuel associated with this worKsheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

DOElSNFIREP-078 December 2003 
Revision 1 Page 0-474 



I
 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I
 
I
 
I
 

I 
I 

I 
I
 

Fuel Radionuclide Inventory Worksheet 
J. Fuel and Template Wormation Estimated 

Fuel Name: TAIGA STD 1Fuel decay start date: 1994 Canister usage: 
SNF ID#: 370 Estimates as of: 2030 lS"xl0' 

Fuel Units & Oeser: 40 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST, 10 to 20%. U) 0.36 
Heavy Metal Mass: BO~7.12k9 ; EO~6.86k9 'Template Bumup(MWd): 6.65 
ROD Storage 511&: INEEL Templal& BOL Heavy Metal Mass (MT): 0.000195
 

Templata Decay Time' 35 years
 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photonslsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWdl' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 6.7038E-Q9 248.198 496.396 O.OOE+OO 1.66E-OB 3.33E-OB Avg. MeV 
Am-241 3.9066E-03 248.198 496.396 O.OOE+OO 9.70E-Ql 1.94E+OO 0.0150 3.465E+13 
Am-242m 1.2325E-OB 248.198 496.396 O.OOE+OO 3.OBE-Q4 6.12E-Q4 0.0250 7.200E+12 
Am-243 1.4732E-07 248.198 496.396 O.OOE+OO 3.66E-05 7.31E-05 0.0375 6.255E+12 
C-14 1.2824E-Q4 248.198 496.396 O.OOE+OO 3.18E-02 6.37E-02 0.0575 6.739E+12 
CI-36 2.8120E-06 248.198 496.396 O.OOE+OO 6.98E-04 1.40E-03 0.0850 4.055E+12 
Cm-243 8.6556E-Q8 248.198 496.396 O.OOE+OO 2.15E-05 4.30E-05 0.1250 2.639E+12 
Cm-244 5.3835E-07 248.198 496.396 O.OOE+OO l.34E-04 2.67E-Q4 0.2250 3.493E+12 
CO-OO 2.4887E-02 248.198 496.396 O.OOE+OO 6.18E+OO 1.24E+Ol 0.3750 1.523E+12 
Cs-l34 3.8030E-OB 248.198 496.396 O.OOE+OO 9.44E-Q4 1.89E-03 0.5750 2.548E+13 
Cs-l35 3.2195E-05 248.198 496.396 O.OOE+OO 7.99E-03 1.60E-Q2 0.8500 2.607E+11 
Cs-137 1.3788E+OO 248.198 496.396 O.OOE+OO 3.42E+02 6.94E+02 1.2500 1.012E+12 
Eu-l54 1.3711E-Q3 248.198 496.396 O.OOE+OO 3.40E-Ol 6.81E-Ol 1.7500 6.769E+09 
Eu-155 4.4361E-04 248.198 496.396 O.OOE+OO 1.10E-Ol 2.20E-Ql 2.2500 5.545E+06 
Fe-55 2.6075E-04 248.198 496.396 O.OOE+OO 6.47E-Q2 1.29E-Ol 2.7500 2.549E+05 
H-3 2.0647E-Q3 248.198 496.396 O.OOE+OO 5.12E-Ql 1.02E+OO 3.5000 6. 193E+02 
1-129 7.3684E-07 248.198 496.396 O.OOE+OO 1.83E-Q4 3.66E-Q4 5.0000 2.607E+02 
Kr-85 3.6346E-02 248.198 496.396 O.OOE+OO 9.02E+OO 1.80E+Ol 7.0000 2.942E+Ol 
Np-237 1.2844E-06 248.198 496.396 O.OOE+OO 3.19E-04 6.38E-04 11.0000 3.34SE+OO 
Pa-231 1.2352E-Q8 248.198 496.396 O.OOE+OO 3.07E-OB 6.13E-Q6 
Pb-21 0 3.5338E-13 248.198 496.396 O.OOE+OO 8.77E-ll 1.75E-l0 
Pm-147 7.6346E-Q4 248.198 496.396 O.OOE+OO 1.89E-Ol 3.79E-Ol 
Pu-238 8.1970E-Q4 248.198 496.396 O.OOE+OO 2.03E-Ol 4.07E-Ql 
Pu-239 5.5248E-03 248.198 496.396 O.OOE+OO 1.37E+OO 2.74E+OO 
Pu-240 2.1203E-03 248.198 496.396 O.OOE+OO 5.26E-Ql 1.05E+OO 
Pu-241 2.4075E-02 248.198 496.396 O.OOE+OO 5.98E+OO 1.20E+Ol 
Pu-242 2.3128E-Q7 248.198 496.396 O.OOE+OO 5.74E-05 1.15E-Q4 
Ra-226 9.6481E-13 248.198 496.396 O.OOE+OO 2.39E-l0 4.79E-l0 
Ra-228 2.5188E-l0 248.198 496.396 O.OOE+OO 6.25E-Q8 1.25E-07 
Ru-1OB 1.0214E-l0 248.198 496.396 O.OOE+OO 2.53E-Q8 5.07E-Q8 
8e-79 1.3014E-Q5 248.198 496.396 O.OOE+OO 3.23E-Q3 6.46E-Q3 
8n-126 1.2164E-05 248.198 496.396 O.OOE+OO 3.02E-Q3 6.04E-Q3 
8r-9O 1.2762E+OO 248.198 496.396 O.OOE+OO 3.17E+02 6.34E+02 
Te-99 4.4241E-Q4 248.198 496.396 O.OOE+OO 1.10E-Ql 2.20E-Ol 
Th-229 5.9664E-l0 248.198 496.396 O.OOE+OO 1.48E-Q7 2.96E-Q7 
Th-230 9.3880E-ll 248.198 496.396 O.OOE+OO 2.33E-08 4.66E-08 
Th-232 2.5278E-l0 248.198 496.396 O.OOE+OO 6.27E-08 1.25E-Q7 
T~208 1.3723E-Q8 248.198 496.396 O.OOE+OO 3.41E-06 6.81E-06 
U-232 3.6932E-08 248.198 496.396 O.OOE+OO 9.17E-06 1.83E-Q5 Thermal Power 
U-233 1.2224E-07 248.198 496.396 O.OOE+OO 3.03E-Q5 6.07E-Q5 Nominal Heal Bounding 
U-234 2.5714E-07 248.198 496.396 O.OOE+OO 6.38E-Q5 128E-04 Output Heat Output 
U-235 -2.6194E-06 248.198 0.000 3.03E-Q3 2.38E-03 3.03E-Q3 /Watts\ /Watts\ 
U-236 1.2695E-OS 248.198 496.396 O.OOE+OO 3.15E-03 6.30E-Q3 3.99E+OO 7.98E+OO 
U-238 -3.6331 E-Q8 248.198 0.000 1.92E-03 1.91E-03 1.92E-03 Total Total 
Y-9O 1.2765E+OO 248.198 496.396 O.OOE+OO 3.17E+02 6.34E+02 
Other Radionuelides 3.41E+02 6.83E+02 
Ill. Tel1!Dlate SeIectioJlSumman-,Bumu .·Ilnde~ 
Template Selection Summary
 

FromSFD
 Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U 

BOL Enrichment '0/.: 19.66292135 10to20 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 173.479 248.198 Nominal bumup caJculated from the heavy metal mass destroyed. 
Boundlng:1 291.920 496.396 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
Bumup Multiplier Given Bumup Estimal&d EOL HMlGlven EOL HM 

Nominal: 1.02 1.43 I 1.001 
Boundln9:1 2.04 1.70 ,

Reactor shutdown. core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel.
 

'Total bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templatt· Information Estimated 

Fuel Name: TAIGA STD 1Fuel decay start date: 19H4 Canister usage: 
SNF10 #: 353 Estimates as of: 2O~IO 18"x10' 

Fuel Unlls & Oeser: 2 - ELEMENT Templste: TRIGA-SS (LW/U-Zrx. SST. 10 to ~•• U) 0.02 
_vy Metal Ma.s: BO~.36kg ; EO~.34kg 'Template Bumup(MWd): 6.<:5 
ROD Siorage Sile: INEEL Template BOL ~leavy Metal Mass (MT): O.OOO1!15 

Template Decoy Time' 35 years 
ll.Estimam. m x. x. b Y. Y. Gamma Sources 

Pholon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity	 Nominal Fuel Bounding Fuel Energy PhoiOns/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) tnvenlories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 6.7038E-09 12.410 24.820 O.OOE+OO 8.32E-{)8 1.66E-07 Avg.MeV 
Am-241 3.9066E-{)3 12.410 24.820 O.OOE+OO 4.SSE-02 9.70E-02 0.0150 1.732E+12 
Am-242m 1.2325E-{)6 12.410 24.820 O.OOE+OO 1.53E-{)5 3.06E-05 0.0250 3.600E+11 
Am-243 1.4732E-{)7 12.410 24.820 O.OOE+OO 1.83E-06 3.66E-{)6 0.0375 3.127E+11 
C-14 1.2824E-{)4 12.410 24.820 O.OOE+OO 1.59E-03 3.18E-OO 0.0575 3.370E+11 
CI-38 2.8120E-{)6 12.410 24.820 O.OOE+OO 3.49E-05 6.98E-{)5 0.0850 2.027E+11 
Cm-243 8.6556E-{)8 12.410 24.820 O.OOE+OO 1.07E-06 2.15E-{)6 0.1250 1.319E+11 
Cm-244 5.3835E-{)7 12.410 24.820 O.OOE+OO 6.66E-{)6 1.34E-{)5 0.2250 1.746E+11 
Co-50 2.4887E-{)2 12.410 24.820 O.OOE+OO 3.09E-01 6.18E-{)1 0.3750 7.616E+10 
Cs-134 3.8030E-{)6 12.410 24.820 O.OOE+OO 4.72E-05 9.44E-{)5 0.5750 1.274E+12 
Cs-135 3.2195E-{)5 12.410 24.820 O.OOE+OO 4.00E-{)4 7.99E-{)4 0.8500 1.304E+10 
Cs-137 1.3788E+OO 12.410 24.820 O.OOE+OO 1.71E+01 3.42E+01 1.2500 5.059E+10 
Eu-154 1.3711E-{)3 12.410 24.820 O.OOE+OO 1.70E-{)2 3.40E-{)2 1.7500 3.384E+08 
Eu-155 4.4361 E-{)4 12.410 24.820 O.OOE+OO 5.51E-D3 1.10E-{)2 2.2500 2.n3E+05 
Fe-55 2.8075E-{)4 12.410 24.820 O.OOE+OO 3.24E-D3 6.47E-03 2.7500 1.274E+04 
H-3 2.0647E-{)3 12.410 24.820 O.OOE+OO 2.56E-{)2 5.12E-02 3.5000 3.097E+01 
1-129 7.3884E-{)7 12.410 24.820 O.OOE+OO 9.14E-{)6 1.83E-05 5.ססOO 1.304E+01 
Kr-SS 3.8346E-{)2 12.410 24.820 O.OOE+OO 4.51E-{)1 9.02E-01 7.ססOO 1.471E+00 
Np-237 1.2844E-{)6 12.410 24.820 O.OOE+OO 1.59E-{)5 3.19E-05 11.ססOO 1.673E-01 
Pa-231 1.2352E-{)8 12.410 24.820 O.OOE+OO 1.53E-{)7 3.07E-{)7 
Pb-210 3.5338E-13 12.410 24.820 O.OOE+OO 4.39E-12 8.77E-12 
Pm-147 7.8346E-{)4 12.410 24.820 O.OOE+OO 9.47E-OO 1.89E-{)2 
Pu-238 8.1970E-{)4 12.410 24.820 O.OOE+OO 1.02E-{)2 2.03E-{)2 
Pu-239 5.5248E-D3 12.410 24.820 O.OOE+OO 6.88E-{)2 1.37E-{)1 
Pu-240 2.1203E-D3 12.410 24.820 O.OOE+OO 2.63E-02 5.26E-02 
Pu-241 2.4075E-{)2 12.410 24.820 O.OOE+OO 2.99E-{)1 5.98E-{)1 
Pu-242 2.3128E-{)7 12.410 24.820 O.OOE+OO 2.87E-06 5.74E-06 
Ra-226 9_6481E-13 12.410 24.820 O.OOE+OO 1.20E-11 2.39E-ll 
Ra-228 2.5188E-10 12.410 24.820 O.OOE+OO 3.13E-{)9 6.25E-{)9 
Ru-106 1.0214E-10 12.410 24.820 O.OOE+OO 1.27E-{)9 2.53E-{)9 
Se-79 1.3014E-{)5 12.410 24.820 O.OOE+OO 1.61 E-{)4 3.23E-{)4 
Sn-126 1.2164E-{)5 12.410 24.820 O.OOE+OO 1.51 E-{)4 3.02E-{)4 
Sr-90 1.2762E+OO 12.410 24.820 O.OOE+OO 1.58E+01 3.17E+01 
Te-99 4.4241E-{)4 12.410 24.820 O.OOE+OO 5.49E-{)3 1.10E-{)2 
Th-229 5.9884E-10 12.410 24.820 O.OOE+OO 7.41 E-{)9 1.48E-{)8 
Ttl-230 9.3880E-11 12.410 24.820 O.OOE+OO 1.17E-{)9 2.33E-{)9 
Ttl-232 2.5278E-10 12.410 24.820 O.OOE+OO 3.14E-{)9 6.27E-{)9 
TI-208 1.3723E-{)8 12.410 24.820 O.OOE+OO 1.70E-07 3.41E-{)7 
U-232 3.6932E-{)8 12.410 24.820 O.OOE+OO 4.58E-{)7 9.17E-{)7 Thermal Power 
U-233 1.2224E-{)7 12.410 24.820 O.OOE+OO 1.52E-06 3.03E-06 Nominal Heat Bounding 
U-234 2.5714E-{)7 12.410 24.820 O.OOE+OO 3.19E-{)6 6.38E-{)6 Output Heat Output 
U-235 -2.6194E-{)6 12.410 0.000 1.51E-{)4 1.19E-{)4 1.51E-{)4 /Wattsl /Wattsl 
U-236 1.2695E-{)5 12.410 24.820 O.OOE+OO	 1.58E-{)4 3.15E-{)4 2.00E-01 3.99~ 

U-238 -3.6331 E-{)8 12.410 0.000 9.61 E-{)5	 9.57E-{)5 9.61E-{)5 Total Total 
V-90 1.2765E+OO 12.410 24.820 O.OOE+OO	 1.58E+01 3.17E+01 
Other Radianuelides 1.71E+01 3.41E+01 

In.T_blte~ s...-rv,Bamull ~l!JIdCl!llcks 
Template Selection Summary 

FromSFD lIMd Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIOE Lw AND U ZlRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituenls:
 U-ZrHX U
 

SOL Enrichment 'ro:
 19.66292135 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:1 12.1441 12.410 Nominal bumup calculated lrom the heavy metal mass destroyed. 
Bounding: 14.596 24.820 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuDMuItiDIier Given Bumup EstImaled EOL HMlGivan EOl HM 

Nomlnal:1 1.02 1.02 I 1.001 
Bounding: 2.04
 1.70 

1Reactor shutdown. core removal, storage, shlpptng or other date conflnnlng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. FuelllJl(\ T~~ WOl::Dl/ltioo Estimated 

Fuel Name: TRIGA STD 1Fuel decay stan date: 1989 Canister usage: 
SNFID#: 233 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 90 - ELEMENT Template: TRIGA-SS (lWIU-Zrx, SST, 10 to 20%, U) 0.81 
Heavy Metal Mass: BOl=17.55kg ; EOl=17.19kg "remplate Bumup(MWd): 6.65 
ROD Storage Site: HANFORD Template BOL Heavy Metal Mass (MT): 0.000195
 

Template Decay Time' 35 yeers
 
n. EstiDl;Itei; m x, X. b y, y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWdj' (Ci) lnventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.7038E-09 343.659 687.317 O.ooE+OO 2.30E-06 4.61E-06 Avg. MeV 
Am-241 3.9068E-03 343.659 687.317 O.ooE+OO l.34E+OO 2.69E+OO 0.0150 4.798E+13 
Am-242m 1.2325E-06 343.659 687.317 O.ooE+OO 424E-D4 8.47E-D4 0.0250 9.969E+12 
Am-243 1.4732E-Q7 343.659 687.317 O.ooE+OO 5.06E-Q5 1.01E-04 0.0375 8.660E+12 
C-14 1.2824E-D4 343.659 687.317 O.ooE+OO 4.41E-02 8.81E-02 0.0575 9.331E+12 
CI-38 2.8120E-06 343.659 687.317 O.ooE+OO 9.68E-04 1.93E-03 0.0850 5.615E+12 
Cm-243 8.6556E-08 343.659 687.317 O.ooE+OO 2.97E-05 5.95E-Q5 0.1250 3.654E+12 
Cm-244 5.3835E-07 343.659 687.317 O.ooE+OO 1.85E-D4 3.70E-04 0.2250 4.836E+12 
Co-60 2.4887E-Q2 343.659 687.317 O.ooE+OO 8.55E+OO 1.71E+Ol 0.3750 2.109E+12 
Cs-l34 3.8030E-06 343.659 687.317 O.ooE+OO 1.31E-03 2.61E-03 0.5750 3.528E+13 
Cs-l35 3.2195E-05 343.659 687.317 O.ooE+OO 1.11E-Q2 2.21E-02 0.8500 3.610E+11 
Cs-137 1.3788E+OO 343.659 687.317 O.ooE+OO 4.74E+02 9.48E+02 1.2500 1.401E+12 
Eu-l54 1.3711E-Q3 343.659 687.317 O.ooE+OO 4.71E-Ol 9.42E-Ql 1.7500 9.372E+09 
Eu-155 4.4361 E-D4 343.659 687.317 O.ooE+OO 1.52E-Ql 3.05E-Ol 2.2500 7.678E+06 
Fe-55 2.8075E-D4 343.659 687.317 O.ooE+OO 8.96E-02 1.79E-Ol 2.7500 3.529E+05 
H-3 2.0647E-03 343.659 687.317 O.ooE+OO 7.10E-Ol 1.42E+OO 3.5000 8.686E+02 
1-129 7.3684E-07 343.659 687.317 O.ooE+OO 2.53E-04 5.06E-D4 5.0000 3.658E+02 
Kr-SS 3.6346E-02 343.659 687.317 O.ooE+OO 1.25E+Ol 2.50E+Ol 7.0000 4.128E+01 
Np-237 1.2844E-06 343.659 687.317 O.ooE+OO 4.41E-04 8.83E-04 11.0000 4.695E+00 
Pa-231 1.2352E-06 343.659 687.317 O.ooE+OO 4.24E-06 8.49E-06 
Pb-21 0 3.5338E-13 343.659 687.317 O.ooE+OO 1.21E-l0 2.43E-l0 
Pm-147 7.6346E-04 343.659 687.317 O.ooE+OO 2.62E-Ol 5.25E-Ol 
Pu-238 8.1970E-04 343.659 687.317 O.ooE+OO 2.82E-Ol 5.63E-Ql 
Pu-239 5.5248E-Q3 343.659 687.317 O.ooE+OO 1.90E+OO 3.80E+OO 
Pu-240 2.1203E-Q3 343.659 687.317 O.ooE+OO 7.29E-Ql 1.46E+OO 
Pu-241 2.4075E-Q2 343.659 687.317 O.ooE+OO 8.27E+OO 1.65E+Ol 
Pu-242 2.3128E-07 343.659 687.317 O.ooE+OO 7.95E-05 1.59E-04 
Ra-226 9.6481E-13 343.659 687.317 O.ooE+OO 3.32E-l0 6.63E-l0 
Ra-228 2.5188E-l0 343.659 687.317 O.OOE+OO 8.68E-08 1.73E-Q7 
Ru-l06 1.0214E-l0 343.659 687.317 O.ooE+OO 3.51E-06 7.02E-06 
8e-79 1.3014E-06 343.659 687.317 O.ooE+OO 4:47E-Q3 8.94E-Q3 
8n-126 1.2164E-06 343.659 687.317 O.ooE+OO 4.18E-03 8.36E-03 
8r-90 1.2762E+OO 343.659 687.317 O.ooE+OO 4.39E+02 8.77E+02 
Tc-99 4.4241E-04 343.659 687.317 O.ooE+OO 1.52E-Ol 3.04E-Ql 
Th-229 5.9684E-l0 343.659 687.317 O.ooE+OO 2.05E-Q7 4.10E-Q7 
Th-230 9.3880E-ll 343.659 687.317 O.ooE+OO 3.23E-06 6.45E-08 
Th-232 2.5278E-l0 343.659 687.317 O.ooE+OO 8.69E-06 1.74E-07 
TI-208 1.3723E-08 343.659 687.317 O.ooE+OO 4.72E-06 9.43E-06 
U-232 3.6932E-08 343.659 687.317 O.ooE+OO 1.27E-Q5 2.54E-05 Thermal Power 
U-233 1.2224E-Q7 343.659 687.317 O.ooE+OO 4.20E-06 8.40E-06 Nominal Heat Bounding 
U-234 2.5714E-Q7 343.659 687.317 O.ooE+OO 8.84E-Q5 1.77E-04 OUlput Heat Output 
U-235 -2.6194E-06 343.659 0.000 7.59E-Q3 6.68E-Q3 7.59E-Q3 /Watts) /Watts) 
U-236 1.2695E-Q5 343.659 687.317 O.ooE+OO 4.36E-Q3 8.73E-Q3 5.53E+OO 1.11E+01 
U-238 -3.6331 E-06 343.659 0.000 4.72E-03 4.71E-03 4.72E-03 Total Total 
Y-90 1.2765E+OO 343.659 687.317 O.ooE+OO 4.39E+02 8.77E+02 
Other Radianuelides 4.73E+02 9.45E+02 
ID. TeDlPlateSdectJonSummaI'Y. B .ndCIled<s I 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Clacldlng: SST (304) SST 
BOL HM Constltuente: U-ZrHX U 

BOl Enrichment %: 20.00000115 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 256.563 343.659 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 687.317 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMiGlven EOL HM 

Nomlnal:1 0.57 1.34 I 1.001 
Bounding: 1.15 ,

Reactor shutdo'Ml, core removal, stomge, shiPPing or other date confnmlng that IRadiatlon ceased for fuel. 

2Totai bumup for ail fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template mf_tion Estimated 

Fuel Name: TRIGA STD 1Fuel decay start date: 2O~:S Canister usage: 
SNFID#: 267 Estimates as of: 20~:() 18"x10' 

Fuel Units & Des<:r: = -ELEMENT Template: TRIGA·AI (LW/U-2rx. Alum., 10 to 20%. U) 2.00
 
Heavy Metal Mass: BO~2.22kg ; EOL=41.29kg 'Template Bumup(MWd): 6.E,5
 
ROD Storage Si..: I"'EEL Template BOL Heavy Metal Mass (MT): 0.00018
 

Template Decay Time" 5 years 
n. Estimates m b Y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group {bounding) 
Ac-227 8.0632E-l0 889.9,~9~3----1",77=9:.::;.986 O.OOE+OO 7.18E_Q7 1.44E_Q6 Avg._Me-"' _ 

"A=m'--2:::-4;.;1C:::- -:2::;.2;;;588~~E-Q~3'-------88;o;s9c;.9:s9;;;3:_---0'1,'"77;o9"'.;;9.88:<:-,..... __;;0-;:.O:~O;::E+OO::.;;;c-__--':2;".O:;:1:;;E='+OO~ --=:4C-'.0~2"'E='+00:::---11--",00 150..",,00250 36.·05312SEE++1143 
Am-242m 1.9925E_Q6 889.993 1,779.986 0.00.~~E+oo~~,---~1.77E-Q3 3.55E-03 

""A"m,,-2c:4,,3'--- ...:2~.;;33"'2"'3~Eo_-Q"'7~---_';;88~9.:;;99,,3:c__---_;1_c:,77~9:;.9:;;86 O.ooE+OO 2.118E-04 4.15E-04 0.0375 8.t45E+t3 
-;oCcc-l~4~--------4:_'.330=~8~E-Q~5----~88"'90'.99=3:_--_,;1-",77=9.:;.986 O.ooE+OO 3.85E-02 7.71E_Q2 0.0575 6.244E+13 
CI-36 4.3023E_Q6 869.993 l,779.986--0:OO:=;E=-+oo~,---____::3C'.83~E;;-Q5:;::__--_-,:7.:;.66~E""-Q5:::--~1-,---0,,.08=50::--____:4c:.;.3;:7c~OE"'+C'1':_3 
-;oCc:m'--:::-247'3:_----.--...:2"'.,o-74~20'9"'Ec.-Q:=;7,__---__::88~9.o;;99;:;3;;_---_:1""77=9,,,.9!l6. O.OOE+OO 2.44E_Q4 4.88E_Q4 0.1250 6.537E+13 
-;oCc:m"'c-2~44=------'---3;;:.,,15;;:04~E"'-Q6:;::_----__::88=9.~99;:;3;;_---_:l_c:,77~9.986 O.OOE+OO 2.80E-03 5.61E_Q3 0.2250 3.64SE+13 
Co-GO 3.1008E-02 889.993 l,779.986---0:00E+oo 2.76E+Ol 5.52E+Ol 0.3750 1.624E+13 
-;oC",S...:-1~34~ 1""7036~7",Eo--Q:;;1:--- _ __::88=9.~9;:;93;;_---_:l",,77=9~.986 O.OOE+OO 9.23E+Ol 1.85E+02 0.5750 2.05SE+14 
.;:C::,S-;-1:.;;3"5~ -;3:.o.",154~9~E;--05~ ,,,88~9.:;;9,,93:c__---_;1-c:,77~9:;.9:;;86 O.ooE+OO 2.81E-02 5.62E-02 0.8500 5.067E+13 
-;C",Sc.-l~3",7 ...:2:;::',=75:;:64~E"+oo~----",,88~9.:;.99~3------:1,,.77=9~.986 O.ooE+OO 2.45E+03 4.91E+03 1.2500 5.253E+13 
-=E",uc.:-1~54~ 1",.34=90:7=E+oo:.:::;,- __::88",9;;:.~99:=;3:_--___,1",77=9c:.;:'986 0.00:=;Eo:+OO~--_,;1;::.2;;:0;;:E:-,-+o",3;;_-~-...:2:;:.40~E"+O~3=---jI--:l,,,.7=500=----1",·50c=~3E",+c-.=.12 
-;E"u,=;-1~5,,5,___ ~4.:;;3880~:sE==-Q~1;;-------;88;;S;9:;.9:;;9~3------;1C',77~9::;.986 ---------O:-ooE+OO 3.91 E+02 7.81 E+02 2.2500 1.828E+l1 
7F"'9o-=-5"'5 ...:8"'.6='7=8"'2~E-__::03=_---~88"'9"'."'99;;:3:_--_,;1"',77=9",.986 O.ooE+OO 7.72E+OO 1.54E+Ol 2.7500 1.484E+09 
H-3 1.0805E_Q2 889.993 1,779.986---MOE+OO 9.62E+OO 1.92E+Ol 3.5000 1.735E+08 

7'-,.:1"29'=- -'=7.:;3805=:=;E=--Q"'7:----.....,88~9:;.9:;;9"'3---__:1,,,77=9;;c.986 O.ooE+OO 6.57E_Q4 1.31 E-Q3 5.ססOO 1.042E+03 
-i:K'i::r-:';8~5o;_------_...:2~."'52;;1:;:8:;=E_;-Q"'1----"'88"'9;;:.,,99"'3;___--__:1:-,,;,779.985 O.OOE+OO 2.24E+02 4.49E+02 7.ססOO 1.17SE+02 
"'N~P-:..:2:=;3~7-------_-=1 '=.4463="'E=--Q6~----""88~9.:;.9:;;9;;-3--_---:1",77~9;c.9~~ 85; O.ooE+OO 1.29E-Q3 2.57E-Q3 11.ססOO 1.343E+Ol 
-';P"a~-2_;3~1-----~----'3;;:.='59='7"'0:;E-'-Q9=----~88"'9"'.~99:=;3:_--___,1'",77~9.:986 O.OOE+OO 3.20E_Q6 6.40E_Q6 
~P~b-::'2;'10;0,_------_:8:.o.;o25;;:1~1i=E.,.;-1~5,_---_';;88"'9;:_.,,99"'3;___--_:1C',77~9c;;.985 O.ooE+OO 7.34E-12 1.47E-ll 
-;P:"m"'-1'=4"'7 --'2:;:.0,o7o=6:::7:;=E+OO~'----__::88~9"'.;:;99"'3:_--__:1",77~9.986 O.ooE+OO 1.85E+03 3.70E+03 
Pu-236 1.3514E-Q3 889.993 l,779.986---0-.ooE+oo 1.20E+OO 2.41 E+OO 

-;P.=U,o-2;::3;;-9 5"'."'694~7;;::E,o-Q3=_---__;:88~9"'."'99"'3:_--__:1",77=9",.986, O.ooE+OO 5.07E+OO 1.01E+Ol 
"'P"'U--':-2:::;40o;- ...:2.".'='264=c7:;E-;-Q3:7----__;:88"'9"'."'993=_---...:1",77~9.986 O.OOE+OO 2.02E+OO 4.03E+OO 
"'P.=U,o-2"'40::1 ---;1"'.2;;:5:;;.74;E=--Q"'1;--- -'88~9c;.99~3---~1.S77",92·986---O:-ooE+oo 1.12E+02 2.24E+02 
"'P"'U--':-2"'4"'2 '-3"'.=:060=.:2:;E-;-Q"'7----__::88"'9"'.;:;993=_----:1",77=9c:.;:.986, O.ooE+OO 2.72E-04 5.45E_Q4 
.;R2:a'-;-22~6----------'5"'.;;:7353~:;=E-;-1"'4----_';;88~9"'.;;:99"'3;___--__:1"'.77~9c;;.9;86 O.ooE+OO 5.10E-l1 1.02E-10 
Ra-228 1.8150E-l0 889.993 1,779.986 O.ooE+OO 1.62E_Q7 3.23E_Q7 

-;R"'u'c:-1=06o;- -'9,...=37="44::==E-;-Q"'2 -=88"'9"'."'99:=;3c-----'1"'.77=9c:.;:.988 O.OOE+OO 8.34E+01 1.67E+02 
S9079 1.2938E-Q5 889.993 1,779-986 0.00"'E"'+OO:;;;;.____:1:-c.1"'5~Eo_-Q"'2~.---c2"'.30~E"'-Q"'2~---j1 
__::Sc.:n.~1;:26"---------___,1~22=3,o:9E:o--Q'=5=----__::88"'9"'.9"'9?03'-----"1,=77",9:.::;.986 O.OOE+OO 1.09E-Q2 2.18E-Q2
Sr-90 2.8000E+OO 889.993 1.779.986 O.ooE+OO 2.31 E+03 4.83E+03 
~T:'-C-__::99=_-------4-:-'.47.1='2"'0~E-;-Q47----~88~9"'."'99"'3:_--____:1"',77=9c:.;:.986 O.ooE+OO 3.93E_Q1 7.85E-Q1 
Th-229 1.4749E-l0 889.993 1.779.986---------O:-ooE+OO 1.31 E_Q7 2.83E_Q7 
Th-230 1.9549E-ll 889.993 1,779.986 O.OOE+OO 1.74E-oB 3.48E_Q6 
~To.:h~-2~32=---------'2.".=37~44::==E-::-l_=0----__::88"'9"'."'993=_---...:1'".77=9c:.;:.986 O.ooE+OO 2.11 E_Q7 4.23E_Q7
T1-208 1.9459E_Q6 889.993 1,779.986 O.OOE+OO 1.73E-Q5 3.46E-Q5 
U-232 5.6015E-oB 889.993 1,779-986 O.OOE+OO 4.99E-Q5 9.97E_Q5 Thermal Power 

-;:U;.--2:::33:::- -::1.==30::13:=;2;:Eo--Q;:;7::----__::88~9.o;;S:o:S3;;_----,;1"',77~9c:.;.9::86=- __-c00'.OO~:c;E='+OO~----ol.:.;.1:';7-;::E:..:-()4~_----=2-=.34:;;;=E_:-Q4c;---flNomina1HeatBounding
U-234 1.7323E_Q7 889.993 1.779.988 O.OOE+OO 1.54E_Q4 3.08E_Q4 Output Heat Output 
U·235 -2.6159E_Q6 889.993 0.000 1.82E-02 1.58E_Q2 1.82E_Q2 (Waltal /Waltal 
U-236 1.2717E-05 889.993 1.779.986 O.ooE+OO 1.13E-Q2 2.26E_Q2 4.47E+01 8.94E+01 
U-238 -3.8857E_Q6 889.993 0.000 1.14E_Q2 1.13E-Q2 1.14E_Q2 Total Total 
V-90 2.6015E+OO 889.993 1.779.986 O.ooE+OO 2.32E+03 4.63E+03 
Other Radionuclides 3.38E+03 6.77E+03 

Temulate selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 

BO~O~=:=~~I---..,.lS='U:;;89-=~,orHO:X'=7::-3--+----:cl0"'~"-O-::20::----1 

Bumup Summary (MWd) Basis for Ibumup used in estimate:
 
From SFD Estimated
 

Nomlnal:1 102.85SI 88S.993 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 1 1.nS.986 Bounding bumt:p assumod to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup MultlDller Given Bumup Estimated EOL HMlGiven EOL HM
 
Nominal: 0.57
 8.65 I 1001 

Bounding: 1.14 ,
Reador shutdown. core removal, storage, shipping or other date confinrllng that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated 'Nith this worKsheet must be divided by SOL heavy meta~ mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T~.W_tiOIl Estimated 

Fuel Name: TRIGA STD 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 252 Estimates as of: 2030 18"x10' 

Fuel Unl'" & Oeser: 50 - ELEMENT Templata: TRIGA·SS (LW/U-Zrx. SST. 10 to 20%. U) 0.45 
Heavy Metal Mass: BOL=9.37kg ; EOL=9.07kg "Template Bumup(MWdl: 6.65 
ROD Storage Site: INEEL Templata BOl Heavy Metal Mas. (MT): 0.000195 

Template Decay Time' 5 years 

U.Estima... m Xo x. b Yo y. Gamma Sources 
Photon Total 

CIIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 286.382 572.764 O.ooE+OO 2.44E-07 4.88E-07 Avg. MeV 
Am-241 1.8331E-03 288.382 572.764 O.ooE+OO 5.25E-01 1.05E+OO 0.0150 9.257E+13 
Am-242m 1.4129E.Q6 288.382 572.764 O.ooE+OO 4.05E-04 8.09E-04 0.0250 2.037E+13 
Am-243 1.4774E-Q7 286.382 572.764 O.ooE+OO 4.23E-05 8.46E-05 0.0375 1.735E+13 
C-14 1.2871E-04 286.382 572.764 O.ooE+OO 3.69E-02 7.37E-02 0.0575 1.781E+13 
CI-38 2.8120E-06 286.382 572.764 O.ooE+OO 8.05E-Q4 1.61E-03 0.0850 1.103E+13 
Cm-243 1.7940E-07 286.382 572.764 O.ooE+OO 5.14E-OS 1.03E-Q4 0.1250 8.010E+12 
Cm-244 1.6962E.Q6 286.382 572.764 O.ooE+OO 4.86E-04 9.72E-04 0.2250 9.357E+12 
Co-60 1.2839E+OO 286.382 572.764 O.ooE+OO 3.88E+02 7.35E+02 0.3750 4.749E+12 
Cs-134 9.0541E-02 286.382 572.764 O.ooE+OO 2.59E+01 5.19E+01 0.5750 6.313E+13 
Cs-135 3.2195E-OS 286.382 572.764 O.ooE+OO 9.22E-03 1.84E-Q2 0.8500 2.709E+12 
Cs-137 2.7564E+OO 286.382 572.764 O.ooE+OO 7.89E+02 1.58E+03 1.2500 5.502E+13 
Eu-154 1.5388E-Q2 286.382 572.764 O.ooE+OO 4.40E+OO 8.80E+OO 1.7500 3.668E+10 
EU-155 2.9293E-Q2 286.382 572.764 O.ooE+OO 8.39E+OO 1.88E+01 2.2500 5.912E+10 
Fe-55 7.7158E-01 286.382 572.764 O.ooE+OO 2.21E+02 4.42E+02 2.7500 4.691E+08 
H-3 1.1111 E-Q2 286.382 572.764 O.ooE+OO 3.18E+OO 6.38E+OO 3.5000 5.461E+07 
1-129 7.3884E-Q7 286.382 572.764 O.ooE+OO 2.11E-04 4.22E-04 5.0000 3.060E+02 
Kr-85 2.5283E-01 286.382 572.764 O.ooE+OO 7.23E+01 1.45E+02 7.0000 3.464E+01 
Np-237 1.2427E-06 286.382 572.764 O.ooE+OO 3.56E-Q4 7.12E-Q4 11.0000 3.947E+OO 
Pa-231 3.8511E-09 286.382 572.764 O.ooE+OO 1.10E-06 2.21E.Q6 
Pb-210 7.3880E-15 286.382 572.764 O.ooE+OO 2.12E-12 4.23E-12 
Pm-147 2.1023E+OO 286.382 572.764 O.ooE+OO 6.02E+02 1.20E+03 
Pu-238 1.0383E-03 286.382 572.764 O.ooE+OO 2.97E-Q1 5.95E-01 
Pu-239 5.5293E-Q3 286.382 572.764 O.ooE+OO 1.58E+OO 3.17E+OO 
Pu-240 2.1278E-Q3 286.382 572.764 O.ooE+OO 6.09E-01 1.22E+OO 
Pu-241 1.0195E-Q1 286.382 572.764 O.ooE+OO 2.92E+01 5.84E+01 
Pu-242 2.3128E-Q7 286.382 572.764 O.ooE+OO 6.62E-Q5 1.32E-04 
Ra-226 5.2782E-14 286.382 572.764 O.ooE+OO 1.51E-11 3.02E-11 
Ra-228 1.9338E-10 286.382 572.764 O.ooE+OO 5.54E-Q8 1.11E-07 
Ru-106 9.1884E-02 286.382 572.764 O.ooE+OO 2.83E+01 5.25E+01 
5e-79 1.3018E-Q5 286.382 572.764 O.ooE+OO 3.73E-03 7.46E-03 
5n-126 1.2167E-Q5 286.382 572.764 O.ooE+OO 3.48E-Q3 6.97E·03 
5r-90 2.6045E+OO 286.382 572.764 O.ooE+OO 7.48E+02 1.49E+03 
Tc-99 4.4241E-Q4 286.382 572.764 O.ooE+OO 1.27E-01 2.53E-Q1 
Th-229 1.3713E-10 286.382 572.764 O.ooE+OO 3.93E-08 7.85E-08 
Th-230 1.8090E-11 286.382 572.764 O.ooE+OO 5.18E-09 1.04E-08 
Th-232 2.5278E-10 286.382 572.764 O.ooE+OO 7.24E-Q8 1.45E-07 
T1-208 1.6947E-08 286.382 572.764 O.ooE+OO 4.85E.Q6 9.71E.Q6 
U-232 4.8737E-08 286.382 572.764 O.ooE+OO 1.40E-OS 2.79E-OS Thermal Power 
U-233 1.2203E-Q7 286.382 572.764 O.ooE+OO 3.49E-05 6.99E-OS Nominal Heat Bounding 
U-234 1.5925E-Q7 286.382 572.764 O.ooE+OO 4.56E-Q5 9.12E-Q5 Output Heat Output 
U-235 -2.6194E.Q6 286.382 0.000 3.95E-Q3 3.20E-Q3 3.95E-Q3 /Wattsl /Wattsl 
U-238 1.2693E-OS 286.382 572.764 O.ooE+OO 3.64E-03 7.27E-Q3 1.67E+01 3.33E+01 
U-238 -3.8331 E-Q8 286.382 0.000 2.54E-Q3 2.53E-Q3 2.54E-Q3 Total Total 
V-90 2.6060E+OO 286.382 572.764 O.ooE+OO 7.46E+02 1.49E+03 
Other Radionuclides 1.03E+03 2.06E+03 

m.Template~~l')". ,altd~ 
Template selection SummarY 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE lW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
BOl HM Constltuen"': U-ZrHX U
 

BOl Enrichment %: 19.49184744 10to20 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:\ 273.960\ 286.38 Nominal bumup calculated from the heavy rnetaI mass destroyed. 
Boundlng:1 I 572.764 Bounding bumup assumed to be twice nominal bumup, 

Checks 

Estimated Bumupf
 
BumuD Mu1tiD11er
 Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.90 1.05 1 1.001
Bounding: 1.79 ,

Reactor shutdown, core removal, storage, stupptng or other date conflRnmg that Irradiation ceased for fuel.
 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory W'-o;.r;.;k;.;s;.h;.;;ee=t • _ 
I. Fueland TempJatelllf<li'UI/Itioa Estimaled 

Fuel Nama: TRIGA STD (ACPR) 1Fuci decay start date: 2005 Canister usage: 
SNFID#: 895 Estimates as of: 2CY.30 18"x10' 

Fuel Units & Oeser: 182 - ELEMENT Template: TRIGA-SS (LW/U-:~rx. SST. 10 to 20%. U) 1.64 
_vy Metal Mass: BOl=48.36k9 ; E0l=48.36k9 'Template Bumup(MWd): 6.E5 
ROD Storage 51"': INEEL Template BOL Heavy Metal Mass (MT): 0.OOO1S5 

Template Decay Time' 5 yeal'S 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel tnitial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 923.247 1.846.493 O.OOE..oo 7.86E-07 1.57E-06 Avg. MeV
 
Am-241 1.8331E-Q3 923.247 1,846.493 O.OOE..oo 1.69E..oo 3.38E..oo
 0.0150 2.984E+14 
Am-242m 1.4129E-Q6 923.247 1,846.493 O.OOE..oo 1.30E-Q3 2.61E-Q3 0.0250 6.567E+13 
Am-243 1.4774E-Q7 923.247 l,846.4ro------o.OOE..oo 1.38E-Q4 2.73E-Q4 0.0375 5.592E+13 
C-14 1.2871E-04 923.247 1,846.493 O.OOE..oo 1.19E-01 2.38E-Q1 0.0575 5.740E+13 
CI-38 2.8120E-06 923.247 1,846.493 O.OOE..oo 2.60E-03 5.19E-Q3 0.0850 3.556E+13 
Cm-243 1.7940E-07 923,247 1,846.493 O.OOE..oo 1.66E-04 3.31E-Q4 0.1250 2.582E+13 
Cm-244 1.6962E-06 923.247 1,846.493 O.OOE..oo 1.57E-03 3.13E-03 0.2250 3.017E+13 
Co-6O 1.2839E..oo 923.247 1,846.493 O.OOE..oo 1.19E+03 2.37E+03 0.3750 1.531E+13 
Cs-l34 9.0541E-02 923.247 1,846.493 O.OOE+OO 8.38E+01 1.67E+02 0.5750 2.035E+14 
Cs-l35 3.2195E-Q5 923.247 1.846.493 O.OOE+OO 2.97E-Q2 5.94E-Q2 0.8500 8.734E+12 
Cs-137 2.7564E+OO 923.247 1,846.493 O.OOE..oo 2.54E+03 5.09E+03 1.2500 1.n4E+14 
Eu-l54 1.5368E-Q2 923.247 1,846.493 O,OOE..oo 1.42E+01 2.84E+01 1.7500 1.183E+ll 
Eu-155 2.9293E-Q2 923.247 1,846.493 O.OOE..oo 2.70E+Ol 5.41E+01 2.2500 1.906E+11 
Fe-55 7.7158E-01 923.247 1,846.493 O.OOE..oo 7.12E+02 1.42E+03 2.7500 1.512E+09 
H-3 1.1111E-02 923.247 1,846.493 O.OOE..oo 1.03E+01 2.05E+01 3.5000 1.761E+08 
1-129 7.3684E-Q7 923.247 1,846.493 O.OOE..oo 6,80E-Q4 l.38E-03 5.0000 9.976E+02 
Kr-85 2.5283E-Q1 923.247 1.846.493 O.OOE..oo 2.33E+02 4.66E+02 7.0000 1.130E+02 
Np-237 1.2427E-Q6 923.247 1,846.493 O.OOE..oo 1.15E-03 2.29E-Q3 11.0000 1.287E+Ol 
Pa-231 3.8511E-Q9 923.247 1,846.493 O.OOE..oo 3.56E-Q6 7.11E-06 
Pb-21 0 7.3880E-15 923.247 1,846.493 O.OOE..oo 6.82E-12 1.38E-11 
Pm-147 2.1023E..oo 923.247 1,846.493 O.OOE..oo 1.94E+03 3.88E+03 
Pu-238 1.0383E-03 923.247 1,846.493 O.OOE..oo 9.59E-01 1.92E..oo 
Pu-239 5.5293E-03 923.247 1,846.493 O.OOE..oo 5.10E..oo 1.02E+01 
Pu-240 2.1278E-03 923.247 1,846.493 O.OOE..oo 1.96E+OO 3.93E..oo 
Pu-241 1.0195E-Q1 923.247 1,846.493 O.OOE..oo 9.41E+01 1.88E+02 
Pu-242 2.3128E-Q7 923.247 1,846.493 O.OOE..oo 2.14E-Q4 4.27E-Q4 
Ra-226 5.2782E-14 923.247 1,846.493 O.OOE..oo 4.87E-11 9.75E-11 
Ra-228 1.9338E-10 923.247 1,846.493 O.OOE..oo 1.79E-Q7 3.57E-Q7 
Ru-106 9.1684E-Q2 923.247 1,846.493 O.OOE..oo 8.46E+01 1.69E+02 
Se-79 1.3018E-Q5 923.247 1,846.493 O.OOE..oo 1~OE-Q2 2.40E-Q2 
5n-126 1.2167E-05 923247 1,846.493 O.OOE+OO 1.12E-02 2.25E-Q2 
Sr-90 2.6045E+OO 923.247 1,846.493 O.OOE+OO 2.40E+03 4.81E+03 
Tc-99 4.4241E-Q4 923.247 1,846.493 O.OOE..oo 4.06E-Q1 8.17E-Q1 
Th-229 1.3713E-10 923.247 1,846.493 O.OOE+OO 1.27E-Q7 2.53E-Q7 
Th-230 1.8090E-11 923.247 1,846.493 O.OOE+OO 1.67E-Q8 3.34E-Q8 
Th-232 2.5278E-10 923.247 1,846.493 O.OOE+OO 2.33E-Q7 4.67E-Q7 
T~206 1.6947E-Q8 923.247 1,846.493 O.OOE+OO 1.56E-Q5 3.13E-Q5 
U-232 4.8737E-Q8 923.247 1,846.493 O.OOE+OO 4.50E-Q5 9.00E-Q5 Thermal Power
 
U-233 1.2203E-Q7 923.247 1,846.493 O.OOE+OO 1.13E-Q4 2.25E-Q4
 Nominal Heat Bounding 
U-234 1.5925E-Q7 923247 1,846.493 O.oOE+OO 1.47E-Q4 2.94E-Q4 Output HeatOulput 
U-235 -2.6194E-06 923.247 0.000 2.06E-Q2 1.84E-02 2.06E-Q2 (Wattsl (Watts) 
U-238 1.2693E-Q5 923.247 1,846.493 O.OOE..oo 1.17E-02 2.34E-Q2 5.37E+Ol 1_07E-Hl2 
U-238 -3.6331 E-Q8 923.247 0.000 1.30E-02 1.30E-Q2 1.30E-Q2 Total Total 
V-90 2.6060E+OO 923.247 1,846.493 O.OOE..oo 2.41E+03 4.81E+03 
Other Radionuclides 3.33E+03 6.66E+03 
W. Temutate SeteetIon Summary. lllld'()lt. 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladcllng: SST (304) SST
BOL HM constituents: U-ZrHX U

BOL Enrichment %: 19.95031243 10t02O 

Bumup Summary (MWd)Z Basis for bumup used in estimate: 
FromSFD Eatimated 

Nomlnal:1 I 923.247 Norrdnal bumup assumed to be 2'l. of BOL heavy metal mass. 
Bounding: 200.006 1.846.493 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumupMulti_ Given Bumup Eatimated EOL HMlGlven EOL HM 

Nomlnal:1 0.56 I 0.981 
Bounding: 1.12 9.23,

Reactor shutdown. core removal. storage, shiPPing or other date confmnlng that madiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. FueI_Temp/lIte blror-tio" Estimated 

Fuel Name: TRIGA STD (ARRR) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 780 estimates as of: 2030 18"xl0' 

Fuel Unlla & Oeser: 15 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) I 0.14 1 
_vy Metal Mas.: BO[.,,10.28k9 ; EO["'8.18k9 'Templala Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl _vy Metal Ma.. (MT): 0.000195 

T_plate Decay Time: 5 years 

n.~ m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventories(Ci) InventorieslCi) Group (bounding) 
Ae-227 8.5173E-l0 2,000.380 4,000.759 O.OOE+OO 1.70E-Q6 3.41E-06 AV9. MeV 
Am-241 1.8331E-03 2,000.380 4,000.759 O.OOE+OO 3.67E+OO 7.33E+OO 0.0150 6.466E+14 
Am-242m 1.4129E-06 2,000.380 4,000.759 O.OOE+OO 2.83E-03 5.65E-Q3 0.0250 1.423E+14 
Am-243 1.4774E-Q7 2,000.380 4,000.759 O.OOE+OO 2.96E-Q4 5.91E-04 0.0375 1.212E+14 
C-14 1.2871E-04 2.000.380 4,000.759 O.OOE+OO 2.57E-Ol 5.15E-Ql 0.0575 1.244E+14 
CI-38 2.8120E-06 2,000.380 4,000.759 O.OOE+OO 5.63E-03 1.13E-02 0.0850 7.705E+13 
Cm-243 1.7940E-07 2,000.380 4,000.759 O.OOE+OO 3.59E-04 7.18E-04 0.1250 5.595E+13 
Cm-244 1.6962E-06 2,000.380 4,000.759 O.OOE+OO 3.39E-Q3 6.79E-Q3 0.2250 6.536E+13 
Co-60 1.2839E+OO 2,000.380 4,000.759 O.OOE+OO 2.57E+03 5.14E+03 0.3750 3.317E+13 
Cs-l34 9.0541E-02 2,000.380 4,000.759 O.OOE+OO 1.81E+02 3.62E+02 0.5750 4.410E+14 
Cs-l35 3.2195E-05 2,000.380 4,000.759 O.OOE+OO 6.44E-02 1.29E-Ql 0.8500 1.892E+13 
Cs-137 2.7564E+OO 2,000.380 4,000.759 O.OOE+OO 5.51E+03 1.10E+04 1.2500 3.843E+14 
EU-154 1.5368E-Q2 2,000.380 4,000.759 O.OOE+OO 3.07E+Ol 6.15E+Ol 1.7500 2.562E+11 
Eu-155 2.9293E-02 2,000.380 4,000.759 O.OOE+OO 5.86E+Ol 1.17E+02 2.2500 4.130E+11 
Fe-55 7.7158E-Ol 2,000.380 4,000.759 O.OOE+OO 1.54E+03 3.09E+03 2.7500 3.277E+09 
H-3 1.1111E-Q2 2,000.380 4,000.759 O.OOE+OO 2.22E+Ol 4.45E+01 3.5000 3.815E+08 
1-129 7.3664E-07 2,000.380 4,000.759 O.OOE+OO 1.47E-Q3 2.95E-Q3 5.0000 2.103E+03 
Kr-85 2.5263E-Ol 2,000.380 4,000.759 O.OOE+OO 5.05E+02 1.01E+03 7.0000 2.380E+02 
Np-237 1.2427E-Q6 2,000.380 4,000.759 O.OOE+OO 2.49E-Q3 4.97E-03 11.0000 2.711E+Ol 
Pa-231 3.8511E-09 2,000.380 4,000.759 O.OOE+OO 7.70E-06 1.54E-Q5 
Pb-21 0 7.3880E-15 2,000.380 4,000.759 O.OOE+OO 1.48E-l1 2.96E-ll 
Pm-147 2.1023E+OO 2,000.380 4,000.759 O.OOE+OO 4.21E+03 8.41E+03 
PU-238 1.0383E-Q3 2,000.380 4,000.759 O.OOE+OO 2.OSE+OO 4.15E+OO 
Pu-239 5.5293E-03 2,000.380 4,000.759 O.OOE+OO l.l1E+Ol 2.21E+Ol 
Pu-240 2.1278E-Q3 2,000.380 4,000.759 O.OOE+OO 4.26E+OO 8.51E+OO 
Pu-241 1.0195E-Ql 2,000.380 4,000.759 O.OOE+OO 2.04E+02 4.OSE+02 
Pu-242 2.3128E-07 2,000.380 4,000.759 O.OOE+OO' 4.63E-Q4 9.25E-Q4 
Ra-226 5.2782E-14 2,000.380 4,000.759 O.OOE+OO 1.06E-l0 2.11E-l0 
Ra-228 1.9338E-l0 2,000.380 4,000.759 O.OOE+OO 3.87E-Q7 7.74E-07 
Ru-l06 9.1664E-02 2,000.380 4,000.759 O.OOE+OO 1.83E+02 3.67E+02 
5e-79 1.3018E-05 2,000.380 4,000.759 O.OOE+OO 2.60E-02 5.21E-Q2 
5n-126 1.2167E-Q5 2,000,380 4,000.759 O.OOE+OO 2.43E-Q2 4.87E-02 
5r-90 2.6045E+OO 2,000.380 4,000.759 O.OOE+OO 5.21E+03 1.04E+04 
Tc-99 4.4241E-04 2,000.380 4,000.759 O.OOE+OO B.85E-Ol 1.77E+OO 
Th-229 1.3713E-l0 2,000.380 4,000.759 O.OOE+OO 2.74E-07 5.49E-Q7 
Th-230 l.6090E-ll 2,000.380 4,000.759 O.OOE+OO 3.62E-Q8 7.24E-Q8 
Th-232 2.5278E-l0 2,000.380 4,000.759 O.OOE+OO 5.06E-07 1.01E-Q6 
TI-2OS 1.6947E-Q8 2,000.380 4,000.759 O.OOE+OO 3.39E-Q5 6.78E-Q5 
U-232 4.8737E-Q8 2,000.380 4,000.759 O.OOE+OO 9.75E-Q5 l.95E-Q4 Thermal Power 
U-233 1.2203E-Q7 2,000.380 4,000.759 O.OOE+OO 2.44E-Q4 4.88E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 2,000.380 4,000.759 O.OOE+OO 3.19E-04 6.37E-04 Output Heat Output 
U-235 -2.6194E-Q6 2,000.380 0.000 4.36E-Q3 O.OOE+OO 4.36E-03 /Wattsl /Wattsl 
U-236 1.2693E-Q5 2,000.380 4,000.759 O.OOE+OO 2.54E-Q2 5.OSE-Q2 1.16E+02 2.33E+02 
U-238 -3.8331 E-OS 2,000.380 0.000 2.77E-Q3 2.70E-03 2.77E-Q3 Total Total 
V-90 2.6060E+OO 2,000.380 4,000.759 O.OOE+OO 5.21E+03 1.04E+04 
Other Radionuelides 7.21E+03 1.44E+04 
m. Tetlllllate~,s....-iY.$ •• and(;~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

BOl H::'=~:f-----'U--"S:==rH~T;;-:X-_-+__-'SST'OUC-:-_--/ 

BOL Enrichment OJ..: 19.64963504 10 to 20 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 581.1641 2,000.380 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 4.000.759 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlvon EOl HM 
Nominal: 5.71 3.44 I 1.061 

Bounding:1 11.42 
1Reactor shutdown, core removal, storage, shiPPing or other date conflRlllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated INith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory-Worl(Sheet 
I. Fuel and Template lnfonuatioD Estimated 

Fuel Name: TRIGA STD (AUSTRIA) , FueJ decay start date: 2010 Canister usage: 
SNF ID #;: 469 Estimates as of: 2030 18"Xl0' 

Fuel Units & Oeser: 30 ~ ELEMENT Template: TRIGA-SS (lW/U-2 rx. SST. 10 to 20%. U) 0.27
 
Heavy Metal Ma••: B01.=5.851<9 ; EOl=5.64k9 ;>Template Bumup(MWd): G.G!;
 
ROD Storage Sire: INEEl T""'plale BOl Heavy Metal Ma•• (MT): 0.00019!; 

Template Decay Time" 20 year;. 
n. Estimates m x. b Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci)lnventories(Ci) Group (bounding) 
Ac-227 2.6436E-09 197.604 395.207 O.OOEtOO 5.22E-07 1.04E_Q6 

A~~I:::=-:V---3°-.960==E-+l=3 Am-241 3.1429E-03 197.604 395.267 O.OOEtOO 6.21E-Ol 1.24EtOO 
..A:::m:-'-2:;:4;;;2:"m'--- 1;-:.o;31;;9~5"'E_;-Q6~---____;1""97~.,,604:;:;_---___;;395;;;?'.2:;;0~7~;-- 0.OOE~tOO~---2~.61 E-04 5.21 E-04 0.0250 8.244E+12
 
Am-243 1.4753E-07 197.604 395.207 O.OOEtOO 2.92E-Q5 5.83E-Q5 0.0375 7.142E+12
 
-;CC'-1:-:4c-.:.::'--------1:-'.;0284~7"'E-;-04c;--------,;1""97"'.~604~------;:39~5":.2;:""Oi--------O:OO~EtOO--;;;;----""2c.54~~E;=_Q-;;;;-2-·--75.08E_Q2 0.0575 7.684E+12
 
CI-36 2.8120E_Q6 197.604 395.207 O.OOEtOO 5.s6E-04 1.11E-03 0.0850 4.638E+12
 
Cm-243 1.2465E_Q7 197.604 395.207 O.OOEtOO 2.46E-05 4.93E-05 0.1250 3.031E+12
 
Cm-244 9.5564E-07 197.604 395.207 O.OOEtOO 1.89E-04 3.78E-04 0.2250 3.983E+12
 
-;C==o-6O-';;;;'---------1'"'.70;:880~"'E-;-0;-;1-----;1~97"'.;c604~------;:395~.2~07 O.OOEtOO 3.5:JE-Kll 7.07E-Kll 0.3750 1.746E+12
 
Cs-l34 5.8692E-04 197.604 395.207 ---O:-06EtOO 1.16E-Ol 2.32E_Ql 0.5750 2.871E+13
 
Cs-l35 3.2195E-Q5 197.604 395.207 O.OOEtOO 6.36E_Q3 1.27E_Q2 0.8500 3.236E+11
 
Cs-137 1.9469EtOO 197.604 395.207 O.OOEtOO 3.85E-Kl2 7.70E-Kl2 1.2500 5.362E+12
 
Eu-154 4.5895E-03 197.604 395.207 O.OOEtOO 9.07E-Ol 1.81E+OO 1.7500 8.316E+09
 
Eu-155 3.6045E-03 197.604 395.207 O.OOEtOO 7.12E-Ol 1.42EtOO 2.2500 2.864E+07
 
Fe-55 1.4185E-02 197.604 395.207 O.OOEtOO 2.80E+OO 5.61EtOO 2.7500 3.155E+05
 
H-3 4.7895E_Q3 197.604 395.207 O.OOEtOO 9.46E_Ql 1.89EtOO 3.5000 1.753E+03
 
1-129 7.3684E-07 197.604 395.207 O.OOEtOO 1.46E-04 2.91E-04 5.0000 2.089E+02
 
Kr-85 9.5820E-02 197.604 395.207 O.OOEtOO 1.89E-Kll 3.79E-Kll 7.0000 2.360E+Ol
 
Np-237 1.2552E_Q6 197.604 395.207 O.OOEtOO 2.46E-04 4.96E-04 11.0000 2.686E+00
 
Pa-231 7.0406E_Q9 197.604 395.207 O.OOE+OO 1.39E_Q6 2.78E_Q6 
Pb-21 0 5.8000E-14 197.604 395.207 O.OOEtOO 1.15E-ll 2.29E-ll 
Pm-147 4.0075E_Q2 197.604 395.207 O.OOEtOO 7.92E+OO l.58E-Kll 
Pu-238 9.2256E-04 197.604 395.207 O.OOEtOO 1.82E-Ol 3.85E-Ol 
~P:"u-.~2,:,39=- -,5=,.5",2~7-=8=E-Q3~ .ol~97",.604=-,:------,=39",5",.207 O.OOEtOO 1.09E+OO 2.18EtOO 
Pu-240 2. 1246E-Q3 197.604 395.207 O.OOE+OO 4.2OE_Ql 8.40E-Ol 
Pu-241 4.9549E_Q2 197.604 395.207 O.OOEtOO 9.i9EtOO 1.96E-Kll 
Pu-242 2.3128E_Q7 197.604 395.207 O.OOEtOO 4.57E-Q5 9.14E-Q5 
Ra-226 2.4526E-13 197.604 395.207 O.OOEtOO 4.85E-l1 9.69E-l1 
Ra-228 2.4015E-l0 197.604 395.207 O.OOEtOO 4.75E-oB 9.49E-oB 
;R~U~-1~06~:,::,::,::,:::::,::,::,::,::,:::::.::.:j3~.080~~~2~E_Q6~~:'::'::'::'::'::'::'::':~1~97~.604~~~:'::'::'::'::':::::':~39~5;.2~07 O.OOE+OO 6.05E-04 1.21 E-03 
5e-79 1.3015E_Q5 197.604 395.207 O.OOEtOO 2.57E_Q3 5.14E-Q3 
5n-126 1.2185E-Q5 197.604 395.207 O.OOEtOO 2.40E_Q3 4.81E_Q3 
5r·90 1.8226E+OO 197.604 395.207 O.OOEtOO 3.60E-Kl2 7.2OE-Kl2 
Tc-99 4.4241E-04 197.604 395.207 O.OOEtOO 8.74E-02 1.75E_Ql 
Th-229 3.0962E-l0 197.604 395.207 O.OOE+OO 6.12E-08 1.22E_Q7 
Th-230 4.2346E-l1 197.604 395.207 O.OOEtOO 8.37E-Q9 1.67E-oB 
Th-232 2.5278E-l0 197.604 395.207 O.OOEtOO 5.00E-oB 9.99E-oB 
T1-208 1.5820E-oB 197.604 395.207 O.OOEtOO 3.13E_Q6 6.25E_Q6 
U-232 4.2647E-oB 197.604 395.207 O.OOEtOO 8.43E-Q6 1.69E-Q5 Thennal Power 
~U~-~233~~:'::'::'::'::':::::'::'::'::'::'::'::'::'::':;1 __--:O~.OO~E='tOO~,---~2C;.4;-;1~E:_;-o~5:-.--__:;4"'.83~E:_;-<l5~-_lINominal~.22~;11~E~-o~7;:'::'::'::'::'::'::'::':~1~9~7~.604~;::::'::'::'::'::'::'::':~3~95~.~20:::7;--- .. Bounding
U-234 1.9955E_Q7 197.604 395.207 O.OOEtOO 3.94E-Q5 7.89E-Q5 Output HeatOulput 
U-235 -2.6194E_Q6 197.604 0.000 2.53E-03 2.01E_Q3 2.53E-Q3 !Waitsl /Wattsl 
U-236 1.2693E-Q5 197.604 395.207 O.OOEtOO 2.51E-03 5.02E-03 4.94E+OO 9.89E+OO 
U-238 -3.6331E-oB 197.604 0.000 1.57E-Q3 1.57E-Q3 1.57E-Q3 Total Total 
~y;C-90~~--------cl;=-.8;;;2"'4;:'-1;=E+OO~;-----::1""97~.""604~------;;3~95;=-.2;;;:07 O.OOE+OO 3.60E-Kl2 7.21E-Kl2 
Other Radionuclides 3.81 E-Kl2 7.61 E-Kl2 
m. Tenmlate SeIeetioDS_rv, BumupSummary and <:Jtecb 
Template selection 5ummary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel C1addlng: SST (304) SST 

BO;:lM==:;r---20::::-,.~=ZrH=XC:-:-l --+---1:-:0:C~"--:::20;----lI 

Bumup Summary (MWdj' Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nomlnal:1 57.0141 197.604 Nominal bumup calculated from the heavy metal mass destroyed.
 
Boundlng:1 I 395.207 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD MultlDller Given BumuD Estimated EOL HMlGiven EOl HM 

Nominal: 0.99 3.47 I 1.001 
Bounding: 1.98 , 

Reactor shutdown, core removal. storage. shlPPIrl9 or other date conlurmng that Irradiation ceased for fuel. 

2-rotaI bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ~ TeJIlIlIale Information Estimated 

Fuel Name: TRIGA STD (AUSTRIA) 1Fuel decay start date: 2010 Canister usage: 
SHFID#: 462 Estimates as of: 2030 18"x10' 

Fuel Units & Doser: 66 - ELEMENT Template: TRIGA-AI (LWIU-Zrx, Alum., 10 to 20%, U) I 0.59 I 
Heavy Metal Mass: BOl=II.88kg ; EOl=II.81kg "Template Bumup(MWd): 6.65 
ROD Storage Site: IHEEL Template BOL Heavy Metal Mass (MT): 0.00018 

Template Decay time: 20 years 

n. Estimates m x. Xb b y" Yb Gamma Sources 
PholOn Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) 'nventories(Ci) InvenlOries(Ci) Group (boUnding) 
Ae-227 2.4556E-09 62.998 125.996 O.ODE+OO 1.55E-Q7 3.09E-07 Avg.MeV 
Am-241 3.8752E-Q3 62.998 125.996 O.ODE+OO 2.44E-01 4.88E-01 0.0150 t.293E+13 
Am-242m 1.8617E-06 62.998 125.996 O.ODE+OO 1.17E-Q4 2.35E-04 0.0250 2.670E+12 
Am-243 2.3293E-07 62.998 125.996 O.ODE+OO 1.47E-05 2.93E-Q5 0.0375 2.795E+12 
C-14 4.3233E-Q5 62.998 125.996 O.ODE+OO 2.72E-03 5.45E-03 0.0575 2.583E+12 
C~36 4.3023E-08 62.998 125.996 O.ODE+OO 2.71E-06 5.42E-06 0.0850 1.573E+12 
Cm-243 1.9053E-Q7 62.998 125.996 O.ODE+OO 1.20E-05 2.40E-Q5 0.1250 1.765E+12 
Cm-244 1.7744E-Q6 62.998 125.996 O.ODE+OO 1.12E-04 2.24E-04 0.2250 1.425E+12 
Co-50 4.3188E-03 62.998 125.996 O.ODE+OO 2.72E-Q1 5.44E-01 0.3750 5.856E+11 
Cs-l34 6.7188E-04 62.998 125.996 O.ODE+OO 4.23E-02 8.47E-Q2 0.5750 9.330E+12 
Cs-135 3.1549E-Q5 62.998 125.996 O.ODE+OO 1.99E-03 3.98E-03 0.8500 9.925E+11 
CS-137 1.9489E+OO 62.998 125.996 O.ODE+OO 1.23E+02 2.46E+02 1.2500 1.069E+12 
Eu-l54 4.0301E-Ql 62.998 125.996 O.ODE+OO 2.54E+Ol 5.08E+Ol 1.7500 3.203E+l0 
EU-155 5.4000E-Q2 62.998 125.996 O.ODE+OO 3.40E+OO 6.80E+OO 2.2500 5.079E+05 
Fe-55 1.5955E-04 62.998 125.996 O.ODE+OO 1.0IE-Q2 2.01E-02 2.7500 8.452E+04 
H-3 4.6571E-Q3 62.998 125.996 O.ODE+OO 2.93E-Ol 5.87E-Ol 3.5000 5.9S4E+02 
1-129 7.3805E-Q7 62.998 125.996 O.ODE+OO 4.65E-05 9.30E-05 5.0000 7.819E+Ol 
Kr-SS 9.5684E-Q2 62.998 125.996 O.ODE+OO 6.03E+OO 1.21E+01 7.0000 8.842E+OO 
Np-237 1.4618E-06 62.998 125.996 O.ODE+OO 9.21E-05 1.84E-04 11.0000 1.007E+OO 
Pa-231 6.4782E-Q9 62.998 125.996 O.ODE+OO 4.08E-07 8.16E-07 
Pb-210 6.3158E·14 62.998 125.996 O.ODE+OO 3.98E-12 7.96E-12 
Pm-147 3.9564E-Q2 62.998 125.996 O.ODE+OO 2.49E+OO 4.98E+OO 
Pu-238 1.2008E-Q3 62.998 125.996 O.ODE+OO 7.56E-02 1.51E-01 
Pu-239 5.6917E-03 62.998 125.996 O.ODE+OO 3.59E-Q1 7.17E-01 
Pu-240 2.2617E-Q3 62.998 125.996 O.ODE+OO 1.42E-Q1 2.85E-01 
Pu-241 6.1113E-Q2 62.998 125.996 O.ODE+OO 3.SSE+OO 7.70E+OO 
Pu-242 3.0602E-Q7 62.998 125.996 O.ODE+OO 1.93E-Q5 3.86E-05 
Ra-226 2.6707E-13 62.998 125.996 O.ODE+OO 1.68E-11 3.36E-11 
Ra-228 2.2556E-10 62.998 125.996 O.ODE+OO 1.42E-Q8 2.84E-Q8 
Ru-106 3.1293E-Q6 62.998 125.996 O.ODE+OO 1.97E-04 3.94E-04 
Se-79 1.2935E-05 62.998 125.996 O.ODE+OO 8.15E-Q4 1.63E-Q3 
Sn-126 1.2238E-05 62.998 125.996 O.ODE+OO 7.71E-04 1.54E-Q3 
Sr-90 1.8195E+OO 62.998 125.996 O.ODE+OO 1.15E+02 2.29E+02 
Te-99 4.4120E-Q4 62.998 125.996 O.ODE+OO 2.78E-Q2 5.56E-D2 
Th-229 3.3308E-10 62.998 125.996 O.ODE+OO 2.10E-08 4.20E-Q8 
Th-230 4.6526E-11 62.998 125.996 O.ODE+OO 2.93E-Q9 5.86E-Q9 
Th-232 2.3744E-10 62.998 125.996 O.ODE+OO 1.50E-Q8 2.99E-08 
T1-208 1.8195E-Q8 62.998 125.996 O.ODE+OO 1.15E-06 2.29E-Q6 
U-232 4.9098E-Q8 62.998 125.996 O.ODE+OO 3.09E-Q6 6.19E-Q6 Thermal Power 
U-233 1.3140E-Q7 62.998 125.996 O.ODE+OO 8.28E-06 1.86E-05 Nominal Heat Bounding 
U-234 2.2571E-D7 62.998 125.996 O.ODE+OO 1.42E-D5 2.84E-05 Output HeatOulput 
U-235 -2.6159E-Q6 62.998 0.000 5.13E-03 4.97E-Q3 5.13E-Q3 lWallsl lWattsi 
U-236 1.2719E-Q5 62.998 125.996 O.ODE+OO 8.01E-04 1.5OE-Q3 1.64E+OO 3.27E+OO 
U-238 -3.8857E-08 62.998 0.000 3.19E-D3 3.19E-03 3.19E-D3 Total Total 
Y-90 1.8211E+OO 62.998 125.996 O.ODE+OO 1.15E+02 2.29E+02 
Other Radionuelides 1.32E+02 2.64E+02 

·m.T~te~s.m .....,y,~ llJIdCbed<s 
Template Selection Summary 

FromSFD u_ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: ALUM (1100) ALUM
 
BOL HM Constituents: U-ZrHX U
 

SOL Enrtchn.-t 0/.: 20 10t02O 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 57.891 62.998 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 125.996 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
BumuD MulllDller Given Bumup Estimated EOL HMiGiven EOL HM 

Nominal. 0.14 1.09 1.001 
Bounding: 0.29
 

t Reactor shutdown, core removal, storage. shipping or other date confinning that irradiation ceased for fuel.
 

1"otal bumup for all fuel associated \\lith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide InventoriWorksheet 
I. Fuel and TeDlJllale fuf"tmatioD Estimated 

Fuel NallK>: TAIGA STD (BRAZil) 1 Fuel decay start date: 200H Canister usage: 
SNF 101.': 1003 Estimates as of: 203U 18"Xl0' 

Fuel Units & Oeser: 9 - ELEMENT Template: TRIGA-SS (lWIU-Z",. SST. 10 to 20%. U) 0.08 
Heavy Metal Mass: BO~1.76k9 : EO~1.74k9 ~empl3te Bumup(MWd): 6.6!;
 
ROD Storage SIW: INEEl Template BO:. Heavy Metal Masa (MT): 0.000191;
 

-emplate Decay Time' 20 ya'"
 
n. Estimates m x" X. b y" Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E_Q9 17.104 34.208 O.OOE+OO 4.52E-08 9.04E-08 Avg. MaV 
Am-"'2'04.,-1-.-------.;3-".1'-'4.;2~9E=-_Q7.:'3----""'"1=7.:.;1"04.;-----:34.208- ---------O:OO:"E"'+OO=-----;5='.38E-02 1.08E-Ol 0.0150 3.428E+12 
Am-242m 1.3195E_Q6 17.104 34.208----0~OOE+OO 2.26E_Q5 4.51E-05 0.0250 7.136E+l1 
Am-243 1.4753E-07 17.104 34.208---o.-00E+oo 2.52E-06 5.05E_Q6 0.0375 6.182E+ll 
C-14 1.2847E-Q4 17.104 34.208- O.OOE+OO 2.20E-03 4.39E-03 0.0575 6.651E+ll 
CI-36 2.8120E-06 17.104 34.208 O.OOE+OO 4.81E-05 9.6:-=2.;::E_;-05~-i/---:0:,-.0::8~50::---_--:4,:.0:::157.E=,+-;1-:-1 
Cm-243 1.2465E-07 17.104 34.208 O.OOE+OO 2.13E_Q6 --4-.26E_Q6 0.1250 2.624E+ll 
Cm-244 9.5564E-07 17.104 34.208 O.ooE+OO 1.63E-05 3.27E-05 0.2250 3.448E+l1 
Co-GO 1.7880E-Ol 17.104 34.208 O.OOE+OO 3.OOE+OO 6.12E+OO 0.3750 1.511E+l1 
Cs-l34 5.8692E-Q4 17.104 34.208 O.OOE+OO 1.ooE-02 2.01E-02 0.5750 2.485E+12 
Cs-l35 3.2195E-05 17.104 34.208 O.ooE+OO 5.51E-04 1.10E-03 0.8500 2.801E+l0 
Cs-137 1.9489E+OO 17.104 34.208 O.OOE+OO 3.33E+Ol 6.67E+Ol 1.2500 4.642E+l1 
Eu-l54 4.5895E-03 17.104 34.208 O.OOE+OO 7.85E-02 1.57E_Ql 1.7500 7.198E+08 
Eu-155 3.6045E-03 17.104 34.208 O.OOE+OO 6.17E-02 1.23E_Ql 2.2500 2.479E+06 
Fe-55 1.4185E_Q2 17.104 34.208 O.OOE+OO 2.43E-Ol 4.85E-Ol 2.7500 2.731E+04 
H-3 4.7895E_Q3 17.104 34.208 O.OOE+OO 8.19E-02 1.64E_Ql 3.5000 1.536E+02 
1-129 7.3684E-Q7 17.104 34.208 O.ooE+OO 1.26E_Q5 2.52E-Q5 5.ססOO 1.886E+Ol 
Kr-85 9.5820E-Q2 17.104 34.208 O.ooE+OO 1.84E+OO 3.28E+OO 7.ססOO 2.132E+00 
Np-237 1.2552E-OO 17.104 34.208 O.ooE+OO 2.15E-05 4.29E-05 11.ססOO 2.427E-Ql 
Pa-231 7.0406E-Q9 17.104 34.208 O.ooE+OO 1.20E-07 2.41E-Q7 
Pl>-21 0 5.8000E-14 17.104 34.208 O.OOE+OO 9.92E-13 1.98E-12 
Pm-147 4.0075E-Q2 17.104 34.208 O.OOE+OO 6.85E_Ql 1.37E+OO 
Pu-238 9.2258E-Q4 17.104 34.208 O.OOE+OO 1.58E_Q2 3.16E_Q2 
Pu-239 5.5278E-03 17.104 34.208 O.OOE+OO 9.45E-02 1.89E_Ql 
Pu-240 2.1248E-03 17.104 34.208 O.OOE+OO 3.63E-02 7.27E_Q2 
Pu-241 4.9549E_Q2 17.104 34.208 O.OOE+OO 8A7E-Ol 1.69E+OO 
Pu-242 2.3128E_Q7 17.104 34.208 O.OOE+OO 3.96E_Q6 7.91E_Q6 
Ra-226 2.4526E-13 17.104 34.208 O.OOE+OO 4.20E-12 8.39E-12 
Ra-228 2.4015E-l0 17.104 34.208 O.OOE+OO 4.11E_Q9 8.22E_Q9 
Ru-lOO 3.0602E_Q6 17.104 34.208 O.OOE+OO 5.23E-Q5 1.05E-Q4 
5e-79 1.3015E_Q5 17.104 34.208 O.OOE+OO 2.23E-04 4.45E-Q4 
$n-126 1.2165E-Q5 17.104 34.208 O.OOE+OO 2.08E-Q4 4.16E-Q4 
5r-90 1.8226E+OO 17.104 34.208 O.ooE+OO 3. 12E+Ol 6.23E+Ol 
Tc-99 4.4241E-Q4 17.104 34.208 O.ooE+OO 7.57E_Q3 1.51E_Q2 
Th-229 3.0962E-l0 17.104 34.208---TooE+oo 5.30E_Q9 1.OOE-oB 
Th-230 4.2348E-l1 17.104 34.208 O.OOE+OO 7.24E-l0 1.45E_Q9 
Th-232 2.5278E-l0 17.104 34.208 O.OOE+OO 4.32E-09 8.65E-09 
T1-208 1.5820E_Q6 17.104 34.208 O.OOE+OO 2.71E_Q7 5.41E_Q7 
U-232 4.2647E-Q8 17.104 34.208 O.OOE+OO 7.29E_Q7 1.46E_Q6 Thermal Power 
7U;-'-2=o3307----------.::1.~22"'lo;l.;::E_;-Q"'7c_----l""7~.1~04c;_------'34~.2?_0:8= .;0~.OO"E;::.+OO'7.:---2'='."'09~E='-Q6=----_=4._=18=oE='-Q6=-_jINominalHeat Bounding
U-234 1.9955E_Q7 17.104 34.208 O.OOE+OO 3.41E_Q6 6.83E_Q6 Output Heat Output 
U-235 -2.6194E_Q6 17.104 0.000 7.59E-Q4 7.14E-Q4 7.59E-Q4 (Watts) (Watts) 
U-236 1.2693E-05 17.104 34.208 O.OOE+OO 2.17E-Q4 4.34E-Q4 4.28E-Gl 8.56E-Gl 
U-238 -3.6331E-08 17.104 0.000 4.72E-04 4.71E-Q4 4.72E-04 Total Total 
V-90 1.8241E+OO 17.104 34.208 O.OOE+OO 3.12E+Ol 6.24E+Ol 
Other Radionuclides 3.29E+Ol 6.59E+Ol 
ID. Template SeIwtioD Summary. ll_ ,andChed<s 
Template selection SummarY 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~:~=;=~~I--_U-=:o~::rH::'X'-------j---'-10"t::'~-C:2O-.,--------j1 

BurnupSumma~(MWdt Basis for burnup used in estimate: 
FromSFO Estimated 

NomInal:1 17.1041 13.746 Nominal bumup taken dirodly from 8FD (converted to MWd). 
Bounding:! I 34.208 Bounding bumup assum9d to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Mulllpll... Given Bumup Estim,led EOl HMiGIven EOl HM 
Nominal: 0.29 0.80 I 1.001 

Bounding:1 0.57 ,
Reactor shutdown. core removal, storage, shiPping or other date confirming that Irradiation ceased for fuel. 

2Tolal bumup fOr all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Wormatkm Estimated 

Fuel Name: TRIGA STD (BRAZIL) 'Fuel decay start date: 2006 Canister usage: 
SNF ID#: 471 Estimates as of: 2030 18"xl0' 

Fuel Units" Oeser: 59 - ELEMENT Template: TAIGA-AI (LW/U-Zrx, Alum., 10 to 20%, U) I 0.53 I 
Heavy Metal Mass: BO~11.09k9 ; EO~10.58k9 "Template Bumup(MWd): 6.65 
ROD Stor_ Sit.: INEEL Template BOl Heavy Malal Mass (MT): 0.00018
 

Template Decay Time: 20 years
 

n.Esdmates m x" x. b y" y.
 Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.4556E-09 478.691 957.382 O.ooE+OO 1.18E-06 2.35E-06 Avg. MeV 
Am-241 3.8752E-Q3 478.691 957.382 O.ooE+OO l.86E+OO 3.71E+OO 0.0150 9.825E+13 
Am-242m 1.8617E-06 478.691 957.382 O.ooE+OO 8.91E-04 1.78E-03 0.0250 2.029E+13 
Am-243 2.3293E-Q7 478.691 957.382 O.ooE+OO 1.12E-04 2.23E-Q4 0.0375 2.124E+13 
C-14 4.3233E-Q5 478.691 957.382 O.ooE+OO 2.07E-Q2 4.14E-02 0.0575 1.963E+13 
CI-38 4.3023E-08 478.691 957.382 O.ooE+OO 2.06E-05 4.12E-05 0.0850 1.195E+13 
Cm-243 1.9053E-07 478.691 957.382 O.OOE+OO 9.12E-Q5 1.82E-04 0.1250 1.341E+13 
Cm-244 l.7744E-06 478.691 957.382 O.ooE+OO 8.49E-04 1.70E-03 0.2250 1.083E+13 
Co-50 4.3188E-03 478.691 957.382 O.ooE+OO 2.07E+OO 4.13E+OO 0.3750 4.450E+12 
Cs-l34 6.7188E-04 478.691 957.382 O.ooE+OO 3.22E-Ol 6.43E-Ol 0.5750 7.089E+13 
Cs-l35 3.1549E-05 478.691 957.382 O.ooE+OO 1.51E-02 3.02E-Q2 0.8500 7.542E+12 
Cs-137 1.9489E+OO 478.691 957.382 O.ooE+OO 9.33E+02 1.87E+03 1.2500 8.125E+12 
Eu-154 4.0301E-Ol 478.691 957.382 O.ooE+OO 1.93E+02 3.86E+02 1.7500 2.434E+11 
EU-155 5.4000E-Q2 478.691 957.382 O.ooE+OO 2.58E+Ol 5.17E+Ol 2.2500 3.859E+06 
Fe-55 1.5955E-04 478.691 957.382 O.ooE+OO 7.64E-02 1.53E-Ol 2.7500 6.421E+05 
H-3 4.6571E-03 478.691 957.382 O.ooE+OO 2.23E+00 4.46E+OO 3.5000 4.409E+03 
1-129 7.3805E-07 478.691 957.382 O.ooE+OO 3.53E-04 7.07E-Q4 5.0000 5.449E+02 
Kr-65 9.5664E-02 478.691 957.382 O.ooE+OO 4.56E+Ol 9.16E+Ol 7.0000 6.152E+Ol 
No-237 1.4618E-06 478.691 957.382 O.ooE+OO 7.OOE-Q4 1.40E-Q3 11.0000 6.998E+OO 
Pa-231 6.4782E-09 478.691 957.382 O.ooE+OO 3.10E-06 6.20E-06 
Pb-21 0 6.3158E-14 478.691 957.382 O.ooE+OO 3.02E-ll 6.05E-l1 
Pm-147 3.9564E-02 478.691 957.382 O.ooE+OO 1.89E+Ol 3.79E+Ol 
Pu-238 1.2008E-03 478.691 957.382 O.ooE+OO 5.75E-Ol 1.15E+OO 
Pu-239 5.6917E-Q3 478.691 957.382 O.ooE+OO 2.72E+OO 5.45E+OO 
Pu-240 2.2617E-Q3 478.691 957.382 O.ooE+OO 1.OBE+OO 2.17E+OO 
Pu-241 6.1113E-Q2 478.691 957.382 O.ooE+OO 2.93E+Ol 5.85E+Ol 
Pu-242 3.0602E-Q7 478.691 957.382 O.ooE+OO 1.46E-Q4 2.93E-Q4 
Ra-226 2.6707E-13 478.691 957.382 O.ooE+OO 1.28E-l0 2.56E-l0 

, Ra-228 2.2556E-l0 478.691 957.382 O.ooE+OO 1.OBE-07 2.16E-Q7
 
RU-l06 3.1293E-06 478.691 957.382 O.ooE+OO 1.50E-03 3.OOE-03
 
8e-79 1.2935E-05 478.691 957.382 O.ooE+OO 6.19E-Q3 1.24E-02
 
8n-126 1.2238E-05 478.691 957.382 O.OOE+OO 5.86E-Q3 1.17E-Q2
 
8r-90 1.8195E+OO 478.691 957.382 O.OOE+OO 8.71 E+02 1.74E+03
 
Tc-99 4.4120E-04 478.691 957.382 O.OOE+OO 2.11E-Ol 4.22E-Ql
 
Th-229 3.3308E-l0 478.691 957.382 O.ooE+OO 1.59E-Q7 3.19E-Q7
 
Th-230 4.6526E-ll 478.691 957.382 O.OOE+OO 2.23E-OB 4.45E-08
 
Th-232 2.3744E-l0 478.691 957.382 O.ooE+OO 1.14E-07 227E-Q7
 
TI-208 1.8195E-oB 478.691 957.382 O.OOE+OO 8.71E-06 1.74E-05
 
U-232 4.9098E-oB 478.691 957.382 O.ooE+OO 2.35E-05 4.70E-05
 Thermal Power 
U-233 1.3140E-Q7 478.691 957.382 O.ooE+OO 629E-Q5 126E-Q4 Nominal Heat Bounding 
U-234 2.2571E-Q7 478.691 957.382 O.ooE+OO 1.OBE-04 2.16E-04 Output Heat Output 
U-235 -2.6159E-06 478.691 0.000 4.75E-03 3.49E-03 4.75E-Q3 /Watts) /Watts) 
U-238 1.2719E-05 478.691 957.382 O.OOE+OO 6.09E-03 1.22E-Q2 1.24E+01 2.49E+Ol 
U-238 -3.8857E-OB 478.691 0.000 2.99E-Q3 2.97E-03 2.99E-03 Total Total 
Y-90 1.8211E+OO 478.691 957.382 O.ooE+OO 8.72E+02 1.74E+03 
Other Radionuelides 1.OOE+03 2.ooE+03 
m. T......te~$lbltotarv.B"'" .amlCbe\lb 
Template Selection Summary 

FromSFD Used Basis lor Parameter Differences:
 
Raactor_:
 LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

BOl H::'~=~~I--~~",~=,~.,M"'x---1--_-",A",L~",M"------I
 
SOL Enrichment 0/..: 19.81043128 10 to 20
 

Burnup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimated 

Nominal: 108.045 478.691 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 957.382 Bounding bumup assumed to be twice nominal bumup. 

Checks
 
EstImated Bumupl
 

BumuD MultiD11er Given Bumup Estimated EOl HMiGlven EOl HM
 
Nomlnal:1 1.17 4.43 I 1.001
 

Bounding: 2.34
 ,
Reactor shutdovm, core removal, storage, shipping or other date confinlllng thai Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T....,..te Information Estimated 

Fuel Nomo: TRIGA STD (CORNELL) 'Fuel decay start date: 197B Canister usage: 
SNF 10 II: 1047 Estimates as of: 2030 18"xl0' 

Fuel Units & De9c~.: 7 - ELEMENT Template: TRIGA-AI (LW/U-ZrK, Alum., 10 to 20"10, U) 0.06
 
_vy Metal M"",,: BOl=l.26kg ; EOL=1.26kg 'Templ3le Bumup(MWd): 6.6!;
 
ROD Storage Site: INEEL Template BO:_ Heavy Metal Mass (MT): 0.000111 

-emplate Decay Time' 50 year' 
n. Estima1es m x" x. b Yo Y. Gamma Sources 

Photon Total 
CiJMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) lnventoties(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.6842E-D9 0.001 0.001 O.OOE..oo 1.10E-ll 1.10E-l1 Avg_MeV 
Am-241 4.9459E-D3 0.001 0.001 O.OOE..oo 6.24E-06 6.24E-06 0.0150 7.528E+07 
Am-242m 1.6241E-06 0.001 0.001 O.OOE+OO 2.05E-09 2.05E-D9 0.0250 1.283E+07 
Am-243 2.3233E-07 0.001 0.001 O.OOE+OO 2.93E-l0 2.93E-l0 0.0375 1.160E+07 
C-14 4.3083E-DS 0.001 0.001 O.ooE+OO 5.44E-OS 5.44E-OS 0.0575 1.213E+07 
CI-36 4.3023E-D8 0.001 0.001 O.OOE+OO 5.43E-ll 5.43E-ll 0.0850 8.788E+06 
Cm-243 9.1880E-D8 0.001 0.001 O.OOE+OO 1.16E-l0 1.16E-l0 0.1250 8.442E+06 
Cm-244 5.6346E-D7 0.001 0.001 O.OOE..oo 7.11E-l0 7_11E-l0 0.2250 1.724E+07 -
Co-GO 8.3699E-05 0.001 0.001 O.ooE+OO 1.06E-D7 1.06E-07 0.3750 2.764E+06 
Cs-l34 2.8211E-D8 0.001 0.001 o.06E+OO 3.56E-ll 3.56E-ll 0.5750 4.595E+07 
Cs-l35 3.1549E-D5 0.001 0.001 O.OOE+OO 3.98E-D8 3.98E-D8 0.8500 1.252E+06 
Cs-137 9.7519E-Dl 0.001 0.001 O.OOE+OO 1.23E-03 1.23E-Q3 1.2500 1.058E+06 
Eu-l54 3.5970E-D2 0.001 0.001 O.OOE..oo 4.54E-05 4.54E-DS 1.7500 3.794E+04 
Eu-155 8.1774E-04 0.001 0.001 O.OOE+OO 1.03E-06 1.03E-06 2.2500 4.811E+OO 
Fe-55 5.3940E-D8 0.001 0.001 O.OOE+OO 6.81E-ll 6.81E-ll 2.7500 2.655E+00 
H-3 8.6571E-D4 0.001 0.001 O.OOE+OO 1.09E-06 1.09E-06 3.5000 1.832E+00 
1-129 7.3805E-D7 0.001 0.001 O.OOE+OO 9.31E-l0 9.31E-l0 5.0000 7.870E-Ol 
Kr-85 1.3771E-02 0.001 0.001 O.OOE+OO 1.74E-DS 1.74E-Q5 7.0000 9.061E-02 
Np-237 1.5218E-D6 0.001 0.001 O.OOE+OO 1.92E-D9 1.92E-Q9 11.0000 1.042E-02 
Pa-231 1.4152E-D8 0.001 0.001 O.OOE+OO 1.79E-l1 1.79E-ll 
Pb-21 0 7.9774E-13 0.001 0.001 O.ooE+OO 1.01E-15 1.01E-15 
Pm-147 1.4362E-DS 0.001 0.001 O.OOE+OO 1.81E-D8 1.81E-D8 
Pu-238 9.4782E-D4 0.001 0.001 O.OOE+OO 1.20E-D6 1.20E-D6 
Pu-239 5.6872E-D3 0.001 0.001 O.OOE+OO 7.18E-06 7.18E-Q6 
Pu-240 2.2541E-D3 0.001 0.001 O.OOE+OO 2.84E-D6 2.84E-06 
Pu-241 1.4433E-D2 0.001 0.001 O.OOE+OO 1.82E-DS 1.82E-DS 
Pu-242 3.0602E-D7 0.001 0.001 O.ooE+OO 3.86E-l0 3.86E-l0 
Ra-226 1.8857E-12 0.001 0.001 O.OOE+OO 2.38E-15 2.38E-15 
Ra-228 2.3729E-l0 0.001 0.001 O.OOE+OO 2.99E-13 2.99E-13 
Ru-l06 3.4857E-15 0.001 0.001 O.OOE+OO 4.40E-18 4.40E-18 
5e-79 1.2931E-DS 0.001 0.001 O.OOE+OO 1.63E-D8 1.63E-D8 
5n-126 1.2235E-DS 0.001 0.001 O.OOE+OO 1.54E-D8 1.54E-Q8 
5r-90 8.9173E-Dl 0.001 0.001 O.OOE+OO 1.13E-03 1.13E-D3 
Tc-99 4.4120E-D4 0.001 0.001 O.OOE+OO 5.57E-07 5.57E-Q7 
Th-229 8.2752E-l0 0.001 0.001 O.OOE+OO 1.04E-12 1.04E-12 
Th-230 1.4908E-l0 0.001 0.001 O.OOE+OO 1.88E-13 1.88E-13 
Th-232 2.3744E-l0 0.001 0.001 O.OOE+OO 3.00E-13 3.00E-13 
T1-208 1.3668E-D8 0.001 0.001 O.OOE+OO 1.72E-ll 1.72E-ll 
U-232 3.6797E-D8 0.001 0.001 O.OOE+OO 4.64E-l1 4.64E-ll Thermal Power 
U-233 1.3164E-D7 0.001 0.001 O.OOE+OO 1.66E-l0 1.66E-l0 Nominal He.! Bounding 
U-234 3.3865E-D7 0.001 0.001 O.OOE+OO 4.27E-l0 4.27E-l0 OUtput Heat Output 
U-235 -2.6144E-06 0.001 0.000 5.40E-Q4 5.40E-D4 5.40E-D4 /Watts\ /Watts\ 
U-236 1.2722E-DS 0.001 0.001 O.OOE+OO 1.61E-D8 1.61E-Q8 3.73E-05 3.73E-os 
U-238 -3.8857E-D8 0.001 0.000 3.40E-D4 3.40E-Q4 3.40E-Q4 Total Total 
V-90 8.9203E-Dl 0.001 0.001 O.OOE+OO 1.13E-D3 1.13E-D3 
Other Radionuclides 1.41E-D3 1.41E-Q3 
Ill. Template seIeetioa s..m-ry,Buml! .lm4<:bedQ1 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZlRC HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM ConstltuenlS: U-ZrHX U 

BOl Enrichment 0/0: 19.81136943 10t02O 

Burnup Summary (MWd)" Basis for bumup used in estimate:
 
FromSFD I Estimated
 

Nominal:1 0.0011 Nominal bum,p IaI<en directly from SFO (converted 10 MWd).
 
Bounding:1 0.0011
 Bounding bumup taken directly from SFD (converted to MWd). 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nominal: 0.00
 0.00 1 1.001
 
Boundlng:1 0.00
 0.00,

Reactor shutdown, core removal. storage. shipping or other date COnflmllng that IJradiatlon ceased for fuel. 

2Total bumup for all fue: assocIated.,.;th this wot1<sheet must be divided by SOL heavy metal mass to get specific bUmup values (MWdIMT) 

DOEl5NF/REP-D78 December 2003 
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Fuel Radionuclide Inventory Worksheet 
'I. Fuelanll T~te info_lion Estimated 

Fuel Name: TRIGA STD (DOW) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 970 Estimates as of: 2030 18"x10' 

Fuel Units & Oeser: 1 - ELEMENT Template: TRIGA-AI (LW/U-Zrx. Alum.. 10 to 20%. U) 0.01 
Heavy Metsl Mass: BOl=.18k9 ; EOl=.18k9 "remplate Bumup(MWd): 6.65 
ROD Storage SIte: INEEL Template SOL Heavy Metsl Mass (MT): 0.00018 

Template Decay Time' 5 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radlonuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (CI) Inventories(CI) Inventories(CI) Group (bounding) 
Ae-227 8.0632E-10 1.909 3.818 O.ODE-tOO 1.54E-Q9 3.08E-09 Avg. MeV 
Am-241 2.2586E-03 1.909 3.818 O.ODE-tOO 4.31E-03 8.62E-Q3 0.0150 6.460E+ll 
Am-242m 1.9925E-OB 1.909 3.818 O.ODE-tOO 3.80E-OB 7.61E-OB 0.0250 1.403E+11 
Am-243 2.3323E-07 1.909 3.818 O.ODE-tOO 4.45E-Q7 8.91E-07 0.0375 1.747E+l1 
C-14 4.3308E-05 1.909 3.818 O.ODE-tOO 8.27E-05 1.65E-Q4 0.0575 1.339E+11 
CI-36 4.3023E-08 1.909 3.818 O.ODE-tOO 8.21E-08 1.64E-07 0.0850 9.375E+10 
Cm-243 2.7429E-07 1.909 3.818 O.ODE-tOO 5.24E-07 1.05E-OB 0.1250 1.402E+l1 
Cm-244 3.1504E-Q6 1.909 3.818 O.ODE-tOO 6.01E-OB 1.20E-05 0.2250 7.827E+10 
Co-80 3.1008E-Q2 1.909 3.818 O.ODE-tOO 5.92E-02 1.18E-01 0.3750 3.483E+10 
Cs-134 1.0367E-01 1.909 3.818 O.ODE-tOO 1.98E-01 3.96E-01 0.5750 4.416E+l1 
Cs-135 3. 1549E-OS 1.909 3.818 O.ODE-tOO 6.02E-Q5 1.20E-Q4 0.8500 1.087E+11 
CS-137 2.7564E-tOO 1.909 3.818 O.ODE+OO 5.26E-tOO 1.05E+01 1.2500 1.127E+11 
Eu-154 1.3490E-tOO 1.909 3.818 O.ODE-tOO 2.58E-tOO 5.15E-tOO 1.7500 3.225E+09 
Eu-155 4.3880E-Q1 1.909 3.818 O.ODE-tOO 8.38E-Q1 1.68E-tOO 2.2500 3.920E+08 
Fe-55 8.6782E-03 1.909 3.818 O.ODE-tOO 1.68E-02 3.31E-02 2.7500 3.184E+OO 
H-3 1.08OSE-02 1.909 3.818 O.ODE+OO 2.OBE-02 4.13E-02 3.5000 3.722E+05 
1-129 7.3805E-07 1.909 3.818 O.ODE-tOO 1.41E-OB 2.82E-OB 5.0000 2.290E+OO 
Kr-85 2.5218E-01 1.909 3.818 O.ODE-tOO 4.81E-Q1 9.63E-Q1 7.0000 2.594E-Ol 
Np-237 1.4463E-Q6 1.909 3.818 O.ODE-tOO 2.76E-OB 5.52E-OB 11.0000 2.955E-02 
Pa-231 3.5970E-09 1.909 3.818 O.ODE-tOO 6.87E-Q9 1.37E-08 
Pb-21 0 8.2511E-15 1.909 3.818 O.ODE-tOO 1.58E-14 3.15E-14 
Pm-147 2.0767E-tOO 1.909 3.818 O.ODE-tOO 3.96E-tOO 7.93E-tOO 
PU-238 1.3514E-Q3 1.909 3.818 O.ODE-tOO 2.58E-03 5.16E-Q3 
Pu-239 5.6947E-03 1.909 3.818 O.ODE-tOO 1.09E-02 2.17E-02 
PU-240 2.2647E-03 1.909 3.818 O.ODE-tOO 4.32E-03 8.65E-03 
Pu-241 1.2574E-Q1 1.909 3.818 O.ODE-tOO 2.40E-01 4.80E-Q1 
Pu-242 3.0602E-07 1.909 3.818 O.ODE-tOO 5.84E-07 1.17E-OB 
Ra-226 5.7353E-14 1.909 3.818 O.ODE-tOO 1.09E-13 2.19E-13 
Ra-228 1.8150E-10 1.909 3.818 O.ODE-tOO 3.46E-10 6.93E-10 
RU-1OB 9.3744E-Q2 1.909 3.818 O.ODE-tOO 1.79E-01 3.58E-Q1 
Se-79 1.2938E-OS 1.909 3.818 O.ODE-tOO 2.47E-OS 4.94E-OS 
Sn-126 1.2239E-OS 1.909 3.818 O.ODE-tOO 2.34E-Q5 4.67E-Q5 
Sr-90 2.8000E-tOO 1.909 3.818 O.ODE-tOO 4.96E-tOO 9.93E-tOO 
Tc-99 4.4120E-Q4 1.909 3.818 O.ODE+OO 8.42E-Q4 1.68E-03 
Th-229 1.4749E-10 1.909 3.818 O.ODE-tOO 2.82E-10 5.63E-10 
Th-230 1.9549E-11 1.909 3.818 O.ODE-tOO 3.73E-11 7.46E-11 
Th-232 2.3744E-10 1.909 3.818 O.ODE-tOO 4.53E-10 9.07E-10 
TI-208 1.9459E-08 1.909 3.818 O.ODE-tOO 3.71E-08 7.43E-Q8 
U-232 5.6015E-Q8 1.909 3.818 O.ODE-tOO 1.07E-07 2.14E-07 Thermal Power 
U-233 1.3132E-Q7 1.909 3.818 O.ODE-tOO 2.51E-Q7 5.01E-Q7 Nominal Heat Bounding 
U-234 1.7323E-Q7 1.909 3.818 O.ODE-tOO 3.31E-07 6.61E-Q7 OulPut Heat Output 
U-235 -2.6159E-Q6 1.909 0.000 7.67E-Q5 7.17E-Q5 7.67E-OS (WallSl (wattsl 
U-236 1.2717E-Q5 1.909 3.818 O.ODE-tOO 2.43E-Q5 4.86E-Q5 9.59~ 1.92E-G1 
U-238 -3.8657E-Q8 1.909 0.000 4.86E-Q5 4.85E-Q5 4.86E-05 Total Total 
V-90 2.6015E-tOO 1.909 3.818 O.ODE-tOO 4.97E-tOO 9.93E-tOO 
Other Radionuelides 7.26E-tOO 1.45E+01 

m.T.IllIlIa~~~r.w.u\'Q!l and ell. 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
 
SOL HM eonstituents:
 U-ZrHX U 

BOL enrichment 0/0: 19.72222222 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSfD I Estimated 

Nominal: 1.754 1.909 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 3.818 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mulllpiler Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.29 1.09 1 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shiPping or other date conflflnmg that lnadiatlOn ceased for fuel.
 

~otaJ bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd"MT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOElSNF/REP-078 December 2003 
Revision 1 Page 0-487 



I 

I 
I 

I 
I
I
I 
I
I
I
I 
I

I 

I 

I

I 
I

I 
I 

Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Na"",: TRIGA STD (ENGLAND) 1:=uet decay start date: 2010 Canister usage: 
SNF 10 II: 485 Estimates as of: 203U 18"xl0' 

Fuel Units & Oeser: 84 - ELEMENT Template: TRIGA-SS (LW/lJ..Zrx. SST. 10 to 2()O/o, U) 0.76
 
Heavy Metal Mass: BOl=16.19kg ; EOl=15.83kg "Template Bumup(MWd): 6.6!i
 
ROD StoJ-_ Sit<>: INEEL Template BOl Heavy Metal Mass (MT): 0.000191;
 

Tampl.... Decay Time' 20 yea., 
n. Estimates m x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"A"'C--=2"'27,O- .~____'2='.6436~3E-~0C'9----_=394~.3~9:_;1----7=88='?.7,~8c:3_.-_O.ooE+OO 1.04E-06 2.0"'9~E-_.:;06::::-__cIf_.::A~v9":.:::Me~V-'---==c_c:_ 
Am-241 3.1429E_Q3 394.391 788.783 O.ooE+OO 1.24E+OO --2-.48E+OO 0.0150 7.905E+13 
"'Am~-2""4;;2'=m=--------1::'C.3195E_06 394.391 788.783 O.ooE+OO 5.20E-04 1.04E-03 0.0250 1.645E+13 
Am-243 1.4753E_Q7 394.391 788.783 O.ooE+OO 5.82E_05 1.16E_04 0.0375 1.426E+13 

-;:C:;--1';::4;;-- -;cl."'284~7~E~-04~----_;;3"'94_;'."'39::cl;__---__,7"'88~.7"'83'"~-.---- O.ooE+OO 5.07E-02 1.01 E_Ql 0.0575 1.534E+13 
CI-36 2.8120E-06 394.391 788.783 O.ooE+OO 1.11E-03 2.22E-03 0.0850 9.258E+12 
Cm-243 1.2465E-07 394.391 788.783 O.ooE+OO 4.92E-05 9.83E_Q5 0.1250 6.050E+12 
Cm-244 9.5584E-07 394.391 788 783 O.ooE+OO 3.77E-04 7.54E-04 0.2250 7.949E+12 
-;:C'"o'-'-60~--------1='.77880=o;E;_'-0:c_l;__---_____'=3::::947.::::39:c_l'------__,7~88~:7=o83:------;Oc;.00;;:-;:E~+OO=------,7~.OSE+Ol 1.41E+02 0.3750 3.484E+12 
Cs-l34 5.8692E_04 394.391 788.783 O.ooE+OO 2.31E_Ql 4.63E_Ql 0.5750 5.730E+13 
Cs-l35 3.2195E_05 394.391 788.783 O.ooE+OO 1.27E-02 2.54E_Q2 0.8500 6.458E+l1 
Cs-137 1.9489E+OO 394.391 788.783 O.ooE+OO 7.69E+02 1.54E+03 1.2500 1.070E+13 
"E~u'-c-l;;54";--------'-;4::;.58:;;95~E"'-"'03;C------;3~94"'.:;:3"'9O-1----;C:788~.7~83 O.ooE+OO 1.81 E+OO 3.62E+OO 1.7500 1.660E+l0 
Eu-155 3.6045E_Q3 394.391 788.783 O.ooE+OO 1.42E+OO 2.84E+OO 2.2500 5.716E+07 
Fe-55 1.4185E_Q2 394.391 788.783 O.ooE+OO 5.59E+OO 1.12E+Ol 2.7500 6.Z98E+05 
H-3 4.7895E-03 394.391 788.783 O.ooE+OO 1.89E+OO 3.78E+OO 3.5000 3.506E+03 
-o1_-'c1729=-----------=7."36847.C~E=-_Q~7~------';3'=94-7.~3::::9-'cl ----=788~.7=83 O.ooE+OO 2.91 E_04 5.81 E_04 5.0000 4.198E+02 
'"'Krc.:-8"'5==- -----':9c::;.58~20~E=_-Q"'2~-----'3~94:_;.:;.3o;9_71---___o7~88~.7:::-8:3 O.ooE+OO 3.78E+Ol 7.56E+Ol 7.0000 4.743E+01 
Np-237 1.2552E_06 394.391 788.783 O.ooE+OO 4.95E_04 9.90E_04 11.0000 5.398E+OO 
Pa-231 7.0406E_Q9 394.391 788.783 O.ooE+OO 2.78E-06 5.55E_06 
.~P"'b--"27'-1'=0,___----_.---'5"'.8000~3E_c:-l'=4----_=3::::947'.3=:9~1~---=788~.7~8,"3'----"'0.:=:ooE+OO 2.29E-ll 4.57E-l1
Pm-147 4.oo75E_Q2 394.391 788.783 0.OOEC'+OO~--.....1"'.58O::=E+O----=cl----~3C':.1~6,=:E'-+O='lO----j1 

-;P"'U-;-2"'38::::--- __'9='.='Z2=:5o;6~E_.:;-04'=_---_"'3::::947'.3=:9:_;1'-------=788~.7==:83 O.ooE+OO 3.84E_Ql 7.28E-Ol 
Pu-239 5.5278E-03 394.391 788.783 O.ooE+OO 2.18E+OO 4.36E+OO 
Pu-240 2.1248E-03 394.391 788.783 O.ooE+OO 8.38E-01 1.88E+OO 
Pu-241 4.9549E_Q2 394.391 788.783 O.ooE+OO l.95E+Ol 3.91 E+Ol 
Pu-242 2.3128E_Q7 394.391 788.783 O.ooE+OO 9.12E-OS 1.82E_04 

-;R"'a-;-Z2=6 ---'2='.47.5"'2~6~E--'-1_=3----_=3::::947'.3=:9~1'-------=788~"'.7=83,=--~--0='.C'ooE+OO 9.67E-l1 1.93E-l0 
Ra-Z28 2.4015E-l0 394.391 788.783 O.ooE+OO 9.47E-oB 1.89E_Q7 
Ru-l06 3.0602E-06 394.391 788.783 O.ooE+OO 1.21E_Q3 2.41E-03 
-;:8"'e---'7_=9=--------1'-'.30~1C'5=E-05~----_':'3=94'-'.3=:9~1----=788='?.7=o83 O.ooE+OO 5.13E-03 1.03E-02 
8n-126 1.2165E-05 394.391 788.783 O.OOE+OO 4.80E-03 9.80E-03 
8r-90 1.8226E+OO 394.391 788.783 O.ooE+OO 7.19E+02 1.44E+03 
Tc-99 4.4241 E_04 394.391 788.783 O.ooE+OO 1.74E-Ol 3.49E_Ql 
Th-Z29 3.0962E-l0 394.391 788.783 O.ooE+OO 1.Z2E-07 2.44E_Q7 
Th-230 4.2346E-ll 394.391 788.783 O.ooE+OO 1.67E-08 3.34E-oB 
Th-232 2.5278E-l0 394.391 788.783 O.ooE+OO 9.97E-oB 1.99E_Q7 
T1-208 1.5820E-oB 394.391 788.783 O.ooE+OO 6.24E_06 1.25E_05 
U-232 4.2647E-oB 394.391 788.783 O.OOE+OO 1.88E-OS 3.36E-Q5 Thermal Power 
U-2~--------0'1.~Z2;;:1~1"E;-'_Q;c.7~-----;:3"'940'.:;;3"'91;-~--~7;;.88~.7;;.83~----;O;:;.00~E;.:+OO~-~-.;.4.~8~2;E_05~-----:;;9.~63;;E_05~--1fNo=m=in,.;a,;;I:;;Heat;,:;;;::.:..;Bo~u;;nd=in"9-

-i';Uco-2~34;o---~-----1~.995~::;5E~-Q'=7=__~--_=3=94o::.3~9:o_1--~---'-7"'88'=.7""83 O.ooE+OO 7.87E-05 1.57E-Q4 Output Heat Output
U-235 -2.6194E-06 394.391 0.000 6.93E-03 5.90E-03 6.93E_Q3 /Wattsl /Wattsl 
U-236 1.2693E_05 394.391 788.783 O.ooE+OO 5.01 E_Q3 1.ooE_Q2 9.87E+OO 1.97E+01 
U-238 -3.6331 E-oB 394.391 0.000 4.36E_Q3 4.35E_Q3 4.36E-03 Total Total 
Y-90 1.8241E+OO 394.391 788.783 O.ooE+OO 7.19E+02 1.44E+03 
Other Radionuclides 7.59E+02 1.52E+03 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Consti1uents: U-ZrHX U 

BOLEnl1chment<>: 19.80853811 10toZO 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFO 1 Estimated


NomlnoJ:1 394.3911 344.804 Nominal bumup taken dired~ from SFD (converted to MWd).
 
Boundlng:1 I 788.783 Bounding bumup essumed to be twioe nominal bumup.
 

Checks 

Estimated Bumupl 
BumuD Multipller Given Bumup Estlmatad EOl HMiGiven EOL HM 

Nominal: 0.71 0.87 I 1.001
Bounding: 1.43 

1Reactor shutdown, core removal, storage. shipping or other date confnmlng that Irradiation ceased for fuel. 

~otaJ bumup for aU fuel assodated wfth this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and TentpIllte 1JIf0000000n Estimated 

Fuel Name: TRIGA STD (FINLAND) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 463 Estimates as of: 2030 18"xl0' 

Fuel Units & Descr: 69 - ELEMENT Template: TRIGA·AI (LW/U·Zrx, Alum.. 10 to 20%, U) 0.62 
Heavy Metal Mass: BOl=12.421<g ; EOl=12.34~g "Templste Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Msss (MT): 0.00018 

Template Decay Time' 20 y.ars 
n.&timates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.4556E-09 72.448 144.896 O.ooE+OO 1.78E-07 3.56E-07 Avg.MeV 
Am-241 3.8752E-03 72.448 144.896 O.ooE+OO 2.81E-Ol 5.61E-Ql 0.0150 1.487E+13 
Am-242m 1.8617E-OO 72.448 144.896 O.ooE+OO 1.35E-04 2.70E-04 0.0250 3.070E+12 
Am-243 2.3293E-Q7 72.448 144.896 O.ooE+OO 1.69E-05 3.38E-05 0.0375 3.214E+12 
C-14 4.3233E-05 72.448 144.896 O.ooE+OO 3.13E-03 6.26E-Q3 0.0575 2.971E+12 
CI-36 4.3023E-oB 72.448 144.896 O.ooE+OO 3.12E-OO 6.23E-Q6 0.0850 1.809E+12 
Cm-243 1.9053E-Q7 72.448 144.896 O.ooE+OO 1.38E-05 2.76E-Q6 0.1250 2.030E+12 
Cm-244 l.7744E-Q6 72.448 144.896 O.ooE+OO 1.29E-04 2.57E-04 0.2250 1.639E+12 
Co-GO 4.3188E-03 72.448 144.896 O.ooE+OO 3.13E-Ql 6.26E-Ol 0.3750 6.734E+ll 
Cs-l34 6.7188E-04 72.448 144.896 O.ooE+OO 4.87E-02 9.74E-Q2 0.5750 1.073E+13 
Cs-135 3.1549E-Q5 72.448 144.896 O.ooE+OO 2.29E-03 4.57E-03 0.8500 1.141E+12 
Cs-137 1.9489E+OO 72.448 144.896 O.OOE+OO 1.41E-Hl2 2.82E-Hl2 1.2500 1.230E+12 
Eu-l54 4.0301E-Ql 72.448 144.896 O.OOE+OO 2.92E-Hll 5.84E-Hll 1.7500 3.684E+10 
EU-155 5.4000E-Q2 72.448 144.896 O.ooE+OO 3.91E+OO 7.82E+OO 2.2500 5.841E+05 
Fe-55 1.5955E-Q4 72.448 144.896 O.ooE+OO 1.16E-02 2.31E-02 2.7500 9.719E+04 
H-3 4.6571E-Q3 72.448 144.896 O.ooE+OO 3.37E-Ql 6.75E-Ol 3.5000 6.829E+02 
1-129 7.3805E-07 72.448 144.896 O.ooE+OO 5.35E-Q5 1.07E-Q4 5.0000 8.914E+Ol 
Kr-65 9.5684E-Q2 72.448 144.896 O.ooE+OO 6.93E+OO 1.39E+Ol 7.0000 1.008E+01 
Np-237 1.4618E-Q6 72.448 144.896 O.ooE+OO 1.OOE-04 2.12E-04 11.0000 1.147E+00 
Pa-231 6.4782E-Q9 72.448 144.896 O.ooE+OO 4.69E-Q7 9.39E-07 
Pb-21 0 6.3158E-14 72.448 144.896 O.ooE+OO 4.58E-12 9.15E-12 
Pm-147 3.9584E-02 72.448 144.896 O.ooE+OO 2.87E+OO 5.73E+OO 
Pu-238 1.2008E-Q3 72.448 144.896 O.ooE+OO 8.70E-02 1.74E-Ol 
Pu-239 5.6917E-Q3 72.448 144.896 O.ooE+OO 4.12E-Ql 8.25E-Ol 
Pu-240 2.2617E-Q3 72.448 144.896 O.ooE+OO 1.84E-Ql 3.28E-Ol 
PU-241 6.1113E-02 72.448 144.896 O.ooE+OO 4.43E+OO 8.85E+OO 
Pu-242 3.0602E-Q7 72.448 144.896 O.OOE+OO 2.22E-05 4.43E-05 
Ra-226 2.6707E-13 72.448 144.896 O.ooE+OO 1.93E-ll 3.87E-ll 
Ra-228 22556E-l0 72.448 144.896 O.OOE+OO 1.63E-Q8 3.27E-08 
RU-lOO 3.1293E-OO 72.448 144.896 O.ooE+OO 2.27E-04 4.53E-Q4 
5e-79 1.2935E-Q5 72.448 144.896 O.ooE+OO 9.:37E-04 1.87E-03 
5n-126 1.2238E-Q5 72.448 144.896 O.OOE+OO 8.87E-04 l.77E-03 
5r-90 1.8195E+OO 72.448 144.896 O.OOE+OO 1.32E-Hl2 2.84E-Hl2 
Tc-99 4.4120E-Q4 72.448 144.896 O.OOE+OO 3.20E-02 6.39E-Q2 
Th-229 3.3308E-l0 72.448 144.896 O.ooE+OO 2.41E-08 4.83E-oB 
Th-230 4.6526E-ll 72.448 144.896 O.ooE+OO 3.37E-Q9 6.74E-09 
Th-232 2.3744E-l0 72.448 144.896 O.ooE+OO 1.72E-Q8 3.44E-Q8 
TJ-208 1.8195E-Q8 72.448 144.896 O.ooE+OO 1.32E-Q6 2.84E-Q6 
U-232 4.9098E-Q8 72.448 144.896 O.ooE+OO 3.56E-OO 7.11E-OO Thermal Power 
U-233 1.3140E-Q7 72.448 144.896 O.ooE+OO 9.52E-Q6 l.90E-05 Nominal Heal Bounding 
U-234 2.2571E-Q7 72.448 144.896 O.ooE+OO 1.64E-Q5 3.27E-QS Output Heal Output 
U-235 -2.6159E-Q6 72.448 0.000 5.37E-Q3 5.18E-Q3 5.37E-Q3 (WallS) (WallS) 
U-236 1.2719E-Q5 72.448 144.896 O.ooE+OO 9.21E-04 1.84E-Q3 1.88E+OO 3.76E+OO 
U-238 -3.8857E-Q8 72.448 0.000 3.34E-Q3 3.34E-03 3.34E-03 TOIaI Total 
Y-90 1.8211E+OO 72.448 144.896 O.OOE+OO 1.32E-Hl2 2.64E-Hl2 
Other Radionuclides l.52E-Hl2 3.03E-Hl2 
'm. TemnlateSel.etloiISull_rv.~ ,.Ild<J~ 
Template Selection 5ummary 

FromSFD Used Basis for Parameter Differences:
 
_-..or: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: ALUM (1100)
 ALUM
 
BOL HM Constituents: U-ZrHX
 U
 

BOl Enrichment %:
 20 10t02O 

Bumup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nomlnal:\ 60.523\ 72.448 Nominal bumup calaJlaled from Ihe heavy mala1 mass dastroyed. 
Boundlng:1 I 144.896 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Bumup Multiplier
 Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.16 1.20 I 1.001 
Bounding: 0.32 ,

Reactor shutdown, core removal. storage, shiPping or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Info_lion Estimated 

Fuel Name: TRIGA STD (FINLAND) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 472 Estimates as 0': 2030 18"x10' 

Fuel Units & Oeser: 102 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.92 
Heavy Metal Mas", BOl=19.89k9 ; EOl=19.69k9 "Template Bumup(MWd): 6.65 
ROD Storage S11g: INEEL Template BOl Heavy Metal Mass (MI"): 0.000195 

Template Decay Time" 20 yeals 

n. Estimates m b Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-09 194.740 389.480 O.ooE+OO 5.15E-07 1.03E_D6 Avg. MeV 
"Ac:m-:'_;:;'24"1;------.-~3.'01-;42;;;9;;;Ec·--;;03~------:1"94c;'=.7;04O-;;-----~38"9"'.-:;480------O'OO"'E=-+OO-;;;;----;:c6.12E-01 1.22E+OO 0.0150 3.903E+13 
Am-242m 1.3195E_D6 194.740 389.480'-- O.ooE+OO 2.57E_Q4 5.14E-04 0.0250 8.125E+12 
,;AC'm=--2;,-43=-_~ -;I".4;;;7~53",E~--;:0,;7--_-__,1;_;94~.7;:4Oc;_---__;38~9'c.;;480 O.ooE+OO 2.87E-OS 5.75E-OS
 0.0375 7.039E+12 
C-14 1.2847E_Q4 194.740 389.480
 O.ooE+OO 2.50E-02 5.ooE_Q2
 0.0575 7.572E+12 
CI-38 2.8120E_D6 194.740 389.480
 O:OOE+OO S.48E-04 1.10E-D3
 0.0850 4.571E+12 
-;C<'m"---=2_;43:;---------;I.:;.2=;:465~E~-Q_=7----__,I;_;94~.7;:4Oc;_---__;38~9.c.;;:480 O.ooE+OO 2.43E-05 4.85E_Q5
 0.1250 2.988E+12 
Cm-244 9.5584E_Q7 194.740 389.480 O.OOE+OO 1.86E_Q4 3.72E_Q4
 0.2250 3.925E+12 
Co-6O 1.7880E_Q1 194.740 389.480 O.OOE+OO 3.48E+Ol 6.96E+Ol
 0.3750 1.720E+12 
_;:C"'S..:-Ic::34'=----------;5.:;.86~92=:E=_-Q4~-----lo;94~.7:c4Oc::..:---__;38~9.c.;;480 O.ooE+OO 1.14E-Ol 2.29E_Ql
 0.5750 2.829E+13 
Cs-l35 3.2195E-OS 194.740 389.480 O.ooE+OO 6.27E-03 1.25E-02
 0.8500 3.189E+l1 
-3C~S..:-1c::3":7-------17.'=948=9_=E"'+OO:=_---_:Ic::94_;.==7_;:4O=__---_;:38"'9;::._;:;:480 O.OOE+OO 3.80E+02 7.59E+02
 1.2500 5.285E+12 
.;E;'u'c-l;;54e;;- .;;4.:;.S:;;8:;95~E=_-.;;03;c_---___:1;.;94~.7;;4O:;;_---~38~9.:::;48O;:.-~_ O.ooE+OO 8.94E_Ql 1.79E+OO
 1.7500 8.196E+09 
Eu-1SS 3.6045E-Q3 194.740 389.480 O.OOE+OO 7.02E-01 1.4OE+OO
 2.2500 2.822E+07 

.;.F.;.e-;-5"'S .......c1.=4"'185=E;.'-Q:_;2'-----..:1c::94"'.==7:o:4O=__---_;:38"'9;::.7.:480
 0.00E:-'+OO~---'2:::.7~6:;E"'+OO""-_.--'5'".5:_;2:;Ec"+OO=-jl---'2"'.7.:::500:::...---'3o:.1:-:'0",EO'+05-:::c 
H-3 4.7895E_Q3 194.740 389.480 O.ooE+OO 9.33E-Ol 1.87E+OO 3.5000 1.748E+03 
1-129 7.3684E_Q7 194.740 389.480 O.ooE+OO 1.43E-04 2.87E_Q4 5.ססOO 2.147E+02 
-;KN"=rp--85-';2"'3;=;7-----~--~91·.-;;5822S"'So;02;;:EE'-'~~2:-----;Ic;;94-:;.",7~4O;;_----;;38",9",.-;;48O O.ooE+OO 1.87E+Ol 3.73E+Ol ,7,'ססOO.ססoo 2.427E+Ol

_ ~ 194.740 389.480 O.ooE+OO 2.44E_Q4 4.89E_Q4 2.763E+OO 
Pa-231 7.0406E_Q9 194.740 389.480 O.OOE+OO 1.,,37~E=--D6""-----~2.==74;:E~-D6""---11 
Pb-21 0 S.8000E-14 194.740 389.480 O.ooE+OO U3E-ll 2.26E-11 
Pm-147 4.007SE_Q2 194.740 389.480 O.ooE+OO 7.80E+OO 1.56E+Ol 
-;P;=U..,-2;;;38_;;_-----.----;:c9.~22;;;S;;6;;:E'-'-Q4~------;Ic;;94_;."'7~4O;;_----;;38"'9'".-;;480 O.ooE+OO l.80E_Ql 3.59E_Q1 
-ioP"'u..,-2::;3"'9 ;::5.0'52;o'7;;;8:;::E;.'-Q3;::.----_:1:.,:;94"'.==7_;:4O=__----:::38'"9;::.-;;480 O.ooE+OO 1.08E+OO 2.15E+OO 
-=P"'U-'-2::e4O"-- 27.712==48=E:-'-03:::...-------.Cl-:::94_;:.==74O""--------:::38~9;::.::_:48O O.ooE+OO 4.14E-Dl 8.28E_Ql 
-;P"'U..,-2'"'4""1 4;c._;;954~9"'E'-'-Q;:;2:----..,;I-;:94_;."'74O~---__;:38"'9"'.-;;480 O.ooE+OO 9.65E+OO 1.93E+Ol 
-=P"'U-'-2'"'4'=2 2==.':'31"'2~8:;E;.'-Q":7__,_---..:1c::94_;:.==74O_:7_-------:::38~9.48O O.ooE+OO 4.50E-OS 9.01E-Q5 
Ra-226 2.4526E-13 194.740 389.480 O.ooE+OO 4.78E-ll 9.S5E-11 
Ra-228 2.4015E-10 194.740 389.480 O.ooE+OO 4.68E-08 9.35E-08 

-=R;:-u,,-lo=08"-- 37."'080=::::2:;::E:-'-D60,,--------.Cl-:::94_;:.==74O""--------:::38~9?_.480 O.ooE+OO S.96E_Q4 1.19E_Q3 
-;S;-=e-..,;7,;;9:;;--------;'1._;;30'"'1~5"'E'-'-OS;::.------;I-;:94_;."'74O~---__;:38_;;9"'.~4sO O.ooE+OO 2.53E-03 5.07E-Q3 
-:::S"'n-~1~26"------_.__,_I:..::.2"'1"'65O?E?--Q5_:=_-------.Cl-:::947.=74O:::...---~389.48O O.ooE+OO 2.37E-Q3 4.74E-Q3 
"""S":-r--;,900;-- I~.82~2;-o6"'E+OO~'-----..,;I,;;94_;."'74O~---__;:38~9"'.""48O O.ooE+OO 3.55E+02 7.1OE+02 
Tc-99 4.4241E_Q4 194.740 389.480 O.ooE+OO 8.62E_Q2 1.72E_Ql 
Th-229 3.0962E-10 194.740 389.480 O.ooE+OO 6.03E-08 1.21E_Q7 

.,;Th"'--;;2"'30;;- 4;c.~2348~_=E..,;-I:-:;I__,_---..,;I:.,:;947·==74O_:7_---__;:38~9;:: ..,.48O: O.OOE+OO 8.25E-Q9 1.85E-oB c Th-232 2.5278E-10 194.740 389.480 O.ooE+OO 4.92E-08 9.85E-oB 

..;.T1;.,-208~'---------17.=5820~=E_;-08~---_:I_=94..;.."'74O~---__;:38=9:c:.48O~ O.ooE+OO 3.08E_D6 6.16E_D6 
-iiU.o-2;;;32;c- --c4i':.2"'64~7~E~-"'08:o____----=I-=947.7=4O~---_;38=9.480 O.ooE+OO 8.30E_D6 1.66E_Q5 Thermal Power 
7U;...-2='33=c:- ...-;.1::::.22=11'"'E=--o_:::7=------,';.:94~.7,..:40-=------;38_:::9;::.7.480 O.OOE-tOO 2.."'38"'E~-Q5_=---__,4;:."'76=E=--Q5-='=---1INominal Heat Bounding
U-234 1.995SE_Q7 194.740 389.480 O.ooE+OO 3.89E-Q5 7.77E-DS Output Heat Output 
U-235 -2.6194E_D6 194.740 0.000 8.80E-Q3 8.09E-Q3 8.60E_Q3 !Watts) !Wattsl 
U-236 1.2693E-Q5 194.740 389.480 O.ooE+OO 2.47E-Q3 4.94E_Q3 4.87E+OO 9.74E+OO 
7U~-2~38"'----------,,3.~633""'I;:E'-'-08~-------.Cl-:::947.=74O""----__=':"0.:"000~ S.35E-Q3 S.34E-Q3 S.35E_Q3 Total Total 
Y-90 1.8241E+OO 194.740 389.480 O.OOE+OO 3.S5E+02 7.10E+02 
Other Radionuclides 3.75E+02 7.50E+02 
In. TempIllte SeIedi<nl S-l'Y••8m'JU! 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO;O~==:I----""20c'.~"'Z'=rH=X'c-cl--j----l'"'Oc'~"-O""20c-----1 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomina.:rl c'lc-:93:::.::.848=t --,',,94::;:.:.7:::4O:lNominai bumep caJaJlaied from the heavy metal mass destroyed. 
Bounding: 389.480 Bomding bumup assumed to be twice nominal bUmlfI. 

Checks 
Estimated Bumupl 

Bumup MUltiplier Given Bumup Estimated EOl HMiGiven EOl HM
 
Nominal: 0.29
 1.00 I 1.001
 

Boundlng:1 0.57
 ,
Reador shutdown, core removal. storage, shlppmg or other date confinnlng that madiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gat specific bumup values (MWdIMT) 
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Fuel Radionuclide Inventory Worksheet 
l.helandT~~!! Estimated 

Fuel Name: TRIGA STD (GA) 'Fuef decay start date: 2035 Canister usage: 
SNFID#: 728 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 52 - ELEMENT Template: TRIGA-AI (LW/U-Zrx. Alum.. 10 to 20%. U) 0.47 
Heavy Metal Mas.: BOl=9.41k9 ; EOl=9.33k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Ma•• (MT): 0.00018 

Template Decay Time" 5 years 
D.Esti.matllS m x. x, b y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 91.729 183.459 O.ooE+OO 7.40E-08 1.48E-07 Avg.MeV 
Am-241 2.2586E-D3 91.729 183.459 O.ooE+OO 2.07E-Ol 4.14E-Dl 0.0150 3.104E+13 
Am-242m 1.9925E-OS 91.729 183.459 O.ooE+OO 1.83E-04 3.66E-Q4 0.0250 6.739E+12 
Am-243 2.3323E-07 91.729 183.459 O.ooE+OO 2.14E-OS 4.28E-05 0.0375 8.395E+12 
C-14 4.3308E-OS 91.729 183.459 O.ooE+OO 3.97E-03 7.95E-03 0.0575 6.436E+12 
CI-36 4.3023E-oB 91.729 183.459 O.ooE+OO 3.95E-06 7.89E-06 0.0850 4.505E+12 
Cm-243 2.7429E-07 91.729 183.459 O.ooE+OO 2.52E-05 5.03E-OS 0.1250 6.737E+12 
Cm-244 3.1504E-OS 91.729 183.459 O.ooE+OO 2.89E-04 5.78E-Q4 0.2250 3.761E+12 
Co-60 3.1oo8E-02 91.729 183.459 O.ooE+OO 2.84E+OO 5.69E+OO 0.3750 1.674E+12 
Cs-l34 1.0367E-Ol 91.729 183.459 O.ooE+OO 9.51E+OO 1.90E+Ol 0.5750 2.122E+13 
Cs-l35 3.1549E-D5 91.729 183.459 O.ooE+OO 2.89E-03 5.79E-D3 0.8500 5.223E+12 
Cs-137 2.7584E+OO 91.729 183.459 O.ooE+OO 2.53E+02 5.OSE+02 1.2500 5.415E+12 
Eu-l54 l.3490E+OO 91.729 183.459 O.ooE+OO 1.24E+02 2.47E+02 1.7500 1.550£+11 
Eu-155 4.3680E-Ol 91.729 183.459 O.ooE+OO 4.03E+Ol 8.05E+Ol 2.2500 1.884E+10 
Fe-55 8.6782E-03 91.729 183.459 O.ooE+OO 7.96E-Ol 1.59E+OO 2.7500 1.53OE+08 
H-3 1.0805E-D2 91.729 183.459 O.ooE+OO 9.91E-Dl 1.98E+OO 3.5000 1.789E+07 
1-129 7.3805E-D7 91.729 183.459 O.ooE+OO 6.77E-OS l.35E-04 5.ססOO 1.105E+02 
Kr-SS 2.5218E-Ol 91.729 183.459 O.ooE+OO 2.31E+Ol 4.63E+Ol 7.ססOO 1.252E+01 
Np-237 1.4483E-06 91.729 183.459 O.ooE+OO 1.33E-04 2.65E-04 11.ססoo 1.426E+00 
Pa-231 3.5970E-oB 91.729 183.459 O.ooE+OO 3.30E-D7 6.60E-D7 
Pb-21 0 8.2511E-15 91.729 183.459 O.ooE+OO 7.57E-13 1.51E-12 
Pm-147 2.0767E+OO 91.729 183.459 O.ooE+OO 1.90E+02 3.81E+02 
Pu-238 1.3514E-03 91.729 183.459 O.ooE+OO 1.24E-Ol 2.48E-Ol 
Pu-239 5.6947E-03 91.729 183.459 O.ooE+OO 5.22E-Ol 1.04E+OO 
Pu-240 2.2647E-D3 91.729 183.459 O.ooE+OO 2.08E-Dl 4.15E-Dl 
Pu-241 1.2574E-Dl 91.729 183.459 O.ooE+OO 1.15E+Ol 2.31E+Ol 
Pu-242 3.0602E-D7 91.729 183.459 O.OOE+OO 2.81E-05 5.61E-D5 
Ra-226 5.7353E-14 91.729 183.459 O.OOE+OO 5.26E-12 1.OSE-ll 
Ra-228 1.8150E-l0 91.729 183.459 O.OOE+OO 1.66E-08 3.33E-08 
RU-1OS 9.3744E-D2 91.729 183.459 O.OOE+OO 8.60E+OO 1.72E+Ol 
5e-79 1.2938E-05 91.729 183.459 O.OOE+OO 1.19E-03 2.37E-03 
5n-126 1.2239E-05 91.729 183.459 O.OOE+OO 1.12E-03 2.25E-03 
5r-90 2.6000E+OO 91.729 183.459 O.OOE+OO 2.38E+02 4.77E+02 
Te-99 4.4120E-Q4 91.729 183.459 O.ooE+OO 4.OSE-02 8.09E-D2 
Th-229 1.4749E-10 91.729 183.459 O.OOE+OO 1.35E-oB 2.71E-oB 
Th-230 1.9S49E-l1 91.729 183.459 O.OOE+OO 1.79E-09 3.59E-D9 
Th-232 2.3744E-l0 91.729 183.459 O.OOE+OO 2.18E-08 4.36E-oB 
TI-208 1.9459E-08 91.729 183.459 O.OOE+OO 1.78E-OS 3.57E-OS 
U-232 5.6015E-oB 91.729 183.459 O.OOE+OO 5.14E-06 1.03E-05 Thermal Power 
U-233 1.3132E-D7 91.729 183.459 O.OOE+OO 1.20E-05 2.41E-05 Nominal Heat Bounding 
U-234 1.7323E-D7 91.729 183.459 O.ooE+OO 1.59E-05 3.18E-D5 Output Heat Output 
U-235 -2.6159E-OS 91.729 0.000 4.03E-03 3.79E-03 4.03E-03 IW_1 IW_1 
U-236 1.2717E-OS 91.729 183.459 O.OOE+OO 1.17E-03 2.33E-03 4.61E+OO 8.22E+OO 
U-238 -3.8857E-oB 91.729 0.000 2.54E-D3 2.53E-D3 2.54E-D3 Total Total 
Y-90 2.6015E+OO 91.729 183.459 O.OOE+OO 2.39E+02 4.77E+02 
Other Radionuelldes 3.49E+02 6.97E+02 

IU.TemoIlIte SeItld/OO. s..-rv,lJlJl'!Ill andC~ 
Template Selection Summary 

FromSFD Used Basis for Parametar Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment"o: 19.8109242 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 91.7291 79.416 Nominal bumup laken dlrsd1y!rom SFD (converted 10 MWd). 
Bounding:1 1 183.459 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDUW Given Bumup Estimated EOL HMlGlven EOL HM 

NomInal: 0.26 0.87 1 1.001 
Bounding: 0.53 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that madiatloo ceased for fuel.
 

2Total bumup for aU fuel associated lNith this woritsheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfol'lDlltion Estimated 

Fuel Name: TRIGA STD (GA) 1r-uel decay start date: 197:: Canister usage: 
SNF ID I): 870 estimates as of: 2030 18"xl0' 

Fuel Units & Deoc:: 248 - ELEMENT Template: TRIGA·AI (lWIU-Zr(, Alum., 10 to 20%. U) 2.22
 
_vy Metal Masn: B0l.=46.74k9 ; EOl.=45.19k9 :'Templflte Bumup(MWd): G.G!;
 
ROD Storage Si1rJ: INEEL Template BOL li.avy Metal Mass (MT): 0.000111
 

Template Decay Time· 50 yearr .. 
n. Estimates m Xo x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal BOUnding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Rndionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
AC-227 8.6842E-09 1,479.313 2,958.626 O.OOE-KlO 1.28E-Q5 2.57E-Q5 A_g, MeV 
Am-241 4.9459E-03 1,479.313 2,958.626- O.OOE-KlO V.32E-KlO 1.46E+Ol 0.0150 1.451E+14 
Am-242m 1.6241E-06 1,479.313 2,958.626 O.OOE+OO 2.40E-03 4.80E.Q3 0.0250 3.008E+13 
Am-243 2.3233E-{)7 1,479.313 2,958.626 O.ooE-KlO 3.44E-{)4 6.87E-{)4 0.0375 2.714E+13 
C-14 4.3083E-Q5 1,479.313 2,958.626 O.ooE+OO 6.37E-02 1.27E-{)1 0.0575 2.840E+13 
CI-36 4.3023E-{)8 1,479.313 2,958.626 O.ooE-KlO 6.36E-05 1.27E-{)4 0.0850 1.694E+13 
Cm-243 9.1880E-{)8 1,479.313 2,958.626 O.ooE+OO 1.36E-04 2.72E-{)4 0.1250 1.257E+13 
Cm-244 5.6346E-{)7 1,479.313 2,958.626 O.OOE+OO 8.34E-04 1.67E-{)3 0.2250 1.487E+13 
Co-6O 8.36GGE-05 1,479.313 2,958.626 O.OOE+OO 1.24E-01 2.48E-{)1 0.3750 6.416E+12 
Cs-l34 2.8211 E-{)8 1,479.313 2,958.626 O.ooE+OO 4.17E-05 8.35E-Q5 0.5750 1.0nE+14 
CS-l35 3. 1549E-Q5 1,479.313 2,958.626 O.OOE+OO 4.67E-02 9.33E-{)2 0.8500 2.933E+12 
CS-137 9.7519E-{)1 1,479.313 2,958.626 O.ooE+OO 1.44E+03 2.89E+03 1.2500 2.480E+12 
Eu-l54 3.5970E-{)2 1,479.313 2,958.626 O.ooE+OO 5.32E+01 1.OOE+02 1.7500 8.892E+l0 
EU-155 8.1774E-{)4 1,479.313 2,958.626 O.ooE-KlO 1.21E+OO 2.42E+OO 2.2500 3.016E+06 
Fe-55 5.3940E-{)8 1,479.313 2,958.626 O.ooE+OO 7.98E-Q5 1.60E-{)4 2.7500 1.425E+08 
H-3 8.6571 E-{)4 1,479.313 2,958.626 O.OOE+OO 1.28E+OO 2.56E+OO 3.5000 3.954E+03 
1-129 7.3805E-07 1,479.313 2,958.626 O.ooE-KlO 1.09E-{)3 2.18E-{)3 5.ססOO 1.663E+03 
Kr-ss 1.3771E-{)2 1,479.313 2,958:626 O.ooE+OO 2.04E+01 4.07E+01 7.ססOO 1.875E+02 
Np-237 1.5218E-{)6 1,479.313 2,958.626 O.ooE+OO 2.25E-{)3 4.50E-03 11.ססOO 2.131E+01 
Pa-231 1.4152E-{)8 1,479.313 2,958.626 O.ooE+OO 2.09E-{)5 4.19E-05 
PI>-21 0 7.9774E-13 1,479.313 2,958.626 O.OOE-KlO 1.18E-{)9 2.36E-09 
Pm-147 1.4362E-05 1,479.313 2,958.626 O.ooE-KlO 2.12E-{)2 4.25E-{)2 
PU-238 9.4782E-{)4 1,479.313 2,958.626 O.ooE+OO l.40E-KlO 2.80E+OO 
Pu-239 5.6872E-03 1,479.313 2,958.626 O.ooE+OO 8.41E+OO 1.68E+Ol 
PU-240 2.2541E-{)3 1,479.313 2,958.626 O.ooE+OO 3.33E+OO 6.67E+OO 
PU-241 1.4433E-02 1,479.313 2,958.626 O.ooE+OO 2.14E+Ol 4.27E+Ol 
PU-242 3.0602E-{)7 1,479.313 2,958.626 O.ooE+OO 4.53E-04 9.05E-04 
Ra-226 1.8857E-12 1,479.313 2,958.626 O.ooE+OO 2.79E-09 5.58E-{)9 
Ra-228 2.3729E-l0 1,479.313 2,958.626 O.ooE+OO 3.51E-{)7 7.02E-{)7 
AU-lOO 3.4857E-15 1,479.313 2,958.626 O.ooE+OO 5.16E-12 l.03E-ll 
56079 1.2931 E-{)5 1,479.313 2,958.626 O.ooE-KlO 1:91E-02 3.83E-02 
5n-126 1.2235E-{)5 1,479.313 2,958.626 O.OOE+OO 1.81E-02 3.62E-{)2 
5r-90 8.9173E-{)1 1,479.313 2,958.626 O.ooE+OO 1.32E+03 2.64E+03 
Tc-gg 4.4120E-{)4 1,479.313 2,958.626 O.ooE+OO 6.53E-{)1 1.31E+OO 
Th-229 8.2752E-l0 1,479.313 2,958.626 O.OOE+OO l.22E-OO 2.45E-{)6 
Th-230 1.4908E-l0 1,479.313 2,958.626 O.ooE+OO 2.21E-{)7 4.41E-{)7 
Th-232 2.3744E-l0 1,479.313 2,958.626 O.ooE+OO 3.51E-07 7.03E-{)7 
TI-208 1.3668E-{)8 1,479.313 2,958.626 O.OOE+OO 2.02E-Q5 4.04E-Q5 
U-232 3.6797E-{)8 1,479.313 2,958.626 O.ooE+OO 5.44E-{)5 1.09E-{)4 Thermal Power 
U-233 1.3164E-{)7 1,479.313 2,958.626 O.OOE+OO l.95E-04 3.89E-{)4 Nominal Heat Bounding 
U-234 3.3865E-{)7 1,479.313 2,958.626 O.OOE+OO 5.01 E-{)4 1.ooE.Q3 Output Heal Output 
U-235 -2.6144E-{)6 1,479.313 0.000 2.01E-{)2 1.62E-{)2 2.01E-{)2 /WallSl /WallSl 
U-236 1.2722E-Q5 1,479.313 2,958.626 O.ooE+OO 1.68E-{)2 3.76E-{)2 1.70E+01 3.40E+Ol 
U-238 -3.8857E-{)8 1,479.313 0.000 1.26E-{)2 1.25E-{)2 1.26E-{)2 Total Total 
Y-90 8.9203E-{)1 1,479.313 2,958.626 O.OOE-KlO 1.32E+03 2.64E+03 
Other Aadionuclides 1.65E+03 3.30E+03 

Ill. TemoIateSelectil>n Summa •and Cl\ecl<s 
Templale Selection Summary
 

From SFD
 ~ Basis for Parameter Differences: 
Reactor Moderato?:
 lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding:
 ALUM (1100) ALUM 
BOl HM Constituents:
 U-ZrHX U 

BOL Enrichment ,~
 19.9 10t02O 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
From SFD 1 EstImated 

Nomlnal:1 455.5281 1,479.313 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1 2.958.626 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumuD MuItiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomina]: 0.88 3.25 I 1.001 
Bounding: 1.71 ,

Reactor shutdown. core removal, storage, shipping or other date confmmng that irradiatIon ceased for fuel.
 

~otal bumup for aU fuel assoctated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel andT<qlIate Wonuation Estimated 

Fuol Name: TRIGA STD (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 305 Estimates as of: 2030 18"xl0' 

Fuel Unllll & Oeser: 15 - ELEMENT Template: TRIGA-SS (lWIU-Zrx, SST, 10 to 20%, U) 0,14 
_vy Metal Mass: BOl.=2.93k9 ; EOl.=2.88I<9 'Template Sumup(MWd): 6.65 
ROD Storage Site: INEEl Template SOL _vy Metal Ma•• (MT): 0.000195 

Template Decay Time" 20 years 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Sumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.6436E-09 40.094 80.187 O.OOE-+OO 1,06E-07 2,12E-07 Avg. MeV 
Am-241 3.1429E-03 40.094 80.187 O.OOE+OO 1.26E-Ol 2.52E-Ol 0.0150 8.036E+12 
Am-242m 1.3195E-06 40.094 80,187 O.OOE-+OO 5.29E-05 l.06E-04 0.0250 1.673E+12 
Am-243 1.4753E-07 40.094 80.187 O.OOE-+OO 5,92E-06 1.18E-05 0.0375 1.449E+12 
C-14 1.2647E-04 40,094 80.187 O.OOE-+OO 5.15E-03 1.03E-02 0.0575 1.559E+12 
CI-36 2.8120E-06 40.094 80.187 O.OOE-+OO 1.13E-04 2.25E-04 0.0850 9.411E+l1 
Cm-243 1.2465E-07 40.094 80.187 O.OOE-+OO 5.00E-06 1.00E-05 0.1250 6.151E+11 
Cm-244 9.5564E-07 40.094 80.187 O,OOE-+oo 3.83E-05 7.66E-05 0.2250 8.081E+l1 
Co-6O 1.7880E-Ol 40.094 80.187 O.OOE-+OO 7.17E-+OO 1,43E+Ol 0.3750 3.542E+ll 
Cs-l34 5,6692E.o4 40.094 80.187 O.OOE-+OO 2.35E-02 4,71E-02 0.5750 5.825E+12 
Cs-135 3.2195E-05 40.094 80.187 O.OOE-+OO 129E-03 2.58E-03 0.8500 6.566E+10 
Cs-137 1.9489E-+OO 40.094 80,187 O.OOE-+OO 7.81E+Ol 1.56E+02 1.2500 1,088E+12 
EU-l54 4.5895E-03 40.094 80.187 O.OOE-+OO l.64E-ol 3.66E-Ol 1.7500 1.687E+09 
Eu-155 3.8045E-03 40.094 80.187 O,OOE-+oo 1.45E-Ol 2.89E-Ol 2.2500 5.810E+06 
Fe-55 1.4185E-02 40.094 80,187 O.OOE-+OO 5.69E-ol 1.14E-+OO 2.7500 6.402E+04 
H-3 4,7895E-03 40.094 80.187 O.OOE-+OO 1.92E-Ol 3.64E-ol 3,5000 3.583E+02 
1-129 7.3664E-07 40.094 80.187 O.OOE-+OO 2.95E-05 5.91E-05 5.0000 4.347E+Ol 
Kr-85 9.5820E-02 40.094 80.187 O.OOE-+OO 3.64E-+OO 7.68E-+OO 7.0000 4,913E+00 
Np-237 1,2552E-06 40.094 80.187 O.OOE-+OO 5.03E-05 1,01E.o4 11.0000 5.592E-Ol 
Pa-231 7.0406E-09 40,094 80.187 O,OOE-+oo 2.82E-07 5.85E-07 
Pb-21 0 5.8OOOE-14 40.094 80.187 O.OOE-+OO 2.33E-12 4.85E-12 
Pm-147 4.0075E-02 40.094 80.187 O.OOE-+OO 1.61E-+OO 3.21E-+OO 
PU-236 9.2256E.o4 40,094 80.187 O.OOE-+OO 3.70E-02 7.4OE-02 
Pu-239 5.5278E-03 40.094 80.187 O.OOE-+OO 2.22E-ol 4.43E-ol 
Pu-24O 2,1248E-03 40.094 80,187 O.OOE-+OO 8.52E-02 1.70E-ol 
Pu-241 4.9549E-02 40,094 80.187 O.OOE-+OO 1,99E-+OO 3.97E-+OO 
Pu-242 2.3128E-07 40.094 80.187 O,OOE-+oo 9.27E-06 1.85E-05 
Ra-226 2.4526E-13 40.094 80.187 O.OOE-+OO 9.83E-12 1.97E-ll 
Ra-228 2.4015E-l0 40.094 80.187 O.OOE-+OO 9.83E-09 1.93E-08 
RU-l06 3.0802E-06 40.094 80.187 O.OOE-+OO 1.23E.o4 2.45E.o4 
Se-79 1.3015E-05 40.094 80.187 O.OOE-+OO 5.22E.o4 1,04E-03 
Sn·l26 12165E-05 40.094 80.187 O.OOE-+OO 4.68E-04 9.76E-04 
Sr-90 1.8226E-+OO 40.094 80.187 O.OOE-+OO 7.31E+Ol 1.46E+02 
Tc-99 4.4241E.o4 40.094 80.187 O.OOE-+OO 1.77E-02 3,55E-02 
Th-229 3.0962E-l0 40.094 80.187 O,OOE-+oo 1.24E-08 2.48E-08 
Th-230 4.2346E-l1 40.094 80.187 O.OOE-+OO 1,70E-09 3.4OE-09 
Th-232 2,5278E-l0 40.094 80.187 O.OOE-+OO 1.01E-08 2_03E-08 
TI-208 1.582OE-08 40.094 80.187 O.OOE-+OO 6.34E-07 1.27E-06 
U-232 42647E-08 40.094 80.187 O.OOE-+OO 1.71E-06 3.42E-06 Thermal Power 
U-233 1.2211E-07 40.094 80.187 O.OOE-+OO 4.90E-06 9.79E-06 Nominal Heal Bounding 
U-234 1.9955E-07 40.094 80.187 O.OOE-+OO 8.00E-06 1.80E-05 Output Heal Output 
U-235 -2.6194E-06 40.094 0.000 1.26E-03 1.16E-03 126E-03 !Wattsl !Wattsl 
U-236 1.2693E-05 40.094 80.187 O.OOE-+OO 5.09E-04 1,02E-03 1.00E+OO 2.01E+OO 
U-238 -3.6331 E-OS 40.094 0.000 7.86E.o4 7.85E.o4 7.86E.o4 Total Total 
V-90 1,8241 E-+OO 40.094 80.187 O.OOE-+OO 7.31E+Ol 1.46E+02 
Other Radlonuelides 7.72E+Ol 1.54E+02 

m. Temnlate.~.·$unull$I"V,lJumllll~ allllCbed<s 
Template Selection Summary 

From SFD ~ Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuol Cladding: SST (304) SST
 
SOL HM Constituenlll:
 U-ZrHX U
 

SOL Enrichment 0/.:
 20.00000041 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

Nornlnal:1 28.5071 40.094 Nominal bumup caI"'laIed from the heavy metal mass destroyed. 
Bounding: 80.187 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bum"" Muitillli... Given Bumup Estimated EOL HMiGiven EOL HM
 

Nomlnal:1 0.40 1.41 I 1.001
 
Bounding: 0.80 ,

Reactor shutdovvn. core removal, storage, shiPPing or other date confmmng that irradiation ceased for fuel.
 

2Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
 

OOElSNFIREP-078 December 2003 
Revision 1 Page 0-493 



Fuel Radionuclide Inventory W,;;;o;,;rks=h;;;ee=t _ 
I. Fuel and Template Infonuation Estimated 

Fuel Name: TRIGA STD (GERMANY) 'Fuel decay start date: 201C Canister usage: 
SNFID#: 465 E~~as~: 2roC 18"xl0' 

Fuel Units & Oeser: 65 - ELEMENT Template: TRIGA-AI (LW/U-Zr.t, Alum., 10to 20%, U) 0.59 
Heavy Metal Mass: BOl=11.7Ok9 ; EOl=11.57k9 'Template Bumup(MWd): 6.61 
ROD Storage Site: INEEL Templale BOL Heavy Metal Mass (MT): 0.00011 

Template Decay Time" 20 year. .. 
D. EstiDmtes m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.4556E-09 124.087 248.175 O.OOE-tOO 3.05E-07 6.09E-Q7 Avg. MeV 
Am-241 3.8752E-03 124.087 248.175 O.OOE-tOO 4.81·E-Ol 9.62E-Ql 0.0150 2.547E+13 --
Am-242m 1.8617E-Q6 124.087 248.175: O.OOE-tOO 2.31E-04 4.62E-Q4 0.0250 5.259E+12 
Am-243 2.3293E-Q7 124.087 248.175 O.OOE-tOO 2.89E-Q5 5.78E-OS 0.0375 5.505E+12 
C-14 4.3233E-05 124.087 248.175 O.OOE-tOO 5.36E-03 1.07E-Q2 0.0575 5.088E+12 
CI-36 4.3023E-08 124.087 248.175 O~OOE-tOO 5.34E-06 1.07E-Q5 0.0850___ 3.098E+12 
Cm-243 1.9053E-07 124.087 248.175 O.OOE-tOO 2.36E-OS 4.73E-Q5 0.1250 3.4nE+12 
Cm-244 l.7744E-Q6 124.087 248.175 O.OOE-tOO 2.20E-Q4 4.40E-Q4 0.2250 2.807E+12 
Co-GO 4.3188E-03 124.087 248.175 O.OOE+OO 5.36E-Ql 1.07E-tOO 0.3750 1.153E+12 
Cs-l34 6.7188E-Q4 124.087 248.175 O.OOE-tOO 8.34E-02 1.67E-Ql 0.5750 1.838E+13 
Cs-l35 3.1549E-Q5 124.087 248.175 O.OOE-tOO 3.91E-03 7.83E-Q3 0.8500 1.955E+12 
Cs-137 1.9489E-tOO 124.087 248.175 O.OOE-tOO 2.42E+02 4.84E+02 1.2500 2.106E+12 
Eu-l54 4.0301E-Ql 124.087 248.175 O.OOE-tOO 5.00E+Ol 1.00E+02 1.7500 6.310£+10 
Eu-155 5.4000E-02 124.087 248.175 O.OOE-tOO 6.70E-tOO 1.34E+Ol 2.2500 1.000E+06 
Fe-55 1.5955E-Q4 124.087 248.175 O.OOE-tOO 1.98E-02 3.98E-Q2 2.7500 1.665£+05 
H-3 4.6571E-Q3 124.087 248.175 O.OOE-tOO 5.78E-Ol 1.16E-tOO 3.5000 1. 156E+03 
1-129 7.3805E-Q7 124.087 248.175 O.OOE-tOO 9.16E-Q5 1.83E-Q4 5.0000 1.468£+02 
Kr-65 9.5684E-Q2 124.087 248.175 O.OOE-tOO 1.19E+Ol 2.37E+Ol 7.0000 1.658E+Ol 
Np-237 1.4618E-Q6 124.087 248.175 O.OOE+OO 1.81E-04 3.63E-Q4 11.0000 1.887E+OO 
Pa-231 6.4782E-09 124.087 248.175 O.OOE-tOO 8.04E-Q7 1.61E-Q6 
Pb-21 0 6.3158E-14 124.087 248.175 O.OOE-tOO 7.84E-12 1.57E-ll 
Pm-147 3.9564E-Q2 124.087 248.175 O.OOE-tOO 4.91E+OO 9.82E-tOO 
Pu-238 1.2008E-Q3 124.087 248.175 O.OOE-tOO 1.49E-Ql 2.98E-Ql 
Pu-239 5.6917E-Q3 124.087 248.175 O.OOE+OO 7.06E-Ql 1.41E-tOO 
Pu-240 2.2617E-Q3 124.087 248.175 O.OOE-tOO 2.81E-Ql 5.61E-Ol 
Pu-241 6.1113E-02 124.087 248.175 O.OOE-tOO 7.58E-tOO 1.52E+Ol 
Pu-242 3.0602E-Q7 124.087 248.175 O.OOE-tOO 3.80E-OS 7.59E-Q5 
Ra-226 2.6707E-13 124.087 248.175 O.OOE-tOO 3.31E-l1 6.63E-ll 
Ra-228 2.2556E-l0 124.087 248.175 O.OOE-tOO 2.80E-08 5.80E-Q8 
Ru-l06 3.1293E-Q6 124.087 248.175 O.OOE-tOO 3.88E-Q4 7.77E-Q4 
8e-79 1.2935E-Q5 124.087 248.175 O.OOE-tOO 1.61E-Q3 3.21E-Q3 
8n-126 1.2238E-OS 124.087 248.175 O.OOE-tOO 1.52E-03 3.04E-Q3 
8r-90 1.8195E-tOO 124.087 248.175 O.OOE-tOO 226E+02 4.52E+02 
Te-99 4.4120E-Q4 124.087 248.175 O.OOE-tOO 5.47E-Q2 1.09E-Ql 
Th-229 3.3308E-l0 124.087 248.175 O.OOE-tOO 4.13E-08 8.27E-Q8 
Th-230 4.6526E-l1 124.087 248.175 O.OOE-tOO 5.77E-09 1.15E-Q8 
Th-232 2.3744E-l0 124.087 248.175 O.OOE-tOO 2.95E-08 5.89E-Q8 
TI-208 1.8195E-08 124.087 248.175 O.OOE-tOO 2.26E-06 4.52E-Q6 
U-232 4.9098E-08 124.087 248.175 O.OOE-tOO 6.09E-Q6 1.22E-Q5 Thermal Power 
U-233 1.3140E-Q7 124.087 248.175 O.OOE-tOO 1.63E-QS 3.26E-Q5 Nominal Heat Bounding 
U-234 2.2571E-Q7 124.087 248.175 O.OOE-tOO 2.80E-Q5 5.60E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 124.087 0.000 4.99E-Q3 4.66E-Q3 4.99E-Q3 /Watts) /Walls) 
U-236 12719E-QS 124.087 248.175 O.OOE-tOO 1.58E-Q3 3.16E-Q3 3.22E+OO 6.44E+OO 
U-238 -3.8657E-08 124.087 0.000 3.16E-03 3.15E-03 3.16E-Q3 Total Total 
V-90 1.8211 E-tOO 124.087 248.175 O.OOE-tOO 2.26E+02 4.52E+02 
Other Radionuelides 2.80E+02 5.20E+02 
W. TemnlateSeledioo ~n'. B_PSOmman••nd~ 
Template Selection Summllry 

From SFD Used Basis lor Parameter Differences; 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM eons_Is: U-ZrHX U 

SOL Enrichment %: 19.7= 10t02O 

Burnup Summary (MWd)" Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 57.0141 124.087 Norrdnal bumup cak:ulated from the heavy metal mass destroyed. 
Bounding:) I 248.175 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGiven EOl HM 

NomlnEI: 0.29 2.18 I 1.001 
Bounding:1 0.57 ,

Reactor shutdown, core removal, storage, shIpping or other date confnmlng that IRucfiation ceased for fuel.
 

~olal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuelllud TeatlJ!Ia1e Jnf~ Estimated 

Fuel Name: TRIGA STD (GERMANY) 'Fuel decay start date: 2010 Canister usage: 
SNFID#: 474 EstImates 8S of: 2030 18"x10' 

Fuel Units & Oeser: 70 - ELEMENT Template: TRIGA-SS (LWIU-Zrx, SST, 10 to 20%, U) 0.63 
Heavy Metal Mass: BOl=13.65k9 ; EOl=13.38k9 'Template Bumup(MWd): 6.65 
ROD Storage SlIe: INEEL Template BOl Heavy Metal Mass (MT): 0.000195 

Template Dacay Time: 20 years 

n. EstUnates m x. x. b y" y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Boundillg Fuel Initial Activity Nominal Fuel Boundillg Fuel Energy PhotOllsisec 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2,6436E-09 260,608 521.216 O.ooE+OO 6.89E-07 l.36E-06 Avg.MeV 
Am-241 3.1429E-03 260.608 521.216 O.OOE+OO 8,19E-01 l.64E+OO 0.0150 5.223E+13 
Am-242m 1.3195E-06 260.608 521.216 O.ooE+OO 3.44E-04 6,88E-D4 0.0250 1.087E+13 
Am-243 1.4753E-07 260.608 521.216 O.ooE+OO 3.84E-05 7.69E-05 0.0375 9.420E+12 
C-14 1.2847E-D4 260.608 521.216 O.ooE+OO 3.35E-02 6.70E-02 0.0575 1.013E+13 
CI-36 2.8120E-D6 260.608 521.216 O.ooE+OO 7.33E-04 1.47E-03 0.0850 6.117E+12 
Cm-243 1.2465E-07 260.608 521.216 O.ooE+OO 3,25E-05 6.50E-05 0.1250 3.998E+12 
Cm-244 9.5564E-07 260.608 521.216 O.ooE+OO 2.49E-04 4,98E-04 0.2250 5.253E+12 
Co-6D 1.7880E-01 260.608 521.216 O.ooE+OO 4.66E+01 9.32E+01 0.3750 2.302E+12 
Cs-134 5.8692E-04 260.608 521.216 O.ooE+OO 1.53E-01 3,06E-01 0.5750 3,786E+13 
Cs-135 3,2195E-OS 260.608 521.216 O.ooE+OO 8.39E-03 1.88E-02 0.8500 4.268E+11 
Cs-137 1.9469E+OO 260.608 521.216 O.ooE+OO 5.08E+02 1.02E+03 1.2500 7.072E+12 
Eu-154 4.5895E-D3 260.608 521.216 O.OOE+OO 1,20E+OO 2.39E+OO 1.7500 1.097E+10 
EU-155 3.6045E-03 260.608 521,216 O.ooE+OO 9.39E-Ol 1.88E+OO 2.2500 3.777E+07 
Fe-55 1.4185E-02 260.608 521.216 O.OOE+OO 3.70E+OO 7,39E+OO 2.7500 4.161E+OS 
H-3 4.7895E-D3 260.608 521.216 O.ooE+OO 1.25E+OO 2.50E+OO 3.5000 2.321E+03 
1-129 7,3684E-07 260.608 521.216 O.ooE+OO 1,92E-04 3.84E-D4 5.ססOO 2.792E+02 
Kr-SS 9.5820E-02 260.608 521.216 O.ooE+OO 2.50E+01 4.99E+01 7.ססOO 3. 155E+01 
Np-237 1.2552E-06 260,608 521.216 O.ooE+OO 3.27E-04 6.54E-D4 11.ססOO 3.591E+00 
Pa-231 7.0406E-09 260.608 521.216 O.ooE+OO 1.83E-06 3.67E-06 
Pb-21 0 5.8000E-14 260.608 521.216 O.OOE+OO 1.51E-11 3.02E-11 
Pm-147 4.oo75E-02 260,608 521,216 O,ooE+OO 1,04E+01 2.09E+01 
Pu-238 9.2256E-04 260.608 521216 O.ooE+OO 2,40E-01 4.81E-01 
Pu-239 5.5278E-D3 260.608 521.216 O.ooE+OO 1.44E+OO 2.88E+OO 
Pu-240 2.1248E-03 260.608 521.216 O,OOE+OO 5.54E-Ol 1.11E+OO 
Pu-241 4.9549E-02 260.608 521216 O.ooE+OO 1.29E+01 2.58E+01 
Pu-242 2.3128E-07 260.608 521.216 O.ooE+OO 6.03E-05 1.21E-D4 
Ra-226 2.4526E-13 260.608 521.216 O.OOE+OO 6.39E-11 1.28E-10 
Ra-228 2.4015E-10 260.608 521.216 O.ooE+OO 6,26E-oB 1.25E-07 
RU-106 3.D602E-06 260.608 521.216 O.ooE+OO 7.97E-D4 1.59E-03 
5e-79 1.3015E-05 260.608 521.216 O,OOE+OO 3.39E-03 6.78E-D3 
5n-126 12165E-06 260.608 521,216 O.OOE+OO 3.17E-03 6.34E-03 
5r-90 1.8226E+OO 260.608 521,216 O.OOE+OO 4.75E+02 9.50E+02 
Te-99 4,4241E-D4 260.608 521.216 O.ooE+OO 1.15E-01 2.31E-01 
Th-229 3.0962E-10 260.608 521.216 O.ooE+OO 8.07E-oB 1.61E-07 
Th-230 4.2346E-11 260.608 521.216 O.OOE+OO 1.10E·08 2,21E-oB 
Th-232 2.5278E-10 260.608 521.216 O.ooE+OO 6.59E-oB 1.32E-07 
TI-208 1.5820E-oB 260.608 521.216 O.ooE+OO 4.12E-06 8.25E-06 
U-232 4.2647E-08 260.608 521.216 O,OOE+OO 1.11E-OS 2.22E-05 Thermal Power 
U-233 1.2211E-07 260.608 521.216 O.ooE+OO 3,18E-05 6.36E-05 Nominal Heat Bounding 
U-234 1.9955E-07 260.608 521.216 O.OOE+OO 5.20E-05 l.04E-D4 Output Heat Output 
U-235 -2.6194E-D6 260.608 0.000 5.90E-D3 5.22E-03 5.90E-03 /Watts) /Watts! 
U-236 1.2693E-06 260.608 521216 O.ooE+OO 3.31E-D3 6.62E-03 6.52E+OO 1.30E+01 
U-238 -3.6331 E-oB 260,608 0.000 3.67E-03 3.66E-03 3.67E-03 Total Total 
Y-90 1.8241E+OO 260.608 521.216 O.ooE+OO 4.75E+02 9.51E+02 
Other Radionuelldes 5.02E+02 1.ooE+03 

:m;TOIllPIateSeledlOO·~n' ••" 1lJ!IICheCb 
Template Selection Summary 

FromSFD Ueed Basis for Pammeter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM eonstltuents: lJ-ZrHX U 

BOl enrichment ~.:: 20.00000041 10t02O

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 133.033 260.6Oli Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 521.216 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.56 1.96 I 1.001 
Boundlng:1 1.12 ,

Reactor shutdown, core removal, storage, shiPPing or other date confi.rmng that llradiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be diVided by BOl heavy metal mass to get specific bumup values (MWdlMT). 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I
 

DOEl5NF/REP-078 December 2003 
Revision 1 Page 0-495 



I 
I 

I 
I 

I
I 
I 
I 
I
I 
I
I 

I 
I

I
I 

I
 
I
 

I 

Fuel Radionuclide Inventory Wo;;;,;rk:;;s:;;h;,;ee;;;;;t _ 
I. Fuel and Template Information Estimated 

Fuel Name: TAIGA STD (HANFORD) 'Fuel decay start date: 197~ Canister usage: 
SNFID#: 87G Estimates as of: 203C 18"x10' 

Fuel Units & Oeser: 59 - ELEMENT Template: TRIGA~A1 (LW/U-Zr:{. Alum., 10 to 20%, U) 0.53
 
Heavy Metal Mass: BOl=10.92kg ; EOl=10.84kg 'Template Bumup(MWd): G.G!,
 
ROD Storage Site: INEEl Template BOL Heavy Metal Mass (MT): 0.00011,
 

Template Decay Time" 50 year.. 
ll. Estima1es m Xb b Yn Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.6842E-Q9 73.212 146.423 O.OOE+OO 6.36E-07 1.27E-Q6 Avg MeV 
'oA':::m:':-2"'4"1:--------47."'9475"'9"Eo--Q:;:3~----:7"3;::.2:O:1:-;2:-------=-146~'.4;;:O23---- 0.OO~E+OO'-;:;;----;3~.62E~-"'O-o-1-----c7:::.:::247.E=--·~Oo-1 -+--'-';;0':.~7.::150:-------:;-7.-:-18;O:O:;cEc-+=12 
"A-=m:-'-2;;:4;;2;"m'-- ;;1.:;;6;;'24"'1"Eo--06~----_;7;;3;::.2~1;o2:__ _7146~.4~23 O'-OOE+OO 1.19E-Q4 2.38E-04 0.0250 1.489E+12 
Am-243 2.3233E-07 73.212 146.423 O.OOE+OO 1.70E-05 3.40E-Q5 0.0075 1.343E+12 
C:C"'-o-14~=-----------=;4~.3083~:;:E=---=05""""""----7~3?2=1:-:2;------c146';;:O:.4.;:2"'3:- O.OOE+OO 3.15E-03 6.31 E-03 0.0575 1.40GE+12 
CI-36 4.3023E-08 73.212 146.423 O.OOE+oo 3.15E-Q6 6.30E-06 0.0850 8.386E+11 
Cm-243 9.1880E-08 73.212 146.423 O.OOE+OO 6.73E-Q6 1.35E-Q5 0.1250 G.223E+11 
Cm-244 5.6346E-Q7 73.212 146.423 O.OOE+OO 4.13E-Q5 8.25E-Q5 0.2250 7,360E+11 
Co-6O 8.3699E-Q5 73.212 146.423 O.OOE+OO 6.13E-03 1.23E-Q2 0.3750 3.175E+11 

.:;C?Se,-1;.:34==- -=2:':.8'-=2.:.11~E=_-08~-----7~3"'.2=1,,2:__---.....:.146",:",.423 O.OOE+OO 2.07E-06 4.13E-Q6 0.5750 5.331E+12 
Cs-135 3.1549E-05 73.212 146.423 O.OOE+OO 2.31E-Q3 4.62E-Q3 0.8500 1.452E+11 

.;C;::S'-:-1;.:3";7 --=9:::.7-=5=c19"'E=_-Q~1----_c7~3o:.2=1,,2:__---.....:.146:::0:.4.;:2",3 O.OOE+OO 7.14E-Hl1 1.43E-Hl2 1.2500 1.227E+11 
Eu-154 3.5970E-Q2 73.212 146.423 O.OOE+OO 2.63E+OO 5.27E+OO 1.7500 4.401E+09 
Eu-155 8.1774E-Q4 73.212 146.423 O.OOE+OO 5.99E-02 1.20E-01 2.2500 1.493E+05 
Fe-55 5.3940E-OS 73.212 146.423 O.OOE+oo 3.95E-06 7.90E-Q6 2.7500 7.051E+04 

-o-H"'-3""""" -o8;c.65~7~1E=_-Q4~----_=7=3."'2.;:12~----1:_:46~.4:=23: O.OOE+OO 6.34E-02 1.27E-Q1 3.5000 2.081E+02 
~129 7.3805E-Q7 73.212 146.423 O.OOE+OO 5.40E-Q5 1.OSE_Q4 5.ססOO 8.767E+01 
Kr-SS 1.3771E-Q2 73.212 146.423 O.OOE+OO 1.01E+OO 2.02E+OO 7.ססOO 9.896E+OO 
Np-237 1.5218E-Q6 73.212 146.423 O.oOE+OO 1.11E_Q4 2.23E_Q4 11.ססOO 1.125E+OO 
Pa-231 1.4152E-08 73.212 146.423 O.OOE+OO l.04E-06 2.07E-Q6 
Pb-21 0 7.9774E-13 73.212 146.423 O.OOE+OO 5.84E-11 1.17E-10 
Pm-147 1.4362E-05 73.212 146.423 O.OOE+OO 1.05E-Q3 2.10E-03 
Pu-238 9.4782E-04 73.212 146.423 O.OOE+OO 6.94E-Q2 1.39E-Q1 
Pu-239 5.6872E-Q3 73.212 146.423 O.OOE+OO 4.16E-Q1 8.33E-Q1 
Pu-240 2.2541E-03 73.212 146.423 O.OOE+OO 1.65E-01 3.30E-Q1 
Pu-241 1.4433E-02 73.212 146.423 O.OOE+OO 1.06E+OO 2.11E+OO 
Pu-242 3.0602E-07 73.212 146.423 O.OOE+OO 2.24E-05 4.48E-05 
Ra-226 1.8857E-12 73.212 146.423 O.OOE+OO 1.38E-10 2.76E-10 
Ra-228 2.3729E-10 73.212 146.423 O.OOE+OO 1.74E-08 3.47E-08 
""R;=u""'-1:;::06~--------;3"'.7485~7~E-;-1"'5-----;7"'3~.2c;1=2-----:-146~.4:=2:3 O.OOE+OO 2.55E-13 5.10E-13 
Se-79 1.2931E-05 73.212 146.423 O.OOE+OO 9.47E_Q4 1.89E-03 
Sn-126 1.2235E-Q5 73.212 148.423 O.OOE+OO 8.96E-Q4 1.79E-03 
Sr-90 8.9173E-Q1 73.212 146.423 O.OOE+OO 6.53E-Hl1 1.31E-Hl2 
Te-99 4.4120E_Q4 73.212 146.423 O.OOE+OO 3.23E-02 6.46E-Q2 
Th-2.29 8.2752E-10 73.212 146.423 O.OOE+OO 6.06E-OS 1.21E-Q7
 
Th-230 1.4908E-10 73.212 146.423 O.OOE+OO 1.09E-08 2.18E-08
 
Th-232 2.3744E-10 73.212 146.423 O.OOE+OO 1.74E-OS 3.48E-Q8 
T1-2OS l.3668E-08 73.212 146.423 O.OOE+OO 1.00E-Q6 2.00E-Q6 
U-232 3.6797E-08 73.212 146.423 O.OOE+OO 2.69E-Q6 5.39E-Q6 Thenmal Power 
TU;-:-2~33;:,;--------_~1.:;;3;;:184~Eo--Q~7;--_-_-'7;;3;::.2~l;o2:__---_7146~.4~2;;3c_-_ _;0::;.00~Ec:.+OO~---9~.c84:;;:E~-Q6~----;1c:.9~3:;E:-:-05::=---lINominaI ~ Bounding
U-234 3.3865E-07 73.212 146.423 O.OOE+OO 2.48E-05 4.96E-05 Output Heat Output 
U-235 -2.6144E-Q6 73.212 0.000 4.72E-03 4.53E-03 4.72E-Q3 /Watts} /Watts)
-iUi--2;;:36~--------~1:;:.2;:;7~22i.E;;.-Q5-i:i-----7;,:3:;:.2;;'1i2~---~146:;;;:.4~2"3° O.OOE+OO 9.31E_Q4 1.86E-03 8.42E-01 1.68E+OO 
U-238 -3.8857E-08 73.212 0.000 2.93E-Q3 2.93E-03 2.93E-03 Total Total 
V-90 8.9203E-Q1 73.212 146.423 O.OOE+OO 6.53E-Hl1 1.31E-Hl2 
Other Radlonuelides 8.17E-Hl1 1.63E-Hl2 
m.TtnltlbIte SeIeetlon. s.-J"Y. B 
Template Selection Summary 

From SFD Basis lor Parameler Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 

BO;:lME:':..:..";:I-----'u-~~:;.rH"'X'----+---,100'COt~"'-;c20;-----/ 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 53.1891 73.212 Nominal bumup caktllated from the heavy metal mass destroyed, 
Sounding: 146.423 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given BumuD Estimated EOL HMiGiven EOl HM
 
Nominal: 0.18 1.38 I 1.001
 

Boundlng:1 0.36
 ,
Reactor shutdown. core removal. storage, shipping or other dale confinnmg that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fueland TeQ!lIIate JnfOnQlltiOll Estimated 

Fuel Name: TAIGA STO (HANNOVER) 'Fuel decay stan date: 1996 Canister usage: 
SNFID#: 303 Estimates as of: 2030 18"xl0' 

Fuel Unila & Doser: 71 - ELEMENT Templata: TRIGA-AI (lW/U-Zrx. Alum.. 10 to 20%. U) I 0.64 I 
_vy Metal Mass: BOl.=13.56k9 ; EOl.=13.42k9 'Tomplale Bumup(MWd): 6.65 
ROO Storage Sile: INEEl Templale BOl _vy Metal Mass (MT): 0.00018
 

Tomplata Decay Time: 25 years
 

n. Estimates m x" x. b Yo y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 3.8271E-09 135.542 271.083 O.OOE-tOO 5.19E-07 l.04E-06 Avg. MeV 
Am-241 4.4195E-03 135.542 271.083 O.OOE-tOO 5.99E-Ol 1.20E-tOO 0.0150 2.450E+13 
Am-242m 1.8195E-06 135.542 271.083 O.OOE-tOO 2.47E-Q4 4.93E-04 0.0250 5.061E+12 
Am-243 2.3278E-Q7 135.542 271.083 O.OOE-tOO 3.16E-05 6.31E-OS 0.0375 5.069E+12 
C-14 4.3203E-Q5 135.542 271.083 O.OOE-tOO 5.86E-Q3 1.17E-Q2 0.0575 4.861E+12 
CI-36 4.3023E-08 135.542 271.083 O.OOE-tOO 5.83E-06 1.17E-OS
 0.0850 2.924E+12 
Cm-243 1.6872E-Q7 135.542 271.083 O.OOE-tOO 2.29E-OS 4.57E-Q5
 0.1250 2.972E+12 
Cm-244 1.4680E-06 135.542 271.083 O.OOE-tOO 1.99E-04 3.97E-04
 0.2250 2.645E+12 
Co-50 2.2376E-03 135.542 271.083 O.OOE-tOO 3.03E-Ol 6.07E-Ol
 0.3750 1.I00E+12 
Cs-l34 1.2525E-Q4 135.542 271.083 O.OOE-tOO 1.70E-Q2 3.40E-Q2
 0.5750 1.779E+13 
Cs-l35 3.1549E-OS 135.542 271.083 O.OOE-tOO 4.28E-03 8.55E-03
 0.8500 1.469E+12 
Cs-137 1.7368E-tOO 135.542 271.083 O.OOE-tOO 2.35E+02 4.71E+02
 1.2500 1.541E+12 
Eu-l54 2.6947E-Ol 135.542 271.083 O.OOE-tOO 3.65E+Ol 7.30E+Ol
 1.7500 4.718E+l0 
EU-155 2.6857E-02 135.542 271.083 O.OOE-tOO 3.64E-tOO 728E+OO
 2.2500 7.240E+05 
Fe-55 4.2105E-Q5 135.542 271.083 O.OOE-tOO 5.71E-Q3 1.14E-02
 2.7500 1.667E+05 
H-3 3.5173E-03 135.542 271.083 O.OOE-tOO 4.77E-Ol 9.53E-Ol
 3.5000 4.090E+02 
1-129 7.3605E-07 135.542 271.083 O.OOE-tOO l.00E-Q4 2.00E-Q4
 OO 1.603E+02סס.5 
Kr-85 6.9283E-02 135.542 271.083 O.OOE-tOO 9.39E-tOO 1.68E+Ol
 OO 1.810E+Olסס.7 
Np-237 1.4752E-06 135.542 271.083 O.OOE-tOO 2.00E-04 4.00E-04
 OO 2.059E+00סס.11 
Pa-231 8.3970E-Q9 135.542 271.083 O.OOE-tOO 1.14E-Q6 2.28E-Q6
 
Pb-210 1.4995E-13 135.542 271.083 O.OOE-tOO 2.03E-ll 4.07E-l1
 
Pm-147 1.0567E-02 135.542 271.083 O.OOE-tOO 1.43E-tOO 2.86E-tOO
 
Pu-238 1.I543E-Q3 135.542 271.083 O.OOE-tOO 1.56E-Ql 3.13E-Ql 
PU-239 5.6917E-03 135.542 271.083 O.OOE-tOO 7.71E-Ol 1.54E-tOO 
Pu-240 2.2502E-Q3 135.542 271.083 O.OOE-tOO 3.06E-Ql 6.13E-Ql
 
Pu-241 4.8045E-Q2 135.542 271.083 O.OOE-tOO 6.51E-tOO l.30E+Ol
 
Pu-242 3.0602E-07 135.542 271.083 O.OOE-tOO 4.15E-Q5 8.30E-OS
 
Ra-226 5.1293E-13 135.542 271.083 O.OOE-tOO 6.95E-ll 1.39E-l0
 
Ra-228 2.3323E-l0 135.542 271.083 O.OOE-tOO 3.16E-Q8 6.32E-Q8
 
RU-l06 1.0075E-Q7 135.542 271.083 O.OOE-tOO 1.37E-OS 2.73E-Q5
 
5e-79 1.2935E-Q5 135.542 271.083 O.OOE-tOO 1.75E-03 3.51E-03
 
5n-126 1.2238E-os 135.542 271.083 O.OOE-tOO 1.66E-Q3 3.32E-Q3
 
5r-90 1.6185E-tOO 135.542 271.083 O.OOE-tOO 2.19E+02 4.38E+02
 
1e-99 4.4120E-<l4 135.542 271.083 O.OOE-tOO 5.98E-Q2 1.20E-Ql
 
Th-229 4.5684E-l0 135.542 271.083 O.OOE-tOO 6.19E-Q8 1.24E-Q7
 
Th-230 6.8271E-ll 135.542 271.083 O.OOE-tOO 9.25E-Q9 1.85E-Q8
 
Th-232 2.3744E-l0 135.542 271.083 O.OOE-tOO 3.22E-Q8 6.44E-Q8
 
TI-208 1.7368E-Q8 135.542 271.083 O.OOE-tOO 2.35E-Q6 4.71E-Q6
 
U-232 4.6797E-Q8 135.542 271.083 O.OOE-tOO 6.34E-Q6 1.27E-OS
 Thermal Power 
U-233 1.3146E-Q7 135.542 271.083 O.OOE-tOO 1.78E-Q5 3.56E-Q5 Nominal Heat Bounding 
U-234 2.5729E-Q7 135.542 271.083 O.OOE-tOO 3.49E-Q5 6.97E-Q5 Output HeatOulput 
U-235 -2.6159E-Q6 135.542 0.000 5.86E-Q3 5.51E-Q3 5.86E-Q3 /Watts\ /Watts\ 
U-238 12719E-Q5 135.542 271.083 O.OOE-tOO 1.72E-Q3 3.45E-Q3 3.02E+OO 6.04E+OO 

U-238 -3.8857E-Q8 135.542 0.000 3.65E-03 3.64E-Q3 3.65E-Q3 Total Total 
V-90 1.6165E-tOO 135.542 271.083 O.OOE-tOO 2.19E+02 4.38E+02 
Other Radionuelides 2.55E+02 5.10E+02 
Ill.TemDbte.Sdeetloo.~.... 1t amIC'*"" 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
SOL HM Constituents: U-ZrHX U 

BOl Enrichment %: 20.00391594 10 to 20 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 132.166 135.542 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 271.083 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumuo Multlolier Given Bumup EsUma1ed EOl HMlGlven EOl HM 

Nominal. 0.27 1.03 1.001 
Bounding: 0.54 

,Reactor shutdown, core removal, storage, shipping or other date confinning that irradiation ceased for fuel. 

~otaJ bumup for all fuel associated with this \YOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory W;..;o;.;r.;;k;;;;s.;;h;;;;ee.;;t~ _ 
I. Fueland Template 1m_lion Estimated
 

Fuel Na""': TRIGA STD (HANNOVER) 'Fuel decay start date: 199H Canister usage:
 
SNFID#: 473 Estimates a9 of: 2030 18".10'
 

Fuel Units & Oeser: 5 - ELEMENT Template: TRIGA-SS (LWIU-2rx. SST. 101020%. U) 0.05
 
Heavy Metal Mass: BO[;,.971<9 ; EO[;,.95k9 1"emplate Bumup(MWd): 6.G!)
 
ROD Slorage Silo; INEEL Template BOL Heavy Metal Mass (MT): 0.00019';
 

Template Decay Time" 25 Y9ar~
 

Gamma Sources m b y" y. 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWdl' Bumup (MWdl' (Ci) Invenlories(Ci) Inventories(Ci) Group (bounding) 

';~C'~::"-~"';40':71;---------c~~:-;c~;;;5"~"~Oc~;;;9<--_----;;:;:~C'-::,,~;;:;-------;:,;;;';::~.~ ----g-:ggt-~~--~~:;':.;g~:~ ~:~~:g~ A~g~I':V 3813E+12 
Am-242m 1.2899E-Q6 21.479 42.957 O.ooE+OO 2.77E-Q5 5.54E-Q5 0.0250 7.927E+ll 
"'A":m:--2;;:43~"--------';-1."'4;:;74"'7;;E=--;;07~------'2;;:1;-:.4~7:;;9<-----'--:4;;2C;.95~7 O.OOE+OO 3.17E-06 6.34E-06 0.0375 6.878E+ll 
~C~-,=14=- --71.",2""83:;:9=:E=--Q4~ 2,,,1:..:.4~7=9c--- .--:4;.;2:~.9=57 O.ODE+OO 2.76E-Q3 5.52E·03 0.05",7~5 -,7c:.406:::::E~+'.:1_,_1 
CI-36 2.8120E-06 21.479 42.957 O.ODE+OO 6.04E-05 1.21E-04 0.0850 4.464E+l1 
Cm-243 1.1038E-07 21.479 42.957 O.OOE+OO 2.37E-06 4.74E-Q6 0.1250 2.913E+l1 

.;C"'m"'-"'244c-'- ;;:7.,,8"'9,,17"'E=--Q"'7=- ---.,2"'1;-:.4"'7"'9<- ---.,4"2,,,.9,,5,,-7_ O.OOE+OO 1.70E-05 3.39E-05 0.2250 3.840E+11 
Co-50 9.2647E-Q2 21.479 42.957 O.ODE+OO l.99E+OO 3.98E+OO 0.3750 1.6nE+l1 
Cs-l34 1.0940E-04 21.479 42.957 O.ODE+OO 2.35E-Q3 4.70E-Q3 0.5750 2.780E+12 
Cs-135 3.2195E-Q5 21.479 42.957 O.ooE+OO 6.92E-04 1.38E-Q3 0.8500 2.984E+l0 
-;C"'S:...-1~3"7:------- ---;cl.';;7=388~E=-+OO"""----~2-;:1.-;47=9:O-----4~2".9"'5:07 O.OOE+OO 3.73E+Ol 7.46E+Ol 1.2500 3.064E+l1 
Eu-l54 3.0677E-03 21.479 42.957 O.ooE+OO 6.59E-Q2 1.32E-Ol 1.7500 7.nOE+08 

-::E"'u-.;-1'=5"'5 --;;:1.'=7"'92C-5"E=--Q"'3:o- ---'2"'1"'.4""7=9c--- ---.,4;.;2"0.95:=-.:0-7 O.ooE+OO 3.85E-02 7.70E-Q2 2.2500 1.638E+06 
-:-Fi':e-"'5~5 _c3:;:.7;c444~i=E-Q~3----""2"'1c:.4"'7~9-----c4;;;2c;.9~57 O.ooE+OO 8.04E-02 1.61E-Ol 2.7500 2.nOE+04 
.;-H';;-3=- ""3"'.6"'1==80~E-::-Q3=--------;2o:1-'-.4"'7=9-_---c4c:2"o.95'="7 O.ODE+OO 7.77E-Q2 1.55E-01 3.5000 5.871E+Ol 
1-129 7.3684E-Q7 21.479 42.957 O.ODE+OO 1.58E-Q5 3.17E-Q5 5.ססOO 2.288E+Ol 
Kr-85 6.9368E-Q2 21.479 42.957 0.oi>i=E"'+OO~----+1.~49"'E"'+OO~---"'2';;.98~E~+OO~-+-7"'.0000~::---~2.~584~E+OO~ 
~Ni:cp--=;2:';;3"'7--------'1;'.2"'66~2;:'E-Q6~----""2:;:1-'c.4"'7=9-----c4c:2c:.;.95~7- O.ooE+OO 2.72E-Q5 5.44E-Q5 11.ססOO 2.939E-Ql 
Pa-231 9.1654E-Q9 21.479 42.957 O.ooE+OO 1.97E-07 3.94E-07 
Pb-21 0 1.3728E-13 21.479 42.957 O.ooE+OO 2.95E-12 5.90E-12 
Pm-147 1.0702E-Q2 21.479 42.957 O.ooE+OO 2.30E-Ql 4.5OE-Ql 
Pu-238 8.6692E-Q4 21.479 42.957 O.ooE+OO 1.90E-02 3.81 E-02 
Pu-239 5.5283E-Q3 21.479 42.957 O.OOE+OO 1.19E-Ql 2.37E-Ol 
Pu-240 2.1233E-Q3 21.479 42.957 O.ooE+OO 4.56E-Q2 9.12E-Q2 
Pu-241 3.8962E-Q2 21.479 42.957 O.ooE+OO 8.37E-Ql 1.67E+OO 
Pu-242 2.3128E-Q7 21.479 42.957 O.ooE+OO 4.97E-06 9.94E-Q6 
Ra-226 4.6752E-13 21.479 42.957 O.ooE+OO 1.ooE-ll 2.01E-l1 
Ra-228 2.4827E-l0 21.479 42.957 O.ooE+OO 5.33E-Q9 1.07E-oB 
Ru-106 9.8526E-oB 21.479 42.957 0.001:+00 2.12E-06 4.23E-Q6 
-;S;-=e-"'7;;;9~-------71."'30~1;;5"'E,..;-Q5~------;2"'1~.4"7;;;9:-----4;;2c;:.957 0.00"'E~+OO"?:----'2"'.80~E~-04::-;-._--_5:;:.=59?E=--Q4~-~1 
S...126 1.2165E-Q5 21.479 42.957 O.ooE+OO 2.61E-Q4 5.23E-Q4 
Sr-90 1.6195E+OO 21.479 42.957 O.ooE+OO 3.48E+Ol 6.96E+Ol 
Tc-99 4.4241 E-Q4 21.479 42.957 O.ODE+OO 9.50E-Q3 1.90E-Q2 
Th-229 4.2451E-l0 21.479 42.957 O.ooE+OO 9.12E-09 1.82E-oB 
Th-230 6.1398E-l1 21.479 42.957 O.ooE+OO 1.32E-09 2.64E-Q9 
Th-232 2.5278E-10 21.479 42.957 O.ooE+OO 5.43E-Q9 1.09E-oB 
TI-208 1.5098E-oB 21.479 42.957 O.ooE+OO 3.24E-Q7 6.49E-Q7 
.;:U~-2?32~--------4"'.066~c:2:;E-::-oB=--------'2=-o1~.4~7=9-----=4;.;2, .. ;::957 O.DOE+OO 8.73E-{)7 1.75E-Q6 Thermal Power 
-;:U"'-2~33:c;__-----_-;;1.:;;22,,1"'7;.;E=--Q;;7;.-_-_---'2;;:1;-:.4~7:;;9<---_-.--:4;;2c;.952'~7---.,---=0:;:.;;00~E==+OO~---..:;2"'.6;o2~E:-;-Q62'--_--~5".2:;;5i=E.:;-Q6;;;.---llNominalHeaIBounding

U-234 22391 E-Q7 21.479 42.957 O.ooE+OO 4.81 E-Q6 9.62E-Q6 Output Heat Output
 
U-235 -2.6194E-Q6 21.479 0.000 4.16E-Q4 3.80E-Q4 4.16E-Q4 /Wattsl /Wattsl
 
U-236 1.2695E-Q5 21.479 42.957 O.ooE+OO 2.73E-Q4 5.45E-Q4 4.566-01 9.126-01
 
U-238 -3.8331 E-oB 21.479 0.000 2.62E-Q4 2.61 E-Q4 2.62E-Q4 Total Total
 
Y-90 1.6195E+OO 21.479 42.957 O.ooE+OO 3.48E+Ol 6.96E+01
 
Other Radionuclides 3.70E+01 7.39E+Ol 
ID. Temnlate StIedloo S-w-v,1l , and CItedIs 

Checks 
Estimatad Bumupl 

Given BumupBumuD MulllDlter Estimated EOL HMlGlven EOl HM
 
Nomlnal:1 0.65 9.07 I 1.001
 

Bounding: 1.30
 ,
Reactor shutdown. core removal. storage. stllppmg or other date COnflnTIlng that Irradiation ceased for fuel. 

210lal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT) 

From SFD Used Basis for Parameter Differences; 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~:'~:=:t-----:19;;-U~8-1;:~:=rH~I~;;;-;-1--t---;;10;;C~c-O-=2;;-0---l 

emplste selection SUmmary 

Bumup Summary (MWdl Basis for hurnup used in estimate: 
FromSFD I Estimated 

Nominal: 2.3681 21.479 Nominal bumcp ca:cutated from the heavy metal mass destroyed. 
Boundir:g: I 42.957 Bounding bumup assumed fo be twice nominal bumup. 

I 
I 
I
I
I
I
I 
I
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Fuel Radionuclide Inventory Worksheet 

,I. FueJ ami T~leW_tkIJI Estimated 
Fuel Name: TRIGA 8TD (HEIDELBERG) 'Fuel decay start date: 2010 Canister usage: 

SNFID#: 464 Estimates as of: 2030 18"xl0' 
Fuel Units & Desc:r: 65 - ELEMENT Template: TAIGA-AI (LW/lJ.Zrx. Alum.. 101020%. U) I 0.59 I 
Heavy Metal Ma..: BO~11.65k9 ; EO~11.40k9 'Template Bumup(MWd): 6.65 
ROD Slora9O SI1e: IHEEL Template BOL Heavy Metal Ma•• (MT): 0.00018
 

Template Decay Time: 20 years
 

n. EsUmates m x" x. b y" y. Gamma Sources 
Photon Total 

ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.4556E-09 283.804 567.607 O.ooE-tOO 6.97E-07 1.39E-OS AV9. MeV 
Am-241 3.8752E-03 283.804 567.607 O.ooE-tOO 1.10E-tOO 2.20E-tOO 0.0150 5.825E+13 
Am-242m 1.8617E-OS 283.804 567.607 O.ooE-tOO 5.28E-Q4 l.OSE-03 0.0250 1.203E+13 
Am-243 2.3293E-07 283.804 567.607 O.ooE-tOO 6.61E-05 1.32E-Q4 0.0375 1.259E+13 
C-14 4.3233E'()5 283.804 567.607 O.ooE-tOO 1.23E-02 2.45E-02 0.0575 1.164E+13 
CI-36 4.3023E-08 283.804 567.607 O.ooE-tOO 1.22E-05 2.44E-05 0.0850 7.085E+12 
Cm-243 1.9053E'()7 283.804 567.607 O.ooE-tOO 5.41E-05 1.08E-04 0.1250 7.953E+12 
Cm-244 1.7744E-OS 283.804 567.607 O.ooE-tOO 5.04E-04 1.01E-OO 0.2250 6.42OE+12 
Co-50 4.3188E'()3 283.804 567.607 O.ooE-tOO 1.23E-tOO 2.45E-tOO 0.3750 2.638E+12 
Cs-l34 6.7188E-04 283.804 567.607 O.OOE-tOO 1.91E-Ol 3.81E-Ol 0.5750 4.203E+13 
Cs-l35 3.1549E'()5 283.804 567.607 O.ooE-tOO 8.95E-03 1.79E-02 0.8500 4.471E+12 
Cs-137 1.9489E-tOO 283.804 567.607 O.ooE-tOO 5.53E+02 1.11E+03 1.2500 4.817E+12 
Eu-l54 4.0301E'()1 283.804 567.607 O.ooE-tOO 1.14E+02 2.29E+02 1.7500 1.443E+11 
Eu-155 5.4000E'()2 283.804 567.607 O.ooE-tOO l.53E+Ol 3.07E+Ol 2.2500 2.288E+06 
Fe-55 1.5955E-04 283.804 567.607 O.ooE-tOO 4.53E-02 9.OSE'()2 2.7500 3.807E+05 
H-3 4.6571E-OO 283.804 567.607 O.ooE-tOO 1.32E-tOO 2.64E-tOO 3.5000 2.622E+03 
1-129 7.3605E'()7 283.804 567.607 O.OOE-tOO 2.09E-04 4.19E-Q4 5.ססOO 3.262E+02 
Kr-85 9.5664E.()2 283.804 567.607 O.ooE-tOO 2.72E+Ol 5.43E+Ol 7.ססOO 3.684E+01 
Np-237 1.4618E-06 283.804 567.607 O.ooE-tOO 4.15E-04 8.30E-Q4 11.ססOO 4.190E+OO 

.Pa-231 6.4782E-09 283.B04 567.607 O.ooE-tOO 1.84E-06 3.88E-OS
 
Pb-21 0 6.3158E-14 283.804 567.607 O.ooE-tOO 1.79E-ll 3.58E-ll
 
Pm-147 3.9564E'()2 283.B04 567.607 O.OOE-tOO 1.12E+Ol 2.25E+Ol
 
Pu-238 1.2008E-03 283.804 567.607 O.ooE-tOO 3.41E-Ol 6.82E-Ol
 
Pu-239 5.6917E'()3 283.804 567.607 O.ooE-tOO 1.62E-tOO 3.23E-tOO
 
PU-240 2.2617E-03 283.804 567.607 O.ooE-tOO 6.42E'()1 1.28E-tOO
 
Pu-241 6.1113E'()2 283.804 567.607 O.ooE-tOO 1.73E+Ol 3.47E+Ol
 
Pu-242 3.0602E-07 283.804 567.607 O.OOE-tOO 8.68E-05 1.74E-04
 
Ra-226 2.6707E-13 283.804 567.607 O.ooE-tOO 7.58E-ll 1.52E-l0
 
Ra-228 2.2556E-l0 283.804 567.607 O.ooE-tOO 6.40E-08 1.28E'()7
 
Ru-1OS 3.1293E-06 283.804 567.607 O.OOE-tOO 8.88E-04 1.78E-03
 
8e-79 1.2935E'()5 283.804 567.607 O.ooE-tOO 3.67E-03 7.34E-03
 
8n-126 1.2236E-OS 283.804 567.607 O.ooE-tOO 3.47E'()3 6.95E'()3
 
8r-90 1.8195E-tOO 283.804 567.607 O.ooE-tOO 5.16E+02 l.00E+03
 
Tc-99 4.4120E-Q4 283.804 567.607 O.ooE-tOO 1.25E.()1 2.50E-Ol
 
Th-229 3.3308E-l0 283.B04 567.607 O.ooE-tOO 9.45E-08 1.89E'()7
 
Th-230 4.6526E-l1 283.804 567.607 O.OOE-tOO 1.32E-08 2.64E-08
 
Th-232 2.3744E-l0 283.804 567.607 O.ooE-tOO 6.74E-oB 1.35E'()7
 
TI-208 1.8195E-oB 283.804 567.607 O.OOE-tOO 5.16E-OS 1.00E-05
 
U-232 4.9098E-oB 283.804 567.607 O.ooE-tOO 1.39E-OS 2.79E'()5
 Thermal Power 
U-233 1.3140E'()7 283.804 567.607 O.ooE-tOO 3.73E-OS 7.46E-05 Nominal Heat Bounding 
U·234 2.2571E'()7 283.804 567.607 O.ooE-tOO 6.41E-OS 128E-Q4 Output Heat Output 
U-235 -2.6159E-OS 283.804 0.000 5.OSE-OO 4.31E-03 5.OSE-03 /Wattsl /Wattsl 
U-236 1.2719E-OS 283.804 567.607 O.ooE-tOO 3.61E'()3 7.22E-03 7.37E+OO 1A7E+Ol 
U-238 -3.8857E-oB 283.804 0.000 3.13E-03 3.12E-OO 3.13E-03 Total Total 
Y-90 1.8211 E-tOO 283.804 567.607 O.ooE-tOO 5.17E+02 1.00E+03 
Other Radionuetides 5.94E+02 1.19E+03 

UI.Template~~ry.1J\u:'tI!l awtCbed<lf 
Tam late Select,on Summa 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Claddln9: ALUM (1100) ALUM 

BO~:'==~~I----=-2O,",.~::,-::ZtH"-10=~=8~-~--1'"'0-"~=-2O-:-c------I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD \ Estimated 

Nomlnal:1 283.8041 235.766 Nominal bumup laken c119d1y lrom SFD (converted 10 MWd).
 
Bounding: 567.60
 Bounding bumup assumed to be twice nominal bumup.

Checks 

EstImated Bumupl 
Bumup MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM
 

Nomlnal:1 0.66 0.83 I 1.001
 
Bounding: 1.32
 ,Reactor shutdown, core removal, storage. shlpptng or other date conflnmng that Irradiation ceased for fuel. 

2Total bumup for all fuet associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'Mf). 
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Fuel Radionuclide Inventory.Work;;:s;;.;h;;:ee.;;;t=- _ 
I. Fuel and TeD1pIaie lIlfOlt'ltlation Estimated
 

Fuel Name: TRIGA STD (HEIDELBERG) 'Fuel decay start date:
 2006 Canister usage:
 
SNF 10 #: 1044 Estimates as of:
 2030 18"x10'
 

Fuel Units & Oeser: 56 - ELEMENT Template:
 TRIGA-55 (lWIU-ZI'X, SST, 10 to 2()0/o, U) 0.50 
Heavy MeIaI Mass: BOL=10.71kg ; EOl=10.56kg 2Yemplate Bumup(MWd):
 6.65 
ROD Storage Sit<:: INEEl Template BOl Heavy Metal Mass (MT):
 0.00019E
 

Template Decay Time·
 20 year.:
 

n.Estimates m x" x. b y" y. Gamma Sources 
Photon Total
 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Templa1e Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 2.6436E-09 208.814 417.628 O.ooE+OO 5.52E-07 1.10E-06 Avg.MeV
 
Am-241 3. 1429E-Q3 208.814 417.628 O.ooE+OO 6.56E-Q1 1.31E+OO 0.0150 4.185E+13
 
Am-242m 1.3195E-Q6 208.814 417.628 O.ooE+OO 2.76E-04 5.51E-Q4 0.0250 8.712E+12
 
Am-243 1.4753E-07 208.814 417.628 O.ooE+OO 3.08E-Q5 6.16E-Q5 0.0375 7.548E+12
 
C-14 1.2847E-Q4 208.814 417.628 O.OOE+OO 2.68E-02 5.37E-Q2 0.0575 8.119E+12
 
CI-36 2.8120E-06 208.814 417.628-~-O.ooE+OO 5.87E-04 1.17E-Q3 0.0850 4.902E+12
 
Cm-243 1.2465E-Q7 208.814 417.628 O.ooE+OO 2.60E-05 5.21E-05 0.1250 3.203E+12
 
Cm-244 9.5564E-Q7 208.814 417.628 O.ooE+OO 2.ooE-04 3.99E-Q4 0.2250 4.209E+12
 
Co-6O 1.7860E-Q1 208.814 417.628 O.ooE+OO 3.73E+01 7.47E+01 0.3750 1.845E+12
 
'CS-134 5.8692E-Q4 208.814 417.628 O.ooE+OO 1.23E-01 2.45E-01 0.5750 3.034E+13
 
Cs-135 3.2195E-05 208.814 417.628 O.ooE+OO 6.72E-Q3 1.34E-Q2 0.8500 3.419E+11
 
Cs-137 1.9489E+OO 208.814 417.628 O.ooE+OO 4.07E+02 8.14E+02 1.2500 5.667E+12
 
Eu-154 4.5895E-Q3 208.814 417.628 O.ooE+OO 9.58E-Q1 1.92E+OO 1.7500 8.788E+09
 
Eu-155 3.6045E-03 208.814 417.628 O.ooE+OO 7.53E-Q1 1.51E+OO 2.2500 3.026E+07
 
Fe-55 1.4185E-02 208.814 417.628 O.ooE+OO 2.96E+OO 5.92E+OO 2.7500 3.334E+05
 
H-3 4.7895E-Q3 208.814 417.628 O.ooE+OO 1.ooE+OO 2.ooE+OO 3.5000 1.859E+03
 
1-129 7.3684E-07 208.814 417.628 O.ooE+OO 1.54E-04 3.08E-Q4 5.ססOO 2.236E+02
 
Kr-85 9.5820E-Q2 208.814 417.628 O.ooE+OO 2.ooE+01 4.ooE+01 7.ססOO 2.527E+Ol
 
Np-237 1.2552E-06 208.814 417.628 O.ooE+OO 2.62E-Q4 5.24E-04 11.ססOO 2.876E+OO
 
Pa-231 7.0406E·09 208.814 417.628 O.OOE+OO 1.47E-Q6 2.94E-Q6 
Pb-210 5.8000E-14 208.814 417.628 O.ooE+OO 1.21E-11 2.42E-11 
Pm-147 4.oo75E-Q2 208.814 417.628 O.ooE+OO 8.37E+OO 1.67E+01 
Pu-238 9.2256E-Q4 208.814 417.628 O.ooE+OO 1.93E-Q1 3.85E-Q1 
Pu-239 5.5278E-Q3 208.814 417.628 O.ooE+OO 1.15E+OO 2.31E+OO 
Pu-240 2.1248E-Q3 208.814 417.628 O.ooE+OO 4.44E-Q1 8.87E-Q1 
Pu-241 4.9549E-02 208.814 417.628 O.ooE+OO 1.03E+01 2.07E+01 
Pu-242 2.3128E-Q7 208.814 417.628 O.ooE+OO 4.83E-Q5 9.66E-05 
Ra-226 2.4526E-13 208.814 417.628 O.ooE+OO 5.12E-11 1.02E-10 
Ra-228 2.4015E-10 208.814 417.628 O.ooE+OO 5.01E-Q8 1.ooE-Q7 
Ru-106 3.D602E-Q6 208.814 417.628 O.ooE+OO 6.39E-Q4 1.28E-Q3 
5e-79 1.3015E-Q5 208.814 417.628 O.ooE+OO 2.72E-Q3 5.44E-Q3 
5n-126 1.2165E-Q5 208.814 417.628 O.ooE+OO 2.54E-Q3 5.08E-Q3 
5r-90 1.8226E+OO 208.814 417.628 O.ooE+OO 3.81E+02 7.61E+02 
Tc-99 4.4241E-Q4 208.814 417.628 O.ooE+OO 9.24E-Q2 1.85E-Q1 
Th-229 3.0962E-10 208.814 417.628 O.ooE+OO 6.47E-Q8 1.29E-Q7 
Th-230 4.2346E-11 208.814 417.628 O.ooE+OO 8.84E-Q9 1.77E-Q8 
Th-232 2.5278E-10 208.814 417.628 O.ooE+OO 5.28E-Q8 1.06E-Q7 
TI-208 1.5820E-Q8 208.814 417.628 O.ooE+OO 3.30E-Q6 6.61E-Q6 
U-232 42647E-Q8 208.814 417.628 O.OOE+OO 8.91E-06 1.78E-Q5 Thermal Power 
U-233 1.2211E-Q7 208.814 417.628 O.ooE+OO 2.55E-Q5 5.10E-Q5 Nominal Heat Bounding 
U-234 1.9955E-Q7 208.814 417.628 O.ooE+OO 4.17E-Q5 8.33E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 208.814 0.000 4.57E-Q3 4.D2E-Q3 4.57E-Q3 (Watts) (Watts) 

U-236 1.2693E-Q5 208.814 417.628 O.ooE+OO 2.65E-Q3 5.30E-Q3 5.22E+OO 1.04E+01 
U-238 -3.6331 E-Q8 208.814 0.000 2.89E-Q3 2.88E-Q3 2.89E-Q3 Total Total 
V-90 1.8241E+OO 208.814 417.628 O.ooE+OO 3.81E+02 7.62E+02 
Other Radionuclides 4.D2E+02 8.04E+02 
In. Temp/:l1eSdeetioo Summa..... ~ andCllecb 
Template Selection Summary 

FromSFD Used Besis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Cons1lluenls:
 U-ZrHX U
 

BOL enrichment %;
 19.72849245 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFO I Estimated 

Nomlnal:j 208.8141 149.682 Nominal bum:JP taken diJedly from SFD (converted to MWd). 
Bounding:1 I 417.628 Bounding bumup assumed to be twice nominal bumup. 

CheckS 

estimated Bumup/
 
BumuD Mul1lDlier
 Given BumuD Estimated EOl HMlGlven EOl HM 

Nominal: 0.57 0.72 I 0.991 
BoundIng: 1.14 ,

Reactor shutdown, co<a removal. storage, shIpping or other date conflmung that ,"amation ceased for fuel. 

2Total bumup for all fuel associated Yo'ith this INOrksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT>. 
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Fuel Radionuclide Inventory Worksheet 
;1. Fud and Tempiali' Intonuatitm Estimated 

Fuel Name: TRIGA STD (IFE) (ENGLAND) 'Fuel decay slal1_: 2010 Canister usage: 
SNF 10 #: 1043 Estimates as of: 2030 18"x10' 

Fuel Units & Deocr: 2 - ELEMENT Templala: TRIGA-SS (lW/U-Zrx. SST. 101020%. U) 0.02 
Heavy Metal Mass: BOL.,.38kg ; EOL.,.37kg "Templata Bumup(MWd): 6.65 
ROD Storage SUa: INEEl Template BOL Heavy Metal Ma•• (Mf): 0.000195 

Template Decay Time" 20 years 

n. Estinlate$ m x" Xb b y" Yb Gamma Sources 
Pholon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventoiies(Ci) Group (bounding) 
Ae-227 2.6436E-D9 10.634 21.267 O.ooE+OO 2.81E-D8 5.62E-08 Avg.MeV 
Am-241 3.1429E-D3 10.634 21.267 O.ooE+OO 3.34E-02 6.68E-D2 0,0150 2.131E+12 
Am-242m 1.3195E-D6 10.634 21267 O.ooE+OO 1.40E-05 2.81E-05 0.0250 4.437E+11 
Am-243 1.4753E-07 10.634 21.267 O.ooE+OO 1.57E-06 3.14E-06 0.0375 3.844E+11 
C-14 12847E-D4 10.634 21.267 O.ooE+OO 1.37E-03 2.73E-03 0.0575 4.135E+11 
CI-36 2.8120E-D6 10.634 21.267 O.ooE+OO 2.99E-D5 5.98E-05 0.0650 2.496E+11 
Cm-243 1.2465E-07 10.634 21.267 O.ooE+OO l.33E-D6 2.65E-06 0.1250 1.631E+l1 
Cm-244 9.5564E-07 10.634 21.267 O.ooE+OO 1.02E-05 2.03E-05 0.2250 2.143E+11 
Co-GO 1.7880E-D1 10.634 21.267 O.ooE+OO l.90E+OO 3.80E+OO 0,3750 9.393E+10 
Cs-l34 5.8692E-04 10.634 21.267 O.ooE+OO 6.24E-D3 1.25E-02 0.5750 1.545E+12 
Cs-l35 3.2195E-05 10.634 21267 O.ooE+OO 3.42E-D4 6.SSE-04 0.8500 1.741E+10 
Cs-137 1.9489E+OO 10.634 21.267 O.ooE+OO 2.07E+01 4.14E+01 12500 2.886E+11 
Eu-l54 4.5895E-03 10.634 21.267 O.ooE+OO 4.88E-02 9.76E-02 1.7500 4.475E+OS 
Eu-155 3.6045E-03 10.634 21267 O.ooE+OO 3.83E-D2 7.67E-02 2.2500 1.541E+06 
Fe-55 1.4185E-D2 10.634 21.267 O.ooE+OO 1.51E-D1 3.02E-D1 2.7500 1.698E+04 
H-3 4.7895E-D3 10.634 21.267 O.ooE+OO 5.09E-02 1.02E-01 3.5000 9.445E+01 
1-129 7.3684E-07 10.634 21.267 O.ooE+OO 7.84E-D6 1.57E-05 5.0000 1.128E+01 
Kr-SS 9.5820E-02 10.634 21.267 O.ooE+OO 1.02E+OO 2.04E+OO 7.0000 1.274E+OO 
Np-237 1.2552E-06 10.634 21.267 O.ooE+OO 1.33E-05 2.67E-05 11.0000 1.450E-01 
Pa-231 7.0406E-09 10.634 21.267 O.ooE+OO 7.49E-D8 1.50E-07 
Pb-21 0 5.8oooE-14 10.634 21.267 O.ooE+OO 6.17E-13 1.23E-12 
Pm-147 4.oo75E-02 10.634 21267 O.ooE+OO 4.26E-01 8.52E-D1 
Pu-238 9.2256E-04 10.634 21.267 O.ooE+OO 9.81E-03 1.96E-02 
Pu-239 5.5278E-D3 10.634 21.267 O.ooE+OO 5.88E-D2 1,18E-01 
Pu-240 2.1248E-D3 10.634 21267 O.ooE+OO 2.26E-02 4.52E-D2 
Pu-241 4.9549E-02 10.634 21.267 O.ooE+OO 5.27E-D1 1.05E+OO 
Pu-242 2.3128E-D7 10.634 21.267 O.ooE+OO 2.46E-D6 4.92E-06 
Ra-226 2.4526E-13 10.634 21.267 O.ooE+OO 2.61E-12 5.22E-12 
Ra-228 2.4015E-10 10.634 21.267 O.ooE+OO 2.55E-09 5.11E-09 
Ru-106 3.0602E-D6 10.634 21.267 O.ooE+OO 3.25E-05 6.51E-D5 
Se-79 1.3015E-DS 10.634 21.267 O.ooE+OO 1.:J8E-04 2.77E-D4 
Sn·126 1.2165E-DS 10.634 21.267 O.ooE+OO 1.29E-D4 2.59E-04 
Sr-90 1.8226E+OO 10.634 21.267 O.ooE+OO 1.94E+01 3.88E+01 
Te-99 4.4241E-D4 10.634 21.267 O.OOE+OO 4.70E-D3 9.41E-03 
Th-229 3.0962E-10 10.634 21.267 O.ooE+OO 3.29E-D9 6.58E-D9 
Th-230 4.2346E-11 10.634 21267 O.OOE+OO 4.50E-10 9.01E-10 
Th-232 2.5278E-10 10.634 21.267 O.OOE+OO 2.69E-09 5.38E-D9 
TI-208 1.5820E-08 10.634 21.267 O.ooE+OO 1.68E-D7 3.36E-D7 
U-232 4.2647E-D8 10.634 21.267 O.ooE+OO 4.53E-07 9.07E-D7 Thennal Power 
U-233 1.2211E-D7 10.634 21.267 O.OOE+OO 1.30E-D6 2.60E-D6 Nominal Heat Bounding 
U-234 1.9955E-D7 10.634 21.267 O.ooE+OO 2.12E-D6 4.24E-D6 Output Heat Output 
U-235 -2.6194E-D6 10.634 0.000 1.62E-D4 l.34E-D4 1.62E-D4 /Walls\ /Wattsi 
U-236 1.2693E-DS 10.634 21.267 O.OOE+OO 1.35E-D4 2.70E-D4 2.66E·Cl1 5.32~1 

U-238 -3.6331 E-D8 10.634 0.000 1.01E-D4 1.01E-D4 1.01E-D4 Total Total 
Y-90 1.8241E+OO 10.634 21267 O.ooE+OO 1.94E+01 3.88E+01 
Other Radianuelides 2.05E+01 4.10E+01 

m. Temolate ~ SUmman','8at'ml ..mCbedG 
Template Selection Summary 

FromSFO Used Basis lor Parameter Differences: 
Reactor Moderator: lW AND UZIAC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM eonstiluonlo: U-ZrHX U 

BOL Enrichment %: 19.94680851 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 10.634[ 8.973 Nominal bumup laken ~rsctIy lrom SFD (converted to MWd). 
Boundlng:1 I 21.267 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD MuftfDller Given BumuD Estimated EOL HMlGlvon EOL HM 

NominaJ: 0.83 0.84 I 1.001 
Bounding: 1.66 ,

Reactor shutdolMl, core removal, storage. shlPPJng or other date confinnlOg that Irradiation ceased for fuet. 

2-rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template 1nf0l'lllllti0n Estimated 

Fuel Name: TRIGASTD (IFE) (ITALY) , Fuel decay start date: 1999 Canister usage: 
SNFID#: 929 Estimates 8S of: 2030 18"x10' 

Fuel Units & Deser: 2 - ELEMENT Template: TRIGA-SS (LW/U-Zr<. SST. 10 to 20%. U) 0.02 
Heavy Metal Mass: BOL=.38k9 ; EOb.37k9 ~re....,late Bumup(MWd): 6.65 
ROD Storage SI18: INEEL Template BOL Heavy !Metal Mass (MT): 0.000195 

Template Decay Time" 25 years 
n. Estimates m x" x" b Yn Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide TemplaJe Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.1459E-09 13.065 26.129 O.OOE+OO 5.42E-08 1.08E-07 AV9. MeV 
Am-241 3.5850E-03 13.085 26.129 O.OOE..oo 4.68E-02 9.37E-Q2 0.0150 2.319E+12 
Am-242m 1.2899E-Q6 13.065 26.129 O.OOE..oo 1.69E-Q5 3.37E-Q5 0.0250 4.822E+11 
Am-243 1.4747E-07 13.065 26.129 O.OOE..oo 1.93E-06 3.85E-Q6 0.0375 4.183E+11 
C-14 1.2839E-Q4 13.065 26.129 O.OOE..oo 1.68E-Q3 3.35E-Q3 0.0575 4.505E+11 
CI-36 2.8120E-06 13.065 26.129 O.OOE..oo 3.67E-05 7.35E-OS 0.0850 2.715E+11 
Cm-243 1.1036E-Q7 13.065 26.129 O.OOE..oo l.44E-06 2.88E-Q6 0.1250 1.n2E+l1 
Cm-244 7.8917E-07 13.065 26.129 O.OOE..oo 1.03E-OS 2.06E-OS 0.2250 2.335E+11 
Co-6O 9.2647E-Q2 13.065 26.129 O.OOE..oo 1.21E..oo 2.42E..oo 0.3750 1.020E+11 
Cs-134 1.0940E-Q4 13.065 26.129 O.OOE..oo 1.43E-Q3 2.88E-Q3 0.5750 1.691E+12 
Cs-135 32195E-OS 13.065 26.129 O.OOE..oo 4.21E-04 8.41E-Q4 0.8500 1.815E+10 
Cs-137 1.7368E..oo 13.065 26.129 O.OOE..oo 2.27E+01 4.54E+01 1.2500 1.864E+11 
EU-154 3.0677E-Q3 13.065 26.129 O.OOE+OO 4.01E-02 8.02E-02 1.7500 4.726E+08 
EU-155 1.7925E-Q3 13.065 26.129 O.OOE..oo 2.34E-Q2 4.68E-02 2.2500 9.964E+05 
Fe-55 3.7444E-03 13.065 26.129 O.OOE..oo 4.89E-02 9.78E-Q2 2.7500 1.685E+04 
H-3 3.6180E-Q3 13.065 26.129 O.OOE..oo 4.73E-02 9.45E-Q2 3.5000 3.541E+01 
1-129 7.3684E-07 13.065 26.129 O.OOE..oo 9.83E-Q6 1.93E-OS 5.0000 1.379E+01 
Kr-85 6.9368E-Q2 13.065 26.129 O.OOE..oo 9.06E-Q1 1.81E..oo 7.0000 1.557E+00 
Np-237 1.2662E-Q6 13.065 26.129 O.OOE..oo l.65E-Q5 3.31E-Q5 11.0000 1,nOE-ol 
Pa-231 9.1654E-Q9 13.065 26.129 O.OOE..oo 1.20E-Q7 2.39E-Q7 
Pb-21 0 1.3728E-13 13.065 26.129 O.OOE..oo 1.79E-12 3.59E-12 
Pm-147 1.0702E-Q2 13.065 26.129 O.OOE..oo 1.40E-Q1 2.80E-Q1 
PU-236 8.8892E-Q4 13.065 26.129 O.OOE..oo 1.16E-02 2.32E-Q2 
Pu-239 5.5263E-Q3 13.065 26.129 O.OOE..oo 722E-Q2 1.44E-Q1 
PU-240 2.1233E-Q3 13.065 26.129 O.OOE..oo 2.77E-02 5.55E-Q2 
PU-241 3.8962E-Q2 13.065 26.129 O.OOE..oo 5.09E-Q1 1.02E..oo 
Pu-242 2.3128E-Q7 13.065 26.129 O.OOE..oo 3.02E-Q6 6.04E-Q6 
Ra-226 4.6752E-13 13.065 26.129 O.OOE..oo 6.11E-12 1.22E-11 
Ra-228 2.4827E-10 13.065 26.129 O.OOE..oo 3.24E-09 6.49E-09 
RU-106 9.8526E-oB 13.065 26.129 O.OOE..oo 1.29E-Q6 2.57E-Q6 
5e-79 1.3015E-Q5 13.065 26.129 O.OOE..oo 1.70E-Q4 3.40E-Q4 
5n-126 1.2165E-Q5 13.065 26.129 O.OOE..oo 1.59E-Q4 3.18E-Q4 
5r-90 1.6195E..oo 13.065 26.129 O.OOE..oo 2.12E+01 4.23E+01 
Te-99 4.4241E-Q4 13.065 26.129 O.OOE..oo 5.78E-Q3 1.16E-Q2 
Th-229 42451E-10 13.065 26.129 O.OOE..oo 5.55E-Q9 1.11E-oB 
Th-230 6.1398E-11 13.065 26.129 O.OOE..oo 8.02E-10 1.80E-Q9 
Th-232 2.5278E-10 13.065 26.129 O.OOE..oo 3.30E-09 6.60E-09 
T1-208 1.5098E-oB 13.065 26.129 O.OOE..oo 1.97E-Q7 3.94E-Q7 
U-232 4.0682E-oB 13.065 26.129 O.OOE..oo 5.31E-Q7 1.06E-Q6 Thermal Power 
U-233 1.2217E-Q7 13.065 26.129 O.OOE+OO 1.60E-Q6 3.19E-Q6 Nominal Heat BoUnding 
U-234 2.2391E-Q7 13.065 26.129 O.OOE..oo 2.93E-Q6 5.85E-Q6 Output Heat Output 
U-235 -2.6194E-Q6 13.065 0.000 1.66E-Q4 1.32E-Q4 1.66E-Q4 /Walls) /Watts) 
U-236 1.2695E-Q5 13.065 26.129 O.OOE..oo l.66E-04 3.32E-04 2.77E-G1 5.55E-G1 
U-238 -3.6331 E-oB 13.065 0.000 1.03E-Q4 1.02E-Q4 1.03E-Q4 Total Total 
V-90 1.6195E..oo 13.065 26.129 O.OOE..oo 2.12E+01 4.23E+01 
Other Radionuelides 2.25E+01 4.50E+01 
m. Template SeIectioll~ry. and(;~ 

emplaJe Selection Summarv 
FromSFD Used Basis for Parameter Differences:
 Resctcr _or. 

LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This Template was used for the following roasons:
 
Fuel Cladding: SST (304) SST Th~ fuel matches 00 all pammote.. excopt enrichment (very dos& 10 2Q~) 

BOL HM Constituents: U-ZrHX U 
BOL Enrtchment %: 20.10443864 10t02O 

Bumup SUmmary (MWd)' Basis for burnup used in estimate: 
FromSFD Estimated 

Nomlnal:1 13.065 10.501 Nominal bumup t<ken diroct~ from SFO (converted to MWd). 
BoundIng: 26.12': Bounding buml4l assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MUIllDller Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal:1 1.00 0.80 I 0.991 
Boundlng: 2.00 ,

Reactor shutdown, core removal, storage, shlpptng or other date conflrmm9 that Irradiation ceased for fuel. 

'Total bumup for ali fuol a=cialed wllh this wol1<sheet must bs divided by BOL heavy melal mass to get spscific bumup valuss (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuelaud T~e lnfonQ!lti<ln Estimated 

Fuel Name: TRIGA STO (IFE) (OSU) 'Fuel decay start date:. 2025 Canister usage: 
SNFID#: 1040 Estimates as of: 2030 lB"xl0' 

Fuel Units & Oeser: 2 - ELEMENT Template: TRIGA-SS (LW/U-ZI1C. SST. 10 to 20%. UJ 0.02 
_vy Metal Mass: BO'-'o.39kg : EO'-'o.38kg 'Template Bumup(MWd): 6.65 
ROD Stor_ Site: INEEL Template BOL_vy Mota, Mass (Mf): 0.000195
 

Template Decay Time· 5 years
 
n. EstiJIIale$ m x" Xb b Yo Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 8.5173E-l0 9.546 19_092 O.OOE+OO 8.13E-09 1.63E-08 AV9·MeV 
Am-241 1.6331E-03 9.546 19.092 O.OOE+OO 1.75E-02 3.50E-Q2 0.0150 3.086E+12 
Am-242m 1.4129E-OO 9.546 19.092 O.OOE+OO 1.35E-Q5 2.70E-Q5 0.0250 6.790E+l1 
Am-243 1.4774E-07 9.546 19.092 O.OOE+OO 1.41E-Q6 2.82E-Q6 0.0375 5.782E+l1 
C-14 12871E-04 9.546 19.092 O.OOE+OO 1.23E-03 2.46E-03 0.0575 5.935E+ll 
CI-36 2.8120E-OO 9.546 19.092 O.OOE+OO 2.68E-05 5.37E-Q5 0.0850 3.6nE+11 
Cm-243 1.7940E-07 9.546 19.092 O.OOE+OO 1.71E-Q6 3.43E-Q6 0.1250 2.670E+l1 
Cm-244 1.6962E-Q6 9.546 19.092 O.OOE+OO 1.62E-05 3.24E-05 0.2250 3.119E+ll 
Co-6O 1.2839E+OO 9.546 19.092 O.OOE+OO 1.23E+Ol 2.45E+Ol 0.3750 1.593E+11 
Cs-l34 9.0541E-02 9.546 19.092 O.OOE+OO 8.64E-Ol 1.73E+OO 0.5750 2.104E+12 
Cs-l35 3.2195E-05 9.546 19.092 O.OOE+OO 3.07E-04 6.15E-Q4 0.8500 9.031E+l0 
CS-137 2.7564E+OO 9.546 19.092 O.OOE+OO 2.63E+Ol 5.26E+Ol 1.2500 1.834E+12 
Eu-l54 1.5368E-02 9.546 19.092 O.OOE+OO 1,47E-Ol 2.93E-Ql 1.7500 1.=E+09 
Eu-155 2.9293E-Q2 9.546 19.092 O.OOE+OO 2.SOE-Ql 5.59E-Ql 2.2500 1.971E+09 
Fe-55 7.7158E-Ql 9.546 19.092 O.OOE+OO 7.37E+OO 1.47E+Ol 2.7500 1.564E+07 
H-3 1.1111E-02 9.546 19.092 O.OOE+OO 1.00E-Ol 2.12E-Ql 3.5000 1.82OE+06 
1-129 7.3684E-Q7 9.546 19.092 O.OOE+OO 7.03E-OO 1.41E-05 5.0000 1.025E+01 
Kr-85 2.5263E-Ql 9.546 19.092 O.OOE+OO 2,41E+OO 4.82E+OO 7.0000 1.160E+00 
Np-237 1.2427E-OO 9.546 19.092 O.OOE+OO 1.19E-Q5 2.37E-Q5 11.0000 1.=E-Ol 
Pa-231 3.8511E-Q9 9.546 19.092 O.OOE+OO 3.68E-08 7.35E-Q8 
Pb-21O 7.3680E-15 9.546 19.092 O.OOE+OO 7.05E-14 1.41E-13 
Pm-147 2.1023E+OO 9.546 19.092 O.OOE+OO 2.01E+Ol 4.01E+Ol 
Pu-238 l.0383E-Q3 9.546 19.092 O.OOE+OO 9.91E-03 1.98E-Q2 
Pu-239 5.5293E-Q3 9.546 19.092 O.OOE+OO 5.28E-02 l.00E-Ol 
Pu-240 2.1278E-Q3 9.546 19.092 O.OOE+OO 2.03E-Q2 4.00E-02 
Pu-241 1.0195E-Ql 9.546 19.092 O.OOE+OO 9.73E-Ql 1.95E+OO 
Pu-242 2.3128E-Q7 9.546 19.092 O.OOE+OO 2.21E-Q6 4.42E-OO 
Ra-226 5.2782E-14 9.546 19.092 O.OOE+OO 5.04E-13 1.01E-12 
Ra-228 1.9338E-l0 9.546 19.092 O.OOE+OO 1.85E-09 3.69E-Q9 
Ru-l00 9.1684E-02 9.546 19.092 O.OOE+OO B.75E-Ol 1.75E+OO 
8e-79 1.301BE-Q5 9.546 19.092 O.OOE+OO 1.24E-04 2.49E-Q4 
80-126 1.2167E-QS 9.546 19.092 O.OOE+OO 1.16E-04 2.32E-Q4 
8r-90 2.6045E+OO 9.546 19.092 O.OOE+OO 2.49E+Ol 4.97E+Ol 
Tc-99 4.4241 E-<l4 9.546 19.092 O.OOE+OO 4.22E-Q3 8.45E-Q3 
Th-229 1.3713E-l0 9.546 19.092 O.OOE+OO 1.31E-Q9 2.62E-Q9 
Th-230 1.S090E-ll 9.546 19.092 O.OOE+OO 1.73E-l0 3.4SE-l0 
Th-232 2.S27BE-l0 9.546 19.092 O.OOE+OO 2.41E-Q9 4.83E-Q9 
TI-208 1.6947E-Q8 9.546 19.092 O.OOE+OO 1.62E-07 3.24E-Q7 
U-232 4.8737E-Q8 9.546 19.092 O.OOE+OO 4.65E-07 9.30E-Q7 Thermal Power 
U-233 1.2203E-Q7 9.546 19.092 O.OOE+OO 1.16E-Q6 2.33E-OO Nominal Heat Bounding 
U-234 1.5925E-Q7 9.546 19.092 O.OOE+OO 1.52E-Q6 3.04E-OO Output HeatOUlput 
U-235 -2.6194E-OO 9.546 0.000 1.68E-Q4 1.43E-Q4 1.68E-Q4 /Watts) /Watts) 
U-238 1.2693E-Q5 9.546 19.092 O.OOE+OO 1.21E-Q4 2.42E-Q4 5.56E~1 1.11E+OO 
U-238 -3.6331 E-Q8 9.546 0.000 1.05E-Q4 1.05E-Q4 l.05E-Q4 Total Total 
V-90 2.8060E+OO 9.546 19.092 O.OOE+OO 2.49E+Ol 4.98E+Ol 
Other Radionuclides 3.44E+Ol 6.88E+Ol 

m. TetIlDlate~~rviB_ $ulChe<b 
TemD'ate Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Claddln9: SST (304) SST
 
BOL HM Constituents:
 U-ZIHX U
 

BOL Enrichment %:
 19.9 10t02O 

BumupSumma~(MWd)' Basis for bumup used in estimate: 
FromSFD EstImated 

Nomlnal:1 3.8011 9.546 Norrinal bumup caJoolatad from the heevy metal mass <lestroyad. 
Boundln9:1 I 19.092 Bounding bumup assumed to be twice nominal bumup. 

Checks 

estimated Bumupl 
BUmuDMultlDI1er Given Bumup EstImated EOL HMlGlven EOL HM 

Nominal: 0.72 2.51 I 1.001 
Bounding: 1.44 ,

Reactor shutdown, core removal, storage, stllpptng or other date confllmmg that ,rradiatlon ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventor)' Worksheet 
L Fuel and Template IJlf_tion Estimated 

Fuel Name: TRIGA STD (IFE) (U OF AZ.) 'Fuel decay start date: 203S Canister usage:
 
SNFID#: 973 EstImates as 01: 2031) 18"xl0'
 

Fuel Units & Oeser: 2 - ELEMENT Templata: TRIGA-SS (LW/U-2rx, SST, 101020%, U) 0.02
 
Heavy Metal Mas.: B01.=.39k9 ; E01.=.38k9 -Template Bumup(MWd): 6.G!)
 
ROD Storage Si"': INEEL Template BOL Heavy Metal Mass (MT): 0.00019';
 

Template Decay Time- 5 year~ 

n. Eotimates m x" Xb b y" Yb Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radianuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
AC-227 8.5173E-l0 11.455 22.911 O.OOE+OO 9.76E-09
 1.95E-08 AV9·MaV 
Am-241 1.8331E-03 11.455 22.911 O.ooE+OO 2.1O"e-{)2
 420E-{)2 0.0150 3.703E+12
Am-242m 1.4129E-{)6 11.455 22.911 O.ooE+OO 1.62E-OS
 3.24E-{)5 0.0250 8.148E+11 
Am-243 1.4774E-{)7 11.455 22.911 O.ooE+OO 1.69E-{)6
 3.38E-{)6 0.0375 6.939E+11 
C-14 12871E-04 11.455 22.911 O.OOE+OO 1.47E-03
 2.95E·03 0.0575 7.122E+11 
CI·38 2.8120E-{)6 11.455 22.911 O.ooE+OO 3.22E-OS
 6.44E-{)5 0.0850 4.412E+11 
Cm-243 1.7940E-07 11.455 22.911 O.OOE+OO 2.OOE-{)6
 4.11E-OO 0.1250 3.204E+11 
Cm-244 1.6962E-OO 11.455 22.911 O.ooE+OO 1.94E-OS
 3.89E-{)5 0.2250 3.743E+l1 
Co-6O 1.2839E+OO 11.455 22.911 O.ooE+OO 1.47E+01
 2.94E+01 0.3750 1.899E+11 
Cs-134 9.0541E-{)2 11.455 22.911 O.ooE+OO 1.04E+OO
 2.07E+OO 0.5750 2.525E+12 
CS-135 3.2195E-{)5 11.455 22.911 O.ooE+OO 3.69E-{)4
 7.38E-04 0.8500 1.084E+11 
Cs-137 2.7564E+OO 11.455 22.911 O.ooE+OO 3.16E+01
 6.32E+01 1.2500 2.201E+12 
EU-154 1.5388E-{)2 11.455 22.911 O.OOE+OO 1.76E-01
 3.52E-{)1 1.7500 1.467E+09 
Eu-155 2.9293E-{)2 11.455 22.911 O.ooE+OO 3.38E-Ol
 6.71E-{)1 2.2500 2.365E+09 
Fe-55 7.7158E-{)1 11.455 22.911 O.ooE+OO 8.84E+OO
 1.77E+Ol 2.7500 1.877E+07 
H-3 1.1111E-{)2 11.455 22.911 O.ooE+OO 1.27E-Ol
 2.55E-{)1 3.5000 2.185E+06 
1-129 7.3684E-07 11.455 22.911 O.OOE+OO 8.44E-OO
 1.69E-{)5 5.ססOO 1.225E+01 
Kr-SS 2.5263E-{)1 11.455 22.911 O.ooE+OO 2.89E+OO
 5.79E+OO 7.ססOO 1.387E+OO 
Np-237 1.2427E-{)6 11.455 22.911 O.ooE+OO 1.42E-{)5
 2.SSE-{)5 11.ססOO 1.580E-01 
Pa-231 3.8511E-{)9 11.455 22.911 O.ooE+OO 4.41E-08
 8.82E-{)8 
Pb-21 0 7.3880E-15 11.455 22.911 O.ooE+OO 8.46E-14
 1.69E-13 
Pm-147 2.1023E+OO 11.455 22.911 O.ooE+OO 2.41E+Ol
 4.82E+Ol 
PU-238 1.0383E-{)3 11.455 22.911 O.ooE+OO 1.19E-02
 2.38E-{)2 
Pu-239 5.5293E-{)3 11.455 22.911 O.ooE+OO 6.33E-{)2
 1.27E-{)1 
Pu-240 2.1278E-{)3 11.455 22.911 O.ooE+OO 2.44E-{)2
 4.87E-{)2 
PU-241 1.0195E-{)1 11.455 22.911 O.ooE+OO 1.17E+OO
 2.34E+OO 
PU-242 2.3128E-{)7 11.455 22.911 O.ooE+OO 2.65E-{)6
 5.30E-{)6 
Ra-226 5.2782E-14 11.455 22.911 O.OOE+OO 6.OSE-13
 1.21E-12 
Ra-228 1.9338E-l0 11.455 22.911 O.ooE+OO 2.22E-{)9
 4.43E-{)9 
RU-lOO 9.1684E-{)2 11.455 22.911 O.OOE+OO 1.OSE+OO
 2.10E+OO 
5e-79 1.3018E-05 11.455 22.911 O.ooE+OO i.49E-04
 2.98E-{)4 
5n-126 1.2167E-05 11.455 22.911 O.ooE+OO 1.39E-{)4
 2.79E-{)4 
5r-90 2.6045E+OO 11.455 22.911 O.ooE+OO 2.98E+Ol
 5.97E+Ol 
TC-99 4.4241 E-{)4 11.455 22.911 O.ooE+OO 5.07E-{)3
 1.01E-{)2 
Th-229 1.3713E-l0 11.455 22.911 O.ooE+OO 1.57E-09
 3.14E-{)9 
Th-230 1.8090E-l1 11.455 22.911 O.ooE+OO 2.07E-l0
 4.14E-l0 
Th-232 2.5278E-l0 11.455 22.911 O.ooE+OO 2.90E-{)9
 5.79E-{)9 
TI-208 1.6947E-08 11.455 22.911 O.ooE+OO 1.94E-07
 3.88E-{)7 
U-232 4.8737E-OB 11.455 22.911 O.ooE+OO 5.58E-Q7
 1.12E-{)6 Thermal Power 
U-233 12203E-Q7 11.455 22.911 O.ooE+OO 1.40E-{)6
 2.80E-Q6 Nominal Heat Bounding 
U-234 1.5925E-{)7 11.455 22.911 O.ooE+OO 1.82E-{)6
 3.65E-{)6 Output Heat Output 
U-235 -2.6194E-{)6 11.455 0.000 1.69E-{)4 1.39E-04
 1.69E-{)4 (Watts) /Watts} 
U-236 1.2693E-05 11.455 22.911 O.ooE+OO 1.45E-{)4
 2.91 E-{)4 6.67E-01 1.33E+OO 
U-238 -3.6331 E-08 11.455 0.000 1.OSE-{)4 1.04E-{)4
 1.OSE-{)4 Total Total 
V-90 2.6060E+OO 11.455 22.911 O.ooE+OO 2.99E+Ol
 5.97E+Ol 
Other Radionuelides 4.13E+Ol 8.26E+Ol 
m. TemoJate SeiedioIl s-ma....,BtIl'lUIl> ~,.nd Cbed<l> 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

SOL Enrichment %:
 20 10t02O

Bumup summary (MWd) Basis for bumlilp used in estimate: 
FromSFD I EstImated 

Nominal:1 1.900\ 11.455 Nominal bumup cak:ulated from Ihe hoavy metal mass destroyed. 
Bounding:1 I 22.911 Boundilg bumup assumed to bEl twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MUltiDller Given Bumup EstImated EOL HMlGlven EOL HM
 

Nominal: 0.86 6.03 I 1.001
 
Bounding: 1.72
 ,

Reactor shutdown, core removal, storage. shipping or other date confirmmg that Irradiation ceased for fuel. 

'Total bumup for all feel associated ""'" this wo_t must be dividad by BOL heavy melal mass to gel sp«;ific bumup values (MWd/MT). 
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I Fuel Radionuclide Inventory Worksheet 

c1. FueI.llnlIl'~Wonlllltion Estimated 
Fuel Name: TAIGA STD (IFE) (U OF AZ) , Fuel decay start date: 1998 Canister usage: 

SNFID#: 972 Estimates as of: 2030 18"xl0' 
Fuel Units & Daacr: 1 - ELEMENT Template: TAIGA-SS (lW/U-Zrx. SST, 10 to 20%, U) 0.01 
Heavy Metal Mass: BOl=.2Okg ; EOl=.l9kg 'Templale Bumup(MWd): 6,65 
ROD Storage SIIe: INEEl Tamplale BOlHeavy Metal Mass (MT): 0,000195 

Template Dacay Time' 25 years 
JLEstimates m x" x. b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activily Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)2 Burnup (MWd)" (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4,1459E-09 6.682 13.365 O,OOE+OO 2,77E-08 5,54E-08 Avg.MeV 
Am-241 3.5850E-03 6,682 13.365 O.OOE+OO 2.40E-02 4,79E-02 0.0150 1.186E+12 
Am-242m 1.2899E-OO 6.682 13.365 O.OOE+OO 8.62E-06 1.72E-OO 0,0250 2.466E+11 
Am-243 1.4747E-Q7 6,682 13,365 O,OOE+OO 9,85E-07 1.97E-06 0,0375 2,140E+l1 
C-14 1.2839E-04 6.682 13.365 O.OOE+OO 8.58E-04 1.72E-03 0.0575 2.304E+l1 
CI-36 2,8120E-OO 6.682 13.365 O.OOE+OO 1.88E-05 3.76E-OS 0,0850 1.389E+11 
Cm-243 1.1038E-07 6,682 13,365 O,OOE+OO 7,38E-07 l,48E-06 0,1250 9.061E+10 
Cm-244 7.8917E-07 6.682 13.385 O.OOE+OO 5.27E-OO 1.05E-OS 0.2250 1.195E+11 
Co-6O 9,2647E-Q2 6,682 13.365 O,OOE+OO 6,19E-Ol 1.24E+OO 0,3750 5,216E+l0 
Cs-l34 1.0940E-04 6.682 13.385 O.ooE+OO 7.31E-04 1.46E-Q3 0,5750 8,648E+l1 
Cs-l35 3,2195E-05 6.682 13.365 O.ooE+OO 2.15E-Q4 4.30E-04 0,8500 9.285E+09 
Cs-137 1.7368E+OO 6,682 13.365 O.ooE+OO 1.16E+Ol 2.32E+Ol 1,2500 9.534E+10 
Eu-l54 3.OO77E-03 6.682 13.385 O.ooE+OO 2.05E-02 4.10E-02 1.7500 2.417E+08 
Eu-155 1.7925E-Q3 6.682 13.365 O,ooE+OO l,20E-02 2,40E-02 2,2500 5,096E+05 
Fe-55 3.7444E-03 6.682 13.385 O.ooE+OO 2.50E-02 5.ooE-Q2 2.7500 8,617E+03 
H-3 3,6180E-Q3 6.682 13.385 O.ooE+OO 2.42E-Q2 4.84E-02 3,5000 1.811E+01 
1-129 7.3684E-07 6,682 13.365 O,ooE+OO 4,92E-OO 9,85E-06 5,ססOO 7,052E+00 
Kr-85 6.9368E-02 6.682 13.365 O.ooE+OO 4.64E-Ql 9.27E-Ol 7,ססOO 7.961E-ol 
Np-237 12662E-06 6,682 13,365 O,ooE+OO 8,46E-OO l,69E-05 11,ססOO 9.055E-02 
Pa-231 9.1654E-09 6.682 13.385 O.ooE+OO 6.12E-08 1.22E-07 
Pl>-21 0 l,3728E-13 6.682 13.365 O.ooE+OO 9.17E-13 1.83E-12 
Pm-147 1.0702E-02 6.682 13.365 O.OOE+OO 7.15E-02 1.43E-Ql 
Pu-238 8.6692E-04 6.682 13.365 O.ooE+OO 5.93E-Q3 1.19E-Q2 
Pu-239 5.5263E-Q3 6.682 13.365 O.ooE+OO 3,69E-Q2 7.39E-Q2 
Pu-240 2.1233E-Q3 6.682 13.385 O.ooE+OO 1.42E-02 2.84E-02 
Pu-241 3.8962E-Q2 6,682 13,365 O,OOE+OO 2.80E-Ql 5.21E-Ql 
Pu-242 2.3128E-07 6.682 13.385 O.ooE+OO 1.55E-OO 3.09E-06 
Ra-226 4.6752E-13 6.682 13.365 O.ooE+OO 3.12E-12 625E-12 
Ra-228 2.4827E-l0 6.682 13.365 O.ooE+OO l,66E-09 3.32E-Q9 
Ru-lOO 9,8526E-08 6.682 13.385 O.ooE+OO 6.58E-Q7 1.32E-Q6 
Se-79 1.3015E-08 6.682 13.385 O.ooE+OO 8.70E-05 1.74E-Q4 
Sn-126 1.2165E-08 6.682 13.365 O.ooE+OO 8.13E-08 l.63E-04 
Sr-90 1.6195E+OO 6,682 13,365 O,OOE+OO l.08E+Ol 2.16E+Ol 
Tc-99 4.4241E-04 6.682 13.385 O.ooE+OO 2.96E-Q3 5.91E-03 
Th-229 42451E-l0 6.682 13.365 O.ooE+OO 2.84E-09 5.67E-Q9 
Th-230 6.1398E-l1 6.682 13.365 O.ooE+OO 4.10E·l0 8.21E-l0 
Th-232 2.5278E-l0 6.682 13.385 O.ooE+OO 1.69E-Q9 3.38E-Q9 
T1-208 1.5098E-08 6,682 13.365 O.ooE+OO 1.01E-07 2.02E-07 
U-232 4.0662E-08 6.682 13.385 O.ooE+OO 2.72E-Q7 5.43E-Q7 Thermal Power 
U-233 1.2217E-Q7 6,682 13.385 O.ooE+OO 8.16E-07 1.63E-06 Nominal Heat Bounding 
U-234 2.2391E-07 6.682 13.385 O.ooE+OO 1.50E-06 2.99E-Q6 Output Heat Output 
U-235 -2.6194E-06 6.682 0.000 8.43E-08 6,68E-08 8.43E-Q5 (Walta) /Waltal 
U-236 1.2695E-OS 6.682 13.365 O.ooE+OO 8.48E-08 1.70E-Q4 1.42E-Ol 2.84E-Ol 
U-238 -3.6331 E-08 6.682 0.000 5.24E-08 5.22E-08 5.24E-08 Total Total 
V-90 1.6195E+OO 6.682 13.385 O.ooE+OO 1.08E+Ol 2.16E+Ol 
Other Radionuclides 1.15E+Ol 2,30E+Ol 

W. T~~~~r.Y;8 -()~ 
TemDlata Selection Summary 

From SFD Used Basis for Parametar Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM eonstltuents: U-ZrHX U 

BOl Enrichment 0/0: 20 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

NomInal:1 1,9001 6.682 Nominal bumup caJculated from the heavy metal mass destroyed. 
Boundlng:1 I 13.365 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD Mullinllar Given Bumup Estimated EOL HMiGiven EOl HM 

Nominal: 1.00 3.52 I 1.001 
Bounding: 2.01 ,

Reactor shutdown. core removat. storage, shipping or other date confmmng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template Information Estmaled
 

Fuel Name: TRIGA STO (IFE) (U OF IL) 'FueI-.y start date: 2035 Canister usage:
 
SNF 10#: 1048 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 8 . ELEMENT Template: TRIGA-SS (LW/IJ-ZIX, SST. 10 to 20%. U) 0.07
 
Heavy Metal Mass: BO[;,1.56k9 ; EO[;'1.53kg 2Templale Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL IIfOavy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
ll.Eslimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 30.408 60.815 O.ooE+OO 2.59E-08 5.t8E-08 AV9. MeV --- -----
Am-241 t.8331E-Q3 30.408 60.815 O.ooE+OO 5.57E-02 1.11E-Ol 0.0150 9.829E+12 
Am-242m 1.4129E-06 30.408 60.815 O.ooE+OO 4.3OE-Q5 8.59E-Q5 0.0250 2.163E+12 
Am-243 1.4774E-Q7 30.408 60.815 O.ooE+OO 4.49E-OO 8.99E-06 0.0375 1.842E+12 
C-14 1.2871E-04 30.408 60.815 O.ooE+OO 3.91E-Q3 7.83E-Q3 0.0575 1.891E+12 
CI-36 2.8120E-06 30.408 60.815 O.ooE+oo 8.55E-Q5 1.71E-Q4 0.0850 1.171E+12 
Cm-243 1.7940E-07 30.408 60.815 O.ooE+OO 5.46E-06 1.09E-Q5 0.1250 8.505E+ll 
Cm-244 1.6962E-OO 30.408 60.815 O.ooE+OO 5.16E-Q5 1.03E-Q4 0.2250 9.935E+11 
Co-6O 1.2839E+OO 30.408 60.815 O.ooE+OO 3.90E+Ol 7.81E+Ol 0.3750 5.042E+11 
Cs-l34 9.0541E-02 30.408 60.815 O.ooE+OO 2.75E+OO 5.51E+OO 0.5750 6.703E+12 
Cs-l35 3.2195E-Q5 30.408 60.815 O.ooE+OO 9.79E-Q4 1.96E-Q3 0.8500 2.877E+11 
Cs-137 2.7564E+OO 30.408 60.815 O.ooE+OO 8.36E+Ol 1.68E+02 1.2500 5.842E+12 
Eu-l54 1.5368E-Q2 30.408 60.815 O.ooE+OO 4.67E-Ql 9.35E-Ql 1.7500 3.895E+09 
Eu-155 2.9293E-Q2 30.408 60.815 O.ooE+OO 8.91E-Ol 1.78E+OO 2.2500 6.278E+09 
Fe-55 7.7158E-Ql 30.408 60.815 O.ooE+OO 2.35E+Ol 4.69E+Ol 2.7500 4.981E+07 
H-3 1.1111E-Q2 30.408 60.815 O.oOE+OO 3.38E-Ql 6.76E-Ql 3.5000 5.799E+06 
1-129 7.3684E-07 30.408 60.815 O.ooE+OO 2.24E-05 4.46E-Q5 5.0000 3.284E+Ol 
Kr-85 2.5283E-Ql 30.408 60.815 O.ooE+OO 7.68E+OO l.54E+Ol 7.0000 3.718E+OO 
Np-237 1.2427E-06 30.408 60.815 O.ooE+OO 3.78E-05 7.56E-Q5 11.0000 4.237E.Ql 
Pa-231 3.8511E-09 30.408 60.815 O.ooE+OO 1.17E-07 2.34E-Q7 
Pb-21 0 7.3880E-15 30.408 60.815 O.ooE+OO 2.25E-13 4.49E-13 
Pm-147 2.1023E+OO 30.408 60.815 O.ooE+OO 6.39E+Ol 1.28E+02 
Pu-238 1.0383E-Q3 30.408 60.815 O.ooE+OO 3.16E-Q2 6.31E-Q2 
Pu-239 5.5293E-Q3 30.408 60.815 O.ooE+OO l.68E-Ql 3.36E-Ol 
Pu-240 2.1278E-03 30.408 60.815 O.ooE+OO 6.47E-Q2 1.29E-Ql 
Pu-241 1.0195E-Ql 30.408 60.815 O.ooE+OO 3.10E+OO 6.20E+OO 
Pu-242 2.3128E-Q7 30.408 60.815 O.ooE+OO 7.03E-OO 1.41E-Q5 
Ra-226 5.2782E-14 30.408 60.815 O.ooE+OO 1.60E-12 3.21E-12 
Ra-228 1.9338E-l0 30.408 60.815 O.ooE+OO 5.88E-Q9 1.18E-08 
Ru-lOO 9.1684E-Q2 30.408 60.815 O.ooE+OO 2.79E+OO 5.58E+OO 
5e-79 1.3018E-Q5 30.408 60.815 O.ooE+OO 3.96E-Q4 7.92E-Q4 
5n-126 1.2167E-Q5 30.408 60.815 O.ooE+OO 3.70E-Q4 7.4OE-Q4 
5r-90 2.6045E+OO 30.408 60.815 O.ooE+OO 7.92E+Ol 1.58E+02
 
Te-gg 4.4241E-Q4 30.408 60.815 O.ooE+OO 1.35E-Q2 2.69E-Q2
 
Th-229 1.3713E-l0 30.408 60.815 O.ooE+OO 4.17E-Q9 8.34E-Q9
 
Th-23O 1.6090E-ll 30.408 60.815 O.ooE+OO 5.50E-l0 1.10E-Q9
 
Th-232 2.5278E-l0 30.408 60.815 O.ooE+OO 7.69E-Q9 1.54E-06
 
T1-208 1.6947E-06 30.408 60.815 O.ooE+OO 5.15E-Q7 1.03E-06
 
U-232 4.8737E-06 30.408 60.815 O.ooE+OO l.48E-06 2.96E-06 Thermal Power
U-233 1.2203E-07 30.408 60.815 O.ooE+OO 3.71E-Q6 7.42E-Q6 Nominal Heat Bounding 
U-234 1.5925E-Q7 30.408 60.815 O.ooE+OO 4.84E-06 9.68E-06 OUlput Heat Output 
U-235 -2.6194E-06 30.408 0.000 6.74E-Q4 5.95E-Q4 6.74E-Q4 /Watts) /Watts) 
U-236 12693E-Q5 30.408 60.815 O.ooE+OO 3.86E-Q4 7.72E-Q4 1.77E+OO 3.54E+OO 
U-238 -3.6331 E-06 30.408 0.000 4.19E-Q4 4.18E-Q4 4.19E-04 Tola! Tola! 
Y-90 2.6060E+OO 30.408 60.815 O.ooE+OO 7.92E+01 1.58E+02 
Other Radionuelides 1.10E+02 2.19E+02 
ID. Te1lJpIate &lIeetioa Summa.", Buntup~, lind- CIiecl<II 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LW AND UZIRC HYDRIDE LW AND UZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

SOL enrichment %:
 20 101020 

Bumupsumma~(MWd)' Basis for bumup used in estimate: 
FromSFO Estimated 

Nominal:1 30.4081 29.020 Nominal bumup1_directly from SFO (converted to MWd). 
Boundlng:1 60.815 Bounding bumup assumed to be twice nominal bum~. 

Checks 

EslimatedBumupl 
Bumup Multiplier Given Bumup Estimated EOL HINGlven EOL HM
 

NomI;1al: 0.57
 0.95 I 1.001 
Boundlng:1 1.14 ,

Reactor shutdown, core removal, storage, shipping or other date confinnlng that Irradiation ceased for fuel.
 

2Total bumup for all fuol associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWcUMT'I.
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I Fuel Radionuclide Inventory Worksheet 

1,_Ftlcl and Teq>Iate InIonnation Estimated 
Fuel Name: TRIGA STD (IFE) (UG-IRVINE) 1FueI decay start date: 2035 Canister usage: 

SNFID#: 824 Estimates as of: 2030 IS"xl0' 
Fuel Units & Doser: 5 - ELEMENT Template: TAIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.05 
Heavy Metal Maa.: BOl=.92k9 ; EOl=.92k9 "Template Bumup(MWd): 6.65 
ROD Storsge Site: INEEL Template BOL Heavy Metal Mas. (MT): 0.000195 

Template Decay Time' 5 years 

n.. Estimates m x. x. b Y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Templata Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 S.5173E-l0 8.932 17.864 O.OOE..oo 7.61E-Q9 1.52E-08 AV9_ MeV 
Am-241 1.8331E-03 8.932 17.864 O.OOE..oo 1.64E-02 3.27E-Q2 0.0150 2.887E+12 
Am-242m 1.4129E-06 8.932 17.864 O.OOE..oo 1.26E-Q5 2.52E-05 0.0250 6.353E+l1 
Am-243 1.4774E-Q7 8.932 17.864 O.OOE..oo 1.32E-06 2.64E-06 0.0375 5.410E+l1 
C-14 1.2871E-04 8.932 17.864 O.OOE..oo 1.15E-03 2.30E-03 0.0575 5.553E+11 
CI-36 2.8120E-06 8.932 17.864 O.OOE..oo 2.51E-Q5 5.02E-05 0.0850 3.440E+l1 
Cm-243 1.7940E-07 8.932 17.864 O.OOE..oo 1.60E-06 3.20E-06 0.1250 2.498E+11 
Cm-244 1.6962E-06 8.932 17.864 O.OOE..oo 1.52E-OS 3.03E-Q5 0.2250 2.919E+11 
Co-60 1.2839E..oo 8.932 17.864 O.OOE..oo 1.15E+Ol 2.29E+Ol 0.3750 1.481E+l1 
Cs-l34 9.0541E-Q2 8.932 17.864 O.OOE..oo 8.09E-Ol 1.62E..oo 0.5750 1.969E+12 
Cs-135 3.2195E-05 8.932 17.864 O.OOE..oo 2.88E-04 5.75E-04 0.8500 8.450E+10 
Cs-137 2.7564E..oo 8.932 17.864 O.OOE..oo 2.46E+Ol 4.92E+Ol 1.2500 1.716E+12 
Eu-l54 1.5368E-Q2 8.932 17.864 O.OOE..oo 1.37E-Ol 2.75E-Ol 1.7500 1.144E+09 
Eu-155 2.9293E-02 8.932 17.864 O.OOE..oo 2.62E-Ol 5.23E-Ql 2.2500 1.844E+09 
Fe-55 7.7158E-Ol 8.932 17.864 O.OOE+OO 6.89E+OO 1.36E+Ol 2.7500 1.463E+07 
H-3 1.1111E-Q2 8.932 17.864 O.OOE..oo 9.92E-02 1.98E-Ol 3.5000 1.703E+06 
1-129 7.3684E-07 8.932 17.864 O.OOE..oo 6.58E-06 1.32E-05 5.0000 9.930E+OO 
Kr-85 2.5283E-Ol 8.932 17.864 O.OOE+OO 2.26E..oo 4.51E+OO 7.0000 1.125E+00 
Nl>-237 1.2427E-Q6 8.932 17.864 O.OOE..oo 1.11E-05 2.22E-05 11.0000 1.282E-Ol 
Pa-231 3.8511E-09 8.932 17.864 O.OOE..oo 3.44E-Q6 6.88E-Q8 
Pb-21 0 7.3880E-15 8.932 17.864 O.OOE+OO 6.60E-14 1.32E-13 
Pm-147 2.1023E+OO 8.932 17.864 O.OOE+OO 1.88E+Ol 3.76E+Ol 
Pu-238 1.0383E-03 8.932 17.864 O.OOE+OO 9.27E-03 1.85E-02 
PU-239 5.5293E-03 8.932 17.864 O.OOE+OO 4.94E-Q2 9.88E-02 
Pu-240 2.1278E-03 8.932 17.864 O.OOE+OO 1.90E-Q2 3.80E-02 
Pu-241 1.0195E-Ol 8.932 17.864 O.OOE..oo 9.11E-Ol 1.82E+OO 
Pu-242 2.3128E-07 8.932 17.864 O.OOE+OO 2.07E-Q6 4.13E-Q6 
Ra-226 5.2782E-14 8.932 17.864 O.OOE+OO 4.71E-13 9.43E-13 
Ra-228 l.9338E-lO 8.932 17.864 O.OOE..oo 1.73E-Q9 3.45E-09 
RU-l06 9.1664E-D2 8.932 17.864 O.OOE+OO 8.19E-Ol 1.64E+OO 
5e-79 1.3018E-05 8.932 17.864 O.OOE+OO 1.16E-D4 2.33E-04 
5n-126 1.2167E-D5 8.932 17.864 O.OOE+OO 1.09E-04 2.17E-04 
5r-90 2.6045E+OO 8.932 17.864 O.OOE..oo 2.33E+Ol 4.65E+Ol 
Tc·99 4.4241 E-04 8.932 17.864 O.OOE+OO 3.95E-03 7.90E-03 
Th-229 1.3713E-l0 8.932 17.864 O.OOE+OO 1.22E-09 2.45E-09 
Th-230 1.8090E-l1 8.932 17.864 O.OOE+OO 1.62E-l0 3.23E-l0 
Th-232 2.5278E-l0 8.932 17.864 O.OOE..oo 2.26E-Q9 4.52E-D9 
TI-208 1.6947E-D8 8.932 17.864 O.OOE+OO 1.51E-07 3.03E-D7 
U-232 4.8737E-D8 8.932 17.864 O.OOE+OO 4.35E-Q7 8.71E-Q7 Thermal Power 
U-233 1.2203E-Q7 8.932 17.864 O.OOE+OO 1.09E-06 2.18E-06 Nominal Heat Bounding 
U-234 1.5925E-07 8.932 17.864 O.OOE..oo 1.42E-06 2.84E-06 Output HeatOulpul 
U-235 -2.6194E-Q6 8.932 0.000 3.96E-D4 3.73E-D4 3.96E-D4 /Wallsl /Wallsl 
U-236 1.2693E-Q5 8.932 17.864 O.OOE+OO 1.13E-D4 2.27E-D4 5.20E~1 1_04E+OO 
U-238 -3.6331 E-D8 8.932 0.000 2.46E-04 2.46E-04 2.46E-04 Total Total 
Y-90 2.6060E+OO 8.932 17.864 O.OOE+OO 2.33E+Ol 4.88E+Ol 
Other Radionuclides 3.22E+Ol 6.44E+Ol 

m,TfIIlIP/ah>~~;II""'" ande... 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _or: LW AND U ZIRC HYDRIDE LW AND U ZIRC HyDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOL Enrichment 01.: 19.99996708 101020 

Bumup Summary (MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 8.9321 Nominal bumup laksn <Irod1y from SFD (converted 10 MWd). 
Boundlng:1 1 17.864 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eatimated EOL HMiGiven EOL HM 

Nominal: 0.29 0.00 I 0.991 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel. 

~otal bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory W"'o_rk_s,.;;,h.;;ee;..;;...t _ 
J. Fuel and Template Information Estimated 

Fuel Name: TAiGA 8m (IFE) (UC-IRVINE) 1Fuel decay start date: 203E, Canister usage: 
SNF 10 #: 1051 estimates as of: 203(1 18"x10' 

Fuel Units & Oeser: 1 - ELEMENT
 Templ.te: TAIGA-SS (LW/lJ--Zrx, SST. 10 to 20%. U) 0.Q1 
Heavy Metal M.ss: BOl=.19kg ; EOl=.19kg
 Premplate Bumup(MWd): 6.6f;
 
ROD Storage Site: INEEL
 Template BOL Heavy Metal Moss (MT): 0.OOOI9!:
 

Template Decay Time' 5 year.' ..
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Pholons/sec 

Radionuclide Templale Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Invenlones(Ci) Invenlones(Ci) Group (bounding) 
Ac-227 8.5173E-l0 1.867 3.735 O.OOE+OO 1.59E-09 3. 18E-Q9 Avg. MeV 
Am-241 1.8331E-Q3 1.867 3.735 O.OOE+OO 3.42E-03 6.85E-03 0.0150 6.036E+l1
Am-242m 1.4129E-Q6 1.867 3.735 O.OOE+OO 2.64E-Q6 5.28E-Q6 0.0250 1.328E+l1 
Am-243 1.4774E-Q7 1.867 3.735 O.OOE+OO 2.76E-Q7 5.52E-Q7 0.0375 1.131E+ll 
C-14 1.2871E-Q4 1.867 3.735 O.OOE+OO 2.40E-04 4.81E-Q4 0.0575 1.161E+11 
CI-36 2.8120E-Q6 1.867 3.735 O.OOE+OO 5.25E-OO I.OSE-Q5 0.0850 7.192E+l0 
Cm-243 1.7940E-07 1.867 3.735 O.OOE+OO 3.35E-07 6.70E-Q7 0.1250 5.223E+l0 
Cm-244 1.6962E-Q6 1.867 3.735 O.OOE+OO 3.17E-OO 6.33E-Q6 0.2250 6.101E+l0 
C<>-60 1.2839E+OO 1.867 3.735 O.OOE+OO 2.40E+OO 4.79E+OO 0.3750 3.096E+l0 
Cs-l34 9.0541E-Q2 1.867 3.735 O.OOE+OO 1.69E-Ql 3.38E-Ql 0.5750 4.116E+l1 
Cs-l35 3.2195E-Q5 1.867 3.735 O.OOE+OO 6.01E-OS 1.20E-Q4 0.8500 1.766E+l0 
Cs-l37 2.7564E+OO 1.867 3.735 O.OOE+OO 5.15E+OO 1.03E+Ol 1.2500 3.588E+l1 
Eu-l54 1.5368E-Q2 1.867 3.735 O.OOE+OO 2.87E-02 5.74E-Q2 1.7500 2.392E+08 
Eu-155 2.9293E-Q2 1.867 3.735 O.OOE+OO 5.47E-Q2 1.09E-Ql 2.2500 3.855E+08 
Fe-55 7.7158E-Ol 1.867 3.735 O.OOE+OO I.44E+OO 2.86E+OO 2.7500 3.059E+06 
H-3 1.IIIIE-Q2 1.867 3.735 O.OOE+OO 2.07E-Q2 4.15E-Q2 3.5000 3.561E+05 
1-129 7.3684E-Q7 1.867 3.735 O.OOE+OO 1.38E-OO 2.75E-Q6 5.0000 2.076E+OO 
Kr-85 2.5283E-Ql 1.867 3.735 O.OOE+OO 4.72E-Ol 9.43E-Ol 7.0000 2.352E-Ol 
Np-237 1.2427E-Q6 1.867 3.735 O.OOE+OO 2.32E-OO 4.64E-Q6 11.0000 2.680E-02 
Pa-231 3.8511E-Q9 1.867 3.735 O.OOE+OO 7.19E-Q9 1.44E-oB 
Pb-21 0 7.3880E-15 1.867 3.735 O.OOE+OO 1.38E-14 2.76E-14 
Pm-147 2.1023E+OO 1.867 3.735 O.OOE+OO 3.93E+OO 7.85E+OO 
Pu-238 1.0383E-Q3 1.867 3.735 O.OOE+OO I.94E-03 3.86E-Q3 
Pu-239 5.5293E-Q3 1.867 3.735 O.OOE+OO 1.03E-02 2.07E-Q2 
Pu-240 2.1278E-Q3 1.867 3.735 O.OOE+OO 3.97E-Q3 7.95E-Q3 
Pu-241 1.0195E-Ol 1.867 3.735 O.OOE+OO 1.90E-Ql 3.81E-Ql 
Pu-242 2.3128E-Q7 1.867 3.735 O.OOE+OO 4.32E-Q7 8.64E-Q7 
Ra-226 5.2782E-14 1.867 3.735 O.OOE+OO 9.86E-14 1.97E-13 
Ra-228 1.9338E-l0 1.867 3.735 O.OOE+OO 3.61E-l0 7.22E-l0 
Ru-lOO 9.1684E-Q2 1.867 3.735 O.OOE+OO 1.71E-Ql 3.42E-Ql 
8e-79 1.3018E-Q5 1.867 3.735 O.OOE+OO 2.43E-Q5 4.86E-Q5 
8n-126 1.2167E-Q5 1.867 3.735 O.OOE+OO 2.27E-Q5 4.54E-Q5 
8r-90 2.6045E+OO 1.867 3.735 O.OOE+OO 4.86E+OO 9.73E+OO 
Tc-99 4.4241E-Q4 1.867 3.735 O.OOE+OO 8.26E-Q4 1.65E-Q3 
Th-229 1.3713E-l0 1.867 3.735 O.OOE+OO 2.56E-1O 5.12E-l0 
Th-230 1.8090E-ll 1.867 3.735 O.OOE+OO 3.38E-l1 6.76E-ll 
Th-232 2.5278E-l0 1.867 3.735 O.OOE+OO 4.72E-l0 9.44E-l0 
TI-206 1.6947E-oB 1.867 3.735 O.OOE+OO 3.16E-oB 6.33E-oB 
U-232 4.8737E-oB 1.867 3.735 O.OOE+OO 9.10E-oB 1.82E-Q7 Thermal Power 
U-233 1.2203E-Q7 1.867 3.735 O.OOE+OO 2.28E-07 4.56E-()7 Nominal Heat Bounding 
U-234 1.5925E-07 1.867 3.735 O.OOE+OO 2.97E-07 5.95E-07 Outpul HeatOutpul 
U-235 -2.6194E-Q6 1.867 0.000 8.28E-OS 7.79E-OS 8.28E-Q5 (Watts) (Watts) 
U-236 1.2693E-Q5 1.867 3.735 O.OOE+OO 2.37E-Q5 4.74E-Q5 1.09E-ol 2.17E.Ql 
U-238 -3.8331 E-oB 1.867 0.000 5.15E-05 5.14E-Q5 5.15E-Q5 Total Total 
V-90 2.6060E+OO 1.867 3.735 O.OOE+OO 4.87E+OO 9.73E+OO 
Other Radionuclides 6.73E+OO 1.35E+Ol 
m. Template SeIeelioo Summarv. 8tn:'Quu ~,an4~ 
Templale selection Summary 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST -------'-'= 

BOL HM Constituents: lJ--ZrHX U 
BOL enrichment %: 20.00002088 101020 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFO I Estimated 

Nominal:1 1.8671 1.432 NOfrinal bumup taken dired~ from SFO (COIlVerted to MWd). 
Bounding: I 3.735 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
 
Bumun Mullinlier
 Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnl1l: 0.29 0.77 I 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal. storage, shipping or other date conflnnlng that Irradiation ceas9d for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I.FuelandT~Inf~ Estimated 

Fuel Name: TRIGA STD (INDONESIA) 'Fuel decay atart date: 2010 Canister usage: 
SNFID#: 475 Estimates as of: 2030 18"x10' 

Fuel Unlta 1\ Dascr: 174 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST, 10 to 20%, U) 1.57 
Heavy Metal Maaa: BOl=33.93k9 ; EOl=33.25k9 "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Maaa (MT): 0.000195
 

Template Decay Time" 20 years
 

n. Estimates m Xo x. b Yo Y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 647.797 1,295.593 O.OOE+OO 1.71 E-06 3.43E-06 Avg. MeV 
Am-241 3.1429E-03 647.797
 1,295.593 O.OOE+OO 2.04E+OO 4.07E+OO 0.0150 1.298E+14 
Am-242m 1.3195E-06 647,797
 1,295.593 O.OOE+OO 8.55E-04 1.71E-03 0.0250 2.703E+13 
Am-243 1.4753E-07 647.797 1,295.593 O,OOE+OO 9.56E-GS 1.91E-Q4 0.0375 2.341E+13 
C-14 1.2847E-04 647.797 1,295.593 O.OOE+OO 8,32E-02 1.66E-Ol 0.0575 2.519E+13 
CI-36 2.8120E-OS 647.797 1,295.593 O.OOE+OO 1.82E-03 3.64E-03 0.0850 1.521E+13 
Cm-243 1.2465E-07 647.797 1,295.593 O.OOE+OO 8.07E-OS 1.61E-04 0.1250 9.938E+12 
Cm-244 9.5564E-07 647.797 1,295,593 O.OOE+OO 6,19E-04 1.24E-03 0.2250 1.306E+13 
Co-60 1,7880E-Ol 647.797 1,295.593 O.OOE+OO 1.16E+02 2.32E+02 0,3750 5.722E+12 
Cs-l34 5.8692E-04 647.797 1,295.593 O.OOE+OO 3.80E-Ol 7,60E-Ol 0,5750 9.412E+13 
Cs-l35 3.2195E-05 647.797 1,295,593 O,OOE+OO 2.09E-02 4.17E-02 0.8500 1.061E+12 
Cs-137 1.9489E+OO 647.797 1,295.593 O.OOE+OO 1.26E+03 2.52E+03 1.2500 1.758E+13 
Eu-l54 4.5895E·03 647.797 1,295.593 O.OOE+OO 2.97E+OO 5.95E+OO 1,7500 2.726E+l0 
Eu-155 3.6045E-03 647.797 1,295.593 O,OOE+OO 2.33E+OO 4.67E+OO 2.2500 9.388E+07 
Fe-55 1.4185E-02 647.797
 1,295.593 O.OOE+OO 9.19E+OO 1.84E+Ol 2.7500 1.034E+06 
H-3 4.7895E-03 647,797
 1,295.593 O.OOE+OO 3.10E+OO 6.21E+OO 3,5000 5.nOE+03 
1-129 7.3684E-07 847.797 1,295.593 O.OOE+OO 4.77E-04 9.55E-G4 5,0000 6.941E+02 
Kr-85 9.5820E-02 647.797 1,295.593 O.OOE+OO 6.21E+Ol 1.24E+02 7.0000 7.843E+01 
Np-237 1.2552E-06 647.797 1,295.593 O.OOE+OO 8,13E-04 1.63E-03 11.0000 8.926E+OO 
Pa-231 7.0406E-09 647.797 1,295,593 O.OOE+OO 4.56E-06 9.12E-06 
Pb-21 0 5,8000E-14 647.797 1,295.593 O.OOE+OO 3.76E-ll 7.51E-ll 
Pm-147 4.0075E-02 647.797 1,295.593 O.OOE+OO 2,60E+Ol 5.19E+Ol 
Pu-238 92256E-Q4 647.797 1,295.593 O,OOE+OO 5.98E-Ol 1.20E+OO 
PU-239 5.5278E-03 647.797 1,295,593 O.OOE+OO 3.58E+OO 7,16E+OO 
Pu-240 2.1248E-03 647.797 1,295.593 O.OOE+OO 1.38E+OO 2.75E+OO 
Pu-241 4,9549E-02 647.797 1,295.593 O.OOE+OO 3.21E+Ol 6.42E+Ol 
Pu-242 2.3128E-07 647,797 1,295.593 O.OOE+OO 1.50E-04 3.00E-04 
Ra-226 2.4526E-13 647.797 1,295.593 O,OOE+OO 1.59E-l0 3.18E-l0 
Ra-228 2.4015E-l0 847.797 1,295.593 O,OOE+OO 1.56E-07 3.11E-07 
Ru-1OS 3,0602E-OS 647.797 1,295.593 O.OOE+OO 1.98E-03 3.96E-03 
59079 1.3015E-05 647.797 1,295.593 O.OOE+OO 8.43E-03 1.69E-02 
5n-126 1.2165E-05 647,797 1,295,593 O.OOE+OO 7.88E-03 1.58E-02 
5r-90 1.8226E+OO 647.797 1,295.593 O,OOE+OO 1.18E+03 2.36E+03 
Tc-99 4.4241E-04 647.797 1,295.593 O.OOE+OO 2.87E-ol 5.73E-Ql 
Th-229 3.0962E-l0 647.797 1,295.593 O.OOE+OO 2.01E-07 4,01E-07 
Th-230 4.2346E-ll 647.797 1,295,593 O.OOE+OO 2.74E-08 5.49E-oB 
Th-232 2.5278E-l0 647.797 1,295.593 O,OOE+OO 1.64E-07 3.28E-07 
TJ-208 1,5820E-oB 647.797 1,295.593 O.OOE+OO 1.02E-05 2.OSE-05 
U-232 4.2647E-oB 647.797 1,295.593 O.OOE+OO 2.76E-05 5.53E-GS Thermal Power 
U-233 12211E-07 647.797 1,295.593 O.OOE+OO 7,91E-05 1.58E-Q4 Nominal Heat Bounding 
U-234 1.9955E-07 647.797 1,295.593 O.OOE+OO 1.29E-Q4 2.59E-Q4 Output Heat Output 
U-235 -2.6194E-OS 647,797 0,000 1.47E-02 1.30E-02 1.47E-Q2 /Watts) /Wattsi 
U-236 1,2693E-05 647.797 1,295.593 O.OOE+OO 8,22E-03 1.64E-02 1.62E+Ol 3.24E+01 
U-238 -3.6331 E-oB 647.797 0.000 9.12E-03 9.10E-03 9.12E-03 Total Total 
Y-90 1.8241E+OO 647.797 1,295.593 O.OOE+OO 1.18E+03 2.36E+03 
Other RadlOnuelides 1.25E+03 2.49E+03 
llJ. T........~SeJlll.1t/OOs.-ry,••11 i ,RjlClled<$ 
TemDlate selection SummarY 

FromSFD lJsecI Basis for Parameter Differences: -_: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BOL HM eon_ta: U-ZrHX U 
BOL Enrichment %: 20.00000041 10t02O 

BumupSumma~(MWd)' Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal:) 330.682 647,797 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounellng:1 I 1,295.593 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
BumUD MultiDiIer Given BumuD Estimated EOL HMlGlvan EOl HM 

Nominal: 0.56 1.96 I 1,001 
Bounding: 1.12,

Reactor shutdown, core removal. storage. shiPPing or other date conflnnlng that IrradiatIOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory W.;:or;,;,ks=h;,;,ee=t~ _ 
1. Fuel and T~ lJlfOlOllllliou 

Fuel Name: TRIGA STD (INDONESIA) 
SNFID#: 476 

Fuel Units & Oeser: 71 - ELEMENT 
Heavy MelaJ Mass: 6OLo13.85I<g ; EOLo13.571<g 
ROD Storage Site: INEEL 

1:=uel det:ay start date: 201(1 
Estimates as of: 203(1 

Template: TRIGA-SS (LW/U_Zrx, SST, 10 to 20%, U) 
'Templote Bumup(MWd): 6.6~,
 

Template BOl Heavy MelaJ Mass (MT): 0.OOO19~,
 

Template Decay Time' 20 yeam
 

m Xo b Yo 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) 
Ae-227 2.6436E-09 264.331 528.662 O.OOE_+OO 6.99E-07 1.40E-06 
Am-241 3.1429E-03 264.331 528.662 O.OOE_+OO 8.31E-01 1.66E_+OO 
-';AC:mc.._"247.2"'m=--------:1;C.3::01;;95~Ec;-062-----;;2"64-;:."33"1~----5:O;2"8;::.66~2:---0.00E_+OO 3.49E-Q4 6.98E-Q4 
Am-243 1.4753E-07 264.331 528.662 O.OOE_+OO 3.90E_05 7.80E_05 
_;C"'-1-:::4=--------="1.'=284:==:7:;oEc;-Q40::------:2"'64'='=.33~1~---_;5'=28::c.~66:o;2:- __~0,o:.OO:::,E~-+OO'=--......,3~.40E-02 6.79E-02 
CI-36 2.8120E-06 264.331 528.662 O.OOE_+OO 7.43E-Q4 1.49E-03 

Cm-244 9.5564E-07 264.331 528.662 O.OOE_+OO 2.53E-04 
-;C~O-c..60~'----------=-1~.7:=880=E~-o7'-1-----'2~64""'.33""'1----~5';:28~."'66~2=----·0='=.ooE_+OO 4.73E+01 
Cs-134 5.8692E-Q4 264.331 528.662 O.OOE_+OO 1.55E-01 
-;C"'S'--1=35~-------~3~.2"1"'95=:E;._05~-----'2~64""'.33""'1----~5';:2~8."'66"·2:-----'0"'."'ooE_+OO 8.51 E-03 
"'C:=S-;-1"'3-';-7 17-.948'O:?"'9"'Ec.;-+OO;;c- --:2"'64-=-."'33~1~---._;;5'=28==.~66=o2 O.OOE_+OO 5.15E+02 
Eu-154 4.5895E-03 264.331 528.662 O.OOE_+OO 1.21E+OO 

"'E"'u-;-1"'5"-5 3:,::."'604~5c;:Ec;-03;;;------:2"'64-=-.:::33~1~---._;;5_;;28==.,,66=o2;__--O;o,.;o;OOE'--+OO~--__;:9c=.53;~E-:-o"'1,__ 
Fe-55 1.4185E-02 264.331 528.662 0.001:_+00 3.75E+OO 
H-3 4.7895E-03 264.331 528.662 O.OOE_+OO 1.27E_+OO 

Pu-242 2.3128E-07 264.331 528.662 O.ooE_+OO 6.11E_05 
-ioRa~-22~6---------'2~.':C45;.;2~6"'E-;-1c;;3c----:-;2;;;64:;:.:;;33;c1;-----';5:;;28~.~662 O.OOE_+OO 6.48E-11 
"R"'a'-'-22=='=8 72.~40~1="5o=E"'-1="0'------'2~64'='=.33'='_1 ----':5:;2~8."'66~~2 O.OOE_+OO 6.35E-06 
Ru-106 3.0602E-06 264.331 528.662 O.OOE_+OO 8.09E-04 
5e-79 1.3015E_05 264.331 528.662 O.OOE_+OO 3.44E-03 

Est:mated 
Canister usage: 

18"x10' 
0.64 

Gamma Sources 
Photon Total 
Energy Photons/see 
Group (bounding) 

Avg. MeV 
0.0150 5.298E+13 
0.0250 1.103E+13 
0.0375 9.554E+12 
0.0575 1.028E+13 
0.0850 6.205E+12 

.;:C"=mO'-2"'43;;;--------~1.~2465~"'E:-;-o~7:------:-;2~64=O.:;;33;c1;-----';5:;;28~."'66~2;----~0:;;.0"0.E~_+OO~---3;;:;;.29~_____s:s9E_'0:=5-+-"'0."'12=50:::....----=-4.'=05=5=E-'-+1'-'C 2 
5.05E-Q4 0.2250 5.328E+12 
9.45E+01 0.3750 2.335E+12 
3.10E-01 0.5750 3.840E+13 
1.70E-02 0.8500 4.329E+11 
1.03E+03 1.2500 7.173E+12 
2.43E+OO 1.7500 1.112E+10 
1.91 E_+OO 2.2500 3.831E+07 
7.50E_+OO 2.7500 4.221E+05 
2.53E_+OO 3.5000 2.354E+03 

1-129 7.3684E-07 264.331 528.662 O.OOE_+OO 1.95E-04 3.90E-04 5.0000 2.832E+02 
Kr-85 9.5820E-02 264.331 528.662 O.OOE_+OO 2.53E+01 5.07E+01 7.0000 3.200E+01 
Np-237 1.2552E-06 264.331 528.662 O.OOE_+OO 3.32E-Q4 6.64E-Q4 11.0000 3.642E+OO 
Pa-231 7.0406E-09 264.331 528.662 O.OOE_+OO l.86E-06 3.72E-06 
Pl>-210 5.8000E-14 264.331 528.662 O.OOE_+OO 1.53E-11 3.07E-11 
Pm-147 4.0075E-02 264.331 528.662 O.OOE_+OO 1.06E+01 2.12E+01 
Pu-236 9.2256E-Q4 264.331 528.662 O.OOE_+OO 2.44E-01 4.88E-01 
Pu-239 5.5278E-03 264.331 528.662 O.OOE_+OO 1.46E+OO 2.92E_+OO 
Pu-240 2.1248E-03 264.331 528.662 O.OOE_+OO 5.62E-01 1.12E_+OO 
Pu-241 4.9549E-02 264.331 528.662 O.ooE_+OO 1.31 E+01 2.62E+01 

1.22E-Q4
1.30E-10 
1.27E-07 
l.82E-03 
6.86E-03 

5n-126 1.2165E_05 264.331 528.662 O.OOE_+OO 3.22E-03 6.43E-03 
5r-90 1.8226E+OO 264.331 528.662 O.OOE_+OO 4.82E+02 9.64E+02 
Te-99 4.4241E-Q4 264.331 528.662 O.OOE_+OO 1.17E-01 2.34E-01 
Th-229 3.0962E-10 264.331 528.662 O.OOE_+OO 8.18E-08 1.64E-07 

,andCbeeb 

From SFD Used Basis for Parameter Differences: 
Template Selection Summary 

Reactor MocIeratot": LW AND U ztRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BO~o~~;=~~t--:::20::.U-~0000004::Z:::rH;;;X:-:-:-1----t----:;c10::~;:-0-::20-;:----j 

m. T..-Jate SeIedIoo Summarv. 

Th-230 4.2346E-11 264.331 528.662 O.OOE_+OO 1.12E-08 2.24E-06 
""Th-~2"'32~------_..:;:2.~5;c.27"'8;:;:Ec;-1;;;0;_----:2"'64'='=.33'='_1---__;:5:;2;;:8.:::;o662 O.OOE_+OO 6.68E-08 1.34E-07 
TI-208 1.5820E-06 264.331 528.662 O.OOE_+OO 4.18E-06 8.36E-06 

Thennal Power 
-iUi--;;:233:;:;- --;l.:;.22~1~1E~-o-;;:;7----_c2"'64s:;.33~1----_';5:;;2"'8.:;;66,,2> O.OOE+OO 3.23E-05 6.46E-05 
-iUi--2;;;3;;;2:___------~4.:;;2~64i_i7~E:..;-08~------;2i;;64;;:;:.33~1---_,;5:;;28.662 O.ooE_+OO 1.13E_05 2.25E-Q5 

Nominal Heat Bounding 
U-234 1.9955E-07 264.331 528.662 O.OOE_+OO 5.27E_05 1.05E-Q4 Output Heal OUtput
 
U-235 -2.6194E-06 264.331 0.000 5.98E-03 5.29E-03 5.98E-03 <Wattsl <Wattsi
 
U-236 1.2693E_05 264.331 528.662 O.OOE_+OO 3.36E-03 6.71 E-03 6.61 E+OO 1.32E+Ol
 
U-238 -3.6331 E-08 264.331 0.000 3.72E-03 3.71 E-03 3.72E-03 Total Total
 
v-oo 1.8241E+OO 264.331 528.662 O.OOE_+OO 4.82E+02 9.64E+02
 
Other Radionuelides 5.09E+02 1.02E+03 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD I estimated
 

Nomlnal:1 134.9331 264.331 Nominal bumup calculated from Ihe heavy melal mass destroyed.
 
Boundlng:1 1 528.662 Bounding bumup assumed to be twice nominal bumup.
 

Checks 
estimated Bumupl 

Given BumupBumUD Mu1tiD11er Estimated EOl HMlGlven EOl HM
 
Nominal: 0.56 1.96 I 1.001
 

Bounding: 1.12
 ,
Reactor shutdown, core removal. storage. stUPPlng or other date confmmng that nradiatlon ceased for fuel. 

2Total bumup for aU fuel nssociated with this wol'1W\eet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. FlJel and T~Wormatioo Estimated 

Fuel Name: TRIGA STD (ITALY) 'Fuef decay start date: 1997 Canister usage: 
SNFID#: 467 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 64 - ELEMENT Template: TRIGA-AI (LW/U-Zrx, Alum., 10 to 20%. U) 0.58 
Heavy Metal Mass: BOl=ll.93kg ; EOL=ll.90kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00018
 

Template Decay Time' 25 years
 
II. EsdDwtes m x" x. b y" y.
 Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ae-227 3.8271E-09 58.133 116.266 O.OOE+OO 2.22E-07 4.45E-07 Avg. MeV
Am-241 4.4195E-03 SB.l33 116.266 O.OOE+OO 2.57E'()l 5.14E-Ol 0.0150 1.051E+13
Am-242m 1.8195E-<J6 SB.l33 116.266 O.OOE+OO l.06E-04 2.12E-04 0.0250 2.171E+12 
Am-243 2.3278E'()7 58.133 116.266 O.OOE+OO l.35E-05 2.71E-<J5 0.0375 2.174E+12 
C-14 4.3203E'()5 58.133 116.266 O.OOE+OO 2.51E-03 5.02E'()3 0.0575 2.085E+12
CI-36 4.3023E-08 58.133 t16.266 O.OOE+OO 2.50E-06 5.00E-<J6
 0.0850 1.254E+12
Cm-243 1.6872E-07 58.133 116.266 O.OOE+OO 9.81E-06 1.96E-05
 0.1250 1.275E+12
Cm-244 l.4680E-06 58.133 116.266 O.OOE+OO 8.52E'()5 1.70E-04
 0,2250 1.135E+12
Co-60 2.2376E-03 SB.l33 116.266 O.OOE+OO 1.30E-Ol 2.60E-Ol
 0.3750 4.718E+ll
Cs-l34 1.2525E-<J4 SB.l33 116.266 O.OOE+OO 7.28E-03 1.46E-02
 0.5750 7.632E+12
Cs-135 3.1549E-05 SB.l33 116.266 O.OOE+OO l.83E-03 3.67E'()3
 0.8500 6.299E+11 
Cs-137 1.7368E+OO 58.133 116.266 O.OOE+OO 1.01E+02 2.02E+02
 1.2500 6.610E+ll
Eu-l54 2.6947E'()l 58.133 116.266 O.OOE+OO 1.57E+Ol 3.13E+Ol
 1.7500 2.023E+10 
Eu-155 2.6857E-02 58.133 116.266 O.OOE+OO 1.56E+OO 3.12E+OO
 2.2500 3.105E+05
Fe-55 4.2105E-05 58.133 116.266 O.OOE+OO 2.45E-03 4.90E-03
 2.7500 7. 150E+04 
H-3 3.5173E-03 58.133 116.268 O.OOE+OO 2.04E'()l 4.09E-Ol
 3.5000 1.843E+02
1-129 7.3605E-07 SB.l33 116.266 O.OOE+OO 4.29E'()5 8.SBE-05
 5.0000 7.2SSE+Ol
Kr-85 6.9283E'()2 SB.l33 116.266 O.OOE+OO 4.03E+OO 8.05E+OO
 7.0000 8.203E+OO
Np-237 1.4752E-<J6 SB.l33 116.266 O.OOE+OO 8.58E'()5 1.72E-<J4
 11.0000 9.336E.j)1
Pa-231 8.3970E'()9 SB.l33 116.268 O.OOE+OO 4.88E-07 9.76E'()7
 
Pb-21 0 1.4995E-13 58.133 116.266 O.OOE+OO 8.72E-12 1.74E-ll
 
Pm-147 1.0567E.()2 58.133 116.268 O.OOE+OO 6.14E-Ol 1.23E+OO
 
Pu-238 1.1543E-<J3 58.133 116.266 O.OOE+OO 6.71E'()2 1.34E'()l 
Pu-239 5.6917E'()3 58.133 116.266 O.OOE+OO 3.31E'()l 6.62E-Ol 
Pu-240 2.2602E-03 SB.l33 116.266 O.OOE+OO 1.31E'()l 2.83E-Ol 
Pu-241 4.8045E'()2 SB.l33 116.266 O.OOE+OO 2.79E+OO 5.59E+OO 
Pu-242 3.0602E-07 58.133 116.266 O.OOE+OO 1.78E'()5 3.56E-05 
Ra-226 5.1293E-13 SB.l33 116.266 O.OOE+OO 2.98E-ll 5.96E-ll 
Ra-228 2.3323E-l0 SB.l33 116266 O.OOE+OO 1.36E-<J8 2.71E-<J8
 
Ru-l06 1.0075E'()7 SB.l33 116.268 O.OOE+OO 5.86E-06 1.17E-<J5
 
5e-79 1.2935E-OS 58.133 116.266 O.OOE+OO 7.52E-<J4 1.50E.()3
 
5n-126 1.2238E-OS 58.133 116.266 O.OOE+OO 7.11E-04 1.42E.()3
 
5r-90 1.6165E+OO 58.133 116.266 O.OOE+OO 9.40E+Ol 1.88E+02
 
Te-99 4.4120E-04 SB.l33 116.266 O.OOE+OO 2.56E'()2 5.13E-02
 
Th-229 4.5684E-l0 SB.l33 116.266 O.OOE+OO 2.66E-<J8 5_31E-<J8
 
Th-230 6.8271E-ll SB.l33 116.266 O.OOE+OO 3.97E'()9 7.94E-09
 
Th-232 2.3744E-l0 58.133 116.266 O.OOE+OO l.38E-<J8 2.76E-<J8
 
T1-208 1.7368E-<J8 SB.l33 116.266 O.OOE+OO 1.01E-06 2.02E-<J6
 
U-232 4.6797E-08 SB.l33 116266 O.OOE+OO 2.72E-<J6 5.44E-<J6
 Thermal Power
U-233 1.3146E.()7 SB.l33 116.266 O.OOE+OO 7.64E-06 1.53E-<J5 Nominal Heal Bounding
U-234 2.5729E'()7 58.133 116.266 O.OOE+OO 1.50E-05 2.99E-<J5 Output Heat Output
U-235 -2.6159E-<J6 58.133 0.000 5.10E-<J3 4.94E-03 5.10E-<J3 /Watts\ /Watts\
U-236 12719E-05 SB.l33 116.266 O.OOE+OO 7.39E-<J4 1.48E-<J3 1.29E+OO 2.59E+OO
U-238 -3.6857E-08 SB.l33 0.000 3.22E-<J3 3.21 E-<J3 3.22E-<J3 Total Total
V-90 1.6165E+OO SB.l33 116.266 O.OOE+OO 9.40E+Ol 1.88E+02 
Other Radionuelides 1.09E+02 2.19E+02 

·m.'relll1llllk:~~rv.·~ aJl\ICbeeI<s 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_Modwator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel C1addlng: ALUM (1100) ALUM 
BOL HM Constltuen1s: U-ZrHX U 

BOL Enrichment 01.: 19.76448407 10t02O 

Bumup Summary (MWdt Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:I-I --'-SS"'."'133"'lt-I -:=24-:::.-:::436:: Nominal bumup taken diredly from SFO (converted 10 MWd),
Boundlng:1 I 116.266 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MultiPlier Given BumuD Estimated EOl HMlGlven EOL HM 

Nomlna':1 0.13 0.42 I 1.001 
Bounding: 0.26 ,

Reactor shutdown, core removal, storage, shipping or other date confnnllng that irradiation ceased for fuel. 

2Tolal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to gel specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Information Estimated
 

Fuel Name: TR,GASTD (ITALY) 'Fuel decay start date: 201C Canister usage:
 
SNFID#: 466 Estimates as 01: 203C 18"x10' 

Fuel Units & Oeser: 60 - ELEMENT Template: TRIGA-AI (lW/U-Zr;(, Alum.• 10 to 2Q'}o, U) 0.54 
_vy Metal Mass: BOl=10.80kg ; EOl=10.74kg 2Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl He3vy Metal Mass (MT): O.OOOI€ 

Template Decay Time' 20 yea" 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Burnup (MWdj' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.4556E-09 57.271 114.542 O.OOE+OO 1.41E-07
 2.81E-07 Avg. MeV 
Am-241 3.8752E-03 57.271 114.542 O.OOE+OO 2.22E-Ol
 4.44E-Ol 0.0150 1.175E+13 
Am-242m 1.8617E-D6 57.271 114.542 O.OOE+OO 1.oiE-04
 2.13E-04 0.0250 2.427E+12
Am-243 2.3293E-07 57.271 114.542 O.OOE+OO 1.33E-05
 2.67E-05 0.0375 2.541E+12 
C-14 4.3233E-OS 57.271 114.542 O.OOE+OO 2.48E-03
 4.95E-03 0.0575 2.348E+12
CI-36 4.3023E-08 57.271 114.542 O.OOE+OO 2.48E-06
 4.93E-D6 0.0850 1.430E+12 
Cm-243 1.9053E-07 57.271 114.542 O.OOE+OO 1.09E-05
 2.18E-05 0.1250 1.60SE+12
Cm-244 1.7744E-D6 57.271 114.542 O.OOE+OO 1.02E-04
 2.03E-04 0.2250 1.296E+12 
Co-8O 4.3188E-03 57.271 114.542 O.OOE+OO 2.47E-Ol
 4.95E-01 0.3750 5.323E+11
Cs-l34 6.7188E-04 57.271 114.542 O.OOE+OO 3.85E-02
 7.70E-02 0.5750 8.481E+12 
Cs-l35 3.1549E-05 57.271 114.542 O.OOE+OO 1.81E-03
 3.61E-03 0.8500 9.023E+l1 
Cs-137 1.9489E+OO 57.271 114.542 O.OOE+OO 1.12E+02
 2.23E+02 1.2500 9.721E+11 
Eu-l54 4.0301E-ol 57.271 114.542 O.OOE+OO 2.31E+Ol
 4.62E+Ol 1.7500 2.912E+l0 
Eu-155 5.4000E-02 57.271 114.542 O.OOE+OO 3.09E+OO
 6.19E+OO 2.2500 4.617E+05 
Fe-55 1.5955E-04 57.271 114.542 O.OOE+OO 9.14E-03
 1.83E-02 2.7500 7.683E+04 
H-3 4.6571E-03 57.271 114.542 O.OOE+OO 2.67E-Ol
 5.33E-01 3.5000 5.412E+02 
1-129 7.3805E-07 57.271 114.542 O.OOE+OO 4.23E-05
 8.45E-OS 5.0000 7.108E+Ol 
Kr-85 9.5684E-02 57.271 114.542 O.OOE+OO 5.48E+OO
 1.10E+Ol 7.0000 8.038E+00 
Np-237 1.4618E-06 57.271 114.542 O.OOE+OO 8.37E-OS
 1.67E-04 11.0000 9.151E-Ql 
Pa-231 6.4782E-09 57.271 114.542 O.OOE+OO 3.71E-07
 7.42E-07 
Pb-21 0 6.3158E-14 57.271 114.542 O.OOE+OO 3.62E-12
 7.23E-12 
Pm-147 3.9564E-02 57.271 114.542 O.OOE+OO 2.27E+OO
 4.53E+OO 
Pu-238 1.2008E-03 57.271 114.542 O.OOE+OO 6.88E-02
 1.38E-ol 
Pu-239 5.6917E-03 57.271 114.542 O.OOE+OO 3.26E-01
 6.52E-ol 
Pu-240 2.2617E-03 57.271 114.542 O.OOE+OO 1.30E-Ol
 2.59E-ol 
Pu-241 6.1113E-02 57.271 114.542 O.OOE+OO 3.50E+OO
 7.00E+OO 
Pu-242 3.0602E-07 57.271 114.542 O.OOE+OO 1.75E-05
 3.51E-05 
Ra-226 2.6707E-13 57.271 114.542 O.OOE+OO 1.53E-11
 3.06E-ll 
Ra-228 22556E-l0 57.271 114.542 O.OOE+OO 1.29E-oB
 2.58E-oB 
Ru-l06 3.1293E-D6 57.271 114.542 O.OOE+OO 1.79E-04
 3.58E-04 
5e-79 1.2935E-05 57.271 114.542 O.OOE+OO 7.41E-04
 1.48E-03 
5n-126 1.2238E-OS 57.271 114.542 O.OOE+OO 7.01E-04
 1.40E-03 
5r-90 1.8195E+OO 57.271 114.542 O.OOE+OO 1.04E+02
 2.08E+02 
Te-99 4.4120E-04 57.271 114.542 O.OOE+OO 2.53E-02
 5.OSE-02 
Th-229 3.3308E-10 57.271 114.542 O.OOE+OO 1.91E-oB
 3.82E-oB 
Th-230 4.6526E-l1 57.271 114.542 O.OOE+OO 2.86E-09
 5.33E-09 
Th-232 2.3744E-10 57.271 114.542 O.OOE+OO 1.36E-oB
 2.72E-oB 
T1-208 1.8195E-oB 57.271 114.542 O.OOE+OO 1.04E-D6
 2.08E-D6 
U-232 4.9098E-oB 57.271 114.542 O.OOE+OO 2.81E-D6
 5.62E-D6 Thennal Power 
U-233 1.3140E-07 57.271 114.542 O.OOE+OO 7.53E-06
 1.51E-05 Nominal Heat Sounding 
U-234 2.2571E-07 57.271 114.542 O.OOE+OO 1.29E-OS
 2.59E-05 Output HeatOulput 
U·235 -2.6159E-06 57.271 0.000 4.67E-03 4.52E-03
 4.67E-03 /Watts} /Wattsi 
U-236 1.2719E-05 57.271 114.542 O.OOE+OO 7.28E-04
 1.46E-03 1.4SE+OO 2.97E+OO 
U-238 -3.8857E-oB 57.271 0.000 2.90E-03 2.90E-03
 2.90E-03 Total Total 
Y-90 1.8211E+OO 57.271 114.542 O.OOE+OO 1.04E+02
 2.09E+02 
Other Radianuelides 1.20E+02 2.40E+02 
In. Temolate Sdeetiot. Summarv, B andChecb 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_ Moderator: 

LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
 
BOl HM Constituents:
 U-ZrHX U
 

SOL Enrichment 0/0.:
 20 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal:1 52.6281 57.271 Nominal bumup calculated from the heevy metal mass destroyed.
 
Bounding:1 1 114.542 Bounding bumup assumed to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Mul1ipller Given Bumup E<lUmated EOl HMlGlven EOL HM 

Nominal: 0.14 1.09 I 1.001
 
Bounding: 0.29,

Reactor shutdown. core removal, storage, shiPping or other date confmmng that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FlIcl andTelQPlakW-timl Estimated 

Fuel Name: TRIGA 8TD (ITAlV) 'Fuel decay start elate: 2010 Canister usage: 
SNFID#: 477 Estimates as of: 2030 lS"xl0' 

Fuel Units & Oeser: 48 - ELEMENT Template: TRIGA·SS (lW/U-Zrx, SST, 10 to 20%, U) 0,43 
Heavy Metal Ma••: BOl.=9.36l<g ; EOl.=9.17kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 20 years 
D.Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 178,703 357.405 O,OOE+OO 4.72E-07 9.45E-07 Avg. MeV 
Am-241 3.1429E-03 178.703 357,405 O.OOE+OO 5.62E-Ol 1,12E+OO 0.0150 3.582E+13 
Am-242m 1,3195E-06 178.703 357.405 O.OOE+OO 2,36E-04 4.72E-04 0.0250 7.456E+12 
Am-243 1.4753E-07 178,703 357.405 O,OOE+OO 2.64E-05 5.27E-05 0.0375 6.459E+12 
C-14 1.2847E-04 178.703 357,405 O.OOE+OO 2.30E-02 4.59E-02 0.0575 6.949E+12 
CI-36 2.8120E-06 178.703 357.405 O,OOE+OO 5,03E·04 1.01E-03 0.0850 4.195E+12 
Cm-243 1.2465E-07 178.703 357.405 O.OOE+OO 223E·05 4.45E-05 0.1250 2.742E+12 
Cm-244 9.5564E-07 178.703 357,405 O.OOE+OO 1,71E-04 3.42E-04 0.2250 3.602E+12 
Co-60 1.7880E-ol 178.703 357.405 O.OOE+OO 3.20E+Ol 6.39E+Ol 0.3750 1.579E+12 
Cs-l34 5.8692E-04 178.703 357.405 O.OOE+OO 1.OSE-Ol 2.10E-ol 0.5750 2.596E+13 
Cs-l35 3.2195E-OS 178.703 357,405 O.OOE+OO 5.75E-03 1.15E-02 0.8500 2.926E+11 
Cs-137 1.9469E+OO 178.703 357.405 O.OOE+OO 3.46E+02 6.97E+02 1.2500 4.849E+12 
Eu-l54 4.5895E-03 178.703 357.405 O,OOE+OO 8.20E-Ol 1,64E+OO 1.7500 7.521E+09 
Eu-155 3.6045E-03 178,703 357,405 O.OOE+OO 6.44E-Ol 1.29E+OO 2,2500 2.590E+07 
Fe-55 1.4185E-02 178.703 357.405 O.OOE+OO 2.53E+OO 5.07E+OO 2.7500 2.854E+05 
H-3 4.7895E-03 178.703 357.405 O,OOE+OO 8.56E-Ol 1,71E+OO 3.5000 1.592E+03 
1-129 7.3684E-07 178,703 357.405 O.OOE+OO 1.32E-04 2.63E-04 5.0000 1.915E+02 
Kr-85 9.5820E-02 178.703 357.405 O.OOE+OO 1.71E+Ol 3.42E+Ol 7.0000 2.164E+Ol 
Np-237 1,2552E-06 178.703 357.405 O.OOE+OO 2.24E-04 4,49E-04 11,0000 2.462E+00 
Pa-231 7.0406E-09 178,703 357.405 O.OOE+OO 126E-OB 2.52E-06 
Pb-21 0 5.8000E-14 178.703 357.405 O.OOE+OO l.04E-ll 2.07E-ll 
Pm-147 4,OO75E-02 178.703 357.405 O.OOE+OO 7.16E+OO 1.43E+Ol 
PU-238 9.2256E-04 178.703 357.405 O.OOE+OO 1.85E-Ol 3.30E-ol 
Pu-239 5.5278E-03 178.703 357.405 O.OOE+OO 9.88E-Ol l.88E+OO 
Pu-24O 2. 1246E-Q3 178.703 357.405 O.OOE+OO 3.80E-ol 7.59E-ol 
Pu-241 4,9549E-02 178.703 357.405 O.OOE+OO 8,85E+OO 1.77E+Ol 
Pu-242 2.3128E-07 178,703 357.405 O.OOE+OO 4.13E-Q5 8.27E-05 
Ra·226 2.4526E-13 178.703 357,405 O.OOE+OO 4.38E-ll 8.77E-ll 
Ra-228 2,4015E-l0 178.703 357.405 O,OOE+OO 4.29E-06 8.58E-06 
RU-1OB 3.0602E-06 178,703 357.405 O.OOE+OO 5.47E-04 1.09E-03 
8e-79 1.3015E-05 178.703 357.405 O.OOE+OO 2.33E-03 4.65E-03 
8n-126 1,2165E-05 178,703 357.405 O.OOE+OO 2.17E-Q3 4.35E-03 
8r-90 1.8226E+OO 178,703 357.405 O.OOE+OO 3.26E+02 6.51E+02 
Te-99 4.4241E-04 178.703 357,405 O.OOE+OO 7,91E-02 1.58E-ol 
Th-229 3.0962E-l0 178.703 357.405 O.OOE+OO 5.53E-08 1.11E-07 
Th·230 4.2346E-l1 178.703 357.405 O,OOE+OO 7.57E-09 1.51E-06 
Th-232 2.5278E-l0 178.703 357,405 O.OOE+OO 4.52E-06 9.03E-06 
T1-208 1.5820E-06 178.703 357.405 O.OOE+OO 2.83E-06 5.65E-06 
U-232 4.2647E-08 178.703 357.405 O.OOE+OO 7.62E-OB 1.52E-05 Thermal Power 
U-233 1.2211E-07 178.703 357.4OS O.OOE+OO 2,18E-05 4.36E-Q5 Nominal Heat Bounding 
U-234 1.9955E-07 178.703 357.405 O.OOE+OO 3.57E-05 7,13E-05 Output HeatOulput 
U-235 -2.6194E-OB 178.703 0.000 4.OSE-03 3.58E-03 4.OSE-03 (W_I (Wattsl 
U-236 1.2693E-05 178.703 357.405 O.OOE+OO 2.27E-03 4.54E-Q3 4.47E+OO 8.94E+OO 
U·238 -3.6331 E-06 178.703 0.000 2.52E-03 2,51E-Q3 2.52E-03 Total Total 
Y-90 1.8241E+OO 178.703 357.405 O.OOE+OO 3.26E+02 6.52E+02 
Other Radionuelides 3.44E+02 6.88E+02 
$.Temulak~~rv.B..m andC". 
Template Selection Summary 

R__: FromSFD . Basis for Parameter Differences: 
LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U
 

BOL Enrichment 'Yo:
 20 10to20 

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 91.2231 178.703 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 357.405 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimatad EOl HMiGlven EOl HM 

Nominal:1 0.56 1.96 I 1.001 
Bounding: 1.12 ,

Reactor shutdovm, core removal, storage, stnpplng or other date ooo11nnln9 that irradiation ceased for fuel. 

~otaJ bumup for all fuel associated With this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventorl Worksheet 
I. Fuel and Template Information Estimated 

Fuel Nomo: TRIGA STD (ITALY) 1 Fuel decay start date: 200> Canister usage: 
SNF ID (/: 1080 Estimates as of: 2031) 18"xl0' 

Fuel Units & Doser: 140 - ELEMENT Template: TRIGA-SS (LW/U-2,rx, SST, 1010 2()C)o, U) 1.26 
Heavy Metal Maso: BOl.=26.89kg ; EOl.=25.31kg 'Template 8umup(MWd):
 6.t>; 
ROD Slor_ Silo: INEEl Template BOI_ Heavy Metal Mass (MT):
 0.00019'; 

Template Decay Time"
 20 year;> 

m x" b y" y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsfsec 
Radionuelide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 1,510.189 3,020.377 o.00c=E,,+OOo:=---__..o3.99E-06 7.9'O'8=-E-06_==_+---=:::AV.:Jg"-',=Me~v"-- __~=---c-c 
';;AA'"mm:'-:22;;-44;;21'=m=--------~3';;.1:i-42"'9~Eo--;c03:;------;-l,"'5:i-l0"'.:i_18"'9;._-----;3"',0:;;2~0~.3.77 O.ooE+OO 4:75~--9-.49E+OO 00.·0021505O:-----;-3.';:;02~7.;;E:-'+=14 
7'~="----------71.":3=195~Eo_-06~----""1 ,"=5710"'·718oc9;._--___;3"',O"'2,,0"'.3:;:77;C;-- O.ooE+OO 1.99E_Q3 3.99E_Q3 6.301E+13 
,Ac-mOc-2;-43~ -;I.:;.4;;;7c;53~E=--Q~7 _;I.:;,5:.;1,,0:.;.1,,8;;_9-__-;3"',,,02~0'".3;;77:; O.OOE+OO 2.23E-Q4 4.46E-04 00 ..03057755 5.459E+13 
-;:Cc.--l-::4=- --;-1.:;;2~84~7;;;Eo_-Q4~_---""1,"=5710"'.718oc9;._--___;3,,,0"'2~0"".377 O.ooE+OO 1.94E-Ol 3.88E-Ol 5.872E+13 
CI-36 2.8120E-06 1,510.189 3,020.377 O.ooE+OO 4.25E-03 8.49E-Q3 0.0850 3.545E+13 
Cm·243 1.2465E_Q7 1,510.189 3,020.377 O.ooE+OO 1.88E-04 3.76E-Q4 0.1250 2.317E+13 

-;:C"'m:'--"'244'-'- "'9."'5co564=Eo_-Qco7"-----__;_1,"=5710"'.""18oc9:;---___;3",0"'2,,0~.3.77 O.ooE+OO 1.44E-03 2.89E-03 00..22375050 3.044E+13 
Co-60 1.7880E-Ol 1,510.189 3,020.377 O.OOE+OO 2.70E+02 5.40E+02 1.334E+13 

5 50-;:CC"'Ss-c:ll"343"'5-------...:.::-5.:;;86"'9"'2"'Eo--co04c::------;-1,"=5710"'·718oc9:;---___;3",0"'2,,0"'.3:;,,77 O.OOE+OO 8.86E_Ql 1.77E+OO 00 ..87500 22'.419473EE++1142 
3.2195E-Q5 1,510.189 3,020.377 O.OOE+OO 4.86E-02 9.72E_Q2 

-;:C:-:S-c-l,,3e:-7 1~.=948~9"'Ec-:+OO~-----;-1,"'57.10"'.7.18,,9:---_3:;',;;:02",0;-o;.3:;~77 O.ooE+OO 2.94E+03 5.89E+03 1.2500 4.098E+13 
-;:E,,u...:-l:-=54'=- 4-='.:;;5:o89'''5'''Eo_-Q:03:;------;-1,"=5""10"'.""18oc9:;---___;3",0"'2,,0"'.3Tr O.OOE+OO 6.93E+OO 1.39E+Ol 1.7500 6.35aE+10 
--;oE,=cu-""l-o-55=--- 30'.604~"'5"'E--;-Q"'3----1'",5~1;;0;':.1;;8"'9-----;3""0:;;2;;:;0",,.37"--- O.ooE+OO 5.44E+OO 1.09E+Ol 2.2500 2.189E+08 
-iF"'e-'-=5:::;5"-- --ol-'=.4"'l;c85"'E"'-Q-=2------o1S,5:.o1;cO.:.ol,,89:;_------'3?'::,02O",.3".77 O.ooE+OO 2.14E+Ol 4.28E+Ol 2.7500 2.411E+06 oc
7Ho-;-3:~---------'4:;:.7;;;8~95~E~-03c;----___,1;_',5~1;;0C:.l~8~9---__;32:,0",2;;;0.:;.3;~77!c,_ O.ooE+OO 7.23E+OO 1.45E+Ol 3.5000 1.337E+04 
1-129:-- -c7".3684~~E;c-Q~7o--~ _ ___,1:_',5~1;;0;':.lo-;8;;:9:------;;3:';,O",2:;:O--;.3:~77 O.ooE+OO 1.11 E-03 2.23E-Q3 5.0000 1.586E+03 
Kr-85 9.5820E_Q2 1,510.189 3,020.377----0-.00E+oo 1.45E+02 2.89E+02 7.0000 1.791E+02 
Np-237 1.2552E_06 1,510.189 3,020.377 O.ooE+OO 1.90E-Q3 3.79E_Q3 11.0000 2.038E+01 
Pa-231 7.0406E_Q9 1,510.189 3,020.377 O.ooE+OO 1.06E-Q5 2. 13E-Q5 
Pb-21 0 5.8000E-14 1,510.189 3,020.377 O.ooE+OO 8.i6E-ll 1.75E-l0 
Pm-147 4.0075E_Q2 1,510.189 3,020.377 O.ooE+OO 6.05E+Ol 1.21E+02 
Pu-238 9.2256E-Q4 1,510.189 3,020.377 O.ooE+OO 1.39E+OO 2.79E+OO 
Pu-239 5.5278E-Q3 1,510.189 3,020.377 O.ooE+OO 8.35E+OO 1.67E+Ol 
Pu-240 2.1246E-Q3 1,510.189 3,020.377 O.ooE+OO 3.21E+OO 6.42E+OO 
Pu-241 4.9549E_Q2 1,510.189 3,020.377 O.ooE+OO 7.46E+Ol 1.50E+02 
Pu-242 2.3128E_Q7 1,510.189 3,020.377 O.ooE+OO 3.49E-Q4 6.99E-Q4 
Ra-226 2.4526E-13 1,510.189 3,020.377 O.ooE+OO 3.70E-l0 7.41E-l0 
Ra-228 2.4015E-l0 1,510.189 3,020.377 O.OOE+OO 3.63E_Q7 7.25E_Q7 
Ru-l06 3.0602E-06 1,510.189 3,020.377 O.ooE+OO 4.62E_Q3 9.24E-Q3 
8e-79 1.3015E-05 1,510.189 3,020.377 O.ooE+OO 1.97E-02 3.93E_Q2 
8n-126 1.2165E-Q5 1,510.189 3,020.377 O.ooE+OO 1.84E·02 3.67E'()2 
8r-90 1.8226E+OO 1,510.189 3,020.377 O.ooE+OO 2.75E+03 5.50E+03 
Te-99 4.4241 E-Q4 1,510.189 3,020.377 O.ooE+OO 6.68E_Ql l.34E+OO 
Th-229 3.0962E-l0 1,510.189 3,020.377 O.OOE+OO 4.68E_Q7 9.35E-07 
Th-230 4.2346E-ll 1,510.189 3,020.377 O.ooE+OO 6.40E-oB 128E-07 
Th-232 2.5278E-l0 1,510.189 3,020.377 O.ooE+OO 3.82E_Q7 7.63E_Q7 
TI-208 1.5820E-oB 1,510.189 3,020.377 O.ooE+OO 2.39E-Q5 4.78E-Q5 
U-232 42647E-oB 1,510.189 3,020.377 O.ooE+OO 6.44E-05 1.29E-Q4 Thermal Power 
7U;--2OC3307------------71=;.22=11~Eo_-Q"'7~---__;_1,c;5710:;:.:.o18::'9:;-------'3'-',Ooc2~0;-o;.3~,77=---0"'.;coo:;;E""+OO~--_--=l,::;.84~E;c-04~_---:;o3.C;;6:;o9E:=-Q4~_--jINOminaIHeatBounding
U-234 1.9955E_Q7 1,510.189 3,020.377 O.ooE+OO 3.01E-Q4 6.03E-Q4 Output Heat Output 
U-235 -2.6194E_06 1,510.189 0.000 1.16E-02 7.68E-Q3 1.16E_Q2 (Watts) (Watts) 
U-236 12693E-Q5 1,510.189 3,020.377 O.ooE+OO 1.92E_Q2 3.83E_Q2 3.78E+Ol 7.56E+Ol 
U-238 -3.6331E-oB 1,510.189 0.000 7.23E-Q3 7.17E-Q3 7.23E-Q3 Total Total 
V-90 1.8241E+OO 1,510.189 3,020.3!7 O.ooE+OO 2.75E+03 5.51E+03 
Other Radionuelides 2.91 E+03 5.82E+03 

Template Selection 8ummary 
FromSFD Used Basis for Parameter Differences: 

Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~:~~=::f----"20...:.~~~~X--'98-c--+----1"'0"~"-O-=20-c---I1 

Bumup Summary (MWd)' Basis for bumup used in estimate:
 
From SFD Estim_
 

Nominal:1 917.3811 1,510.189 NomInal bumup calculated !rom ltio heavy metal mass d9slroyed.
 
Boundlng:( I 3,02O.3n Bounding bumup assumed to be twice nominal bumup.
 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 
Nominal: 1.65 1.65 1 1.001
 

Sounding:1 3.29
 ,
Reactor shutdown, core removal. storage, shipping or other date COnflRTllng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOL heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
L Fuel.and TelIl)JIate ~Q Estimated 

Fuel Name: TRIGA STD (ITALY) 'Fuef decay start date: 1999 Canister usage: 
SNFID#: 478 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 71 - ELEMENT Template: TRIGA-SS (LWIU-ZI1(, SST, 10 to 20%, U) 0.64 
Heavy Metal Ma..: BOl=13.64k9 ; EOl=12.84k9 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass IMT): 0.000195 

Template Decay Time" 25 years 

n. EstImates m x. x. b y. y. Gamma Sources 
Photon Total 

CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 4.1459E-09 765.881 1,531.763 O.ooE+OO 3.18E-06 6.35E-06 Avg. MeV 
Am-241 3.585OE-03 765.881 1,531.763 O.ooE+OO 2.75E+OO 5.49E+OO 0.0150 1.360E+14 
Am-242m 12899E-06 765.881 1,531.763 O.ooE+OO 9.88E-04 1.98E-03 0.0250 2.827E+13 
Am-243 1.4747E-07 765.881 1,531.763 O.ooE+OO 1.13E-04 2.26E-04 0.0375 2.452E+13 
C-14 1.2639E-04 765.881 1,531.763 O.ooE+OO 9.63E-02 1.97E-ol 0.0575 2.641E+13 
CI-36 2.8120E-06 765.881 1,531.763 O.OOE+OO 2.15E-03 4.31E-03 0.0850 1.592E+13 
Cm-243 1.1036E-07 765.881 1,531.763 O.ooE+OO 8.45E-05 1.69E-04 0.1250 1.039E+13 
Cm-244 7.8917E-07 765.881 1,531.763 O.OOE+OO 6.04E-04 1.21E-03 0.2250 1.369E+13 
Co-60 9.2647E-02 765.881 1,531.763 O.ooE+OO 7.10E+Ol 1.42E+02 0.3750 5.978E+12 
Cs-l34 1.0940E-04 765.881 1,531.763 O.OOE+OO 8.38E-02 1.68E-ol 0.5750 9.912E+13 
Cs-l35 3.2195E-05 765.881 1,531.763 O.ooE+OO 2.47E-02 4.93E-02 0.8500 1.064E+12 
CS-137 1.7368E+OO 765.881 1,531.763 O.OOE+OO 1.33E+03 2.68E+03 1.2500 1.093E+13 
Eu-l54 3.0677E-03 765.881 1,531.763 O.ooE+OO 2.35E+OO 4.70E+OO 1.7500 2.771E+10 
EU-155 1.7925E-03 765.881 1,531.763 O.ooE+OO 1.37E+OO 2.75E+OO 2.2500 5.841E+07 
Fe-55 3.7444E-03 765.881 1,531.763 O.ooE+OO 2.87E+OO 5.74E+OO 2.7500 9.876E+05 
H-3 3.6180E-03 765.881 1,531.763 O.ooE+OO 2.77E+OO 5.54E+OO 3.5000 2.063E+03 
1-129 7.3684E-07 765.881 1,531.763 O.ooE+OO 5.64E-04 1.13E-03 5.0000 8.028E+02 
Kr-85 6.9368E-02 765.881 1,531.763 O.ooE+OO 5.31E+Ol 1.06E+02 7.0000 9.062E+01 
Np-237 1.2662E-06 765.881 1,531.763 O.ooE+OO 9.70E-04 1.94E-03 11.0000 1.031E+01 
Pa-231 9.1654E-09 765.881 1,531.763 O.ooE+OO 7.02E-06 1.40E-05 
Pb-21 0 1.3728E-13 765.881 1,531.763 O.ooE+OO 1.05E-l0 2.10E-l0 
Pm-147 1.0702E-02 765.881 1,531.763 O.ooE+OO 8.20E+OO 1.64E+Ol 
Pu-238 8.8692E-04 765.881 1,531.763 O.OOE+OO 6.79E-ol 1.36E+OO 
PU-239 5.5263E-03 765.881 1,531.763 O.ooE+OO 4.23E+OO 8.47E+OO 
Pu-240 2.1233E-03 765.881 1,531.763 O.ooE+OO 1.63E+OO 3.25E+OO 
Pu-241 3.8962E-02 765.881 1,531.763 O.ooE+OO 2.98E+Ol 5.97E+Ol 
Pu-242 2.3128E-07 765.881 1,531.763 O.ooE+OO 1.77E-04 3.54E-04 
Ra-226 4.6752E-13 765.881 1,531.763 O.ooE+OO 3.58E-l0 7.16E-l0 
Ra-228 2.4827E-l0 765.881 1,531.763 O.ooE+OO 1.90E-07 3.80E-07 
Ru-l06 9.8526E-08 765.881 1,531.763 O.ooE+OO 7.55E-05 1.51E-04 
5e-79 1.3015E-05 765.881 1,531.763 O.ooE+OO 9:97E-03 1.99E-02 
5n-126 l,2165E-05 765.881 1,531.763 O.OOE+OO 9.32E-03 1.86E-02 
5r-90 1.6195E+OO 765.881 1,531.763 O.ooE+OO 1.24E+03 2.48E+03 
Tc-99 4.4241E-04 765.881 1,531.763 O.ooE+OO 3.39E-ol 6.78E-ol 
Th-229 4.2451E-l0 765.881 1,531.763 O.ooE+OO 3.25E-07 6.50E-07 
Th-23O 6.1398E-ll 765.881 1,531.763 O.ooE+OO 4.70E-08 9.4OE-08 
Th-232 2.5278E-l0 765.881 1,531.763 O.ooE+OO 1.94E-07 3.87E-07 
TI-208 1.5098E-08 765.881 1,531.763 O.ooE+OO 1.16E-05 2.31E-05 
U-232 4.0862E-08 765.881 1,531.763 O.ooE+OO 3.11E-05 6.23E-05 Thermal Power 
U-233 1.2217E-07 765.881 1,531.763 O.ooE+OO 9.36E-05 1.87E-04 Nominal Heat Bounding 
U-234 2.2391E-07 765.881 1,531.763 O.ooE+OO 1.71E-04 3.43E-04 Output Heat Output 
U-235 -2.6194E-06 765.681 0.000 5.90E-03 3.90E-03 5.90E-03 (Watts) (Watts) 
U-236 1.2695E-05 765.881 1,531.763 O.ooE+OO 9.72E-03 1.94E-02 1.63E+01 3.25E+01 
U-238 -3.6331 E-08 765.881 0.000 3.67E-03 3.64E-03 3.67E-03 Total Total 
Y-90 1.6195E+OO 765.881 1,531.763 O.ooE+OO 1.24E+03 2.48E+03 
Other Radionuelides 1.32E+03 2.64E+03 

'Ill. TemPlateSdedlon~!'V,8um!l .ud~ ,.
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

F.... Cladding: SST (304) SST 
BOL HM Constituents: U-ZrHX U 

BOl enrichment 0/.: 20.02640698 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 465.243 765.881 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 1.531.763 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDlIer Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.65 1.65 I 1.001 
Bounding: 3.29 ,

Reactor shutdown, core removal, stomge, shipping or other date confrnnmg that Inadiatlon ceased for fuel.
 

~otaJ bumup for aJl fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
I
 

DOEl5NFIREP-078 December 2003 
Revision 1 Page 0-515 



I 
I 
I
I
I
I
I
I 
I
I
I
I
I 
I 
I
I 

I
 
I
 

I 

Fuel Radionuclide Inventory_W,.;o.;.;rk;;;s;;;h.;.;ee=t _ 
1. FuelllUd Template Infomwtion Estimated
 

Fuel Name: TAIGA STD (JAPAN) 1Fuel decay start date: 2010 Canister usage:
 
SNFID#: 481 estimates as of: 2030 18"x10'
 

Fuel Units & Desc:r: 71 - ELEMENT Template: TRIGA-AI (lW/U·Zn;, Alum., 10 to 20%, U) 0.64
 
Heavy Metal MaS., 801..=13.851<9 ; E01..=13.nk9 2Template Bumup(MWd): 6.65
 
ROD Storage SItE>: INEEl Templste BOl Heavy Metal Msss (MT): 0.00018 

Template Decay Time' 20 year.: 
II. Eslimates m x" x. b Yo Y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)2 lEIumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.4556E-09 134.933 269.867 O.OOE+OO 3.31E-Q7 6.63E-Q7 Avg. MeV _______ 
Am-241 3.8752E-Q3 134.933 269.86i O.OOE+OO 5.23E-01 1.05E+OO 0.0150 2.nOE+13 
Am-242m 1.8617E-OO 134.933 269.867 O.OOE+OO 2.51E-Q4 5.02E-04 0.0250 5.719£+12 
Arn-243 2.3293E-Q7 134.933 269.867---O.OOE+OO 3.14E-OS 6.29E-Q5 0.0375 5.986E+12 
C-14 4.3233E-Q5 134.933 269.867 O.OOE+OO 5.83E-Q3 1.17E-02 0.0575 5.533E+12 
CI-36 4.3023E-Q8 134.933 269.867 O.OOE+OO 5.81E-OO 1.16E-OS 0.0850 3.368£+12 
Cm-243 1.9053E-Q7 134.933 269.867 O.OOE+OO 2.57E-05 5.14E-Q5 0.1250 3.781E+12 
Cm-244 1.7744E-Q6 134.933 269.867 O.OOE+OO 2.39E-Q4 4.79E-Q4 0.2250 3.053E+12 
Co-6O 4.3186E-03 134.933 269.867 O.OOE+OO 5.83E-01 1.17E+OO 0.3750 1.254E+12 
Cs-134 6.7188E-Q4 134.933 269.867 O.OOE+OO 9.07E-Q2 1.81E-Q1 0.5750 1.998£+13 
Cs-135 3. 1549E-Q5 134.933 269.867 O.OOE+OO 4.26E-03 8.51E-Q3 0.8500 2.126£+12 
Cs-137 1.9489E+OO 134.933 269.867 O.OOE+OO 2.63E+02 5.26E+02 1.2500 2.290£+12 
Eu-154 4.0301E-01 134.933 269.867 O.OOE+OO 5.44E+01 1.09E+02 1.7500 6.861E+10 
EU-155 5.4000E-Q2 134.933 269.867 O.OOE+OO 7.29E+OO 1.46E+01 2.2500 1.088£+06 
Fe-55 1.5955E-Q4 134.933 269.867 O.OOE+OO 2.15E-Q2 4.31E-Q2 2.7500 1.810£+05 
H-3 4.6571E-Q3 134.933 269.867 O.OOE+OO 6.28E-Q1 1.26E+OO 3.5000 1.258£+03 
1-129 7.3805E-Q7 134.933 269.867 O.OOE+OO 9.96E-Q5 1.99E-Q4 5.0000 1.603E+02 
Kr-85 9.5684E-Q2 134.933 269.867 O.OOE+OO 1.29E+01 2.58E+01 7.0000 1.811£+01 
Np-237 1.4618E-Q6 134.933 269.867 O.OOE+OO 1.97E-Q4 3.94E-Q4 11.0000 2.061E+00 
Pa-231 6.4782E-Q9 134.933 269.867 O.OOE+OO 8.74E-07 1.75E-Q6 
Pb-21 0 6.3158E-14 134.933 269.867 O.OOE+OO 8.52E-12 1.70E-11 
Pm-147 3.9564E-Q2 134.933 269.867 O.OOE+OO 5.34E+OO 1.07E+01 
Pu-236 1.2008E-Q3 134.933 269.867 O.OOE+OO 1.62E-01 3.24E-Q1 
Pu-239 5.6917E-Q3 134.933 269.867 O.OOE+OO 7.68E-Q1 1.54E+OO 
Pu-240 2.2617E-Q3 134.933 269.867 O.OOE+OO 3.OSE-Q1 6.10E-Q1 
Pu-241 6.1113E-02 134.933 269.867 O.OOE+OO 8.25E+OO 1.65E+01 
Pu-242 3.0602E-Q7 134.933 269.867 O.OOE+OO 4.13E-Q5 8.26E-Q5 
Ra-226 2.6707E-13 134.933 269.867 O.OOE+OO 3.60E-11 7.21E-11 
Ra-228 2.2556E-10 134.933 269.867 O.OOE+OO 3.04E-Q8 6.09E-Q8 
Ru-1OO 3.1293E-Q6 134.933 269.867 O.OOE+OO 4.22E-Q4 8.45E-Q4 
Se-79 1.2935E-OS 134.933 269.867 O.OOE+OO 1.75E-Q3 3.49E-Q3 
Sn-126 1.2238E-Q5 134.933 269.867 O.OOE+OO 1.65E-Q3 3.30E-03 
Sr·90 1.8195E+OO 134.933 269.867 O.OOE+OO 2.46E+02 4.91E+02 
Te·99 4.4120E·04 134.933 269.867 O.OOE+OO 5.95E-Q2 1.19E-Q1 
Th-229 3.3308E-10 134.933 269.867 O.OOE+OO 4.49E-Q8 8.99E-OS 
Th-230 4.6526E-11 134.933 269.867 O.OOE+OO 6.28E-09 1.26E-Q8 
Th-232 2.3744E-10 134.933 269.867 O.OOE+OO 3.20E-Q8 6.41E-Q8 
T1-2OS 1.8195E-Q8 134.933 269.867 O.OOE+OO 2.46E-Q6 4.91E-Q6 
U-232 4.9098E-Q8 134.933 269.867 O.OOE+OO 6.62E-Q6 1.32E-Q5 Thermal Power 
U-233 1.3140E-Q7 134.933 269.867 O.OOE+OO 1.77E-Q5 3.55E-Q5 Nominal Heat Bounding 
U-234 22571E-Q7 134.933 269.867 O.OOE+OO 3.OSE-Q5 6.09E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 134.933 0.000 5.98E-Q3 5.63E-03 5.98E-Q3 /Wattsl /Wattsl 
U-236 1.2719E-Q5 134.933 269.867 O.OOE+OO 1.72E-03 3.43E-03 3.50E+OO 7.01E+OO 
U-238 -3.8657E-Q8 134.933 0.000 3.72E-03 3.72E-Q3 3.72E-03 TOtal Total 
V-90 1.8211E+OO 134.933 269.867 O.OOE+OO 2.46E+02 4.91E+02 
Other Radionuelides 2.83E+02 5.65E+02 
m. Template SeIeetioI\ SllJ1llWlr'Y.BW'QtII>$unuIlIJry3nd ~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Resclor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment %: 20.00000073 10t020 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomin.I:1 134.9331 67.n1 NomInal bumup taken direclly from 8FD (converted 10 MWd). 
Bounding: 269.867 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM
 

Nominal: 0.26
 0.50 I 1.001
 
Boundlng:1 0.53
 ,

Reactor shutdown, core removal, storage, shiPping or other date conflnmng that madiation ceased for fuel. 

~olal bumup for all fuel associated with this workshget must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. PlOd and Template IJlfGnQatioo Estimated 

Fuel Name: TRIGA STO (JAPAN) 1Fuel decay start date: 2010 Canister usage: 
SNF 10#: 479 Estimates 8S of: 2030 18"xl0' 

Fuel Units & Oeser: 73 - ELEMENT Template: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) I 0.66 I 
Haavy Motal Ma••: BO~14.24kg ; EO~14.09kg 'Template Bumup(MWd): 6.65 
ROD Storago Site: INEEL Tamplata BOL Haavy Motal Mass (MT): 0.000195 

Template Deeay Time: 20 years 

JL Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.6436E-09 139.373 278.745 O.ooE+OO 3.66E-D7 7.37E-D7 Avg.MaV 
Am-241 3.1429E-03 139.373 278.745 O.ooE+OO 4.36E-Dl 8.76E-Ol 0.0150 2.793E+13 
Am-242m 1.3195E-D6 139.373 278.745 O.ooE+OO 1.64E-04 3.66E-04 0.0250 5.815E+12 
Am-243 1.4753E-07 139.373 278.745 O.ooE+OO 2.06E-05 4.11E-D5 0.0375 5.038E+12 
C-14 1.2847E-04 139.373 278.745 O.ooE+OO 1.79E-02 3.58E-02 0.0575 5.419E+12 
CI-36 2.8120E-06 139.373 278.745 O.ooE+OO 3.92E-04 7.84E-04 0.0850 3.272E+12 
Cm-243 1.2465E-07 139.373 278.745 O.ooE+OO 1.74E-05 3.47E-D5 0.1250 2.138E+12 
Cm-244 9.5564E-07 139.373 278.745 O.OOE+OO 1.33E-04 2.66E-04 0.2250 2.809E+12 
Co-OO 1.7880E-Dl 139.373 278.745 O.ooE+OO 2.49E+Ol 4.98E+Ol 0.3750 1.231E+12 
Cs-l34 5.8692E-04 139.373 278.745 O.ooE+OO 8.18E-02 l.64E-Dl 0.5750 2.025E+13 
Cs-l35 3.2195E-05 139.373 278.745 O.ooE+OO 4,49E-D3 8.97E-03 0.8500 2.282E+l1 
Cs-137 1.9489E+OO 139.373 278.745 O.ooE+OO 2.72E+02 5.43E+02 1.2500 3.782E+12 
Eu-154 4.5895E-D3 139.373 278.745 O.ooE+OO 6.40E-Ol 1.28E+OO 1.7500 5.866E+09 
EU-155 3.6045E-03 139.373 278.745 O.ooE+OO 5.02E-Ol l.ooE+OO 2.2500 2.020E+07 
Fe-55 1.4185E-02 139.373 278.745 O.ooE+OO 1.98E+OO 3.95E+OO 2.7500 2.226E+05 
H-3 4.7895E-D3 139.373 278.745 O.ooE+OO 6.68E-Ol 1.34E+OO 3.5000 1.251E+03 
1-129 7.3684E-07 139.373 278.745 O.ooE+OO 1.03E-D4 2.05E-04 5.0000 1.536E+02 
Kr-85 9.5820E-D2 139.373 278.745 O.ooE+OO l.34E+Ol 2.67E+Ol 7.0000 1.737E+Ol 
Np-237 1.2552E-D6 139.373 278.745 O.ooE+OO 1.75E-04 3.50E-D4 11.0000 1.9nE+OO 
Pa-231 7.0406E-D9 139.373 278.745 O.ooE+OO 9.81E-D7 1.96E-D6 
Pb-210 5.8000E-14 139.373 278.745 O.ooE+OO 8.08E-12 1.62E-ll 
Pm-147 4.oo75E-D2 139.373 278.745 O.ooE+OO 5.59E+OO 1.12E+Ol 
Pu-238 9.2256E-D4 139.373 278.745 O.ooE+OO 1.29E-Dl 2.57E-Dl 
Pu-239 5.5278E-03 139.373 278.745 O.ooE+OO 7.70E-Dl 1.54E+OO 
Pu-240 2.1248E-D3 139.373 278.745 O.ooE+OO 2.96E-Ol 5.92E-Dl 
Pu-241 4.9549E-D2 139.373 278.745 O.ooE+OO 6.91E+OO 1.38E+Ol 
Pu-242 2.3128E-07 139.373 278.745 O.ooE+OO 3.22E-D5 6,45E-05 
Ra-226 2.4526E-13 139.373 278.745 O.ooE+OO 3.42E-ll 6.84E-ll 
Ra-228 2.4015E-l0 139.373 278.745 O.ooE+OO 3.35E-08 6.69E-D8 
Ru-l06 3.0602E-06 139.373 278.745 O.ooE+OO 4.27E-D4 8.53E-D4 
Se-79 1.3015E-05 139.373 278.745 O.ooE+OO 1.81E-D3 3.63E-03 
Sn-126 1.2165E-D5 139.373 278.745 O.ooE+OO 1.70E-D3 3.39E-D3 
Sr-90 1.8226E+OO 139.373 278.745 O.ooE+OO 2.54E+02 5.08E+02 
Tc-99 4.4241 E-D4 139.373 278.745 O.ooE+OO 6.17E-D2 1.23E-Dl 
Th-229 3.0962E-l0 139.373 278.745 O.ooE+OO 4.32E-08 8.63E-08 
Th-230 4.2346E-ll 139.373 278.745 O.ooE+OO 5.90E-09 1.18E-D8 
Th-232 2.5278E-l0 139.373 278.745 O.ooE+OO 3.52E-D8 7.05E-D8 
T1-208 1.5820E-D8 139.373 278.745 O.ooE+OO 2.20E-06 4,41E-D6 
U-232 4.2647E-08 139.373 278.745 O.ooE+OO 5.94E-D6 1.19E-D5 Thermal Power 
U-233 1.2211E-07 139.373 278.745 O.ooE+OO 1.70E-D5 3.40E-D5 Nominal Heat Bounding 
U-234 1.9955E-D7 139.373 278.745 O.ooE+OO 2.78E-D5 5.58E-05 Output Heat Output 
U-235 -2.6194E-D6 139.373 0.000 6.15E-03 5.79E-03 6.15E-D3 /Wattsl /Watts} 
U-236 1.2693E-D5 139.373 278.745 O.ooE+OO 1.77E-D3 3.54E-D3 3.49E+OO 6.91£+00 
U-238 -3.6331 E-D8 139.373 0.000 3.83E-D3 3.82E-D3 3.83E-03 Total Total 
Y-90 1.8241E+OO 139.373 278.745 O.ooE+OO 2.54E+02 5.08E+02 
Other Radionuclides 2.68E+02 5.37E+02 

m.Tt!IIIUI3te~s..-n;B_" ,apdC~ 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: lW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
BOL HM Constlluants: U-ZrHX U

SOL Enrichment ,,-= 20 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated

Nomlnal:1 138.7341 139.373 Nominal bumup calculated from lhe heavy metm mass destroyed. 
Bounding: 278.745 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOL HMlGiven EOL HM 

Nomlnal:1 0.29 1.00 I 1.001 
Bounding: 0.57 

1Reactor shutdown. core removal, storage, shipping or other date confinning that ilTadiation ceased for fuel. 

2Total bumup for all fuel associated \\lith this YtIOl'ksheet must be divided by BOl heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory_W.;:o;;;rk:;;s;:h.:;ee=t _ 
1. Fuel and Template lnfonuation Estimated 

Fuel No"",: TRIGA STD (KSU) 'Fuel decay start date: 203!i Canister usage: 
SNFID#: 804 Estimates as of: 20311 18"x10' 

Fuel Units & Oeser: 3 • ELEMENT Template: TRIGA-AI (lWIU-Zr<, Alum.. 10 to 20%, U) 0.03 
_vy Metal Mass: BO~.54kg ; EO~.51kg ~emplate Bumup(MWd): 6.6!; 
ROD Storage 51..,: INEEl Template BOl Heavy Metal Maas (MT): 0.000111 

Template Decay Time" 5 year., 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Redionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 25.772 51.544 O.OOE+OO 2.08E-08 4. 16E-08 Avg. MeV 
Am-241 2.2586E-03 25.772 51.544· O.OOE+OO 5.82E-02 1.16E-01 0.0150 8.721E+12 
Am-242m 1.9925E-08 25.772 51.544 O.OOE+OO 5.14E-05 1.03E-Q4 0.0250 1.893E+12 
Am-243 2.3323E-07 25.772 51.544 O.OOE+OO 6.01E-08 1.20E-OS 0.0375 2.359E+12 
C-14 4.3308E-OS 25.772 51.544 O.OOE+OO 1.12E-03 2.23E-03 0.0575 1.808E+12 
CI-36 4.3023E-08 25.772 51.544 O.OOE+OO 1.11E-06 2.22E-08 0.0850 1.266E+12 
Cm-243 2.7429E-07 25.772 51.544 O.OOE+OO 7.07E-06 1.41E-Q5 0.1250 1.893E+12 
Cm-244 3.1504E-06 25.772 51.544 O.OOE+OO 8.12E-OS 1.62E-04 0.2250 1.057E+12 
Co-OO 3.1008E-02 25.772 51.544 O.OOE+OO 7.99E-ol 1.60E+OO 0.3750 4.702E+11 
Cs-l34 1.0367E-01 25.772 51.544 O.OOE+OO 2.67E+OO 5.34E+OO 0.5750 5.962E+12 
Cs-l35 3.1549E-Q5 25.772 51.544 O.OOE+OO 8.13E-Q4 1.63E-03 0.8500 1.467E+12 
Cs-137 2.7564E+OO 25.772 51.544 O.OOE+OO 7.10E+01 1.42E+02 1.2500 1.521E+12 
Eu-l54 1.3490E+OO 25.772 51.544 O.OOE+OO 3.48E+Ol 6.95E+Ol 1.7500 4.354E+10 
Eu-155 4.3880E-01 25.772 51.544 O.OOE+OO 1.13E+01 2.26E+Ol 2.2500 5.292E+09 
Fe-55 8.6782E-03 25.772 51.544 O.OOE+OO 2.24E-01 4.47E-01 2.7500 4.298E+07 
H-3 1.0805E-02 25.772 51.544 O.OOE+OO 2.78E-01 5.57E-01 3.5000 5.025E+06 
1-129 7.3605E-07 25.772 51.544 O.OOE+OO 1.90E-OS 3.60E-Q5 5.0000 2.973E+01 
Kr-85 2.5218E-01 25.772 51.544 O.OOE+OO 6.50E+OO 1.30E+01 7.0000 3.365E+OO 
Np-237 1.4463E-06 25.772 51.544 O.OOE+OO 3.73E-05 7.45E-Q5 11.0000 3.834E-Cl 
Pa-231 3.5970E-09 25.772 51.544 O.OOE+OO 9.27E-08 1.85E-07 
Pb-21 0 8.2511E-15 25.772 51.544 O.OOE+OO 2.13E-13 4.25E-13 
Pm-147 2.0767E+OO 25.772 51.544 O.OOE+OO 5.35E+01 1.07E+02 
Pu-238 1.3514E-03 25.772 51.544 O.OOE+OO 3.48E-02 6.97E-02 
Pu-239 5.6947E-03 25.772 51.544 O.OOE+OO 1.47E-01 2.94E-01 
Pu-240 2.2647E-03 25.772 51.544 O.OOE+OO 5.84E-02 1.17E-01 
Pu-241 1.2574E-01 25.772 51.544 O.OOE+OO 3.24E+OO 6.48E+OO 
Pu-242 3.0602E-07 25.772 51.544 O.OOE+OO 7.89E-08 1.58E-05 
Ra-226 5.7353E-14 25.772 51.544 O.OOE+OO 1.48E-12 2.96E-12 
Ra-228 1_8150E-10 25.772 51.544 O.OOE+OO 4.68E-09 9.36E-09 
Ru-106 9.3744E-02 25.772 51.544 O.OOE+OO 2.42E+OO 4.83E+OO 
Se-79 1.2938E-Q5 25.772 51.544 O.OOE+OO 3.33E-Q4 6.67E-Q4 
Sn-126 1.2239E-QS 25.772 51.544 O.OOE+OO 3.15E-Q4 6.31E-Q4 
Sr-90 2.6000E+OO 25.772 51.544 O.OOE+OO 6.70E+01 1.34E+02 
Tc-99 4.4120E-Q4 25.772 51.544 O.OOE+OO 1.14E-02 2.27E-02 
Th-229 1.4749E-l0 25.772 51.544 O.OOE+OO 3.60E-09 7.60E-09 
Th-230 1.9S49E-11 25.772 51.544 O.OOE+OO 5.04E-10 1.01E-09 
Th-232 2.3744E-l0 25.772 51.544 O.OOE+OO 6.12E-09 1.22E-08 
T1-208 1.9459E-08 25.772 51.544 O.OOE+OO 5.01E-07 1.00E-06 
U-232 5.6015E-08 25.772 51.544 O.OOE+OO 1.44E-08 2.89E-08 Thennal Power 
U-233 1.3132E-07 25.772 51.544 O.OOE+OO 3.38E-08 6.77E-06 Nominal Heat Bounding 
U-234 1.7323E-07 25.772 51.544 O.OOE+OO 4.46E-06 8.93E-08 Output HeatOUlput 
U-235 -2.6159E-06 25.772 0.000 2.33E-Q4 1.66E-Q4 2.33E-Q4 /Watts) /Watts) 
U-236 1.2717E-Q5 25.772 51.544 O.OOE+OO 3.28E-04 6.55E-Q4 1_29E+oo 2.59E+OO 
U-238 -3.8857E-08 25.772 0.000 1.45E-Q4 1.44E-Q4 1.45E-Q4 Tolal Total 
Y-90 2.6015E+OO 25.772 51.544 O.OOE+OO 6.70E+Ol 1.34E+02 
Other Radionuclides 9.80E+01 1.96E+02 
W. Temnlate SeJedioJl SUmmary.1lunlu smtClteeb 
Template Selection SummarY 

FromSFD Uged Basis for Parameter Differences: 
ReacIoI" Moderator: LW AND U ZlRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM
 
BOL HM Constl1uenlS: U-ZrHX
 U
 

BOl Enrichment %:
 19.99999834 10t02O 

BumupSumma~(MWdt Basis for burnup used in estimate: 
FromSFD Estimated 

NomI..I:1 I 25.772 Nominal bumup calculaled from the heavy metal mass destroyed. 
Boundlng:1 I 51.544 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eatimated EOL HMlGiven EOl HM 

Nomln31: 1.29 1 1.001 
Bounding: 2.58 ,

Reactor shutdown, core removal, storage, shlPpmg or other date conflnnlng that Irradiatloo ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I ...lid ..... ,.....teW..1!II1IUWn Estimated 

Fuel Name: TAIGA 8TD (K8U) 1Fuel decay start date: 1973 Canister usage: 
SNF 10#: 871 Estimates as of: 2030 18"xl0' 

Fuel Unlls & Oeser: 61 - ELEMEr-IT Template: TAIGA-AI (lW/U-Zrx, Alum., 10 to 20"10, U) I 0.55 I 
Heavy Metal Mass: BOL,,11.29kg ; EOL,,11.21kg 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl Heavy Matel Mass (MT): 0.00018 

Template Decay Time: 50 years 

n. EsdmlItes m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.6842E-09 109.984 219.967 O.OOE+OO 9.55E-07 1.91E-06 Avg.MeV 
Am-241 4.8459E-03 109.984 219.967 O.OOE+OO 5.44E-Ol 1.09E+OO 0.0150 1.079E+13 
Am-242m 1.6241E-06 109.984 219.967 O.OOE+OO 1.79E-04 3.57E-04 0.0250 2.236E+12 
Am-243 2.3233E-07 109.984 219.967 O.OOE+OO 2.56E-05 5.11E-05 0.0375 2.018E+12 
C-14 4.3083E-05 109.984 219.967 O.OOE+OO 4.74E-03 9.48E-03 0.0575 2.112E+12 
CI-36 4.3023E-oB 109.984 219.967 O.OOE+OO 4.73E-06 9.48E-06 0.0850 1.260E+12 
Cm-243 9.1880E-Q8 109.984 219.967 O.OOE+OO 1.01E-05 2.02E-05 0.1250 9.348E+11 
Cm-244 5.6348E-Q7 109.984 219.967 O.OOE+OO 6.20E-05 1.24E-Q4 0.2250 1.106E+12 
Co-50 8.3699E-05 109.984 219.967 O.OOE+OO 9,21E-Q3 1.84E-02 0.3750 4.770E+ll 
Cs-l34 2.8211E-oB 109.984 219.967 O.OOE+OO 3.10E-06 6,21E-06 0.5750 8,0Q9E+12 
CS-l35 3.1549E-05 109.984 219,967 O.OOE+OO 3.47E-03 6.94E-03 0.8500 2.181E+11 
Cs-137 9.7519E-01 109.984 219.967 O,OOE+oo 1.07E+02 2.15E+02 1.2500 1.844E+11 
EU-l54 3.5970E-Q2 109.984 219,967 O.OOE+OO 3.96E+OO 7,91E+OO 1.7500 6.611E+09 
Eu-155 8.1774E-04 109.984 219.967 O,OOE+oo 8.99E-Q2 1.80E-ol 2.2500 2.243E+OS 
Fe-55 5.3940E-oB 109.984 219.967 O.OOE+OO 5.93E-06 1.19E-Q5 2.7500 1.059E+OS 
H-3 8.6571E-04 109.984 219.967 O.OOE+OO 9,52E-02 l.90E-Ol 3.5000 3.OS3E+02 
1-129 7.3805E-07 109.984
 219.967 O,OOE+oo 8.12E-05 1.62E-04 5.0000 1.285E+02 
Kr-85 1.3771E-02 109,984
 219.967 O.OOE+OO 1.51E+OO 3.03E+OO 7.0000 1.450E+01 
N -237 1.5218E-06 109.984
 219.967 O.OOE+OO 1.67E-Q4 3.35E-04 11.0000 1.649E+OO 
Pa-231 1.4152E-oB 109,984
 219.967 O.OOE+OO 1.56E-06 3.11E-06 
Pb-21 0 7,9774E-13 109.984 219.967 O.OOE+OO 8,77E-l1 1.75E-l0 
Pm-147 1.4362E-Q5 109.984 219.967 O.OOE+OO l.58E-03 3,16E-03 
Pu-236 9.4782E-Q4 109.984 219,967 O.OOE+OO l.04E-Ol 2.08E-Ql 
Pu-239 5.6872E-03 109.984 219.967 O,OOE+oo 6,26E-Ql 1.25E+OO 
Pu-240 2.2541E-Q3 109.984
 219.967 O.OOE+OO 2.48E-Ol 4,96E-Ol 
Pu-241 1.4433E-02 109,984
 219,967 O.OOE+OO 1.59E+OO 3.17E+OO 
Pu-242 3.0602E-Q7 109.984 219.967 O.OOE+OO 3.37E-Q5 6,73E-05 
Ra-226 1.8857E-12 109.984 219.967 O.OOE+OO 2.07E-l0 4.15E-l0 
Ra-228 2.3729E-l0 109.984 219.967 O.OOE+OO 2.61E-oB 5.22E-08 
Ru-l06 3.4857E-15 109.984 219.967 O.OOE+OO 3.83E-13 7,67E-13 
Se-79 1.2931E-Q5 109.984 219.967 O.OOE+OO 1.42E-03 2.84E-03 
Sn-126 1.2235E-OS 109.984 219.967 O.OOE+OO t.35E-03 2,69E-03 
Sr-90 8,9173E-Ol 109.984 219.967 O.OOE+OO 9.81E+Ol 1,96E+02 
Tc-99 4.4120E-04 109.984
 219.967 O,ooE+oo 4.85E-Q2 9.71E-02 
Th-229 8.2752E-l0 109,984
 219.967 O.ooE+OO 9.10E-08 1.82E-Q7 
Th-230 1.4908E-l0 109.984 219.967 O,ooE+oo l.64E-oB 3.28E-08 
Th-232 2.3744E-l0 109.984 219.967 O.OOE+OO 2.61E-08 522E-oB 
Tl-208 l.3668E-oB 109.984 219,967 O.ooE+OO 1,50E-06 3.01E-06 
U-232 3.6797E-oB 109.984 219.967 O.ooE+OO 4.05E-06 8,09E-06 Thermal Power 
U-233 1.3184E-Q7 109.984 219.967 O.ooE+OO 1.45E-OS 2.90E-Q5 Nominal Heat Bounding 
U-234 3.3865E-07 109.984 219.967 O.ooE+OO 3.72E-05 7.45E-05 Output Heat Output 
U-235 -2.6144E-06 109.984 0.000 4.88E-03 4.59E-03 4.88E-Q3 (Walta) (Watts) 
U-236 12722E-05 109.984 219.967 O.ooE+OO 1,40E-Q3 2.80E-Q3 1.26E+OO 2.53E+OO 
U-236 -3.8857E-oB 109.984
 0.000 3.03E-03 3.03E-03 3.03E-Q3 Total Total 
Y-90 8.9203E-Ql 109,984
 219.967 O.OOE+OO 9.81E+Ol 1.96E+02 
Other Radionuclides 1.23E+02 2.48E+02 
ilU. Templati> SeIedion~~,B •.....,Ched<s 
Template Selection Summaty 

FromSFO Used Basis for Parameter Differences: -_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 

Bumup Summary (MWd)" Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 109.984 75.693 Nominal bumup laken directly from SFD (converted to MWd). 
Boundlng:1 I 219.967 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mul1lpUer Givan Bumup Estimated EOl HMlGlvan EOl HM 

Nominal: 0.26 0.69 I 1.001 
Bounding: 0.53 ,

Reactor shutdolMl, core removal, storage, shipping or other date confinnlng that Irradlallon ceased lor fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specifiC bumup values (MWdlMT).
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Fuel Radionuclide Inventon} W...;o;;.r;;.I(S;;;h:.;.ee=t;.... _ 
I. Fuel andT"te lJlformalion Estimated 

Fuel Na"",: TRIGA STD (MEXICO) 1 Fuel decay start date: 200H Canister usage: 
SNF 10 I): 482 Estimates as of: 20311 18"x10' 

Fuel Units & Oeser: 151 - ELEMENT Template: TRIGA-SS (LW/U-2IX. SST. 101020%. U) 1.36 
Heavy Metal Ma",,: 80l=29.451<g : EOl=28.40kg ~emplate Bumup(MWd): 6.6!)
 

ROD Storage SIII:: INEEL Template BDl. Heavy Metal Mass (MT): 0.00019!;
 
Template Decay Time" 20 year

n. Estimates m x. b Y. y, Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
-';Ac:C-::'-2"'2;'-:;7:_------~2."'6436~;;;:Eo_;-Q;;9;__---_;9;;94~.605;;;;_---__;_1.,;;;98;;;9o..~209 0.OOE-c+OO~--~2:.63E-06 5.26E-06 Avg. MeV 
-';A::-:m"--2::-4o-;l:-:c-- .:;.3."'1.;:42:c;9"'E~-Q~3:_---_:994~'::.60::;5:o_---.;_'l,.9:c8"'9cc.209-----O:00E+oo 3.13E+OO 6.25E+OO O.OlSO 1.993E+14 
-';A"m::.--"24"'2:c'm"- ._.:..1."'3~19"'5~E~-"'06~---___:9~94:7".60""'5----1",98~9",.2o:::09 O.OOE+OO 1.31 E_Q3 2.62E_Q3 O.02SO 4.1SOE+13 
-';A:c-m.:--.:;.243= -ol-'-:.4"'7.:;.53c;:E~-Q~7----""C9;;;9;_;4c:.605=----1'",~98;c9"".209 O.OOE+OO 1.47E-04 2.93E-04 0.0375 3.595E+13 
~C,,--o147--_------___=1.:;.2"'84"'7=:E:;.-04-=-----'9='94~.60~5'---~1-:c,.:;.98'"9~.209 O.OOE+OO 1.28E-01 2.56E_Q1 0.0575 3.867E+13 
-;C"'I-::36~:;_-_-----__';2.:;.8;-;1~20~E~-06~----""C9;;;94~.605=----1"',~98;c9".2~~09 O.OOE+OO 2.60E-Q3 5.59E-03 0.0850 2.335E+13 
Cm-243 1.2465E-07 994.605 1,989.209 O.OOE+OO 1.24E~-04.:;.:----__';2C:.48~E~-04=_-If-_0"' ..;:12:::SO:o__--____:1c:.5c:26.=E=_+'_:1:=_3 
~C"'m::.-"'244=---------':'9.~5""584~E~-Q~7----_:9~94~.605~------'-'l,""98"'9~.2:09 O.OOE+oo 9.50E-04 1.90E_Q3 O.22SO 2.005E+13 
-;CC"oS-'~1='34C;----------;1.:;.7;;:880~E~-""071-----:9;c94~.605=----1"',~98",9"".20: 9 O.OOE+OO 1.78E+02 3.56E+02 00'.5377SOSO 8.786E+12 
-;?-':::o=-- ""5~.86""'92:?E:;.-04~-----'9"'94~.605~'----1"' ..:;.98"'9"'.2=0=9 O.OOE+OO 5.84E-01 1.17E+OO 1.445E+14 
-;C'"'S--:-1c;;3~5-------;-'3.;c2-;;19;;;5:;oE_:-Q5~---....__;9;;;9,;4:;:.605;;;;_---_71,;c98",,9;0;.2,,09 O.OOE+OO 3.20E_Q2 6.40E_Q2 0.8500 1.629E+12 
-;Co=S-'-1;:3'-;7c- ----:14·"'.94858=959"'EE~~:;:03=---------'9~94~.60=5----1""",98:;::9.209 O.OOE+OO 1.94E+03 3.86E+03 1.2500 24·.619986EE++1130 
.;:E~u_'-1c:=54~ ~~~-""''----~9c:=947.'''605''''_----1'-'-,98~9-''.209 O.OOE+OO 4.56E+OO 9.13E+OO 1.7500 
EU-155 3.6045E-03 994.605 1,989.209 O.OOE+OO 3.59E+OO 7.17E+OO 2.2500 1.441E+08 
Fe-55 1.4185E-02 994.605 1,989.209 O.OOE+OO 1.41E+01 2.82E+01 2.7500 1.588E+06 
7H,O--3~-------_""C4'C.:o;:78;c95~E_;-Q3~---....__;9:;;947.""605~---""C1;'_,98~9.:;;.209 O.OOE+OO 4.76E+OO 9.53E+OO 3.5000 8.826E+03 
7.1-,.:12:;:9==-- 7"'..:;.3684~~E~-Q"'7----~9;;::94_;:."'605~----c1;'_,98~9.2ii9 O.OOE+OO 7.33E_04 1.47E-Q3 5.ססOO 1.052E+03 
7K"r--':85::==:- ___':'9'::.58~20""E:;.--"0~2_----'994=:=c"'.60~5'----1'-'-,"'98~9:,-,:2==ii9 O.OOE+OO 9.53E+01 1.91E+02 7.ססOO 1.188E+02 
"'N"'P-_;2;;:377-------'C1.~25~5~2:;oE:-;-06~---....__;9;;:94,;.:;;605~----1"',~98~9",.2,,,09 O.OOE+OO 1.25E-03 2.50E_Q3 11.ססOO 1.352E+Ol 
-;P;;:ac:-2"'3~1--------7o:."'0406="'E~-Q"'9'----~9~9'_;_4."'605~----1-:c,"'98~9"".209 O.OOE+OO 7.00E-06 1.40E_Q5 
"'P;=:tr:-=2:::1~0:_-------57.~8000~"'Eo_;-1;,;4c----_;9;;:94,;.:;;60~5;_---1"',~98~9.:209 O.OOE+OO 5.77E·11 1.15E-10 
Pm-147 4.0075E_Q2 994.605 1,989.209 O.OOE+OO 3.99E+01 7.97E+01 
PU-238 9.2256E_04 994.605 1,989.209 O.OOE+OO 9.18E_Q1 1.84E+OO 
PU-239 5.5278E-03 994.605 1,989.209 O.OOE+OO 5.50E+OO 1.10E+01 
Pu-240 2.1248E_Q3 994.605 1,989.209 o.oOE+OO 2.11E+OO 4.23E+OO 

",P;=U--;:-2:-;4",=:1 4;c."'954~9~E_;-0;:::2c----_;9;;:94-o."'605~----1;'_,9;c8~9"'.209 O.OOE+OO 4.93E+01 9.86E+01 
Pu-242 2.3128E_Q7 994.605 1,989.209 O.OOE+OO 2.30E_04 4.60E_04 
",Ra~-22~6 ~2':..;4~52",6~E'c-1;-;3;__---_;9;;94~.60~5---__71'';o98~9:.:;.209 O.OOE+OO 2.44E-10 4.86E-10 
-;Ra~-22:=8 ____,2;:,.-=40",1;;:5~E_;-1;;:0c----~9;;::94_;:.",605",,_----1=_,,86:=:9.209 O.OOE+OO 2.39E_Q7 4.78E_Q7 
""R'='U-:;-1"'06"--- ---'3"'.060~~2E~-06~------;9"'974.~605~---_o_l,"'98;;;9:_;.209 O.OOE+OO 3.04E-Q3 6.09E-Q3 
-=S:=e--:7""9=--------1,;.:..:;.30~1:::5~E_:-Q5:::-----___;9;;::94_;:."'605""_----1=_',98=9::o.209 O.OOE+OO 1.29E_Q2 2.59E_Q2
Sn-126 1.2165E_Q5 994.605 1,989.209 O.OOE+OO 1.21E_Q2 2.42E_Q2 

C;S":r---;:90:':c- ~1.c:;822==:::6"'E":+OO~---___;994~:;:.605;;;;_---__71,S989.209 O.OOE+OO 1.81 E+03 3.63E+03 
-=T='C-'-99= -=4.:::4~24=-ol"'E~-04~------'9~94~.60"'5~----"l,.:;.98"'9"'.:.209 O.OOE+OO 4.40E_Q1 8.60E_Q1 
Th-229 3.0962E-10 994.605 1,989.209 O.OOE+OO 3.08E_Q7 6.16E_Q7 
Th-230 4.2348E-11 994.605 1,989.209 O.OOE+OO 4.21E-oB 8.42E-oB 

"T"'h;;'-2;;;3""2 72.==5"'27;;;8o;:Eo_;-1~0;__---_;9;;94~.605;;;;_---__:_:;:,l,989.209 O.OOE+OO 2.51E-07 5.03E_Q7 
TI-208 1.5820E-oB 994.605 1,989.209 O.OOE+OO 1.57E_Q5 3.15E_Q5 
7U,;-2~32o:__--------4,;.:.2;::84~7~E~-oBo:__------;994::;.;:."'605""_---""C1~,989.209 O.ooE+OO 4.24E-Q5 8.48E_Q5 Thenmal Power 
-7U::--;::233""- ___=1.:;.22=1=:lE:--Q-=7-----994""-"'.605~'----1-:c,.:;.98""9~.2~,09~ __-'1-".2~1.;:E~-<l4~--_-~2".:.43=E~-04'7__-_lINomin__-O"'."'OO~cE:;.+OO~'- ... Heat Bounding 
-CU;--2;;;34~---------;;1.c::995~5"'E~-Q;;;7:_---_:9"'94~.605;;;;_----'-'l,C;;98";;9~.209 O.OOE+OO 1.98E_04 3.97E-04 Output Heat Output
U-235 -2.6194E-06 994.605 0.000 1.27E-02 1.01E_Q2 1.27E_Q2 /Wattsl /Wattsl 
-7Uo--2;;:36~--------;;1.~26=.c93=::;E~-Q5~---___;9;;94,.;:;:.605=------'1,~98=:9==209 .. O.OOE+OO 1.26E_Q2 2.52E-02 2.49E+01 4.98E+01
U-238 -3.6331E-oB 994.605 0.000 7.92E-Q3 7.88E_Q3 7.92E-Q3 Total Total 

~:r Radionuclides 1.8241E+OO 994.605 1,989.209 O.OOE+OO ~:.=:-=~~:;.~:-;:;3:---""C~?:"':"'~~~'=~--lI 
m Template SeIeetioo Summary.Btn'JlUp Summary,and CbecI<s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOL HM eonsUtuenls: U-ZrHX U
 

SOL Enrichment 0/0:
 20.00000041 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:/ I 994.605 Norrdnal bum"p cdculaled from the heavy metal mass d9sIroyed. 
Bounding:1 I 1.989.209 Bounding bumup £lSSUmed to be twice nominal bumup. 

Checks 
EsUmated Bumupl 

Bumup MUltiplier Given Bumup EsUmated EOL HMlGlven EOL HM 
Nominal: 0.99 I 1.001 

Bounding:/ 1.98 , 
Reactor shutdown, cora removal, storage, shipping or other date confirTmng that madiatlon ceased for fuel. 

'Total bumup for all fuel associated with this wor1<sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT;. 
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Fuel Radionuclide Inventory Worksheet 
J. Fudand TeDlPIl!te Information Estimated 

Fuel Name: TRIGA STD (MNRC) 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 704 Estimates 8S of: 2030 18"x10' 

Fuel Units & Ilescr: 6 - ELEMENT Template: TAIGA-SS (LW/U-Zrx. SST. 10 to 20%. U) 0.05 
_vy Metal Moos: BOL=4.97kg ; E0L=4.97kg "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOL _vy Metal Mass (MT): 0.000195 

Template Decay Time" 5 years 
n.Estimates m x. x. b Y. Y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-10 94.964 470.665 O.ooE-+OO 8.09E-08 4.01E-07 Avg. MeV 
Am-241 1.8331E-03 94.964 470.665 O.ooE-+OO 1.74E-Ol 8.63E-Ql 0.0150 7.607E+13 
Am-242m 1.4129E-oo 94.964 470.665 O.ooE-+OO 1.34E-04 6.65E-04 0.0250 1.674E+13 
Am-243 1.4774E-Q7 94.964 470.665 O.ooE-+OO 1.40E-Q5 6.95E-05 0.0375 1.425E+13 
C-14 1.2871E-Q4 94.964 470.665 O.ooE-+OO 1.22E-02 6.ooE-02 0.0575 1.463E+13 
CI-36 2.8120E-oo 94.964 470.665 O.ooE-+OO 2.67E-Q4 1.32E-Q3 0.0850 9.064E+12 
Cm-243 1.7940E-Q7 94.964 470.665 O.ooE-+OO 1.70E-OS 8.44E-OS 0.1250 6.582E+12 
Cm-244 1.6962E-Q6 94.964 470.665 O.ooE-+OO 1.61E-04 7.98E-04 0.2250 7.689E+12 
Co~ 1.2839E-+OO 94.964 470.665 O.ooE-+OO 1.22E+02 6.04E+02 0.3750 3.902E+12 
Cs-l34 9.OS41E-Q2 94.964 470.665 O.ooE-+OO B.60E-+OO 4.26E+Ol 0.5750 5.188E+13 
Cs-l35 3.2195E-OS 94.964 470.665 O.ooE-+OO 3.ooE-03 1.52E-02 0.8500 2.226E+12 
Cs-137 2.7564E-+OO 94.964 470.665 O.ooE-+OO 2.62E+02 1.30E+03 1.2500 4.521E+13 
Eu-154 1.5368E-Q2 94.964 470.665 O.ooE-+OO 1.46E-+OO 723E-+OO 1.7500 3.014E+10 
EU-155 2.9293E-02 94.964 470.665 O.ooE-+OO 2.78E-+OO 1.38E+Ol 2.2500 4.859E+10 
Fe-55 7.7158E-Ol 94.964 470.665 O.ooE-+OO 7.33E+Ol 3.63E+02 2.7500 3.855E+08 
H-3 1.1111E-02 94.964 470.665 O.ooE-+OO l.ooE-+OO 5.23E-+OO 3.5000 4.488E+07 
1-129 7.3684E-07 94.964 470.665 O.ooE-+OO 7.OOE-05 3.47E-04 5.ססOO 2.497E+02 
Kr-85 2.5263E-Ol 94.964 470.665 O.ooE-+OO 2.40E+Ol 1.19E+02 7.ססOO 2.827E+01 
Np-237 1.2427E-oo 94.964 470.665 O.ooE-+OO 1.18E-Q4 5.85E-04 11.ססOO 3.220E+OO 
Pa-231 3.8511E-09 94.964 470.665 O.ooE-+OO 3.66E-07 1.81E-Q6 
Pb-21 0 7.3880E-15 94.964 470.665 O.ooE-+OO 7.02E-13 3.48E-12 
Pm-147 2.1023E-+OO 94.964 470.665 O.ooE-+OO 2.ooE+02 9.89E+02 
Pu-238 1.0383E-Q3 94.964 470.665 O.ooE-+OO 9.86E-Q2 4.89E-Ol 
PU-239 5.5293E-03 94.964 470.665 O.ooE-+OO 5.25E-Ql 2.60E-+OO 
Pu-240 2.1278E-Q3 94.964 470.665 O.ooE-+OO 2.02E-Ol 1.ooE-+OO 
PU-241 1.0195E-Ol 94.964 470.665 O.ooE-+OO 9.66E-+OO 4.60E+01 
Pu-242 2.3128E-Q7 94.964 470.665 O.ooE-+OO 2.20E-05 1.09E-Q4 
Ra-226 5.2782E-14 94.964 470.665 O.ooE-+OO 5.01E-12 2.48E-11 
Ra-228 1.9338E-l0 94.964 470.665 O.ooE-+OO l.84E-Q8 9.10E-Q8 
RU-loo 9.1684E-02 94.964 470.665 O.ooE-+OO 8.71E-+OO 4.32E+01 
Se-79 1.3018E-Q5 94.964 470.665 O.ooE-+OO 1.24E-Q3 6.13E-03 
Sn-126 1.2167E-OS 94.964 470.665 O.ooE-+OO 1.16E-Q3 5.73E-Q3 
Sr-90 2.6045E-+OO 94.964 470.665 O.ooE-+OO 2.47E+02 1.23E+03 
Te-99 4.4241E-04 94.964 470.665 O.ooE-+OO 420E-02 2.08E-Ql 
Th-229 1.3713E-l0 94.964 470.665 O.ooE-+OO l.30E-Q8 6.45E-Q8 
Th-230 l.8090E-ll 94.964 470.665 O.ooE-+OO 1.72E-Q9 8.51E-Q9 
Th-232 2.5278E-l0 94.964 470.665 O.ooE-+OO 2.40E-Q8 1.19E-Q7 
TI-208 1.6947E-08 94.964 470.665 O.ooE-+OO 1.61E-Q6 7.98E-Q6 
U-232 4.8737E-Q8 94.964 470.665 O.ooE-+OO 4.63E-Q6 229E-Q5 Thermal Power 
U-233 1.2203E-07 94.964 470.665 O.ooE-+OO 1.16E-OS 5.74E-OS Nominal Heat Bounding 
U-234 1.5925E-Q7 94.964 470.665 O.ooE-+OO 1.51E-OS 7.50E-Q5 Output Heat Output 
U-235 -2.6194E-oo 94.964 0.000 2.13E-Q3 1.88E-Q3 2.13E-03 /Wattsl /Watts) 
U-236 1.2693E-OS 94.964 470.665 O.ooE-+OO 1.21E-03 5.97E-Q3 5.53E+OO 2.74E+01 
U-238 -3.6331 E-oB 94.964 0.000 1.34E-Q3 1.34E-03 1.34E-03 Total Total 
Y-90 2.6060E-+OO 94.964 470.665 O.ooE-+OO 2.47E+02 1.23E+03 
Other RadiOnuelides 3.42E+02 1.70E+03 
JJJ. TemoIlIte Stlet.1lmlSQannll llndClWcks 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding:
 SST (304) SST 
BOl HM eonstituentll:
 U-ZrHX u 

BOl enrichment %:
 19.82495894 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nomlna':1 I 94.964 Nominal bumup assumed to be 2% of BOl heavy metal mass. 
Bounding: 470.665 189.929 Bounding bumup taken directly from SFO (converted to MWd). 

Checks
 

Estimated Bumupl
 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlna':1 0.56 I 0.981 
Bounding: 2.77 0.40 ,

Reactor shutdown, core removal, storage, shipping or other date cOnftnlllng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory·Worksheet 
L Fuel and Template IJlfOctlJllltion Estimated 

Fuel Naill<): TRIGA 8TD (MNRC) 'Fuel decay start date: 2035 Canister usage: 
SNF 10 Ii: 1053 Estimates as of: 203<l 18"x10' 

Fuel Units & Oeser: 8 - ELEMENT Template: TRIGA-SS (LWIU-Z'X, SST, 10 to 20%, U) 0.07
 
Heavy Me1a1 Mass: BO~3.96kg ; EO~3.96kg ':Template Bumup(MWd): 6.6~
 
ROD Storage SlID: INEEL Template BOL Heavy Metal Mass (MT): 0.OOO19E
 

Template Decay Time" 5 year.: 

n. Estimateo m x" Xb b y" Yb Gamma Sources -
 Photon Total 
CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 75.651 373.524 O.ooE+OO 6.44E-OS 3.18E-07 Avg. MeV 
Am-241 1.8331E-03 75.651 373.524 O.ooE+OO 1.39E-01 6.85E-01 0.0150 6.037E+13
Am-242m 1.4129E-OB 75.651 373.524 O.ooE+OO lo07E-04 5.28E-Q4 0.0250 1.328E+13 
Am-243 1.4774E-07 75.651 373.524 O.ooE+OO 1.12E-05 5.52E-05 0.0375 1.131E+13 
C-14 1.2871E-Q4 75.651 373.524 O.ooE+OO 9.74E-03 4.81E-02 0.0575 1.161E+13 
CI-36 2.8120E-OB 75.651 373.524 O.ooE+OO 2.13E-Q4 1.05E-Q3 0.0850 7.194E+12 
Cm-243 1.7940E-07 75.651 373.524 O.ooE+OO 1.36E-OS 6.70E-05 0.1250 5.224E+12 
Cm-244 1.6962E-OB 75.651 373.524 O.ooE+OO 1.28E-04 6.34E-04 0.2250 6.102E+12 

-Co-OO lo2839E+OO 75.651 373.524---O.ooE+OO 9.71E+01 4.80E+02 0.3750 3.097E+12 
Cs-134 9.0541E-02 75.651 373.524 O.ooE+OO 6.85E+OO 3.38E+01 0.5750 4.117E+13 
Cs-135 3.2195E-Q5 75.651 373.524 O.ooE+OO 2.44E-03 1.20E-Q2 0.8500 1.767E+12 
Cs-137 2.7564E+OO 75.651 373.524 O.ooE+OO 2.09E+02 1.03E+03 1.2500 3.588E+13 
Eu-154 1.5368E-02 75.651 373.524 O.ooE+OO 1.16E+OO 5.74E+OO 1.7500 2.392E+10 
Eu-155 2.9293E-02 75.651 373.524 O.ooE+OO 2.22E+OO lo09E+01 2.2500 3.856E+10 
Fe-55 7.7158E-01 75.651 373.524 O.ooE+OO 5.84E+01 2.88E+02 2.7500 3.059E+08 
H-3 1.1111E-02 75.651 373.524 O.ooE+OO 8.41E-01 4.15E+OO 3.5000 3.562E+07 
1-129 7.3684E-07 75.651 373.524 O.ooE+OO 5.57E-05 2.75E-04 5.0000 1.982E+02 
Kr-85 2.5283E-01 75.651 373.524 O.ooE+OO 1.91E+01 9.44E+01 7.0000 2.244E+01 
Np-237 1.2427E-06 75.651 373.524 O.ooE+OO 9.40E-05 4.64E-Q4 11.0000 2.556E+OO 
Pa-231 3.8511E-09 75.651 373.524 O.ooE+OO 2.91E-07 1.44E-06 
Pb-21 0 7.3880E-15 75.651 373.524 O.ooE+OO 5.59E-13 2.76E-12 
Pm-147 2.1023E+OO 75.651 373.524 O.ooE+OO 1.59E+02 7.85E+02 
Pu-238 1.0383E-03 75.651 373.524 O.ooE+OO 7.86E-02 3.88E-01 
Pu-239 5.5293E-03 75.651 373.524 O.ooE+OO 4.18E-01 2.07E+OO 
Pu-240 2.1278E-Q3 75.651 373.524 O.ooE+OO 1.61E-01 7.95E-01 
Pu-241 1.0195E-01 75.651 373.524 O.ooE+OO 7.71E+OO 3.81E+01 
Pu-242 2.3128E-07 75.651 373.524 O.ooE+OO 1.75E-05 8.64E-OS 
Ra-226 5.2782E-14 75.651 373.524 O.ooE+OO 3.99E-12 lo97E-11 
Ra-228 1.9338E-10 75.651 373.524 O.ooE+OO 1.46E-08 7.22E-08 
Ru-1OB 9.1684E-02 75.651 373.524 O.ooE+OO 6.94E+OO 3.42E+01 
5e-79 lo3018E-Q5 75.651 373.524 O.ooE+OO 9:85E-Q4 4.86E-Q3 
5n-126 1.2167E-Q5 75.651 373.524 O.OOE+OO 9.20E-Q4 4.54E-03 
5r-90 2.6045E+OO 75.651 373.524 O.ooE+OO 1.97E+02 9.73E+02 
Tc-99 4.4241E-Q4 75.651 373.524 O.ooE+OO 3.35E-02 lo65E-01 
Th-229 1.3713E-10 75.651 373.524 O.ooE+OO lo04E-OS 5. 12E-08 
Th-230 1.8090E-11 75.651 373.524 O.ooE+OO 1.37E-09 6.76E-Q9 
Th-232 2.5278E-10 75.651 373.524 O.ooE+OO 1.91E-08 9.44E-08 
TI-2OS 1.6947E-08 75.651 373.524 O.ooE+OO 1.28E-06 6.33E-06 
U-232 4.8737E-08 75.651 373.524 O.OOE+OO 3.69E-06 1.82E-Q5 Thennal Power 
U-233 12203E-07 75.651 373.524 O.ooE+OO 9.23E-06 4.56E-05 Nominal Heat Bounding 
U-234 1.5925E-07 75.651 373.524 O.ooE+OO 1.20E-05 5.95E-05 Output Heat Output 
U-235 -2.6194E-06 75.651 0.000 1.69E-Q3 1.49E-03 1.69E-Q3 /Wattsl /Wattsl 
U-236 1.2693E-Q5 75.651 373.524 O.ooE+OO 9.60E-Q4 4.74E-03 4.40E+OO 2.17E+01 
U-238 -3.8331 E-08 75.651 0.000 1.07E-Q3 1.07E-Q3 lo07E-03 Total Total 
Y-90 2.6060E+OO 75.651 373.524 O.ooE+OO 1.97E+02 9.73E+02 
Other Radionuclldes 2.73E+02 1.35E+03 

1IL Tl!IIlllIale~~"', B ,""'(;IIe&s 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor_r: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constllueltts:
 U-ZrHX U 

BOl Enrichment 0/0: 19.74990819 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD I Estimated 

Nominal:) I 75.651 Nominal bumup assumed to be 2oIl;~ of SOL heavy metal m3SS. 
Bounding: 373.524 151.301 Bounding bumup taken directly from SFD (converted to MINd). 

Checks 

Estimated Bumup/ 
BUmUD MultiPlier Given BumuD EsUmated EOL HMfGiven EOL HM
 

Nomlnal:1 0.56
 I 0.981 
Bounding: 2.76 0.41 ,

Reactor shutdown, core removal, storage, shipping or other date confinmng that irradiation ceased for fuel. 

~otal bumup for all fuel associated with this wor1<sheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
t. FuelandTeJI!IlIate Wonnallon Estimated 

Fuel Name: TRIGA STD (MNRC) 'Fuel decay atsrt date: 2035 Canister usage: 
SNF 10 #: 1054 Estimates as of: 2030 18"xl0' 

Fuel Unils & Oeser: 84 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0.76 
Heavy Metal Mass: BOl=41.61k9 ; E0l=40.56k9 'Template Bumup(MWd): 6.65 
ROO Storage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time· 5 years 
D. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templata Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.5173E-l0 1,002.338 2,004.675 O.OOE+OO 8.54E-07 1.71E-Q6 Avg.MeV 
Am-241 1.8331E-Q3 1,002.338 2.004.675 O.OOE+OO l.84E+OO 3.67E+OO 0.0150 3.240E+14 
Am-242m 1.4129E-OO 1,002.338 2,004.675 O.OOE+OO 1.42E-03 2.83E-03 0.0250 7.129E+13 
Am-243 1.4774E-07 1,002.338 2.004.675 O.OOE+OO 1.48E-04 2.96E-Q4 0.0375 6.071E+13 
C-14 1.2871E-Q4 1.002.338 2,004.675 O.OOE+OO 1.29E-01 2.58E-01 0.0575 6.232E+13 
CI-36 2.8120E-OO 1,002.338 2,004.675 O.OOE+OO 2.82E-Q3 5.84E-03 0.0850 3.861E+13 
Cm-243 1.7940E-Q7 1,002.338 2.004.675 O.OOE+OO l.80E-04 3.80E-Q4 0.1250 2.803E+13 
Cm-244 1.6962E-OO 1,002.338 2,004.675 O.OOE+OO 1.70E-Q3 3.40E-03 0.2250 3.275E+13 
CO-80 1.2839E+OO 1,002.338 2,004.675 O.OOE+OO 1.29E+03 2.57E+03 0.3750 1.662E+13 
Cs-134 9.0541E-Q2 1,002.338 2,004.675 O.OOE+OO 9.08E+01 1.82E+02 0.5750 2.210E+14 
Cs-135 3.2195E-05 1,002.338 2,004.675 O.OOE+OO 3.23E-02 6.45E-02 0.8500 9.482E+12 
CS-137 2.7564E+OO 1,002.338 2,004.675 O.OOE+OO 2.76E+03 5.53E+03 1.2500 1.926E+14 
Eu-154 1.5368E-Q2 1,002.338 2,004.675 O.OOE+OO 1.54E+01 3.08E+01 1.7500 1.284E+11 
EU-155 2.9293E-Q2 1,002.338 2,004.675 O.OOE+OO 2.94E+01 5.87E+01 2.2500 2.069E+11 
Fe-55 7.7158E-01 1,002.338 2,004.675 O.OOE+OO 7.73E+02 1.55E+03 2.7500 1.642E+09 
H-3 1.1111E-Q2 1,002.338 2,004.675 O.OOE+OO 1.11E+01 2.23E+01 3.5000 1.912E+08 
1-129 7.3684E-07 1,002.338 2,004.675 O.OOE+OO 7.39E-Q4 1.48E-03 5.0000 1.076E+03 
Kr-85 2.5263E-01 1,002.338 2,004.675 O.OOE+OO 2.53E+02 5.OOE+02 7.0000 1.219E+02 
Np-237 1.2427E-Q6 1,002.338 2,004.675 O.OOE+OO 1.25E-03 2.49E-03 11.0000 1.389E+Ol 
Pa-231 3.8511E-09 1,002.338 2,004.675 O.OOE+OO 3.86E-Q6 7.72E-OO 
Pb-210 7.3680E-15 1,002.338 2,004.675 O.OOE+OO 7.41E-12 1.48E-11 
Pm-147 2.1023E+OO 1,002.338 2,004.675 O.OOE+OO 2.11E+03 4.21E+03 
Pu-238 1.0383E-Q3 1,002.338 2,004.675 O.OOE+OO 1.04E+OO 2.08E+OO 
Pu-239 5.5293E-03 1,002.338 2,004.675 O.OOE+OO 5.54E+OO 1.11 E+01 
PU-240 2.1278E-Q3 1,002.338 2,004.675 O.OOE+OO 2.13E+OO 427E+OO 
Pu-241 1.0195E-Q1 1,002.338 2,004.675 O.OOE+OO 1.02E+02 2.04E+02 
Pu-242 2.3128E-07 1,002.338 2,004.675 O.OOE+OO 2.32E-Q4 4.64E-Q4 
Ra-226 5.2782E-14 1,002.338 2,004.675 O.OOE+OO 5.29E-11 1.OOE-10 
Ra-228 1.9338E-10 1,002.338 2,004.675 O.OOE+OO 1.94E-Q7 3.88E-Q7 
RU-1OO 9. 1884E-Q2 1,002.338 2,004.675 O.OOE+OO 9.19E+01 1.84E+02 
5e-79 1.3018E-OS 1,002.338 2,004.675 O.OOE+OO 1.30E-Q2 2.61E-Q2 
5n-126 1.2167E-Q5 1,002.338 2,004.675 O.OOE+OO 122E-Q2 2.44E-Q2 
5r-90 2.8045E+OO 1,002.338 2,004.675 O.OOE+OO 2.61E+03 5.22E+03 
Tc-99 4.4241E-Q4 1,002.338 2,004.675 O.OOE+OO 4.43E-Q1 8.87E-Q1 
Th-229 1.3713E-10 1,002.338 2,004.675 O.OOE+OO 1.37E-Q7 2.75E-Q7 
Th-230 1.8090E-11 1,002.338 2,004.675 O.OOE+OO 1.81E-08 3.63E-08 
Th-232 2.5278E-10 1,002.338 2,004.675 O.OOE+OO 2.53E-07 5.07E-Q7 
TI-208 1.6947E-oB 1,002.338 2,004.675 O.OOE+OO 1.70E-OS 3.40E-Q5 
U-232 4.8737E-08 1,002.338 2,004.675 O.OOE+OO 4.B9E-OS 9.77E-Q5 Thenmal Power 
U-233 1.2203E-07 1,002.338 2,004.675 O.OOE+OO l.22E-Q4 2.45E-Q4 Nominal Heat Bounding 
U-234 1.5925E-Q7 1,002.338 2,004.675 O.OOE+OO 1.80E-04 3.19E-Q4 Oulput Heat Output 
U-235 -2.6194E-Q6 1,002.338 0.000 1.78E-02 1.51E-02 1.78E-Q2 (Wattsl /Wattsl 
U-236 1.2693E-Q5 1,002.338 2,004.675 O.OOE+OO 1.27E-02 2.54E-Q2 5.83E+01 1.17E+02 
U-238 -3.6331 E-oB 1,002.338 0.000 1.12E-Q2 1.12E-Q2 1.12E-Q2 Total Total 
V-90 2.6060E+OO 1,002.338 2,004.675 O.OOE+OO 2.61E+03 5.22E+03 
Other Radionuelides 3.61E+03 7.23E+03 

m. T~teSelectloos..m-l'Y,B_ !lndClted;s 
Template Selection Summary 

FromSFO U.... Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZfRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

BOL Enrichment 0/.: 19.74990819 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nominal: 784.424 1,002.338 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 2.004.675 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup MultipU. Given Bumup Estimated EOl HMiGlven EOl HM 

Nomlnal:1 0.71 1.28 I 1.001 
Boundlng:1 1.41 , 

Reactor shutdown, core removal, stomge, shipping or other date confumlng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd"MT).
 

DOE/5NFIREP-Q78 December 2003
 
RevisiOn 1 Page 0-523
 



Fuel Radionuclide Inventory Worl<sheet 
I. Fuel ami TllDtpIate fnf~ Estimated 

Fuel Name: TRIGA STD (MSU) 1~uet decay start date: 197:1 Canister usage: 
SNFID#: 878 Estimates as of: 2030 18"xl0'
 

Fuel Units & oeser: 58 - ELEMENT Template: TRIGA-AI (LW/U-Zrl(, Alum.• 10 to 20%, U) 0.52
 
Heavy Metal Mas.: BOl=10.73k9 ; EOL=10.65k9 'Template Bumup(MWd): 6.6!i 
ROD Sto__ SiIE:: INEEL Template BOL Heavy Melal Ma•• (MT): 0.000111
 

Template Decay Time· 50 year.'.,
 
n. Estimates m x" x. b y" y. Gamma Sources
 -- Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ac-227 8.6842E-Q9 71.971 143.941 O.OOE-KlO 6.25E-07 1.25E-Q6 Avg. MeV
 
Am-241 4.9459E-Q3 71.971 143.941 O.OOE-KlO 3.56E-Ql 7.12E-Ol 0.0150 7.058E+12
 
Am-242m 1.6241E-Q6 71.971 143.941 O.OOE-KlO 1.17E-04 2.34E-04 0.0250 1.463E+12
 
Am-243 2.3233E-Q7 71.971 143.941 O.ooE-KlO 1.67E-OS 3.34E-OS 0.0375 1.321E+12
 
C-14 4.3083E-05 71.971 143.941 O.OOE-KlO 3.10E-Q3 620E-Q3 0.0575 1.382E+12
 
CI-36 4.3023E-08 71.971 143.941 O.OOE-KlO 3.10E-Q6 6.19E-OB 0.0850 8.244E+11
 
Cm-243 9.1880E-08 71.971 143.941 O.ooE-KlO 6.61E-OB 1.32E-05 0.1250 6.117E+ll
 
Cm-244 5.6346E-Q7 71.971 143.941 O.ooE-KlO 4.06E-05 8.11E-Q5 0.2250 7.235E+11
 
Co-50 8.3699E-05 71.971 143.941 O.OOE-KlO 6.02E-03 1.20E-Q2 0.3750 3.121E+ll
 
Cs-l34 2.8211E-Q8 71.971 143.941 O.ooE-KlO 2.03E-Q6 4.OBE-OB 0.5750 5.241E+12
 
Cs-l35 3. 1549E-OS 71.971 143.941 O.ooE-KlO 2.27E-Q3 4.54E-03 0.8500 1.427E+11
 
Cs-137 9.7519E-Ql 71.971 143.941 O.ooE-KlO 7.02E-Kll 1.40E-Kl2 1.2500 1.206E+11
 
Eu-l54 3.5970E-Q2 71.971 143.941 O.ooE-KlO 2.59E-KlO 5.18E-KlO 1.7500 4.326E+09
 
EU-155 8.1774E-04 71.971 143.941 O.ooE-KlO 5.89E-02 1.18E-Ql 2.2500 1.468E+OS
 
Fe-55 5.3940E-Q8 71.971 143.941 O.OOE-KlO 3.88E-Q6 7.76E-Q6 2.7500 6.932E+04
 
H-3 8.6571E-04 71.971 143.941 O.ooE-KlO 6.23E-02 1.25E-Ql 3.5000 2.046E+02
 
1-129 7.3605E-Q7 71.971 143.941 O.ooE-KlO 5.31E-OS 1.OBE-04 5.0000 8.618E+Ol
 
Kr-SS 1.3771E-Q2 71.971 143.94t O.OOE-KlO 9.91E-Ql 1.98E-KlO 7.0000 9.728E+OO
 
Np-237 1.5218E-Q6 71.971 143.941 O.OO"E-KlO 1.10E-04 2.19E-04 11.0000 1.106E+00
 
Pa-231 1.4152E-Q8 71.971 143.941 O.OOE-KlO 1.02E-Q6 2.04E-Q6 
Pb-21 0 7.9774E-13 71.971 143.941 O.ooE-KlO 5.74E-l1 1.15E-l0 
Pm-147 1.4362E-05 71.971 143.941 O.ooE-KlO 1.03E-03 2.07E-Q3 
Pu-238 9.4782E-04 71.971 143.941 O.ooE-KlO 6.82E-02 1.36E-Ql 
Pu-239 5.8872E-Q3 71.971 143.941 O.OOE-KlO 4.09E-Ql 8.19E-Ol 
Pu-240 2.2541E-03 71.971 143.941 O.OOE-KlO 1.62E-Ql 3.24E-Ol 
Pu-241 1.4433E-Q2 71.971 143.941 O.OOE-KlO 1.04E-KlO 2.08E-KlO 
Pu-242 3.0602E-Q7 71.971 143.941 O.ooE-KlO 2.20E-Q5 4.40E-05 
Ra·226 1.8857E-12 71.971 143.941 O.OOE-KlO 1.36E-l0 2.71E-l0 
Ra-228 2.3729E-l0 71.971 143.941 O.OOE-KlO 1.71E-Q8 3.42E-Q8 
Ru-1OB 3.4857E-15 71.971 143.941 O.ooE-KlO 2.51E-13 5.02E-13 
Se-79 1.2931E-05 71.971 143.941 O.OOE-KlO 9.31E-Q4 1.86E-Q3 
Sn-126 1.2235E-05 71.971 143.941 O.ooE-KlO 8.81E-Q4 1.76E-Q3 
Sr-90 8.9173E-Ql 71.971 143.941 O.ooE-KlO 6.42E-Kll 1.28E-Kl2 
Tc-99 4.4120E-Q4 71.971 143.941 O.OOE-KlO 3.18E-Q2 6.35E-Q2 
Th-229 8.2752E-10 71.971 143.941 O.OOE-KlO 5.96E-Q8 1.19E-Q7 
Th-230 1.4908E-10 71.971 143.941 O.ooE-KlO 1.07E-Q8 2.15E-Q8 
Th-232 2.3744E-l0 71.971 143.941 O.OOE-KlO 1.71E-Q8 3.42E-Q8 
TI-208 1.3688E-Q8 71.971 143.941 O.OOE-KlO 9.84E-Q7 1.97E-Q6 
U-232 3.6797E-Q8 71.971 143.941 O.ooE-KlO 2.65E-Q6 5.30E-Q6 Thermal Power 
U-233 1.3164E-Q7 71.971 143.941 O.ooE-KlO 9.47E-Q6 1.89E-05 Nominal Heat Bounding 
U-234 3.3865E-Q7 71.971 143.941 O.ooE-KlO 2.44E-05 4.87E-05 Output Heat Output
 
U-235 -2.6144E-Q6 71.971 0.000 4.64E-Q3 4.45E-Q3 4.64E-Q3 (Watts) (Watts)
 
U-236 1.2722E-05 71.971 143.941 O.ooE-KlO 9.16E-Q4 1.83E-03 8_28&01 1.65E+OO
 
U-238 -3.8857E-Q8 71.971 0.000 2.89E-Q3 2.88E-Q3 2.89E-Q3 Total Total 
Y-90 8.9203E-Q1 71.971 143.941 O.ooE-KlO 6.42E-Kll 1.28E-Kl2 
Other Radionuclides 8.04E-Kll 1.61E-Kl2 
m.TemoI:lte Sdeetloo s-mary, P........ 1l.... Cbed<5
 
Template Selection Summary

FromSFD Used Basis for Parameter Differences: 
Reaetor Moderator: LW AND U ZIRC HYDRIDE lW AND UZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
BOL HM Constltuenls: U-ZrHX U

BOL Enrtchment %: 20 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1
 Estimated

Nomlnal:1 52.2871 71.971
 Nominal bumup cai",iated from ltJe heavy metal mass destroyed. 
Boundlng:1 1 143.941 Bounding bum<lp assum3d to be twice nominal bumup. 

Checks 

Estimated Bumup!
 
Bumup MulUDlIer
 Given Bumup Es1fmated EOL HMlGlven EOL HM 

Nomln3l: 0.18 1.38 I 1.001 
Boundlng:1 0.36 ,

Reactor shutdown. core removal, storage, shiPPIng or other date COnflnlll1lQ that IrracDatlOfl ceased for fuel.
 

2TotaJ bumup for all fuel associated 'tIII1th this 'NOrksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
J. PlOd and TempIa(e lntontlafilln_ Estimated 

Fuel Name: TRIGA STD (MSU) 1Fuel decay start date: 1982 Canister usage: 
SNFID#: 873 Estimates as of: 2030 18"x10' 

Fuel Unlls & Oeser: 48 - ELEMENT Template: TRIGA-SS (lW/U-Zrx, SST. 10 to 20%. U) 0.43 
Heavy Metal Mass: BOl=9.36k9 ; EOl=8.29k9 'Template Sumup(MWd): 6.65 
ROD Storags Site: INEEl Template SOL Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 35 years 
n. Estimates m x" x. b Y. Y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.7038E-09 1,021.812 2.043.623 O.ooE..oo 6.85E-OB 1.37E-Q5 Avg. MeV 
Am-241 3.9068E-Q3 1.021.812 2,043.623 O.ooE..oo 3.99E..oo 7.98E..oo 0.0150 1.426E+14 
Am-242m 1.2325E-OB 1,021.812 2,043.623 O.ooE..oo 1.26E-03 2.52E-03 0.0250 2.964E+13 
Am-243 1.4732E-07 1,021.812 2,043.623 O.ooE..oo 1.51E-04 3.01E-Q4 0.0375 2.575E+13 
C-14 1.2824E-Q4 1,021.812 2,043.623 O.ooE..oo 1.31E-Ol 2.62E-Ql 0.0575 2.n4E+13 
CI-36 2.8120E-OB 1,021.812 2,043.623 O.ooE..oo 2.87E-03 5.75E-03 0.0850 1.669E+13 
Cm-243 8.6556E-OS 1,021.812 2,043.623 O.ooE..oo 8.84E-05 1.77E-Q4 0.1250 1.086E+13 
Cm-244 5.3835E-07 1,021.812 2,043.623 O.ooE..oo 5.50E-04 1.10E-03 0.2250 1.438E+13 
Co-60 2.4887E-Q2 1,021.812 2,043.623 O.ooE..oo 2.54E+Ol 5.09E+Ol 0.3750 6.271E+12 
Cs-l34 3.8030E-OB 1,021.812 2,043.623 O.ooE..oo 3.89E-03 7.77E-Q3 0.5750 1.049E+14 
Cs-135 3.2195E-05 1,021.812 2,043.623 O.ooE..oo 3.29E-02 6.58E-02 0.8500 1.073E+12 
Cs-137 1.3788E..oo 1,021.812 2,043.623 O.ooE..oo 1.41E+03 2.82E+03 1.2500 4.165E+12 
Eu-l54 1.3711E-03 1,021.812 2,043.623 O.ooE..oo 1.40E..oo 2.80E..oo 1.7500 2.787E+l0 
EU-155 4.4361E-04 1,021.812 2,043.623 O.ooE..oo 4.53E-Ol 9.07E-Ql 2.2500 2.283E+07 
Fe-55 2.6075E-Q4 1,021.812 2,043.623 O.ooE..oo 2.66E-Ol 5.33E-Ol 2.7500 1.049E+06 
H-3 2.0647E-03 1,021.812 2,043.623 O.ooE..oo 2.11E..oo 4.22E..oo 3.5000 2.521E+03 
1-129 7.3684E-07 1,021.812 2,043.623 O.ooE..oo 7.53E-04 1.51E-Q3 5.0000 1.061E+03 
Kr-85 3.6346E-Q2 1,021.812 2,043.623 O.ooE..oo 3.71E+Ol 7.43E+Ol 7.0000 1.197E+02 
Np-237 1.2844E-OB 1,021.812 2,043.623 O.ooE..oo 1.31E-03 2.62E-03 11.0000 1.361E+Ol 
Pa-231 1.2352E-08 1,021.812 2,043.623 O.ooE..oo 1.26E-05 2.52E-Q5 
Pb-21 0 3.5338E-13 1,021.812 2,043.623 O.ooE..oo 3.61E-l0 7.22E-l0 
Pm-147 7.6346E-04 1,021.812 2,043.623 O.ooE..oo 7.80E-Ol 1.56E..oo 
Pu-238 8.1970E-04 1,021.812 2,043.623 O.ooE..oo 8.38E-Ql 1.68E..oo 
Pu-239 5.5248E-Q3 1,021.812 2,043.623 O.ooE..oo 5.65E..oo 1.13E+Ol 
Pu-240 2.1203E-03 1,021.812 2,043.623 O.ooE..oo 2.17E..oo 4.33E..oo 
Pu-241 2.4075E-02 1,021.812 2,043.623 O.ooE..oo 2.48E+Ol 4.92E+Ol 
Pu-242 2.3128E-Q7 1,021.812 2,043.623 O.ooE..oo 2.36E-Q4 4.73E-04 
Ra-226 9.6481E-13 1,021.812 2,043.623 O.ooE..oo 9.88E-10 1.97E-09 
Ra-228 2.5188E-l0 1,021.812 2,043.623 O.ooE..oo 2.57E-Q7 5.15E-Q7 
Ru-1OB 1.0214E-l0 1,021.812 2,043.623 O.ooE..oo 1.04E-Q7 2.09E-07 
Se-79 1.3014E-Q5 1,021.812 2,043.623 O.ooE..oo 1.33E-Q2 2.66E-02 
Sn-l26 1.2164E-05 1,021.812 2,043.623 O.ooE..oo 1.24E-Q2 2.49E-Q2 
Sr-90 1.2762E..oo 1,021.812 2,043.623 O.ooE..oo 1.30E+03 2.61E+03 
Te-99 4.4241E-Q4 1,021.812 2,043.623 O.ooE..oo 4.52E-Ql 9.04E-Ol 
Th-229 5.9684E-l0 1,021.812 2,043.623 O.ooE..oo 6.10E-Q7 1.22E-oB 
Th-230 9.3880E-ll 1,021.812 2,043.623 O.ooE..oo 9.59E-OS 1.92E-Q7 
Th-232 2.5278E-l0 1,021.812 2,043.623 O.ooE..oo 2.58E-07 5.17E-07 
T~2OS 1.3723E-OS 1,021.812 2,043.623 O.ooE..oo 1.40E-Q5 2.80E-OS 
U-232 3.6932E-08 1,021.812 2,043.623 O.ooE..oo 3.77E-05 7.55E-OS Thenmal Power 
U-233 1.2224E-Q7 1,021.812 2,043.623 O.ooE..oo 1.25E-04 2.50E-Q4 Nominal Heat Bounding 
U-234 2.5714E-Q7 1,021.812 2,043.623 O.ooE..oo 2.63E-Q4 5.26E-Q4 Output Heat Output 
U-235 -2.6194E-oB 1,021.812 0.000 4.05E-Q3 1.37E-Q3 4.05E-Q3 /Wattsl /Wattsi 
U-236 1.2695E-Q5 1,021.812 2,043.623 O.ooE..oo 1.30E-Q2 2.59E-Q2 1.64E+01 3.29E+Ol 
U-238 -3.6331 E-08 1,021.812 0.000 2.52E-Q3 2.48E-Q3 2.52E-03 Total Total 
V-90 1.2765E..oo 1,021.812 2,043.623 O.ooE..oo 1.30E+03 2.61E+03 
Other Radionuclides 1.41E+03 2.81E+03 
m. TemuJate ~ .•.s.-u. 'and~ 
Template Selection Summary 

FromSFD lIMd Basis for Parameter Differences~
Reactor Moderator:
 LW AND U ZIAC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding:
 SST (304) SST 
BOl HM Constltuanls:
 U-ZrHX U 

BOl Enrichment 0/0:
 20 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimale: 
From SFD I Estimated 

Nomlnal:1 I 1.021.812 Nominal bumup calculaled lrom lho heavy metal mass destroyed. 
Bounding: 2.043.623 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Sumupl 
Bumup Multlpll_ Given Bumup Estimated EOl HMlGlvan EOl HM 

Nomlnal:1 3.20 I 1.001 
Bounding: 6.40 , 

Reactor shutdown, core removal, storage, shipping or other date conflnnlng that irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWcVMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Wol'lD4tion Estimated 

Fuel NamE:: TRIGA 8m (REED COLLEGE) 'Fuel decay start elate: 202E Canister usage: 
SNFID#: ns Estimates as of: 203C 18"x10' 

Fuel Unlls & Descr: 9 - ELEMENT Templsts: TRIGA-SS (LW/U-Z"X. SST. 10 10 2O~'" U) 0.12 
HeavyMetaIM•••: BOL=1.72k9 ; EOl=1.71k9 :.remplate Bumup(MWd): 6.6= 
ROD Slo.-- Si"': INEEL Template BOL Heavy Metal Mass (MT): 0.00019, 

Template Decay Time· 5 year.: 
n. Estimates m x" x, b Gamma Sources . y" y,

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 12.887 25.n4 O.OOE+OO 1.10E-08 2.20E-08 Avg.MeV 
Am-241 1.8331E-D3 12.887 25.n4 O.oOE+OO 2.36E-02 4.72E-02 0.0150 4.166E+12 
Am-242m 1.4129E-08 12.887 25.n4 ----O-.OOE+oo 1.82E-OS 3.64E-D5 0.0250 9.16GE+11 
Am-243 1.4n4E-07 12.887 25.n4 O.OOE+OO 1.90E-06 3.81E-D6 0.0375 7.806E+11 
C-14 1.2871E-04 12.887 25.n4 O.OOE+OO 1.66E-03 3.32E-03 0.0575 8.012E+11 
CI-36 2.8120E-06 12.887 25.n4 O.OOE<OO 3.62E-D5 7.25E-OS 0.0850 4.964E+11 
Cm-243 1.7940E-D7 12.887 25.n4 O.OOE+OO 2.31E-06 4.62E-06 0.1250 3.604E+11 
Cm-244 1.6962E-06 12.887 25.n4 O.OOE+OO 2.19E-D5 4.37E-DS 0.2250 4.211E+11 
Co-W 1.2839E+OO 12.887 25.n4 O.OOE<OO 1.65'E+01 3.31E+01 0.3750 2.137E+11 
Cs-134 9.0541E-D2 12.887 25.n4 O.OOE+OO 1.17E+OO 2.33E+OO 0.5750 2.841E+12 
Cs-135 3.2195E-05 12.887 25.n4 O.OOE+OO 4.15E-D4 8.30E-D4 0.8500 1.219E+11 
Cs-137 2.7564E+OO 12.887 25.n4 il."'OOE+OO 3.55E+01 7.10E+01 1.2500 2.476E+12 
Eu-154 1.5368E-02 12.887 25.n4 O.OOE+OO 1.98E-01 3.96E-D1 1.7500 1.651E+09 
Eu-155 2.9293E-D2 12.887 25.n4----O.OOE+OO 3.78E-D1 7.55E-01 2.2500 2.661E+09 
Fe-55 7.7158E-D1 12.887 25.n4- O.OOE+OO 9.94E+OO 1.99E+01 2.7500 2.111E+07 
H-3 1.1111E-D2 12.887 25.nL.· O.OOE+OO 1.43E-01 2.86E-D1 3.5000 2.458E+06 
1-129 7.3684E-D7 12.887 25.n4 O.OOE+OO 9.50E-06 1.90E-D5 5.0000 1.457E+01 
Kr-SS 2.5263E-01 12.887 25.n4 O.OOE+OO 3.26E+OO 6.51E+OO 7.0000 1.651E+OO 
Np-237 1.2427E-06 12.887 25.n4 O.OOE+OO 1.60E-OS 3.20E-D5 11.0000 1.882E-01 
Pa-231 3.SS11E-D9 12.887 2S.n4 O.OOE+OO 4.96E-08 9.93E-08 
Pb-21 0 7.3880E-1S 12.887 25.n4 O.OOE+OO 9.52E-14 1.90E-13 
Pm-147 2.1023E+OO 12.887 25.n4 O.OOE+OO 2.71E+01 5.42E+01 
Pu-236 1.0383E-D3 12.887 25.n4 O.OOE+OO 1.34E-D2 2.88E-D2 
Pu-239 5.5293E-D3 12.887 25.n4 O.OOE+OO 7.13E-D2 1.43E-D1 
Pu-240 2. 1278E-D3 12.887 25.n4 O.OOE+OO 2.74E-02 5.48E-D2 
Pu-241 1.0195E-D1 12.887 25.n4 O.OOE+OO 1.31E+OO 2.63E+OO 
Pu-242 2.3128E-D7 12.887 25.n4 O.OOE+OO 2.98E-06 5.96E-06 
Ra-226 5.2782E-14 12.887 25.n4 O.OOE+OO 6.80E-13 1.36E-12 
Ra-228 1.9336E-10 12.887 25.n4 O.OOE+OO 2.49E-D9 4.98E-D9 
Ru-106 9.1884E-D2 12.887 25.n4 O.OOE+OO 1.18E+OO 2.36E+OO 
5e-79 1.3018E-D5 12.887 25.n4 O.OOE+OO 1.68E-D4 3.36E-D4 
5n-126 1.2167E-D5 12.887 25.n4 O.OOE+OO 1.57E-D4 3.14E-D4 
5r-90 2.6045E+OO 12.887 25.n4 O.OOE+OO 3.36E+01 6.71E+01 
Tc-99 4.4241E-D4 12.887 25.n4 O.OOE+OO 5.70E-03 1.14E-02 
Th-229 1.3713E-10 12.887 25.n4 O.OOE+OO 1.nE-D9 3.53E-08 
Th-230 1.8090E-11 12.887 25.n4 O.OOE+OO 2.33E-10 4.66E-10 
Th-232 2.5278E-10 12.887 25.n4 O.OOE+OO 3.26E-08 6.52E-D9 
TI-208 1.6947E-08 12.887 25.n4 O.OOE+OO 2.18E-D7 4.37E-D7 
U-232 4.8737E-08 12.887 25.n4 O.OOE+OO 6.28E-D7 126E-06 Thermal Power 
U-233 1.2203E-D7 12.887 25.n4 O.OOE+OO 1.57E-D6 3.15E-D6 Nominal Heat Bounding 
U-234 1.5925E-D7 12.887 25.n4 O.OOE+OO 2.OSE-06 4.10E-06 Output Heat Output 
U-235 -2.6194E-06 12.887 0.000 7.49E-D4 7.15E-D4 7.49E-D4 (Watts) (Watts) 
U-236 1.2693E-D5 12.887 25.n4 O.OOE+OO 1.64E-D4 3.27E-D4 7.50E-G1 1.50E+OO 
U-236 -3.8331 E-08 12.887 0.000 4.61E-D4 4.61E-D4 4.61E-D4 Total Total 
V-90 2.6080E+OO 12.887 25.n4 O.OOE+OO 3.36E+01 6.72E+01 
Other Radionuclldes 4.65E+01 9.29E+01 
m. Template SeJedioJl SuDmtarv. B andChl!d<J 
Template selection Summarv 

FromSFD Used Basis for Parameler Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRe HYDRIDE This Template was used for the toUowing reasons:
 

Fuel Cladding: SST SST
 This fuel matcros on all parameters except enrichlT'l9nt (very dose to 20% I
 
BOL HM Constituents: lJ-ZrHX
 U
 

BOl enrichment c/o::
 20.15706806 101020 

Burnup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal:1 I 12.887 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 I 25.n4 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup =sllmatad EOl HMlGlven EOl HM 

Nominat: 0.22 I 1.001 
Bounding: 0.44 ,

Reactor shutdown, core removal. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

~alai bumup for all fuel associated 'Nith this VII'Orksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FuelandT~te Infomla(jon Estimated 

Fuel Name: TRIGA STD (ROMANIA) 'Fuel decay start date: 2010 Canister usage: 
SNF ID #: 1078 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 498 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 4.49 
Heavy Metal Mass: BOl.=124.5Ok9 ; EOl.=121.46k9 "Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl Heavy Metal Ma•• (MT): 0.000195 

Tempi te Decay Time a : 20 y..IS

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Ac1lvity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ac-227 2.6436E-09 2,899.906 5,799.812 O.ooE+OO 7.67E-OG 1.53E-05 AV9. MeV 
Am-241 3.1429E-03 2.899.906 5,799.812 O.ooE+OO 9.11E+OO 1.82E-Kll 0.0150 5.812£+14 
Am-242m 1.3195E-OG 2,899.906 5,799.812 O.ooE+OO 3.83E-03 7.65E-Q3 0.0250 1.210E+14 
Am-243 1.4753E-07 2,899.906 5,799.812 O.ooE+OO 4.28E-04 8.56E-04 0.0375 1.048£+14 
C-14 1.2847E-04 2,899.906 5,799.812 O.ooE+OO 3.73E-Ol 7.45E-ol 0.0575 1.128£+14 
CI-36 2.8120E-Q6 2,899.906 5,799.812 O.ooE+OO 8.15E-03 1.63E-02 0.0850 6.807E+13 
Cm-243 1.2465E-07 2,899.906 5,799.812 O.ooE+OO 3.61E-04 7.23E-Q4 0.1250 4.449E+13 
Cm-244 9.5584E-07 2,899.906 5,799.812 O.ooE+OO 2.77E-03 5.54E-03 0.2250 5.845E+13 
Co-6O 1.7880E-Ol 2,899.906 5,799.812 O.ooE+OO 5.18E-Kl2 1.04E-Kl3 0.3750 2.562E+13 
CS-I34 5.8692E-Q4 2,899.906 5,799.812 O.ooE+OO 1.70E+OO 3.40E+OO 0.5750 4.213£+14 
CS-I35 3.2195E-OS 2,899.906 5,799.812 O.ooE+OO 9.34E-02 1.87E-Ol 0.8500 4.749£+12 
Cs-137 1.9489E+OO 2,899.906 5,799.812 O.ooE+OO 5.65E-Kl3 1.13E+04 1.2500 7.870£+13 
Eu-154 4.5895E-03 2,899.906 5,799.812 O.ooE+OO l.33E-Kll 2.66E-Kll 1.7500 1.220E+ll 
EU-155 3.6045E-03 2,899.906 5,799.812 O.OOE+OO 1.OSE-Kll 2.09E-Kll 2.2500 4.203E+08 
Fe-55 1.4185E-02 2,899.906 5,799.812 O.ooE+OO 4.11E-Kll 8.23E-Kll 2.7500 4.631E+06 
H-3 4.7895E-03 2,899.906 5,799.812 O.ooE+OO 1.39E-Kll 2.78E-Kll 3.5000 2.579E+04 
1-129 7.3684E-07 2,899.906 5,799.812 O.ooE+OO 2.14E-OO 4.27E-Q3 5.0000 3.090E+03 
Kr-85 9.5820E-02 2,899.906 5,799.812 O.ooE+OO 2.78E-Kl2 5.56E-Kl2 7.0000 3.491£+02 
Np-237 1.2552E-Q6 2,899.906 5,799.812 O.ooE+OO 3.84E-OO 7.28E-Q3 11.0000 3.973E+Ol 
Pa-231 7.0406E-09 2.899.906 5,799.812 O.ooE+OO 2.04E-05 4.08E-OS 
Pb-210 5.8000E-14 2,899.906 5,799.812 O.ooE+OO l.68E-lO 3.36E-l0 
Pm-147 4.oo75E-02 2.899.906 5,799.812 O.ooE+OO 1.16E-Kl2 2.32E-Kl2 
PU-238 9.2256E-Q4 2,899.906 5.799.812 O.ooE+OO 2.68E+OO 5.35E+OO 
PU-239 5.5278E-03 2,899.906 5,799.812 O.ooE+OO 1.60E-Kll 3.21 E-Kll 
Pu-240 2.1248E-Q3 2,899.906 5,799.812 O.ooE+OO 6.16E+OO 1.23E-Kll 
PU-241 4.9549E-02 2,899.906 5,799.812 O.ooE+OO 1.44E-Kl2 2.87E-Kl2 
Pu-242 2.3128E-07 2,899.906 5,799.812 O.ooE+OO 6.71E-Q4 1.34E-03 
Ra-226 2.4526E-13 2,899.906 5,799.812 O.ooE+OO 7.11E-1O 1.42E-09 
Ra-228 2.4015E-l0 2,899.906 5,799.812 O.ooE+OO 6.96E-07 1.39E-Q6 
RU-1OG 3.0602E-Q6 2,899.906 5,799.812 O.ooE+OO 8.87E-03 1.77E-02 
Se-79 1.3015E-05 2,899.906 5,799.812 O.ooE+OO 3".77E-02 7.55E-02 
5n·126 1.2165E-05 2,899.906 5,799.812 O.ooE+OO 3.53E-02 7.OGE-02 
Sr-90 1.8226E+OO 2,899.906 5,799.812 O.ooE+OO 529E-Kl3 1.OGE+04 
Tc-99 4.4241E-04 2,899.906 5,799.812 O.ooE+OO 1.28E+OO 2.57E+OO 
Th-229 3.0962E-l0 2,899.906 5,799.812 O.ooE+OO 8.98E-07 1.80E-Q6 
Th-230 4.2348E-ll 2,899.906 5,799.812 O.ooE+OO 1.23E-07 2.48E-07 
Th-232 2.5278E-l0 2,899.906 5,799.812 O.ooE+OO 7.33E-07 1.47E-Q6 
T1-208 1.5820E-oB 2,899.906 5,799.812 O.ooE+OO 4.59E-05 9.18E-OS 
U-232 4.2647E-08 2,899.906 5,799.812 O.ooE+OO 1.24E-04 2.47E-Q4 Thermal Power 
U-233 1.2211E-07 2,899.906 5,799.812 O.ooE+OO 3.54E-Q4 7.08E-04 Nominal Heat Bounding 
U-234 1.9955E-07 2,899.906 5,799.812 O.ooE+OO 5.79E-04 1.16E-Q3 Output Heat Output 
U-235 -2.6194E-OG 2,899.906 0.000 5.35E-02 4.59E-02 5.35E-02 /Wattsl /Wattsi 
U·236 12693E-05 2,899.906 5,799.812 O.ooE+OO 3.68E-02 7.36E-02 7.26E+01 1.4SE+02 
U-238 -3.6331 E-oB 2,899.906 0.000 3.35E-02 3.34E-02 3.35E-02 Total Total 
V-90 1.8241E+OO 2,899.906 5,799.812 O.ooE+OO 5.29E+03 I.OGE+04 
Other Radionucrldes 5.58E-Kl3 1.12E+04 

m. 1'emnlateSe/edloo ~tv; BunwD~, IlJUI C"",*, 
Templale selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRe HYDRIDE LW AND U ZIRe HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constl1uenls: U-ZrHX U 

SOL Enrichment Of.: 19.9 101020 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 1.213.3n[ 2.899.906 I'Jominai bumup cak:uJaied from the heavy molal mass deSlroyed. 
Boundlng:1 I 5.799.812 Bouncing bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupf 
Bumup MultiPlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nomlnal:1 0.68 2.39 I 1.001 
Bounding: 1.37 ,

Reactor shutdown, core removal, storage, shIpping or other date contlnmng that Irradiation ceased for fuel. 

2rotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 

1. Fuel lind Templa1e Infomation Estimated 
Fuel Nall\€: TRIGA STD (SLOVENIA) 1:=uel decay start date: 2010 Canister usage: 

SNF ID #: 1079 Estimates as of: 2030 18"xl0' 
Fuel Unl1s & Oeser: 149 - ELEMENT Template: TRIGA-SS (LWIU-Zrx. SST. 10 to 20%. U) 1.34 
_vy Me1al Mass: BOl.=28.58k9 ; EOl.=27.45kg "'Template Bumup(MWd): 6.6!' 
ROD Sto<age SIt<>: INEEL Templale SOL Heavy Metal Mass (MT): 0.OOOI9!; 

Template Deeay Time' 20 ye.r·., 
n.Estimates m x" x. b y" y. Gamma Sources - Photon Total
 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
 
Ae-227 2.6436E-09 1.080.997 2.161.995 O.ooE-KlO	 2.86E-06 5.72E-06 Avg. MeV
 
'Am-241 3.1429E-03 1,080.997 2.161.995 O.ooE-KlO 3.40E-Kl0 6.79E-KlO 0.0150 2.167E+14
 
Am-242m 1.3195E-06 1.080.997 2,16-1:995 O.ooE-KlO 1.43E-03 2.85E-03 0.0250 4.510E+13
 
Am-243 1.4753E-07 1,080.997 2,161.995 O.ooE-KlO 1.59E-04 3.19E-04 0.0375 3.907E+13
 
C-14 1.2847E-04 1,080.997 2,161.995 O.OOE-KlO 1.39E-Ol 2.78E-ol 0.0575 4.203E+13
 
CI·36 2.8120E-06 1,080.997 2,161.995--O:OOE-KlO 3.04E-03 6.08E-03 0.0850 2.537E+13
 
Cm-243 1.2465E-07 1,080.997 2,161.995 O.OOE+OO 1.35E-04 2.69E-04 0.1250 ~58E+13
 
Cm-244 9.5564E-07 1,080.997 2,161.995 O.ooE-KlO 1.03E-03 2.07E-03 0.2250 2.179E+13
 
Co-6O 1.788OE-ol 1,080.997 2,161.995 O.ooE+OO 1.93E-Kl2 3.87E-Kl2 0.3750 9.549E+12
 
Cs-l34 5.8692E-04 1,080.997 2,161.995 O.ooE+OO 6.34E-Ol 1.27E+OO 0.5750 1.571E+14
 
Cs-135 3.2195E-05 1,080.997 2,161.995 O.ooE-KlO 3.48E-02 6.96E-02 0.8500 1.770E+12
 
Cs-137 1.9489E+OO 1,080.997 2,161.995 O.OOE-KlO 2.11E-Kl3 4.21E-Kl3 1.2500 2.934E+13
 
Eu-l54 4.5895E-03 1,080.997 2,161.995 O.OOE+OO 4.96E+OO 9.92E+OO 1.7500 4.549E+10
 
Eu-155 3.6045E-03 1,080.997 2,161.995 O.OOE-KlO 3.90E+OO 7.79E+OO 2.2500 1.567E+08
 
Fe-55 1.4185E-02 1,080.997 2,161.995 O.OOE+OO 1.53E-Kll 3.07E-Kll 2.7500 1.726E+06
 
H-3 4.7895E-03 1,080.997 2,161.995 O.ooE-KlO 5.18E+OO 1.00E-Kll 3.5000 9.587E+03
 
1-129 7.3684E-07 1,080.997 2,161.995 O.OOE+OO 7.97E-04 1.59E-03 5.0000 1.141E+03
 
Kr-85 9.5820E-02 1,080.997 2,161.995 O.OOE+OO 1.04E-Kl2 2.07E+02 7.0000 1.289E+02
 
Np-237 1.2552E-06 1,080.997 2,16(995 O.OOE-KlO 1.36E-03 2.71E-03 11.0000 1.466E+01
 
Pa-231 7.0406E-09 1,080.997 2,161.995 O.ooE+OO 7.61E-06 1.52E-05 
Pb-21 0 5.9000E-14 1,080.997 2,161.995 O.OOE+OO 6.27E-l1 1.25E-l0 
Pm-147 4.0075E-02 1,080.997 2,161.995 O.OOE+OO 4.:l3E-Kl1 8.66E-Kll 
Pu-236 9.2256E-04 1,080.997 2,161.995 O.OOE+OO 9.97E-ol 1.99E-KlO 
Pu-239 5.5278E-03 1,080.997 2,161.995 O.OOE+OO 5.98E-KlO 1.20E-Kll 
Pu-24O 2.1248E-03 1,080.997 2,161.995 O.OOE+OO 2.3OE-KlO 4.59E-KlO 
Pu-241 4.9549E-02 1,080.997 2,161.995 O.OOE+OO 5.36E-Kll 1.07E-Kl2 
Pu-242 2.3128E-07 1,080.997 2,161.995 O.OOE+OO 2.50E-04 5.00E-04 
Ra-226 2.4526E-13 1,080.997 2,161.995 O.OOE+OO 2.85E-l0 5.3OE-l0 
Ra-228 2.4015E-l0 1,080.997 2,161.995 O.ooE+OO 2.60E-07 5.19E-07 
Ru-l06 3.0602E-06 1,080.997 2,161.995 O.OOE+OO 3.31E-03 6.62E-03 
Se-79 1.3015E-05 1,080.997 2,161.995 O.OOE+OO 1.41E-02 2.81E-02 
Sn-126 1.2185E-05 1,080.997 2,161.995 O.OOE+OO 1.32E-02 2.63E-02 
Sr-90 1.8226E+OO 1,080.997 2,161.995 O.OOE+OO 1.97E+03 3.94E-Kl3 
Te-99 4.4241E-04 1,080.997 2,161.995 O.OOE+OO 4.78E-Ol 9.56E-ol 
Th-229 3.0962E-l0 1,080.997 2,161.995 O.OOE+OO 3.35E-07 6.69E-07 
Th-23O 4.2346E-ll 1,080.997 2,161.995 O.OOE+OO 4.58E-08 9.16E-08 
Th-232 2.5278E-l0 1,080.997 2,161.995 O.OOE+OO 2.73E-07 5.47E-07 
-n-208 1.5820E-08 1,080.997 2,161.995 O.ooE+OO 1.71E-05 3.42E-05 
U-232 4.2647E-08 1,080.997 2,161.995 O.OOE+OO 4.61E-05 9.22E-05 Thermal Power 
U-233 1.2211E-07 1,080.997 2,161.995 ---O-.OOE-KlO 1.32E-04 2.64E-04 Nominal Heat Bounding 
U-234 1.9955E-07 1,080.997 2,161.995 O.ooE+OO 2.16E-04 4.31E-04 Output Heat Output 
U-235 -2.6194E-06 1,080.997 0.000 1.23E-02 9.45E-03 1.23E-02 (Watts) (Watts) 
U-236 1.2693E-05 1,080.997 2,161.995 O.OOE+OO 1.37E-02 2.74E-02 2.7OE+Ol 5.41E+Ot
 
U-236 -3.6331 E-08 1,080.997 0.000 7.70E-03 7.66E-03 7.70E-03 Total Total
 
Y-90 1.8241E+OO 1,080.997 2,161.995	 O.OOE+OO 1.97E+03 3.94E-Kl3 
Other Radionuelides 2.08E+03 4.16E-Kl3 
m. TemplakSe1eetioll$umm.an-, B"""",~ .,,!JC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor _ator: 

LW AND UZ1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U 

SOL enrichment %: 19.885n62 10t02O 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estlmated 

Nomlnal:1 1,080.997 Nominal bum,p caJculaJed from the heavy motal mass destroyed. 
Bounding: 2,161.995 Bounding bumup assum9d to be twice nominal bumup. 

Checks	 
Estimated Bumupl 

Sumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 
Nomlnal:j 1.11 I 1.001 

Bounding: 2.22 ,
Reactor shutdown. core removal, storage, shlppmg or other date confirming that Irradiation ceased for fuel. 

2rota! bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT I. 
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Fuel Radionuclide Inventory Worksheet 

I. FlRlllnd TemplatlIblfotllllltlon Estimated 
Fuel Name: TRIGA STD (SLOVENIA) 1Fuel decay start date: 2010 Canister usage: 

SNFID#: 488 Estimates as 01: 2030 18"xlO' 
Fuel Units & Oeser: 122· ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 1,10 
_vy Metal Mass: BOl.=23.40kg : EOl.=22.59kg 'Template Bumup(MWd): 6.65 
ROD Slo__ SIte: INEEL Template BOl _vy Metal Mass (MT): 0,000195 

Template Decay Time- 20 years 
n. Estimates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 2.6436E-09 768,650 1,537,300 O.ooE+OO 2.03E-06 4.06E-06 Avg. MaV 
Am-241 3,1429E-03 768.650 1,537.300 O.ooE+OO 2.42E+OO 4.83E+OO 0.0150 1.541E+14 
Am-242m 1.3195E-06 768.650 1,537.300 O.ooE+OO 1.01E-03 2.03E-03 0.0250 3.207E+13 
Am-243 1.4753E-D7 768.650 1,537.300 O.ooE+OO 1.13E-04 2.27E-04 0.0375 2.naE+13 
C-14 12847E-04 768.650 1,537.300 O.ooE+OO 9.87E-02 1.97E-Ol 0.0575 2,989E+13 
CI-36 2.8120E-06 768.650 1,537.300 O.ooE+OO 2.16E-03 4.32E-D3 0.0850 1.804E+13 
Cm-243 12465E-07 768,650 1,537.300 O.ooE+OO 9.58E-D5 1.92E-04 0.1250 1.179E+13 
Cm-244 9.5584E-07 768.650 1,537.300 O.ooE+OO 7.35E-04 1.47E-03 0.2250 1.549E+13 
Co-60 1.7880E-Ol 768.650 1,537.300 O.ooE+OO 1.37E+02 2.75E+02 0.3750 6.790E+12 
Cs-l34 5.8692E-04 768.650 1,537.300 O.ooE+OO 4.51E-Ol 9.02E-Dl 0.5750 1.117E+14 
Cs-l35 3.2195E-05 768.650 1,537.300 O.ooE+OO 2.47E-D2 4.95E-02 O.a500 1.259E+12 
Cs-137 1.9489E+OO 768.650 1,537.300 O.ooE+OO 1.50E+03 3.OOE+03 1.2500 2.086E+13 
EU-I54 4.5895E-03 768.650 1,537.300 O.ooE+OO 3.53E+OO 7.06E+OO 1.7500 3.235E+l0 
EU-155 3.6045E-D3 768.650 1,537.300 O.ooE+OO 2.77E+OO 5.54E+OO 2.2500 1.114E+08 
Fe-55 1.4185E-02 768.650 1,537.300 O.ooE+OO 1.09E+Ol 2.18E+Ol 2.7500 1.227E+06 
H-3 4.7895E-03 768.650 1,537.300 O.ooE+OO 3.68E+OO 7.36E+OO 3.5000 6.822E+03 
1-129 7.3684E-07 768.650 1,537.300 O.ooE+OO 5.86E-04 1.13E-03 5.0000 8.131E+02 
Kr-85 9.5820E-D2 768.650 1,537.300 O.ooE+OO 7.37E+Ol 1.47E+02 7.0000 9.186E+Ol 
Np-237 1.2552E-06 768.650 1,537.300 O.ooE+OO 9.65E-04 1.93E-03 11.0000 1.045E+Ol 
Pa-231 7.0406E-D9 768.650 1,537.300 O.ooE+OO 5.41E-06 l.08E-D5 
Pb-21 0 5.8000E-14 768.650 1,537.300 O.ooE+OO 4.46E-ll 8.92E-ll 
Pm-147 4.oo75E-D2 768.650 1,537.300 O.ooE+OO 3.08E+Ol 6.16E+Ol 
Pu-238 9.2256E-04 768.650 1,537.300 O.ooE+OO 7.09E-Ol 1.42E+OO 
PU-239 5.5278E-03 768.650 1,537.300 O.OOE+OO 4.25E+OO 8.50E+OO 
Pu-240 2.1248E-03 768.650 1,537.300 O.ooE+OO 1.83E+OO 3.27E+OO 
Pu-241 4.9549E-D2 768.650 1,537.300 O.ooE+OO 3.81E+Ol 7.62E+Ol 
Pu-242 2.3128E-07 768.650 1,537.300 O.ooE+OO 1.78E-04 3.56E-04 
Ra-226 2.4526E-13 768.650 1,537.300 O.ooE+OO 1.89E-l0 3.77E-l0 
Ra-228 2.4015E-l0 768.650 1,537.300 O.ooE+OO 1.85E-D7 3.69E-D7 
RU-l06 3.0602E-06 768.650 1,537.300 O.ooE+OO 2.35E·03 4.70E-03 
5e·79 1.3015E-D5 768.650 1,537.300 O.ooE+OO l.OOE-D2 2.ooE·02 
5n·126 1.2165E·05 768.650 1,537.300 O.ooE+OO 9.35E·03 1.87E-D2 
5r·90 1.8226E+OO 768.650 1,537.300 O.OOE+OO 1.40E+03 2.80E+03 
Te·99 4.4241E-04 768.650 1,537.300 O.OOE+OO 3.40E-Dl 6.80E-Dl 
Th·229 3.0962E·l0 768.650 1,537.300 O.ooE+OO 2.38E-D7 4.76E·07 
Th-230 4.2348E·11 768.650 1,537.300 O.ooE+OO 3.25E·08 6.51E-oB 
Th-232 2.5278E·l0 768.650 1,537.300 O.ooE+OO 1.94E-D7 3.89E·07 
TI-208 1.5920E-oB 768.650 1,537.300 O.ooE+OO l.22E-D5 2.43E-D5 
U·232 4.2647E-oB 768.650 1,537.300 O.ooE+OO 328E-OS 6.56E-D5 Thennal Power 
U·233 1.2211E·07 768.650 1,537.300 O.ooE+OO 9.39E-D5 1.88E-04 Nominal Heat Bounding 
U·234 1.9955E-D7 768.650 1,537.300 O.ooE+OO 1.53E-04 3.07E-04 Output Heat Output 
U·235 ·2.6194E-06 768.650 0.000 1.01E-D2 8.04E-03 1.01E-D2 /Watts) /Watts) 
U·236 1.2693E-D5 768.650 1,537.300 O.ooE+OO 9.76E-03 1.95E-02 1.92E+Ol 3.85E+Ol 
U·238 '3.6331 E-oB 768.650 0.000 6.30E-03 6.27E·03 6.30E-D3 Total Total· 
Y·90 1.8241E+OO 768.650 1,537.300 O.ooE+OO 1.40E+03 2.80E+03 
Other Radionuelides l.48E+03 2.96E+03 

·m.TelllPbte~ SIJmmary.S..... _Checks 
Templale Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor MocIenlt<w: LW AND U ZIRC HYDRIDE LW AND U ZIAC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZrHX U 

SOL Enrichment 0.4: 19.885n62 101020 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD I Estimated 

Nomlnal:1 I 768.650 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 1,537.300 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumup{
 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.96 I 1.001 
Bounding: 1.93 ,

Reactor shutdown. core removal, storage, shiPping or other date conflnnlng that Irradiation ceased for fuel.
 

~otai bumup for aU fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 

L Fuel and Template (nformatioo Estimated 
Fuel Namo: TRIGA STD (SLOVENIA) 'ruet decay start date:
 199!:1 Canister usage: 

SNFIDi/: 468 Eollma1es as 01:
 203(1 18"x10' 
Fuel Unllll & Desc:r: 67 . ELEMENT Template:
 TRIGA-AI (lW/U-Zr<, Alum., 10 to ~O. U) 0.60 
Heavy Metal Mas.: BOl.=11.88kg ; EOl.=11.53kg "Template Bumup(MWd):
 6.6!i 
ROD Storage Silo: INEEL Template BOL Heavy Metal Ma.. (MT): 0.0001" 

Template Decay Time' 25 year."., 
n. Estimates m x" x. b y" Y. Gamma Sources - Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ctj Group (bounding) 
Ac-227 3.8271E-Q9 405.208 810.416 O.OOE+OO 1.55E-06 3.10E·06 Avg.MeV 
Am-241 4.4195E-Q3 405.208 810.416----0.00E+OO 1.79E+OO 3.58E+OO 0.0150 7.324E+13 
Am-242m 1.8195E-06 405.208 810.416 O.OOE+oo 7.37E-04 1.47E-03 0.0250 1.513E+13 
Am-243 2.3278E-Q7 405.208 810.416 O.OOE+OO 9.43E-05 1.89E-04 0.0375 1.515E+13 
C-14 4.3203E-05 405.208 810.416 O.OOE+OO 1.75E-02 3.50E-Q2 0.0575 1.453E+13 
CI-36 4.3023E-06 405.208 810.416--- O.OOE+OO 1.74E-05 3.49E-05 0.0850 8.741E+12 
Cm-243 1.6872E-Q7 405.208 810.416 O.OOE+OO 6.84E-05 1.37E-Q4 0.1250 8.886E+'2 
Cm-244 1.4660E-06 405.208 810.416 O.OOE+OO 5.94E-04 1.19E-03 0.2250 7.908E+12 
Co-60 2.2376E-Q3 405.208 810.416 O.OOE+OO 9.07E-Ql 1.81E+OO 0.3750 3.289E+12 
Cs-l34 1.2525E-Q4 405.208 810.416 O.oOE+OO 5.08E-Q2 1.02E-Ql 0.5750 5.320E+13 
Cs-l35 3.1549E-05 405.208 810.416 O.OOE+OO 1.28E-Q2 2.56E-Q2 0.8500 4.390E+12 
Cs-137 1.7368E+OO 405.208 810.416 O.OOE+OO 7.04E-Kl2 1.41E+03 1.2500 4.607E+12 
Eu-l54 2.6947E-Ol 405.208 810.416 O.OOE+OO 1.09E+02 2.18E+02 1.7500 1.410E+11 
Eu-155 2.6857E-Q2 405.208 810.416 O.OOE+OO 1.09E+Ol 2.18E+Ol 2.2500 2.164E+06 
Fe-55 4.2105E-05 405.208 810.416 O.OOE+OO 1.71E-02 3.41E-Q2 2.7500 4.983E+05 
H-3 3.5173E-03 405.208 810.416 O.OOE+OO 1.43E+OO 2.85E+OO 3.5000 1.181E+03 
1-129 7.3805E-Q7 405.208 810.416 O.OOE+OO 2.99E-Q4 5.98E-Q4 5.0000 4.615E+02 
Kr-95 6.9263E-Q2 405.208 810.416 O.OOE+OO 2.81E+Ol 5.61E+Ol 7.0000 5.206E+Ol 
Np-237 1.4752E-06 405.208 810.416 O.OOE+OO 5.98E-Q4 1.20E-03 11.0000 5.919E+OO 
Pa-231 8.3970E-09 405.208 810.416 O.OOE+OO 3.40E-06 6.81E-06 

Pb-21 0 1.4995E-13 405.208 810.416 O.OOE+OO 6.08E-ll 122E-l0 
Pm-147 1.0567E-02 405.208 810.416 O.OOE+OO 4.28E+OO 8.56E+OO 
Pu-238 1.1543E-Q3 405.208 810.416 O.OOE+OO 4.68E-Ql 9.35E-Ql 
Pu-239 5.6917E-Q3 405.208 810.416 O.OOE+OO 2.31E+OO 4.61E+OO 
Pu-24O 2.2602E-03 405.208 810.416 O.OOE+OO 9.16E-Ol 1.83E+OO 
Pu-241 4.8045E-Q2 405.208 810.416 O.OOE+OO 1.95E+Ol 3.89E+Ol 
Pu-242 3.0602E-Q7 405.208 810.416 O.OOE+OO 1.24E-Q4 2.48E-Q4 
Ra-226 5.1293E-13 405.208 810.416 O.OOE+OO 2.08E-l0 4.16E-l0 
Ra-228 2.3323E-l0 405.208 810.416 O.OOE+OO 9.45E-06 1.89E-07 
Ru-l06 1.0075E-07 405.208 810.416 O.OOE+OO 4.08E-05 8.17E-05 
5e-79 1.2935E-OS 405.208 810.416 O.OOE+OO 5:24E-Q3 1.05E-Q2 
5n-126 12238E-OS 405.208 810.416 O.OOE+OO 4.96E-Q3 9.92E-Q3 
5r-90 1.6165E+OO 405.208 810.416 O.OOE+OO 6.55E+02 1.31E+03 
Tc-99 4.4120E-Q4 405.208 810.416 0.0010+00 1.79E-Ql 3.58E-Ql 
Th-229 4.5684E-l0 405.208 810.416 O.OOE+OO 1.85E-Q7 3.70E-Q7 
Th-230 6.8271E-ll 405.208 810.416 O.OOE+OO 2.7710-06 5.53E-06 
Th-232 2.3744E-l0 405.208 810.416 O.OOE+OO 9.62E-06 1.92E-Q7 
TI-208 1.7368E-06 405.208 810.416 O.OOE+OO 7.0410-06 1.41E-05 
U-232 4.6797E-oB 405.208 810.416 0.0010+00 1.9010-05 3.79E-05 Thennal Power 
U-233 1.314610.07 405.208 810A·16 O.OOE+OO 5.33E-05 1.07E-()4 Nominal Heat Bounding 
U-234 2.5729E-Q7 405.208 810.416 0.0010+00 1.04E-04 2.0910.04 Output Heat Output 
U-235 -2.615910-06 405.208 0.000 5.14E-03 4.08E-Q3 5.14E-Q3 /Waits) /Watts) 
U-236 1.2719E-Q5 405.208 810.416 O.OOE+OO 5.15E-Q3 1.03E-Q2 9.02E+OO 1.80E+Ol 
U-238 -3.8857E-oB 405.208 0.000 3.19E-Q3 3.18E-Q3 3.19E-Q3 Total TOIaI 
V-90 1.6165E+OO 405.208 810.416 O.OOE+OO 6.55E-Kl2 1.31E+03 
Other Radionuclides 7.63E+02 1.53E+03 
m. Tenmiate Seieclioll Summary, It 
Templa1e Selection Summary -~ 

FromSFD Used Basis for Parameter Differences: 
_ Moderator: LW AND UZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM
 
BOl HM Constituents:
 U-ZrHX U
 

BOl Enrichment %:
 20.00337313 10t02O 

Burnup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 405.2081 332.554 Nominal bumup laken direcl1y from SFD (oonverted 10 MWd). 
Boundlng:1 I 810.416 Bounding bu:nup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nom!nal: 0.92 0.82 I 0.991 
Bouncing: 1.85 ,

Reactor shutdown. core removal, storage, shiPPing or other date confim'llng that IlTadiatlo., ctlaSed for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd!M1).
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Fuel Radionuclide Inventory Worksheet 
J. F~ and TenI)Ilalelllf_tion Estimated 

Fuel Name: TRIGA STD (SO. KOREA) 'Fuel decay start date: 1972 Canister usage: 
SNFIO#: 483 Estimates as of: 2030 18"xl0' 

Fuel Units & Deacr: 69 - ELEMENT Template: TRIGA~AI (LW/U-Zrx. Alum., 10 to ~o, U) 0.62 
Heavy Metal Ma••: BOl.=13.11k9 ; EOl.=12.96k9 "Template Bumup(MWd): 6.65 
ROO Siorage Site: INEEL Temp/ate BOL Heavy Melal Ma•• (MT): 0.00018 

Template Decay Time : 50 years 
on. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radianuelide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.6842E-09 383.310 766.620 O.ooE+OO 3.33E-06 6.66E-06 Avg. MeV 
Am-241 4.9459E-03 383.310 766.620 O.ooE+OO 1.90E+OO 3.79E+OO 0.0150 3.759E+13 
Am-242m 1.6241E-06 383.310 766.620 O.ooE+OO 6.23E-04 1.25E-03 0.0250 7.793E+12 
Am-243 2.3233E-07 383.310 766.620 O.ooE+OO 8.91E-05 1.78E-04 0.0375 7.033E+12 
C-14 4.3083E-05 383.310 766.620 O.ooE+OO 1.65E-Q2 3.30E-02 0.0575 7.360E+12 
CI-38 4.3023E-Q8 383.310 766.620 O.ooE+OO 1.65E-05 3.30E-OS 0.0850 4.391E+12 
Cm-243 9.1660E-08 383.310 766.620 O.ooE+OO 3.52E-05 7.04E-05 0.1250 3.258E+12 
Cm-244 5.6346E-Q7 383.310 766.620 O.ooE+OO 2.16E-04 4.32E-04 0.2250 3.853E+12 
Co-50 8.3899E-05 383.310 766.620 O.ooE+OO 3.21E-02 6.42E-02 0.3750 1.662E+12 
Cs-l34 2.8211E-Q8 383.310 766.620 O.ooE+OO 1.08E-05 2.16E-Q5 0.5750 2.791E+13 
Cs-135 3.1549E-05 383.310 766.620 O.ooE+OO 1.21E-02 2.42E-Q2 0.8500 7.601E+l1 
Cs-137 9.7519E-Ol 383.310 766.620 O.ooE+OO 3.74E+02 7.48E+02 1.2500 6.425E+l1 
Eu-l54 3.5970E-Q2 383.310 766.620 O.ooE+OO 1.38E+Ol 2.76E+Ol 1.7500 2.304E+l0 
Eu-155 8.1774E-04 383.310 766.620 O.ooE+OO 3.13E-Ql 6.27E-Ol 2.2500 7.815E+05 
Fe-55 5.3940E-08 383.310 766.620 O.ooE+OO 2.07E-05 4.14E-05 2.7500 3.691E+05 
H-3 8.6571E-04 383.310 766.620 O.ooE+OO 3.32E-Ol 6.64E-Ol 3.5000 1.026E+03 
1-129 7.3805E-07 383.310 766.620 O.ooE+OO 2.83E-04 5.66E-04 5.0000 4.316E+02 
Kr-SS 1.3771E-Q2 383.310 766.620 O.ooE+OO 5.28E+OO 1.06E+Ol 7.0000 4.866E+Ol 
Np-237 1.5218E-06 383.310 766.620 O.ooE+OO 5.83E-04 1.17E-03 11.0000 5.530E+00 
Pa-231 1.4152E-08 383.310 766.620 O.ooE+OO 5.42E-06 1.08E-Q5 
Pb-21 0 7.9774E-13 383.310 766.620 O.ooE+OO 3.06E-l0 6.12E-l0 
Pm-147 1.4382E-Q5 383.310 766.620 O.ooE+OO 5.51E-Q3 1.10E-02 
Pu-238 9.4782E-04 383.310 766.620 O.ooE+OO 3.83E-Ol 7.27E-Ql 
Pu-239 5.6872E-03 383.310 766.620 O.ooE+OO 2.18E+OO 4.38E+OO 
Pu-240 2.2541E-Q3 383.310 766.620 O.ooE+OO 8.64E-Ol 1.73E+OO 
Pu-241 1.4433E-Q2 383.310 766.620 O.ooE+OO 5.53E+OO 1.11E+Ol 
Pu-242 3.0602E-Q7 383.310 766.620 O.ooE+OO 1.17E-04 2.35E-04 
Ra-226 1.8857E-12 383.310 766.620 O.ooE+OO 7.23E-l0 1.45E-Q9 
Ra-228 2.3729E-l0 383.310 766.620 O.ooE+OO 9.10E-08 1.82E-07 
Ru-l06 3.4857E-15 383.310 766.620 O.ooE+OO 1.34E-12 2.67E-12 
Se-79 1.2931E-Q5 383.310 766.620 O.ooE+OO 4.96E-Q3 9.91E-Q3 
Sn-126 1.2235E·OS 383.310 766.620 O.ooE+OO 4.69E-03 9.38E-Q3 
Sr-90 8.9173E-Ol 383.310 766.620 O.ooE+OO 3.42E+02 6.84E+02 
Te-99 4.4120E-04 383.310 766.620 O.ooE+OO 1.69E-Q1 3.38E-Ol 
Th-229 8.2752E-l0 383.310 766.620 O.ooE+OO 3.17E-Q7 6.34E-Q7 
Th-230 1.4908E-l0 383.310 766.620 O.ooE+OO 5.71E-Q8 1.14E-Q7 
Th-232 2.3744E-l0 383.310 766.620 O.ooE+OO 9.10E-Q8 1.82E-07 
TI-208 1.3868E-Q8 383.310 766.620 O.ooE+OO 5.24E-06 1.OSE-05 
U-232 3.6797E-Q8 383.310 766.620 O.ooE+OO 1.41E-05 2.82E-05 Thermal Power 
U-233 1.3164E-07 383.310 766.620 O.ooE+OO 5.05E-Q5 1.01 E-04 Nominal Heat Bounding 
U-234 3.3885E-Q7 383.310 766.620 O.ooE+OO 1.30E-04 2.5OE-04 Output Heat Output 
U-235 -2.6144E-Q6 383.310 0.000 5.67E-Q3 4.66E-Q3 5.67E-03 (Wattsl /Watts) 
U-238 1.2722E-OS 383.310 766.620 O.ooE+OO 4.88E-03 9.75E-Q3 4.41E+00 8.81E+OO 
U-238 -3.8857E-Q8 383.310 0.000 3.53E-Q3 3.51E-03 3.53E-03 Total Total 
Y-90 8.9203E-Ql 383.310 766.620 O.ooE+OO 3.42E+02 6.84E+02 
Other Radionuelldes 4.28E+02 8.56E+02 
m. Temolate SdeetioJI s..mm.,... and~ i 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment lifo: 20 10t02O 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO Estimated 

Nomlnal:1 383.3101 144.896 Nominal bumup taken directly from SFD (converted to MWd). 
Bounding: I 766.620 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MulUDlier Given Bumup Eallmated EOl HMlGlven EOl HM 

Nomlnal:1 0.79 0.38 I 0981 
Bounding: 1.58 ,

Reactor shutdown, core removal, storage, stuPping or other date conflnnlng that lnacialion ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd/MT).
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Fuel Radionuc:lide Inventory Worksheet 
I. Fuel and Template Information Estimated 

Fuel Name: TRIGA STD (SO. KOREA) 'Fuel decay start date: 1996 Canister usage: 
SNFID#: 484 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 104 - ELEMENT Template: TRIGA-SS (LW/U-Zrx, SST. 10 to 20%, U) 0.94 
Heavy Metal Mas.: BOl=19.76k9 : EOl=19.26k9 2-femplate Bumup(MWd): 6.65 
ROD Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.000195 

Template Decay Time" 25 years 

H. Estimates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 4.1459E-Q9 476.540 953.080 O.OOE-tOO 1.98E-OO 3.95E-Q6 AV9·MeV 
Am-241 3.5850E-Q3 476.540 953.080 O.OOE-+OO 1.71'E+OO 3.42E-+OO 0.0150 8.460E+13 
Am-242m 1.2899E-Q6 476.540 953.080 O.OOE-+OO 6.15E-04 1.23E-03 0.0250 1.759E+13 
Am-243 1.4747E-Q7 476.540 953.080 O.OOE-+OO 7.03E-Q5 1.41E-04 0.0375 1.526E+13 
C-14 1.2839E-04 476.540 953.080 O.OOE-+OO 6.12E-Q2 1.22E-Ol 0.0575 1.643E+13 
CI-36 2.8120E-Q6 476.540 953.086 O.OOE+OO 1.34E-03 2.68E-03 0.0850 9.905E+12 
Cm-243 1.1036E-Q7 476.540 953.080 O.OOE-+OO 5.26E-05 l.05E-Q4 0.1250 6.462E+12 
Cm-244 7.8917E-07 476.540 953.080 O.OOE-tOO 3.76E-04 7.52E-Q4 0.2250 8.519E+12 

Co-6O 9.2647E-02 476.540 953.080 O.OOE-+OO 4.41E+Ol 8.83E+Ol 0.3750 3.72OE+12 
Cs-l34 1.0940E-04 476.540 953.080 O.OOE-+OO 5.21E-02 1.04E-Ql 0.5750 6.167E+13 
Cs-l35 3.2195E-05 476.540 953.080 O.OOE-+OO 1.53E-02 3.07E-02 0.8500 6.621E+l1 
Cs-137 1.7368E+OO 476.540 953.080 O.OOE-+OO 8.28E+02 1.66E+03 1.2500 6.799E+12 
Eu-l54 3.OO77E-Q3 476.540 953.080 O.OOE-+OO 1.46E-+OO 2.92E-+OO 1.7500 1.724E+l0 
Eu-155 1.7925E-Q3 476.540 953.080 O.OOE+OO 8.54E-Ql 1.71E-+OO 2.2500 3.634E+07 
Fe-55 3.7444E-Q3 476.540 953.080 O.OOE-+OO 1.78E-+OO 3.57E+OO 2.7500 6.145E+05 
H-3 3.6180E-Q3 476.540 953.080 O.OOE-+OO 1.72E-+OO 3.45E-+OO 3.5000 l.300E+03 
1-129 7.3684E-Q7 476.540 953.080 O.OOE+OO 3.51E-04 7.02E-Q4 5.ססOO 5.065E+02 
Kr-85 6.9368E-Q2 476.540 953.080 O.OOE-+OO 3.31E+Ol 6.61E+Ol 7.ססOO 5.719E+Ol 
Np-237 1.2662E-Q6 476.540 953.080 O.OOE-+OO 6.03E-04 1.21E-03 11.ססOO 6.506E+OO 
Pa-231 9.1654E-09 476.540 953.080 O.OOE-+OO 4.37E-OO 8.74E-OO 
Pb-21O 1.3728E-13 476.540 953.080 O.OOE-+OO 6.54E-ll 1.31E-l0 
Pm-147 1.0702E-Q2 476.540 953.080 O.OOE-+OO 5.10E+OO 1.02E+Ol 
Pu-238 8.6692E-Q4 476.540 953.080 O.OOE-+OO 4.23E-Ql 8.45E-Ql 
Pu-239 5.5283E-Q3 476.540 953.080 O.OOE-+OO 2.63E-+OO 5.27E-+OO 
Pu-24O 2.1233E-Q3 476.540 953.080 O.OOE-+OO 1.01E-+OO 2.02E-+OO 
Pu-241 3.8962E-Q2 476.540 953.080 O.OOE-+OO 1.86E+Ol 3.71E+Ol 
Pu-242 2.3128E-Q7 476.540 953.080 O.OOE-+OO 1.10E-04 2.20E-Q4 
Ra-226 4.6752E-13 476.540 953.080 O.OOE-+OO 2.23E-l0 4.46E-l0 
Ra-228 2.4827E-l0 476.540 953.080 O.OOE-+OO 1.18E-07 2.37E-Q7 
Ru-lOO 9.8526E-oB 476.540 953.080 O.OOE-+OO 4.70E-05 9.39E-Q5 
5e-79 1.3015E-Q5 476.540 953.080 O.OOE-+OO 6.20E-03 1.24E-Q2 
500126 1.2165E-Q5 476.540 953.080 O.OOE-+OO 5.80E-03 1.16E-Q2 
5r-90 1.6195E-+OO 476.540 953.080 O.OOE-+OO 7.72E+02 1.54E+03 
Te-99 4.4241E-04 476.540 953.080 O.OOE-+OO 2.11E-Ql 422E-Ql 
Th-229 4.2451E-l0 476.540 953.080 O.OOE-+OO 2.02E-Q7 4.05E-Q7 
Th-230 6.1398E-l1 476.540 953.080 O.OOE-+OO 2.93E-oB 5.85E-oB 
Th-232 2.5278E-l0 476.540 953.080 O.OOE-+OO 1.20E-Q7 2.41E-Q7 
T1-208 1.5098E-oB 476.540 953.080 O.OOE-+OO 7.19E-Q6 1.44E-Q5 
U-232 4.0662E-oB 476.540 953.080 O.OOE-+OO 1.94E-Q5 3.88E-Q5 Thermal Power 
U-233 1.2217E-Q7 476.540 953.080 O.OOE-+OO 5.82E-05 1.16E-Q4 Nominal Heat Bounding 
U-234 2.2391E-Q7 476.540 953.080 O.OOE-+OO 1.07E-04 2.13E-Q4 Output Heat Output 
U-235 -2.6194E-Q6 476.540 0.000 8.54E-03 7.29E-Q3 8.54E-Q3 /Wattsl /Wattsi 
U-236 1.2695E-Q5 476.540 953.080 O.OOE-+OO 6.05E-Q3 1.21E-Q2 1.01E+Ol 2.02E+Ol 
U-238 -3.6331 E-oB 476.540 0.000 5.31E-Q3 5.30E-Q3 5.31E-Q3 Total Total 
Y-90 1.6195E-+OO 476.540 953.080 O.OOE-+OO 7.72E+02 1.54E+03 
Other Radionuelides 8.20E+02 1.64E+03 __ m. TeDlllla"'SeIeetion s..-rv, B1JI'\UID~,~e
Template selection 5ummlUY 

FromSFD ~ Basis for Parameter Differences: 
Reaetor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
SOL HM Constituents: U-ZrHX U
 

SOL Enrichment %:
 20 10t02O

Burnup Summary (MWd) Basis for bumup used in estimate: 
From SFD I Estimated 

Nomlnal:1 I 476.540 Nominal bumup calculated from Ih. heavy motel moss destroyed. 
Bounding:1 953.080 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MuItlDIIer Given BumuD Estimated EOL HMiGiven EOl HM 

Nominal: 0.71 I 1.001 
Bounding: 1.41 , 

Reador shutdown. core ramovat. storage. shipping or other date confinlllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel as.soc:ated with this worXsheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel1!Dd Template blformallon Estimated 

Fuol Name: TRIGA STD (SOLVENIA) 1 FueI decay start date: 2010 Canister usage: 
SNFID#: 731 Estimates as of: 2030 18"x10' 

Fuol Units & Doser: 10 - ELEMENT Templato: TAIGA-SS (LW/U-Zrx, SST, 10 to 20%, U) 0.09 
_vy Molal Mass: B0l=4.95k9 ; E0l=4.75kg "Templato Bumup(MWd): 6.65 
ROD Storage Sito: INEEL Temploto BOL _vy Molal Ma.. (MT): 0.000195 

Temploto Decay Time' 20 years 
U. EstUnates m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel BOUnding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventones(Ci) Inventones(Ci) Group (boUnding) 
Ae-227 2.6436E-Q9 186.617 373.234 O.OOE+OO 4.93E-07 9.87E-07 Avg. MeV 
Am-241 3.1429E-Q3 186.617 373.234 O.OOE+OO 5.87E-Ol 1.17E+OO 0.0150 3.740E+13 
Am-242m 1.3195E-Q6 186.617 373.234 O.OOE+OO 2.46E-04 4.93E-04 0.0250 7.786E+12 
Am-243 1.4753E-Q7 186.617 373.234 O.OOE+OO 2.75E-Q5 5.51E-Q5 0.0375 6.745E+12 
C-14 1.2847E-04 186.617 373.234 O.OOE+OO 2.40E-Q2 4.79E-Q2 0.0575 7.256E+12 
CI-36 2.8120E·OO 186.617 373.234 O.OOE+OO 5.25E-04 1.OSE·03 0.0850 4.381E+12 
Cm-243 1.2465E-Q7 186.617 373.234 O.OOE+OO 2.33E-05 4.65E-Q5 0.1250 2.863E+12 
Cm-244 9.5564E-07 186.617 373.234 O.OOE+OO 1.78E-04 3.57E-04 0.2250 3.761E+12 
Co-50 1.7860E-Ql 186.617 373.234 O.OOE+OO 3.34E+Ol 6.67E+Ol 0.3750 1.648E+12 
Cs-l34 5.8692E-04 186.617 373.234 O.OOE+OO 1.10E-Ol 2.19E-Ol 0.5750 2.711E+13 
Cs-135 3.2195E-Q5 186.617 373.234 O.OOE+OO 6.01E-03 1.20E-02 0.8500 3.056E+11 
Cs-137 1.9489E+OO 186.617 373.234 O.OOE+OO 3.64E+02 7.27E+02 1.2500 5.064E+12 
Eu-l54 4.5895E-03 186.617 373.234 O.OOE+OO 8.56E-Ql 1.71E+OO 1.7500 7.854E+09 
Eu-155 3.6045E-03 186.617 373.234 O.OOE+OO 6.73E-Ql 1.35E+OO 2.2500 2.704E+07 
Fe-55 1.4185E-Q2 186.617 373.234 O.OOE+OO 2.65E+OO 5.29E+OO 2.7500 2.980E+05 
H-3 4.7895E-03 186.617 373.234 O.OOE+OO 8.94E-Ol 1.79E+OO 3.5000 1.655E+03 
1-129 7.3684E-Q7 186.617 373.234 O.OOE+OO 1.38E-04 2.75E-04 5.ססOO 1.970E+02 
Kr-85 9.5820E-Q2 186.617 373.234 O.OOE+OO 1.79E+Ol 3.58E+Ol 7.ססOO 2.225E+01 
Np-237 1.2552E-Q6 186.617 373.234 O.OOE+OO 2.34E-04 4.68E-04 11.ססOO 2.532E+00 
Pa-231 7.0406E-09 186.617 373.234 O.OOE+OO 1.31E-Q6 2.63E-Q6 
Pb-210 5.6000E-14 186.617 373.234 O.OOE+OO I.OSE-ll 2.16E-ll 
Pm-147 4.0075E-02 186.617 373.234 O.OOE+OO 7.48E+OO 1.50E+Ol 
Pu-238 9.2256E-Q4 186.617 373.234 O.OOE+OO 1.72E-Ql 3.44E-Ql 
PU-239 5.5278E-Q3 186.617 373.234 O.OOE+OO 1.03E+OO 2.00E+OO 
Pu-240 2.1248E-Q3 186.617 373.234 O.OOE+OO 3.97E-Ol 7.93E-Ql 
Pu-241 4.9549E-Q2 186.617 373.234 O.OOE+OO 9.25E+OO 1.85E+Ol 
Pu-242 2.3128E-Q7 186.617 373.234 O.OOE+OO 4.32E-Q5 8.63E-Q5 
Ra-226 2.4526E-13 186.617 373.234 O.OOE+OO 4.58E-l1 9.15E-l1 
Ra-228 2.4015E-l0 186.617 373234 O.OOE+OO 4.48E-Q8 8.96E-Q8 
Ru-l00 3.0602E-OO 186.617 373.234 O.OOE+OO 5.71E-Q4 1.14E-Q3 
8e-79 1.3015E-OS 186.617 373.234 O.OOE+OO 2.43E-03 4.86E-Q3 
8n-126 1.2165E-Q5 186.617 373.234 O.OOE+OO 2.27E-03 4_54E-Q3 
8r-90 1.8226E+OO 186.617 373234 O.OOE+OO 3.40E+02 6.5OE+02 
Te-99 4.4241E-Q4 186.617 373.234 O.OOE+OO 8.26E-02 l.65E-Ql 
Th-229 3.0962E-l0 186.617 373.234 O.OOE+OO 5.78E-OS 1.16E-Q7 
Th-230 4.2346E-ll 186.617 373.234 O.OOE+OO 7.90E-Q9 1.58E-Q8 
Th-232 2.5278E-l0 186.617 373.234 O.OOE+OO 4.72E-Q8 9.43E-Q8 
11-208 1.5820E-Q8 186.617 373.234 O.OOE+OO 2.95E-Q6 5.90E-Q6 
U-232 4.2647E-Q8 186.617 373.234 O.OOE+OO 7.96E-Q6 1.59E-Q5 Thermal Power 
U-233 1.2211E-Q7 186.617 373.234 O.OOE+OO 2.28E-Q5 4.56E-Q5 Nominal Heat Bounding 
U-234 1.9955E-Q7 186.617 373.234 O.OOE+OO 3.72E-OS 7.45E-Q5 Output Heat Output 
U-235 -2.6194E-Q6 186.617 0.000 2.11E-Q3 1.63E-03 2.11E-Q3 /Watts) /Wattsi 
U-236 12693E-Q5 186.617 373.234 O.OOE+OO 2.37E-Q3 4.74E-Q3 4.87E+OO 9.34E+OO 
U-238 -3.6331 E-Q8 186.617 0.000 l.33E-Q3 1.33E-Q3 1.33E-03 Total Total 
V-90 1.8241E+OO 186.617 373.234 O.OOE+OO 3.40E+02 6.81E+02 
Other Radionuelides 3.59E+02 7.19E+02 
UI. TeJUl)lale ~~I'Y,Bun1IJ ,1!DdChed$ 
Template Selection Summarv 

FromSFD U1led Basis for Parameter Differences: 
Reactor _otor: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE
 

Fuel Cladding: SST (304) SST
 
BOL HM ConstituenlS: U-ZrHX U
 

SOL Enrichment 0/0: 19.7674n05 10t02O 

Burnup Summary (MWd)' Basis for bumuD used in estimate: 
FromSFD Estimstod 

Nomlnol:1 186.617 186.148 Nominal bumup taken directly from SFD (converted to MWd). 
Boundlng:1 I 373.234 Bounding bumup assumecl'to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultlD11er Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 1.11 1.00 I 1.001 
Bounding: 2.21 ,

Reactor shutdown, core removal. storage, shipping or other date confmnlng that Irradiation ceased for fuel.
 

210tal bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template blformatioo Estimated 

Fu.' N.me: TRIGA STD (THAILAND) 1Fuel decay start elate: 2010 Canister usage: 
SNFID#: 489 ~mdMasm: ~O lS"x10' 

Fuel Units & Des<:r: 100 - ELEMENT Template: TRIGA·SS (LWIU·;~rx, SST, 10 to 20%. U) 0.90 
_vy Metal M8$3: BOl.=19.5Okg : EOl.=19.30kg .....mpl.te Bumup(MWd): 6.65 
ROO Storage Sib: INEEl Templ.te BOL _vy Melal Mass (MT): 0.000195 

Template Decay Time' 20 yealS 
n. Estimates m x. x, b y. y, Gamma Sources

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) InvantOOes(Ci) Group (bounding) 
Ae-227 2.6436E-09 190.921 381.843 O.OOE+OO 5.05E-07 1.01E-06 Avg. MeV 
Am-241 3.1429E-03 190.921 381.843 O.OOE+OO 6.ODE-Ol 1.20E+00 0.0150 3.827E+13 
Am-242m 1.3195E-06 190.921 381.843 O.OOE+OO 2.52E-04 5.04E-04 0.0250 7.966E+12 
Am-243 1.4753E-Q7 190.921 381.843 O.ODE+OO 2.82E-05 5.63E-05 0.0375 6.901E+12 
C-14 1.2847E-Q4 190.921 381.843 O.OOE+OO 2.45E-02 4.91E-02 0.0575 7.424E+12 
CI-38 2.8120E-06 190.921 381.843 O.OOE+OO 5.37E-04 1.07E-03 0.0850 4.482E+12 
Cm-243 1.2485E-Q7 190.921 381.843 O.OOE+OO 2.38E-05 4.76E-Q5 0.1250 2.929E+12 ---------
Cm-244 9.5584E-07 190.921 381.843 O.ODE+OO 1.82E-04 3.65E-04 0.2250 3.B48E+12 
Co-GO 1.7880E-Q1 190.921 381.843 O.ODE+OO 3.41E+01 6.83E+01 0.3750 1.686E+12 
Cs-l34 5.8692E-Q4 190.921 381.843 O.ooE+oo 1.12E-01 2.24E-Q1 0.5750 2.774E+13 
Cs-l35 3.2195E-Q5 190.921 381.843 O.ooE+OO 6.15E-03 1.23E-Q2 0.8500 3.126E+11 
Cs-137 1.9489E+OO 190.921 381.843 O.ooE+OO 3.72E+02 7.44E+02 1.2500 5.181E+12 
Eu-l54 4.5895E-Q3 190.921 381.843 O.ooE+OO 8.76E-Q1 1.75E+OO 1.7500 8.035E+09 
Eu-155 3.6045E-Q3 190.921 381.843 O.ooE+OO 6.88E-01 1.38E+OO 2.2500 2.767E+07 
F&-55 1.4185E-Q2 190.921 381.843 O.ooE+OO 2.71E+OO 5.42E+OO 2.7500 3.049E+05 
H-3 4.7895E-Q3 190.921 381.843 O.ODE+OO 9.14E-Q1 1.83E+OO 3.5000 1.714E+03 
1-129 7.3884E-Q7 190.921 381.843 O.ooE+OO 1.41E-Q4 2.81E-04 5.ססOO 2.105E+02 
Kr-85 9.5820E-Q2 190.921 381.843 O.ooE+OO 1.83E+01 3.66E+Ol 7.ססOO 2.379E+Ol 
Np-237 1.2552E-06 190.921 381.843 O.OOE+OO 2.40E-Q4 4.79E-Q4 11.ססOO 2.709E+OO 
Pa-231 7.0406E-Q9 190.921 381.843 O.OOE+OO 1.34E-06 2.69E-06 
Pb-21 0 5.8000E-14 190.921 381.843 O.ooE+OO 1.11E-11 2.21E-11 
Pm-147 4.oo75E-Q2 190.921 381.843 O.ODE+OO 7.65E+OO 1.53E+01 
Pu-238 9.2256E-Q4 190.921 381.843 O.ooE+OO 1.76E-Q1 3.52E-Q1 
Pu-239 5.5278E-03 190.921 381.843 O.ooE+OO 1.06E+OO 2.11E+OO 
Pu-240 2.1248E-Q3 190.921 381.843 O.ooE+OO 4.06E-01 8.11E-Q1 
Pu-241 4.9549E-02 190.921 381.843 O.ooE+OO 9.48E+OO 1.89E+01 
Pu-242 2.3128E-Q7 190.921 381.843 O.ooE+OO 4.42E-05 8.83E-Q5 
Ra-226 2.4526E-13 190.921 381.843 O.ooE+OO 4.68E-11 9.37E-11 
Ra-228 2.4015E-10 190.921 381.843 O.ooE+OO 4.58E-06 9. 17E-06 
Ru-106 3.0602E-06 190.921 381.843 O.ooE+OO 5.84E-04 1.17E-Q3 
5&-79 1.3015E-Q5 190.921 381.843 O.ooE+OO 2.48E-03 4.97E-Q3 
5n-126 1.2185E-Q5 190.921 381.843 O.ooE+OO 2.32E-Q3 4.65E-Q3 
5r-90 1.8226E+OO 190.921 381.843 O.ooE+OO 3.48E+02 6.96E+02 
Te-99 4.4241E-Q4 190.921 381.843 O.ooE+OO 8.45E-Q2 1.69E-Q1 
Th-229 3.0962E-10 190.921 381.843 O.ooE+OO 5.91E-06 U8E-07 
Th-230 4.2348E-11 190.921 381.843 O.ooE+OO 8.08E-Q9 1.62E-06 
Th-232 2.5278E-10 190.921 381.843 O.ooE+OO 4.83E-06 9.65E-06 
Tl-208 1.5820E-06 190.921 381.843 O.ooE+OO 3.02E-06 6.04E-06 
U-232 4.2647E-06 190.921 381.843 O.OOE+OO 8.14E-06 1.63E-Q5 Thermal Power 
U-233 12211E-Q7 190.921 381.843 O.ooE+OO 2.33E-Q5 4.66E-05 Nominal Heat Bounding 
U-234 1.9955E-Q7 190.921 381.843 O.ooE+OO 3.81E-Q5 7.62E-05 OU1put Heat Output 
U-235 -2.6194E-06 190.921 0.000 8.43E-Q3 7.93E-Q3 8.43E-Q3 /Watts\ /Wattsi 
U-236 1.2693E-Q5 190.921 381.843 O.ooE+OO 2.42E-Q3 4.85E-03 4.78E+OO 9.55E+OO 
U-236 -3.6331 E-06 190.921 0.000 5.24E-Q3 5.24E-Q3 5.24E-Q3 Total Total 
V-90 1.8241E+OO 190.921 381.843 O.ooE+OO 3.48E+02 6.97E+02 
Other Radionuelides 3.68E+02 7.35E+02 

m.TemoIateSelectioo·Summa....,Ilm:'D\JP~.aIId(;~ 
Template selection Summary 

FromSFD Used Basis tor Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel ct.ckJlng: SST (304) SST
 
BOl HM ConstItuents: U-ZrHX
 U 

BOL enrichment ~.i.: 20 101020 

BumupSumrnary(MWd)< Basis for bumup used in estimate: 
FromSFD ESUmated 

Nomlnal:1 I 190.921 Nominal bumup caJrolaled from the heavy metal mass destroyed. 
Boundlng:1 I 381.843 Bounding bumu;> assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Mu1tiD11er Given Bumup Estimated EOl HMiGiven EOl HM 

Nominal: 0.29 I 1.001 
Bounding: 0.57 ,

Reactor shutdown, core removal, storage, shipping or other date conflnnmg that irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Te.npIate Wormatil>n Estimated 

Fuel Name: TRIGA STD (TURKEY) 1Fuel decay start date: 2010 Canister usage: 
SNFID#: 490 Estimates as of: 2030 lS"xl0' 

Fuel Units & Oeser: 79 . ELEMENT Template: TRIGA·SS (lW/U-Zrx. SST. 10 to 20%. U) 0.71 
_vy Metal Mass: BO~15.41kg ; EO~15.25kg 'Template Bumup(MWd): 6.65 
ROD Storage Site: INEEl Template BOl _vy Metal Mass (UTI: 0.000195 

Template Decay Time' 20 years 
u.&timates m x. x, b Y. y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2.6436E-09 150.828 301.656 O.ooE+OO 3.99E-07 7.97E-07 Avg.MeV 
Am-241 3.1429E-03 150.828 301.656 O.ooE+OO 4.74E-01 9.48E-Ol 0.0150 3.023E+13 
Am-242m 1.3195E-06 150.828 301.656 O.OOE+OO 1.99E-04 3.98E-04 0.0250 6.293E+12 
Am-243 1.4753E-07 150.828 301.656 O.ooE+OO 2.23E-D5 4.45E-D5 0.0375 5.452E+12 
C-14 1.2847E-04 150.828 301.656 O.ooE+OO 1.94E-02 3.88E-D2 0.0575 5.865E+12 
CI-36 2.8120E-OS 150.828 301.656 O.ooE+OO 4.24E-D4 8.48E-04 0.0850 3.540E+12 
Cm-243 1.2465E-07 150.828 301.656 O.ooE+OO 1.88E-05 3.76E-OS 0.1250 2.314E+12 
Cm-244 9.5564E-D7 150.828 301.656 O.ooE+OO 1.44E-D4 2.88E-04 0.2250 3.040E+12 
Co-SO 1.7880E-Dl 150.828 301.656 O.ooE+OO 2.70E+Ol 5.39E+Ol 0.3750 1.332E+12 
Cs-l34 5.8692E-D4 150.828 301.656 O.OOE+OO 8.65E-02 1.nE-Dl 0.5750 2.191E+13 
Cs-135 3.2195E-05 150.828 301.656 O.ooE+OO 4.86E-D3 9.71E-D3 0.8500 2.470E+11 
C.-137 1.9489E+OO 150.828 301.656 O.ooE+OO 2.94E+02 5.88E+02 1.2500 4.093E+12 
EU-l54 4.5895E-03 150.828 301.656 O.ooE+OO 6.92E-Dl 1.36E+OO 1.7500 6.348E+09 
Eu-155 3.6045E-03 150.828 301.656 O.ooE+OO 5.44E-Ol 1.09E+OO 2.2500 2. 186E+07 
Fe-55 1.4185E-D2 150.828 301.656 O.ooE+OO 2.14E+OO 4.28E+OO 2.7500 2.409E+05 
H-3 4.7895E-D3 150.828 301.656 O.OOE+OO 7.22E-Ol 1.44E+OO 3.5000 1.3S4E+03 
1-129 7.3664E-07 150.828 301.656 O.ooE+OO 1.11E-04 2.22E-D4 5.0000 1.663E+02 
Kr-85 9.5820E-02 150.828 301.656 O.ooE+OO 1.45E+Ol 2.89E+Ol 7.0000 1.880E+01 
Np-237 1.2552E-OS 150.828 301.656 O.ooE+OO 1.89E-04 3.79E-04 11.0000 2. 140E+00 
Pa-231 7.0406E-09 150.828 301.656 O.ooE+OO 1.OSE-OS 2.12E-OS 
Pb-210 5.6000E-14 150.828 301.656 O.ooE+OO 8.75E-12 1.75E-ll 
Pm-147 4.oo75E-D2 150.828 301.656 O.OOE+OO 6.04E+OO 1.21E+Ol 
Pu-236 9.2256E-D4 150.828 301.656 O.ooE+OO 1.39E-Dl 2.78E-Dl 
Pu-239 5.5278E-03 150.828 301.656 O.ooE+OO 8.34E-Ol 1.67E+OO 
PU-240 2.1248E-03 150.828 301.656 O.OOE+OO 3.20E-Dl 6.41E-Dl 
Pu-241 4.9549E-D2 150.828 301.656 O.ooE+OO 7.47E+OO 1.49E+Ol 
Pu-242 2.3128E-07 150.828 301.656 O.ooE+OO 3.49E-OS 6.98E-OS 
Ra-226 2.4526E-13 150.828 301.656 O.ooE+OO 3.70E-ll 7.40E-ll 
Ra-228 2.4015E-l0 150.828 301.656 O.ooE+OO 3.62E-08 7.24E-08 
Ru-1OS 3.0602E-06 150.828 301.656 O.ooE+OO 4.62E-D4 9.23E-D4 
Se-79 1.3015E-D5 150.828 301.656 O.OOE+OO 1.96E-D3 3.93E-D3 
Sn-126 1.216SE-DS 150.828 301.656 O.OOE+OO l.83E-D3 3.67E-Da 
Sr-90 1.8226E+OO 150.828 301.656 O.ooE+OO 2.75E+02 5.50E+02 
Te-99 4.4241E-D4 150.828 301.656 O.OOE+OO 6.67E-02 1.33E-Ol 
Th-229 3.0962E-l0 150.828 301.656 O.ooE+OO 4.67E-08 9.34E-DB 
Th-23O 4.2348E-ll 150.828 301.656 O.ooE+OO 6.39E-D9 1.28E-DB 
Th-232 2.5278E-l0 150.828 301.656 O.OOE+OO 3.81E-DB 7.63E-DB 
n-208 1.5820E-DB 150.828 301.656 O.ooE+OO 2.39E-06 4.nE-06 
U-232 4.2647E-DB 150.828 301.656 O.ooE+OO 6.43E-06 1.29E-DS Thermal Power 
U-233 1.2211E-D7 150.828 301.656 O.ooE+OO 1.84E-OS 3.88E-OS Nominal Heat Bounding 
U-234 1.9955E-D7 150.828 301.656 O.ooE+OO 3.01E-OS 6.02E-DS Oulput HeatOulput 
U-235 -2.6194E-06 150.828 0.000 6.66E-03 6.26E-03 6.66E-D3 (Watts) (Watts) 
U-236 1.2693E-DS 150.828 301.656 O.ooE+OO 1.91E-D3 3.83E-D3 3.77E+OO 7.55E+OO 
U-238 -3.6331 E-DB 150.828 0.000 4.14E-D3 4.14E-D3 4.14E-D3 Total Total 
Y-90 1.8241E+OO 150.828 301.656 O.ooE+OO 2.75E+02 5.50E+02 
Other Radianuelides 2.90E+02 5.81E+02 

ro. Te.npIate SeIeeIion· ~rY;.,,", .andC~ 
Template Selection Summary 

FromSFD Uoed Basis for Parameter Differences: -_: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOl HM Constituents:
 U-ZrHX U
 

SOL Enrichment 0/0:
 20 10t02O

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 I 150.828 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 301.656 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDlier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.29 I 1.001 
Bounding: 0.57 , 

Reactor shutdown, core removal, storage, shipping or other date conflnlllng that Inadial10n ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template hlf._tion Eslimated
 

Fuel Name: TRIGA 5TD (U OF I'Z) , Fuel decay start date: 203) Canister usage:
 
SNFID#: 59 Estimates as of: 203) 18"xl0'
 

Fuel Units & Oeser: 84 - ELEMENT Template: TAIGA-55 (LWIU-':rx. SST. 10 to 20%. U) 0.76
 
Heavy Metal Ma.s: BOl=16.38k9 ; EOl=15.75kg ;-emplate Bumup(MWd): 6.6i
 
ROD Stonge Slta: INEEL Template BOL Heavy Metal Ma•• (MT): 0.000195
 

Template Deeay Time' 5 years
 
n. Estimates m x" x. b y" y. Gamma Sources 

Photon Total 
GilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Gi) Inventories(Gi) Inventories(Gi) Group (bounding)
.;A,=C:-,-22~7 'O'8.~5;,;17",3",Ec.;-1;;:0c- ~60~1.~40~3(------:1",2~0",2".805 0.00~E+OO'-;;;;c-_----:;5",.1,,,2;=Ec-;-0;;;7c- Me:::=.:v'----__==--,-:__~1.0'02~Eo_-Q6=-~I---,Ac::v,,,g,,,.

":;A;::m"--::-24.;;1:- ~1::;.833:::::_1::iEo_-.;o03::___---___:60~1'_;.40=3---_clC'.2~Oc:2::::.865--O:OOc~E:..:+OO~---1~.-1~0;;;E~+OO~---"=2"::.20""'E+OO~;_____lf--'0".0:.;l;o5O~------:lc;.944~EO'+c:l~4 
":;A"'m"--::-24~2"m"----------'1:'.4~1::_29"'Eo_-Q6~-----'60~1:'.40=3------'1".2~0":2""'.8:05--~MOE:_:+OO~---80",.50E-{)4 1.70E-03 0.0250 4.278E+13 
"A~m='--2;'-43=-------.-_:_1';;.4"'77"'4;;Eo--Q.;o7';_---___:6~0~1'_;.40=3---_:1C',2",Oc:2c;.8;~05 O.OOE+OO 8.89E_Q5 1.78E-04 0.0375 3.643E+13 
C-14 1.2871 E_{)4 601.403 1.202.805 0.00"'EO':+OO7.' -o-7"'.7oo4;::E-"'0~2----_=1.::::55"'E~-_;:0"'1--1f_-_:0:::.05c:7:c5:- __--;;3.':::7-::39~E,,+-:c13:-
CI-36~;;- ----o2~.8;;1",2~OE~-.;:OO~ ----:60~1:-==.40~3c-__~l,202.805 O.OOE+OO 1.69E-03 3.36E-03 0.0850 2.316E+13 
Cm-243 1.7940E-07 601.403 1.202.805 O.OOE+OO 1.08E-04 2.16E_{)4 0.1250 1.682E+13 
Cm-244 1.6962E-OO 601.403 1.202.805 O.OOE+OO 1.02E-03 2.04E_Q3 0.2250 1.965E+13 
Co-6O 1.2839E+OO 601.403 1.202.805 O.OOE+OO 7.72E+02 l.54E+03 0.3750 9.972E+12 
Cs-l34 9.0541E_Q2 601.403 1,202.805 O.OOE+OO 5.45E+Ol 1.09E+02 0.5750 1.326E+14 
Cs-l35 3.2195E_Q5 601.403 1.202.805 O.OOE+OO 1.94E_Q2 3.87E_Q2 0.8500 5.689E+12 
Cs-137 2.7564E+OO 601.403 1,202.805 0.0010+00 l.66E+03 3.32E+03 1.2500 1.155E+14 
Eu-l54 1.5368E_Q2 601.403 1.202.805 O.OOE+OO 9.24E+OO 1.85E+Ol 1.7500 7.703E+l0 
Eu-155 2.9293E_Q2 601.403 1.202.805 O.OOE+OO 1.76E+Ol 3.52E+Ol 2.2500 1.242E+l1 
Fe-55 7.7158E_Ql 601.403 1,202.805 O.OOE+OO 4.64E+02 9.28E+02 2.7500 9.852E+08 
H-3 1.1111 E-02 601.403 1.202.805 O.OOE+OO 6.68E+OO 1.34E+Ol 3.5000 1.147E+08 
1-129 7.3664E_Q7 601.403 1.202.805 O.OOE+OO 4.43E_{)4 8.86E_{)4 5.ססOO 6.404E+02 
Kr-85 2.5263E_Ql 601.403 1,202.805 O.OOE+OO 1.52E+02 3.04E+02 7.ססOO 7.25OE+Ol 
Np-237 1.2427E_Q6 601.403 1.202.605 O.OOE+OO 7.47E_{)4 1.49E-Q3 11.ססOO 8.260E+00 
Pa-231 3.8511 E_Q9 601.403 1,202.605 O.OOE+OO 2.32E_Q6 4.63E_Q6 
Pb-21 0 7.3880E-15 601.403 1.202.805 O.OOE+OO 4.44E-12 8.89E-12 
Pm-147 2.1023E+OO 601.403 1.202.605 O.OOE+OO 1.26E+03 2.53E+03 
Pu-238 1.0383E_Q3 601.403 1,202.805 O.OOE+OO 6.24E-Ol 1.25E+OO 
Pu-239 5.5293E_Q3 601.403 1,202.805 O.OOE+OO 3.33E+OO 6.85E+OO 
Pu-240 2.1278E_Q3 601.403 1.202.805 O.OOE+OO 1.28E+OO 2.56E+OO 
Pu-241 1.0195E-Ol 601.403 1,202.805 O.OOE+OO 6.13E+Ol 1.23E+02 
Pu-242 2.3128E_Q7 601.403 1,202.805 O.OOE+OO 1.39E-04 2.78E_{)4 
Ra-226 5.2782E-14 601.403 1.202.805 O.OOE+OO 3.17E-ll 6.35E-ll 
Ra-228 1.9338E-l0 601.403 1,202.805 0.00:;;Eo.:+OO'=__---;1C';.1c:6';:E'-'-Q"'7;_----:2:".33~Ec--Q;;;7;;___l1 
Ru-lOO 9.1684E-02 601.403 1,202.805 O.OOE+OO 5.51E+Ol 1.10E+02 
5e-79 1.3018E_Q5 601.403 1.202.805 O.OOE+OO 7.83E-Q3 1.57E-Q2 
5n·126 1.2167E_Q5 601.403 1,202.805 O.OOE+OO 7.32E-Q3 1.46E_Q2 
5r-90 2.6045E+OO 601.403 1.202.805 O.OOE+OO 1.57E+03 3.13E+03 
TC-99 4.4241E_{)4 601.403 1.202.805 O.OOE+OO 2.66E_Ql 5.32E_Ql 
Th-229 1.3713E-l0 601.403 1,202.805 O.OOE+OO 8.25E-Q8 1.85E_Q7 
Th-230 1.8090E-ll 601.403 1,202.805 O.OOE+OO 1.09E-Q8 2.18E-Q8 
Th-232 2.5278E-l0 601.403 1,202.805 O.OOE+OO 1.52E_Q7 3.04E_Q7 
TI-208 1.6947E-Q8 601.403 1,202.805 O.OOE+OO 1.02E_Q5 2.04E_Q5 
U-232 4.8737E-OB 601.403 1,202.805 O.OOE+OO 2.93E_Q5 5.86E-05 Thermal Power 
7U;-.:-2~33~-------.;:1.~22;;;03~E:.;-Q;;7;_----o60~1.~403~---__,l",2~0~2::i.8,0~'.C5--~0.:;;00;;:E~+OO~-----,7"'.~34~E=--Q5~_.--.;:1.;:;47;;;Eo--{)4~-i1Nominal BoundingHeat 
U-234 1.5925E_Q7 601.403 1.202.805 O.OOE+OO 9.58E_Q5 1.92E-04 Output Heat Output 
U-235 -2.6194E_Q6 601.403 0.000 7.08E-Q3 5.50E-Q3 7.08E-Q3 /Wattsl /Wattsl 
U-236 12693E_Q5 601.403 1,202.805 O.OOE+OO 7.63E-Q3 1.53E_Q2 3.50E+01 7.00E+Ol 
U-238 -3.8331 E-Q8 601.403 0.000 4.40E-Q3 4.38E-Q3 4.40E-Q3 Total Total 
V-90 2.6060E+OO 601.403 1,202.805 O.OOE+OO 1.57E+03 3.13E+03 
Other Radionuclides 2.17E+03 4.34E+03 

Template Selection Summary
~::.::!i::::.::.:=::::::::::.:::=:::::.l;:From::::-:S;;;F:;D;--T---U;-;sed::::---iBasisfor Parameter Differences: 

Reactor Moderator. LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 
Fuel Cladding: SST (304) SST 

BO~o~.:~a::~~----'u-=~"-rH"-X'-------+--~10~~"-0~20c---1 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nomin.I:f-- --+~ --=-60=1:.:.4~033NOminai bumup calculated lromthe heavy metal mass destroyed. 
Bounding: 1.202.805 Bounding bumup assumed to be twice nominal oomup. 

Checks 
Estimated Bumupl' 

Bumu" Multiplier Given Bumup EstImated EOL HMiGiven EOL HM
 
Nominal: 1.08
 I 1.001 

Boundlng:1 2.15 ,
Reactor shutdown, core removal. storage, shiPping or other date conflnmng that Irradiation ceased for tuet.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel antl TeJI1llIate lnfonuation Estimated 

Fuel Name: TRIGA STD (U OF AZ) 'Fuel -'y start d....: 2035 Canister usage: 
SNFID#: 975 Estimates as of: 2030
 1S"x10' 

Fuel Units & Oeser: 8 - ELEMENT Tempi....: TRIGA-SS (LW/U-Zrx. SST. 10 to 20%. U)
 0.07 
Heavy Metal Mas.: BOL:1.50k9 ; EOl=1.50k9 'Templa", Bumup(MWd): 6.65 
ROD Stor_ SI"': INEEL Tampla'" BOl Heavy Metal Mass (MT): 0.000195 

Templa'" Dac:ay Time' 5 years 
n. Estimates m x" x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.5173E-10 21.915 43.829 O.ooE+OO 1.S7E-08 3.73E-08 Avg. MeV 
Am-241 1.8331E-Q3 21.915 43.829 O.ooE+OO 4.02E-02 8.03E-Q2 0.0150 7.084E+12 
Am-242m 1.4129E-06 21.915 43.829 O.ooE+OO 3.10E-05 6.19E-05 0.0250 1.559E+12 
Am-243 1.4774E-07 21.915 43.829 O.ooE+OO 3.24E-06 6.48E-06 0.0375 1.327E+12 
C-14 1.2871E-04 21.915 43.829 O.ooE+OO 2.82E-03 5.64E-03 0.0575 1.362E+12 
CI-36 2.8120E-06 21.915 43.829 O.ooE+OO 6.16E-05 1.23E-04 0.0850 8.441E+11 
Cm-243 1.7940E-07 21.915 43.829 O.ooE+OO 3.93E-06 7.86E-06 0.1250 6.129E+11 
Cm-244 1.6962E-06 21.915 43.829 O.ooE+OO 3.72E-05 7.43E-05 0.2250 7.161E+11 
Co-GO 1.2839E+OO 21.915 43.829 O.ooE+OO 2.81E+01 5.63E+01 0.3750 3.634E+11 
Cs-134 9.0541E-02 21.915 43.829 O.ooE+OO 1.98E+OO 3.97E+OO 0.5750 4.831E+12 
Cs-135 3.2195E-05 21.915 43.829 O.ooE+OO 7.06E-Q4 1.41E-Q3 0.8500 2.073E+11 
Cs-137 2.7564E+OO 21.915 43.829 O.ooE+OO 6.04E+01 1.21E+02 1.2500 4.211E+12 
EU-154 1.5368E-02 21.915 43.829 O.ooE+OO 3.37E-Q1 6.74E-Q1 1.7500 2.807E+09 
Eu-155 2.9293E-Q2 21.915 43.829 O.ooE+OO 6.42E-Q1 1.28E+OO 2.2500 4.524E+09 
Fe-55 7.7158E-01 21.915 43.829 O.ooE+OO 1.69E+01 3.38E+01 2.7500 3.590E+07 
H-3 1.1111E-02 21.915 43.829 O.ooE+OO 2.43E-Q1 4.87E-Q1 3.5000 4.179E+06 
1-129 7.3684E-Q7 21.915 43.829 O.ooE+OO 1.61E-Q5 3.23E-Q5 5.ססOO 2.391E+01 
Kr-85 2.5283E-Q1 21.915 43.829 O.ooE+OO 5.54E+OO 1.11E+01 7.ססOO 2.708E+00 
Np-237 1.2427E-Q6 21.915 43.829 O.ooE+OO 2.72E-Q5 5.45E-Q5 11.ססOO 3.086E-01 
Pa-231 3.8511E-Q9 21.915 43.829 O.ooE+OO 8.44E-Q8 1.69E-07 
Pb-21 0 7.3880E-15 21.915 43.829 O.ooE+OO 1.62E-13 3.24E-13 
Pm-147 2.1023E+OO 21.915 43.829 O.ooE+OO 4.61E+01 9.21E+01 
Pu-238 1.0383E-03 21.915 43.829 O.ooE+OO 2.28E-Q2 4.55E-Q2 
Pu-239 5.5293E-03 21.915 43.829 O.ooE+OO 1.21E-01 2.42E-Q1
 
Pu-240 2.1278E-Q3 21.915 43.829 O.ooE+OO 4.86E-Q2 9.33E-02
 
Pu-241 1.0195E-01 21.915 43.829 O.ooE+OO 2.23E+OO 4.47E+OO
 
Pu-242 2.3128E-07 21.915 43.829 O.ooE+OO 5.07E-06 1.01E-Q5
 
Ra-226 5.2782E-14 21.915 43.829 O.ooE+OO 1.16E-12 2.31E-12
 
Ra-228 1.9338E-10 21.915 43.829 O.ooE+OO 4.24E-Q9 8.48E-09
 
RU-106 9.1684E-02 21.915 43.829 O.ooE+OO 2.01E+OO 4.02E+OO
 
Se-79 1.3018E-Q5 21.915 43.829 O.ooE+OO 2.85E-Q4 5.71E-Q4
 
Sn-126 1.2167E-05 21.915 43.829 O.ooE+OO 2.67E-04 5.33E-Q4
 
Sr-90 2.6045E+OO 21.915 43.829 O.ooE+OO 5.71E+01 1.14E+02
 
Tc-99 4.4241E-04 21.915 43.829 O.ooE+OO 9.70E-Q3 1.94E-Q2
 
Th-229 1.3713E-10 21.915 43.829 O.ooE+OO 3.01E-Q9 6.01E-Q9
 
Th-230 1.8090E-11 21.915 43.829 O.ooE+OO 3.96E-10 7.93E-10
 
Th-232 2.5278E-10 21.915 43.829 O.ooE+OO 5.54E-Q9 1.11E-Q8
 
T1-208 1.6947E-Q8 21.915 43.829 O.ooE+OO 3.71E-Q7 7.43E-Q7
 
U-232 4.8737E-08 21.915 43.829 O.ooE+OO 1.07E-Q6 2.14E-Q6
 Thermal Power 
U-233 1.2203E-Q7 21.915 43.829 O.ooE+OO 2.67E-Q6 5.35E-Q6 Nominal Heat Bounding 
U-234 1.5925E-Q7 21.915 43.829 O.ooE+OO 3.49E-Q6 6.98E-06 Output HeatOUlput 
U-235 -2.6194E-Q6 21.915 0.000 5.95E-04 5.38E-Q4 5.95E-Q4 /Watts) /Watts) 
U-236 1.2693E-Q5 21.915 43.829 O.ooE+OO 2.78E-Q4 5.56E-Q4 1.28E+OO 2.55E+OO 
U-238 -3.8331 E-Q8 21.915 0.000 4.11E-Q4 4.10E-Q4 4.11E-Q4 Total Total 
V-90 2.6060E+OO 21.915 43.829 O.ooE+OO 5.71E+01 1.14E+02 
Other Radionuclides 7.90E+01 1.58E+02 ,m.l'emplate$dectlon~rY.~pi~.llnttCII. 
TemDlate Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST 
BOl HM Constituents: U-ZIHX U 

BOL Enrichment 0/..: 18.3974873 10to20 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nominal:1 21.9151 Nominal bumup taken drectly from 8FD (converted to MWd). 
Bounding: I 1 43.829 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumUD MultiDller Given BumUD Estimated EOl HMlGlven EOl HM 

Nominal: 0.43 0.00 I 0.991 
Bounding: 0.86 ,

Reactor shutdown, core removal, storage, shippIng or other date conflfnllng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated IoYith this worksheet must be divided by BOL heavy metal mass to get specific burnup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infotllllltlon Estimated 

Fuel Name: TRIGA STD (U OF Ill) 1 Fuel decay start date: 2035 Canister usage: 
SNFID~: 449 Estimates as of: 2030 18"xl0' 

Fuel Units & Ilescr: 133 - ELEMENT Template: TRIGA-SS (lW/U-,:rx, SST, 10 to 20%, U) 1.20 
Heavy Metal Mas>: BOl=25.94kg ; EOl=23.99kg "Template BumuplMWd): 6.65 
ROD Slorage Slto: INEEl Template BO~ Heavy Metal Ma•• (MT): 0.000195 

Template Decay Time' 5 yea,s 
n. Estimates m x" b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Bumup (MWd)2 Bumup (MWd)2 (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
"A"'C:.::-2;;;27;-;- ..c8;::.5"'1"'7;;:3~E-_;;1"'0---~,1:__;,853~~.6"'56;c___--__:3:,:,7:::0",7.::;-313 O.OOE_1OO 1.58."E,-c-OB;;:;;- __:3"'.1:.;:6"'E-'-OB;;:;;--n-..::A:::V9~= ...Mec~v.--.__=_==_c_:_ 
.:,A'=m:--:2"'4;.,;1:::- ___,1"'.833~"'1i=E-03~------;lc;,85~3';.85~6~--__;3;c:,7;;:0~7.:;;301,3::----.-___,0~-.-rioE+OO----3.40~E-1OO~:_---_:;6"'.80~E"'-1OO~_11--'-'0.~0;;;150~--_:;5~.992~E,,+.;::.14 
"AC::m:--2;c4,,2~me..-----_._i'11.·~4477~12;-:4g"'EE'-,~0"'7;-----:1"',85~3".85~6,----~3,7.07.313 O.OOE+o<J 2.6;.:;2"'E'-;-0~3:___-~-~5":.2:;;4;=E-;-D"'3--If--.:00,,·.00::23=7505:-----;l",.3,,18::;E;;.:+..: .c14

.:,A;;.:mi'-2:=-43=- ~='=-=-o----,--1"',85=3".6,,5c;6:---__::3:c:,7:::0=7~.3,1;"3----;O,,.OO:c: E_1OO 2.7,,,4"'E'C-Q4:c:- "'5'=.48==E_;-Q4'-'---jf----'~=-----_..:1'-'.1.:::23~E:.:+-'14::. 

.,C,,-1.;;4;;- 1"'.,,28:;;7"'1;;:E"'-Q4:;;;- ---:lc:,8"'5S3c;.6:;:;5~6:_----;:3;c:,7;;:0~7~.:c313 O.OOE_1OO 2.39'i:E:-;-0,,1;- ~4';:.77;';'.=E-:;-0;;;1,---1f--;oc;.Oo::5:;.75:o---~1'::.1.:;52;;;E,,+:.;14;:. 
-;C"'I-=.36~,---------=2;::.8=1"'2"'0~E-Q6_=---___,:1:__;,85~3~,6"'56;c___- _ __:3:c:,7:::0=7,::;-3,13 O.OOE_1OO 5.21:;;:E'_,-03~-.-___,1::_:.04~E'"-0==2;--jf--:0::.:.08"'50::-:c------:7~.1:::40==E='+_"'13 
~C"'m"--::c24377_-----~--"1."'7940~~E"-0==7c------l,,,85=3::.:.6,,5c;6:---__::3:c:,7o':0=7~.3,,-:,,3-- -~-_-_-_;0:c:c.OOE+oO 3.33~E:-:-04o=_---_"6~.85~E.-~04~-jf----'0"".1'-"2"'50"-------"5'-'.1~85~E:.:+'-'1"3 
-;Cc:m';-2"'44'-'-- -:1C';.6:;;96~2E""--;OB;o;----_,;1:__;,8:;;:5:;;3~.6"'56;c___--__:3:'0,7:::0",7.::;-3,13 O.OOE+OO 3.1:,,4;=E-.:-O::;3,-- _:6'-=.2"'9;=E-:-0::;3:--II---=0.c::22=50'=----::6-:.0~5,7",E;.:-+-"'.13 
-;C::::o-_;60,"""--------'1"'.2=o83~9E=-1OO'=-----=1"',85=3"'.6,,56=_----;:3:c:,7O,:0=7.::;-313 O.OOE+OO 2.36::~E+O'_?3:----"'4~.7""6=E::.:+O=3'---+--"0_"'37=50"'----=3"'.0"-74:"'E,,+.:..-13 
.;:C"'S_::-1"'34~--------;9c;.05~4~lE~-D"'2;------_::1-S,8;;::5;c3.:;;6~56:o---_;;3",,7;;;07~';c313 O.OOE_1OO 1.68.O;Ei=+O~2-.--_;3.:.:;36-;:;Ei=+O~2-+-==0.==57,.;:50;c___------O,4.-:o086,~E-'-+1:::-4 
Cs,135 3.2195E-D5 1,853.656 3,707.313 O.OOE_1OO 5.97E-D2 1.19E-Dl 0.8500 1.754E+13 
Cs-137 2.7564E_1OO 1,853.856 3,707.313 O.OOE_1OO 5.1,,1i=E+O-'-;;:3:----~1.~0~2E~+04""':--1f-_::lc:.2"'5OO~----;;3~.56,,1;:E,,+:.;14:;-

"'E"'u--;l-;o54;:- _:l;c.5,,368~E""-D:;;2;c___---_,;1_';,8"'5"'3.:;:656~----;;3:==.7:::0"'7,:;;3~1,3:;_--- O.OOE_1OO 2.85E+Ol 5.70E+Ol 1.7500 2.374E+ll 
-;oEo::U-:-l"'5=.5 ..c2;::."'92"'9"'3c;E:-:-D,,2c----..c1:--:,853="'.656=---__::3'=,7""O=7"'.3,1:_3=_---:0:c:c.OOE-1OO 5.43::~E::.:+O"'1;_-----71.'=0=9E=+O~2c--1f-::.:2::.:.2=5OO_==_----"3"'.82"'7=E:.:+-'1::.:1 
-i-Fi';e-"'55"'- _:7;.:--i-71"'5"'8"'E:-;-0:;;1;----_::lc;,85~3:=;.65~6:-----;:3'=,7;;;0~7:;;;,313 O,OOE_1OO 1.43E+03 2.86E+03 2.7500 3.037E+09 
-;-H"=-3=- ...,1"',,,11""1:-;-1=E_;,O=2---___,1"',853=_';.85=6----;3"',7=0=7::;--.313 O.OOE_1OO 2.06E+Ol 4.12E+Ol 3.5000 3.535E+08 
1-129 7.3684E-D7 1,853.856 3,707.313 O.OOE_1OO 1.3"'7i=E:,;-Q3;;;,_.__;c2=;;.7~3;oE-,.;03""'-jl---;5c;.OOOO~:o--_~1~.90'59:;;E,,+:::03=-
Kr-85 2.5283E-Dl 1,853.656 3,707.313 O.OOE_1OO 4.68E+02 9.37E+02 7.ססOO 2.217E+02 
Np-237 12427E-Q6 1,853,656 3,707.313 O,OOE_1OO 2,30~E_:,03~-.--74:c.6,,'~E-03~--1f-..:l.:.:l.0000="----=2"'.5"-26::.:E"'+O=1 
Pa-231 3.8511E-09 1,853.656 3,707.313 O.OOE+OO 7.14E-OB 1.43E-D5 
Pb-21 ° 7.3680E-15 1,853.656 3,707.313 O.OOE_1OO 1.3,,7i=E_,;-1"'1,------=2"".7"'4i=E-.:-l"'1,----j1 

""Po-,m';-1"'4==7 __=2:.:..1=0~2:;3E=-1OO'=:---___,1",8=53~.6:=56=_--__:3",,7:0::°=7::;--.313 O.OOE_1OO 3.90E+03 7.79E+03 
Pu-238 1.0383E_03 1,853.656 3,707.313 O.OOE_1OO 1.92E_1OO 3.85E_1OO 
-i:P,=U_;-2c;3,,9--------=5=-=.57'2o=93=E-03_=---___,1:__;,8,,5c;3~.6:=5,,6---_;3",,7:::0=7:::-=.313 O.OOE_1OO 1.02E+Ol 2.05E+Ol 
Pu-240 2.1278E_03 1,853.656 3,707.313 O.OOE+OO 3.94.~Ei=-1OO~:_-_-_;;7~,8~9i=E-1OO.::;;;:---11 
Pu-241 1.0195E-Dl 1,853.656 3,707.313 O.OOE_1OO 1.89E+02 3.78E+02 
Pu-242 2.3128E-D7 1,853.856 3,707.313 O.OOE_1OO 4.2:::9=E-Q4~-----"8"'.5c::7=E::.:-Q4'=--j1 
Ra-226 5.2782E-14 1,853.656 3,707.313 O.OOE+OO 9.78E-ll 1.96E-l0 
Ra-228 1,9338E-l0 1,853.656 3,707.313 O.OOE_1OO 3.58E-D7 7.17E-D7 
Ru-1OB 9.1684E-02 1,853.856 3,707.313 O.OOE_1OO 1.7"'OE~+O~2-_--_'::3::;.40"'E~+O~2:--j1 
Se-79 1.3018E-Q5 1,853.856 3,707.313 O.OOE_1OO 2.41E-D2 4.83E-D2 
Sn-126 1.2167E-DS 1,853.656 3,707.313 O.OOE_1OO 2.26E-D2 4.51E-D2 
-.;;S::-r--;;90;c___---------'2'".604~~5E~-1OO~---___,:1:__;,85~3~.65"'6;c___--__:3:,o,7:::0=7.~313 O,OOE_1OO 4.83;~E+03~'------_;9~.68:~E-'-c+03::-:c---11 
Tc-99 4.4241E-Q4 1,853,656 3,707.313 O.OOE_1OO 8.20E-Dl 1.64E_1OO 
Th-229 1.3713E-l0 1,853.656 3,707.313 O.OOE_1OO 2.54E-D7 5.08E-D7 
Th-230 1.8090E-ll 1,853.656 3,707.313 O.OOE_1OO 3.35:~E-;-08==_---__:6;.::.7='=E'C-Q8==_--11 
Th-232 2.5278E-l0 1,853.656 3,707.313 O.OOE_1OO 4.69E-D7 9.37E-07 
TI-208 1.6947E-Q8 1,853.656 3,707.313 O.OOE_1OO 3.1;;;4~E-;-DS~---___;6c;.2~8:;::E-;-05~-1I __~====::-:-__ 

7U"'-2:;;3=2 ...,4;:.8~7"'3=7E~-Q8_=---___,:1:__;,85~3~.6"'56;c___----;:3:c:,7",0=7.:;:3~1: 3;c___--0==.~OOE-1OO 9.03E-Q5 1.81 E-Q4 Thennal Power 
-;:U;..:-2"'33~--------1;:.~22"'0:;;3~E"'-D~7;_-___:lc:,85;;;:;3c;.656~:-----;:3:==,7;;:0~7"".313 O.OOE_1OO 2.26E-Q4 4.52E-Q4 Nominal Heat Bounding 
U-234 1.5925E-D7 1,853.656 3,707.313 O.OOE_1OO 2.95E-Q4 5.90E-04 Omput Heat Ompul 
U-235 -2.6194E-Q6 1,853.656 0.000 1,12E-02 6.35~E--;;03;c_---_;1.:;.1;:2E~-Q2~-II-~1W;:'atts::.;S~I-~;!_:,;:IWSatts;:::si!,-
U-236 1.2693E-DS 1,853.656 3,707.313 O.OOE_1OO 2.35E-02 4.71E-02 1.08E+02 2.16E+02 
U-238 -3.8331E-Q8 1,853.656 0.000 6.97E-D3 6.91E_03 6.97E-03 Total Total 
V-90 2.6060E_1OO 1,853.656 3,707.313 O.OOE_1OO 4.83E+03 9.66E+03 
Other Radionuclides 6,68E+03 1.34E+04 

Template Selection Summary 
FrornSFD ~ Basis for Parameter Differences: 

Reactor Moderatol": LW AND U ZIRC HYDRIDE LW AND U ZlRC HYDRIDE 

Fuel Cladding: SST (304) SST 

BO~~==:t-----'lJ-'-z::::::-='x:---+--_:l;-;;O--ot~'-2O;:;:---i 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

1,853.656 Nominal bumup calculated from the heavy metal mass destroyed.Nomln~~f-
Boundln~: 3,707.313 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumul> Multiplier Given Bumup E.timated EOl HMlGlven EOl HM 
Nomina:: 2.10 I 1.001 

Bounding:1 4.19 ,
Reactor shutdolNn, core removal, storage, shlpplng or other date conflmung that madiatlon ceased for fuel.
 

1"otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. FuelIlJl\l T~ Wonnation _ Estimated 

Fuel Name: TRIGA STD (U OF UTAH) 'Fuel decay stan date: 2035 Canister usage: 
SNFID#: 699 Estimates as of: 2030 18"x10' 

Fuel Unlls & llescr: 63 - ELEMENT Template: TRIGA-AI (lW/U-Zrx. Alum.• 10 to 20%. U) 0.57 
Heavy Metal Ma••: BOl.=ll.OOI<g ; EOI.=10.72kg 'Template Bumup(MWd): 6.65
RODSto~Slte: INEEl Template BOl Heavy Metal Mass (MT): 0.00018

Tempi.'" Decay Time' 5 years 
u. Estilnat\!$ m x" x, b y" y, Gamma Sources 

Photon Total 
CUMWdFrom Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Templata Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.0632E-l0 264.593 529.186 O.ooE+OO 2.13E-07 4.27E-Q7 Avg.MeV 
Am-241 2.2586E-03 264.593 529.186 O.OOE+OO 5.98E-Ol 1.20E+OO 0.0150 8.954E+13 
Am-242m 1.9925E-OO 264.593 529.186 O.ooE+OO 5.27E-Q4 1.05E-03 0.0250 1.944E+13 
Am-243 2.3323E-Q7 264.593 529.186 O.ooE+OO 6.17E-05 1.23E-04 0.0375 2.421E+13 
C-14 4.3308E-OS 264.593 529.186 O.ooE+OO 1.15E-02 2.29E-02 0.0575 1.856E+13 
CI-36 4.3023E-Q8 264.593 529.186 O.ooE+OO 1.14E-OS 2.28E-05 0.0850 1.299E+13 
Cm-243 2.7429E-07 264.593 529.186 O.OOE+OO 7.26E-OS 1.45E-04 0.1250 1.943E+13 
Cm-244 3.1504E-OO 264.593 529.186 O.ooE+OO 8.34E-Q4 1.67E-03 0.2250 1.085E+13 
Co-60 3.1008E-02 264.593 529.186 O.ooE+OO 8.20E+OO 1.64E+Ol 0.3750 4.828E+12 
Cs-l34 1.0367E-Ol 264.593 529.186 O.ooE+OO 2.74E+Ol 5.49E+Ol 0.5750 6.121E+13 
Cs-l35 3.1549E-Q5 264.593 529.186 O.ooE+OO 8.35E-03 1.67E-02 0.8500 1.507E+13 
Cs-137 2.7564E+OO 264.593 529.186 O.ooE+OO 7.29E+02 1.46E+03 1.2500 1.562E+13 
EU-l54 l.3490E+OO 264.593 529.186 O.ooE+OO 3.57E+02 7.14E+02 1.7500 4.470E+l1 
Eu-155 4.3880E-Q1 264.593 529.186 O.ooE+OO 1.16E+02 2.32E+02 2.2500 5.434E+10 
Fe-55 8.6782E-Q3 264.593 529.186 O.ooE+OO 2.30E+OO 4.59E+OO 2.7500 4.413E+08 
H-3 1.0805E-Q2 264.593 529.186 O.OOE+OO 2.86E+OO 5.72E+OO 3.5000 5. 159E+07 
1-129 7.3805E-07 264.593 529.186 O.ooE+OO 1.95E-Q4 3.91E-04 5.ססOO 3.087E+02 
Kr-85 2.5218E-Ol 264.593 529.186 O.ooE+OO 6.67E+Ol 1.33E+02 7.ססOO 3.494E+Ol 
Np-237 1.4463E-Q6 264.593 529.186 O.ooE+OO 3.83E-04 7.65E-Q4 11.ססOO 3.981E+OO 
Pa-231 3.5970E-Q9 264.593 529.186 O.ooE+OO 9.52E-07 1.90E-Q6 
Pb-210 8.2511E-15 264.593 529.186 O.OOE+OO 2.18E-12 4.37E-12 
Pm-147 2.0767E+OO 264.593 529.186 O.ooE+OO 5.49E+02 1.10E+03 
Pu-238 1.3514E-Q3 264.593 529.186 O.ooE+OO 3.58E-Ol 7.15E-Ql 
Pu-239 5.6947E-03 264.593 529.186 O.OOE+OO 1.51E+OO 3.01E+OO 
Pu-240 2.2647E-Q3 264.593 529.186 O.ooE+OO 5.99E-Ql 1.20E+OO 
Pu-241 1.2574E-Ol 264.593 529.186 O.OOE+OO 3.33E+Ol 6.65E+Ol 
Pu-242 3.0602E-07 264.593 529.186 O.ooE+OO 8.10E-Q5 1.62E-04 
Ra-226 5.7353E-14 264.593 529.186 O.ooE+OO 1.52E-l1 3.04E-ll 
Ra-228 1.8150E-l0 264.593 529.186 O.OOE+OO 4.80E-08 9.60E-08 
Ru-lOO 9.3744E-Q2 264.593 529.186 O.ooE+OO 2.48E+Ol 4.96E+Ol 
5e-79 1.2938E-OS 264.593 529.186 O.ooE+OO 3:42E·03 6.85E-Q3 
5n-126 1.2239E-OS 264.593 529.186 O.OOE+OO 3.24E-Q3 6.48E-Q3 
5r-90 2.6000E+OO 264.593 529.186 O.ooE+OO 6.86E+02 l.38E+03 
Tc-99 4.4120E-Q4 264.593 529.186 O.ooE+OO 1.17E-Ql 2.33E-Ol 
Th-229 1.4749E-l0 264.593 529.186 O.ooE+OO 3.90E-08 7.80E-Q8 
Th-230 1.9549E-11 264.593 529.186 O.OOE+OO 5.17E-09 1.03E-Q8 
Th-232 2.3744E-l0 264.593 529.186 O.ooE+OO 6.28E-08 1.26E-07 
TI-208 1.9459E-Q8 264.593 529.186 O.ooE+OO 5.15E-Q6 1.03E·OS 
U-232 5.6015E-08 264.593 529.186 O.ooE+OO 1.48E-Q5 2.96E-Q5 Thermal Power 
U-233 1.3132E-Q7 264.593 529.186 O.OOE+OO 3.47E-OS 6.95E-Q5 Nominal Heat Bounding 
U-234 1.7323E-07 264.593 529.186 O.ooE+OO 4.58E-Q5 9.17E-Q5 Output Heat Output 
U-235 -2.6159E-Q6 264.593 0.000 4.73E-Q3 4.04E-03 4.73E-03 (Watts) (Watts) 
U-236 1.2717E-Q5 264.593 529.186 O.OOE+OO 3.36E-Q3 6.73E-03 1.33E+01 2.66E+Ol 
U-238 -3.8857E-Q8 264.593 0.000 2.96E-Q3 2.95E-Q3 2.96E-03 Total Total 
V-90 2.6015E+OO 264.593 529.186 O.ooE+OO 6.88E+02 1.38E+03 
Other Radionuclides 1.01E+03 2.01E+03 

IU. T-"'teSeleetlon~ry"~~,llpd()"",*, 
Template Selection Summary 

FromSFD Used Basis for Pammeter Differences: 
Reactor Moderator: LW AND U ZIRC HYORIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (6061) ALUM
 
BOL HM Constituents:
 U-ZrHX U
 

BOl Enrichment %:
 19.89699819 10 to 20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 214.408 264.593 Nominal bumup calctlated lrom the heavy metal mass destroyed. 
Bounding: I I 529.186 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOl HMiGlven EOl HM 

Nominal: 0.65 1.23 I 1.001 
Bounding: 1.30 ,

Reac10r shutdown, core removal, storage, shipping or other date confmnlng that Irradiation ceased for fuel. 

2Totat bumup for all fuel associated with this worksheet must be divided by BOL heavy metat mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template blf~ Estimated
 

Fuel Name: TAIGA STD (ue BERKLEY) 'Fuel decay start date: 1982 Canister usage:
 
SNFID#: 874 Estimates as of: 203D 18"xl0'
 

Fuel Units & Oeser: 111 - ELEMENT Template: TRIGA-SS (LW/U-<erx. SST. 101020%. U) 1.00
 
Heavy Me1a1 Mas>: BOl.=21.65kg ; EOl.=19.17kg "Template Bumup(MWd): 6.65
 
ROD Slorage Sit>: INEEL Templ_ BOL Heavy Me1a1 M81lS (MT): 0.000195
 

Template Decay Time' 35 yea's 
n.Estimatell m x" b Gamma Sources Y" Y. 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclida Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
",A,=C:c-2~27~ -c6",.7",0",38~E-Q-;;;;9 ____;2~,38~2c;.9~3;,.9----c4""7;;;2~5,,,.8,,79 0.00E:o-+OO~ __---;C'1.58E-OS 3.17E-Q5 Avg. MeV 
"A:::m'-:-2::c4;.;;1cc-----------'3:".9068~~E-_;:0:;;3---____;2?:,38=2"'.9:;;3~9----=4~,7;;;2o::c5,=,.879 --OJJOE+oo 9.23E+OO 1.85E+Ol 0.0150 3.299E+14 

-'iA'=m:c-2~4;;;2:'-m'---------1".';:23:;;2;;:5~E_o-06~---_c2"",36~2c;.9;;;3;;9--_-:;4",7;;2:;;5,,;;.879 O.OOE+OO 2.9·lE-03 5.82E-03 0.0250 6.854E+13 
-';A;:.:m:-:-2:'-43=- ~_1"'.:;C47;;;3;';2"'E_=-0;_:;7---____;2"',36=2:.o;.9~.3,;;,9- __-c4""7::;2",5,,,.8,,79 O.OOE+OO 3.48E-04 6.96E-04 0.0375 5.955E+13 

-=C~-174::---------_--1='."'28~2;.;;4.;::E_=-04'=_----=2"',36=2"'.9~3o::c9----=4",,7~25.879 O.OOE+OO 3.03E-Ql 6.06E-Ql 0.0575 6.416E+13 
CI-36 2.8120E-06 2,362.939 4,725.879--- O.OOE+OO 6.64E-Q3 1.33E-02 0.0850 3.861£+13 

"C"'m::.-724"'3o_--------8o".:;;65"'5"'6::E"'-06=------=2"',"'36"'2"'.9"'3"'9--_-=4""7::;2",5",,.8.79 O.OOE+OO 2.05E-04 4.09E-Q4 0.1250 2.512E+13 
-;:C;':'m'-;-2"'44---' -c5"'.383-;;,.;"'5;=E_=-Qc.-7---____;2~,36~2c;.9"'3;,.9----c4"',7;;;2,5~--=.879 O.OOE+OO 1.27E-03 2.54E-03 0.2250 3.325E+13 
-=C:--o-6O-='=-;- -c2:;.:.488~"'7.;::E_;:-Q:==2---____;2"',36=2"'.93~9----c4"',7:c:2:==5 ~.8~i9 O.OOE+OO 5.88E+01 1.18E+02 0.3750 1.450E+13 
-=C"'S---'l~34=_--------3='.78030~::=E--'-06=------=2"',='36~2"'.9"'3"'9----=4",7::;2",5::o:.879---O:-00E+oo 8.99E-03 1.80E-Q2 0.5750 2.425E+14 

"C"'S'-:-1~3:o;5-------~3.:;;:2,;;195~E=--:-Q5~----2;?,;,.36;;;2"'.9"'3;;;9----40_',7::;2",5"".8.79 O.OOE+OO 7.61 E-Q2 1.52E-Ql 0.8500 2.482E+12 
-=C~S-=-1"'3'77-----_--1.:.:.~37='88??;:E,:.:+OO=__----=2=',"'36"'2?.93~9----=4",7::;20::0::5.879 O.OOE+OO 3.26E+03 6.52E+03 1.2500 9.632E+12 

.,E"'u'-:-lc;54~---------71.~37"'1;;-;lc;E-=-Q32-----2;?,;,.36;;;2"'.9"'3;;;9----40_,,7",2",5-=.8;7~9 O.OOE+OO 3.24E+OO 6.48E+OO 1.7500 6.444E+l0 

.:;E~u'-'-1:-=5"'5-------4-=."'436=1-=E"'-Q4:_:_----2=',~36"'2?.93~9----40_"7",2 0:5"".879---0-.00E+oo 1.OSE+OO 2.10E+OO 2.2500 5.279E+07 
Fe-55 2.6075E-Q4 2,362.939 4,725.879 O.OOE+OO 6.16E-Ol 1.23E+OO 2.7500 2.426E+06 
H-3 2.0647E_Q3 2,362.939 4,725.879 O.OOE+OO 4.88E+OO 9.76E+OO 3.5000 5.829E+03 
-;-1-'c:12=:9,-----------7='.;,.3684~-=E"'-0"'7:-------'2=',"'36"'2"'.9"'3"'9----40-',7"'2"'5"".879 O.OOE+OO 1.74E-Q3 3.48E-Q3 5.ססOO 2.453E+03 
Kr-85 3.6346E-Q2 2,362.939 4,725.8i9 O.OOE+OO 8.59E+Ol 1.72E+02 7.ססOO 2.768E+02 

"'N"'P-"'2o=3-;-7 71.~2844="'E"'-06=------=2=',"'36"'2?.93~9----40_,,7'"2,=,,5.879 O.OOE+OO 3.03E_Q3 6.07E-Q3 11.ססOO 3.147E+01 
Pa-231 1.2352E_06 2,362.939 4,725.879 O.OOE+OO 2.92E-OS 5.84E-Q5 
Pb-21 0 3.5338E-13 2,362.939 4,725.879 O.OOE+OO 8.35E-10 1.67E-Q9 
"'P~m'"'-1'=4==_7-------7"'."'6346~::=E"'-Q4:_:_----=2=',"'36"'2?.93~9----=4"',7::;2",5"".879 O.OOE+OO 1.80E+OO 3.61E+OO 
Pu-238 8.1970E-Q4 2,362.939 4,725.879 O.OOE+OO 1.94E+OO 3.87E+OO 
Pu-239 5.5248E-Q3 2,362.939 4,725.879 O.OOE+OO 1.31 E+Ol 2.61 E+Ol 

-cP"'U-;-2;:;40:;- _=2;;:.c;:12~0~3"'E_o-Q3;;;__---_c2;;:,;;:36~2c;.9~3"'9----=4"',7;;2~5::;.8:~79 O.OOE+OO 5.01E+OO l_00E+Ol 
"'P-;=U_;:-2:-;4-o::1--------2;?-o::40o;7"'5"'E_=-Q::;2:-------'2:;-',=:36;;2"'.9"'3"'9--__4""7,,,2,=,,5.879 O.OOE+OO 5.69E+Ol 1.14E+02 
Pu-242 2.3128E-Q7 2,362.939 4,725.879 O.OOE+OO 5.48E-04 1.09E_Q3 
Ra-226 9.6481E-13 2,362.939 4,725.879 O.OOE+OO 2.28E-09 4.56E-Q9 
Ra-228 2.5188E-l0 2,362.939 4,725.879 O.OOE+OO 5.95E-Q7 1.19E-Q6 
-':R"'u~-1"'06"'------_---1.:.:.702=-1"'4::=E-=-1"'0'-------'2"',36=2"'.9"'3"'9---_=4",7~2~5,,:.8:~79 O.OOE+OO 2.41E-Q7 4.83E-Q7 
-;Se-;=-:7:=9-;;- 1"'.,;;,30o;l;-;4"'E_=-Q5::;.-----=2:;-',;;:36"'2:.o;.9"'3:;;9----4"',7::;2",5"".879 O.OOE+OO 3.08E-Q2 6.15E-Q2 
So-126 1.2164E-Q5 2,362.939 4,725.879 O.OOE+OO 2.87E-Q2 5.75E-Q2 
Sr-90 1.2762E+OO 2,362.939 4,725.879 O.OOE+OO 3.02E+03 6.03E+03 
Tc-99 4.4241E-Q4 2,362.939 4,725.879 O.OOE+OO 1.05E+OO 2.09E+OO 
Th-229 5.9684E-l0 2,362.939 4,725.879 O.OOE+OO 1.41E_06 2.82E-Q6 
Th-230 9.3880E-ll 2,362.939 4,725.879 O.OOE+OO 2.22E-07 4.44E-Q7 
Th-232 2.5278E-l0 2,362.939 4,725.879 O.OOE+OO 5.97E-Q7 1.19E-Q6 
TI-208 1.3723E_06 2,362.939 4,725.879 O.OOE+OO 3.24E-Q5 6.49E-Q5 
7U,,-2;;;32=-- 3"'.;;:69;;;3;';2"'E_=-Q8::;.-----c2"',36~2:.o;.9~3:=9---..,4'",7~2"'5"'.879 O.OOE+OO 8.73E-Q5 1.75E-Q4 Thermal Power 
7U;.:-2=33~-------~1."=22=274"E=--Q,,7::--------=2=','=36"'2"'.9"'3"'9o_---4'",7~2"'5"'.8~7'_'9------'0o:.00~E=-+OO'=--_72..'=8"'9E=-Q4~--_--'5"'._=_78"'E=-Q4~_--JlNominal Heat Bounding
7U,,-2:;;34;;;--- ___'2;;:..,,57e.,1"'4"'E"'-Q"'7,----______;2"',36;;;:;;;2"'.9"'3"'9----4::.,7",,25.879 O.OOE+OO 6.08E-Q4 1.22E_Q3 Output Heat Output
U-235 -2.6194E-Q6 2,362.939 0.000 9.35E_Q3 3.17E_Q3 9.35E_Q3 twaIts) /Watts) 
U-236 1.2695E-Q5 2,362.939 4,725.879 O.OOE+OO 3.00E-02 6.00E-Q2 3.80E+Ol 7.60E+Ol 
~U:c;-2~38C'_----------,-i":3.:<:633~1'i=Eo-;-06"'""---_c2"",36::;;;;2c;.9;;;3;;9---___;_:0:;;.~OOO";;,,"" __;c5"'.8~2E=_--';03:;;-----;c:5.73E-Q3 5.82E_Q3 Total Total 
Y-90 1.2765E+OO 2,362.939 4,725.879 O.OOE+OO 3.02E+03 6.03E+03 
Other Radionuclides 3.25E+03 6.50E+03 
W. Template SdedionSummal'Y. B •and Cbedoo 
Template selection Summary

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE

Fuel Cladding: SST (304) SST 

BO;:~=;=:I----u-::.::~::rH'"-x'---+-----,,10'""~::.0-=2O=-----1 

Bumup SUmmary (MWd)' Basis for burnup used in estimate: 
FromSFD EstImated 

Nomlnal:1 I 2,362.939 Nominal bumup calculated from tho heavy molal mass destroyed. 
Bounding:/ I 4.725.879 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstImated Bumupl 

Bumup NkIltipller Given Bumup Estimated EOL HMlGiven EOL HM 
Nominal: 3.20 I 1.001
 

Bounding:1 6.40
 ,
Reactor shutdown, core removal, storage, shiPping or other date confirming that Irradiation ceased for fuel. 

2total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to gat specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and T""'PIa1e lIlf~ Estimated 

Fuel Name: TRIGA STD (UNIV. OF TEXAS) 1FueI decay start date: 1973 Canister usage: 
SNFID#: 877 Estimates as of: 2030 18"x10' 

Fuel Units & Deeer: 69 - ELEMENT Template: TRIGA-AI (LWIU-Zrx. Alum.. 10 te 20%. U) 0.62 
_vy Metal Maaa: BO~12.77k9 ; EO~12.68k9 "Template Bumup(MWd): 6.65 
ROO Storage SI1e: INEEL Template BOl_vy Metal Ma.s (MT): 0.00018 

Template Deeay Time" 50 years 
n. Estimates m x. Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.6842E-09 85.620 171.241 O.OOE+OO 7.44E-D7 1.49E-OO Avg. MeV 
Am-241 4.9459E-D3 85.620 171.241 O.OOE+OO 4.23E-Ol 8.47E-Ol 0.0150 8.397E+12 
Am-242m 1.6241E-D6 85.620 171.241 O.OOE+OO 1.39E-04 2.78E-D4 0.0250 1.741E+12 
Am-243 2.3233E-07 85.620 171.241 O.OOE+OO 1.99E-05 3.98E-D5 0.0375 1.571E+12 
C-14 4.3083E-OS 85.620 171.241 O.OOE+OO 3.69E-03 7.38E-03 0.0575 1.644E+12 
CI-36 4.3023E-oB 85.620 171.241 O.OOE+OO 3.68E-OO 7.37E-OO 0.0850 9.807E+l1 
Cm-243 9.1880E-oB 85.620 171.241 O.OOE+OO 7.87E-OO 1.57E-D5 0.1250 7.2nE+11 
Cm-244 5.6346E-07 85.620 171.241 O.OOE+OO 4.82E-05 9.65E-05 0.2250 8.608E+11 
Co-60 8.3699E-OS 85.620 171.241 O.OOE+OO 7.17E-03 1.43E-02 0.3750 3.713E+l1 
Cs-l34 2.8211E-oB 85.620 171.241 O.OOE+OO 2.42E-OO 4.83E-D6 0.5750 6.235E+12 
Cs-135 3.1549E-05 85.620 171.241 O.OOE+OO 2.70E-03 5.40E-D3 0.8500 1.698E+11 
Cs-137 9.7519E-Dl 85.620 171.241 O.OOE+OO 8.35E..ol 1.67E..o2 1.2500 1.435E+11 
Eu-l54 3.5970E-02 85.620 171.241 O.OOE+OO 3.08E+OO 6.16E+OO 1.7500 5.147E+09 
EU-155 8.1774E-04 85.620 171.241 O.OOE+OO 7.00E-02 1.40E-Ol 2.2500 1.746E+05 
Fe-55 5.3940E-08 85.620 171.241 O.OOE+OO 4.62E-OO 9.24E-OO 2.7500 8.247E+04 
H-3 8.6571E-04 85.620 171.241 O.OOE+OO 7.41E-D2 1.48E-Ol 3.5000 2.434E+02 
1-129 7.3805E-07 85.620 171.241 O.OOE+OO 6.32E-OS 1.26E-04 5.ססOO 1.025E+02 
Kr-85 1.3771E-02 85.620 171.241 O.OOE+OO 1.18E+OO 2.36E+OO 7.ססOO 1.157E+Ol 
Np-237 1.5218E-OO 85.620 171.241 O.OOE+OO 1.30E-D4 2.61E-04 11.ססOO 1.316E+00 
Pa-231 1.4152E-08 85.620 171.241 O.OOE+OO 1.21E-OO 2.42E-OO 
Pb-21 0 7.9774E-13 85.620 171.241 O.OOE+OO 6.83E-ll 1.37E-l0 
Pm-147 1.4362E-05 85.620 171.241 O.OOE+OO 1.23E-03 2.46E-D3 
Pu-238 9.4782E-D4 85.620 171.241 O.OOE+OO 8.12E-D2 1.62E-Dl 
Pu-239 5.6872E-D3 85.620 171.241 O.OOE+OO 4.87E-Dl 9.74E-Ol 
Pu-240 2.2541E-D3 85.620 171.241 O.OOE+OO 1.93E-Ol 3.86E-Ol 
Pu-241 1.4433E-02 85.620 171.241 O.OOE+OO 1.24E+OO 2.47E+OO 
Pu-242 3.0602E-07 85.620 171.241 O.OOE+OO 2.62E-DS 5.24E-D5 
Ra-226 1.8857E-12 85.620 171.241 O.OOE+OO 1.61E-l0 3.23E-l0 
Ra-228 2.3729E-l0 85.620 171.241 O.OOE+OO 2.03E-oB 4.OOE-08 
Ru-lOO 3.4857E-15 85.620 171.241 O.OOE+OO 2.98E-13 5.97E-13 
5e-79 1.2931E-DS 85.620 171.241 O.OOE+OO 1.11E-D3 2.21E-D3 
5n-126 1.2235E-DS 85.620 171.241 O.OOE+OO 1.05E-D3 2.10E-Q3 
5r-90 8.9173E-Dl 85.620 171.241 O.OOE+OO 7.64E..ol 1.53ET02 
Te-gg 4.4120E-Q4 85.620 171.241 O.OOE+OO 3.78E-02 7.56E-02 
Th-229 8.2752E-l0 85.620 171.241 O.OOE+OO 7.09E-oB 1.42E-Q7 
Th-230 1.4908E-10 85.620 171.241 O.OOE+OO 1.28E-08 2.55E-08 
Th-232 2.3744E-l0 85.620 171.241 O.OOE+OO 2.03E-08 4.07E-08 
TI-208 1.3668E-oB 85.620 171.241 O.OOE+OO 1.17E·OO 2.34E-D6 
U-232 3.6797E-08 85.620 171.241 O.OOE+OO 3.15E-OO 6.30E-D6 Thermal Power 
U-233 1.3164E-D7 85.620 171.241 O.OOE+OO 1.13E-Q5 2.25E-DS Nominal Heat Bounding 
U-234 3.3865E-Q7 85.620 171.241 O.OOE+OO 2.90E-OS 5.80E-OS Output Heat Output 
U-235 -2.6144E-D6 85.620 0.000 5.52E-03 5.29E-Q3 5.52E-D3 /Wattsl /Watts) 
U-236 1.2722E-Q5 85.620 171.241 O.OOE+OO 1.09E-Q3 2.18E-D3 9_84E-01 1.97E+OO 
U-238 -3.8857E-oB 85.620 0.000 3.43E-D3 3.43E-D3 3.43E-03 Total Total 
Y-90 8.9203E-Dl 85.620 171.241 O.OOE+OO 7.64E..ol 1.53E..o2 
Other Radionuelides 9.56E..o1 1.91E..o2 
m. TflllID/llk~s.mum. .a!l4C'" 
Template Selection Summary 

FromSFD UMd Basis lor Parameter Dillerences: -_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM (1100) ALUM 
BOl HM Constituents: U-ZrHX U 

BOl Enrichment 0/.: 20 10to20 

BumupSummary(MWd)' Basis for bumuD used in estimate: 
FromSFD EstImated 

NomlnalJ 62.204 85.620 Nominal bumup cak:ulated from the heavy metal mass destroyed. 
. Boundlng:1 I 171.241 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.18 1.38 I 1.001 
Bounding: 0.36 ,

Reactor shutdown, core removal, storage, shipping or other date confinnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fud and Template lJlfonuatiO" Es:imated 

Fuel Name: TRIGA STD (USGS) 1Fuel decay start date: 203E Canister usage: 
SNFID#: 964 Estimates as of: 203(- 18"xl0' 

Fuel Units & Oeser: 1 - ELEMENT Template: TRIGA-SS (lW/U-Zrx. SST. 10 to 20%. U) 0,01 
Heavy Me1a1 Mas.: BOI.=.181<g ; EOI.=.18kg 'Template Bumup(MWd): 6.6E 
ROD Slorage Site: INEEl Template BOl Heavy Metal Mass (MT): 0.0001,* 

Template Dacay Time' 5 yea•.' 

n. Estimates m x" x. b y" Y. Gamma Sources 
Photon Total 

ClIMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
RadionuClide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
Ac-227 8.5173E-l0 0.764 1.527 O.OOE+OO 6.50E-l0 1.30E-D9 Avg. MeV 
Am-241 1.8331E-D3 0.764 1.527 O.OOE+OO ---1-.40E-03 2.80E-D3 0.0150 2.469E+l1
Am-242m 1.4129E-06 0.764 1.527 O.OOE+OO l.08E-OB 2.16E-06 0.0250 5.432E+10
Am-243 1.4774E-D7 0.764 1.527 O.OOE+OO 1.13E-07 2.26E-07 0.0375 4.626E+l0
C-14 1.2871E-D4 0.764 1.527 O.OOE+OO 9.83E-OS 1.97E-D4 0.0575 4.748E+10 
CI-36 2.8120E-06 0.764 1.527 O.OOE+OO 2.15E-06 4.30E-06 0.0850 2.942E+10 
Cm-243 1.7940E-D7 0.764 1.527 O.OOE+OO 1.37E-D7 2.74E-D7 0.1250 2.136E+l0
Cm-244 1.6962E-06 0.764 1.527 O.OOE+OO 1.30E-06 2.59E-06 0.2250 2.495E+10 
Co-50 1.2839E+OO 0.764 1.527 O.OOE+OO 9.81E-Ol l.96E+OO 0.3750 1.266E+l0
Cs-l34 9.0541E-D2 0.764 1.527 O.OOE+OO 6.91E-02 l.38E-Dl 0.5750 1.683E+l1
Cs-135 3.2195E-OS 0.764 1.527 O.OOE+OO 2.46E-05 4.92E-OS 0.8500 7.224E+09
Cs-137 2.7564E+OO 0.764 1.527 O.OOE+OO 2.11E+OO 4.21E+OO 1.2500 1.467E+l1
Eu-l54 1.5368E-D2 0.764 1.527 O.OOE+OO 1.17E-02 2.35E-02 1.7500 9.782E+07
EU-155 2.9293E-D2 0.764 1.527 O.OOE+OO 2.24E-D2 4.47E-D2 2.2500 1.577E+08
Fe-55 7.7158E-Dl 0.764 1.527 O.OOE+OO 5.89E-Ol 1.18E+OO 2.7500 1.251E+06
H-3 1.1111E-02 0.764 1.527 O.OOE+OO 8.49E-03 1.70E-D2 3.5000 1.456E+05
1-129 7.3684E-D7 0.764 1.527 O.OOE+OO 5.63E-D7 1.13E-06 5.0000 9.152E-Ol
Kr-85 2.5263E-Dl 0.764 1.527 O.OOE+OO 1_93E-Dl 3_86E-Dl 7.ססOO 1.038E-Ol
Np-237 1.2427E-06 0.764 1.527 O.OOE+OO 9.49E-07 1.90E-D6 11.ססOO 1.184E-02
Pa-231 3.8511E-09 0.764 1.527 O.OOE+OO 2.94E-09 5.86E-D9
Pb-21 0 7.3880E-15 0.764 1.527 O.OOE+OO 5.64E-15 1.13E-14
Pm-147 2.1023E+OO 0.764 1.527 O.OOE+OO 1.61E+OO 3.21E+OO
Pu-238 1.0383E-D3 0.764 1.527 O.OOE+OO 7.93E-04 1.59E-D3
Pu-239 5.5293E-D3 0.764 1.527 O.OOE+OO 4.22E-03 8.45E-D3
Pu-240 2.1278E-D3 0.764 1.527 O.OOE+OO 1.62E-03 3.25E-D3
Pu-241 1.0195E-Dl 0.764 1.527 O.OOE+OO 7.79E-D2 1.56E-Dl
Pu-242 2.3128E-D7 0.764 1.527 O.OOE+OO 1.77E-D7 3.53E-D7
Ra-226 5.2782E-14 0.764 1.527 O.OOE+OO 4.03E-14 8.OBE-14
Ra-228 1.9338E-l0 0.764 1.527 O.OOE+OO 1.46E-l0 2.95E-l0
RU-1OB 9.1684E-D2 0.764 1.527 O.OOE+OO 7.00E-D2 1.40E-Ol
5e-79 1.3018E-D5 0.764 1.527 O.OOE+OO 9:94E-06 1.99E-D5
5n-126 1.2167E-D5 0.764 1.527 O.OOE+OO 9.29E-06 l.86E-OS
5r-90 2.6045E+OO 0.764 1.527 O.OOE+OO 1.99E+OO 3.98E+OO
Tc-99 4.4241E-D4 0.764 1.527 O.OOE+OO 3.38E-D4 6.76E-D4
Th-229 1.3713E-l0 0.764 1.527 O.OOE+OO 1.OSE-l0 2.09E-10
Th-230 1.8090E-11 0.764 1_527 O.OOE+OO 1.38E-11 2.76E-11
Th-232 2.5278E-l0 0.764 1.527 O.OOE+OO 1.93E-10 3.86E-10
T1-208 1.6947E-oB 0.764 1.527 O.OOE+OO 1.29E-08 2.59E-08
U-232 4.8737E-oB 0.764 1.527 O.OOE+OO 3.72E-08 7.44E-08 Thermal Power
U-233 1.2203E-D7 0.764 1.527 O.OOE+OO 9.32E-08 1.86E-D7 Nominal Heat Bounding
U-234 1.5925E-D7 0.764 1.527 O.OOE+OO 1.22E-D7 2.43E-D7 Output Heat Output
U-235 -2.6194E-06 0.764 0.000 7.80E-D5 7.5OE-D5 7.80E-D5 /Watts} /Watts}
U-236 1.2693E-D5 0.764 1.527 O.OOE+OO 9.69E-06 1.94E-D5 4.44E-02 8.89E-02
U-236 -3.8331 E-08 0.764 0.000 4.97E-D5 4.97E-D5 4.97E-D5 Total Total
Y-90 2.6060E+OO 0.764 1.527 O.OOE+OO 1.99E+OO 3.98E+OO
Other Radionuclides 2.75E+OO 5.51E+OO

ID. Template ~Suntn1llry, Bu'nI1IJ>~,n"'(;b«b 
Template selection 5ummary

FromSFD Used Basis for Parameter Differences: 
Reactor Moderato" lW AND U Z1RC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST SST
BOl HM ConsIlIuenID: U-ZrHX U

BOL Enrichment ,~ 19.6176994 10to20 

Burnup SUmmary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated
 

Nominal: 0.764 Nominal bumup calculated from the heavy metal mass destroyed.
 
Bounding:1 I 1.527 Bounding bumup assumed 10 be twice nominal bumup.
 

Checks 

Estimated Burnup! 
Burnup Multiplier Given Bumup Eslimal<ld EOl HMiGiven EOL HM 

Nominal: 0.12 I 1.001 
Bounding:1 0.24 , 

Reactor shutdown. core removal. storage, shipping or other date confinnlng that Irradiation ceased for fuel. 

2TotaJ bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. FlIdand TeD1(JIatIllllf'ol'lJl8,jion Estimated 

Fuel Name: TRIGA STD (ZAIRE) 1FueI decay start date: 2010 Canister usage:
 
SNFID#: 487 Estimates as of: 2030 18"x10'
 

Fuel Units" Des<:r: 56 - ELEMENT Template: TAIGA-AI (LW/U-Zrx, Alum., 101020%, U) 0,50
 
Heavy Metal Mass: BOl=10.08k9 ; EOl=10.05k9 'Template Bumup(MWd): 6.65 
ROD Stor_ Site: INEEL Template BOL Heavy Matel Mass (MT): 0.00018 

Template Decay Time' 20 y.ars 
D. Estimates m x" Xb b Y. Yb Gamma Sources

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 2,4556E-Q9 147.360
 294.719 O.OOE+OO 3.62E-07 7.24E-07 Avg, MaV 
Am-241 3.8752E-Q3 147,360
 294.719 O.OOE+OO 5,71E-Ol 1.14E+OO 0,0150 3.025E+13 
Am-242m 1.8617E-Q6 147,360
 294,719 O,OOE+OO 2,74E-04 5,49E-04 0.0250 6.245E+12 
Am-243 2,3293E-Q7 147.360 294.719 O.OOE+OO 3.43E-05 6,86E-05 0.0375 6.537E+12 
C-14 4,3233E-05 147.360
 294.719 O.OOE+OO 6,37E-03 1.27E-02 0.0575 6.042E+12 
CI-36 4.3023E-oB 147,360
 294,719 O,OOE+OO 6,34E-OG 1,27E-Q5 0.0850 3.679E+12 
Cm-243 1,9053E-07 147.360 294.719 O.OOE+OO 2.81E-05 5,62E-Q5 0.1250 4.129E+12 
Cm-244 1.7744E-OG 147.360
 294.719 O.OOE+OO 2.61E-04 5.23E-04 0.2250 3.334E+12 
Co-GO 4.3188E-03 147,360
 294,719 O,OOE+OO 6,36E-Ol 1.27E+OO 0.3750 1.370E+12 
Cs-l34 6,7188E-04 147.360 294.719 O.OOE+OO 9.90E-02 1,98E-Ql 0.5750 2.182E+13 
Cs-l35 3.1549E-Q5 147.360
 294.719 O.OOE+OO 4,65E-03 9.30E-03 0.8500 2.322E+12 
Cs-137 1.9489E+OO 147,360
 294,719 O,OOE+OO 2,87E-Kl2 5.74E-Kl2 1.2500 2.501E+12 
Eu-l54 4,0301E-Ol 147.360
 294.719 O.OOE+OO 5.94E-Kll 1.19E-Kl2 1.7500 7.493E+l0 
EU-155 5.4oooE-02 147,360
 294.719 O.OOE+OO 7.96E+OO 1.59E-Kll 2,2500 1.188E+06 
Fe-55 1,5955E-04 147,360
 294,719 O,OOE+OO 2.35E-02 4,70E-02 2.7500 1.977E+05 
H-3 4,6571E-03 147.360 294.719 O.OOE+OO 6.86E-Ql 1.37E+OO 3.5000 1.367E+03 
1-129 7,3605E-07 147.360 294,719 O,OOE+OO 1,09E-04 2,18E-04 5.ססOO 1.719E+02 
Kr-65 9,5684E-Q2 147.360 294.719 O.OOE+OO 1.41E-Kll 2.82E-Kll 7.ססOO 1.942E+01 
Np-237 1.4618E-OG 147,360 294,719 O,OOE+OO 2,15E-04 4.31E-04 11.ססOO 2.209E+OO 
Pa-231 6.4782E-Q9 147,360 294,719 O,OOE+OO 9,55E-Q7 1.91E-OG 
Pb-21 0 6.3158E-14 147,360 294,719 O.OOE+OO 9,31E-12 1,86E-ll 
Pm-147 3,9564E-Q2 147.360 294,719 O,OOE+OO 5.83E+OO 1.17E-Kll 
Pu-238 1.2008E-Q3 147,360 294,719 O,OOE+OO 1,77E-Ol 3.54E-Ql 
Pu-239 5.6917E-03 147,360 294,719 O,OOE+OO 8,39E-Ql 1,88E+OO 
Pu-240 2.2617E-03 147,360 294,719 O.OOE+OO 3,33E-Ql 6.67E-Ol 
Pu-241 6.1113E-Q2 147,360 294,719 O,OOE+OO 9,01E+OO 1.BOE-Kll 
Pu-242 3,0602E-Q7 147.360 294.719 O.OOE+OO 4.51E-05 9,02E-Q5 
Ra-226 2.6707E-13 147.360 294,719 O,OOE+OO 3,94E-ll 7,87E-ll 
Ra-228 2.2558E-l0 147,360 294.719 O.OOE+OO 3.32E-oB 6,65E-08 
Ru-1OG 3.1293E-Q6 147,360 294,719 O,OOE+OO 4,61E-04 9,22E-04 
Se-79 1,2935E-Q5 147.360 294.719 O.OOE+OO 1.91E-03 3.81E-Q3 
Sn-126 1.2238E-05 147,360 294,719 O,OOE+OO I,BOE-03 3,61E-03 
Sr-90 1,8195E+OO 147,360 294.719 O,OOE+OO 2,88E-Kl2 5,36E-Kl2 
Te-99 4.4120E-04 147,360 294.719 O.OOE+OO 6.50E-02 1,30E-Ql 
Th-229 3.3308E-l0 147.360
 294.719 O.OOE+OO 4.91E-08 9.82E-oB 
Th-230 4,6526E-ll 147,360
 294,719 O,OOE+OO 6.86E-Q9 1.37E-oB 
Th-232 2,3744E-l0 147.360
 294,719 O,OOE+OO 3.50E-oB 7.00E-08 
TI-208 1.8195E-08 147,360
 294.719 O.OOE+OO 2.88E-Q6 5,36E-OG 
U-232 4.9098E-oB 147.360 294.719 O.OOE+OO 7.24E-OG 1.45E-Q5 Thenmal Power 
U-233 1.3140E-Q7 147,360 294,719 O,OOE+OO 1.94E-Q5 3.87E-Q5 Nominal Heat Bounding 
U-234 22571E-Q7 147.360 294.719 O,OOE+OO 3.33E-Q5 6,65E-OS Output Heat Output 
U-235 -2,6159E-Q6 147,360 0,000 4,36E-03 3,97E-03 4,36E-Q3 <Watts) <Watts) 
U-236 1,2719E-Q5 147,360 294,719 O,OOE+OO 1.87E-03 3,75E-Q3 3_83E+OO 7.65E+OO 
U-238 -3.8657E-oB 147,360 0,000 2.71E-03 2,70E-Q3 2.71E-Q3 Total Total 
Y-90 1,8211E+OO 147,360 294,719 O,OOE+OO 2,68E-Kl2 5,37E-Kl2 
Other Radionuelides 3.09E-Kl2 6.17E-Kl2 
lD. Tt!QlPlale~.~n',B .allll~ 
Template Selection Summary 

FromSFD Uaad Basis for Parameter Differences: -_: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: ALUM ALUM 
BOL HM Constituents: U-ZrHX U 

BOl Enrichment %: 20 10to20 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:\ 147.3601 26.727 Norrinal bumup tal<en clrod~ kom SFD (converted to MWd). 
Boundlng:1 1 294.719 Bounding bumup assumed to be twice nominal bumup.

Checks 

Estimated Bumupl
Bumup Multiplier Givan Bumup Estimated EOL HMlGlvan EOL HM 

Nominal: 0.40 0.18 I 0.991 
Bounding: 0.79,

Reactor shutdown, core removal, storage, shlppmg or other dale confllmmg that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 

1. Fueland Template IJlfQmllltion Estimated
 
Fuel Namo: TRIGA STD (ZAIRE) 1Fuel decay start date: 2011) Canister usage:
 

SNF 10 II: 486 Estimates as of: 203) 18"xl0'
 
Fuel Units & Oeser: 80 - ELEMENT Template: TRIGA-SS (LW/U-,:rx, SST, 10 to 20%, U) 0.72 
_vy Metal Mas.: 601;,15.451<9 ; EOI;,15.29k9 ~emplate Bumup(MWd): 6.G5 
ROD Storage Silo: INEEL Template BOl_vy Metal Mass (MT): 0.000195 

Template Decay Time' 20 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total
 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Templnte Fuel Burnup (MWd)' Bumup (MWd)' (CI) Inventories{Cl) Inventories(Ci) Group (bounding)
 
Ae-227 2.6436E-Q9 152.737 305.474 O.OOE+OO 4.04E-07 8.08E-Q7 Avg_MeV
 
Am-241 3.1429E-03 152.737 305.474 O.OOE+OO 4.80E-Ol 9.60E-Ql 0.0150 3.061E+13
 
Am-242m 1.3195E-Q6 152.737 305.474 O.OOE+OO 2.02E-Q4 4.03E-Q4 0.0250 6.372E+12
 
Am-243 1.4753E-Q7 152.737 305.474 O.OOE+OO 2.25E-Q5 4.51E-Q5 0.0375 5.521E+12
 
C-14 1.2847E-Q4 152.737 305.474 O.OOE+OO 1.98E-Q2 3.92E-02 0.0575 5.939E+12
 
C~38 2.8120E-Q6 152.737 305.474 0.0850 3.585E+12
 


O.OOhOO 4.3OE-04 8.59E-04 

Cm-243 1.2465E-07 152.737 305.474 O.OOE+OO 1.90E-OS 3.81E-Q5 0.1250 2.343E+12
 
Cm-244 9.5564E-07 152.737 305.474 O.OOE+OO 1.46E-04 2.92E-Q4 0.2250 3.079E+12
 
Co-60 1.7880E-Ql 152.737 305.474 O.OOE+OO 2.73E+Ol 5.46E+Ol 0.3750 1.349E+12
 
Cs-l34 5.8692E-04 152.737 305.474 O.OOE+OO 8.98E-Q2 1.79E-Ql 0.5750 2.219E+13
 
Cs-l35 3.2195E-Q5 152.737 305.474 O.OOE+OO 4.92E-03 9.83E-03 0.8500 2.501E+ll
 
Cs-137 1.9489E+OO 152.737 305.474 O.OOE+OO 2.98E+02 5.95E+02 1.2500 4.145E+12
 
Eu-l54 4.5895E-Q3 152.737 305.474 O.OOE+OO 7.01E-Ql l.40E+OO 1.7500 6.428E+09
 
EU-155 3.6045E-Q3 152.737 305.474 O.OOE+OO 5.51E-Ol 1.10E+OO 2.2500 2.213E+07
 
Fe-55 1.4185E-Q2 152.737 305.474 O.OOE+OO 2.17E+OO 4.33E+OO 2.7500 2.439E+05
 
H-3 4.7895E-Q3 152.737 305.474 O.OOE+OO 7.32E-Ql l.46E+OO 3.5000 1.371E+03
 
1-129 7.3864E-Q7 152.737 305.474 O.OOE+OO 1.13E-04 2.25E-Q4 5.ססOO l.683E+02
 
Kr-85 9.5820E-Q2 152.737 305.474 O.OOE+OO l.46E+Ol 2.93E+Ol 7.ססOO 1.903E+Ol
 
Np-237 1.2552E-06 152.737 305.474 O.OOE+OO 1.92E-Q4 3.83E-Q4 11.ססOO 2.166E+00
 
Pa-231 7.0406E-09 152.737 305.474 O.OOE+OO l.08E-Q6 2.15E-Q6 
Pb-21 0 5.8000E-14 152.737 305.474 O.OOE+OO 8.86E-12 1.77E-" 
Pm-147 4.0075E-Q2 152.737 305.474 O.OOE+OO 6.12E+OO 1.22E+Ol 
Pu-238 9.2256E-04 152.737 305.474 O.OOE+OO 1.41E-Ql 2.82E-Ql 
Pu-239 5.5278E-Q3 152.737 305.474 O.OOE+OO 8.44E-Ql 1.69E+OO 
Pu-240 2.1248E-Q3 152.737 305.474 O.OOE+OO 3.25E-Ql 6.49E-Ql 
Pu-241 4.9549E-Q2 152.737 305.474 O.OOE+OO 7.57E+OO 1.51E+Ol 
Pu-242 2.3128E-Q7 152.737 305.474 O.OOE+OO 3.53E-OS 7.06E-Q5 
Ra-226 2.4526E-13 152.737 305.474 O.OOE+OO 3.75E-ll 7.49E-ll 
Ra-228 2.4015E-l0 152.737 305.474 O.OOE+OO 3.67E-Q6 7.34E-Q6 
Ru-l06 3.0602E-Q6 152.737 305.474 O.OOE+OO 4.67E-Q4 9.35E-Q4 
8e-79 1.3015E-Q5 152.737 305.474 O.OOE+OO 1.99E-Q3 3.98E-Q3 
8n-126 1.2165E-Q5 152.737 305.474 O.OOE+OO 1.86E-Q3 3.72E-Q3 
8r-90 1.8226E+OO 152.737 305.474 O.OOE+OO 2.78E+02 5.57E+02 
Te-99 4.4241E-Q4 152.737 305.474 O.OOE+OO 6.76E-Q2 1.35E-Ql 
Th-229 3.0982E-l0 152.737 305.474 O.OOE+OO 4.73E-Q6 9.46E-Q8 
Th-23O 4.2346E-ll 152.737 305.474 O.OOE+OO 6.47E-Q9 1.29E-Q8 
Th-232 2.5278E-l0 152.737 305.474 O.OOE+OO 3.86E-Q8 7.72E-Q8 
TI-208 1.5820E-Q8 152.737 305.474 O.OOE+OO 2.42E-Q6 4.83E-Q6 
U-232 4.2647E-Q8 152.737 305.474 O.OOE+OO 6.51E-Q6 1.3OE-OS Thermal Power 
U-233 1.2211E-Q7 152.737 305.474 O.OOE+OO 1.87E-Q5 3.73E-Q5 Nominal Heat Bounding 
U-234 1.9955E-Q7 152.737 305.474 O.OOE+OO 3.OSE-Q5 6.10E-Q5 OUtput Heat Output 
U-235 -2.6194E-06 152.737 0.000 6.68E-Q3 6.28E-Q3 6.68E-Q3 /Wattsl /Wattsl
 
U-238 1.2693E-Q5 152.737 305.474 O.OOE+OO 1.94E-Q3 3.68E-Q3 3.82E+OO 7.64E+OO
 
U-238 -3.6331 E-Q8 152.737 0.000 4.15E-03 4.15E-Q3 4.15E-Q3 Total Total
 
Y-90 1.8241E+OO 152.737 305.474 O.OOE+OO 2.79E+02 5.57E+02 
Other Radianuelides 2.94E+02 5.68E+02 
m. Template SeIedloo Summa.... !l_ ,.nd(;~ 
Template selection 8ummary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator: LW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE 

Fuel Cladding: SST (304) SST
 
BOL HM Constituents:
 U-ZrHX U
 

BOl enrichment <:-=
 20.00000041 10to20

Bumup Summary (MWd)' Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 152.737 Nominal bumup caJculaled from the heavy metal mass destroyed. 
Bounding:1 I 305.474 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup astlmated EOl HMlGlven EOl HM 

Nominal: 0.29 I 1.001 
Bounding: 0.58 , 

Reactor shutdown, core removal. storage, shiPPing or other date confirming that Irradiation ceased tor fuel.
 

1'otal bumup tor all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuelamt TeqlIate h1fOrmat,ioa. Estimated 

Fuel Name: TRR·1 (THAILAND) 'Fuel decay start date: 1998 Canister usage: 
SNFID#: 633 EstImates as of: 2030 18"x10' 

Fuol Units & Oeser: 31 • MTR TYPE Template: TAIGA-AI (LW/U-Zrx, Alum.• 10 to 20%. U) 1.29 
Heavy Metal Mass: BOl.=5.29k9 ; EOl.=4.nk9 'Template Bumup(MWd): 6.65 
ROD Storage Site: SRS Template BOl Heavy Metal Mass (MT): 0.00018 

Template Decay Time" 25 years 

;u.Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal SOUnding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Surnup (MWd)' Sumup (MWd)' ICi) Inventories(Ci) InventorieslCi) Group (bounding) 
Ae·227 3.8271E-09 500.072 1,000.145 O.OOE+OO 1.91E-06 3.83E·06 Avg. MeV 
Am-241 4.4195E-03 500.072 1,000.145 O.OOE+OO 2.21E+OO 4.42E+00 0.0150 9.039E+13 
Am-242m 1.8195E-<l6 500.072 1,000.145 O.OOE+OO 9.10E-04 1.82E-03 0.0250 1.867E+13 
Am-243 2.3278E-07 500.072 1,000.145 O.OOE+OO 1.16E-04 2.33E-04 0.0375 1.870E+13 
C-14 4.3203E-Q5 500.072 1,000.145 O.OOE+OO 2.16E-02 4.32E-02 0.0575 1.793E+13 
CI-36 4.3023E-06 500.072 1,000.145 O.OOE+OO 2.15E-05 4.30E-05 0.0850 1.079E+13 
Cm-243 1.6672E-07 500.072 1,000.145 O.OOE+OO 8.44E-Q5 1.69E-04 0.1250 1.097E+13 
Cm-244 1.4660E-<l6 500.072 1,000.145 O.OOE+OO 7.33E-04 1.47E-03 0.2250 9.760E+12 
Co-6O 2.2376E-03 500.072 1,000.145 O.OOE+OO 1.12E+OO 2.24E+OO 0.3750 4.059E+12 
Cs-l34 1.2525E-04 500.072 1,000.145 O.OOE+OO 6.26E-02 1.25E-Ql 0.5750 6.565E+13 
Cs-135 3.1549E-05 500.072 1,000.145 O.OOE+OO 1.58E-02 3.16E-02 0.8500 5.418E+12 
Cs-137 1.7366E+OO 500.072 1,000.145 O.OOE+OO 8.69E+02 1.74E+03 1.2500 5.686E+12 
EU-l54 2.6947E-Q1 500.072 1,000.145 O.OOE+OO 1.35E+02 2.70E+02 1.7500 1.741E+11 
EU-155 2.6657E-Q2 500.072 1,000.145 O.OOE+OO 1.34E+Ol 2.69E+Ol 2.2500 2.671E+06 
Fe-55 4.2105E-OS 500.072 1,000.145 O.OOE+OO 2.11E-02 4.21E-Q2 2.7500 6. 149E+05 
H-3 3.5173E-Q3 500.072 1,000.145 O.OOE+OO 1.76E+OO 3.52E+OO 3.5000 1.438E+03 
1-129 7.3805E-07 500.072 1,000.145 O.OOE+OO 3.69E-04 7.38E-04 5.ססOO 5.609E+02 
Kr-SS 6.9263E-02 500.072 1,000.145 O.OOE+OO 3.46E+Ol 6.93E+Ol 7.ססOO 6.327E+Ol 
Np-237 1.4752E-06 500.072 1,000.145 O.OOE+OO 7.38E-04 1.48E-03 11.ססOO 7.192E+00 
Pa-231 8.3970E-Q9 500.072 1,000.145 O.OOE+OO 4.20E-<l6 8.40E-06 
Pb-21 0 1.4995E-13 500.072 1,000.145 O.OOE+OO 7.50E-ll 1.50E-l0 
Pm-147 1.OS67E-02 500.072 1,000.145 O.OOE+OO 5.28E+OO l.06E+Ol 
Pu-238 1.1543E-03 500.072 1,000.145 O.OOE+OO 5.77E-Ol 1.15E+OO 
Pu-239 5.6917E-Q3 500.072 1,000.145 O.OOE+OO 2.SSE+OO 5.69E+OO 
PU-240 2.2602E-03 500.072 1,000.145 O.OOE+OO 1.13E+OO 2.26E+OO 
Pu-241 4.8045E-02 500.072 1,000.145 O.OOE+OO 2.40E+Ol 4.81E+Ol 
PU-242 3.0602E-Q7 500.072 1,000.145 O.OOE+OO 1.53E-04 3.06E-04 
Ra-226 5.1293E-13 500.072 1,000.145 O.OOE+OO 2.57E-l0 5.13E-l0 
Ra-228 2.3323E-10 500.072 1,000.145 O.OOE+OO 1.17E-07 2.33E-07 
RU-l06 1.0075E-Q7 500.072 1,000.145 O.OOE+OO 5.04E-OS 1.01E-04 
5e-79 1.2935E-Q5 500.072 1,000.145 O.OOE+OO 6.47E-Q3 1.29E-Q2 
5n-126 1.2238E-Q5 500.072 1,000.145 O.OOE+OO 6.12E-03 1.22E-02 
5r-90 1.6165E+OO 500.072 1,000.145 O.OOE+OO 8.06E+02 1.62E+03 
Tc-99 4.4120E-04 500.072 1,000.145 O.OOE+OO 221E-Ol 4.41E-Ql 
Th-229 4.5664E-l0 500.072 1,000.145 O.OOE+OO 2.28E-07 4.57E-07 
Th-230 6.8271E-ll 500.072 1,000.145 O.OOE+OO 3.41E-D8 6.83E-Q8 
Th-232 2.3744E-10 500.072 1,000.145 O.OOE+OO 1.19E-07 2.37E-Q7 
11-206 1.7366E-D8 500.072 1,000.145 O.OOE+OO 8.69E-06 1.74E-OS 
U-232 4.6797E-06 500.072 1,000.145 O.OOE+OO 2.34E-05 4.66E-05 Thermal Power 
U-233 1.3146E-Q7 500.072 1,000.145 O.OOE+OO 6.57E-OS 1.31E-04 Nominal Heat Sounding 
U-234 2.5729E-07 500.072 1,000.145 O.OOE+OO 1.29E-04 2.57E-04 Output Heat Output 
U-235 -2.6159E-<l6 500.072 0.000 1.03E-Q2 8.98E-D3 1.03E-Q2 /Wattsl /Wattsl 
U-236 1.2719E-OS 500.072 1,000.145 O.OOE+OO 6.36E-Q3 1.27E-Q2 1.11E+01 2.23E+01 
U-238 -3.8857E-06 500.072 0.000 l.80E-04 l.80E-04 1.80E-04 Total Total 
Y-90 1.6165E+OO 500.072 1,000.145 O.OOE+OO 8.06E+02 1.62E+03 
Other Radionuerodes 9.41E+02 1.88E+03 

Ill. TeOmla~~SIllltlllary,B llmtCIleCb ;
Template Selection Summary 

From SFD Used Sasis for Parameter Differences: 
Reactor MocIorator. lW AND U ZIRC HYDRIDE LW AND U ZIRC HYDRIDE This T~e was used for the following reasons: 

Fuel Cladding: ALUM ALUM
 This fuel matches on all parameters except enrichment. 
BOl HM Constituents:
 U-AU< U
 

BOl enrichment Ok:
 89.90758798 10t02O 

Bumup Summary (MWdj' Basis for burnup used in estimate: 
FromSFD Estimated 

Nominal: 500.072 Nominal bumup calCtllaled from the heavy metal mass destroyed. 
Boundlng:1 I 1,000.145 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Givan Bumup Estimated EOl HWGlvan EOl HM 

Nominal: 2.56 I 1.001 
Bounding: I 5.11 

1 Reactor shutdown, core removal, storage, shipping or other dale confirming thai Irradiation ceased for fuel.
 

~otal bumup for all fuel associaled with this worksheet must be divided by BOL heavy metal mass to gel specifiC bumup values (MWdIMT).
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Fuel Radionuclide Inventor~Worksheet 
J. Fuel and Template Inf.mnatiOll Estimated 

Fuel Name: TRU SCRAP SNF 'Fuel decay .tandate: 1994 Canister usage: 
SNFID#: 904 Estimates as of: 2000 HIC 

Fuel Units & oeser: 1 . CANISTER OF SCRAP Template: FERMI (Fast. Zirc, 10 to 40%. U) 4.00
 
Heavy Metal Mass: BOL: ; EOL:l06.34kg 'Template Bumup(MWd): 58.6725048
 
ROD Storage Sito: INEEL Template SOL Heavy Metal Ma•• IMT): 0.018n4
 

Template Decay Time' 35 yeals
 

.;;n;;;•.;;Estima:;;;;'=;;;les:;.;..__• ..;;m'- x.::" ""Xb~ ....::b ....:.Y::."__, ....:.Yb:.-_-It--;:;~G~a::m~m~a.;;so;.;;;;u~rc;;e::s::_-

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
"'AC'C.-.22::--7c7 ~9.~61~1"'0:;E"'-0"'8c_--.___o93'='=,7.68,,"'.c::994:_:_-- .___o93c::,,,,768?O".994 0.00"'E""+OO=----9"'.01E.03 9.01E-03 Avg. MeV 
';A;":m=--"24~1"="--_---_;6c;.5o;60c~_;;;1;cE--;0"'7;__-----,9;;;3,,,7"'68;;;C;.9;;;94;_;__ __---;9;-~3"'.7;;68:;;--.~---0-:-ooE+OO 6.15E-02 6.15E-02 0.0150 ------,6'".204=O:E+"'1:-;:-5 
"'A"'m'--2;o.4~2C'm'-----_--'0:::.OOOO=;;;E===+OO~~_-.___o9c::3."'768:::=:.9:::94:_:_--___=93='.=_768,,:0.994 O.OOE+OO O.OOE+OO O.ooE+OO 0.0250 1.289E+15 
"'A;c:m'--~243= __---_-~8;:.:.3":77""'0~E-.,:1~5'-------9"'3".7~68:::;:.9"'94""_-----'9",3~,7,,68~.:9,94 O.OOE+OO 7.86E-10 7.86E-10 0.0375 1.134E+15 
-;C"--;;14;;;.-- . _---:::93"',=_768?O".994---o.OOE+OO __~2."'1:.-71"'4,,Eo-.0:::5;_---_::9"'3"',7"'68;;_.o;;9;;_94_i__- 2.04E+OO 2.04E+OO 0.0575 1.201E+15

0 0850-;CC"lm·-=~"2743::---------':'51·."'55-0416896='='EEo-:OO"'14~----::93~.7"'68:::."'994:::.;----:::93"',=_768=.994:---------O'OOE+oo 5.17E-03 5.17E-Q3 0.. 1250 74·.264705EE++1144
93,768.994 93.768.994 O.OOE+OO 1.45E-09 1.45E-Q9 

~C"'m'-;-2,o:44c-:----_~----;:5~.2:::37'c05"'Eo-:-1o;6~--___:9~3'=,7"'68c::."'9:::94~ __",9",3""7,,,68==:.994 O.OOE+OO 4.91 E=c--;;11;;;.-- -=-4.o;;9"'1E=c--;;1",1_+_0='.:c22"'5O:e-__---:::6.~23:-:5"'Ec--+1:-:-4 
->CC~o-6OS:..:-1;;34;-;---------~2.~O.:;:94o;7"Eo--0~3;-----;9~3"'.7;;;68;;:.~9~94:;- __~93"',';768:;_,;:_·99~---.2.:00=oE=c+OO~----=1":.96"-~E'-:+O:::::2;--_---=1.":96,,E===+O.:.;::;:2;.----jf_'00::-·.35=77:::505O-=-~----'2'".7::1-:-7E=-+:..:1'::-4_ 
-;;-'~'='--_-_---76.c;2;;,448~Eo--0=7~---_::9"'3"',7"'68=_.o;;994:::.;----:::93"',=_768~.994 O.OOE+OO 5.86E-02 5.86E_{)2 4.799E+15 
-oC"'Sc,-1"'35==-- "'4.:,c4"'996=.:E:..:-05'='=- --=9:::3",7"'68,o,.,,994"-'.---:::93",,=-768=.994 O.OOE+OO 4.22E+OO 4.22E+OO 0.8500 4.432E+13 
-;C"'S"'-1;-;3c;7 1-:-."'377~5;;:Eo-+OO;c;_~-----::9"'3"'.7"'68;;_.o;;9=_94_i__-----:::93",.",768~;;.-.~94 O.OOE+OO 1.29E+05 1.29E+05 11 .. 27500500 2.940E+13 
_::E;=U-::.1~54-!c--------~1"'.85~1"'0~E-{)4~---___=93"'."'768=.9:?94:_:_--___=93"',~768.994 O.OOE+OO 1.74E+01 1.74E+01 1.144E+12 
Eu-155 1.4163E_{)3 93,768.994 93,768.994 O.OOE+OO l.33E+02 1.33E+02 2.2500 2.017E+08 
-;-F~e-;;:5"'5-------__c1::_.4=:1==7"'9=-E-{)~5---___=93=',=_768=.994~---_=_93"',=-768~.:994 O.OOE+OO l.33E+OO 1.33E+OO 2.7500 1.944E+07 
-:-H:..:.3~--------'3"'.5"'383""'~E-{)-::;;-3-----=93"',"'768""'.9:?94""_----=93"'.=_768:::;:.:92"'94 O.OOE+OO 3.32E+02 3.32E+02 3.5000 1.608E+04 
"'1.;:'1"'297- --;o;1.';:;1;C42:?6;;:Eo--Q6:;;;-- ---::9"'3"'.7"'68;;_.o;;9;;-94_i__-----:::93",.",768~ ..994 O.ooE+OO 1.07E_{)1 1.07E_{)1 5.ססOO 5.319E+03 
-:-K;-r-.::85= --'3::-.8604='==E-{)~2---___=93"'.=_768""'.9:?94;.-:----~93"',7=_68~.99:=4 O.ooE+OO 3.62E+03 3.62E+03 7.ססOO 4.315E+02 
-i:Nc:P--;2;;;3:.-7 3;'.30~99~E-_::06,o;-----_=_93='.=_7682.994~---=-93"',7=-68;;-;;.-.;9;-94:=-; O.ooE+OO 3.10E-01 3.10E_{)1 11.ססOO 3.760E+Ol 
Pa-231 1.8953E_{)7 93,768.994 93,768.994 O.ooE+OO 1.78E_{)2 1.78E-Q2 
Pb-21 0 8.9531E-12 93,768.994 93.768.994 O.OOE+OO 8.40E_{)7 8.40E-07 
Pm-147 1.1568E_{)3 93.768.994 93,768.994 O.ooE+OO 1.09E+02 1.09E+02 
Pu-238 1.7146E_{)4 93.768.994 93,768.994 O.OOE+OO 1.61E+01 1.61E+01 
Pu-239 1.9464E-02 93,768.994 93,768.994 O.OOE+OO 1.83E+03 1.83E+03 
Pu-240 6.7919E·05 93,768.994 93,768.994 O.OOE+OO 6.37E+OO 6.37E+OO 

-i:P;:"U--;2;-;4;;-1 4;.:.;c.177~4;cE--;06;;__---,,93=',=_7682.9;;;94;7---____;;_93'".7",68;;-;;.-.;9","94 O.ooE+OO 3.92E-01 3.92E_{)1
Pu-242 4.3751E-13 93,768.994 93,768.994 O.OOE+OO 4.10E-oB 4.10E-oB 
Ra-226 2.4219E·11 93,768.994 93,768.994 O.OOE+OO 2.27E-06 2.27E-Q6 
-i:Ra;=-';.22~8-------___=2c;.35:;;7;c2;;Eo--1;-;1~--__c9:;3"',7;;68~.994~--__c9;;:3"',7",68;;.-.994: O.ooE+OO 2.21E-Q6 2.21E-06 
-;;R:=U-::-1"'06-"'--- _'3::-.09"""5-=1E~--=1:::0---___=93"',=_768""'.994~---c::93'".7=:68"".~994 O.OOE+OO 2.90E_05 2.90E_05 
5..79 1.6468E_05 93.768.994 93,768.994 O.ooE+OO 1.55E+OO 1.5SE+OO 
~5C'n-=-1;:-26"--------3::-.7"'564=E=--05~---"'93"='=,7=-68::-.994~------'9"'3'=,7"'68'".994 O.OOE+OO 3.52E+OO 3.52E+OO 
~5'='r--;;90""-------1;'.2~0;';;52=-E=_+OO';2---____;;_93"'.=-7682.994~---=-93",7'"68"".;994"," O.ooE+OO 1.13E+05 1.13E+05 
""T;'-C-_::99=--------4;.:.48~2-=-5E=-.-':'04-!c-----,,93"',=_7682.994~---c::93"',7=:68"".994 O.OOE+OO 4.20E+01 4.20E+01 
Th-229 4.6478E-11 93,768.994 93.768.994 O.OOE+OO 4.36E-06 4.36E-Q6 
"Th-~2;;:30;;__-------2=_.=-22;;;;5c9-;::E-;-{)c;9---.___o93"','=7=-68"'.9=-94;;-;---___=9c::3,=_768~.~994 O.ooE+OO 2.09E_{)4 2.09E_{)4
Th-232 2.3691E-11 93.768.994 93,768.994 O.OOE+OO 2.22E-Q6 2.22E-Q6 
TI-208 5.8256E-Q9 93,768.994 93,768.994 O.OOE+OO 5.46E_{)4 5.46E_{)4 

-cU,-2"'3;-;:2;---- -.'1.=-57;-;5"'9=-E-;-oB;;;- _::9-=-3,'=768~.9=-94;;-;---___=93=-,=-768~.994 O.OOE+OO l.48E-Q3 1.48E-03 Thermal Power 
-cU';--=-233;c;_---------=1~.O-=1;c10;:;Eo_-08=-------:9"'3"',7"'68~.994~-_-"'93=',=_768~.;;_994::-;---_::O".00:-::;EO'+OO-::;;-_--~9';:.48~E_;-{)4c=____-_--=-9"'.48~E-{)4-;;-;_--ilNominaI Boundin9 Heat 
-i'U';--2"'34~--------4'=.-=-900~1~E'"'-Q6==-----_::9=_3,,,7=-68::-.9=-94:_:_--...:<9"'3,~768=.:9~94 O.ooE+OO 4.59E-01 4.59E_{)1 Output Heat Output
U-235 -2.3191 E-Q6 93,768.994 0.000 1.18E_{)1 O.OOE+OO 1.18E_{)1 /Wattsl /Wattsl 
U-236 1.2633E_05 93,768.994 93,768.994 O.ooE+OO 1.18E+OO 1.18E+OO 1.45E+03 1.45E+03 
U-238 -9.5407E-oB 93,768.994 0.000 S.32E_{)2 4.42E_{)2 5.32E-02 Total Total 
-;Y6-90~=====_---1'-'.2"'05=3=-E+OO='--------'-93"."-7"'68"'.994='-----_.::!.9"'3,"-768""-.994 O.ooE+OO 1.13E+05 1.13E+OS 
Other Radionuclides 1.28E+05 1.28E+05 

Template selection Summary 
From SFD Used Basis for Parameter Differences: 

Reactor Moderator: FAST FAST This Template was used for the foUowing reasons: 
Fuel Cladding:I----7U=-NccK"N:::O=-W=-N,-----+--~-=Z=IR"'Co-----IThis fuel matclles on all parameter.; except cladding (unknown) and enrichment (unknown). 

BO~;LM==~I-----U"-"M:=ET"-A:..:L=--_-+--~1c:Oc'~:..:40=----1 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimated

Nomlnal:1 I 93.768.994 Nominal bumup set equal 10 bounding bumup.
Boundlng:II---~-----j-I-~-"'9::3"'.7"68~.C:994"c Bounding bumup estimated by assuming SOL heavy metal mass was !\lice EOL. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EstillUlted EOL HMlGlven EOL HM 
Nominal: 141.08 I 1.691 

Bounding: 141.08 , 
Reactor shutdown, core removal, storage, shipping or other date ooo11"11Ing that Irradiation ceased for fuel. 

~otaI bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fueland T~lJIfotmlltioo Estimated 

Fuel Name: TURKEY POINT 1Fuel decay start date:
 1977
 Canister usage: 
SNFID#: 271 Estimates as of:
 2030
 PWR 

Fuel Units & Doser: 5 - 15X 15 ROD ARRAY Template:
 PWR (Ugh! Waler, Zire, 0 to 5%. U)
 1.00 
Heavy Metal Ma••: BOl:2285.00k9 ; EOl=2221.6Ok9 'Template Bumup(MWd):
 61.92 
ROD Storage Site: INEEl Template BOl Heavy Metsl Ma•• (MT):
 0.00176911 

Template Decay Time'
 50 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonslsec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (boUnding) 
Ae-227 1.0733E-Q9 63,036.295 120,580.802 O.ooE+OO 6.77E-05 1.29E-Q4 Avg. MeV 
Am-241 1.4751E-Ol 63,036.295 120,580.802 O.ooE+OO 9.30E-HJ3 1.78E-HJ4 0.0150 4.588E+15 
Am-242m 2.6809E-Q4 63,036.295 120,580.802 O.ooE+OO 1.69E-HJl 3.23E-HJl 0.0250 9.195E+14 
Am-243 6.2484E-04 63,036.295 120.580.802 O.ooE+OO 3,94E-HJl 7,53E-HJl 0.0375 8.665E+14 
C-14 4.7820E-05 63,036.295 120,580.802 O.ooE+OO 3.01E+OO 5.77E+OO 0.0575 1.084E+15 
CI-36 8.0297E-Q7 63,036.295 120,580.802 O.ooE+OO 5.OOE-02 9.68E-Q2 0.0850 5.066E+14 
Cm-243 1.7426E-04 63,036.295 120,580.802 O.ooE+OO 1.10E-HJl 2.10E-HJl 0.1250 3.370E+14 
Cm-244 2.7616E-Q2 63,036.295 120,580.802 O.ooE+OO 1.74E+03 3.33E-HJ3 0.2250 4.325E+14 
Co-6O 3.5610E-04 63,036.295 120,580.802 O.ooE+OO 2.24E-HJl 4.29E-HJl 0.3750 1.868E+14 
Cs-l34 2.6260E-07 63,036.295 120,580.802 O.ooE+OO 1.68E-02 3.17E-02 0.5750 4.399E+15 
Cs-135 1.4433E-05 63,036.295 120,580.802 O.ooE+OO 9.10E-Ol 1.74E+OO 0.8500 4.295E+13 
Cs-137 9.8870E-Ol 63,036.295 120,580.802 O.ooE+OO 6.23E-HJ4 1.19E+05 1.2500 2.733E+13 
Eu-l54 6.0320E-Q3 63,036.295 120,580.802 O.ooE+OO 3.80E-HJ2 7.27E-HJ2 1.7500 1.202E+12 
Eu-155 2.1770E-04 63,036.295 120,580.802 O.ooE+OO 1.37E-HJl 2.63E-HJl 2.2500 1.975E+08 
Fe-55 7.9296E-07 63,036.295 120,580.802 O.ooE+OO 5.ooE-Q2 9.56E-Q2 2.7500 6.960E+08 
H-3 8.9486E-Q3 63,036.295 120,580.802 O.ooE+OO 5.64E-HJ2 1.OBE-HJ3 3.5000 4.967E+07 
1-129 9.8288E-07 63,036.295 120,580.802 O.ooE+OO 6.20E-02 1.19E-Ol 5.0000 2.122E+07 
Kr-85 1.0707E-Q2 63,036.295 120,580.802 O.OOE+OO 6.75E-HJ2 1.29E-HJ3 7.0000 2.445E+06 
NJ>-237 1.1927E-Q5 63,036.295 120,580.802 O.ooE+OO 7.52E-Ol 1.44E+OO 11.0000 2.808E+05 
Pa-231 1.4703E-09 63,036.295 120,580.802 O.ooE+OO 9.27E-Q5 1.77E-04 
Pb-210 1.6828E-l0 63,036.295 120,580.802 O.ooE+OO I.OOE-05 2.03E-Q5 
Pm-147 6.9606E-Q6 63,036.295 120.580.802 O.ooE+OO 4.39E-Ol 8.39E-Ql 
Pu-238 6.6263E-02 63,036.295 120,580.802 o,ooE+OO 4.18E-HJ3 7.99E-HJ3 
Pu-239 1.1618E-Q2 63,036.295 120,580.802 O.ooE+OO 7.32E-HJ2 1.40E-HJ3 
Pu-240 1.5142E-Q2 63,036295 120.580.802 O.ooE+OO 9.55E-HJ2 1.83E+03 
PU-241 4.3768E-Ol 63,036.295 120,580.802 O.ooE+OO 2.76E-HJ4 5.28E-HJ4 
PU-242 6.4280E-Q5 63,036.295 120,580.802 O.ooE+OO 4.05E+OO 7.75E+OO 
Ra-226 3.8501E-l0 63,036.295 120,580.802 O.ooE+OO 2.43E-05 4.64E-Q5 
Ra-228 5.2955E-12 63,036.295 120,580.802 O.ooE+OO 3.34E-Q7 6.39E-07 
RU-lOO 2.0413E-14 63,036.295 120,580.802 O.ooE+OO 1.29E-09 2.46E-Q9 
Se-79 1.2376E-05 63,036.295 120,580.802 O.ooE+OO 7.80E-Ol 1.49E+OO 
Sn-126 2.5210E-Q5 63,036295 120,580.802 O.ooE+OO 1.59E+OO 3.04E+OO 
Sr-90 6.4163E-Ql 63,036.295 120,580.802 O.ooE+OO 4.04E-HJ4 7.74E-HJ4 
Te-99 3.9357E-Q4 63,036.295 120,580.802 O.OOE+OO 2.48E+Ol 4.75E+Ol 
TIl-229 1.5644E-l0 63,036.295 120,580.802 O.ooE+OO 9.86E-Q6 1.89E-Q5 
Th-230 2.7972E-Q8 63,036.295 120,580.802 O.ooE+OO 1.76E-Q3 3.37E-03 
Th-232 5.3038E-12 63,036.295 120,580.802 O.ooE+OO 3.34E-Q7 6.40E-Q7 
n-2OB 1.5136E-Q7 63,036.295 120,580.802 O.ooE+OO 9.54E-03 1.83E-Q2 
U-232 4.1005E-Q7 63,036.295 120,580.802 O.ooE+OO 2.58E-Q2 4.94E-Q2 Thermal Power 
U-233 2,5858E-Q8 63,036.295 120,580.802 O.ooE+OO 1.63E-Q3 3.12E-Q3 Nominal Heat Bounding 
U-234 5.2665E-Q5 63,036.295 120,580.802 O.ooE+OO 3.32E+OO 6.35E+OO Output Heat Output 
U-235 -1.4487E-OO 63,036.295 0.000 1.26E-Ql 3.51E-Q2 126E-Ql lWalls\ lWalls\ 
U-236 7.5888E-Q6 63,036.295 120,580.802 O.ooE+OO 4.78E-Ql 9.15E-Ql 1.14E+03 2.18E+03 
U-238 -2.6129E-Q7 63,036.295 0.000 7.48E-Ql 7.32E-Ol 7.48E-Ql Total Total 
V-90 6.4180E-Ql 63,036.295 120,580.802 O.ooE+OO 4.05E-HJ4 7.74E-HJ4 
Other Radianuelldes 6.01E-HJ4 1.15E+05 
m.telllllla~~~ andChedoJ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
_ Moderator: UGHTWATER UGHTWATER 

Fuel Cladding: ZIRG-4 ZIRe 
SOL HM Constituents: 002 U 

BOl Enrichment',., 2.559999934 0105 

Bumup Summary (MWd) Basis tor bumup used in estimate: 
FromSFD 1 Estimated 

Nomlnal:1 63,036.2951 60,290.401 Nominal bumup laken <i11ld~ from SFD (converted to MWd). 
Bounding: 63,666.955 120,580.802 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupf 

BumuD MulllDller Given BumuD Estimated EOl HMlGlven EOl HM 
Nomlnal:1 0.79 0.96 I 1.001 

Bounding: 1.51 1.89 ,
Reactor shutdown, core removal. storage. stUPPlng or other date conftrrmng thallrractiatlon ceased for fuel. 

210lal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template lJlfot'dllltion Estimated 

Fuel Name: UMRR (ROLLA) 'Fuel decay start date: 1996 Canister usage:
 
SNF ID (I: 881 Estimates as of: 2030 18"xl0'
 

Fuel Units & Oeser: 28 - 24 CURVED PLATES Template: ATR (Ught Water, ,~Ium .• 60 to 100%, U) 1.17 
Heavy Me1a1 Mas3: B01.-=5.10k9 ; E0l=4.77k9 'Template Bumup(MWd): 367.2 
ROD Storage SlIi>: SRS Template BOL Heavy Me1a1 Mass (MT): 0.001166S9 

Template Decay Time· 25 year'S 

n. EstilDates m y, x" b y" Gamma Sources 
Photon Toral 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionucude Template Fuel Bumup (MWd)' Burnup (MWd)' (CI) Inventories(Ci) Inventorles(Ci) Group (boUnding) 

:.,A",-e-__2~27C7-- ---:1::-:.",146=5~E-Q~9 _;:30",7o--.5=:9:=;2:-----_;:6",,15,-,.",,184:~_ O.ooE+OO 3.53E-07 7.05E-07 Avg.MeV 

::;:~m ~:~~~; :;:~:; ~~~:~: ~~~~"::'=----7;-":~":8:;~,__,~,-:1~---_1~2:",~2=5~;'~~04";---jf-------'~",:~'=1"''::'-------':'~:e,;96""56'=~e,:-":~::-
-cAc-me,_""243~"----------~1'C.46=94:;;E;'-Q6~----'--'30~7~.5~9""2-----';6:-=1""5.':-1·84 0.00=:E;.+OO~ 4:;-,.58E-04 9.16E_Q4 0.0375 1.042E+13 
C-14 5.71OBE_Q9 307.592 615.184 O.ooE+OO 1.76E-Q6 3.51E-06 0.0575 1.118E+13 
-;C""I-""36;;--------';'1.0;-31;-;2"'4"'Ec-;-3;;::2-----';30:;;7=c.""59;;;2:-----~615.184 O.ooE+OO 4.04E-30 8.07E-30 0.0850 6.748E+12 
Cm-243 1.4562E-07 307.592 615.184 O.OOE+OO 4.46E-05 8.96E-05 0.1250 4.520E+12 
Cm-244 2.4221E_Q5 307.592 615.184 O.ooE+OO 7.45E-03 1.49E-02 0.2250 5.826E+12 
Co-6O 2.7560E-06 307.592 615.184 O.ooE+OO 8.4BE_Q4 1.70E_Q3 0.3750 2.533E+12 
~C~S:.:-1~34c-e----------=5:..;.885-':":'1~E=-_Q4~----'--'30O=7~.5":9-=2-----':6:.:-1'"5."1 84----0.00E+OO 1.81 E-Ol 3.62E-Ol 0.5750 4.152E+13 
-;C"'s---:-1;-;;35:;:-------------;;-3.c:c44:;;77;;Ec-;-Q6~-----;30~7.0;05;;;92:-----c-;6:-=l;c5. 'i-:184 O.ooE+OO 1.06E-03 2.12E-03 0.8500 5.983E+ll
.;C~S:.:-1;;3c;7-----------o:1.:::;8o.099~E='+OO~-----;3;;0"'7';.5~9,,2---~_;:6:;-15~.--;1:;;:84 O.ooE+OO 5.57E_KJ2 1.11E+03 1_2500 3.328E+l1 
Eu-l54 1.6366E_Q2 307.592 615.184 O.ooE+OO 5.04E+OO 1.01E_KJl 1.7500 1.644E+l0 

.,::E"'U:.:-l=5"'5'-- ~ ---=2."'3~95"'7:;.E=_-Q73~-- _ ___"30o=7~.5"'972----_':6:.:_15",.:.:--184 O.ooE+OO 7.37E-Ol 1.47E+OO 2.2500 1.172E+06 
Fe-55 3.2707E-05 307.592 615.184 O.ooE+OO 1.01E-02 2.01E_Q2 2.7500 9.593E+05 
H-3 3.4504E-03 307.592 615.184 O.ooE+OO 1.06E+OO 2.12E+OO 3.5000 7.248E+02 
-'-1-:.,1'=29=------------=7.'-'5300~"'E=-_Q'-'7~------"30O=7~.5"'972-----':6:.:-15 "'.'i-:184 O.ooE+OO 2.32E_Q4 4.63E_Q4 5.0000 2.438E+02
Kr-85 7.8540E_Q2 307.592 615.184 O.ooE+OO 2.42E_KJl 4.83E_KJl 7.0000 2.683E+Ol 
Np-237 9.5615E-06 307.592 615.184 O.ooE+OO 2.94E-Q3 5.88E-Q3 11.0000 3.oo1E+OO 
Pa-231 2.7968E-09 307.592 615.184 O.ooE+OO 8.60E_Q7 1.72E-Q6 
"'P~b--=2'_'_1"'0c_-------l"-'2:::6"'1=2:;Ec-;-1=0----_':30:=7==."'592~---_____':6:.:_15",._;:184:0-:-- O.ooE+OO 3.88E-OB 7.76E-08 
Pm-147 1.2952E_Q2 307.592 615.184 O.ooE+OO 3.98E+OO 7.97E+OO 
Pu-236 1.7549E_Q2 307.592 615.184 O.ooE+OO 5.40E+OO 1.OBE_KJ1 
"'P~U-':-2:=3'=9-------4"-'.~28"'1"'0:;E-;_Q4:7----------':30:=7==."'592~--------':6-;:15"'.-;:1:84 O.ooE+OO 1.32E_Ql 2.63E_Ql 
Pu-240 2.4357E_Q4 307.592 615.184 O.ooE+OO 7.49E-02 1.50E_Ql 
Pu-241 2.6277E-02 307.592 615.184 O.oOE+OO 8.OBE+OO 1.62E_KJl 
Pu-242 3.6329E_Q7 307.592 615.184 O.ooE+OO 1.12E_Q4 2.23E_Q4 
Ra-226 4.4444E-l0 307.592 615.184 O.ooE+OO 1';;.3;;7~E_Q~7-----;;2"'.7;;o3E~_Q~7---1I 
Ra-228 1.9714E-14 307.592 615.184 O.ooE+OO 6.06E-12 1.21E-ll 

.;,RC'U-=-1::;06.:::..... --'2:::.04~77~E_;-Q"'7----_;:300;07==.=:592~---_____':6_;:15::.:_.184 O.ooE+OO 6.30E-05 1.26E_Q4 
5e-79 1.2933E-Q5 307.592 615.184 O.ooE+OO 3.98E-03 7.96E_Q3 
5n-126 1.1574E-Q5 307.592 615.184 O.ooE+OO 3.56E-Q3 7.12E-Q3 
""Se:-r-_;;90;;-----------1"".7"'092~E~+OO~----_;;30~7:;'.~59:;;2c-----;;6"'15"'.o_184~ O.ooE+OO 5.==26~E""_KJ-==2-----;:1.-=05:c.E;.+03-==--J1 
Te-99 4.2239E_Q4 307.592 615.184 O.ooE+OO 1,~.30~E_';-Q"'1----_.:;2"'.60~E_;-0"'1-_jf 
~Th"_'_'-22==9--------7==.772"'60~E:-c-l=2'-----_;30=7."'5'C92=----_;6'=1"'5.'0184 O.ooE+OO 2.36E_Q9 4.75E_Q9
Th-230 5.8497E-08 307.592 615.184 O.ooE+OO 1.60E-Q5 3.60E-Q5 
Th-232 2.6906E-14 307.592 615.184 O.ooE+OO 8.~.2"'8:;E_::-l:;2----_::1~.66~E_::-l'=1-__j1 
n-2OB 4.4336E-08 307.592 615.184 O.ooE+OO l.36E-Q5 2.73E-Q5
7U~-2=::3:-=2-------:='1.-='203=7~E_Q-:::=-7------;30c.:::::7.'=c59;;:;2:-----6"'1""5-'::.1·84;;,-:------;;O.'OO~"'E=-+OO-;;-;;---;;3·'=.7"'0~E-Q5--;;;O---------;7:;:-.40~Ec-;-Q5~-1I---::T"'he-rma=""1 "'Po-w-e'"'r-

-;~::-:"";~~_-------=~~:~:7.:;~;=:~=-:~-----;:~;~:~=~=2__-_-0::-=~~~:~: ~:~~:: ~:~~~~~ ~:~~: No~::'::- =;:1 
U-235 -2.7235E-Q6 307.592 0.000 1.03E-02 9.45E-03 1.03E_Q2 /WaltSl /Wattsl 
7U::--2;;;36~-------_;1.-::54-=93~Eo--Q5~----;;30_=7=_.'=c592~-------'6-;;1_'::5."'1;84 O.ooE+OO 4.77E-Q3 9.53E_Q3 6.51E+OO 1.3OE+Ol 
U-236 -4.2851E_Q9 307.592 0.000 1.13E_Q4 1:-'-.1=2==E'-'_Q4~---____;1"'.1=3==E'-'-Q4~--II Toial Toial 

-.;Y,,-90i:-:-::=====- 1--'.'-.7094=.=E'--+OO=- ----'30=7.-=592= ----'6'--1=5.184 O.ooE+OO 5.26E_KJ2 1.05E_KJ3 
Other Radianuelides 5.30E_KJ2 1.06E+03 

Template Selection Summary 
From SFD Used Basis for Parameter Differences: 

ReactorModerator:f--_U=G=HT~W-'-Ae,T-=E"'R--f-_-':'L1:.::G"'HT--'W:::cAT.:.:E::R'---1 

BOL H.::.=~:~--'--AL=U;:::":A7~~1"-)---t--~A=:LU:;-UM=_---1 
BOL Enrichment %: 93.40659341 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFO Estimated 

Nomlnal:1 I 307.592 Nomlnal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 615.184 Bounding bumup assumed 10 be lwice nominal bumup. 

Checks
 
estimated Bumupl
 

Bumup Multiplier
 Given Bumup
 Estimated EOL HMlGlven EOL HM
 
Nominal:
 0.19
 1 1.001 

Bounding:1
 0.38
 ,
Reactor shutdown, core removal, storage, shipping or other date conflnnlng that Irradiation ceased for fuel. 

Zrotal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 
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Fuel Radionuc;lide Inventory Worksheet 
I. Fuel and TeJ1!PIate lilt_lion Estimated 

Fuel Name: UMRR (ROLLA) 'Fuel decay stan date~ 2035 Canister usage: 
SNFID#: 146 Estimates as of: 2030 18"xl0' 

Fuel Unlla & Deacr: 28 - 24 CURVED PLATES Template: ATA (Ught Water. Alum., 60 to 100%, U) 1.17 
_vy Metal Mass: BOl=31.9Okg ; EOl=26.46kg "Templa" Bumup(MWd): 367.2 
ROD Storage SIta: SRS Templa.. BOl_vy Metal Ma.s (MT): 0.00116689 

Template Decay Time" 5 years 
U. Estimates m x., Xb b Y. Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide ,Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 5,149.513 10,299.025 O.OOEtOO 7.49E-07 1.50E-06 Avg.MeV 
Am-241 1.1190E-D3 5,149.513 10,299.025 O.OOEtOO 5.76EtOO 1.15E+Ol 0.0150 1.987E+15 
Am-242m 4.5425E-07 5,149.513 10,299.025 O.OOEtOO 2.34E-03 4.68E-03 0.0250 4.281E+14 
Am-243 1.4921E-06 5,149.513 10,299.025 O.OOEtOO 7.68E-D3 1.54E-02 0.0375 3.950E+14 
C-14 5.7244E-D9 5,149.513 10,299.025 O.OOEtOO 2.95E-05 5.90E-05 0.0575 3.684E+14 
CI-36 1.3124E-32 5,149.513 10,299.025 O.OOEtOO 6.76E-29 1.35E-28 0.0850 2.476E+14 
Cm-243 2.3676E-07 5,149.513 10,299.025 O.OOEtOO 1.22E-03 2.44E-D3 0.1250 2.144E+14 
Cm-244 52042E-OS 5,149.513 10,299.025 O.OOEtOO 2.68E-Ol 5.36E-Ol 0.2250 2.099E+14 
Co-6O 3.8208E-05 5,149.513 10,299.025 O.OOEtOO 1.97E-Dl 3.94E-Ol 0.3750 1.016E+14 
Cs-l34 4.8693E-Dl 5,149.513 10,299.025 O.OOEtOO 2.51E+03 5.01E+03 0.5750 1.395E+15 
Cs-l35 3.4477E-D6 5,149.513 10,299.025 O.OOEtOO 1.78E-02 3.55E-02 0.8500 1.954E+14 
Cs-137 2.8731EtOO 5,149.513 10,299.025 O.OOEtOO 1.48E+04 2.96E+04 1.2500 3.636E+13 
Eu-154 8.2OS3E-D2 5,149.513 10,299.025 O.OOEtOO 4.23E+02 8.45E+02 1.7500 1.525E+12 
Eu-155 3.9134E-D2 5,149.513 10,299.025 O.OOEtOO 2.02E+02 4.03E+02 2.2500 3.198E+12 
Fe-55 6.7429E-03 5,149.513 10,299.025 O.OOEtOO 3.47E+Ol 6.94E+Ol 2.7500 1.840E+l0 
H-3 1.0599E-D2 5,149.513 10,299.025 O.OOEtOO 5.48E+Ol 1.09E+02 3.5000 2.041E+09 
1-129 7.5300E-D7 5,149.513 10,299.025 O.OOEtOO 3.88E-03 7.76E-03 5.0000 6.119E+03 
Kr-85 2.8595E-Ol 5,149.513 10,299.025 O.OOEtOO 1.47E+03 2.94E+03 7.0000 6.823E+02 
Np-237 9.5479E-D6 5,149.513 10,299.025 O.OOEtOO 4.92E-02 9.83E-02 11.0000 7.691E+Ol 
Pa-231 8.9297E-l0 5,149.513 10,299.025 O.OOEtOO 4.60E-D6 9.20E-06 
Pb-210 3.7609E-12 5,149.513 10,299.025 O.OOEtOO l.94E-D8 3.87E-D8 
Pm-147 2.5452EtOO 5,149.513 10,299.025 O.OOEtOO 1.31E+04 2.62E+04 
Pu-236 2.0550E-D2 5,149.513 10,299.025 O.OOEtOO 1.06E+02 2.12E+02 
PU-239 4.2838E-D4 5,149.513 10,299.025 O.OOEtOO 2.21EtOO 4.41EtOO 
Pu-240 2.4401E-D4 5,149.513 10,299.025 O.OOEtOO 126EtOO 2.51EtOO 
Pu-241 6.8764E-02 5,149.513 10,299.025 O.OOEtOO 3.54E+02 7.08E+02 
Pu-242 3.8329E-D7 5,149.513 10,299.025 O.OOEtOO 1.87E-D3 3.74E-03 
Ra-226 3.8045E-ll 5,149.513 10,299.025 O.OOEtOO 1.96E-07 3.92E-D7 
Ra-228 2.9902E-15 5,149.513 10,299.025 O.OOEtOO 1.54E-ll 3.08E-ll 
RU-l06 1.9055E-Dl 5,149.513 10,299.025 O.OOEtOO 9.81E+02 1.96E+03 
5e-79 1.2936E-D5 5,149.513 10,299.025 O.OOEtOO 6.66E-02 l.33E-Dl 
5n-126 1.1574E-D5 5,149.513 10,299.025 O.ooEtOO 5.96E-Q2 1.19E-Ol 
5r-90 2.7505EtOO 5,149.513 10,299.025 O.OOEtOO 1.42E+04 2.83E+04 
Tc-99 4.2239E-D4 5,149.513 10,299.025 O.OOE+OO 2.18E+OO 4.35E+OO 
Th-229 1.8848E-12 5,149.513 10,299.025 O.OOEtOO 9.71E-D9 1.94E-D8 
Th-230 1.7042E-D8 5,149.513 10,299.025 O.OOEtOO 8.78E-05 1.76E-D4 
Th-232 7.8132E-15 5,149.513 10,299.025 O.OOEtOO 4.02E-ll 8.OSE-ll 
TI-208 4.4063E-D8 5,149.513 10,299.025 O.OOEtOO 2.27E-D4 4.54E-04 
U-232 1.3151E-07 5,149.513 10,299.025 O.OOEtOO 6.77E-D4 1.35E-D3 Thermal Power 
U-233 1.9564E-D9 5,149.513 10,299.025 O.OOEtOO 1.01E-OS 2.01E-OS Nominal Heat Bounding 
U-234 1.8371E-D4 5,149.513 10,299.025 O.OOEtOO 9.48E-Dl 1.89EtOO Output Heat Output 
U-235 -2.7235E-06 5,149.513 0.000 1.36E-D2 O.OOEtOO 1.36E-D2 IW_) IW_1 
U-236 1.5493E-D5 5,149.513 10,299.025 O.OOEtOO 7.98E-02 1.60E-D1 2.61E+02 S.22E+02 
U-238 -4.2851 E-D9 5,149.513 0.000 8.60E-D3 8.58E-D3 8.60E-D3 Total Total 
V-90 2.7505EtOO 5,149.513 10,299.025	 O.OOEtOO 1.42E+04 2.83E+04 
Other Radionucfodes 2.65E+04 5.30E+04 
m. TeIlIIllate Sek\dion~w,~ ,.""'(;h\w.kS 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: -_: UGHTWATER LIGHT WATER This Template was used for the following reasons: 
Fuel Cladding: ALUM (6061) ALUM Th~ fuel matches ATR Template on all but one parameter (enrichmenf) making ATR a reasonable 

BOL HM Constltuenla: U3Sf2 U match. 
BOl Enrlollrnent %: 19.75000878 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:! I 5,149.513 Nominal bumup caJculated from the heavy metaJ mass destroyed. 
Bounding:! I 10.299.025 Bounding bumup assumed to be twice nominal bumup. 

Checks	 

Estimated Bumupl
BumuD MultiDlIer Given BumuD Eatimated EOL HMlGlven EOL HM 

Nominal:! 0.51 I 1.021 
Bounding: 1.03 ,

Reactor shutdown, core ramoval, storage, shlppmg or other date confirming that IlTadiatlon ceased for fuel.
 

~otal bumup for all fu~ associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup vaJues (MWdlMT).
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and TetnpIate Information E8timated
 

Fuel Nama: UNIV OF FLORIDA (ARGONAUT) 1Fucl decay start date: 2035 Canister usage:
 
SNFID#: 272 Estimates as of: 2000 18"x10'
 

Fuel Units & Deser: 259 - ELEMENT Template: ATR (Ught Water. ~Ium., 60 to 100°;0, U) 7.19
 
Heavy Metal Ma••: BOl.=4.14k9 ; EOL=4.09k9 "Template Bumup(MWd): 367.2 
ROD Slors!!" Sits: SRS Template BOL Heavy Metal Mas. (MT): 0.OOll66l!9 

Template Decay Time- 5 year'S 

n. Estimates m x" Xb b y" Yb Gamma Sources 
Pholon TOlal 

CilMWd From Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Invenlories(Ci) Invenlorles(Ci) Group (bounding) 
Ac-227 1.4545E-l0 49.056 98.111 O.OOE+OO 7.14E-D9 1.43E-08 AV9· MeV -----
Am-241 1.1190E-D3 49.056 98.111 O.OOE+OO 5.49E-D2 1.10E·Ol 0.0150 1.893E+13 
Am·242m 4.5425E-D7 49.056 98.111 O.OOE+OO 2.23E-05 4.46E-D5 0.0250 4.078E+12 
Am-243 1.4921E-08 49.056 98.111 O.OOE+OO 7.32E-D5 l.46E-D4 0.0375 3.763E+12 
C-14 5.7244E-D9 49.056 98.111 O.OOE+OO 2.81E-D7 5.62E-07 0.0575 3.700E+12 
CI-36 1.3124E-32 49.056 98.111 O.OOE+OO 6.44E-31 1.29E-30 0.0850 2.359E+12 
Cm-243 2.3676E-07 49.056 98.111 O.OOE+OO 1.16E-D5 2.32E-05 0.1250 2.043E+12 
Cm-244 5.2042E-D5 49.056 98.111 O.OOE+OO 2.55E-D3 5.11E-D3 0.2250 1.999E+12 
Co-6O 3.8208E-05 49.056 98.111 O.OOE+OO 1.87E-03 3.75E-03 0.3750 9.6nE+ll 
C8-134 4.8693E-Dl 49.056 98.111 O.OOE+OO 2.39E+01 4.78E+01 0.5750 1.329E+13 
C8-135 3.4477E-06 49.056 98.111 O.OOE+OO 1.69E-D4 3.38E-04 0.8500 1.861E+12 
C8-137 2.8731E+OO 49.056 98.111 O.OOE+OO 1.41E+02 2.82E+02 1.2500 3.463E+11 
Eu-l54 8.2053E-02 49.056 98.111 O.OOE+OO 4.03E+OO 8.05E+OO 1.7500 1.452E+l0 
Eu-155 3.9134E-02 49.056 98.111 O.OOE+OO 1.92E+OO 3.84E+OO 2.2500 3.047E+l0 
Fe-55 6.7429E-03 49.056 98.111 O.OOE+oo 3.31E-D1 6.62E-D1 2.7500 1.753E+08 
H-3 1.0599E-D2 49.056 98.111 O.OOE+OO 5.20E-Ol 1.04E+OO 3.5000 1.944E+07 
1-129 7.5300E-D7 49.056 98.111 O.OOE+OO 3.69E-05 7.39E-05 5.0000 5.843E+Ol 
Kr-85 2.8595E-Dl 49.056 98.111 O.OOE+OO 1.40E+01 2.81E+Ol 7.0000 6.515E+00 
Np-237 9.5479E-06 49.056 98.111 O.OOE+OO 4.68E-04 9.37E-D4 11.0000 7.344E-Ol 
Pa-231 8.9297E-l0 49.056 98.111 O.OOE+OO 4.38E-08 8.76E-08 
Pb-21 0 3.7609E-12 49.056 98.111 O.OOE+OO 1.84E-10 3.69E-l0 
Pm-147 2.5452E+OO 49.056 98.111 O.OOE+OO 1.25E+02 2.50E+02 
Pu-238 2.0550E-D2 49.056 98.111 O.OOE+OO 1.01E+OO 2.02E+OO 
Pu-239 42838E-D4 49.056 98.111 O.OOE+OO 2.10E-02 4.20E-D2 
Pu-240 2.4401E-D4 49.056 98.111 O.OOE+OO 1.20E-D2 2.39E-D2 
Pu-241 6.8764E-D2 49.056 98.111 O.OOE+OO 3.37E+OO 6.75E+OO 
Pu-242 3.6329E-D7 49.056 98.111 O.OOE+OO 1.78E-D5 3.56E-D5 
Ra-226 3.8045E-ll 49.056 98.111 O.OOE+OO 1.87E-09 3.73E-D9 
Ra-228 2.9902E-15 49.056 98.111 O.OOE+OO 1.47E-13 2.93E-13 
Ru-l06 1.9055E-D1 49.056 98.111 O.OOE+OO 9.35E+OO 1.87E+Ol 
5e-79 1.2936E-D5 49.056 98.111 O.OOE+OO 6.35E-D4 1.27E-D3 
Sn-126 1.1574E-D5 49.056 98.111 O.OOE+OO 5.68E-D4 1.14E-D3 
Sr-90 2.7505E+OO 49.056 98.111 O.OOE+OO 1.35E+02 2.70E+02 
Tc-99 4.2239E-D4 49.056 98.111 O.OOE+OO 2.07E-D2 4.14E-D2 
Th-229 1.8648E-12 49.056 98.111 O.OOE+OO 9.25E-11 1.85E-l0 
Th-230 1.7042E-D8 49.056 98.111 O.OOE+OO 8.36E-D7 1.67E-D6 
Th-232 7.8132E-15 49.056 98.111 O.OOE+OO 3.83E-13 7.67E-13 
Tl-208 4.4063E-D8 49.056 98.111 O.OOE+OO 2.16E-D6 4.32E-D6 
U-232 1.3151E-D7 49.056 98.111 O.OOE+OO 6.45E-D6 1.29E-D5 Thermal Power 
U-233 1.9564E-09 49.056 98.111 O.OOE+OO 9.60E-08 1.92E-07 Nominal Heat Bounding 
U-234 1.8371E-D4 49.056 98.111 O.OOE+OO 9.01E-D3 1.80E-D2 Output Heat Output 
U-235 -2.7235E-D6 49.056 0.000 8.34E-D3 8.21E-D3 8.34E-D3 /WallS\ /WallS) 
U-236 l.5493E-D5 49.056 98.111 O.OOE+OO 7.60E-D4 1.52E-D3 2.49E+OO 4.97E+OO 
U-238 -4.2851 E-09 49.056 0.000 9.54E-D5 9.52E-D5 9.54E-D5 Tolal Tolal 
V-90 2.7505E+OO 49.056 98.111 O.OOE+OO 1.35E+02 2.70E+02 
Other Radionuclide8 2.52E+02 5.05E+02 

m. TeDl1l1ate SeJedion su...m.n',8un\11p~,.m1l ~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
Reactor Moderator: LIGHT WATER UGHTWATER

Fuel Cladding: ALUM ALUM
 
BOL HM Constituents:
 U-ALX U
 

BOL Enrlchmenl %:
 93.15 60 to 100 

BumupSumrna~(MWd)" Basis for bumup used in estimate:
 
From SFD estimated
 

NomInal:1 28.1791 49.056 Nominal bumup calculated from the heaV)' metal mass destroyed.
 
Boundin9:1 I 98.111
 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Eslimated Bumupl 
Bumup Mulllpiler Given Bumup Estlmatsd EOL HMlGlven EOL HM
 

Nomi:aal: 0.04
 1.74 I 1.001
 
Bounding:1 0.08
 

t ReaC10r shutdown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWti'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel ami TelQPlate InfOl'JJlation Estimated 

Fuel Name: UNIV OF FLORIDA (ARGONAUT) 'Fuel decay start date: 2035 Canister usage: 
SNFID#: 273 EstImates as of: 2030 18"xl0' 

Fuel Units & Oeser: 14 - ELEMENT Template: ATR (Ught Water. Alum., 60 to 100%. U) 0.58 
Heavy Metal Ma••: BOl=1.ook9 ; EOl=1.ook9 'Templale Sumup(MWd): 367.2 
ROO Storage Site: SRS Template SOL Heavy Metal Mas. (MT): 0.00116689 

Template Decay Time' 5 years 
11. Estlulates m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonalsec 

Radionuelide Template Fuel Bumup (MWd)' Bumup(MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.4545E-l0 0.597 1.194 O.ooE+OO 8.69E-ll 1.74E-l0 AV9_ MaV 
Am-241 1.1190E-03 0.597 1.194 O.ooE+OO 6.68E-04 1.34E-Q3 0.0150 2.305E+11 
Am-242m 4.5425E-07 0.597 1.194 O.ooE+OO 2.71E-Q7 5.43E-07 0.0250 4.965E+l0 
Am-243 1.4921E-Q6 0.597 1.194 O.ooE+OO 8.91E-07 1.78E-06 0.0375 4.581E+10 
C-14 5.7244E-09 0.597 1.194 O.ooE+OO 3.42E-09 6.84E-09 0.0575 4.505E+l0 
CI-36 1.3124E-32 0.597 1.194 O.ooE+OO 7.84E-33 1.57E-32 0.0850 2.872E+10 
Cm-243 2.3676E-07 0.597 1.194 O.ooE+OO 1.41 E-07 2.83E-Q7 0.1250 2.487E+l0 
Cm-244 5.2042E-05 0.597 1.194 O.ooE+OO 3.11E-05 622E-05 0.2250 2.435E+10 
Co-60 3.8208E-Q5 0.597 1.194 O.ooE+OO 2.28E-05 4.56E-Q5 0.3750 1.178E+l0 
Cs-l34 4.8693E-Ol 0.597 1.194 O.ooE+OO 2.91E-Ql 5.82E-Ol 0.5750 1.618E+ll 
Cs-l35 3.4477E-06 0.597 1.194 O.ooE+OO 2.06E-06 4.12E-Q6 0.8500 2.266E+10 
Cs-137 2.8731E+OO 0.597 1.194 O.ooE+OO 1.72E+OO 3.43E+OO 1.2500 4.217E+09 
Eu-l54 8.2053E-Q2 0.597 1.194 O.ooE+OO 4.90E-02 9.80E-02 1.7500 1.768E+08 
EU-155 3.9134E-Q2 0.597 1.194 O.ooE+OO 2.34E-02 4.67E-02 2.2500 3.709E+08 
Fe-55 6.7429E-03 0.597 1.194 O.ooE+OO 4.03E-03 8.05E-03 2.7500 2.134E+06 
H-3 1.0599E-Q2 0.597 1.194 O.ooE+OO 6.33E-03 1.27E-02 3.5000 2.367E+05 
1-129 7.5300E-07 0.597 1.194 O.ooE+OO 4.50E-Q7 8.99E-07 5.0000 1.327E+00 
Kr-85 2.8595E-Ql 0.597 1.194 O.ooE+OO 1.71E-Ol 3.42E-Ql 7.0000 1.502E-Ol 
Np-237 9.5479E-06 0.597 1.194 O.ooE+OO 5.70E-06 1.14E-Q5 11.0000 1.710E-02 
Pa-231 8.9297E-l0 0.597 1.194 O.ooE+OO 5.33E-l0 1.07E-09 
Pb-21 0 3.7809E-12 0.597 1.194 O.ooE+OO 2.25E-12 4.49E-12 
Pm-147 2.5452E+OO 0.597 1.194 O.ooE+OO 1.52E+OO 3.04E+OO 
PU-238 2.0550E-Q2 0.597 1.194 O.ooE+OO 1.23E-02 2.45E-Q2 
Pu-239 4.2838E-04 0.597 1.194 O.ooE+OO 2.56E-Q4 5.12E-Q4 
Pu-240 2.4401E-04 0.597 1.194 O.ooE+OO 1.46E-04 2.91E-04 
Pu-241 6.8784E-02 0.597 1.194 O.ooE+OO 4.11E-02 8.21E-Q2 
Pu-242 3.6329E-07 0.597 1.194 O.ooE+OO 2.17E-07 4.34E-07 
Ra-226 3.8045E-ll 0.597 1.194 O.ooE+OO 2.27E-ll 4.54E-ll 
Ra-228 2.9902E-15 0.597 1.194 O.ooE+OO 1.79E-15 3.57E-15 
RU-l06 1.9055E-Ql 0.597 1.194 O.ooE+OO 1.14E-Ql 2.28E-Ql 
8e-79 1.2936E-Q5 0.597 1.194 O.ooE+OO 7.'73E-06 1.55E-Q5 
8n-126 1.1574E-05 0.597 1.194 O.OOE+OO 6.91E-Q6 1.38E-05 
8r-90 2.7505E+OO 0.597 1.194 O.ooE+OO 1.64E+OO 3.29E+OO 
Tc-99 4.2239E-04 0.597 1.194 O.ooE+OO 2.52E-Q4 5.05E-Q4 
Th-229 1.8848E-12 0.597 1.194 O.ooE+OO 1.13E-12 2.25E-12 
Th-230 1.7042E-Q6 0.597 1.194 O.ooE+OO 1.02E-08 2_04E-Q6 
Th-232 7.8132E-15 0.597 1.194 O.ooE+OO 4.67E-15 9.33E-15 
TI-208 4.4063E-Q8 0.597 1.194 O.ooE+OO 2.63E-Q8 5.26E-Q8 
U-232 1.3151E-Q7 0.597 1.194 O.ooE+OO 7.85E-Q8 1.57E-Q7 Thermal Power 
U-233 1.9564E-Q9 0.597 1.194 O.ooE+OO 1.17E-09 2.34E-Q9 Nominal Heat Bounding 
U-234 1.8371E-Q4 0.597 1.194 O.ooE+OO 1.10E-Q4 2.19E-Q4 Output Heat Output 
U-235 -2.7235E-Q6 0.597 0.000 4.27E-Q4 4.25E-Q4 4.27E-04 /Watts) /Watts) 
U-236 1.5493E-05 0.597 1.194 O.ooE+OO 9.25E-06 1.85E-05 3.03~ 6.06E-02 
U-238 -4.2851 E-Q9 0.597 0.000 2.68E-Q4 2.68E-Q4 2.68E-Q4 Total Total 
V-90 2.7505E+OO 0.597 1.194 O.ooE+OO 1.64E+OO 3.29E+OO 
Other RadionuerKfes 3.07E+OO 6.14E+OO 
m. TllIlQlIate ~~l'Y.Il..."u •ami ()beclls
 
Template Selection Summary 

From SFD Used
 Basis for Parameter Differences: _ Moderator: 
UGHTWATER LIGHT WATER This Template was used tor the foUowing f9aS0ns: 

Fuel Cladding: ALUM ALUM This fuel matcfles ATR TelJ1llate on an but one pmamefer (enrichment) mal<ing ATR a reasonable
SOL HM Con_Ie: U-ALX U match.

SOL enrichment %: 19.8359342 GO to 100
 

Bumup Summary (MWd) Basis for bumup used in estimate:
 
FromSFD Estimated 

Nominal: 0.597 Norrdnnt bumup laken <irocl~ from 8FD (converted fo MWd). 
Boundlng:1 I 1.194 Bounding bumup assumed to be twice nominal bumup. 

Checka 

Estima1ad Sumupl 
Sum.... MultlD11er Given Bumup Estimated EOl HMlGlvan EOL HM 

Nominal: 0.00 0.00 I 1.001 
Bounding: 0.00 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that lITadlatlon ceased for fuel.
 

2Total bumup for all tu~ associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT).
 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

DOElSNFIREP-078 December 2003 
Revision 1 Page 0-551 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I
 
I
 

Fuel Radionuclide Inventory Worksheet 
I. Fuel and Templak! lnfollWllion Estimated 

Fuel Name: UNIV OF MASS-lOWELL ' Fuel decay start date: 203!i Canister usage: 
SNF 10 (I: 275 Estimates as of: 2030 lS"Xl0' 

Fuel UnllS & Oeser: 41 - 18 FLAT PLATES Template: AlR (Ught Water, JJum., 60 to 100%, U) 1.14 
Heavy Metal Ma..: BOl=14.32k9 ,EOl=14.32k9 "Templa1e Bumup(MWd): 367.:! 
ROD Storage Silo>: SRS Template BOI_ Heavy Metal Ma•• (MT): 0.0011668" 

Templa1e Decay Time' 5 yea,-, 
n.~ m x" x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 271.251 542.502 O.OOE-tOO 3.95E-OS 7.89E-08 Avg. MeV 
Am-241 1.1190E-Q3 271.251 542.502 O.OOE-tOO 3.04E-Ql 6.07E-Ol 0.0150 1.047E+14 
Am-242m 4.5425E-Q7 271.251 542.502--- O.ODE-tOO 1.23E-04 2.46E-04 0.0250 2.255E+13 
Am-243 1.4921E-Q6 271.251 542.502 O.OOE-tOO 4.05E-04 8.09E-04 0.0375 2.081E+13 
C-14 5.7244E-09 271.251 542.502 O.OOE-tOO 1.55E-Q6 3.11E-OS 0.0575 2.046E+13 
CI-36 1.3124E-32 271.251 542.502 O.OOE-tOO 3.56E-30 7.12E-30 0.0850 1.304E+13 
Cm-243 2.3676E-07 271.251 542.502 O.OOE-tOO 6.42E-05 1.28E-04 0.1250 1.130E+13 
Cm-244 5.2042E-Q5 271.251 542.502 O.OOE-tOO 1.41E-02 2.82E-Q2 0.2250 1.105E+13 
Co-6O 3.82OSE-Q5 271.251 542.502 O.OOE-tOO 1.04E-Q2 2.07E-02 0.3750 5.351E+12 
Cs-l34 4.8693E-Ql 271.251 542.502 O.oDE-tOO 1.32E+02 2.64E+02 0.5750 7.35OE+13 
Cs-135 3.4477E-Q6 271.251 542.502 O.OOE-tOO 9.35E-04 1.87E-Q3 0.8500 1.029E+13 
Cs-137 2.8731 E-tOO 271.251 542.502 O.OOE-tOO 7.79E+02 1.56E+03 1.2500 1.915E+12 
Eu-l54 8.2053E-Q2 271.251 542.502 O.OOE-tOO 2.23E+Ol 4.45E+Ol 1.7500 8.031E+10 
Eu-155 3.9134E-Q2 271.251 542.502 O.OOE-tOO 1.06E+Ol 2.12E+Ol 2.2500 1.685E+11 
Fe-55 6.7429E-03 271.251 542.502 O.ODE-tOO 1.83E-tOO 3.86E-tOO 2.7500 9.691E+08 
H-3 1.0599E-Q2 271.251 542.502 O.OOE-tOO 2.88E+OO 5.75E-tOO 3.5000 1.075E+08 
1-129 7.5300E-Q7 271.251 542.502 O.OOE+OO 2.04E-04 4.09E-04 5.0000 3.302E+02 
Kr-85 2.8595E-Ql 271251 542.562~--O.OOE+OO 7.76E+Ol 1.55E+02 7.0000 3.685E+Ol 
Np-237 9.5479E-Q6 271.251 542.502 O.ODE-tOO 2.59E-03 5.18E-Q3 11.0000 4. 155E+00 
Pa-231 8.9297E-l0 271.251 542.502 O.OOE+OO 2.42E-Q7 4.84E-Q7 
Pb-21 0 3.7609E-12 271.251 542.502 O.OOE+OO 1.02E-Q9 2.04E-Q9 
Pm-147 2.5452E+OO 271.251 542.502 O.OOE-tOO 6.90E+02 1.36E+03 
Pu-236 2.0550E-Q2 271.251 542.502 O.OOE-tOO 5.57E+OO l.l1E+Ol 
Pu-239 4.2836E-04 271.251 542.502 O.OOE+OO 1.16E-Ql 2.32E-Ql 
Pu-240 2.4401E-04 271.251 542.502 O.OOE+OO 6.62E-Q2 1.32E-Ql 
Pu-241 6.8764E-02 271.251 542.502 O.OOE+OO 1.87E+Ol 3.73E+Ol 
Pu-242 3.6329E-Q7 271.251 542.502 O.ODE+OO 9.85E-Q5 1.97E-04 
Ra-226 3.8045E-ll 271.251 542.502 O.OOE-tOO 1.03E-08 2.06E-08 
Ra-228 2.9902E-15 271.251 542.502 O.OOE+OO S.11E-13 1.62E-12 
Ru-l06 1.9055E-Ql 271.251 542.502 O.OOE+OO 5.17E+Ol 1.03E+02 
5e-79 1.2936E-Q5 271.251 542.502 O.OOE+OO 3.51E-03 7.02E-Q3 
500126 1.1574E-Q5 271.251 542.502 O.OOE+OO 3.14E-Q3 6.28E-Q3 
5r-90 2.7505E+OO 271.251 542.502 O.OOE+OO 7.46E+02 1.49E+03 
Tc-99 4.2239E-04 271.251 542.502 O.OOE+OO 1.15E-Ql 2.29E-Ol 
Th-229 1.884BE-12 271.251 542.502 O.OOE+OO 5.11E-l0 1.02E-Q9 
Th-230 1.7042E-08 271.251 542.502 O.OOE+OO 4.62E-Q6 9.25E-Q6 
Th-232 7.8132E-15 271251 542.502 O.OOE+OO 2.12E-12 4.24E-12 
T1-208 4.4083E-08 271.251 542.502 O.OOE+OO 120E-Q5 2.39E-Q5 
U-232 1.3151E-Q7 271.251 542.502 O.OOE+OO 3.57E-Q5 7.13E-Q5 Thermal Power 
U-233 1.9564E-Q9 271.251 542.502 O.OOE+OO 5.31E-Q7 I.06E-Q6 Nominal Heat Bounding 
U-234 1.8371E-04 271.251 542.502 O.OOE+OO 4.98E-02 9.97E-Q2 Output Heat Output 
U-235 -2.7235E-Q6 271_251 0.000 6. 1OE-03 5.36E-Q3 6.10E-Q3 /Wattsl /Wattsl 
U-236 1.5493E-Q5 271.251 542.502 O.OOE+OO 420E-Q3 8.40E-Q3 1.38E+01 2.75E+Ol 
U-238 -4.2851 E-Q9 271251 0.000 3.86E-Q3 3.86E-Q3 3.86E-Q3 Total Total 
Y-90 2.7505E+OO 271.251 542.502 O.OOE+OO 7.46E+02 1.49E+03 
Other Radionuclides 1.40E+03 2.79E+03 

m. l'emoIate Seledlon.~JY, B1/1'Du andClIed<s 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences:
 
Reactor Moderator: UGHTWATER UGHTWATER This Template was used for the following reasons:
 

Fuel Cladding: ALUM (1100) ALUM This fuel matches ATR Template on all but one parameter (enrichment) nlaking ATR a reasonabkJ 
BOL HM ConstituenlS: U3S12 U match. 

BOl Enrtchrnenl %: 19.71401492 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
From SFD Estima1ed 

Nominal:1 1 271.251 Nominal bumlip assumed to be 200 of BOl. heal/)' metal mass. 
Boundlng:1 401.0541 542.502 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiPlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.06 I 0.981 
Bounding: 0.12 1.35 ,

Reactor shutdown, cora removal. storage. shipping or other date confirrmng that lnadiation ceased for fuel.
 

~otal bumup for all fuel associated with this wol1ffiheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FuelancJ T~Inf_tion Estimated 

Fuel Name: UNIV OF MASS-LOWELL t Fuei decay start date: 2035 Canister usage: 
SNFID#: 274 Estimates as 01: 2030 18"x10' 

Fuel Units & Doser: 34 - 18 FLAT PLATES Template: ATR (Ught Water. Alum., 60 to 100%, U) 0.94 
_vy Metal Mass: BO~4.78k9 ; EO~.5Ok9 'Template Bumup(MWd): 367.2 
ROD Slorage Site: SRS Template BOL _vy Metal Mass (MT): 0.00116689 

Template Decay Time" 5 years 

n. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Inilial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Burnup (MWd)' Burnup (MWdf (Ci) Inventories(Ci) Invenlories(Ci) Group (bounding) 
Ae-227 1.4545E-10 270.469 540.937 O.OOE+OO 3.93E-OS 7.87E-OS AV9. MeV 
Am-241 1.1190E-03 270.469 540.937 O.OOE+OO 3.03E-01 6.05E-01 0.0150 1.044E+14 
Am-242m 4.5425E-07 270.469 540.937 O.OOE+OO 1.23E-Q4 2.46E-04 0.0250 2.248E+13 
Am-243 1.4921E-Q6 270.469 540.937 O.OOE+OO 4.04E-04 8.07E-04 0.0375 2.075E+13 
C-14 5.7244E-09 270.469 540.937 O.OOE+OO 1.55E-06 3.10E-06 0.0575 2.040E+13 
CI-36 1.3124E-32 270.469 540.937 O.OOE+OO 3.55E-30 7.10E-30 0.0850 1.301E+13 
Cm-243 2.3676E-07 270.469 540.937 O.OOE+OO 6.4OE-05 1.28E-04 0.1250 1.126E+13 
Cm-244 5.2042E-05 270.469 540.937 O.OOE+OO 1.41 E-Q2 2.82E·02 0.2250 1.102E+13 
Co-6O 3.82OSE-05 270.469 540.937 O.OOE+OO 1.03E-02 2.07E-02 0.3750 5.336E+12 
Cs-l34 4.8693E-Ol 270.469 540.937 O.OOE+OO 1.32E+02 2.63E+02 0.5750 7.329E+13 
Cs-l35 3.4477E-06 270.469 540.937 O.OOE+OO 9.32E-04 1.86E-03 0.8500 1.026E+13 
Cs-137 2.8731E+OO 270.469 540.937 O.OOE+OO 7.77E+02 1.55E+03 1.2500 1.910E+12 
Eu-154 8.2053E-02 270.469 540.937 O.OOE+OO 2.22E+Ol 4.44E+Ol 1.7500 8.008E+10 
Eu-155 3.9134E-Q2 270.469 540.937 O.OOE+OO 1.06E+Ol 2.12E+01 2.2500 1.680E+11 
Fe-55 6.7429E-03 270.469 540.937 O.OOE+OO 1.82E+OO 3.65E+OO 2.7500 9.663E+08 
H-3 1.0599E-Q2 270.469 540.937 O.OOE+OO 2.87E+OO 5.73E+OO 3.5000 1.072E+08 
1-129 7.5300E-Q7 270.469 540.937 O.OOE+OO 2.04E-04 4.07E-Q4 5.0000 3.207E+02 
Kr-85 2.8595E-Ol 270.469 540.937 O.OOE+OO 7.73E+Ol 1.55E+02 7.0000 3.576E+Ol 
Np-237 9.5479E-06 270.469 540.937 O.OOE+OO 2.58E-03 5.16E-03 11.0000 4.030E+00 
Pa-231 8.9297E-l0 270.469 540.937 O.OOE+OO 2.42E-07 4.83E-Q7 
Pb-21 0 3.7609E-12 270.469 540.937 O.OOE+OO 1.02E-09 2.03E-Q9 
Pm-147 2.5452E+OO 270.469 540.937 O.OOE+OO 6.88E+02 1.38E+03 
Pu-238 2.0550E-Q2 270.469 540.937 O.OOE+OO 5.56E+OO 1.11E+Ol 
Pu-239 4.2838E-Q4 270.469 540.937 O.OOE+OO 1.16E-Ol 2.32E-Ol 
Pu-24O 2.4401E-04 270.469 540.937 O.OOE+OO 6.60E-02 1.32E-Ql 
Pu-241 6.8764E-02 270.469 540.937 O.OOE+OO 1.88E+Ol 3.72E+Ol 
Pu-242 3.6329E-Q7 270.469 540.937 O.OOE+OO 9.83E-05 1.97E-04 
Ra-226 3.8045E-ll 270.469 540.937 O.OOE+OO 1.03E-08 2.06E-oB 
Ra-228 2.9902E-15 270.469 540.937 O.OOE+OO 8.09E-13 1.62E-12 
RU-l06 1.9055E-Ql 270.469 540.937 O.OOE+OO 5.15E+Ol 1.03E+02 
Se-79 1.2936E-05 270.469 540.937 O.OOE+OO 3.50E-Q3 7.00E-Q3 
So-126 1.1574E-05 270.469 540.937 O.OOE+OO 3.13E-Q3 6.26E-03 
Sr-90 2.7505E+OO 270.469 540.937 O.OOE+OO 7.44E+02 1.49E+03 
Tc~99 4.2239E-Q4 270.469 540.937 O.OOE+OO 1.14E-Ol 228E-Q1 
Th-229 1.8846E-12 270.469 540.937 O.OOE+OO 5.10E-10 1.02E-09 
Th-230 1.7042E-OS 270.469 540.937 O.OOE+OO 4.61E-06 9.22E-06 
Th-232 7.8132E-15 270.469 540.937 O.OOE+OO 2.11E-12 423E-12 
Tl-2OS 4.4083E-oB 270.469 540.937 O.OOE+OO 1.19E-05 2.38E-05 
U-232 1.3151E-Q7 270.469 540.937 O.OOE+OO 3.56E-05 7.11E-05 Thennal Power 
U-233 1.9564E-Q9 270.469 540.937 O.OOE+OO 5.29E-07 1.06E-06 Nominal Heal Bounding 
U-234 1.8371E-04 270.469 540.937 O.OOE+OO 4.97E-02 9.94E-Q2 Output HeatOulput 
U-235 -2.7235E-06 270.469 0.000 9_83E-03 8.89E-Q3 9.63E-Q3 (Walts) (Walts) 
U-236 1.5493E-05 270.469 540.937 O.OOE+OO 4.19E-03 8.38E-Q3 1.37E+01 2.74E+01 
U-238 -4.2851 E-Q9 270.469 0.000 1.10E-Q4 1.09E-Q4 1.10E-Q4 Total Total 
V-90 2.7505E+OO 270.469 540.937 O.OOE+OO 7.44E+02 1.49E+03 
Other Radioouelides 1.39E+03 2.78E+03 

" ID. T~feSeleel/ot\ SuntmaW. & a"'C~ 
Template Selection Summary 

From SFD u_ Basis for Parameter Differences: 
Roactor-": UGHTWATER UGHTWATER 

Fuel Cladding: ALUM (1100) ALUM 
BOL HM Cons_ta: U-ALX U 

BOl Enrichment %; 93.16325044 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

Nomlnal:1 I 270.469 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: I 540.937 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD MultiDlier Given Bumup Estimated EOL HMlGlven EOL HM 

Nomlnal:1 0.18 I 1.001 
Bounding: 0.36 ,

Reactor shutdown, core removal, stomge, shipping or other date confmnlng that maciatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass 10 get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Informalion Estimated 

Fuel Name: UNIV OF MICHIGAN 'Fuel decay start date:
 2003 Canister usage: 
SNF ID il: 277 Estimates as of:
 203:> 18"Xl0' 

Fuel Units & Doser: 225 - 18 CURVED PLATES Template:
 AlR (Ught Water, Alum.• 60 to 1()()'}o, U) 9.38 
Heavy Metal MallO: BO~l90.26kg ; EO~174.08k9 'Template Bumup(MWd):
 367.2 
ROD Storage Site; SRS Template BOl Heavy Metal Mass (W);
 0.00116689 

Template Decay Time"
 25 yeals 

D.~ m x" x. b Y. Y. Gamma Sources 
Ph010n Total 

CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 1.1465E-Q9 15,320.406 30,640.813 O.OOEtOO 1.76E-Q5 3.51E-Q5 Avg.MaV 
Am-241 2.3056E-03 15,320.406 30,640.813 O.OOEtOO 3.53E+Ol 7.06E+Ol 0.0150 2.867E+15 
Am-242m 4.1476E-07 15,320.406 30,640.813 O.OOEtOO 6.35E-Q3 1.27E-Q2 0.0250 5.957E+14 
Am-243 1.4894E-Q6 15,320.406 30,640.813 O.OOEtOO 2.28E-Q2 4.56E-Q2 0.0375 5.188E+14 
C-14 5.71OBE-Q9 15,320.406 30,640.813 O.OOE+OO 8.75E-05 1.75E-Q4 0.0575 S.570E+14 
CI-38 1.3124E-32 15,320.406 30,640.813 O.OOEtOO 2.01E-28 4.02E-28 0.0850 3.361E+14 
Cm-243 1.4562E-07 15,320.406 30,640.813 O.OOEtOO 2.23E-03 4.46E-Q3 0.1250 2.251E+14 
Cm-244 2.4221E-Q5 15,320.406 30,640.813 O.OOEtOO 3.71E-Ol 7.42E-Ql 0.2250 2.902E+14 
Co-6O 2.7560E-Q6 15,320.406 30,640.813 O.OOEtOO 4.22E-02 8.44E-Q2 0.3750 1.261E+14 
Cs-l34 5.8851E-04 15,320.406 30,640.813 O.OOEtOO 9.02E+OO 1.80E+Ol 0.5750 2.068E+15 
Cs-l35 3.4477E-06 15,320.406 30,640.813 O.OOEtOO 5.28E-Q2 l.06E-Ql 0.8500 2.980E+13 
Cs-137 1.8099EtOO 15,320.406 30,640.813 O.OOEtOO 2.77E+04 5.55E+04 1.2500 1.657E+13 
Eu-l54 1.6386E-Q2 15,320.406 30,640.813 O.OOEtOO 2.51E+02 5.02E+02 1.7500 8.189E+ll 
Eu-155 2.3957E-03 15,320.406 30,640.813 O.OOEtOO 3.67E+Ol 7.34E+Ol 2.2500 5.838E+07 
Fe-55 3.2707E-Q5 15,320.406 30,640.813 O.OOEtOO 5.01E-Ql 1.00EtOO 2.7500 4.778E+07 
H-3 3.4504E-Q3 15,320.406 30,640.813 O.OOEtOO 5.29E+Ol 1.06E+02 3.5000 3.633E+04 
1-129 7.5300E-07 15,320.406 30,640.813 O.OOEtOO 1.15E-02 2.31E-Q2 5.0000 1.224E+04 
Kr-85 7.8540E-Q2 15,320.406 30,640.813 O.ooEtOO 1.20E+03 2.41E+03 7.0000 1.348E+03 
Np-237 9.5615E-Q6 15,320.406 30,640.813 O.ooEtOO l.48E-Ql 2.93E-Ql 11.0000 1.508E+02 
Pa-231 2.7968E-09 15,320.406 30,640.813 O.OOEtOO 4.28E-05 8.57E-Q5 
Pb-210 1.2612E-l0 15,320.406 30,640.813 O.OOEtOO 1.93E-06 3.86E-Q6 
Pm-147 1.2952E-Q2 15,320.406 30,640.813 O.ooEtOO 1.98E+02 3.97E+02 
Pu-238 1.7549E-Q2 15,320.406 30,640.813 O.ooEtOO 2.69E+02 5.38E+02 
Pu-239 4.2810E-Q4 15,320.406 30,640.813 O.OOEtOO 6.56EtOO 1.31E+Ol 
Pu-240 2.4357E-04 15,320.406 30,640.813 O.ooEtOO 3.73EtOO 7.48EtOO 
Pu-241 2.6277E-Q2 15,320.406 30,640.813 O.ooEtOO 4.03E+02 8.05E+02 
Pu-242 3.6329E-Q7 15,320.406 30,640.813 O.OOEtOO 5.57E-Q3 1.11E-Q2 
Ra-226 4.4444E-l0 15,320.406 30,640.813 O.ooEtOO 6.81E-Q6 1.38E-05 
Ra-228 1.9714E-14 15,320.406 30,640.813 O.OOEtOO 3.02E-l0 6.04E-l0 
Ru-l06 2.0477E-07 15,320.406 30,640.813 O.OOEtOO 3.14E-Q3 6.27E-Q3 
Se-79 1.2933E-Q5 15,320.406 30,640.813 O.ooEtOO f.98E-Ql 3.96E-Ql 
8n-126 1.1574E-Q5 15,320.406 30,640.813 O.OOEtOO 1.77E-Ql 3.55E-Ql 
8r-90 1.7092EtOO 15,320.406 30,640.813 O.OOEtOO 2.62E+04 5.24E+04 
Te-99 4.2239E-Q4 15,320.406 30,640.813 O.OOEtOO 6.47EtOO 1.29E+Ol 
Th-229 7.7280E-12 15,320.406 30,640.813 O.ooEtOO 1.18E-Q7 2.37E-Q7 
Th-23O 5.6497E-OB 15,320.406 30,640.813 O.ooEtOO 8.96E-Q4 1.79E-Q3 
Th-232 2.6906E-14 15,320.406 30,640.813 O.ooEtOO 4.12E-l0 8.24E-l0 
TI-2OB 4.4338E-Q8 15,320.406 30,640.813 O.ooEtOO 6.79E-Q4 1.38E-03 
U-232 1.2037E-{)7 15.320.406 30,640.813 O.ooEtOO 1.84E-Q3 3.69E-Q3 Thermal Power 
U-233 3.OO11E-Q9 15,320.406 30,640.813 O,ooEtOO 4.60E-Q5 9.20E-Q5 Nominal Heat Bounding 
U-234 1.8497E-Q4 15,320,406 30,640.813 O.ooEtOO 2.83EtOO 5.67EtOO Output Hea10utput 
U-235 -2.7235E-Q6 15,320.406 0.000 8.12E-Q2 3.95E-02 8.12E-02 (Watts) (Watts) 
U-236 1.5493E-Q5 15,320.406 30,640.813 O.ooEtOO 2.37E-Ql 4.75E-Ql 3.24E+02 6.48E+02 
U-238 -4.2851E-Q9 15,320.406 0.000 5.13E-02 5.13E-Q2 5.13E-Q2 Total Total 
V-90 1.7094EtOO 15,320.406 30,640.813 O.ooEtOO 2.62E+04 5.24E+04 
Other Radionuelides 2.64E+04 5.28E+04 
W. TemoJate SeIectioIl Summah'.·1lurlHl ,andClleeb 
Template selection Summary 

FromSFD Used Basis for Parameter Differences; 
Reactor_: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM (6061) ALUM This fuel matches ATR Template on all but one param8ter(enrichment) lnaking ATR a reasonable 
BOl HM Cons1ltuer.ts; U-ALX U malal. 

SOL Enrichment "0: 19.74999113 6010100 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD , Estimated

Nomlnal:1 I 15,320.406 Nominal bum,p c<Jculaled from the heavy metal mass destroyed. 
Boundi~g:1 I 30,640.813 Bounding bumup assumed to be twice nominal bumup. 

Checks 

EstImated Sumupl' 
Bumup Multiplier Given Bumup Estimated EOl HMlGlven EOl HM 

Nominal: 0.26 I 1.011 
Bounding:) 0.51 ,

Reactor shutdown, cora removal. storage, shipping or other date confirrmng that Irractiation ceased for fuel. 

2Total bumup for all fuel associated 'Nith this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWdIMT:. 
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Fuel Radionuclide Inventory Worksheet 
L Fuel ,lid T~. Info_tion Estimated 

Fuel NlIme: UNIV OF MICHIGAN 'Fuef decay start date: 1992 Canister usage: 
SNFID#; 276 EstImates as of: 2030 18"xl0' 

Fuel Units & Oeser: 130 - 18 CURVED PLATES Template: ATR (Ught Water. Alum.. 60 to 100%. U) 5.42 
Heavy MetaJ Mass: BOf..,loo.85k9 ; EOf..,89.88k9 'Template Bumup(MWd): 367.2 
ROD Storage Site: SRS Template BOl Heavy Metal Masa (MT): 0.00116689 

Template Decay Time" 35 years 
n. Estimates m x" x, b y" y, Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 10.390.697 20,781.394 O.ooE+OO 2.09E-OS 4.17E-05 Avg. MeV 
Am-241 2.5251E-Q3 10,390.697 20.781.394 O.ooE+OO 2.62E-KJl 5.25E+Ol 0.0150 1.531E+15 
Am-242m 3.9624E-07 10,390.697 20,781.394 O.ooE+OO 4.12E-03 8.23E-03 0.0250 3.178E+14 
Am-243 1.4880E-OO 10,390.697 20,781.394 O.ooE+OO 1.55E-02 3.09E-02 0.0375 2.763E+14 
C-14 5.7OS3E-Q9 10,390.697 20,781.394 O.ooE+OO 5.93E-05 1.19E-04 0.0575 2.974E+14 
CI-36 1.3124E-32 10,390.697 20.781.394 O.ooE+OO 1.36E-28 2.73E-28 0.0850 1.792E+14 
Cm-243 1.1419E-07 10,390.697 20,781.394 O.ooE+OO 1.19E-03 2.37E-03 0.1250 1.183E+14 
Cm-244 1.6522E-Q5 10,390.697 20,781.394 O.ooE+OO 1.72E-Ol 3,43E-Ol 0.2250 1.547E+14 
Co-6O 7.4047E-07 10,390.697 20,781.394 O.ooE+OO 7.69E-03 1.54E-Q2 0.3750 6.728E+13 
Cs-l34 2.0455E-Q5 10,390.697 20,781.394 O.ooE+OO 2.13E-Ol 4.25E-Ol 0.5750 1.112E+15 
Cs-l35 3.4477E-Q6 10,390.697 20,781.394 O.ooE+OO 3.58E-02 7.16E-02 0.8500 1.358E+13 
Cs-137 1.4365E+OO 10,390.697 20,781.394 O.ooE+OO 1,49E+04 2.99E+04 1.2500 6.571E+12 
EU-l54 7.3230E-Q3 10,390.697 20,781.394 O.ooE+OO 7.61E-KJl 1.52E-KJ2 1.7500 3.699E+l1 
Eu-155 5.9259E-04 10,390.697 20,781.394 O.ooE+OO 6.16E+OO 1.23E-KJl 2.2500 3.093E+07 
Fe-55 2.2791E-OO 10,390.697 20,781.394 O.ooE+OO 2.37E-02 4.74E-Q2 2.7500 2.951E+07 
H-3 1.9698E-Q3 10,390.697 20,781.394 O.ooE+OO 2.05E+Ol 4.09E-KJl 3.5000 1.724E+04 
1-129 7.5300E-Q7 10,390.697 20,781.394 O.ooE+OO 7.82E-03 1.56E-02 5.0000 7.045E+03 
Kr-85 4.1176E-02 10,390.697 20,781.394 O.ooE+OO 4.28E-KJ2 8.56E-KJ2 7.0000 7.715E+02 
Np-237 9.5752E-Q6 10,390.697 20,781.394 O.ooE+OO 9.95E-Q2 1.99E-Ql 11.0000 8.603E+Ol 
Pa-231 3.9379E-09 10.390.697 20,781.394 O.ooE+OO 4.09E-05 8.18E-05 
Pb-21 0 3.3115E-l0 10,390.697 20,781.394 O.ooE+OO 3.44E-OO 6.88E-Q6 
Pm-147 92402E-04 10,390.697 20,781.394 O.ooE+OO 9.60E+OO 1.92E-KJl 
Pu-238 1.6217E-Q2 10,390.697 20,781.394 O.ooE+OO 1.69E-KJ2 3.37E-KJ2 
Pu-239 4.2810E-Q4 10,390.697 20,781.394 O.ooE+OO 4,45E+OO 8.90E+OO 
PU-240 2.4333E-04 10,390.697 20,781.394 O.ooE+OO 2.53E+OO 5.OOE+OO 
Pu-241 1.6242E-Q2 10,390.697 20,781.394 O.ooE+OO 1.69E-KJ2 3.38E-KJ2 
Pu-242 3.6329E-07 10,390.697 20,781.394 O.ooE+OO 3.77E-Q3 7.55E-Q3 
Ra-226 9.0114E-l0 10,390.697 20,781.394 O.ooE+OO 9.36E-Q6 1.87E-05 
Ra-228 3.1019E-14 10,390.697 20,781.394 O.ooE+OO 3.22E-l0 6,45E-l0 
Ru-lOO 2.1225E-l0 10,390.697 20,781.394 O.ooE+OO 2.21E-OO 4,41 E-Q6 
Se-79 1.2930E-OS 10,390.697 20,781.394 O.ooE+OO 1.34E-Ql 2.69E-Ol 
Sn-126 1.1571E-OS 10,390.697 20,781.394 O.ooE+OO 120E-Ql 2.40E-Ql 
Sr-90 1.3472E+OO 10,390.697 20,781.394 O.ooE+OO 1.40E+04 2.80E+04 
Tc-99 4.2239E-()4 10,390.697 20,781.394 O.ooE+OO 4.39E+OO 8.78E+OO 
Th-229 1.2407E-ll 10,390.697 20,781.394 O.ooE+OO 1.29E-Q7 2.58E-07 
Th-230 8.3497E-08 10,390.697 20,781.394 O.ooE+OO 8.68E-04 1.74E-Q3 
Th-232 3.8371E-14 10,390.697 20,781.394 O.ooE+OO 3.99E-l0 7.97E-l0 
TI-208 4.0414E-08 10,390.697 20,781.394 O.ooE+OO 4.20E-Q4 8.40E-Q4 
U-232 1.0948E-07 10.390.697 20,781.394 O.ooE+OO 1.14E-Q3 2.28E-Q3 Thermal Power 
U-233 3.6275E-Q9 10,390.697 20,781.394 O.ooE+OO 3.77E-05 7.54E-05 Nominal Heat Bounding 
U-234 1.8562E-Q4 10,390.697 20,781.394 O.ooE+OO 1.93E+OO 3.86E+OO Output Heat Output 
U-235 -2.7235E-OO 10,390.697 0.000 4.31E-Q2 1.48E-02 4.31E-Q2 /Walts\ /Walts\ 
U-236 1.5493E-OS 10,390.697 20,781.394 O.ooE+OO 1.61E-Ql 3.22E-Ql 1.74E+02 3.48E+02 
U-238 -4.2851E-Q9 10.390.697 0.000 2.72E-02 2.71E-02 2.72E-02 Total Total 
Y-90 1.3475E+OO 10,390.697 20,781.394 O.ooE+OO 1.40E+04 2.80E+04 
Other Radionuclides 1,42E+04 2.84E+04 

ID.TemoJat<>SeledioIl s.u..m.l'\'.lJ1JlIItJ9~ ••ll!tCiledai 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: _ctor M..-otor: UGHTWATER UGHTWATER This Terr¢rte was used for the following reasons: 
Fuel Cladding: ALUM (6061) ALUM Th~ fuel matc!les ATR Template on ell but one pammeter(enrichmenl) making ATR. roasonabIe 

BOl HM Constituents: U-ALX U match. 
BOL Enrichment 0/0: 19.7909823 60 to 100 

Bumup Summary (MWd) Basis for burnup used in estimate: 
FromSFD Estimated

Nominal: 10,390.697 Nominel bumup caJculeled from the heavy metal mass destroyed. 
Boundlng:I--------t-----20::;':,7O':8::-1."'394:o:1'Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumul> Multiplier Given Bumup Estimated EOl Hilt/Given EOl HM 

Nomlnal:1 0.33 I 1.011 
Bounding: 0.65 ,

Reactor shutdown, core removal, storage, shlppmg or other date confirming that irradiation ceased for fuel.
 

'Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fueland TllIIljlIate lJIformation Estimated 

Fuel Nalll9: UNIV OF MICHIGAN (CONTROL) 1 Fuel decay start date: 2003 Canister usage: 
SNF 10 #: 1005 Estimates as of: 203) 18"x10' 

Fuel Units & Oeser: 82 - 9 CURVED PLATES Template: ATR (Ught Water, j~um.• 60 to 1()(),}o, U) 3.42 
Heavy Metal MlIS3: BOl=34.67k9 ; EOl.=32.87k9 'Template Bumup(MWd): 367.2 
ROD Storage Sit>: SRS Template BOL Heavy Metal Mass (MT): 0.00116689 

Template Decay Time' 25 yeals 

U. Estimates m b y. y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding)
-,;AC'C:-=-2",2;:;7~~~~~~~;c1.-;;:146~5o=E-;-Q;;;9:-~~~1:C"c;;708~.4;;2;;;3~~~-;3~,4~1c::6c;;.846 0.00E+OO~~~~1.96E-06 3.92E-06 Avg.MeV 
""A",m"--CC247.1:_-_~--_--",2::;.30:::=56:;;E~-Q~3=---_--71',=7~08""-o42=:3=_--___;3",47.1;.:6:-:;.846" O.OOE+OO 3.94E+OO 7.88E+OO 0.0150 3.197E+14 
-,;Ac:m:--~24:;;2"m"-~ ~4,,",1,,47;c6:;;E~-;o07;'------71,~708~.~42,,,3~ __~3",4;;1~6::;.846;;---------O:OOE+oo 7.09E-04 1.42E_Q3 0.0250 6.642E+13 
Am-243 1.4694E_Q6 1,708.423 3,416.846 O.OOE+OO 2.54E-03 5.09E_Q3 0.0375 5.785E+13 
-oC~---=147-- --"5=-=.7c7108~E~-,,09=--_~-,,1',=708"""-o42=:3=_- _ ___;3,,,4::.1;.:6"".846 O.OOE+OO 9.76E-06 1.95E-05 0.0575 6.212E+13 
CI-36 1.3124E-32 1,708.423 3,416.846 O.OOE+OO 2.24E-29 4.48E-29 0.0850 3.748E+13 
Cm-243 1.4562E-07 1,708.423 3,416.846 O.OOE+OO 2.49E_Q4 4.98E-04 0.1250 2.510E+13 

.;:C"=m":-.:;244O-,- ~~__~2.,,4::=22;;;1"'E~-~05=_---_:C'l,'=708""'.,;:42=:3=_~----;3;.:.,4~1c::6-;.8;46; O.OOE+OO 4.14E-02 8.28E-02 00 .. 22375050 3.236E+13 

.;:Co:o-6O:.."":-:-_~ ~_~2."'7~560~E~-~067_--~___;'l,'=708""'.,;:42=:3=_--___;3".4;.:1;.:6:::;.846 O.OOE+OO 4.71 E-Q3 9.42E-Q3 1.407E+13 
-oC~S:..-1:-:34=----------,,5."'88"'5=1=E~-Q4~-----"l,=708""'.742"'3:'___----'3",,4,,,1:-:6::0.84,,,6 O.OOE+OO 1.01 E+OO 2.01 E+OO 0.5750 2.306E+14 
Cs-l35 3.4477E-06 1,708.423 3,416.846 O.OOE+OO 5.89E_Q3 1.18E_Q2 0.8500 3.323E+12 
-3:C",S--,-1,=377_~~~~ __~1:.::.60~9"=9,;E+oo~,---~~~1:.::,7=:08??-.4:,:2::;3~~~_;3,,,4;.:1",6~.846C O.OOE+OO 3.09E+03 6.18E+03 1.2500 1.848E+12 
-;:EC'U--;1~54;:-- ~;cl.",6388~o=E-;-0;;;2:---~~_:C'l'c;;70;;-;8;.:..4;;2;;;3:-~~-;3~,4-;;1~6.846 0.OOE+oo~~~--,2;.:.60~E,",+O~1_._---,5~.';C60:;;E~+O~1 ~+--'21;c-..72;;;5OO5OO~~~-9;,.;::132~E+,-;1~0 
Eu-155 2.3957E_Q3 1,708.423 3,416.846 O.OOE+OO 4.09E+OO 8.19E+OO
 6.510E+06 
Fe-55 3.2707E-Q5 1,708.423 3,416.846 O.OOE+OO 5.59E_Q2 1.12E_Ql
 2.7500 5.328E+06 
H-3 3.4504E-Q3 1,708.423 3,416.846 O.OOE+OO 5.89E+OO 1.18E+Ol 3.5000 4.071E+03 
1-129 7.5300E_Q7 1,708.423 3,416.846 O.OOE+OO 1.29E_Q3 2.57E-03 5.ססOO 1.373E+03 
Kr-85 7.8540E_Q2 1,708.423 3,416.846 O.OOE+OO 1.34E+02 2.68E+02 7.ססOO 1.513E+02 
Np-237 9.5615E_Q6 1,708.423 3,416.846 O.OOE+OO 1.63E-02 3.27E_Q2 11.ססOO 1.693E+Ol 
Pa-231 2.7968E_Q9 1,708.423 3,416.846 O.OOE+OO 4.78E_Q6 9.56E_Q6 
Pt>-21 0 1.2612E-l0 1,708.423 3,416.846 O.OOE+OO 2.15E-07 4.31E_Q7 
Pm-147 1.2952E_Q2 1,708.423 3,416.846 O.OOE+OO 2.21E+Ol 4.43E+Ol 
Pu-236 1.7549E-02 1,708.423 3,416.846 O.OOE+OO 3.00E+Ol 6.00E+Ol 
Pu-239 4.2810E_Q4 1,708.423 3,416.846 O.OOE+OO 7.31E-Ol l.46E+OO
 
Pu-240 2.4357E_Q4 1,708.423 3,416.846 O.OOE+OO 4.16E-Ol 8.32E_Ql
 
Pu-241 2.6277E_Q2 1,708.423 3,416.846 O.OOE+OO 4.49E+Ol
 8.98E+Ol 
-::P~U--"2",42==-~~~__._--,3,,,.63~2;::9=E-,-Q=-=7~__~1,",7=:08??-.4:,:2::;3~~~_;3",4;.:1",6",.846 O.OOE+OO 6.21 E_Q4
 1.24E_Q3 
Ra-226 4.4444E-l0 1,708.423 3,416.846 O.OOE+OO 7.59E_Q7 1.52E_Q6 
Ra-228 1.9714E-14 1,708.423 3,416.846 O.OOE+OO 3.37E-l1 6.74E-l1 
-::R",u~-1~06"--~~_~_~--,2",.04=77=E-Q-"=-=7~~ 1,-,,7=:08??-.4,,,2::;3__~-,3,,,,4:.'1.;6",.846__  O.OOE+OO 3.50E_Q4 7.00E_Q4 
Se-79 1.2933E-Q5 1,708.423 3,416.846 O.OOE+OO 2.21 E_Q2 4.42E_Q2 
$n-126 1.1574E-Q5 1,708.423 3,416.846 O.OOE+OO 1.98E-02 3.95E_Q2 
Sr-90 1.7092E+OO 1,708.423 3,416.846 O.OOE+OO 2.92E+03 5.84E+03 
Tc-99 4.2239E_Q4 1,708.423 3,416.846
 O.OOE+OO 7.22E_Ql
 1.44E+OO 
Th-229 7.7260E-12 1,708.423 3,416.846
 O.OOE+OO 1.32E-Q8
 2.84E-Q8 
~Th,",--=2~30=-~_~~_--;5",.84=9~7=E-:-087-~ __--,1,",7=:08~.4:,:2::;3~~~_;3",4;.:1",",6.846 O.OOE+OO 9.99E-05 2.00E_Q4
Th-232 2.6906E-14 1,708.423 3,416.846 O.OOE+OO 4.60E-l1 9.19E-ll 
TI-208 4.4336E-Q8 1,708.423 3,416.846 O.OOE+OO 7.57E-05 1.51E_Q4 
7'U-:-2",32~ ~__.;c1.",203~7=E-Q~7---~l,~708~.4~2",3----=3,-,,4~1,6:;::.846 O.OOE+OO 2.06E-Q4 4.11 E-Q4 Thermal Power 
-'Uc:-2=:3307---------3:::.~00:::_1=1::Eo_-Q"'97_----1'-',=708~.4_::2=:3:_--___;3"-,4'"'1"'6::o.846:-:-~--_;0"'.00=E,,+OO7:---"'5.._o1'=3E;=-Q6~---__;c1."'03=:E;=-05~-_t1Nominal Heat Bounding 
-CU;c-2"'34;;'- --'il.;;84"'9"'7~E-Q4~---__+l,""708;;,;::.4~2:;;3----"3~,4Ci16"'.846~--_0"i'.';;00,""E"'+OO~---'f3.i16;;E=c-Q"'1;___ 6.32E_Ql Output HeatOulpUt
-;::U,;-2;;;35~-----.~--,-2~'i-;72:;;35~E-OSi:i_----lf,7~08~.4;;:;23~--__;;_7.0';:;:OOO::;;c 1.48E-02 1.01 E-02 1.48E-02 (WallS) /Wattsl 
-;U:..-7236==------------'1:.:.54=C:::93'-:E=-Q5-7.:----71,,,7~08:c._;4273o_----'3'-',4=1-;6:::.846=-=-= 0:::.00=E=,+OO,= .::o2:.-:65~E-;-0::;2:--- 5.29E_Q2 3.61E+Ol 7.23E+Ol 
U-238 -4.2651E-Q9 1,708.423 0.000 9.35E-Q3 9.34E_Q3 9.35E-Q3 Total TOlal 
Y-90 1.7094E+OO 1,708.423 3,416.846 O.OOE+OO 2.92E+03 5.84E+03 
Other Radionuclides 2.94E+03 5.89E+03 

Template Selection Summary 
From SFD ~ Basis for Parameter Differences: 

Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 
Fuel Cladding:t----7Al"'U""Mc-::;(606=1:7)----t---="-;Accl"'U"'M:-='---1ThiS fuel matC:leS ATR Template on all but one parameter (enrichment) making ATR a reasonable 

BOl HM Constituents: lJ-ALJ( U malch. 
BOLEnrichmentOJo: 19.74999113 6010100 

Bumup Summary (MWd) Basis for bumuD used in estimate: 
FromSFD Estimated 

Nominal: 1.708.423 Nominal buml£P ~culaled from the hea~ metal mass destroyed. 
Bounding:1 I 3,416.846 IBounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumup Multiplier Given Bumup EstImated EOl HMlGI_ EOl HM
 
Nomlnal:1 0.16
 I 1.001 

Bounding: 0.31 ,
Reactor shutdown, cora removal, storage, stupptng or other date conflnntng that irradiation ceased for fuel. 

~atal bumup for all fuel assodated with this worksheet must be divided by BOL heavy metal mass ~o get specific bumup values (MWd'MT) 
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Fuel Radionuclide Inventory Worksheet 
I. FlId aud TempiatelnfOQtlaliWl 

Fuel Name: UNIV OF VIRGINIA 1 FueI decay start date: 
SNFID#: 279 Estimates as 01: 

Fuel Units & Deser: 44 - 22 FLAT PLATES
 Template: 

1966 
2030 

ATR (Ught Water, Alum., 60 to 100%, U) 

Estimated 
Canister usage: 

18"xl0' 
I 1.83 I 

Heavy Metal Mass: BOl=7.92kg ; EOL=6.86kg
 'Template Bumup(MWd): 
ROD Storage Sileo SRS
 Template BOL Heavy Metal Mass (MT): 

Template Decay Time: 
u.Estimates m x" Xb b 

CilMWd From Nominal Bounding Fuel Initial Activity 
Radionuelide Template Fuel Burnup (MWd)' Bumup (MWd)' (Ci) 
Ac-227 2.9739E-09 1,012.553 2,025.106 O.ooE+OO 
Am-241 2.5986E-03 1,012.553 2,025.106 O.ooE+OO 
Am-242m 3.7010E-07 1,012.553 2,025.106 O.ooE+OO 
Am-243 1.4858E-06 1,012.553 2,025.106 O.ooE+OO 
C-14 5.6944E-09 1,012.553 2,025.106 O.ooE+OO 
CI-36 1.3124E-32 1,012.553 2,025.106 O.ooE+OO 
Cm-243 7.9303E-08 1,012.553 2,025.106 O.ooE+OO 
Cm-244 9.3083E-06 1,012.553 2,025.106 O.ooE+OO 
Co-GO 1.0310E-Q7 1,012.553 2,025.106 O.ooE+OO 
Cs-l34 1.3254E-07 1,012.553 2,025.106 O.ooE+OO 
Cs-135 3.4477E-06 1,012.553 2,025.106 O.ooE+OO 
CS-137 1.0161E+OO 1,012.553 2,025.106 O.ooE+OO 
Eu-l54 2.1879E-03 1,012.553 2,025.106 O.ooE+OO 
EU-155 7.2930E-Q5 1,012.553 2,025.106 O.ooE+OO 
Fe-55 4.1912E-08 1,012.553 2,025.106 O.ooE+OO 
H-3 8.4913E-Q4 1,012.553 2,025.106 O.ooE+OO 
1-129 7.5300E-07 1,012.553 2,025.106 O.ooE+OO 
Kr-SS 1.5615E-02 1,012.553 2,025.106 O.ooE+OO 
Np-237 9.5861E-06 1,012.553 2,025.106 O.ooE+OO 
Pa-231 5.0790E-Q9 1,012.553 2,025.106 O.ooE+OO 
Pb-21 0 6.6176E-l0 1,012.553 2,025.106 O.ooE+OO 
Pm-147 1.7606E-Q5 1,012.553 2,025.106 O.ooE+OO 
PU-238 1.4406E-Q2 1,012.553 2,025.106 O.ooE+OO 
Pu-239 4.2763E-04 1,012.553 2,025.106 O.ooE+OO 
Pu-240 2.4297E-04 1,012.553 2,025.106 O.ooE+OO 
Pu-241 7.8949E-Q3 1,012.553 2,025.106 O.ooE+OO 
Pu-242 3.6329E-Q7 1,012.553 2,025.106 O.ooE+OO 
Ra-226 1.5169E-09 1,012.553 2,025.106 O.ooE+OO 
Ra-228 4.2429E-14 1,012.553 2,025.106 O.ooE+OO 
RU-l06 7.0833E-15 1,012.553 2,025.106 O.ooE+OO 
5e-79 1.2928E-Q5 1,012.553 2.025.106 O.ooE+OO 
5n-126 1.1571E-Q5 1,012.553 2,025.106 O.ooE+OO 
5r-90 9.4308E-Ql 1,012.553 2,025.106 O.ooE+OO 
Tc-99 4.2239E-Q4 1,012.553 2,025.106 O.ooE+OO 
Th-229 1.7968E-l1 1,012.553 2,025.106 O.ooE+OO 
Th-230 1.0855E-Q7 1,012.553 2,025.106 O.ooE+OO 
Th-232 4.9809E-14 1,012.553 2,025.106 O.ooE+OO 
T1-208 3.4995E-08 1,012.553 2,025.106 O.ooE+OO 
U-232 9.4798E-Q8 1,012.553 2,025.106 O.ooE+OO 
U-233 4.2538E-09 1,012.553 2,025.106 O.ooE+OO 
U-234 1.6617E-04 1,012.553 2,025.106 O.ooE+OO 
U-235 -2.7235E-06 1,012.553 0.000 1.59E-02 
U-236 1.5493E-Q5 1,012.553 2,025.106 O.ooE+OO 
U-238 -4.2851 E-09 1,012.553 0.000 1.88E-Q4 
V-90 9.4308E-Ql 1,012.553 2,025.106 O.ooE+OO 
Other Radionuelides 
m. TeJlIIlIateSeJedioIls.-..viIJUm .~C~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 

367.2 
0.00116689 

50 years 

Yo Yb 

Nominal Fuel Bounding Fuel 
tnventories(Ci) Inventories(Ci} 

3.01E-06 6.02E-06 
2.63E+OO 5.26E+OO 
3.75E-04 7.49E-04 
1.50E-03 3.01E-03 
5.77E-06 1.15E-05 
1.33E-29 2.66E-29 
8.03E-Q5 1.61E-04 
9.43E-03 1.89E-02 
1.04E-04 2.09E-04 
1.34E-04 2.68E-04 
3.49E-03 6.98E-03 
1.03E+03 2.06E+03 
2.22E+OO 4.43E+OO 
7.38E-02 1.48E-Ql 
4.24E-Q5 8.49E-05 
8.60E-Ol 1.72E+OO 
7.62E-04 1.52E-03 
1.58E+Ol 3.16E+Ol 
9.71E-03 1.94E-02 
5.14E-06 1.03E-05 
6.70E-Q7 1.34E-06 
1.78E-Q2 3.57E-Q2 
1.46E+Ol 2.92E+Ol 
4.33E-Ol 8.68E-Ql 
2.46E-Ql 4.92E-Ol 
7.99E+OO 1.60E+Ol 
3.68E-04 7.36E-04 
1.54E-06 3.07E-06 
4.30E-ll 8.59E-ll 
7.17E-12 1.43E-ll 
1.31E-02 2.62E-Q2 
1.17E-Q2 2.34E-Q2 
9.55E+02 1.91E+03 
4.28E-Ol 8.55E-Ql 
1.82E-Q8 3.64E-Q8 
1.10E-Q4 2.20E-Q4 
5.04E-ll 1.01E-l0 
3.54E-Q5 7.09E-Q5 
9.60E-Q5 1.92E-04 
4.31E-06 8.61E-Q6 
1.89E-Ql 3.77E-Ql 
1.32E-Q2 1.59E-Q2 
1.57E-Q2 3.14E-Q2 
1.84E-04 1.88E-04 
9.55E+02 1.91E+03 
9.82E+02 1.96E+03 

Gamma Sources 
Photon Total 
Energy Photons/sec 
Group (bOUnding) 

Avg.MeV 
0.0150 1.043E+14 
0.0250 2.166E+13 
0.0375 1.882E+13 
0.0575 2.027E+13 
0.0850 1.220E+13 
0.1250 7.973E+12 
0.2250 1.053E+13 
0.3750 4.585E+12 
0.5750 7.661E+13 
0.8500 8.207E+l1 
1.2500 3.319E+l1 
1.7500 2. 175E+l0 
2.2500 2. 109E+06 
2.7500 2.490E+06 
3.5000 1.367E+03 
 OO 5.556E+02סס.5
 OO 6.043E+Olסס.7
 OO 6.712E+00סס.11

Thermal Power 
Nominal Heat Bounding 

Output Heat Output 
/Watts} lWattal 
1.20E+Ol 2.40E+01 

Total Total 

Reactor Modorator: UGHTWATER UGHTWATER 
Fuel Cladding: ALUM (6061) ALUM 

BOl HM Constituents. U-ALl( U 
BOL Enrichment %:1--:;:92;;-.93=7=:560~73=---t----::60;;-t:"o'-:17oo=----I 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nomlnal:1 230.236 t.012.553 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding:1 280.841\ 2.025.106 Bounding oomup asslfll&d 10 be twice nominal bumup. 

Checks 
Estimated Bumup/ 

Bumup MuIUp4ler Given Bumup Estimated EOl HMlGlvan EOl HM 
Nominal: 0.41 4.40 I 1.011 

Bounding: 0.81 7.21,
Reactor shutdown, core removal, storage, shlpptng or other date conflnnlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this 'NOrksheet must be divided by BOl heavy metal mass to gel specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Infotmation Estimated 

Fuel Name: UNIV OF VIRGINIA 1Fuel decay start date: 1~'3 Canister usage: 
SNFID#: 952 Estimates as of: 2m;O 18"x10' 

Fuel Units & Deeer: 20 - 22 FLAT PLATES Template: ATR (Ught Water, Alum" 60 to 100%, U) 0.83
 
Heavy Metal Mass: BOl.=24.31kg ; EOl.=23.96kg 'Template Bumup(MWd): 3672
 
ROD Stor_ SIta: SRS Template BOL Heavy Metal Mess (MT): 0.001166l:9
 

Template Decay Time" 35 years 

ll. Estimates m b Y" Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Templata Fuel Bumup (MWd)' Bumup (MWd)' lei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 2.0068E-09 327.669 655.337 O.OOE..oo 6.58E-07 1.32E-06 Avg. MeV 
C;A:=m~-2""4;';;1------~----;2::;.5~2~51"'Eo-_oO;:3~-----'3;;;2~7;:;.66~9----655:337 O.OOE..oo 8.27E-01 1.65E..oo~_-1I--_00'.:::01c::50~--_4.;:.8:;:2:c:7=E+,-,1c::-3 
.:,A"'m"--=247.2"m"---__~ "3.::;96_;2='4,,Eo_-o"_7~---~3:;2=7":.66""'_9---_-,,6_;55~.337 O.ooE..oo 1.30E-04 2.60E_Q4 0.0250 1.002E+13 
';A;cm';--"'243-'=-_~ ;cl."'4660~"'Eo--06~----_;3;;;2"'7_;.66~9----6:;:5=_;5'C.33;;;:=7.----_;0'C.00~;;;Eo:"OO~---74.:;:88~E-_;04~----;;_9.'=7~5E~.-Q4~-_j~--:0-;.0~37:::5~_---:'8.'::71=2;;;E,,+_=12 
C-14 5.7053E_o9 327.669 655.337 O.ooE..oo 1.87E-06 3.74E-06 0.0575 9.377E+12 
CI-36 1.3124E-32 327.669 655.337 0.00E:-'''OO-=------'.:4.30E-30 8.60E-30 0.0850 5.650E+12 
Cm-243 1.1419E_o7 327.669 655.337 O.ooE..oo 3.74E-05 7.48E_Q5 0.1250 3.732E+12 
-;:C~m"-;-,,244~--_----_;c;1.::;65;;'22~Eo--o;;:5:;_---___;3:;;2,,7:;:.66~9----~65;c5",'",337 O.ooE..oo 5.41E-03 1.08E-02 0.2250 4.878E+12 
Co-6O 7.4047E_o7 327.669 655.337 O.OOE..oo 2.43E_Q4 4.65E-04 0.3750 2.122E+12 
-::C;=S-:-1:;:34.,----------c2"'.04~5~5=E_Q5~-----;;3=27~.;;-66=-;9~----;;65;O:5='.33'" 7 O.OOE..oo 6.70E_o3 1.34E-02 0.5750 3.507E+13 
Cs-135 3.4477E-06 327.669 655.337 O.ooE..oo 1.13E_o3 2.26E-03 0.8500 4.284E+l1 
-;C"'S:...-lO-;3;;:7~------~1.:.;436~5=;Eo-"OO~-----;3"'2"7-;.66~9-----;6~5=5.""337 O.ooE..oo 4.71 E-Hl2 9.41 E-Hl2 1.2500 2.072E+11 
Eu-l54 7.3230E-03 327.669 655.337 O.ooE..oo 2.40E..oo 4.80E..oo 1.7500 1.166E+l0 
""E:=u--;1"'55;c---------c50'.92~5"'9=E--;04~-----;;3;;:27"'.66;:;;;9;------"'65O-;5"'.3"'37 O.OOE..oo 1.94E-Ol 3.88E_ol 2.2500 9.754E+05 
-'-F-'-'e-~5"'5'----------=2.=27"'9~1c:::E'-'-06"'__---~3:;2=7.~88_;9:'_---_.::6"'55"".~337---0-.ooE"OO 7.47E-04 1.49E_o3 2.7500 9.305E+05 
-;.H'::--3==- -=1.~96"'98~E_:-o:::3:_---_o3:;:2=:'7.';:66;o:9:'_---_;65~5"'.;;_33:~7 O.ooE..oo 6.45E-Ol 1.29E..oo 3.5000 5.742E+02 
-'-1-'_'1-":2'=9 -':-7"'.5"'300~E=_-o_=7=_---~3?2=7_;.66~9----_.::6"'5""5.~33;:~7 O.ooE..oo 2.47E_Q4 4.93E_Q4 5.ססOO 2.353E+02 
Kr-85 4.1176E_o2 327.669 655.337 O.ooE..oo 1.35E-Hll 2.70E-Hll 7.ססOO 2.584E+Ol 
.;;N:<:P-_:2~377-------_9"'.~57:o5=2~Eo_-06~----_::3:=2=:'7.:;:66"'9~---___=65;::50'.33,,: 7 0.00;;·E'""OO'.;;;~---;3;".1;.::4"EO'-03~----.:;6c-:.2"'7"E"'_o;;;3~-iI---cl:-;1'::.0000=:------:2c;.sa°-=7E=+'-=00= 
Pa-231 3.9379E_o9 327.669 655.337 O.ooE..oo 1.29E-06 2.58E_06 
Pb-21 0 3.3115E-10 327.669 655.337 O.ooE..oo 1.09E-07 2.17E_o7 
Pm-147 9.2402E_Q4 327.669 655.337 O.ooE..oo 3.·"03;;;E'"--=0""1-----=6'-=.08"'E'"_o';:O-l--l1 

Pu-238 1.6217E_o2 327.889 655.337 O.OOE..oo 5.31E..oo 1.06E-Hl1 
Pu-239 4.2810E_Q4 327.669 655.337 O.ooE..oo 1.40E-01 2.81E-Ol 
Pu-240 2.4333E_Q4 327.669 655.337 O.ooE..oo 7.97E_o2 1.59E-Ql 
Pu-241 1.6242E-Q2 327.669 655.337 O.ooE..oo 5.32E..oo l.06E-Hll 
Pu-242 3.6329E_o7 327.669 655.337 0.ooE~"OO~----=1;.::.1;:;9"E"'-04~------,2"'.:?36=E"'_Q4=-=---11 
Ra-226 9.0114E-l0 327.669 655.337 O.ooE..oo 2.95E_o7 5.91E-07 
~RO:a:.;-22=8-------3"'.o;10=':1;.;:9.;::E--'-1-.::4'------;3:=27=:'.-=66;;;9:'-----;65~5"'.;;;337 O.ooE..oo 1.02E-ll 2.03E-l1 
Ru-108 2.1225E-l0 327.889 655.337 O.ooE..oo 6.95E-oB 1.39E-07 
-;OSi':e-'-::7;;;9:O---------71.:;;:2930~.;::E-;_Q5;';:------;;3:;:27=:'."'66;;;9:'-----;65~5~'.337 O.ooE..oo 4.24E_o3 8.47E-03 

-;oS;.::n.;;;-1;c-26=-- ---,1;-:;.~15"'7:o;lE=--Q5~---____;:3:;:27=:'.;;_88=_;9;___--___;6;;:5~5.",,337 O.OOE..oo 3..';-79e:::E"'_o;;:3;;---__-;7.:;.58~E-03~--j1 
~S~r--"90'=--------1:;:.34~7:'=2'=E"OO~'-----_::3:=27~._=66;::9:'_---_.::6_=550'.33;0:7 O.ooE..oo 4.41 E-Hl2 8.83E-Hl2
Tc-99 4.2239E_Q4 327.669 655.337 O.ooE..oo 1.38E_o1 2.77E_ol 
Th-229 1.2407E-l1 327.669 655.337 0.00~E..oo'-;;;:;---74."'07"'E=-_o"'9~-----;;8':;.1=3E=_o~9--lI 
Th-230 8.3497E-oB 327.669 655.337 O.ooE..oo 2.74E_Q5 5.47E-05 
~Th;:--;2:;;32;c---------'3~.;;:83~7~1-;:E""-lc;4'------.::3"'27;,'.,;66~9~----.::6~55"'.;;;:33c7 O.ooE..oo 1.26E-ll 2.51E-ll 
TI-208 4.0414E-oB 327.669 655.337 O.ooE..oo 1.32E_Q5 2.65E_Q5 
7U:-:-2~3;;;,2';:_-.:_-.:.:.:~~~==:==~1~.0~948~~Et-o~7~=======~3~27~."'88", ~:::9:::======~65:;~5.~33""7 O.OOE..oo 3.59E-05 7.17E-05 Thermal Power 
-iUi-:~233:;:;_--_------.:;.3.:;;6_=27;;;5"E=--~09~---___;3;;;2,,7';.66~9----.;;6~55"'.;;33;;:7;-----0~.;;00"'E"'''OO~:_---;1".1;;9:;:E'''-06~----.:;2::;.38~Ec;-<l6~-_lINominal BoundingHeat 
7Ui-:-2=34'='- 1'i."'856;;;;;2~E"'-Q4;;;----__;;3:=27~.;;_66;;;9:'_----"65:=5"'.33'" 7 O.ooE..oo 6.08E-02 1.22E_ol Output Heat Output
U-235 -2.7235E_06 327.669 0.000 1.04E_o2 9.50E-03 1.04E_o2 <Watts) <Watts) 
U-236 1.5493E_o5 327.669 655.337 O.ooE..oo 5.08E-03 1.02E_o2 5.48E+OO 1.10E+Ol 
U-238 -4.2851E-09 327.669 0.000 6.55E_o3 6.55E-03 6.55E_o3 Total Total 
V-90 1.3475E..oo 327.669 655.337 O.ooE..oo 4.42E-Hl2 8.83E+02 
Other Radianuelides 4.48E-Hl2 8.97E-Hl2 
m. t .....te Selection S-ry••llunnl 
Template selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHT WATER UGHT WATER This Template was used for the following reasons: 

Fuel Claddlng:I----'A:CL'OU=M:'(=606=':l:')--+---="'-;A'="LU"'M::""-'---1This luel meldles ATR Template 0<1 ell but one parameler (enrldllnenll making ATR e reasonable 
BOL HM Constituents: U3S12 U meldl. 

BOL Enrichment %: 19.77478682 60 to 100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
From SFD Estimated 

NomInal:1 I 327.669 Nominal buml.\p cctculated from the heavy metal mass destroyed. 
Bounding: 655.337 Bounding bumup assumed to be twice nominal bumup. 

Checks 
EstimalBd Bumupl 

BumUD MultiDller Given BumuD Estimated EOL HINGlven EOL HM
 
Nominal: 0.04
 I 1.001
 

Bounding: 0.09
 ,
Reactor shutdown, core removal, storage, shipping or other date confmnlng that IrradiatIOn ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be c:fjvided by BOL heavy metal mass to get specific bumup values (MWci'MT) 
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Template Inf<>tmation Estimated 

Fuel Name: US/UK FUEL PINS 1Fuel decay start date: 1994 Canister usage: 
SNFID#: 356 Estimates as of: 2030 18"xl0' 

Fuel Units & Oeser: 66 . ROD Template: (Worst Case) 0.51 
Heavy Metal Mass: BOl.= ; EOl=8.04k9 'Template Bumup(MWd): 62.5 
ROD Storage Site: INEEl Tamplate BOL Heavy Metal Ma•• (MT): 0.00186865 

Tamplate Dac:ay Time' 35 years 

n. Estimates m x" x. b y" y. Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photonsll!8C 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 2.3072E-06 7,639.694 7,639.694 O.ooE+OO 1.76E-02 1.76E-02 Avg.MeV 
Am-241 8.4448E+OO 7,639.694 7,639.694 O.ooE+OO 6.45E+04 6.45E+04 0.0150 9.362E+15 
Am-242m 1.6848E-Q2 7,639.694 7,639.694 O.ooE+OO 1.29E+02 1.29E+02 0.0250 1.863E+15 
Am-243 1.6320E-Q2 7,639.694 7,639.694 O.ooE+OO 1.25E+02 1.25E+02 0.0375 1.627E+15 
C-14 1.2090E-Ol 7,639.694 7,639.694 O.ooE+OO 9.24E+02 9.24E+02 0.0575 2.560E+15 
CI-36 2.2849E-03 7,639.694 7,639.694 O.ooE+OO 1.75E+Ol 1.75E+Ol 0.0850 9.994E+14 
Cm-243 B.6624E-Q4 7,639.694 7,639.694 O.ooE+OO 6.62E+OO 6.62E+OO 0.1250 7.833E+14 
Cm-244 1.6848E-Ol 7,639.694 7,639.694 O.ooE+OO 1.29E+03 1.29E+03 0.2250 8.658E+14 
Co-50 2.8086E+Ol 7,639.694 7,639.694 O.ooE+OO 2.15E+05 2.15E+05 0.3750 3.703E+14 
Cs-l34 3.4148E-Q4 7,639.694 7,639.694 O.ooE+OO 2.61E+OO 2.61E+OO 0.5750 6.022E+15 
Cs-135 4.3976E-04 7,639.694 7,639.694 O.ooE+OO 3.36E+OO 3.36E+OO 0.8500 2.301E+14 
Cs-137 2.1049E+Ol 7,639.694 7,639.694 O.ooE+OO 1.61E+05 1.61E+05 1.2500 1.609E+16 
EU-l54 1.2500E+OO 7,639.694 7,639.694 O.ooE+OO 9.55E+03 9.55E+03 1.7500 7.116E+12 
Eu-155 6.8966E-02 7,639.694 7,639.694 O.ooE+OO 5.27E+02 5.27E+02 2.2500 8.436E+l0 
Fe-55 2.9308E-Ol 7,639.694 7,639.694 O.ooE+OO 2.24E+03 2.24E+03 2.7500 2.3nE+l0 
H-3 2.4311E-Ql 7,639.694 7,639.694 O.ooE+OO 1.86E+03 1.86E+03 3.5000 1.903E+07 
1-129 1.0618E-Q5 7,639.694 7,639.694 O.ooE+OO 8.11E-Q2 8.11E-02 5.ססOO 8.080E+06 
Kr-85 5.9882E-Ql 7,639.694 7,639.694 O.ooE+OO 4.57E+03 4.57E+03 7.ססOO 9.253E+05 
Np-237 1.5668E-04 7,639.694 7,639.694 O.ooE+OO 1.20E+OO 1.20E+OO 11.ססOO 1.059E+05 
Pa-231 2.8656E-Q6 7,639.694 7,639.694 O.ooE+OO 2.19E-Q2 2.19E-Q2 
Pb-210 2.3918E-08 7,639.694 7,639.694 O.ooE+OO l.63E-Q4 l.83E-04 
Pm-147 1.6900E-Q2 7,639.694 7,639.694 O.ooE+OO 1.29E+02 1.29E+02 
Pu-238 -8.6123E-Ol 7,639.694 0.000 2.07E+03 O.ooE+OO 2.07E+03 
Pu-239 -4.B440E-Q2 7,639.694 0.000 2.50E+02 O.ooE+OO 2.50E+02 
Pu-240 -3.oo95E-Ol 7,639.694 0.000 3.19E+02 O.ooE+OO 3.19E+02 
Pu-241 -1.0411E+02 7,639.694 0.000 8.22E+04 O.ooE+OO 8.22E+04 
Pu-242 -1.1381E-Q4 7,639.694 0.000 1.38E+OO 5.12E-Ol 1.38E+OO 
Ra-226 6.4400E-Q8 7,639.694 7,639.694 O.ooE+OO 4.92E-Q4 4.92E-Q4 
Ra-228 5.9952E-Q7 7,639.694 7,639.694 O.ooE+OO 4.58E-03 4.58E-Q3 
Ru-l06 8.5526E-Q7 7,639.694 7,639.694 O.ooE+OO 6.53E-03 6.53E-Q3 
5e-79 1.9181E-Q4 7,639.694 7.639.694 O.ooE+OO 1.47E+OO 1.47E+OO 
5n-126 1,6671E-Q4 7,639.694 7,639.694 O.ooE+OO 1.27E+OO 1.27E+OO 
5r-90 1.9799E+Ol 7,639.694 7,639.694 O.ooE+OO 1.51E+05 1.51E+05 
Tc-99 6.7678E-Q3 7,639.694 7,639.694 O.ooE+OO 5.17E+Ol 5.17E+Ol 
Th-229 1.7488E-Q6 7,639.694 7,639.694 O.ooE+OO 1.34E-Q2 1.34E-02 
Th-230 5.8704E-Q6 7,639.694 7,639.694 O.ooE+OO 4.48E-02 4.48E-Q2 
Th-232 6.0208E-Q7 7,639.694 7,639.694 O.ooE+OO 4.5OE-03 4.5OE-Q3 
TI-208 8.7573E-Q5 7,639.694 7,639.694 O.ooE+OO 6.69E-Ql 6.69E-Ql 
U-232 2.3706E-Q4 7,639.694 7,639.694 O.ooE+OO 1.81E+OO 1.81E+OO Thermal Power 
U-233 3.6128E-Q4 7,639.694 7,639.694 O.ooE+OO 2.76E+OO 2.76E+OO Nominal Heat Bounding 
U-234 1.2788E-Q2 7,639.694 7,639.694 O.ooE+OO 9.77E+Ol 9.77E+Ol Omput HestOutput 
U-235 5.7486E-Q4 7,639.694 7,639.694 6.92E-03 4.40E+OO 4.40E+OO /Wattsl /Wallsl 
U-236 2.3485E-Q4 7,639.694 7,639.694 O.ooE+OO 1.79E+OO 1.79E+OO 7.53E+03 7_62E+03 
U-238 1.1581E-Q4 7,639.694 7,639.694 8.61E-Q4 8.86E-Ql 8.86E-Ql Total Total 
Y-90 1.9804E+Ol 7,639.694 7,639.694 O.ooE+OO 1.51E+05 1.51E+05 
Other Radionuclides 4.71E+05 4.71E+05 
'UI. T~te~s.m-...v.$ llndC/le¢b 
Template Selection Summary 

FromSFD Uaed Basis for Parameter Differsnces: 
Reactor Moderator: GRAPHrrE (WorslCase) This Template was used for the following reasons; 

Fuel Cladding: SST (316) SSHnconel This fuel didn, dosely match any existing templates, theref019 the worst case template was used. 
BOl HM Constituents: Pu02-U02 U, Th, & Pu 

BOL Enrichment %: 010100 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal: 7,639.694 Nominal bumup set equal to bounding bumup. 
Boundlng:t--------t-----:7-::,6:-:3"9.-o694::-:1·Soundlng bumup estimated by assuming BOL heavy melal mass was twice EOl. 

Checks 

Estimated Bumupf 
Bumup Multiplier Given Bumup EaIImated EOl HMlGiven EOl HM 

Nomlnal:1 14.21 I 591.641 
Bounding: 14.21 ,

Reactor shutdown, core removal, storage, shipping or other dale confumang that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheel must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. Fuel and Tel1lpIate lJlIoftl18tioD Estimated 

Fuel Nalr.~: VBWR 'Fuel decay start date:
 1962
 Canister usage: 
SNFID#: 855 Estimates as of:
 2000
 18"x10' 

Fuel Units & Oeser: 7 - ROO Template:
 PWR (Ugh1Water. Zirc, Oto 5%, U)
 0.19 
Heavy Metal M..-",,: BOI;6.58kg ; E0'-"4.04kg 2Tempuate Bumup(MWd):
 61.132
 
ROD Storage &r.e: INEEl Template BOl Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time"
 65 yeal'S 
D. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Sounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.2581E-09 2,413.708 4,827.416 O.OOE-tOO 3.04E-Q6 6.07E-06 Avg.MeV 
Am-241 1.4761E-Q1 2,413.708 4,827.416 ---O-.OOE-tOO 3.56E+02 7.13E+02 0.0150 1.307E+14 
Am-242m 2.5032E-Q4 2,413.708 4,827.416 O.OOE+OO 6.04E-Q1 1.21E+OO 0.0250 2.596E+13 
Am-243 6.2387E-Q4 2,413.708 4,827.416 O.OOE+OO 1.51E-tOO 3.01E+OO 0.0375 2.427E+13 
C-14 4.7739E-OS 2,413.708 4,827.416 O.OOE-tOO 1.15E-Q1 2.30E-Q1 0.0575 3.330E+13 
CI-36 8.0297E-07 2,413.708 4,827.416 O.OOE-tOO 1.94E-Q3 3.88E-03 0.0850 1.421E+13 
Cm-243 1.2099E-04 2,413.708 4,827.416 O.OOE-tOO 2.92E-01 5.84E-Q1 0.1250 9.266E+12 
Cm-244 1.5560E-Q2 2,413.708 4,827.416 O.OOE+OO 3.76E+01 7.51E+01 0.2250 1.208E+13 
Co-6O 4.9580E-Q5 2,413.708 4,827.416 O.OOE+OO 1.20E-Q1 2.39E-Q1 0.3750 5.228E+12 
Cs-134 1.7022E-Q9 2,413.708 4,827.416 O.OOE+OO 4.11E-06 8.22E-06 0.5750 1.245E+14 
Cs-135 1.4433E-OS 2,413.708 4,827.416 O.OOE-tOO 3.48E-Q2 6.97E-Q2 0.8500 9.977E+11 
Cs-137 6.9929E-Q1 2,413.708 4,827.416 O.OOE-tOO 1.69E+03 3.38E+03 1.2500 4.665E+11 
Eu-154 1.8023E-Q3 2,413.708 4,827.416 O.OOE+OO 4.35E-tOO 8.70E+OO 1.7500 2.684E+10 
Eu-155 2.6793E-Q5 2,413.708 4,827.416 O.OOE-tOO 6.47E-02 1.29E-Q1 2.2500 4.727E+06 
Fe-55 1.4580E-08 2,413.708 4,827.416 O.OOE-tOO 3.52E-Q5 7.04E-QS 2.7500 2.351E+07 
H-3 3.8588E-03 2,413.708 4,827.416 O.OOE-tOO 9.31E+OO 1.88E+01 3.5000 1.167E+06 
1-129 9.8288E-07 2,413.708 4,827.416 O.OOE-tOO 2.37E-03 4.74E-Q3 5.ססOO 4.983E+05 
Kr-SS 4.0617E-Q3 2,413.708 4,827.416 O.OOE+OO 9.80E-tOO 1.96E+01 7.0000 5.735E+04 
Np-237 1.2845E-Q5 2,413.708 4,827.416 O.OOE-tOO 3.OSE-Q2 6.10E-Q2 11.ססOO 6.583E+03 
Pa-231 1.6376E-09 2,413.708 4,827.416 O.OOE-tOO 3.95E-06 7.91E-06 
Pb-21 0 2.8795E-10 2,413.708 4,827.416 O.OOE-tOO 6.95E-Q7 1.39E-06 
Pm-147 1.3264E-07 2,413.708 4,827.416 O.OOE-tOO 3.20E-04 6.40E-04 
Pu-238 5.8882E-Q2 2,413.708 4,827.41'6 O.OOE+OO 1.42E+02 2.64E+02 
Pu-239 1.1613E-Q2 2,413.708 4,827.416 O.OOE-tOO 2.80E+01 5.61E+01 
Pu-240 1.5142E-Q2 2,413.708 4,827.416 O.OOE-tOO 3.65E+01 7.31E+01 
Pu-241 2.1269E-Q1 2,413.708 4,827.416 O.OOE-tOO 5.13E+02 1.03E+03 
Pu-242 6.4260E-Q5 2,413.708 4,827.416 O.OOE-tOO 1.55E-01 3.10E-Q1 
Ra-226 5.8889E-10 2,413.708 4,827.416 O.OOE+OO 1.42E-06 2.83E-06 
Ra-228 5.3038E-12 2,413.708 4,827.416 O.OOE-tOO 1.28E-Q8 2.56E-Q8 
Ru-106 6.8138E-19 2,413.708 4,827.416 O.OOE-tOO 1.64E-15 3.29E-15 
Se-79 1.2372E-Q5 2,413.708 4,827.416 O.OOE-tOO 2.99E-Q2 5.97E-02 
Sn-126 2.S194E-Q5 2,413.708 4,827.416 O.OOE-tOO 6.08E-Q2 1.22E-Q1 
Sr-90 4.4913E-01 2,413.708 4,827.416 O.OOE-tOO 1.08E+03 2.17E+03 
Tc-99 3.9357E-Q4 2,413.708 4,827.416 O.OOE+OO 9.50E-01 1.90E+OO 
Th-229 1.9331E-10 2,413.708 4,827.416 O.OOE+OO 4.67E-Q7 9.33E-Q7 
Th-230 3.5223E-Q8 2,413.708 4,827.416 O.OOE-tOO 8.50E-Q5 1.70E-Q4 
Th-232 5.3085E-12 2,413.708 4,827.416 O.OOE-tOO 1.28E-Q8 2.56E-08 
T1-208 1.3102E-Q7 2,413.708 4,827.416 O.OOE-tOO 3.16E-Q4 6.33E-Q4 
U-232 3.5497E-Q7 2,413.708 4,827.416 O.OOE+OO 8.57E-Q4 1.71E-Q3 Thermal Power 
U-233 2.6647E-Q8 2,413.708 4,827.416 O.OOE-tOO 6.43E-Q5 1.29E-Q4 Nominal Heat Bounding 
U-234 5.5023E-Q5 2,413.708 4,827.416 O.OOE-tOO 1.33E-Q1 2.66E-Q1 OU1put Heat Output 
U-235 -1.4485E-06 2,413.708 0.000 3.29E-03 O.OOE-tOO 3.29E-Q3 (Watts) (Watts) 
U-238 7.5969E-06 2,413.708 4,827.416 O.OOE-tOO 1.83E-02 3.67E-Q2 3,54E+01 7.08E+01 
U-238 -2.6129E-07 2,413.708 0.000 1.70E-Q3 1.07E-03 1.70E-Q3 Total Total 
V-90 4.4913E-Q1 2,413.708 4,827.416 O.OOE+OO 1.08E+03 2.17E+03 
Other Radionuclides 1.63E+03 3.27E+03 
In.Tenq))ateSdect-ion Summlll'Y, BUtllIlP ~.llM~ 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences:
 
_Moderato<: UGHTWATER UGHTWATER This Template was used forthe following reasons:
 

Fuel Cladding: ZIRG-2 ZIRC This fuel matches on at parameters except enrichment. 
BOl HM Constituents: U02 U 

BOl Enrichment %: 23.16820093 Ot05 

Bumup Summary (MWd)' Basis for bumup used in estimate: 
FromSFD Estimated 

Nominal:1 I 2,413.708 Nominal bumup cdculated lrom the heavy melal mass destroyed. 
Bounding: 4,827.416 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Eslima1Bd EOl HMlGlven EOl HM 

Nominal:1 10.48 1 1.031 
Bounding: 20.97 ,

Reactor shutdown, core removat, storage. shipping or other date conflnmng that Irradiation ceased for fuel.
 

2Total bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
I. FueiandT~leInf~ Estimated 

Fuel Name: VBWR (GENEVA) 1Fuel decay start date: 1961 Canister usage: 
SNFID#: 285 Estimates 89 of: 2030 18"x10' 

Fuel Units & Doser: 4 - CANISTER OF SCRAP Template: Pathfinder (Ught Water, SST. 60 to 100%. U) 0.31 
Heavy Metal Mass: BOL=12.54kg ; EOl=12.39kg "remplate Bumup(MWd): 6.01 
ROO Storage Site: INEEL Template BOl Heavy Metal Mass (MT): 0.00012862
 

Template Decay Time' 65 years
 

D. Estimates m x" Xb b Yo Yb Gamma Sources 
Photon Total 

CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuelide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 

Ae-227 4.5940E-OS 135.651 271.303 O.ooE+OO 6.23E-OO 1.25E-05 Avg.MeV 
Am-241 1.1471E-04 135.651 271.303 O.ooE+OO 1.56E-02 3.11E-02 0.0150 9.903E+12 
Am-242m 7.4210E-09 135.651 271.303 O.ooE+OO 1.01E-OO 2.01E-OO 0.0250 2.057E+12 
Am-243 9.8236E-l0 135.651 271.303 O.ooE+OO 1.33E-07 2.67E-07 0.0375 1.786E+12 
C-14 2.2928E-04 135.651 271.303 O.ooE+OO 3.11E-02 6.22E-02 0.0575 1.919E+12 
CI-36 1.2260E-OO 135.651 271.303 O.ooE+OO 1.66E-04 3.33E-04 0.0850 1.159E+12 
Cm-243 1.2000E-1O 135.651 271.303 O.ooE+OO 1.63E-OS 3.26E-OS 0.1250 7.514E+11 
Cm-244 7.3577E-l0 135.651 271.303 O.ooE+OO 9.98E-OS 2.ooE-07 0.2250 9.989E+11 
Co-60 1.3732E-03 135.651 271.303 O.ooE+OO 1.86E-Ol 3.73E-Ol 0.3750 4.356E+11 
Cs-l34 1.2709E-l0 135.651 271.303 O.ooE+OO 1.72E-OS 3.45E-08 0.5750 7.328E+12 
Cs-l35 3.0316E-05 135.651 271.303 O.ooE+OO 4.11E-03 8.22E-03 0.8500 7.117E+l0 
Cs-137 7.2579E-Ol 135.651 271.303 O.ooE+OO 9.85E+Ol 1.97E+02 1.2500 5.151E+l0 
Eu-l54 5.9750E-05 135.651 271.303 O.ooE+OO 8.11E-03 1.62E-02 1.7500 1.831E+09 
Eu-155 1.0577E-05 135.651 271.303 O.ooE+OO 1.43E-03 2.87E-03 2.2500 3.463E+05 
Fe-55 4.1631E-07 135.651 271.303 O.ooE+OO 5.65E-05 1.13E-04 2.7500 1.551E+05 
H-3 4.6722E-04 135.651 271.303 O.ooE+OO 6.34E-02 1.27E-Ol 3.5000 3.325E+Ol 
1-129 7.3195E-07 135.651 271.303 O.ooE+OO 9.93E-05 1.99E-04 5.0000 1.402E+Ol 
Kr-85 5.9418E-03 135.651 271.303 O.ooE+OO 8.OSE-Ol 1.61E+OO 7.0000 1.584E+OO 
Np-237 1.1499E-06 135.651 271.303 O.ooE+OO 1.56E-04 3.12E-04 11.0000 1.802E-ol 
Pa-231 7.OS99E-08 135.651 271.303 O.ooE+OO 9.62E-OO 1.92E-05 
Pb-210 2.2363E-12 135.651 271.303 O.ooE+OO 3.03E-l0 6.07E-l0 
Pm-147 4.2296E-07 135.651 271.303 O.ooE+OO 5.74E-05 1.15E-04 
Pu-238 2.3295E-04 135.651 271.303 O.ooE+OO 3.16E-02 6.32E-02 
Pu-239 6.6722E-04 135.651 271.303 O.ooE+OO 9.05E-02 1.81E-Ol 
Pu-240 8.6556E-05 135.651 271.303 O.ooE+OO 1.17E-02 2.35E-02 
Pu-241 1.6869E-04 135.651 271.303 O.ooE+OO 2.29E-02 4.58E-02 
Pu-242 1.9717E-09 135.651 271.303 O.ooE+OO 2.67E-07 5.35E-07 
Ra-226 4.5740E-12 135.651 271.303 O.ooE+OO 6.20E-l0 1.24E-09 
Ra-228 8.3511E-12 135.651 271.303 O.ooE+OO 1.13E-09 2.27E-09 
Ru-1OO 2.0516E-19 135.651 271.303 O.ooE+OO 2.78E-17 5.57E-17 
Se-79 1.3220E-05 135.651 271.303 O.ooE+OO 1.79E-Q3 3.59E-03 
Sn-126 1.1489E-05 135.651 271.303 O.ooE+OO 1.56E-Q3 3.12E-03 
Sr-90 6.6872E-Ol 135.651 271.303 O.ooE+OO 9.07E+Ol 1.81E+02 
Te-99 4.6639E-04 135.651 271.303 O.OOE+OO 6.33E-02 1.27E-Ol 
Th-229 2.3727E-ll 135.651 271.303 O.ooE+OO 3.22E-09 6.44E-09 
Th-230 2.7354E-l0 135.651 271.303 O.ooE+OO 3.71E-oB 7.42E-OS 
Th-232 8.3594E-12 135.651 271.303 O.ooE+OO 1.13E-09 2.27E-09 
TI-208 1.6228E-oB 135.651 271.303 O.ooE+OO 2.20E-OO 4.40E-OO 
U-232 4.3960E-oB 135.651 271.303 O.ooE+OO 5.96E-OO 1.19E-05 Thermal Power 
U-233 3.3344E-09 135.651 271.303 O.ooE+OO 4.52E-07 9.05E-07 Nominal Heat Bounding 
U-234 4.0749E-07 135.651 271.303 O.ooE+OO 5.53E-05 l.l1E-04 Output Heat Output 
U-235 -2.7761 E-06 135.651 0.000 5.99E-Q3 5.62E-03 5.99E-Q3 (Wattsl /Wattsi 
U-236 1.6190E-05 135.651 271.303 O.ooE+OO 2.20E-03 4.39E-03 1.10E+OO 2.21E+OO 
U-238 -2.8547E-09 135.651 0.000 3.28E-Q3 3.28E-03 3.28E-03 Total Total 
Y-90 6.6869E-Q1 135.651 271.303 O.ooE+OO 9.07E+Ol 1.81E+02 
Other Radianuelides 1.23E+02 2.48E+02 

m.l'etltOIate ~ Summarv. Bunut .andC~ 
Template selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: LIGHT WATER UGHTWATER This Templale was used for the following reasons: 

Fuel Cladding: SST (304) SST This fuel matches on aU parameters except enrichment. 
BOl HM Constituents: U02 U 

BOL Enrichment %: 22.12897667 6010100 

BumupSumma~(MWdY Basis for bumup used in estimate: 
FromSFO Estimated 

Nomlnal:1 I 135.651 Nominal bumup calculated from the heavy metal mass destroyed. 
Bounding: 271.303 Bounding bumup assumed to be twice nominal bumup. 

Checks
 

Estimated Bumupl
 
BumuD Mu1tiD11er
 Given BumuD
 Estimated EOl HMlGlven EOl HM
 

Nominal:
 0.23
 1 1.001 
Bounding:
 0.46
 ,

Reactor shutdown. core removal. storage. shipping or other date conflnmng that Irradiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT). 

I 
I 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Wonuatiml Estimated 

Fuel Name: VEPCO 1Fuel decay start date: 1983
 Canister usage: 
SNFID#: 286 Estimates as of: 2030
 PWR 

Fuel Units & Deocr: 20 - 15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc. 0 to 5%, U)
 1.00 
Heavy Metal Mass: BOL=9148.29l<g ; EOl=8832.18kg "Template Bumup(MWd):
 61.92
 
ROD S'or_ Sib: INEEL Template BOL Heavy Metal Mass (MT):
 0.00176911 

Template Decay Time'
 35 yea's 
n. Estimates m x. b Y. Gamma Sources 

Photon Total 
Ci/MWd From Nominal Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photonslsec 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) tnventories(Ci) Group (boUnding) 
Ac-227 8.7758E-l0 300,603.756 601,207.512 O.ooE+OO 2.64E-04 5.28E-04 Avg. MeV
';;A":m:-c-2:c:4co1--------,1;.:.435';-;;;"'2;oE_{)~1-----,300~c;,60;;;;;-3."'7~56;;-----:60;;c;1';,2"'07"'.51-2--0JJoE..oo---~4~31~E'c"+04~-·--'8;C:.63~EO:+04~-+---=:0"'.OO:l~5O:-:-----'3"'.23=5E;;+'01~6 
Am-242m 2.8698E_{)4 300,603.756 601,207.512 O.ooE+OO 8.63~--1-.73E+02 0.0250 6.523E+15 
"AC:mC--"'243~"-------'--"'6"'.2"'56~5O;E=-_{)4~----;';300;;;;-,603;;;';;;':.7:;;56'T----'60;;C;1-';,2:;;0C-;7~.5~-12 O.ooE+OO 1.86E+02 3.7;;;6~E+O~2;;--n---'O~.0~3"'7~5----;6;:;.222~E"'+':1;;-5 
C-14 4.7901 E-05 300,603.756 601,207.512 O.ooE+OO 1.44E=+O'7'1,--_~_--,27·;88:;==E=+O'7'1 __+_..:0:::.05"",75,,---__-,7..:.1__88~E,-,+-,150C 
~CCc'-~36~:- 8~.~02;c9;:7;i:E=--0~7:-__---c300;,'~""603~:c:.7;;:5,,,6__--:60~1,;,2",0",,7.5;12 O.ooE+OO 2.41;;E=-_{)~1_. __-:4;-,.:c:63c;E=---;;0",1_-tt-_-::0,:.0850=:_---;.;3',:,62O=E~+~15 
.,C"'m:--"'24;;3c--- 2:;:."'508~1,;::E-;-{)4;;;__---"'300~,60;;;;;3'_.;.7~56;;__--60~1_';,2;;;0",7 c.;:512 O.ooE+OO 7.54.='=E+O-'7'1,--- _::lcc.5"'1"'E-'+O?2O----I~--=0'C.1.:::2500,,_-----'2=:.5"'12"'Eo.:+.:::c15 
Cm-244 4.9015E_{)2 300,603.756 601,207.512 O.ooE+OO 1.47E+04 2.95E+04 0.2250 3.104E+15 
-;C"'o-6O~:--'--~------2;c.~55::.':8;C;1-;=E-;-03;;;-----300~"',60~3c::.7"'58;;---60~1-';:;;,207.512 O.ooE+OO 7.69"E+O'-;,';2:-----';1C';.54~E"-+03;,';;--it-----;;0-;.3~75O;;;------:1:'::.33::::5::;E:-+-:-;-15 

.,C2S'-:-1;;34~------_"'4"'.0536::;;;:"'Eo:-{)5~---~300:2,603~"'.7:;;56~--_:60~1_';,20~7c.~5_12 O.ooE+OO 1.22E+Ol 2.44E+Ol 0.5750 3.104E+16 
Cs-135 1.4433E_{)5 300,603.756 601,207.512 O.ooE+OO 4.34E+OO 8.88E+OO 0.8500 4.294E+14 
Cs-137 1.3979E+OO 300,603.756 601,207.512 O.ooE+OO 4.2:=O;oE.:..+05~---"'8c;.40~E.:..+05~-~1--'1:-.2=5OO=---...:4:::.2:c1-=:8E:-+c.:l-:-4 
Eu-l54 2.0203E_{)2 300,603.756 601,207.512 O.ooE+OO 6.07E+03 1.21E+04 1.7500 1.263E+13 
EU-155 1.7684E-03 300,603.756 601,207.512 O.ooE+OO 5.32E+02 1.08E+03 2.2500 2.034E+09 

-;-F-;ce-;:'55"'-- 4;c."'31"'36~E_::-05;;;__---300~"',60~3c::.7"'56;;_--60~1_';,2;;;0"'7"'.5-o;12;;_~0.ooE+OO 1.30E+Ol 2.59E+Ol 2.7500 4.167E+09 
H-3 2.0769E-02 300,603.756 601,207.512 O.ooE+OO 6.24E+03 1.25E+04 3.5000 4.292E+08 
7.1-il';,29~ ~9.",8"28807.E=,-{)~7",",---;;:300:2.603~,,,.7:;;526c---_--:60~1_,;,2~0",7c;.512 O.ooE+OO 2.95E-Ol 5.91E_{)1 5.0000 1.835E+08 
-:-K;:-r-8--o5= -'2:"..:::82:=_:1c:4"'E-=-{)::::2----300~"',60~3'=.7=56;;_--60=1_,;,2",0"",7.512 O.ooE+OO 8.48=.E=-+03'=_.__"'1'=.7~OE,,+04~,-----jf---:-:7.'=:0000=_,--_=2.:.:.1=15::::E_'_+O=_7 
Np-237 1.1218E-{)5 300,603.756 601,207.512 O.ooE+OO 3.37E+OO 6.74E+OO 11.0000 2.429E+06 
Pa-231 1.3036E_{)9 300,603.756 601,207.512 O.ooE+OO 3.92E-04 7.84E_{)4 
-;;Pc:b-~2Cil0~--------:8"'.50~7;::8E~--i::ll;---__;;:300~,60~3."'756~--_o;60~1;':,2",0~7.512 O.ooE+OO 2.56E-{)5 5.11 E-{)5
Pm-147 3.6531E_{)4 300,603.756 601,207.512 O.ooE+OO 1.10E+02 2.20E+02 
-;;P;-'U-';;2"'38;c-----------,7"'.47.564~;oE_{)~2----300~c;,603;;;;;-"'.7"'56;;---60;;c;1c;,2"'0""'7.512 O.ooE+OO 2.24E+04 4.48E+04 

"'P"'U~-2;-';3~9-------"'1.~16:;;2~3;;:E"'-{)2:2:_--___';;'300:2',603~c:.7;;;5~6--__;;:60'"1",,2,,0::;7:0;:.512 O.ooE+OO 3.49E+03 6.99E+03 
Pu-240 1.5132E-02 300,603.756 601,207.512 O.ooE+OO 4.55E+03 9.10E+03 
Pu-241 9.0036E_{)1 300,603.756 601,207.512 O.ooE+OO 2.71E+05 5.41E+05 
Pu-242 6.4260E-{)5 300,603.756 601,207.512 O.ooE+OO 1.93E+Ol 3.86E+Ol 

""R"'a:.:.-22=6 =2."'2804~"'Ec:-lc::0'-----__=300=",60=3"'.7o=567_--"'60:=_:lc:,2",0",7;::.512 O.ooE+OO 6.65E-{)5 1.37E_{)4 
"'R"'a'-:-2;o2~8'---------;o5.~27~1::;3;;:EC:-l"'2:_--___';;'300:2',603~c:.7;;;56~--~60",1",,2,,0::;7c;.512 O.ooE+OO l.58E-06 3.17E-06 
Ru-l00 6.1160E-l0 300,603.756 601,207.512 O.ooE+OO l.84E-04 3.68E_{)4 
5e-79 1.2377E-{)5 300,603.756 601,207.512 O.ooE+OO 3.72E+OO 7.44E+OO 
5n-126 2.5210E-05 300,603.756 601,207.512 O.ooE+OO 7.58E~ 1.52Et01 
5r-90 9.1667E_{)1 300,603.756 601,207.512 O.ooE+OO 2.76E+05 5.51E+05 
Tc-99 3.9357E_{)4 300,603.756 601,207.512 O.ooE+OO 1.18E+02 2.37E+02 
Th-229 1.2057E-l0 300,603.758 601,207.512 O.ooE+OO 3.62E-{)5 7.25E-05 
Th-230 2.1043E-{j8 300,603.756 601,207.512 O.ooE+OO 6.33E-{)3 1.27E-02 
Th-232 5.2972E-12 300,603.756 601,207.512 O.ooE+OO 1.59E-06 3.18E-OO 
T1-208 1.7474E_{)7 300,603.756 601,207.512 O.ooE+OO 5.25E_{)2 1.05E_{)1 
U-232 4.7388E_{)7 300,603.756 601,207.512 O.ooE+OO 1.42~E~-{)~1;;.___-_-~2:;.85'i'E~-{)""'1---t.:==T:;h~e~nna~l;.:p ...o;:w;:;e~r==_ 
U-233 2.5097E-D8 300,603.756 601,207.512 O.ooE+OO 7.54E_{)3 1.51E_{)2 Nominal Heat Bounding
7U;.c_2~34:T--------5~."'OOOO~E~_{)';05,.....-----;0300:2',603~':;.7~56;-----;:60~1;.:,2"'0"'7~.512 O.ooE+OO 1.50EtOl 3.01 E+Ol Output Heat Output 
7U"'-2;;,:35;;:,- ~-""1.i;448~9~E-06-.ii:----"'300~,603~"'.7~58;;_-___;:='0"'.000""'=--"'5.~90E_{)l 1.55E_{)1 5.90E_{)1 /Watts\ /Wattsl

U-236 7.5824E-06 300,603.756 601,207.512 O.ooE+OO 2.28E+OO 4.56E+OO 6.91E+03 1.38E+04
 
U-238 -2.6129E_{)7 300,603.756 0.000 2.98E+OO 2.90E+OO 2.98E+OO Total Total
 
Y-90 9.1699E_{)1 300,603.756 601,207.512 O.ooE+OO 2.76E+05 5.51E+05 
Other Radionuclides 4.04E+05 8.07E+05 
W. TemoIa~Se!eetlc)n ~l'V. 
Template Selection Sumrnarv 

From SFD Used Basis for Parameter Differences:
Reactor Moderator:I-_U=G::.H=T=W,:,A.:..Tc.::E:..:R_4_-=Uc.::G:..:HT=-Wo:=:AT..:E::.R'---1 

BOL '::'~=':''::I----,Z=;~';;~002c'----+---:..:Z=;I~7C=------1 
SOL Enrichment 'Yo: 2.986167273 0 to 5 

BumupSumma~(MWd)" Basis for bumup used In estimate: 
FromSFD Estimated 

Nomlnal:1 268,593.6771 300,603.756 Nominal bumup calculaled from the heavy metal mass destroyed. 
Boundlng:1 288.637.5721 601,207.512 Bounding bumup assumed to be twice nominal bumup. 

Checks 
Estimated Bumupl 

Bumuo MultiD11eo' Given Bumup Estimated EOL HMlGlven EOL HM 
Nominal: 0.94 1.12 I 1.001 

Bounding: 1.88 2.08,
Reador shutdown. core removal, storage, stuppmg or other date confinmng that uradiatlon ceased for fuel.
 

zrotal bumup for all fuel associated with this wol1<sheet must be divided by BOl heavy metal mass to get specific burnup values (MWdIMT).
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Fuel Radionuclide Inventory Worksheet 
I. FlJdand TlJQlpIat8 Wonnati/m Estimated 

Fuel Name: VEPCO 'FueI-.y s1art date: 1981 Canister usage: 
SNFID#: 700 E~mamsas~: ~~ PWR 

Fuel Units & Deser: 12 - 15 X 15 ROD ARRAY Template:
 PWR (Ught Water, Zirc, 0 to 5%, U) 1.00 
Heavy Metal Ma.s: BOl.=5488.20k9 ; EOl.=5313.52k9 'Template Bumup(MWd):
 61.92 
ROD Storage Site: INEEL Template BOL Heavy Metal Mas. (MT):
 0.00176911 

Template Decay Time'
 35 years 
n. Estimates m x. x. b y. y. Gamma Sources 

Photon Total 
CUMWdFrom Nominal SOUnding Fuel Initial Activity Nominal Fuel Sounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Sumup (MWd)' Surnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ae-227 8.7758E-l0 166,112.798 332,225.596 O.ooE+OO 1.46E-04 2.92E-04 AV9. MeV 
Am-241 1.4352E-Ol 166,112.798 332,225.596 O.ooE+OO 2.38E+04 4.77E+04 0.0150 1.788E+16 
Am-242m 2.8698E-04 166,112.798 332,225.596 D.ooE+OO 4.77E-Hll 9.53E-Hll 0.0250 3.605E+15 
Am-243 6.2565E-04 166,112.798 332,225.596 O.ooE+OO 1.04E-Hl2 2.08E-Hl2 0.0375 3.438E+15 
C-14 4.7901E-Q5 166,112.798 332,225.596 O.ooE+OO 7.96E+OO 1.59E-Hll 0.0575 3.972E+15 
CI-36 8.D297E-07 166,112.798 332,225.596 O.ooE+OO 1.33E-Ol 2.67E-Ol 0.0650 2.000E+15 
Cm-243 2.5081E-04 166,112.798 332,225.596 O.ooE+OO 4.17E-Hll 8.33E-Hll 0.1250 1.388E+15 
Cm-244 4.9015E-D2 166,112.798 332,225.596 O.ooE+OO 8.14E+03 1.63E+04 0.2250 1.715E+15 
Co-50 2.5581E-03 166,112.798 332,225.596 O.ooE+OO 4.25E-Hl2 8.50E-Hl2 0.3750 7.375E+14 
Cs-l34 4.0536E-OS 166,112.798 332,225.596 O.ooE+OO 6.73E+OO 1.35E-Hll 0.5750 1.715E+16 
Cs-135 1.4433E-05 166,112.798 332,225.596 o.ooE+OO 2.40E+OO 4.80E+OO 0.8500 2.373E+14 
Cs-137 1.3979E+OO 166,112.798 332,225.596 O.ooE+OO 2.32E-Hl5 4.64E+05 1.2500 2.331E+14 
Eu-l54 2.0203E-Q2 166,112.798 332,225.596 O.ooE+OO 3.36E+03 6.71E-Hl3 1.7500 6.982E+12 
EU-155 1.7684E-Q3 166,112.798 332,225.596 O.ooE+OO 2.94E-Hl2 5.88E-Hl2 2.2500 1.124E+09 
Fe-55 4.3136E-OS 166,112.798 332,225.596 O.ooE+OO 7.17E+OO 1.43E-Hll 2.7500 2.303E+09 
H-3 2.0769E-Q2 166,112.798 332,225.596 O.ooE+OO 3.45E+03 6.90E-Hl3 3.5000 2.372E+08 
1-129 9.8288E-Q7 166,112.798 332,225.596 O.ooE+OO 1.63E-Ol 3.27E-Ol 5.0000 1.014E+06 
Kr-SS 2.8214E-02 166,112.798 332,225.596 O.ooE+OO 4.69E-Hl3 9.37E-Hl3 7.0000 1. 169E+07 
Np-237 1.1218E-Q5 166,112.798 332,225.596 O.ooE+OO 1.86E+OO 3.73E+OO 11.0000 1.342E+06 
Pa-231 1.3036E-09 166,112.798 332,225.596 O.ooE+OO 2.17E-04 4.33E-04 
Pb-210 8.5078E-ll 166,112.798 332,225.596 O.ooE+OO 1.41E-Q5 2.83E-OS 
Pm-147 3.6531E-04 166,112.798 332,225.596 O.ooE+OO 6.07E-Hll 1.21 E-Hl2 
Pu-238 7.4564E-Q2 166,112.798 332,225.596 O.ooE+OO 1.24E+04 2.48E+04 
Pu-239 1.1623E-Q2 166,112.798 332,225.596 O.ooE+OO 1.93E-Hl3 3.86E-Hl3 
Pu-240 1.5132E-Q2 166,112.798 332,225.596 O.ooE+OO 2.51E+03 5.03E-Hl3 
Pu-241 9.0036E-Ql 166,112.798 332,225.596 O.ooE+OO 1.50E+05 2.99E-Hl5 
Pu-242 6.425OE-Q5 166,112.798 332,225.596 O.ooE+OO 1.07E-Hll 2.13E-Hll 
Ra-226 2.2804E-l0 166,112.798 332,225.596 O.ooE+OO 3.79E-Q5 7.58E-Q5 
Ra-228 52713E-12 166,112.798 332,225.596 O.ooE+OO 8.76E-Q7 U5E-OO 
RU-lOO 6.115OE-tO 166,112.798 332,225.596 O.ooE+OO 1.02E-04 2.03E-04 
5e-79 1.2377E-Q5 166,112.798 332,225.596 O.ooE+OO 2.OOE+OO 4.11E+OO 
5n-126 2.5210E-OS 166,112.798 332,225.596 O.ooE+OO 4.19E+OO 8.38E+OO 
5r-90 9.1667E-Ol 166,112.798 332,225.596 O.ooE+OO 1.52E+05 3.OSE+05 
Te-99 3.9357E-Q4 166,112.798 332,225.596 O.ooE+OO 6.54E-Hll 1.31 E-Hl2 
Th-229 1.2OS7E-l0 166,112.798 332,225.596 O.ooE+OO 2.ooE-OS 4.01E-OS 
Th-230 2.1043E-Q8 166,112.798 332,225.596 O.ooE+OO 3.50E-Q3 6.99E-03 
Th-232 5.2972E-12 166,112.798 332,225.596 O.ooE+OO 8.80E-Q7 1.76E-Q6 
TI-208 1.7474E-07 166,112.798 332,225.596 O.ooE+OO 2.90E-Q2 5.81E-Q2 
U-232 4.7368E-Q7 166,112.798 332,225.596 O.ooE+OO 7.87E-02 1.57E-Ql Thennal Power 
U-233 2.5097E-Q8 166,112.798 332,225.596 O.ooE+OO 4.17E-03 8.34E-Q3 Nominal Heat Sounding 
U-234 5.0000E-Q5 166,112.798 332,225.596 O.ooE+OO 8.31E+OO 1.66E-Hll Output Heat Output 
U-235 -1.4489E-Q6 166,112.798 0.000 3.36E-Ol 9.54E-Q2 3.36E-Ol /Walts) /Wattsi 
U-236 7.5824E-Q6 166,112.798 332,225.596 O.ooE+OO 1.26E+OO 2.52E+OO 3.82E+03 7.64E+03 
U-238 -2.6129E-Q7 166,112.798 0.000 1.79E+OO 1.75E+OO 1.79E+OO Total Total 
V-90 9.1699E-Ql 166,112.798 332,225.596 O.ooE+OO 1.52E-Hl5 3.OSE+05 
Other Radionuelides 2.23E-Hl5 4.46E-Hl5 

m. T~~~·Sumatarv,·1lUnw , alld CbI!eks 
Template Selection Summary 

FromSFD Used Sasis for Parameter Differences: -_: UGHTWATER UGHTWATER 

Fuel C1addlng: ZIRC-4 ZIRC 
BOL HM Ccnstltuents: U02 U 

BOL Enrichment %: 2.833496228 Ot05 

Sumup Summary (MWd) Basis for burnup used in estimate: 
From SFD I Estimated 

Nomlnal:1 161.133.552 166,112.798 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 173.158.1981 332,225.596 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
BumuD MultiDller Given Bumup Estimated EaL HMlGlven EOl HM 

Nomlnal:1 0.86 1.03 I 1.001 
Bounding: 1.73 1.92 ,

Reactor shutoown, core removal, storage, shipping or other date confirming that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdtMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel and Template Inl'onnatioIi Estimated
 

Fuel Name: VEPCO (T-ll ASSEMBLY) , FueJ decay start date: 1983 Canister usage:
 
SNFID#: 993 Estimates as of: 2030 HIC
 

Fuel Units & Oeser: 1 - 15 X 15 ROD ARRAY Template: PWR (Ught Water, Zirc, 0 to 5%, U) 1.00
 
Heavy Metal Mass: B0l.:457.41kg ; EOl=440.00kg ~emplate Bumup(MWd): 61.00
 
ROO Siorage SilEo: INEEl Template BOl Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time' 35 yea"
 
n. Estimates m x"
 x. b y" y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci)
 Group (bounding) 
Ac-227 8.7758E-l0 16.560.176 33,120.351 O.OOE+OO 1.45E-05 2.91E-Q5 Avg. MeV 
Am-241 1.4352E-Ol 16,560.176 33,120.351 O.OOE+OO 2.38E+03 4.75E+03 0.0150 1.782E+15 
Am-242m 2.8698E-Q4 16,560.176 33,120.351 O.OOE+OO 4.75E+OO 9.50E+OO 0.0250 3.594E+14
 
Am-243 6.2565E-04 16,560.176 33.120.351 O.OOE+OO 1.04E+Ol 2.07E+Ol
 0.0375 3.427E+14
 
C-14 4.7901E-{)5 16,560.176 33,120.351 O.OOE+OO 7.93E-{)1 1.59E+OO
 0.0575 3.960£+14
 
CI-36 8.0297E-{)7 16,560.176 33,120.351 O.OOE+OO 1.33E-{)2 2.86E-02
 0.0850 1.994E+14 
Cm-243 2.5081 E-Q4 16,560.176 33,120.351 O.OOE+OO 4.15E+OO 8.31E+OO 0.1250 1.384E+14 
Cm-244 4.9015E-{)2 16,560.176 33,120.351 O.ooE+OO 8.12E+02 1.62E+03 0.2250 1.710E+14 
Co-6O 2.5561E-03 16,560.176 33,120.351 8.47E+Ol 0.3750 7.352E+13 

- -
O.OOE+OO 4.24E+Ol 

Cs-l34 4.OS36E-OS 16,560.176 33,120.351 O.OOE+OO 6.71E-{)1 1.34E+OO 0.5750 1.710£+15 
Cs-l35 1.4433E-{)5 16,560.176 33,120.351 O.OOE+OO 2.39E-{)1 4.78E-Ol 0.8500 2.366£+13 
Cs-137 1.3979E+OO 16,560.176 33,120.351 O.ooE+OO 2.32E+04 4.63E+04 1.2500 2.324E+13 
EU-I54 2.0203E-{)2 16,560.176 33,120.351 O.OOE+OO 3.35E+02 6.69E+02 1.7500 6.960E+l1 
Eu-155 1.7684E-{)3 16,560.176 33,120.351 O~OOE+OO 2.93E+Ol 5.86E+Ol 2.2500 1.121E+08 
Fe-55 4.3136E-Q5 16,560.176 33,120.351 O.OOE+OO 7.14E-Ol 1.43E+OO 2.7500 2.296£+08 
H-3 2.0769E-{)2 16,560.176 33,120.351 0.001=+00 3.44E+02 6.88E+02 3.5000 2.364£+07 
1-129 9.8288E-07 16,560.176 33,120.351 O.ooE+OO 1.63E-{)2 3.26E-{)2 5.0000 1.01IE+07 
Kr-85 2.8214E-{)2 16.560.176 33,120.351 O.ooE+OO 4.67E+02 9.34E+02 7.0000 1. 165E+06 
Np-237 1.1218E-Q5 16,560.176 33,120.351 O.ooE+OO 1.86E-Ol 3.72E-{)1 11.0000 1.338£+05 
Pa-231 1.3036E-{)9 16,560.176 33,120.351 O.OOE+OO 2.16E-{)5 4.32E-OS 
Pb-210 8.5078E-ll 16,560.176 33,120.351 O.ooE+OO 1.41E-{)6 2.82E-OO 
Pm-147 3.6531 E-Q4 16,560.176 33,120.351 O.OOE+OO 6.05E+OO 1.21E+Ol 
Pu-238 7.4564E-{)2 16,560.176 33,120.351 O.ooE+OO 1.23E+03 2.47E+03 
Pu-239 1.1623E-{)2 16.560.176 33,120.351 O.ooE+OO 1.92E+02 3.65E+02 
Pu-240 1.5132E-{)2 16,560.176 33.120.351 O.OOE+OO 2.51E+02 5.01E+02 
Pu-241 9.0036E-Ol 16,560.176 33,120.351 O.OOE+OO 1.49E+04 2.98E+04 
Pu-242 6.4260E-OS 16,560.176 33,120.351 O.OOE+OO I.OOE+OO 2.13E+OO 
Ra-226 2.2804E-l0 16,560.176 33,120.351 O.ooE+OO 3.78E-OO 7.55E-{)6 
Ra-228 5.2713E-12 16,560.176 33.120.351 o.06E+OO 8.73E-{)8 1.75E-{)7 
Au-l 00 6.1160E-l0 16,560.176 33,120.351 O.OOE+OO 1.0IE-{)5 2.03E-OS 
Se-79 1.2377E-Q5 16,560.176 33,120.351 O.ooE+OO 2.05E-{)1 4.10E-Ol 
Sn-126 2.5210E-Q5 16,560.176 33,120.351 O.OOE+OO 4.17E-Ql 8.35E-Ql 
Sr-90 9.1867E-Ql 16,560.176 33,120.351 O.OOE+OO 1.52E+04 3.04E+04 
Tc-99 3.9357E-Q4 16.560.176 33,120.351 O.OOE+OO 6.52E+OO 1.30E+Ol 
Th-229 1.2OS7E-l0 16,560.176 33,120.351 O.OOE+OO 2.ooE-{)6 3.99E-{)6 
Th-230 2.1043E-{)8 16,560.176 33,120.351 O.ooE+OO 3.48E-04 6.97E-Q4 
Th-232 5.2972E-12 16,560.176 33,120.351 O.ooE+OO 8.77E-{)8 1.75E-07 
T1-208 1.7474E-{)7 16,560.176 33,120.351 O.ooE+OO 2.89E-Q3 5.79E-Q3 
U-232 4.7368E-Q7 16,560.176 33,120.351 O.OOE+OO 7.84E-Q3 1.57E-Q2 Thennal Power 
U-233 2.5097E-{)8 16,560.176 33,120.351 O.OOE+OO 4.16E-Q4 8.31E-Q4 Nominal Heat Bounding 
U-234 5.0000E-Q5 16,560.176 33,120.351 O.ooE+OO 8.28E-Ql 1.86E+OO Output Heat Output 
U-235 -1.4489E-{)6 16,560.176 0.000 2.95E-Q2 5.52E-Q3 2.95E-Q2 /Watts) /Walts) 
U-236 7.5824E-{)6 16,560.176 33,120.351 O.OOE+OO 1.26E-{)1 2.51E-{)1 3.81E+02 7.62E+02 
U-238 -2.6129E-07 16,560.176 0.000 1.49E-{)1 1.45E-Ql 1.49E-Ql Total Total 
Y-90 9.1699E-Ql 16,560.176 33,120.351 O.ooE+OO 1.52E+04 3.04E+04 
Other Aadionuelides 2.22E+04 4.45E+04 
m. TempiateSeledWnSurnll1ary,ll..... _Cbecb 
Template selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderatcr: LIGHT WATER UGHTWATER 

Fuel Cladding: ZIRG-4 ZIRe 
BOl HM Constituents: U02 U 

SOL Enrichment %: 2.986167273 OtoS 

BumupSummary(MWd)' Basis for burnup used in estimate:
 
From SFD Estimated
 

Nominal:1 13,429.6841 16,560.176 Norrdnal bumu~ calcutated lrom Ih<> heavy metal mass dsstroyed.
 
Sounding: 14,431.879 33,120.351 Bounding bum:Jp assum3d to be twice nominal bumup.
 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumul) Estimated EOl HMfGlven EOl HM
 

Nomlnal:1 1.03
 1.23 I 1.001 
Bounding: 2.07 2.29,

Reac10r shutdown, core removal. storage, shlppmg or other date confnmlng that Irradiation ceased for fuel. 

2Total bumup for all fuel associated with this wor1<sheet must be divided by BOL heavy metal mess to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
J. Fuelllnd Template lufonnalil>n Estimated 

Fuel Name: VEPCO (T-ll RODS) 'Fuel decay start date: 1983 Canister usage: 
SNF 10 #: 1049 Estimates as of: 2030 18"xlO' 

Fuel Units & Oeser: 9 - ROO Template: PWR (Ught Water, Zirc, 0 to 5'%, U) 0.07 
Heavy Metal Mass: BOL.=20.18k9 ; EOL.=19.68k9 'Template Bumup(MWd): 61.92 
ROD StMage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911 

Template Decay Time' 35 years 
D.Estimates m Xo Xb b Yo Yb Gamma Sources 

PhOll>n Tl>tal 
CilMWd From Nominal
 Bounding Fuel Initial ActiVity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuelide Template Fuel Bumup (MWd)'
 Bumup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bOUnding) 
Ac-227 8.7758E-l0 592.479 955.137 O.ooE+OO 5.20E-07 8.38E-07 Avg. MeV 
Am-241 1.4352E-Ol 592.479 955.137 O.ooE+OO 8.50E+01 1.37E+02 0.0150 5.139E+13 
Am-242m 2.8698E-04 592.479 955.137 O.OOE+OO 1.70E-Ol 2.74E-Ol 0.0250 1.036E+13 
Am-243 6.2565E-04 592.479 955.137 O.ooE+OO 3.71E-Ol 5.98E-Ol 0.0375 9.884E+12 
C-14 4.7901E-OS 592.479 955.137 O.ooE+OO 2.84E-<J2 4.58E-02 0.0575 1.142E+13 
CI-38 8.0297E-07 592.479 955.137 O.OOE+OO 4.76E-04 7.67E-04 0.0850 5.750E+12 
Cm-243 2.5081E-04 592.479 955.137 O.ooE+OO 1.49E-Ol 2.40E-Ol 0.1250 3.990E+12 
Cm-244 4.9015E-<J2 592.479 955.137 O.ooE+OO 2.90E+Ol 4.68E+Ol 0.2250 4.931E+12 
Co-60 2.5581E-03 592.479 955.137 O.ooE+OO 1.52E+OO 2.44E+OO 0.3750 2.120E+12 
Cs-l34 4.0536E-<J5 592.479 955.137 O.ooE+OO 2.40E-02 3.87E-<J2 0.5750 4.932E+13 
Cs-135 l.4433E-<J5 592.479 955.137 O.ooE+OO 8.55E-<J3 1.38E-02 0.8500 6.822E+11 
Cs-137 1.3979E+OO 592.479 955.137 O.ooE+OO 8.28E+02 1.34E+03 1.2500 6.702E+ll 
EU-l54 2.0203E-02 592.479 955.137 O.ooE+OO 120E+Ol 1.93E+Ol 1.7500 2.007E+10 
EU-155 1.7684E-03 592.479 955.137 O.ooE+OO 1.05E+OO 1.69E+OO 2.2500 3.232E+06 
Fe-55 4.3136E-OS 592.479 955.137 O.ooE+OO 2.56E-02 4.12E-02 2.7500 6.620E+06 
H-3 2.0769E-02 592.479 955.137 O.ooE+OO 1.23E+Ol 1.98E+Ol 3.5000 6.819E+05 
1-129 9.8268E-07 592.479 955.137 O.ooE+OO 5.82E-04 9.39E-04 5.0000 2.915E+05 
Kr-85 2.8214E-02 592.479 955.137 O.ooE+OO 1.67E+Ol 2.69E+01 7.0000 3.359E+04 
Np-237 1.1218E-<J5 592.479 955.137 O.ooE+OO 6.65E-03 1.07E-02 11.0000 3.858E+03 
Pa-231 1.3036E-09 592.479 955.137 O.ooE+OO 7.72E-07 1.25E-OG 
Pb-21 0 8.5078E-ll 592.479 955.137 O.ooE+OO 5.04E-{)B 8.13E-08 
Pm-147 3.6531E-<J4 592.479 955.137 O.ooE+OO 2.16E-<Jl 3.49E-<Jl 
Pu-238 7.4564E-<J2 592.479 955.137 O.ooE+OO 4.42E+Ol 7.12E+Ol 
PU-239 1.1623E-02 592.479 955.137 O.ooE+OO 6.89E+OO 1.11E+01 
Pu-240 1.5132E-<J2 592.479 955.137 O.ooE+OO 8.97E+OO 1.45E+Ol 
Pu-241 9.oo36E-Ol 592.479 955.137 O.ooE+OO 5.33E+02 8.60E+02 
PU-242 6.4260E-<J5 592.479 955.137 O.ooE+OO 3.81E-<J2 6.14E-<J2 
Ra-226 2.2804E-l0 592.479 955.137 O.ooE+OO 1.35E-07 2.18E-<J7 
Ra-228 5.2713E-12 592.479 955.137 O.ooE+OO 3.12E-<J9 5.03E-<J9 
RU-1OG 6.1160E-l0 592.479 955.137 O.ooE+OO 3.62E-<J7 5.84E-07 
58079 1.2377E-<J5 592.479 955.137 O.ooE+OO 7.33E-<J3 1.18E-<J2 
5n-126 2.5210E-OS 592.479 955.137 O.ooE+OO 1.49E-02 2.41E-02 
5r-90 9.1667E-<Jl 592.479 955.137 O.ooE+OO 5.43E+02 8.76E+02 
Tc-99 3.9357E-<J4 592.479 955.137 O.OOE+OO 2.33E-Ol 3.76E-Ol 
Th-229 1.2OS7E-l0 592.479 955.137 O.OOE+OO 7.14E-{)B 1.15E-<J7 
Th-230 2.1043E-08 592.479 955.137 O.ooE+OO 1.25E-OS 2.01 E-<J5 
Th-232 5.2972E-12 592.479 955.137 O.ooE+OO 3.14E-<J9 5.OGE-<J9 
T1-208 1.7474E-<J7 592.479 955.137 O.ooE+OO l.04E-04 1.67E-<J4 
U-232 4.7368E-07 592.479 955.137 O.ooE+OO 2.81E-<J4 4.52E-04 Thennsl Power 
U-233 2.5097E-{)8 592.479 955.137 O.ooE+OO 1.49E-OS 2.40E-<J5 Nominal Heat Bounding 
U-234 5.0000E-<J5 592.479 955.137 O.ooE+OO 2.96E-<J2 4.78E-02 Oulput Heat Output 
U-235 -1.4489E-<J6 592.479 0.000 1.30E-03 4.44E-04 1.30E-<J3 (Watts) (Wattsi 
U-236 7.5824E-<J6 592.479 955.137 O.ooE+OO 4.49E-03 724E-<J3 1.36E+01 2.20E+01 
U-238 -2.6129E-<J7 592.479 0.000 6.58E-03 6.43E-<J3 6.58E-<J3 Total Total 
V-90 9.1699E-<J1 592.479 955.137 O.ooE+OO 5.43E+02 8.76E+02 
Other Radionuelldes 7.95E+02 1.28E+03 
m. Temnlatfl$electI$D Sunm1l\rv, Iku'n.... SomrlIlIrv, and ~ 
Template Selection Summary 

FromSFO Used Basis for Parameter Differences: 
Reactor Moderator:. LIGHT WATER UGHTWATER 

Fuol Cladding: ZIRG-4 ZIRC 
BOL HM eon"-Is: 002 U 

BOL Enrichment 0/..: 2.986165227 Ot05 

Bumup Summary (MWd) Basis for bumup used in estimate: 
FromSFD 1 Estimated 

NOt"nlnal:1 592.4791 477.568 Nominal bumup taken directly from SFO (converted to MWd). 
Bounding: 636.693 955.13 Bouncing bumup assumed 10 be twice nominal bumup. 

Checks 

EstImated Bumupl
BumUD MulUDlier Given BumUD EsUmated EOL HMlGlven EOL HM 

Nomlnal:1 0.84 0.81 I 0.991 
Bounding: 1.35 1.50,

Reactor shutdown. core removal, storage, shipping or other date confirming that Irradiation ceased for fuel.
 

2Tolal bumup for all fuel associated 'NittI this worksheet must be divided by BOL heavy metal mass to get specific bumup values (MWd'MT).
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Fuel Radionuclide Inventory Worksheet 
L Fuel and Template lJlformation Estimated 

Fuel Name: VEPCO (T-11) 1FueI decay start date: 19~ Carlister usage: 
SNFID#: 994 Estimates as of: 203e 18"x10' 

Fuel Units & Oeser: 3 - ROD Template: PWR (Ught Water, :~irc, 0 to 5%, U) 0.02 
Heavy Metal Mass: BO["'6.73l<g ; EO["'6.56k9 'Templrte Bumup(MWd): 61.s:e 
ROD Storage Site: INEEL Template BOL Heavy Metal Mass (MT): 0.00176911
 

Template Decay Time· 35 year. ..
 
n.&timates m x. x. b y. y. Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

RadionueUde Template Fuel Bumup (MWd)' Bumup (MWd)' (ei) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 8.7758E-10 197.493 318.379 O.ooE+OO 1.73E-07 2.79E-07 Avg. MeV 
Am-241 1.4352E-Q1 197.493 318.379 O.ooE+OO 2.83E+01 4.57E+01 0.0150 1.713E+13 
Am-242m 2.8698E-04 197.493 318.379 O.ooE+OO 5.67E-02 9.14E-Q2 0.0250 3.454E+12 
Am-243 6.2565E-Q4 197.493 318.379 O.ooE+OO 1.24E-Q1 1.99E-Q1 0.0375 3.295E+12 
C-14 4.7901E-Q5 197.493 318.379 O.ooE+OO 9.46E-03 1.53E-Q2 0.0575 3.807E+12 
C~36 8.0297E-07 197.493 318.379 O.ooE+OO 1.59E-04 2.56E-04 0.0850 1.917E+12 
Cm-243 2.5OB1E-Q4 197.493 318.379 O.ooE+OO 4.95E-Q2 7.99E-02 0.1250 1.330E+12 
Cm-244 4.9015E-Q2 197.493 318.379 O.ooE+OO 9.68E+OO 1.56E+01 0.2250 1.644E+12 
Co-OO 2.5581E-03 197.493 318.379 O.ooE+OO 5.05E-Q1 8.14E-01 0.3750 7.067E+11 
Cs-134 4.0536E-Q5 197.493 318.379 O.ooE+OO 8.01E-Q3 1.29E-Q2 0.5750 1.644E+13 
Cs-135 1.4433E-05 197.493 318.379 O.ooE+OO 2.SSE-03 4.60E-03 0.8500 2.274E+l1 
Cs-137 1.3979E+OO 197.493 318.379 O.ooE+OO 2.76E+02 4.45E+02 1.2500 2.234E+l1 
Eu-154 2.0203E-Q2 197.493 318.379 O.ooE+OO 3.99E+OO 6.43E+OO 1.7500 6.691E+09 
Eu-155 1.7684E-Q3 197.493 318.379 O.ooE+OO 3.49E-Q1 5.63E-Q1 2.2500 1.0nE+06 
Fe-55 4.3136E-Q5 197.493 318.379 O.ooE+OO 8.52E-03 1.37E-Q2 2.7500 2.207E+06 
H-3 2.0769E-Q2 197.493 318.379 O.ooE+OO 4.10E+OO 6.61E+OO 3.5000 2.273E+05 
~129 9.8288E-Q7 197.493 318.379 O.ooE+OO 1.94E-Q4 3.13E-Q4 5.0000 9.716E+04 
Kr-SS 2.8214E-Q2 197.493 318.379 O.OOE+OO 5.57E+OO 8.98E+OO 7.0000 1.120E+04 
Np-237 1.1218E-Q5 197.493 318.379 O.ooE+OO 2.22E-Q3 3.57E-Q3 11.0000 1.286E+03 
Pa-231 1.3036E-Q9 197.493 318.379 O.ooE+OO 2.57E-Q7 4.15E-Q7 
Pb-21 0 8.5078E-11 197.493 318.379 O.ooE+OO 1.68E-Q8 2.71E-Q8 
Pm-147 3.6531E-Q4 197.493 318.379 O.ooE+OO 7.21E-Q2 1.16E-Q1 
Pu-238 7.4564E-Q2 197.493 318.379 O.ooE+OO 1.47E+01 2.37E+01 
Pu-239 1.1623E-Q2 197.493 318.379 O.ooE+OO 2.30E+OO 3.70E+OO 
Pu-240 1.5132E-Q2 197.493 318.379 O.ooE+OO 2.99E+OO 4.82E+OO 
Pu-241 9.0036E-Q1 197.493 318.379 O.ooE+OO 1.78E+02 2.87E+02 
Pu-242 6.4260E-Q5 197.493 318.379 O.ooE+OO 1.27E-Q2 2.05E-Q2 
Ra-226 2.2804E-10 197.493 318.379 O.ooE+OO 4.50E-OB 7.26E-Q8 
Ra-228 5.2713E-12 197.493 318.379 O.ooE+OO 1.04E-Q9 l.68E-Q9 
Ru-1OB 6.1160E-10 197.493 318.379 O.ooE+OO 1.21E-07 1.95E-Q7 
Se·79 1.2377E-Q5 197.493 318.379 O.ooE+OO 2.44E-Q3 3.94E-03 
Sn-126 2.5210E-Q5 197.493 318.379 O.ooE+OO 4.98E-Q3 8.03E-Q3 
Sr-90 9.1867E-Q1 197.493 318.379 O.ooE+OO 1.81E+02 2.92E+02 
Tc-99 3.9357E-Q4 197.493 318.379 O.ooE+OO 7.77E-Q2 1.25E-Q1 
Th-229 1.2057E-10 197.493 318.379 O.ooE+OO 2.38E-Q8 3.84E-Q8 
Th-230 2.1043E-Q8 197.493 318.379 O.ooE+OO 4.16E-Q6 6.70E-Q6 
Th-232 5.2972E-12 197.493 318.379 O.ooE+OO 1.05E-Q9 1.69E-Q9 
11-208 1.7474E-Q7 197.493 318.379 O.ooE+OO 3.45E-Q5 5.56E-Q5 
U-232 4.7368E-Q7 197.493 318.379 O.ooE+OO 9.35E-Q5 1.51E-Q4 Thermal Power 
U-233 2.5097E-Q8 197.493 318.379 O.ooE+OO 4.96E-Q6 7.99E-Q6 Nominal Heat Bounding 
U-234 5.0000E-Q5 197.493 318.379 O.ooE+OO 9.87E-Q3 1.59E-Q2 Output Heat Output 
U-235 -1.4489E-Q6 197.493 0.000 4.34E-Q4 1.48E-Q4 4.34E-Q4 /WallSl /WallSl 
U-236 7.5824E-Q6 197.493 318.379 O.ooE+OO 1.50E-Q3 2.41E-Q3 4.S4E+OO 7.32E+OO 
U-238 -2.6129E-07 197.493 0.000 2.19E-03 2.14E-Q3 2.19E-Q3 Total Total 
Y-90 9. 1699E-Q1 197.493 318.379 O.ooE+OO 1.81E+02 2.92E+02 
Other Radlonuclides 2.65E+02 4.27E+02 

m. TemoIateSelediooSummarv,B....!IP~'#ntJc;;~ 
Template Selection Summary 

From SFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER 

Fuel CladdL,g: ZIRG-4 ZIRC 
BOl HM Constituents: U02 U 

SOL Enrichment "0: 2.986165227 Ot05 

Bumup Summary (MWdt Basis for bumup used in estimate: 
FromSFD estimated 

Nomlnal:1 197.4931 159.189 Nominal bumup taken direclly from SFO (converted 10 MWd). 
Bounding:1 212.2311 318.379 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumup/
 
BumUD MulliDller Given Bumup
 estimated EOL HMiGiven EOL HM 

Nombal: 0.84 0.81 I 0.991 
Bounding: 1.35 1.50 ,

Reactor shutdown, core removal, storage, shipping or other date confirming that IRadiation ceased for fuel. 

~otal bumup for all fuel associated with this worksheet must be divided by BOl heavy metal mass to get specific bumup values (MWdIMT). 
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Fuel Radionuclide Inventory Worksheet 
1. Fuel end T~ lJIfonnatioo Estimated 

Fuel Name: WORCESTER POLY INSTITUTE 1Fuel decay start date: 2035 Canister usage: 
SNFID#: 287 estimates aa of: 2030 18"xl0' 

Fuel Units & Doser: 26 - 18 FLAT PLATES Templa..: ATR (Ught Water. Alum.. 60 to 100%. U) 0.72 
Heavy Metal Ma••: BO~22.78k9 : EO~22.75k9 "Templa.. Bumup(MWd): 367.2 
ROD Storage SI..: SRS Templa.. BOl Heavy Metal Mass (MT): 0.00116689 

Template Decay Time- 5 years 
n.EstiDmtes m x" Xb b y" Yb Gamma Sources 

Photon Total 
CilMWd From Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionuclide Template Fuel Burnup (MWd)' Burnup (MWd)' (Ci) Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.4545E-l0 22.160 44.321 O.ODE+OO 3.22E-09 6.45E-09 Avg.MeV 
Am-241 1.1190E-03 22.160 44.321 O.ODE+OO 2.48E-02 4.96E-02 0.0150 8.551E+12 
Am-242m 4.5425E-07 22.160 44.321 O.ODE+OO 1.01E-OS 2.01E-05 0.0250 1.842E+12 
Am-243 1.4921E-06 22.160 44.321 O.ODE+OO 3.31E-05 6.61E-05 0.0375 1.700E+12 
C-14 5.7244E-09 22.160 44.321 O.ODE+OO 1.27E-07 2.54E-07 0.0575 1.671E+12 
CI-36 1.3124E-32 22.160 44.321 O.ODE+OO 2.91E-31 5.82E-31 0.0850 1.066E+12 
Cm-243 2.3676E-07 22.160 44.321 a.ODE+OO 5.25E-06 1.05E-05 0.1250 9.228E+ll 
Cm-244 5.2042E-05 22.160 44.321 O.ODE+OO 1.15E-Q3 2.31E-03 0.2250 9.033E+11 
Co-6O 3.82OSE-05 22.160 44.321 O.ODE+OO 8.47E-04 1.69E-03 0.3750 4.372E+11 
Cs-l34 4.8693E-Ol 22.160 44.321 O.ODE+OO 1.08E+Ol 2.16E+Ol 0.5750 6.005E+12 
Cs-135 3.4477E-Q6 22.160 44.321 O.ODE+OO 7.64E-OS I.53E-04 0.8500 8.408E+11 
Cs-137 2.8731E+OO 22.160 44.321 O.ODE+OO 6.37E+Ol 1.27E+02 1,2500 1.565E+l1 
EU-I54 8.2053E-02 22.160 44.321 O.ODE+OO 1.82E+OO 3.64E+OO 1.7500 6.561E+09 
Eu-155 3.9134E-02 22.160 44.321 O.ODE+OO 8.67E-Ol 1.73E+OO 2.2500 1.376E+l0 
Fe-55 6.7429E-03 22.160 44.321 O.ODE+OO 1.49E-Ol 2.99E-Ol 2.7500 7.917E+07 
H-3 1.0599E-02 22.160 44.321 O.ODE+OO 2.35E-Ol 4.70E-ol 3.5000 8.783E+06 
1-129 7.5300E-07 22.160 44.321 O.ODE+OO 1.67E-05 3.34E-05 5.0000 4.043E+Ol 
Kr-85 2.8595E-ol 22.160 44.321 O.ODE+OO 6.34E+OO 1.27E+Ol 7.0000 4.559E+OO 
Np-237 9.5479E-06 22.160 44.321 O.ODE+OO 2.12E-04 4.23E-04 11.0000 5. 175E-Ol 
Pa-231 8.9297E-l0 22.160 44.321 O.ODE+OO 1.98E-OS 3.96E-08 
Pb-21 0 3.7609E-12 22.160 44.321 O.ODE+OO 8.33E-ll 1.67E-l0 
Pm-147 2.5452E+OO 22.160 44.321 O.ODE+OO 5.64E+Ol 1.13E+02 
Pu-236 2.OS50E-02 22.160 44.321 O.ODE+OO 4.55E-ol 9.11E-ol 
Pu-239 42838E-Q4 22.160 44.321 O.ODE+OO 9.49E-03 1.90E-02 
Pu-240 2.4401E-Q4 22.160 44.321 O.ODE+OO 5.41E-03 1.OSE-02 
Pu-241 6.8764E-02 22.160 44.321 O.ODE+OO 1.52E+OO 3.05E+OO 
Pu-242 3.6329E-07 22.160 44.321 O.ODE+OO 8.OSE-Q6 1.61E-05 
Ra-226 3.8045E-ll 22.160 44.321 O.ODE+OO 8.43E-l0 1.69E-09 
Ra-228 2.9902E-15 22.160 44.321 O.ODE+OO 6.63E-14 1.33E-13 
Ru-l06 1.9055E-ol 22.160 44.321 O.ODE+OO 4.22E+OO 8.45E+OO 
5e-79 1.2936E-Q5 22.160 44.321 O.ODE+OO 2.87E-04 5.73E-Q4 
5n-126 1.1574E-05 22.160 44.321 O.ODE+OO 2.56E-Q4 5.13E-Q4 
5r-90 2.75OSE+OO 22.160 44.321 O.ODE+OO 6.10E+Ol 1.22E+02 
Tc-99 4.2239E-Q4 22.160 44.321 O.ODE+OO 9.36E-Q3 1.87E-02 
Th-229 1.8848E-12 22.160 44.321 O.ODE+OO 4.18E-ll 8.35E-l1 
Th-230 1.7042E-Q6 22.160 44.321 O.ODE+OO 3.78E-07 7.55E-07 
Th-232 7.8132E-15 22.160 44.321 O.ODE+OO 1.73E-13 3.48E-13 
TI-2OS 4.4063E-Q8 22.160 44.321 O.ODE+OO 9.76E-07 1.95E-06 
U-232 1.3151E-07 22.160 44.321 O.ODE+OO 2.91E-Q6 5.83E-Q6 Thermal Power 
U-233 1.9564E-09 22.160 44.321 O.ODE+OO 4.34E-Q8 8.67E-Q8 Nominal Heat Bounding 
U-234 1.8371E-04 22.160 44.321 O.ODE+OO 4.07E-03 8.14E-Q3 Output Heat Output 
U-235 -2.7235E-Q6 22.160 0.000 9.78E-Q3 9.72E-03 9.78E-03 /Wattsl /Watts! 
U-236 1.5493E-Q5 22.160 44.321 O.ODE+OO 3.43E-Q4 6.87E-04 1.12E+OO 2.25E.OO 
U-238 -4.2851 E-09 22.160 0.000 6.13E-03 6.13E-Q3 6.13E-03 Total Total 
V-90 2.75OSE+OO 22.160 44.321 O.ODE+OO 6.10E+Ol 1.22E+02 
Other Radionuclides 1.14E+02 2.28E+02 
m. 1!$lIllIateSeJedioll $Qmnlal'Y.B ••C... 
Template Selection Summary 

FromSFD Used Basis for Parameter Differences: 
Reactor Moderator: UGHTWATER UGHTWATER This Terr¢de was used for the following reasons: 

Fuel Cladding: ALUM (6061) ALUM Th~ fuel matdles ATR Template on ell but one pmamete' (enrichment) making ATR e reasonable 
BOL HM Constltuenta: U-ALX U match. 

BOL enrichment %: 19.8630137 60 to 100 

Burnup Summary (MWd) Basis for bumuD used in estimate: 
From SFD Estimated 

Nominal: 22.160 Nominal bumup calculated from the heavy metal mass destroyed. 
Boundlng:1 I 44.321 Bounding bumup assumed 10 be twice nominal bumup. 

Checks 

Eatimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EaL HM 

Nominal: 0.00 I 1.001 
Bounding:1 0.01 ,

Reactor shutdown, core removal, storage, shIpping or other date conflnmng that lnadiatlon ceased for fuel. 

2Total bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT). 
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Fuel Radionuclide Inventorli Worllsheet 
L Fue/and Teqdate blformatlOJl Estimated 

Fuel Name: ZPRL (TAIWAN) tr-uel decay start date:
 199~' Canister usage: 
SNFID#: 554 Estimates as of:
 2030 18"xl0' 

Fuel Units & Oeser: 35 - ASSEMBLY Template:
 ATR (Ught Water, .l.lum., 60 to 1()()'}o, U) 0.97 
Heavy Metal Mas.: BO[;'23.75k9 ; EO[;'23.35k9 ~emplnte Bumup(MWd):
 367.:~ 
ROD Storage Si"'; SRS Template eOL Heavy Metal Mas. (MT):
 0.0011668"
 

Template Decay Time"
 25 year..
 

ll. Estimates m x. x. b y. y. Gamma Sources 
Photon Total 

CUMWdFrom Nominal Bounding Fuel Initial Activity Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Template Fuel Bumup (MWd)' Bumup (MWd)' (Ci) Inventories(Ci} Inventories(Ci) Group (bounding) 
Ac-227 1.1465E-Q9 377.861 755.721 O.OOE+OO 4.33E-07 8.86E-07 Avg. MeV 
Am-241 2.3056E-03 377.861 755.721 O.OOE+OO 8.71E-Ol 1.74E+OO 0.0150 7.071E+13 
Am-242m 4.1476E-07 377.861 755.721 O.OOE+OO 1.57E-Q4 3.13E-04 0.0250 1.469E+13 
Am-243 l.4894E-06 377.861 755.721 O.OOE+OO 5.63E-04 1.13E-Q3 0.0375 1.279E+13 
C-14 5.7108E-09 377.861 755.721 O.OOE+OO 2.16E-06 4.32E-06 0.0575 1.374E+13 
CI-36 1.3124E-32 377.861 755.721 O.OOE+OO 4.96E-30 9.92E-30 0.0850 8.290E+12 
Cm-243 1.4562E-Q7 377.861 755.721 O.OOE+OO 5.50E-05 1.10E-Q4 0.1250 5.552E+12 
Cm-244 2.4221E-05 377.861 755.721 O.OOE+OO 9.15E-Q3 1.83E-02 0.2250 7.157E+12 
Co-® 2.7560E-06 377.861 755.721 O.OOE+OO 1.04E-Q3 2.08E-03 0.3750 3.111E+12 
Cs-l34 5.8851E-Q4 377.861 755.721 O.OOE+OO 2.22E-Ol 4.45E-Ol 0.5750 5.101E+13 
CS-l35 3.4477E-06 377.861 755.721 O.OOE+OO 1.30E-Q3 2.61E-Q3 0.8500 7.350E+11 
CS-137 1.8099E+OO 377.861 755.721 O.OOE+OO 6.84E+02 1.37E+03 1.2500 4.088E+11 
EU-l54 1.6366E-Q2 377.861 755.721 O.OOE+OO 6.19E+OO 1.24E+Ol 1.7500 2.020E+10 
EU-155 2.3957E-03 377.861 755.721 O.OOE+OO 9.05E-Ql 1.81E+OO 2.2500 1.440E+06 
Fe-55 3.2707E-05 377.861 755.721 O.OOE+OO 1.24E-Q2 2.47E-Q2 2.7500 1.178E+06 
H-3 3.4504E-Q3 377.861 755.721 O.OOE+OO l.30E+OO 2.61E+OO 3.5000 9.237E+02 
1-129 7.5300E-07 377.861 755.721 O.OOE+OO 2.85E-Q4 5.69E-Q4 5.ססOO 3. 138E+02 
Kr-85 7.8540E-02 377.861 755.721 O.OOE+OO 2.97E+Ol 5.94E+Ol 7.ססOO 3.461E+Ol 
Np-237 9.5615E-06 377.861 755.721 O.OOE+OO 3.61E-03 7.23E-03 11.ססOO 3.877E+OO 
Pa-231 2.7968E-Q9 377.861 755.721 O.OOE+OO l.06E-06 2.11E-06 
Pb-210 1.2612E-l0 377.861 755.721 O.OOE+OO 4.77E-08 9.53E-oB 
Pm-147 1.2952E-Q2 377.861 755.721 O.OOE+OO 4.89E+OO 9.79E+OO 
Pu-238 1.7549E-02 377.861 755.721 O.OOE+OO 6.63E+OO 1.33E+Ol 
PU-239 4.2810E-Q4 377.861 755.721 O.OOE+OO 1.62E-Ql 3.24E-Ql 
PU-240 2.4357E-Q4 377.861 755.721 O.OOE+OO 9.20E-02 1.84E-Ql 
Pu-241 2.6277E-Q2 377.861 755.721 O.OOE+OO 9.93E+OO 1.99E+Ol 
PU-242 3.6329E-Q7 377.861 755.721 O.OOE+OO 1.37E-Q4 2.75E-Q4 
Ra-226 4.4444E-l0 377.861 755.721 O.OOE+OO 1.68E-07 3.36E-Q7 
Ra-228 1.9714E-14 377.861 755.721 O.OOE+OO 7.45E-12 1.49E-ll 
RU-l06 2.0477E-Q7 377.861 755.721 O.OOE+OO 7.74E-05 1.55E-Q4 
Se-79 12933E-05 377.861 755.721 O.OOE+OO 4.89E-03 9.77E-03 
Sn-126 1.1574E-Q5 377.861 755.721 O.OOE+OO 4.37E-03 8.75E-03 
Sr-90 1.7092E+OO 377.861 755.721 O.OOE+OO 6.46E+02 1.29E+03 
Tc-99 4.2239E-Q4 377.861 755.721 O.OOE+OO l.60E-Ql 3.19E-Ql 
Th-229 7.7260E-12 377.861 755.721 O.OOE+OO 2.92E-09 5.84E-Q9 
Th-230 5.8497E-oB 377.861 755.721 O.OOE+OO 2.21E-Q5 4.42E-05 
Th-232 2.6906E-14 377.861 755.721 O.OOE+OO 1.02E-ll 2.03E-ll 
T1-208 4.4336E-oB 377.861 755.721 O.OOE+OO 1.68E-05 3.35E-05 
U-232 1.2037E-Q7 377.861 755.721 O.OOE+OO 4.55E-05 9.10E-05 Thermal Power 
U-233 3.0011E-09 377.861 755.721 O.OOE+OO 1.13E-06 2.27E-06 Nominal Heat Bounding 
U-234 1.8497E-Q4 377.861 755.721 O.OOE+OO 6.99E-02 1.40E-Ql Output Heat Output 
U-235 -2.7235E-06 377.861 0.000 1.01E-02 9.11E-Q3 1.01E-02 /Wattsl (Watts) 
U-236 1.5493E-05 377.861 755.721 O.OOE+OO 5.85E-Q3 1.17E-Q2 7.99E+OO 1.60E+Ol 
U-238 -4.2851 E-Q9 377.861 0.000 6.41E-Q3 6.40E-03 6.41E-03 Total Total 
Y-90 1.7094E+OO 377.861 755.721 O.OOE+OO 6.46E+02 1.29E+03 
Other Radionuclides 6.51E+02 1.30E+03 

llL Template SeIemon ~ry, Bunu!oSommaro.l.-'~ 
Template Selection SummarY

FromSFD U_ Basis for Parameter Differences: 
ReactorModenltor: UGHTWATER UGHTWATER This Template was used for the following reasons: 

Fuel Cladding: ALUM ALUM This 11101 matc!les ATR Templale on ell but one parameter (enrichment) making ATR areasonable 
BOL HM Constituents: U-ALX U match. 

BOL Enrichment 0/0: 19.74998117 6010100 

Bumup Summary (MWcl)' Basis for burnup used in estimate: 
FromSFD Estimated 

NomInal:1 I 377.861 Nominel bumup calculaled from the heavy metal mass destroyed. 
Boundlng:1 I 755.721 Bounding bumup assumed to be twice nominal bumup. 

Checks 

Estimated Bumupl 
Bumup Multiplier Given Bumup Estimated EOL HMlGlven EOL HM 

Nominal: 0.05 I 1.001 
Bounding:1 0.10 ,

Reactor shutdown, cora removal. storage, shipping or other date confirming that Irradiation ceased for fuel.
 

~otal bumup for all fuel associated with this worksheet must be divided by SOL heavy metal mass to get specific bumup values (MWdlMT;.
 

DOElSNFlREP-Q78 December 2003 
Revision 1 Page 0-568 



I
 
I
 
I
 
I
 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I
 
I
 

2030 Summary, Totals for all Spent Fuels 

Gamma Sources 
Photon Total 

Nominal Fuel BOUnding Fuel Energy Photons/sec 
Radionucllde Inventories(CI) Inventories(Ci) Group (bounding) 
Ac-227 5.79E+Ol 1.18E+02 Avg.MeV 
Am-241 2.24E+06 4.13E+06 0.0150 2.476E+18 
Am-242m 4.75E+03 8.82E+03 0.0250 5.108E+17 
Am-243 4.OSE+03 7.58E+03 0.0375 4.628E+17 
C-14 l.82E+04 2.79E+04 0.0575 5.266E+17 
CI-36 2.98E+02 4.67E+02 0.0850 2.875E+17 
Cm-243 1.13E+03 2.17E+03 0.1250 2.043E+17 
Cm-244 1.35E+05 2.58E+05 0.2250 2.467E+17 
Co-6O 7.98E+05 1.17E+06 0.3750 1.092E+17 
Cs-l34 6.70E+05 1.21E+06 0.5750 1.979E+18 
Cs-l35 3.13E+02 5.78E+02 0.8500 6.815E+16 
Cs-137 2.77E+07 5.14E+07 1.2500 1.081E+17 
Eu-l54 3.35E+OS 6.1OE+OS 1.7500 1.01IE+15 
Eu-155 9.11E+04 1.65E+05 2.2500 7.543E+14 
Fe-55 5.33E+04 1.01E+OS 2.7500 5.775E+14 
H-3 1.06E+05 1.92E+05 3.5000 4.895E+l1 
1-129 1.95E+Ol 3.63E+Ol 5.0000 1.775E+09 
Kr-85 9.54E+05 1.76E+06 7.0000 2.040E+08 
Np-237 2.11E+02 3.93E+02 11.0000 2.339E+07 
Pa-231 7.OSE+Ol 1.43E+02 
Pb-21 0 4.04E.()2 5.57E.()2 
Pm-147 3.57E+06 6.43E+06 
Pu-238 8.49E+OS 1.60E+06 
Pu-239 4.75E+OS 7.70E+05 
Pu-240 3.64E+OS 6.20E+OS 
Pu-241 9.38E+06 2.25E+07 
Pu-242 5.06E+02 8.38E+02 
Ra-226 7.98E-02 1.08E-ol 
Ra-228 3.43E+OO 7.03E+OO 
Ru-l06 2.60E+OS 4.67E+05 
S9079 2.91E+02 5.39E+02 
Sn-126 2.81E+02 5.15E+02 
Sr-90 2.27E+07 4.19E+07 
Tc-99 8.65E+03 1.63E+04 
Th-229 4.76E+Ol 9.76E+Ol 
Th-230 4.89E+OO 6.78E+OO 
Th-232 8.01E+OO 8.17E+OO 
TJ-208 8.03E+03 1.63E+04 
U-232 2.17E+04 4.42E+04 Thermal Power 
U-233 1.82E+04 2.21E+04 
U-234 729E+03 1.03E+04 
U-235 1.43E+02 2.16E+02 
U-236 2.83E+02 4.98E+02 
U-238 7.77E+02 7.89E+02 
V-90 2.27E+07 4.19E+07 
Other Radionuclides 3.48E+07 6.31E+07 

otal Canister U 
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Radionuclide 
Ac-22.7 
Am-241 
Am-242m 
Am-243 
C-14 
C~36 

Cm-243 
Cm-244 
Co-6O 
Cs-l34 
Cs-l35 
Cs-137 
Eu-l54 
Eu-155 
Fe-55 
H-3 
1-129 
Kr-85 
Np-237 
Pa-231 
Pl>-21 0 
Pm-147 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Ra-22.6 
Ra-22.8 
Ru-l06 
59079 
5n-126 
5r-90 
Tc-gg 
Th-229 
Th-23O 
Th-232 
~208 

U-232 

2030 Summary, Totals for 18" x 10' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Inventories(CI) Inventoties(CI) Group (bounding) 

5.01E+00 9.99E.00 AVA. MeV 
6.09E+05 1.10E.06 0.0150 1.016E+18 
1.08E+03 2.02E+03 0.0250 2.133E+17 
1.12E+03 2.08E+03 0.0375 1.914E+17 
1.16E+04 1.79E+04 0.0575 2.104E+17 
2.11E+02 3.3OE+02 0.0850 1.212E+17 
8.10E+Ol 1.56E+02 0.1250 9.360E+16 
1.25E+04 2.34E+04 0.2250 1.037E+17 
5.33E+05 8.30E+05 0.3750 4.751E+16 
6.63E+05 1.19E+06 0.5750 7.251E+17 
5.80E+Ol 1.07E+02 0.8500 5.326E+16 
9.56E+06 1.76E+07 1.2500 7.453E+16 
2.ooE+05 3.66E+05 1.7500 5.589E+14 
6.52E+04 1.19E.+05 2.2500 7.531E+14 
4.92E+04 9.48E.+04 2.7500 4.341E+13 
3.40E+04 5.96E:+04 3.5000 4.845E+ll 
4.29E+00 7.74E+00 5.0000 1.648E..oo 
5.65E+05 1.04E+06 7.0000 1.884E+07 
6.19E+Ol 1.12E'+02 11.0000 2.154E..oo 
5.69E+00 1.14E+Ol 
1.27E.o2 1.641:-02 
3.50E+06 6.31E+06 
2.51E+05 4.341:+05 
4.92E+04 6.17E:+04 
2.70E+04 4.931:+04 
2.19E+06 7.751:+06 
1.30E+02 1.52f:+02 
2.64E-02 3.46i:-02 
2.48E.ol 4.911:.01 
2.58E+05 4.651:+05 
7.58E+Ol 1.351:+02 
7.19E+Ol 1.301:+02 
8.90E+06 1.6410+07 
2.39E+03 4.301::+03 
3.89E+OO 7.771::+00 
1.67E+OO 2.271::+00 
5.95E.ol 6.3OE.ol 
5.56E+02 1.111:+03 
1.51E+03 3.01':+03 Thermal Power 

U-233 
U-234 
U-235 
U-236 
U-238 
Y-OO 
Other Radionuclides 

1.76E+03 1.93:+03 Nominal Heat 
2.78E+03 4.00:+03 OUtput Bounding Heat 
5.68E+01 9.74E+01 /Watts\ OulDut /Watts\ 
9.07E+01 1.58E+02 1.72E+05 3.12E+05 
1.64E+Ol 2.26E+01 Total Total 
8.00E+06 1.64E+07 
1.57E+07 2.79E+07 

l-~=-:~+-"';';;':7"'--+"";;'-:':~-+-";;';":::':~-+--'"""::7---"'I--,,",,:M.~ 
L---'-'==----'-__-==---_-..JL-_=__l.-_-='---_-'-__=__--'--_-'(~ 
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2030 Summary, Totals for 18" x 15' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonucllde Inventorles(Ci) Inventories(CI) Group (bounding) 
Ac-227 2.21E..Ol 4.14E..Ol Avg.MeV 
Am-241 5.18E..05 8.44E..05 0.0150 6.140E..17 
Am-242m 2.28E..03 4.34E..03 0.0250 1.255E+17 
Am-243 1.31E..03 2.33E..03 0.0375 1.146E+17 
C-14 3.73E..03 4.22E..03 0.0575 1277E+17 
C~36 4.57E..Ol 5.43E..Ol 0.0850 7.053E+16 
Cm-243 6.67E..02 1.32E..03 0.1250 4.763E+16 
Cm-244 6.32E..04 1.22E..05 0.2250 6.056E+16 
C0-60 1.92E..05 2.02E..05 0.3750 2.615E..16 
Cs-l34 6.27E..03 1.03E+04 0.5750 5.199E+17 
Cs-l35 1.27E..02 2.29E..02 0.8500 7.297E+15 
Cs-137 8.02E..06 1.40E..07 12500 1.929E+16 
Eu-l54 8.58E..04 1.50E..OS 1.7500 2.157E+14 
Eu-155 2.16E..04 3.98E..04 2.2500 9.768E..10 
Fe-55 321E..03 4.52E..03 2.7500 2.010E+14 
H-3 4.01E..04 7.04E..04 3.5000 1.925E+09 
1-129 5.80E..OO 1.02E..Ol 5.0000 8.044E+08 
Kr-85 2.23E..05 3.93E+05 7.0000 9258E+07 
Np-237 5.39E..Ol 9.29E..Ol 11.0000 1.062E+07 
Pa-231 2.68E..Ol 5.01E..Ol 
Pl>-21 0 2.14E-D2 2.58E-D2 
Pm-147 5.29E..04 9.88E..04 
Pu-238 3.19E..OS 6.18E..OS 
Pu-239 1.93E..OS 2.45E..OS 
Pu-240 1.42E..OS 1.84E..05 
Pu-241 4.11E..06 6.66E..06 
Pu-242 1.38E..02 2.47E..02 
Ra-226 4.18E-D2 4.97E-D2 
Ra-228 1.72E..oo 3.37E..OO 
Ru-106 2.02E..Ol 3.91E..Ol 
8e-79 8.89E..Ol 1.54E..02 
8n-126 1.33E..02 2.45E..02 
8r-90 6.32E..06 1.08E..07 
Tc-99 2.53E+03 4.23E..03 
Th-229 2.33E..Ol 4.59E..Ol 
Th-230 2.44E..oo 2.89E..OO 
Th-232 3.45E+OO 3.54E+OO 
T1-208 3.06E..03 5.73E..03 
U-232 8.29E+03 1.55E..04 Thermal Power 
U-233 4.06E+03 6.80E+03 Nominal Heat 
U-234 3.32E+03 3.87E..03 Output Bounding Heat 
U-235 2.16E+Ol 3.07E+Ol /Wattsl OutDut /Wattsl 
U-236 7.59E..Ol 1.10E..02 1.28E+05 2.16E+05 
U-238 4.20E..Ol 4.30E..Ol Total Total 
Y-90 6.32E..06 1.08E..07 
Other Radlonuclldes 8.63E..06 1.46E..07 

otaI Canister Sum
 
18" x 10' 18" x 15' 24" x 10'
 

Number of CanlstersL.----'0"'.0"-_L-__1"'44"-1"'.8"-_--'---_---"'O."'O__L-_='----_L-_---'=__--'---__= __---' 
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Radionuclide 
Ac-22.7 
Am-241 
Am-242m 
Am-243 
C-14 
C~36 
Cm-243 
Cm-244 
Co-6O 
Cs·134 
Cs-135 
Cs-137 
Eu-154 
Eu-155 
Fe-55 
H-3 
1-129 
Kr-85 
Np-237 
Pa-231 
Pb-21 0 
Pm-147 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Ra-22.6 
Ra-22.8 
Ru-106 
Se-79 
Sn-126 
Sr-9O 
Tc-99 
Th-229 
Th-230 
Th-232 
T1-208 
U-232 

2030 Summary, Totals for 24" x 10' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Boundi~,g Fuel EnelllY Photons/sec 
Inventortes(Ci) Inventories(Ci) Group (bounding) 

1.65E-03 3.30E'-03 Avg.MeV 
2.07E+03 4.15E+03 0.0150 1.210E+17 
3.25E-ol 6.51E'-o1 0.0250 2.512E+16 
l.22.E+oo 2.44E+00 0.0375 2.183E+16 
4.68E-03 9.371:-03 0.0575 2.35OE+16 
1.08E-26 2.161:-26 0.0850 1.416E+16 
9.38E-02 1.881:-01 0.1250 9.352E+15 
1.36E+01 2.71E:+01 0.2250 1.222E+16 
6.08E-01 l.22.E:+oo 0.3750 5.317E+15 
1.68E+01 3.36E:+01 0.5750 8.788E+16 
2.83E+00 5.68E:+00 0.8500 1.073E+15 
1.18E+08 2.361:+06 1.2500 5.192E+14 
6.01E+03 1.20E'+04 1.7500 2.923E+13 
4.87E+02 9.73E'+02 2.2500 2.444E+09 
1.87E+00 3.741:+00 2.7500 2.332E+09 
1.62E+03 3.231:+03 3.5000 1.351E+06 
6.18E-01 1.241:+00 5.0000 5.521E+05 
3.38E+04 6.761:+04 7.0000 6.043E+04 
7.86E+00 1.57£:+01 11.0000 6.737E+03 
3.23E-03 6.4710-03 
2.72E-Q4 5.4410-Q4 
7.59E+02 1.52E+03 
1.33E+04 2.66E+04 
3.52E+02 7.03E+02 
2.ooE+02 4.ooE+02 
1.33E+04 2.67E+04 
2.98E-01 5.970-01 
7.40E-Q4 1.48;-03 
2.55E-08 5.09;-08 
1.74E-Q4 3.49;-Q4 
1.06E+01 2.1210+01 
9.50E+00 1.9010+01 
1.11E+06 2.2110+06 
3.47E+02 6.9410+02 
1.02E-Q5 2.04E-Q5 
6.86E-Q2 1.37E-01 
3.15E-08 6.30E-08 
3.32E-Q2 6.64E-Q2 
8.99E-02 1.80E-01 Thermal Power 

U-233 
U-234 
U-235 
U-236 
U-238 
y-go 
Other Radlonuclides 

2.98E-03 5.96E-03 Nominal Heal
1.52E+02 3.05'0+02 =Bounding Heal 
4.95E+00 7.19;+00 0_ /Watts) 
1.27E+01 2.54;+01 l.37E+04 2.75E+04 
7.88E-Q2 8.23E-Q2 Total Total 
1.11E+06 2.21E+06 
1.12E+06 2.25E+06 

1-=~;.;;...-+_....:.18;'·of'X:-,1;.;;5_·_+....:24~·:;.X-:,10;.·_t-_24~·~X:-=1.:.5'_+-_....;H==,I:::C__+__M::;'~ 
L-----'=-_--L__--'O"'.0'-_-l_---'1"'65"'.3'-_L-_-"0"'.0C-_.l-_----'0"'.0'-_-l__--"C~ 
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2030 Summary, Totals for 24" x 15' Canister 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Inventorles(Ci) Inventorles(Ci) Group (bounding) 
Ac-227 2.74E+01 4.84E+01 Avg. MeV 
Am-241 6.85E+01 1.21E+02 0.0150 4.104E+16 
Am-242m 4.17E-Q1 7.37E-Q1 0.0250 8.451E+15 
Am-243 8.77E-Q2 1.55E-01 0.0375 7.223E+15 
C-14 2.60E+01 4.60E+01 0.0575 7.895E+15 
C~36 5.10E-01 9.01E-Q1 0.0850 5.043E+15 
Cm-243 8.61E-Q2 1.52E-Q1 0.1250 3.160E+15 
Cm-244 3.98E+OO 7.04E+OO 0.2250 4.522E+15 
C0-60 2.46E+02 4.35E+02 0.3750 1.816E+15 
Cs-134 7.21E+OO 1.27E+01 0.5750 2.773E+16 
Cs-135 8.06E+OO 1.42E+01 0.6500 4.954E+14 
CS-137 4.16E+05 7.35E+05 12500 2.189E+14 
Eu-154 2.42E+03 4.28E+03 1.7500 3.414E+13 
Eu-155 1.86E+02 3.29E+02 2.2500 9.921E+08 
Fe-55 6.48E-Q1 1.14E+OO 2.7500 2.439E+14 
H-3 5.99E+02 1.06E+03 3.5000 9.483E+05 
1-129 4.46E-Q1 7.89E-Q1 5.0000 2.968E+05 
Kr-85 1.76E+04 3.12E+04 7.0000 2.163E+04 
Np-237 3.55E-Q2 6.28E-Q2 11.0000 1.648E+03 
Pa-231 3.38E+01 5.98E+01 
Pb-21 0 4.01E-Q3 7.09E-Q3 
Pm-147 7.38E+01 1.30E+02 
Pu-238 1.20E+02 2.11E+02 
Pu-239 7.75E+OO 1.37E+01 
Pu-240 4.56E+OO 8.05E+OO 
Pu-241 4.14E+02 7.31E+02 
Pu-242 1.15E-Q2 2.03E-Q2 
Ra-226 6.03E-Q3 1.07E-Q2 
Ra-228 1.30E+OO 2.30E+OO 
Ru-106 1.13E-05 2.00E-Q5 
8e-79 9.97E+OO 1.76E+01 
5n-126 1.12E+01 1.98E+01 
5r-90 4.20E+05 7.43E+05 
Tc-99 9.16E+01 1.62E+02 
Th-229 1.82E+01 3.21E+01 
Th-230 3.22E-Q1 5.69E-Q1 
Th-232 3.60E+OO 3.62E+OO 
T1-208 3.93E+03 6.95E+03 
U-232 1.06E+04 1.88E+04 
U-233 1.12E+04 1.22E+04 
U-234 2.30E+02 4.07E+02 
U-235 1.88E-Q2 3.13E-Q2 
U-236 3.74E-Q2 6.60E-Q2 
U-238 1.51E-Q3 1.59E-Q3 
Y-90 420E+05 7.43E+05 
Other Radlonuclldes 4.69E+05 8.30E+05 

!Bare Fuel Transfers 
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2030 Summary, Totals for High Integrity Canister (HIC) 

Gamma Sources -
 Photon Total
 
Nominal Fuel Bounding Fuel Energy Photons/sec
 

Radionuclide Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-22.7 - 3.32E+00 1.77E+Ol Avg.MeV 
Am-241 3.37E+04 3.85E+04 0.0150 3.447E+16 
Am-242m 3.22.E+02 3.31E+02 0.0250 7.082E+15 
Am-243 9.27E+Ol 1.13E+02 0.0375 6.486E+15 
C-14 3.ooE+Ol 4.90E+Ol 0.0575 7.065E+15 
C~36 4.56E-Ol 8.20E'-Ql 0.0850 4.063E+15 
Cm-243 8.09E+Ol 8.78E+Ol 0.1250 2.658E+15 
Cm-244 4.77E+03 6.03E+03 0.2250 3.532E+15 
Co-6O 2.64E+03 3.90E+03 0.3750 1.491E+15 
Cs-l34 2.93E+02 3.65E+02 0.5750 2.993E+16 
Cs-l35 1.52E+Ol 2.ooE:+Ol 0.6500 4.012E+14 
Cs·137 5.44E+05 8.04E+05 1.2500 4.840E+14 
Eu-l54 3.97E+03 5.72E:+03 1.7500 1.855E+13 
Eu-l55 2.16E+03 2.32E;+03 2.2500 9.876E+ll 
Fe-55 7.79E+02 1.35E'+03 2.7500 8.904E+13 
H·3 2.84E+03 3.67E:+03 3.5000 1.335E+09 
1-129 4.91E-Ql 7.571:-Ql 5.0000 3.933E+07 
Kr-85 1.30E+04 2.31E:+04 7.0000 4.525E+06 
Np-237 2.20E+00 2.62E+00 11.0000 5.192E+05 
Pa-231 4.11E+00 2.181:+01 
Pb-21 0 5.02E-Q4 2.61I:-Q3 
Pm-147 1.54E+04 1.70E+04 
Pu·238 9.56E+03 1.20E+04 
Pu-239 3.56E+03 8.841:+03 
Pu-240 7.47E+03 7.951:+03 
Pu-241 8.50E+04 2.251:+05 
Pu-242 9.13E+00 1.121:+01 
Ra-22.6 7.72E-Q4 3.95E-Q3 
Ra-22.8 1.57E-Ql 8.40E-Ql 
Ru-l06 1.13E+03 1.191:+03 
5e-79 6.09E+00 1.171:+01 
8n-126 1.48E+Ol 2.151:+01 
8r-90 3.54E+05 6.031:+05 
Tc-99 1.71E+02 2.321:+02 
Th-22.9 2.20E+OO 1.171:+01 
Th·230 4.25E-02 2.12E-Ql 
Th-232 3.56E-Ql 3.59E-Ql 
T~208 4.75E+02 2.54E+03 
U-232 1.29E+03 6.87E+03 Thermal Power 
U-233 1.09E+03 1.21E+03 Nominal Heat 
U-234 3.57E+Ol 1.58E+02 Bounding Heat 
U·235 2.10E-Ql 4.4!:E-Ql ~: OutDut cWatts\ 
U-238 2.49E+OO 2.78E+00 7.45E+03 l.23E+04 
U-238 4.69E-Ql 5.3E,E-Ql Total Total 
Y·90 3.54E+05 6.03E+05 
Other Radlonuclides 5.59E+05 8.48E+05 

Total canister Summary 
18".10' 18".15' 24".10' 24".15' Hie M~ 

Number of Canisters'----"o'-'.o"-_L-_---'o"'.o'-_-'__o"'."-o__'-_~0"'.0'____ _'__ ___'_17'_'1c::.4'___ __L._~(~ 
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2030 Summary, Totals for Mea 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 6.74E-03 1.35E-02 Avg.MeV 
Am-241 7.76E+05 1.55E+06 0.0150 5.259E+17 
Am-242m 5.09E+02 1.02E+03 0.0250 1.068E+17 
Am-243 6.03E+02 1.21E+03 0.0375 9.852E+16 
C-14 6.81E+02 1.36E+03 0.0575 1.193E+17 
CI-36 3.48E-ol 6.96E-ol 0.0850 5.902E+16 
Cm-243 7.56E+01 1.51E+02 0.1250 3.864E+16 
Cm-244 1.38E+04 2.76E+04 0.2250 5.053E+16 
C0-60 2. 18E+02 4.36E+02 0.3750 2.190E+16 
Cs-134 7.65E-01 1.53E+OO 0.5750 4.800E+17 
Cs-135 7.86E+01 1.57E+02 0.8500 4.138E+15 
Cs-137 6.50E+06 1.30E+07 1.2500 1.868E+15 
Eu-l54 1.69E+04 3.37E+04 1.7500 1.110E+14 
Eu-l55 3.51E+02 7.02E+02 2.2500 1.140E+l0 
Fe-55 7.23E-ol 1.45E+OO 2.7500 5.300E+09 
H-3 1.04E+04 2.08E+04 3.5000 6.171E+08 
1-129 6.61E+OO 1.32E+01 5.0000 2.621E+08 
Kr-85 7.75E+04 1.55E+05 7.0000 2.995E+07 
Np-237 7.01E+01 1.40E+02 11.0000 3.426E+06 
Pa-231 1.44E-02 2.89E-02 
Pb-21 0 6.18E-04 1.24E-03 
Pm-147 8.47E+01 1.69E+02 
Pu-238 1.57E+05 3.13E+05 
Pu-239 2.12E+05 4.24E+05 
Pu-240 1.70E+05 3.40E+05 
Pu-241 2.32E+06 4.64E+06 
Pu-242 1.32E+02 2.64E+02 
Ra-226 1.83E-03 3.66E-03 
Ra-228 2.44E-06 4.88E-06 
Ru-106 1.50E-07 3.00E-07 
Se-79 8.37E+01 1.67E+02 
Sn-126 1.09E+01 2.19E+01 
Sr-90 4.55E+06 9.09E+06 
Tc-99 2.79E+03 5.59E+03 
Th-229 9.02E-Q5 1.80E-Q4 
Th-230 1.93E-01 3.86E-01 
Th-232 2.48E-06 4.96E-06 
Tl-208 6.56E-02 1.31E-01 
U-232 1.78E-01 3.56E-01 
U-233 2.25E-02 4.50E-02 
U-234 4.99E+02 9.98E+02 
U-235 4.76E+01 5.71E+01 
U-236 8.92E+01 1.78E+02 
U-238 7.02E+02 7.05E+02 
V-90 4.55E+06 9.1OE+06 
Other Radionuclldes 6.26E+06 1.25E+07 
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2030 Summary, Totals for Bare Fuel Transfers 

Gamma Sources 
Photon Total 

NomInal Fuel Boundirlg Fuel Energy Photons/sec 
Radionuclide Inventorles(Ci) Inventolies(Ci) Group (bounding) 
Ac-227 4.49E-Q2 8.98E-Q2 Avg.MeV 
Am-241 3.00E+05 5.96E:+05 0.0150 1.234E+17 
Am-242m 5.58E+02 1.11E:+03 0.0250 2.465E+16 
Am-243 9.29E+02 1.84E'+03 0.0375 2.276E+16 
C-14 2.13E+03 4.26E'+03 0.0575 3.062E+16 
C~36 4.02E+01 8.04E'+01 0.0850 1.353E+16 
Cm-243 2.27E+02 4.48E+02 0.1250 9.292E+15 
Cm-244 4.02E+04 7.97E+04 0.2250 1.161E+16 
Co-6O 6.88E+04 1.38E+05 0.3750 5.009E+15 
Cs-134 1.91E+01 3.82E+01 0.5750 1.088E+17 
Cs-135 2.29E+01 4.55E+01 0.8500 1.491E+15 
Cs-137 1.49E+06 2.94E+06 1.2500 1.121E+16 
EU-154 1.93E+04 3.841:+04 1.7500 4.329E+13 
Eu-155 1.10E+03 2.191:+03 2.2500 5.854E+l0 
Fe-55 1.14E+02 2.271:+02 2.7500 1.049E+ll 
H-3 l.66E+04 3.301:+04 3.5000 1.179E+09 
1-129 1.21E+00 2.3910+00 5.0000 5.037E-IOO 
Kr-85 2.34E+04 4.6510+04 7.0000 5.801E+07 
Np-237 1.49E+01 2.9410+01 11.0000 6.660E+06 
Pa-231 5.17E-Q2 1.03E-Q1 
Pb--21 0 9.51E-Q4 1.90E-Q3 
Pm-147 1.80E+02 3.601::+02 
Pu-238 9.96E+04 1.911::+05 
Pu-239 1.70E+04 2.951::+04 
Pu-240 1.78E+04 3.831:+04 
Pu-241 6.70E+05 3.22!:+06 
PU-242 9.65E+01 1.63:+02 
Aa-226 2.18E-Q3 4.35E-Q3 
Aa-228 1.04E-Q2 2.08E-Q2 
Ru-106 2.85E-Q4 5.71E-Q4 
5e-79 1.63E+01 3.22E+01 
5n-126 2.92E+01 5.76E+01 
5r-90 1.05E+06 2.07E+06 
Tc-99 5.31E+02 1.05E+03 
Th-229 3.91E-Q2 7.112E-Q2 
Th-230 1.57E-Q1 3.1~:E-ol 

Th-232 1.04E-Q2 2.~,E-Q2 

~208 1.47E+00 2.94E+00 
U-232 3.99E+00 7.97E+OO Thermal Power 
U-233 6.25E+OO 1.25E+01 Nominal Heat 
U-234 2.74E+02 5.46E+02 Output Bounding Heat 
U-235 1.17E+01 2.31E+01 /Watts} OUlDut /Watts} 
U-236 1.21E+01 2.4CE+01 3.16E+04 6.2AE+04 
U-238 1.62E+01 1.8SE+01 Total Total 
Y-90 1.05E+06 2.0I"E+06 
Other Aadionuclides 2.07E+06 4.11E+06 

1S·x151 24" x10' 24"xlS' HIe MB0.0 0.0 0.0 0.0 0.0 

!Bare Fuel Transfers BWR PWR 
166 IAssemblies 87 E 79
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2030 Summary, TSPA Category 2: PuiU Alloy 

Gamma Sources 
Photon Total 

Nominal Fuel Sounding Fuel Energy Photons/sec 
Radionucllde Inventories(Cl) Inventories(Ci) Group (bounding) 
Ac-227 1.74E-02 2.98E-Q2 Ava. MeV 
Am-241 1.49E+04 1.49E+04 0.0150 2.976E+16 
Am-242m 1.95E+OO 1.95E+OO 0.0250 6.155E+15 
Am-243 1.30E+OO 1.30E+OO 0.0375 5.421E+15 
C-14 7.12E+02 7.14E+02 0.0575 5.92BE+15 
CI-36 5.96E-Q3 1.19E-Q2 0.0850 3.456E+15 
Cm-243 1.53E-Ql 1.54E-Ql 0.1250 2.244E+15 
Cm-244 2.10E+OO 2.10E+OO 0.2250 2.974E+15 
Co-60 8.14E+02 8.41E+02 0.3750 1.295E+15 
Cs-l34 5.61E-Q4 9.12E-04 0.5750 2.315E+16 
Cs-l35 8.94E+OO 1.29E+Ol 0.8500 2.1B4E+14 
Cs-137 5.38E+05 6.23E+05 1.2500 1.392E+14 
Eu-l54 3.88E+02 3.92E+02 1.7500 5.640E+12 
Eu-155 2.11E+Ol 3.63E+Ol 2.2500 9.311E+OB 
Fe-55 3.52E-Q2 5.82E-Q2 2.7500 B.079E+OB 
H-3 2.93E+03 3.06E+03 3.5000 3.19BE+OB 
1-129 5.74E-Ql 6.74E-Ql 5.0000 1.339E+OB 
Kr-85 4.75E+03 6.03E+03 7.0000 1.503E+05 
Np-237 3.96E+OO 4.25E+OO 11.0000 1.703E+04 
Pa-231 2.84E-Q2 4.97E-Q2 
Pb-21 0 9.31E-Q3 9.31E-Q3 
Pm-147 2.14E+OO 4.05E+OO 
Pu-238 3.22E+03 3.23E+03 
Pu-239 1.35E+04 1.52E+04 
Pu-240 5.27E+03 5.28E+03 
Pu-241 2.18E+04 2.18E+04 
Pu-242 1.29E+OO 1.29E+OO 
Ra-226 1.87E-Q2 1.88E-Q2 
Ra-228 7.56E-Q4 7.58E-Q4 
Ru-1OB B.91E-l0 1.78E-Q9 
Se-79 9.36E+OO 1.08E+Ol 
8n-126 1.09E+Ol 1.42E+Ol 
8r-90 4.65E+05 5.39E+05 
Tc-99 3. 18E+02 3.58E+02 
Th-229 4.39E-Q3 4.39E-Q3 
Th-230 1.08E+OO 1.08E+OO 
Th-232 7.56E-Q4 7.58E-Q4 
T1-208 2.24E-Q2 2.29E-Q2 
U-232 6.00E-Q2 6.12E-Q2 Thermal Power 
U-233 5.81E-Ql 5.82E-Ql Nominal Heat 
U-234 1.48E+03 1.48E+03 Output Bounding Heat 
U-235 2.02E+OO 2.37E+OO /Watts} OUlDUt /Watts} 
U-236 1.79E+Ol 1.91E+Ol 6.97E+03 7.93E+03 
U-238 1.33E+OO 1.42E+OO Total Total 
V-90 4.65E+OS 5.39E+OS 
Other Radionuclldes 5.18E+OS 6.04E+OS 

Total Canister U Summary 
t6" x 10' 16" x t5' 24" x to' 24" x 15' HIC MCa 

Number of C8nistersL---.:B"'.7'----_-'-_--.:7"'.6"-_----'__"'o."-0__L-_-"0"'.0'-_-'-_--'2"'.O"-_-'__-"'0."-0__...J 

!Bare Fuel Transfers
° IAssemblies
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2030 Summary, TSPA Category 3: UlPu Carbide 

Gamma Sources 

Radionuclide 
Ac-227 
Am-241 
Am-242m 
Am-243 
C-14 
C~36 
Cm-243 
Cm-244 
Co-60 
Cs-134 
Cs-135 
Cs-137 
Eu-154 
Eu-155 
Fe-55 
H-3 
1-129 
Kr-85 
Np-237 
Pa-231 
Pl>-21 0 
Pm-147 
Pu-238 
Pu-239 
Pu-240 
Pu-241 
Pu-242 
Ra·226 
Ra-228 
Ru-106 
8e-79 
Sn-126 
Sr-90 
Tc-99 
Th-229 
Th-230 
Th-232 
~208 

U-232 

Nominal Fuel Bounding Fuel 
Inventories(CI) Inventorles(Ci) 

5.30E-08 9.72E-08 
1.09E+03 1.88E.03 
1.61E+01 2.99E.01 
9.01E-01 1.67E.00 
2.18E-01 4.05E-01 
2.87E-06 5.32E-06 
3.36E+OO 6.27E.OO 
1.31E+01 2.46E.01 
2.76E+01 5.21E.01 
1.25E+01 2.37E.01 
4.00E-01 7.41E-01 
1.16E+04 2.16E+04 
1.31E+02 2.47E+02 
1.11E+02 2.09E+02 
3.06E+OO 5.78E+OO 
3.13E+01 5.89E+01 
l.08E-02 2.00E-02 
2.26E+02 4.26E+02 
3.17E-02 5.851'-02 
1.06E-07 1.96E'-o7 
2. 16E-08 3.891'-08 
1.26E+02 2.38E+02 
1.22E+02 2.28E+02 
1.02E+03 1.31E+03 
8.42E+02 9.90E+02 
1.85E+04 3.00E+04 
2.73E-01 3.531'-01 
6.89E-08 1.251'-07 
2.06E-12 3.791:-12 
1.21E-01 2.291:-01 
8.49E-02 1.571:-01 
3.68E-01 6.821:-01 
4.14E+03 7.73E.+03 
3.30E+OO 6.13E.+OO 
2.32E-08 4.261:-08 
8.98E-06 1.651:-05 
2.71E-12 4.981:-12 
3.89E-03 7.231:-03 
1.05E-02 1.961:-02 

Photon Total 
Energy Photons/sec 
Group (bounding) 

Avg. MeV 
0.0150 5.043E+14 
0.0250 1.003E+14 
0.0375 1.165E+14 
0.0575 1.162E+14 
0.0850 5.579E+13 
0.1250 3.922E+13 
0.2250 4.504E+13 
0.3750 1.952E+13 
0.5750 7.914E+14 
0.8500 8.206E+12 
1.2500 9.786E+12 
1.7500 2.222E+11 
2.2500 4.427E+07 
2.7500 2.567E+08 
3.5000 1.178E+06 
5.0000 3.993E+05 
7.0000 4.558E+04 
11.0000 5213E+03 

Thermal Power 
U-233 
U-234 
U-235 
U-236 
U-238 
Y-90 
Other Radlonuclides 

Total Canister U 

4.90E-06 9.011:-06 Nominal Heat 
3.64E-02 6.731:-02 Bounding Heat 
2.05E-04 2.701:-04 ~: OutDut /Walts) 
1.52E-03 2.821:-03 1.85E+02 3.04E+02 
1.82E-02 1.971:-02 Total Total 
4.14E+03 7.731'+03 
1.17E+04 2.181'+04 

1-':'::"'::":;::-+-_:::"':":'::"--I_=-.::..:;::-+-.::=-,.:~_+-_..:.::.::..._-+_-..:M::::C:o--]O.C::::::J 
lBare Fuel Transfers 

o !Assemblies 
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2030 Summary, TSPA Category 4: MOX 

Gamma Sources 
Photon Total 

Nominal Fuel Sounding Fuel Energy Photons/sec 
Radlonuclide Inventories(CI) Inventorles(CI) Group (bounding) 
Ac-227 2.31E-Ol 4.03E-Ol Avg. MeV 
Am-241 9.30E+05 1.62E+06 0.0150 2.031E+17 
Am-242m 3.37E+03 6.13E+03 0.0250 3.990E+16 
Am-243 1.62E+03 2.82E+03 0.0375 3.761E+16 
C·14 1.12E+04 1.95E+04 0.0575 5.782E+16 
CI-36 2.12E+02 3.68E+02 0.0650 2.161E+16 
Cm-243 4.56E+02 8.52E+02 0.1250 1.538E+16 
Cm-244 1.12E+04 1.91E+04 0.2250 1.831E+16 
Co-60 6.53E+05 9.30E+05 0.3750 7.923E+15 
Cs-l34 1.47E+03 2.83E+03 0.5750 1.871E+17 
Cs-l35 8.80E+Ol 1.60E+02 0.8500 3.159E+15 
Cs-137 2.82E+06 5.06E+06 1.2500 7.122E+16 
Eu-l54 6.04E+04 1.00E+05 1.7500 9.128E+13 
Eu-1SS 1.45E+04 2.71E+04 2.2500 3.706E+ll 
Fe-55 4.28E+03 5.07E+03 2.7500 4.656E+l1 
H-3 1.50E+04 2.56E+04 3.5000 4.222E+06 
1-129 226E+OO 4.11E+00 5.0000 1.667E+06 
Kr-85 5.21E+04 9.20E+04 7.0000 1.899E+07 
No-237 1.89E+Ol 3.33E+Ol 11.0000 2.168E+06 
Pa-231 2.66E-ol 4.62E-ol 
Pb-21 0 4.11E-03 7.33E-03 
Pm-147 1.50E+04 2.87E+04 
Pu-238 1.52E+05 2.53E+05 
Pu-239 1.74E+05 2.12E+05 
Pu-240 1.28E+05 1.67E+05 
Pu-241 4.57E+06 1.32E+07 
Pu-242 1.76E+02 1.97E+02 
Ra-226 9.46E-03 1.68E-02 
Ra-228 5.57E-02 9.68E-02 
Ru-1OB 1.42E+Ol 2.74E+Ol 
58079 2.78E+Ol 4.97E+Ol 
5n-126 5.9OE+Ol 1.09E+02 
5r-9O 1.84E+06 3.23E+06 
Tc-99 1.02E+03 1.82E+03 
Th-229 2.03E-ol 3.57E-ol 
Th-230 6.84E-ol 1.20E+OO 
Th-232 5.58E-02 9.69E-02 
Tl-208 7.62E+OO 1.32E+Ol 
U-232 2.06E+Ol 3.58E+Ol Thermal Power 
U-233 3.35E+Ol 5.81E+Ol Nominal Heat 
U-234 1.19E+03 2.07E+03 Output Sounding Heat 
U-235 5.40E+Ol 9.33E+Ol (Watts} Outout (Watts} 
U-236 2.19E+Ol 3.81E+Ol 8A1E+04 1.39E+05 
U-238 l.34E+Ol 2.15E+Ol Total Total 
Y-9O 1.84E+06 3.23E+06 
Other Radionuclldes 6.26E+06 1.10E+07 

Total canister U 

Number of canlstersL-----'=_---'--__="'-_---'-_----'=_---'__= __L-_--==-__-'-_----'=__~ 

!Bare Fuel Transfers BWR PWR 
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2030 Summary, TSPA Category 5: Urrh Carbide 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionucllde Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 3.68E+OO 7.82E+OO Avg.MeV 
Am-241 2.92E+03 6.19E+03 0.0150 1215E+17 
Am-242m 2.16E+OO 4.56E+OO 0.0250 2.486E+16 
Am-243 4.24E+Ol 8.99E+Ol 0.0375 2.164E+16 
C-14 2.13E+Ol 4.51E+Ol 0.0575 2.331E+16 
C~36 9.82E-Ql 2.08E+OO 0.0850 1.407E+16 
Cm-243 2.09E+Ol 4.38E+Ol 0.1250 9.422E+15 
Cm-244 5.05E+03 1.05E+04 0.2250 1.220E+16 
Co-6O 2.93E+02 5.92E+02 0.3750 5.277E+15 
Cs-l34 2.32E+Ol 4.65E+Ol 0.5750 S.594E+16 
Cs-l35 2.27E+Ol 4.82E.Ol 0.8500 1.272E+15 
Cs-l37 1.10E+06 2.30E·.06 1.2500 7.679E+14 
Eu-l54 1.10E+04 2.25E+04 1.7500 3.899E+13 
Eu-l55 6.72E+02 1.36E+03 2.2500 2.968E+09 
Fe-55 2.74E-Q2 5.49E-Q2 2.7500 3.S72E+13 
H-3 2.90E+03 5.98E.03 3.5000 1.652E+08 
1-129 9.29E-Ql 1.97E·.oo 5.0000 7.040E+07 
Kr-85 2.87E+04 5.9QE·.04 7.0000 S.087E+06 
Np-237 1.16E+Ol 2.45E+Ol 11.0000 9.271E+05 
Pa-231 4.36E+OO 9.25E+OO 
Pb-21 0 1.55E-Q3 3.34E-Q3 
Pm-147 9.28E+Ol 1.86E+02 
Pu-238 1.44E+05 3.04E+-05 
Pu-239 1.25E+02 2.65E+02 
Pu-240 2.51E+02 5.33E+02 
Pu-241 1.47E+04 3.04E+04 
PU-242 3.58E+OO 7.59E·.oo 
Ra-226 2.99E-Q3 6.44E-Q3 
Ra-228 8.46E-Ql 1.79E·.oo 
Ru-l06 2.39E-Q5 4.79E-Q5 
Se-79 1.94E+Ol 4.12E·Hll 
Sn-l26 2.04E+Ol 4.33E+Ol 
Sr-90 1.05E+06 2.19E+06 
Tc-99 3.07E+02 6.51E+02 
Th-229 1.07E+Ol 2.29E·.Ol 
Th-230 1.86E-Ql 3.98E-Ql 
Th-232 2.63E+OO 2.70E+OO 
~208 5.23E+02 1.10E+03 
U-232 1.42E+03 2.99E·.03 Thermal Power 
U-233 1.90E+03 4.02E+03 Nominal Heat 
U-234 2.68E+02 5.69E·.02 Bounding Heat 
U-235 3.81E+OO 5.40EHlO ~: OutDut iWattsl 
U-236 7.94E+OO l.68E.Ol 1.79E+04 3.76E+04 
U-238 4.85E-Q2 5.37E-Q2 Total Total 
Y-9Q 1.05E+06 2.19E+06 
Other Radlonuclides 1.06E+06 2.21E·.06 

otal Canister U Sum 
IS" x 10' IS" x IS' 24" x 10' 24" x IS' HIC MC,:r---] 

Number of Canlsters'------'0"'.0"---_1.-_--""56"'7"'.3'--_-'-_----"0"'.0'----_1.-_--'0"'.0'--_..L__-"I."'0__---'-__--'o"".c:::::J 
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2030 Summary, TSPA Category 6: UlTh Oxide 

Gamma Sources 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radlonucllde Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac-227 5.39E...01 1.09E...02 Ava. MeV 
Am-241 7.77E...03 1.55E...04 0.0150 9.001E...16 
Am-242m 1.60E...01 3.21E...01 0.0250 1.851E...16 
Am-243 1.49E...01 2.99E...01 0.0375 1.583E+16 
C-14 1.60E...02 3.21E...02 0.0575 1.749E+16 
CI-36 3.06E...00 6.14E...00 0.0850 1.103E+16 
Cm-243 9.44E-Q1 1.89E...00 0.1250 6.934E+15 
Cm-244 1.60E...02 3.20E...02 0.2250 9.894E...15 
C<r6O 2.58E...04 5.17E...04 0.3750 3.972E...15 
Cs-134 1.24E...01 2.52E...01 0.5750 6.079E+16 
Cs-135 1.61E...01 3.26E...01 0.8500 1.111E+15 
Cs-137 7.94E+05 1.61E...06 1.2500 4.261E+15 
Eu-154 5.38E"'03 1.09E...04 1.7500 7.581E+13 
Eu-155 3.80E"'02 7.70E...02 2.2500 2.207E+10 
Fe-55 2.66E...02 5.32E...02 2.7500 5.338E+14 
H-3 1.29E...03 2.62E...03 3.5000 7.126E+06 
1-129 8.77E-Q1 1.78E...00 5.0000 2.799E+06 
Kr-85 3.18E...04 6.47E...04 7.0000 2.938E+05 
ND-237 2.11E-Q1 4.24E-Q1 11.0000 3.185E+04 
Pa-231 6.57E+01 1.33E+02 
Pb-21 0 8.13E-Q3 1.65E-Q2 
Pm-147 1.39E...02 2.82E...02 
Pu-238 2.92E...03 5.86E...03 
Pu-239 3.92E...02 7.84E...02 
Pu-240 2.74E...02 5.47E...02 
Pu-241 4.48E...04 8.96E...04 
Pu-242 2.24E...00 4.49E...00 
Ra-226 1.23E-Q2 2.50E-Q2 
Ra-228 2.53E+OO 5.13E+OO 
Ru-106 7.92E-04 1.59E-03 
8&-79 1.95E...01 3.96E...01 
Sn-126 2.19E...01 4.45E...01 
Sr-go 8.ooE"'05 1.62E...06 
Tc-99 1.84E"'02 3.73E...02 
Th-229 3.67E...01 7.43E...01 
Th-230 6.39E-Q1 l.30E...oo 
Th-232 5.29E+OO 5.34E...00 
TI-208 7.49E...03 1.52E+04 
U-232 2.03E+04 4.12E+04 Thermal Power 
U-233 1.61E+04 1.80E+04 Nominal Heat
U-234 4.59E+02 9.30E...02 =Bounding Heat 
U-235 5.59E-Q1 1.11E+OO 0utDut IWatts) 
U-238 2.85E-Q1 5.72E-Q1 1.56E+04 3.11E+04 
U-238 1.07E-Q1 2.12E-Q1 Total Total 
y-go 8.ooE...05 1.62E...06 
Other RadiOnuclides 9.33E...05 1.89E+06 

oIel canister U 
24"x15' HIC
 Mca 

27.0 9.0 0.0 
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2030 Summary, TSPA Category 7: U-Metal 

Gamma Sources 
Photon Total 

Nominal Fuel Boundinll Fuel Energy Photons/sec 
Radionucllde Inventories(Ci) Inventories(Ci) Group (bounding) 
Ac·227 1.06E-Q2 1.69E·02 Avg.MeV 
Am·241 7.52E+05 1.48E<·06 0.0150 5.175E+17 
Am-242m 4.40E+02 8.76E+02 0.0250 1.052E+17 
Am-243 3.80E+02 7.52E+02 0.0375 9.679E+16 
C·14 3.09E+03 3.75E<·03 0.0575 1.168E+17 
C~36 3.72E+Ol 3.73E<·Ol 0.0850 5.816E+16 
Cm-243 1.46E+Ol 2.85E~,Ol 0.1250 3.804E+16 
Cm-244 3.66E+03 7.21E+03 0.2250 4.991E+16 
Co-60 l.04E+04 1.05E~04 0.3750 2.161E+16 
Cs-l34 5.69E+Ol 5.76E+Ol 0.5750 4.687E+17 
Cs-l35 7.84E+Ol 1.52E+02 0.5500 4.025E+15 
Cs-137 6.54E+06 1.27E+07 12500 2.518E+15 
Eu-l54 1.50E+04 2.97E~04 1.7500 1.077E+14 
Eu-l55 6.41E+02 9.16E~02 22500 8.468E+ll 
Fe-55 1.66E+02 1.67E~02 2.7500 1.137E+l0 
H·3 9.79E+03 1.69E+04 3.5000 1.416E+09 
1-129 6.67E+OO 1.29E+Ol 5.0000 1.340E+08 
Kr-85 7.81E+04 1.52E+05 7.0000 1.519E+07 
Np-237 7.01E+Ol 1.36E+02 11.0000 1.731E+08 
Pa-231 2.01E-Q2 3.40E:~ 
Pb-210 7.84E-Q3 8.40E·03 
Pm-147 1.21E+04 1.22E+04 
Pu-238 1.37E+05 2.69E+05 
Pu-239 2.22E+05 4.31E+05 
Pu-240 1.71E+05 3.37E+05 
Pu-241 2.20E+06 4.36E+06 
Pu-242 1.11E+02 2.20E+02 
Ra-226 1.64E-Q2 1.80E~)2 

Ra·228 5.17E-Q4 5.18E-)4 
Ru-l06 1.06E+03 1.06E+03 
8e-79 8.73E+Ol 1.66E+02 
Sn-126 9.17E+OO 1.14E+Ol 
Sr-90 4.65E+06 8.97E+06 
Tc-99 2.89E+03 5.54E+03 
Th-229 3.18E-Q3 3.22E~)3 

Th-230 1.03E+OO 1.21E+OO 
Th-232 5.18E-Q4 5.18E~)4 

T~208 3.91E-Q2 5.41E~l2 

lJ-232 1.05E-Ql 1.46E~)1 Thennal Power 
lJ-233 4.31E-Ql 4.44E-()1 Nominal Heat 
U-234 1.64E+03 2.12E+03 Output Bounding Heat 
lJ-235 4.78E+Ol 5.73E+')1 /Watts) 0utDut /Watts) 
U-236 1.00E+02 l.86E+')2 l.05E+05 2.04E+05 
U-238 7.00E+02 7.02E~~ Total Total 
Y-90 4.65E+06 8.97E+,)6 
Other Radionuclides 6.82E+06 1.28E+07 

Total Canister U Sum 
18" x 10' 18" x 15' 24" x 10' 24" x 15' HIC MCa ::::J 

Number of Canistertl'------'1-"3.cc7_---'-- 1"'.4'-_----'__-"0."'0__'---_-"0".0'-_-i-_--'2"'.0"----__'---_--,40=1.",0~ 
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° IAssemblies
 



I
 
I
 2030 Summary, TSPA Category 8: U-Oxide 

Gamma Sources 
Photon Total 

Nominal Fuel Sounding Fuel Energy Photons/sec 
Radionucllde lnventories(Ci) Inventories(CI)
 Group (bounding) 
Ac-227 3.19E-Q2 5.04E-02
 Ava. MeV 
Am-241 4.94E+05 9.35E+05
 0.0150 3.445E+17 
Am-242m 8.82E+02 1.71E+03
 0.0250 6.970E+16 
Am-243 1.95E+03 3.79E+03
 0.0375 6.475E+16 
C-14 2.98E+03 3.46E+03
 0.0575 7.692E+16 
CI-36 4.42E+Ol 5.20E+Ol
 0.0850 3.867E+16 
Cm-243 6.28E+02 1.22E+03
 0.1250 2.602E+16 
Cm-244 1.11E+05 2.16E+05
 0.2250 3.313E+16 
Co-6O 5.60E+04 7.73E+04
 0.3750 I.432E+16 
Cs-l34 1.11E+03 2.22E+03
 0.5750 3.125E+17 
Cs-l35 6.88E+Ol 1.20E+02
 0.8500 3.661E+15 
Cs-137 4.78E+06 8.45E+06
 1.2500 7.897E+15 
Eu-l54 3.75E+04 7.18E+04
 1.7500 1.020E+14 
Eu-155 3.20E+03 5.93E+03
 2.2500 1.535E+12 
Fe-55 9.58E+03 1.87E+04
 2.7500 6.448E+l0 
H-3 4.65E+04 8.65E+04
 3.5000 5.019E+09 
1-129 3.93E+OO 7.01E+OO
 5.0000 1.36OE+09 
Kr-85 7.92E+04 1.37E+05
 7.0000 1.567E+08 
No-237 4.13E+Ol 7.59E+Ol
 11.0000 1.600E+07 
Pa-231 5.07E-02 7.77E-02
 
Pb-210 8.70E-03 9.29E-03
 
Pm-147 9.75E+03 l.90E+04
 
Pu-238 2.23E+05 4.29E+05
 
Pu-239 5.13E+04 8.61E+04
 
Pu-240 5.30E+04 9.75E+04 
Pu-241 1.99E+06 3.81E+06 
Pu-242 2.04E+02 3.95E+02 
Ra-226 1.77E-02 1.90E-Q2 
Ra-228 l.97E-03 3.36E-03 
Ru-l06 8.83E+02 1.77E+03 
89-79 5.51E+Ol 9.51E+Ol
 
Sn-126 9.20E+Ol 1.69E+02
 
Sr-90 3.44E+06 5.92E+06
 
Tc-99 1.76E+03 3.05E+03
 
Th-229 1.03E-02 1.70E-02
 
Th-230 1.04E+OO 1.14E+OO 
Th-232 1.97E-03 3.36E-03 
TI-208 6.79E-Ql 1.30E+OO 
U-232 1.84E+OO 3.52E+OO Thermal Power 
U-233 1.37E+OO 2.27E+OO Nominal Heat 
U-234 1.48E+03 l.66E+03 = Sounding Heat 
U-235 1.14E+Ol 1.80E+Ol OutDut lWatts) 
U-236 4.89E+Ol 7.61E+Ol 7.90E+04 lA2E+05 
U-238 5.82E+Ol 5.93E+Ol Total Total 
Y-90 3.44E+06 5.93E+06 
Other Radlonuclides 5.33E+06 9.00E+06 

Total Canister U Summa 
18" x 10' 18" x 15' 24" x 15' HIC MCO 

Number of Canlsters'-----=:25O=.6=----....L_-'486="-.7__..L.._---":"-_..L.._-"'0."'0__'--__1"'34"'."'8__-'-_----'1"'8"'.0__..J 
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2030 Summary, TSPA Category 9: AI··Based Fuel 

- Gamma Sources . 
Photon Total 

Nominal Fuel Bounding Fuel Energy Photons/sec 
Radionuclide lnVentories(CI) Inventor"es(Ci) Group (bounding) 
Ac-227 5.85E-03 1.15E-Q2 Avg.MeV 
Am-241 3.16E+04 6.07E.04 0.0150 1.139E+18 
Am-242m 9.33E+OO 1.82E.01 0.0250 2.400E+17 
Am-243 3.85E+01 6.73E+01 0.0375 2.149E+17 
C-14 1.53E+OO 3.03E+OO 0.0575 2.222E+17 
C~36 1.46E-Q3 2.90E.-03 0.0850 1.369E+17 
Cm-243 6.11E+OO 1.08E+01 0.1250 1.035E+17 
Cm-244 3. 17E+03 5.22E+03 0.2250 1.173E+17 
Co-6O 2.33E+02 4.43E+02 0.3750 5.336E+16 
Cs-134 6.56E+05 1.18E+08 0.5750 8.182E+17 
Cs-135 2.13E+01 4.05E+01 0.8500 5.335E+16 
Cs-137 1.08E+07 2.01E+07 1.2500 1.314E+16 
Eu-154 1.94E+05 3.53E:+05 1.7500 5.695E+14 
Eu-155 6.75E+04 1.21E:+05 2.2500 7.430E+14 
Fe-55 1.08E+04 1.92E:+04 2.7500 4.284E+12 
H-3 2.68E+04 4.94E'+04 3.5000 4.743E+11 
1-129 4.00E+OO 7.58E'+OO 5.0000 3.799E+07 
Kr-85 6.61E+05 1.211:+06 7.0000 4.340E+06 
Np-237 6.39E+01 1.17E'+02 11.0000 4.959E+05 
Pa-231 1.36E-Q2 2.661::-02 
Pb-21 0 7.41E-Q4 1.471::-03 
Pm-147 3.46E+06 6.221:+06 
Pu-238 1.85E+05 3.2710+05 
Pu-239 1.01E+04 1.981::+04 
Pu-240 5.35E+03 1.051::+04 
Pu-241 5.02E+05 9.5310+05 
Pu-242 6.04E+00 1.121::+01 
Ra-226 2.12E-03 4.19E-03 
Ra-228 7.74E-Q6 1.54E-OS 
Ru-106 2.54E+05 4.561::+05 
Se-79 6.95E+01 1.32:+02 
8n-126 6.17E+01 1.17:+02 
8r-90 1.01E+07 1.89E+07 
TC-99 2.27E+03 4.31E+03 
Th-229 4.97E-OS 9.7CE-OS 
Th-230 2.28E-Q1 4.4EE-Q1 
Th-232 8.17E-Q6 1.~E-OS 
T~208 2.07E-Q1 3.871':-Q1 
U-232 5.78E-Q1 1.08E+OO Thermal Power 
U-233 1.99E-02 3.81E-02 NomInal Heal
U-234 7.63E+02 1.45E+03 =Bounding Heat 
U-235 2.21E+01 3.6l!E+01 Outoo! /Watts\ 
U-236 8.31E+01 1.571':+02 1.52E+05 2.83E+05 
U-238 3.50E+OO 3.54·E+OO To1al To1al 
Y-90 1.01E+07 1.&'E+07 
Other Radionuclldes 1.35E+07 2.49E+07 

Total canister U Summary 
18" x 10' 18" x 15' 24" x 10' 24" x 15' Hie II~ 

__NumberolCanistersL-_1",0"-12=:.~2_-,-_---=235=.8,---_---,- 1",65",,",3_-L_.--,0,,,.0,---_...L.__=-2."'0__-'-_---',~ 

lBura Fuel Transfers 
o IAssemblies 
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2030 Summary, TSPA Category 10: Miscellaneous SNF 

Gamma Sources 

Photon Total 
Nominal Fuel Bounding Fuel Energy Photons/sec 

Radionucllde Inventorles(Ci) Inventories(Ci) Group (bounding) 
Ac-227 1.27E-Q2 1.64E-Q2 Avg.MeV 
Am-241 2.75E+03 5.47E+03 0.0150 6.668E+15 
Am-242m 6.11E+OO 1.20E+01 0.0250 1.37SE+15 
Am-243 1.46E+01 1.96E+01 0.0375 1.211E+15 
C-14 3.87E+01 7.54E+01 0.0575 1.354E+15 
C~36 7.00E-Q1 1.40E+00 0.0850 7.740E+14 
Cm-243 4.71E-Q1 9.01E-Q1 0.1250 5.026E+14 
Cm-244 1.89E+01 3.76E+Ol 0.2250 6.640E+14 
C0-60 4.67E+02 7.38E+02 0.3750 2.892E+14 
Cs-l34 1.36E+00 2.49E+00 0.5750 5.142E+15 
Cs-l35 4.40E+OO 4.56E+OO O.S500 4.927E+13 
Cs-137 l.34E+05 1.38E+05 1.2500 7.261E+13 
Eu-l54 7.39E+01 1.28E+02 1.7500 1.264E+12 
Eu-155 1.45E+02 1.55E+02 2.2500 4.251E+08 
Fe-55 l.84E+OO 2.31E+OO 2.7500 2.459E+l0 
H-3 3.51E+02 3.69E+02 3.5000 S.881E+05 
1-129 1.12E-Q1 1.16E-Q1 5.0000 3.61SE+05 
Kr-85 3.68E+03 3.73E+03 7.0000 4.078E+04 
No-237 3.77E-Q1 4.42E-Q1 11.0000 4.626E+03 
Pa-231 2.19E-Q2 2.61E-Q2
 
Pb-21 0 2.48E-Q5 4.88E-Q5
 
Pm-147 1.22E+02 1.33E+02
 
Pu-238 6.76E+02 1.35E+03
 
Pu-239 2.08E+03 2.22E+03
 
Pu-240 1.90E+02 2.88E+02 
Pu-241 5.75E+03 1.09E+04 
Pu-242 7.15E-Q1 1.40E+OO 
Ra-226 5.07E-Q5 9.92E-Q5 
Ra-228 3.12E-Q4 621E-Q4 
Ru-l06 1.26E-Q2 2.36E-Q2 
Se-79 1.62E+OO 1.68E+OO
 
Sn-126 3.61E+OO 3.70E+OO
 
Sr-90 1.17E+05 120E+05
 
Tc-99 4.45E+01 4.69E+01
 
Th-229 3.07E-Q3 6.14E-Q3
 
Th-230 3.04E-Q3 5.86E-Q3 
Th-232 2.73E-Q2 2.73E-Q2 
~208 3.51E-Q1 7.00E-Q1 
U-232 9.49E-Q1 1.90E+OO Thermal Power 
U-233 8.68E+Ol 8.68E+01 Nominal Heat 
U-234 4.40E+OO S.33E+OO Bounding Heat 
U-235 2.09E-Q1 5.02E-Q1 ~: OutDutIW_) 
U·236 1.26E+OO l.33E+OO 1.64E+03 1.81E+03 
U-238 8.60E-Q2 1.30E-Q1 Total Total 
V-90 1.17E+05 1.20E+05 
Other Radlonuclldes 1.43E+05 1.57E+05 

Total Canister U Sum 
18' x 10' 18' x 15' 24' x 10' 24' x 15' HIC MCO 

Number of CsnIsters'--_1-'..:.3"---_.l.-_---'O"-.1'--_---'__"'0."-0_----l'--_"'0"'.0'--_.l.-_---'S"'.0'----_---'__-"'0."-O__--.J 

lsare Fuel Transfers
° [Assemblies
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2030 Summary, TSPA Category": U-Zr-Hx 

Gamma Sources 
Photon Total
 

Nominal Fuel Boundin'9 Fuel Energy Photons/sec
 
Radionuclide Inventorles(CI) Invenlories(Ci) Group (bounding)
 
Ac-22.7 5.51 E-Q4 7.48E-Q4 Av... MeV
 
Am-241 7.35E+02 1.35E+03 0.0150 2.336E+16
 
Am-242m 8.97E-ol 1.75E+00 0.0250 5.OO9E+15
 
Am-243 1.09E+00 2.16E+00 0.0375 4.507E+15
 
C-14 1.51E+Ol 2.66E+Ol 0.0575 4.552E+15
 
C~36 3.19E-ol 5.59E-ol 0.0850 2.816E+15
 
Cm-243 8.90E-Ol 1.76E·.00 0.1250 2.234E+15
 
Cm-244 8.06E+Ol 1.60E+02 0.2250 2.403E+15
 
Co-6O 5.07E+04 1.02E+05 0.3750 1.13OE+15
 
Cs-l34 1.12E+04 2.25E+04 0.5750 1.712E+16
 
Cs-l35 3.59E+00 6.28E+00 0.8500 1.299E+15
 
Cs-137 2.20E+05 4.22.E·>05 1.2500 8.090E+15
 
Eu-l54 1.05E+04 2.10E+04 1.7500 1.870E+13
 
Eu-l55 3.95E+03 7.916.03 2.2500 8.505E+12
 
Fe-55 2.84E+04 5.73E+04 2.7500 7.091E+l0
 
H-3 6.34E+02 1.266.03 3.5000 8.264E+09
 
1-129 9.15E-02 1.62E-ol 5.0000 1.111E+08
 
Kr-85 1.39E+04 2.78E+04 7.0000 1.276E+05
 
Np-237 5.45E-ol 1.05E+oo 11.0000 1.462E~
 

Pa-231 1.0IE-03 1.48E-03 
Pb-21 0 1.94E-07 3.51E-07 
Pm-147 7.48E+04 1.516+05 
Pu-238 1.71E+03 3.38E+03 
Pu-239 5.50E+02 9.48E+02 
Pu-24O 2.34E+02 4.08E+02 
Pu-241 1.24E+04 2.45E+04 
Pu-242 1.96E-ol 3.82E-ol 
Ra-22.6 5.20E-07 9.61E-07 
Ra-22.8 2.15E-05 3.59E-05 
Ru-l06 3.94E+03 7.94E+03 
5e-79 1.62E+00 2.88E+00 
8n-126 1.52E+00 2.70E+00 
8r-90 2.06E+05 3.94E+05 
Tc-99 5.41E+Ol 9.56E+Ol 
Th-22.9 5.34E-05 8.ooE-05 
Th-230 5.46E-05 1.00E-Q4 
Th-232 2.35E-05 4.ooE-05 
~208 5.86E-03 1.13E-02 
U-232 1.63E-02 3.17E-02 Thermal Power 
U-233 1.36E-02 2.37E-02 Nominal Heat 
U-234 2.07E-ol 4.02E-ol Output Bounding Heat 
U-235 8.4OE-ol 1.12E+00 /Watts\ 0UlDut /Watts\
 
U-236 1.62E+oo 2.88E+OO 3.8OE-+03 7.4OE-+03
 
U-238 5.21E-ol 5.25E-ol Total Total
 
Y-90 2.06E+05 3.95E+05 
Other Radionuclldes 2.56E+05 4.94E+05 

Total canister U Summary 
18" x 10' 18" x 15' 24" x 10' 24" x 15' HIC MCL::] 

Number of C8nistersL...---=86=.9_--L__--'O"'.0"-_-.JL..._-"0"'.0__'-_.--'O"'.0'--_-'-__:::6.'-7__---'--__--'O",'(~ 

[sare Fuel Transfers 
o IAssemblies 




