Appendix B
NPDES Permit

Appendix F - Quad Cities Nuclear Power Station Environmental Report

The National Pollutant Discharge Elimination System (NPDES) permit for the Quad Cities
Nuclear Power Station is approximately 100 pages long. Appendix B contains a copy of the
permit cover page and pages pertinent to discussion in the Applicant’s Environmental Report;
Operating License Renewal State; Quad Cities Nuclear Power Station Units 1 and 2.



Appendix F — Environmental Report

liknots Environmental Protection Agency

Bureau of Water, Division of Water Pollution Control
Permit Section

1021 North Grand Avenue East

Post Office Box 19276

Springfield, llinois  62794-9276

NPDES Penmt No ILO0CS037

lowa Department of Natural Resources
Wastewater Section

Henry A, Wallace Building

900 East Grand Avenue

Des Moines, lowa 50316

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM

Expiration Date. May 31, 2005

Name and Address of Permittee
Exelon Generatton Company, LLC

4300 Winfield Read
Warrenwville, llincis 60555

Discharge Number and Name
0018002 Open Cycle Diffusers

BO1 Wastewater Treatment System
co1 Sanitary Waste Treatment Plant
AD2 Radwaste Treatment System Blowdown

Modified (NPDES) Permil

Issue Date May 26, 2000
Effective Date June 1, 2000
Modification Date December 17, 2001

Facilty Name and Address

Quad Cities Generating Station
22710 206th Avenue North
Cordova, llinols 61242

(Rack Island County)

Receiving Watloers

Mississippl River
Mississipp: River
Mississipp: River
Mississippi River

in comphance with the provisions of the Hlinois Environmental Protection Act, Title 35 of il Adm. Czde, Subtitle C and/or Subtitle D,
_ Chapter 1, and the Clean Water Act (CWA), the above-named pemittee is hereby authonzed to discharge at the above location to the
above-named receiving strearn in accordance with the standard conditions and attachments herein

Permttee is not authorized to discharge afler the above expiration date In order to receive authorization to discharge beyond the
expiration date, the permittee shall submt the proper application as required by the lifinois Environmental Protoction Agency (IEPA)

not tater than 180 days prior to the explration date

“Thomas G, McSwiggin, P E.
Iiinors Environmental Protection Agency
Manager, Permit Section
Dinision of Water Pollution Control

TGM BAK 89123001.daa

= ¥

Wayne C Farrand

{owa Department of Natural Resources
Supervisor

Wastewater Permit Section
Environmental Protection Division

Quad Cities
License Renewal Application
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Appendix F - Environmental Report

Madification Date December 17, 2001

Page 2
NPDES Permit No IL0O005037
Effluent Limitations and Monitoring
LOAD LIMITS Ibs/day CONCENTRATION
DAF (DMF) LIMITS mg/!
30 DAY DAILY 30 DAY DAILY SAMPLE SAMPLE
PARAMETER AVERAGE MAXIMUM AVERAGE MAXIMUM FREQUENCY TYPE

1 From the effective date of this permit until the expiration date the effluent of the followsng discharge(s) shall be monitored and
limited at all times as follows:

Outfall{s} 001 and 002 Open Cycle Diffusers

This discharge consists of. Approximate Fiow
Main Condenser Cooling Water 970 4 MGD
House Service Water 40MGD
Radwaste Treatment System Blowdown* 0051 MGD
Wastewater Treatment Plant Effluent 0034 MGD
Sanitary Waste Treatment Plant Effluent 0008 MGD
House Service Water Strainer Backwash 0 126 MGD
intake Screen Backwash 0508 MGD
Unmits 1 and 2 Oil/Water Separators Intermittent
Fish Culture Facilities Intermittent
Crib House Floor Drain Sump**
Flow (MGD) Daily 24 hrtotal
pH  See Special Condition No. 1 1Month  Grab
Total Residual
Chlonne/Total Residual Oxidant™* 02 1/Week Grab
Temperature See Special Condition No. 6 Datly Continuous
Recording

*This sub-waste stream discharges only through Outfall 002, all other sub-waste streams are common to both Outfalls 001 and 002,
**This sub-waste stream is an altemnate routing from Outfall 001(b) See Special Condition 18.
~**See Special Condiltons 3 and 4. The discharge limit of 0 2 mg/l appres when chlorine compounds are used as the sole biocide.

See Special Condition 15 for requirements when bromine brocides are used

Page F.B-4 Quad Cities
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Appendix F - Environmental Report

Page 3

Madification Date. December 17, 2001

NPDES Permit No 1L0005037

Effiuent Limitations and Monitoring

1. From the effective date of this permut untid the expiration date, the effluent of the following discharge(s) shall be monitored and

hmited at all imes as foflows®

LOAD LIMITS CONCENTRATION
ts/day o LIMTSman ___
30 DAY DAILY 30 DAY DAILY SAMPLE SAMPLE
PARAMETER AVG MAX, AVG MAX. FREQUENCY TYPE
Qutfall(s) BO1 Wastewater Treatment System****
This discharge consists of ***** Approximate Flow (MGD)
Crib House Floor Drain Sump 0033 7
O Separator discharges 00015
Roof and ficor dramns Intermittent
Portable Demineralizer nnse water Intermittent
Flow (MGD) 1\Week 24 hrtotal
Total Suspended
Solids 15 30 1MVeek 8 hr
Compostte
Oil and Grease 15 20 1Month Grab
Outfall(s): CO1 Sanitary Waste Treatment Plant (DMF 0 06 MGD)
Approximate Flow
0 008 (MGD)
Flow (MGD) 2Month 24 hr total
pH See Special Conditron No. 1 2/Month Grab
BOD, 15 30 30 60 2Month 24 hr
Composite
Fecal Coliform See Special Condition No 8 2/Month Grah
Total Suspended ‘
Salds 15 30 30 60 2Month 24 hr
Compostte

w=\\astewater Treatment System effiuent is routed through an cillwater separator prior to discharge.
==*The listed contributory waste streams all pass through an oilfwater separater (Unlt % ollwater separator) prior to entenng the
wastewater treatment plant  Crib House Floor Drain Sump water may be discharged directly to Outfalls 001/002 open cycle diffuser as

an alternate route  See Special Conditron 18

Quad Cities
License Renewal Application
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Appendix F ~ Environmental Report

Page 4
NPDES Permit No IL0005037
Effluent Limutations and Moniloring
LOAD LIMITS CONCENTRATION
ibs/day LIMITS mall
30 DAY DAILY 30 DAY DAILY
PARAMETER AVG. MAX, AVG MAX.

1. From the effective date of this permit until the expiration date, the effivent of the following discharge(s) shall be monttored and

imited at all times as folfows*
Outfall(s): AD2 Radwaste Treatment System Blowdown®*****

This discharge consists of.

Reactor Water
Contaminated Floor Dratns

Equipment Drains

Condensate Demineralizer Filter Backwash
Reactor Cleanup Demineralizer Filter Backwash
Laboratory Wastewater

Sodium Pentaborate Tank Testing Dramnage

Flow (MGD)

Total Suspended
Solids 15 30

i and Grease 15 20

Boron See Special Condition No. 17

Modification Date December 17, 2001 ~
SAMPLE SAMPLE
FREQUENCY TYPE
Approximate Flow 0 0422 (MGD)
Daily 24 hr total
1MWeek Grab
When
Discharging
1Month Grab
When
Discharging
1/Discharge Grab .
Penod S’

*****The permittes shall comply with the Nuciear Regulatory Commission Title 10 (10 CFR 0.735-1) regulations for discharge and
monioring of radioactive wastewater discharges  Wastewater 1s generally batch treated and recycled, therefore the daily average

discharge rate from Outfall No, AO2 does not reflect influent flow rates.

Page F.B-6

Quad Cities
License Renewal Application



Appendix F— Environmental Report

Page 5 Modification Date. December 17, 2001

NPDES Permit No ILO005037
Spectal Condrtions

SPECIAL CONDITION 1. The pH shall beintherange 601090

SPECIAL CONDITION 2 Samples taken in compliance with the effiuent monitonn
represeniative of the discharge, but prior to entry into the recewving stream

SPECIAL CONDITION 3 A munimum of three grab samples shall be taken at approximately five minute infervals in the discharge bay
at the diffuser pipes during the respective sodium bromide and/or chlonne injection period of a generating unit allowing for lag time
between the intiation of injection and the point of sampling befare the first grab sample is taken. The indvidual values and average
{mean) values for each set of samples shall be reported including the Unit sampled, the bmes samples were collected. the time and
duration of the sodium bromide and/or chlonne dosing penod plus the rate and amount (Ibs.} of sodism bromude and/o;' chlornine
applied. For purposes of reporting, the dally discharge shall be the average of all non-zero values measured in a day and the monthly

average shall be the average of all darly discharges.

For the purpose of determining compliance, the highest single instantaneous TRC/TRO concentration measured on any day will be
regarded as the daily maximum concentration Total residual oxidant concentration shall be measured and reported in terms of total

residual chlornine.

g requirements shall be taken at a pont

SPECIAL CONDITION 4. Neither total residual chlonine nor total residual oxidant may be discharged from any unit's main condenser
for more than two hours in any one day. Not more than one of the unit's main condensers may discharge totat residual chlorne or total
residual oxidant at any one tme unless the permittee can demonstrate to the Agency that domng so will not violate water qualty
Iimitations of the State Simultaneous chlonnation of the generating units will require a modification of the permit. The Agency will
public notice the permit modification.

N5 Nothing in this permit affects or abrogates the responsibiities or commitments of the Permittee herein as set

SPECIAL CONDITION 5
forth in the agreement entered into by the Parmitee in the consolidated cases of izaak Walton League of Amenca, et. al, v
Schiesinger, No 2208-71 and People of the State of lllincis, et. al v Umited States Atomic Energy Commission, No. 2208-71 (Us

Distnct Count, Distnct of Calumbia).

SPECIAL CONDITION6 Discharge of wastewater from this facility must not alone or in combination with other sources cause the
recaving stream to violate the foflowing thermal imitations at the edge of the mixing zone-

A. Maximum temperature nse above natural temperature must not exceed 5°F,

B. Watertemperature at representative locations in the main nver shall not exceed the maximum fimits in the following table during
more than one (1) percent of the hours in the 12-month pertod ending with any month Moreovgr. at no ime shall the water
temperature at such locations exceed the maximum himits in the following table by more than 3°F. (Main nver temperatures are
temperatures of those portions of the nver essentially similar to and foflowing the same thermal regime as the temperalures of the

main flow of the river ) .

Jan. Feb. Mar Apr, May June July Aug, Sept, Oct. Nov, Dec

°F 45 45 57 68 78 85 88 86 85 75 . 65 52
C. The area of diffusion of an effluent in the recerving water 1s a muing zone, and that mixing zone shall not extend
) overmore than 25 percent of the cross sectional area or volume of flow in the Mississippi River,
i)  more than 26 acres of the Mississippi River *
Quad Cities Page F.B-7
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Appendix F - Environmental Report

Page 6 Modification Date: December 17, 2001

NPDES Permit No. I1L0005037

Speciat Conditions

The following data shall be collected and recorded

1. Weekly determination of the nver flow rate (dally when the nver flows fail below 23,000 cfs)

Daily determination of the ambtent river temperature (at or upstream of station intakes)

Daily recording of station discharge rate.

Daily continuous recording of the temperature of the statron discharge

oA woN

Daily determination of station load.

As deemed necessary according to the above data, daily determination of the cross-sectional average temperature at the 500 foot
downstream cross-section In the nver,

@

Compliance with the thermal hmitations of Special Condition 6 shall be demonstraled as follows:

1.  Wnhen nver flow1s 21,000 cfs or greater and the ambient river lemperature 1s 5° F or more lower than the monthly miing
temperatures, the temperature monitonng curve® establishes that the permittes is in compliance for alt power generation levels,

When the nver flow Is Jess than 21,000 cfs and/or the ambrent nver temperature 18 within 5° F of the monthly limiting

2.
temperatures, the permittee shall demonstrate compliance using either:

a Planticad, rver flow, ambient river temperature, and the femperature monitonng curve, or
b Field measurement® of the nver cross-sectional average temperature taken 500 feet downstream of the diffusers

in the evenl that compliance monitoning shows that the permittee has exceeded the monthly kmting temperature, the number of hours
of such exceedance shall be reported on the permittee’s Discharge Monitonng Report.

'The temperature monitoning curva ldentified asFigure 2 in the December 2000 "Revised Temperature Monutoring Curve for Quad
Cihes Nuclear Generating Station®.

2 When conditions such as ice formation render the Mississippi River maccessible to manne activity, the Permittee may
demonstrale comphance with the thermal fimitations of Special Condition 6 by using the most recent field measurement data
collected at a river flow equal to or less than the flow for which field measurement data cannot be collected. The most recent field
measurement data shall be normalized to the power production level for the day when the niver was inaccessible,

SPECIAL CONDITION 7, There shall be nio discharge of polychlonnated bipheny! compounds from any discharge.
1 NDIT! . There shall be no discharge of complexed metal bearing wastestreams and associated nnses from chemical

metal deaning, unless this permit has been modified to mnciude the new discharge.

SPECIAL CONDITION 9 The daity maximum fecal coliform count examined twica per month shall not exceed 400 per 100 mi

, Commonwealth Edison Company's demonstration for the Quad Cities Nuclear Power Station n
316(a) and 316(b) of the Clean Water Act was approved by IEPA by lefter dated July 28, 1981 and by the

[
accordance with Section
letter dated May 18, 1981. Based on these conclusions the followng actions by

lowa Department of Enviranmental Quality ({DEQ) by
the permitiee are required:

A The permitee shalf monitor fish impingement once per week, year round Each year's data shall be tabulated and compared to
histoncal fish impingement data for the same penod with the results submitted to {EPA Permit Section and Compliance Assurance

Section by July 28, each year.
B The permitiee shall monitor water temperatures as descnbed in Specal Condition 6.

3 A NDJ , A permittee who wishes to establish the affirmative defense of upset as defined 1n 40 CFR 122 41{n) shali
Jemonstrate, through properly signed, contemporaneous operating logs, or o'her relevant evidence that' An upset occurred and that
the permittee can identify the cause(s) of the upset; the permitted facility was at the ime being properly cperated; the permittee
submitted notice of the upset as required in standard condition 12 of ttus permi; and the permittee comphed with any remedsal
measures requred in standard condition 4 of this permit,

Quad Cities
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Appendix F - Environmental Report

Page Modification Date December 17, 2001

NPDES Permil No 1LO005037
Special Condiions

SPECIAL CONDITION 12, Discharge 1s allowed from the Unit 1 ad/water separalor and the Unit 2 oilwater separator in accordance
with the Spill Prevention Control and Countermeasure Pian (SPCC) If an applicable effluent standard or water quality related effluent
imitation 1s promulgated under Section 301 and 302 of the Clean Water Act (CWA) and that effluent or water quality standard or
hritation 15 more stringent than any effluent or water quality imitations in this permit, er controls a polfutant not inuted in this NPDES
Permit, the Agency shall revise or modify the permit in accordance with the promulgated standard and shall notify the permitee

SPECIAL CONDITION 13 The permitiee shall record monitoring results on Discharge Monitoring Report Form

for each discharge each month - 9 wep S using one such form
SPECIAL CONDITION 14 The completed Discharge Monitoning Report forms shall be mailed and received by the IEPA no later than
the 28th day of the following month, unless otherwise specified by the permitting authorty  Discharge Monitorig Reports shall be

mailed to the IEPA at the following address*

Himois Environmental Protection Agency
Division of Water Pollution Control
1021 North Grand Avenue East
Springfield, llknois 62706
Altention Compliance Assurance Sectlon
SPEC! A discharge lmit of O 05 mg/ (instantaneous maximum) shall be achieved for total residual oxidant when

SPECIAL CONDITION 15
bromine blocides sre used for condenser biofouhing control, in accordance with Speciat Condition 3,

SPECIAL CONDITION 16. The Agency has determined that the effluent hmutations in this permuit constitule BATIBCT for storm water
. which is treated in the existing treatment faciliies for purposes of this permit reissuance, and no pollution ptevention plan will be
required for such storm water. in addition to the chemica! specific mondoring required elsewhere in this permit, the permittee shall
conduct an annual nspection of the facility site to Identify areas contributing to a storm water discharge associated with 1ndustnal
activity, and determme whether any facilty modifications have occurred which result in previously-treated storm water discharges no
anger receiving freatment. If any such discharges are identified the permiitee shall request a modificaton of this permit within 30 days
after the Inspection Records of the annual inspection shall be retamed by the permittee for the term of this permit and be made !

avallable to the Agency on request.”
SPECIAL CONDITION 17 The permittee shall monitor for beron duning periods when Sodium Pentaborate 1s discharged as a result of
tank testing and connection drainage from components in the radwaste lreatment system. The effluent boron concentration in the

subject discharge shall not cause the recelving stream to exceed the water quality standards in Section 302 of 35 Il Adm Code
Chapter 1, Subbtle C. This permit may be modified to include effiuent imitations or requirernents which are consistent with apphé:able

laws, regulations, or judicial orders The Agency will public notice the permit modification

1A {7 Crib House Floor Drain Sump shall only be routed to the Outfall 001/002 Open Cycle Diffusers dunng
pencds when increased pump seal cooling water leakage is significant enough so as to overioad the wastewater treatment plant
Alternate routing of this discharge shall not take place i lieu of proper maintenance and operation of the airculating pumps

Quad Cities Page F.B-9
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Exelon Leneration www exelani ¢ Fp cem Nuc] ear

4300 winfield Road
Warrenwlie It 60535

RS-01-294

January 11, 2001

Mr. Keith Dohrmann

Department of Natural Resources
Divistons of Parks, Recreation & Preserves
Wallace State Office Building

502 East 9"

Des Moines, 1A 50318-0034

Subject Quad Crties Nuclear Power Station, Units 1 and 2 License Renewal:
Request For Information On Listed Species And Important Habitats

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison Company) is
currently preparing an application to the U.S Nuclear Regulatory Commission (NRC) to
renew the operating license for Quad Cities Nuclear Power Station (QCNPS) Units 1 and
2. The current operating licenses for Unit 1 and 2 expire in 2012. The renewal term
would be for an additional 20 years beyond the onigimal license expiration date. As part
of the license renewal process, NRC requires license renewal applicants to “assess the
impact of the proposed action on threatened or endangered species in accordance with
the Endangered Species Act.” The NRC will consult with the U.S. Fish and Wildlife
Senvice under Section 7 of the Endangered Species Act and may also seek your _
assistance in the identification of important species and habitats In the project area. By
contacting your office early in the application process, we hope to identify any issues
that we may need to address or any information that we should provide to your office 1o
expedite your evaluation of the potential impact of the continued operation of QCNPS on
threatened and endangered species.

Exelon has operated QCNPS and its assoctated {ransmission lines since 1872. As
shown on Attachment A, QCNPS is located in Rock Island County, llimoss,
approximately seven miles southwest of Clinton, lowa. As shown on Altachment B, the
QCNPS site consists of 560 acres, and includes two nuclear reactors, intake and
discharge canals, several bulldings, switchyards, and a retired spray canal that is now
utiized for aquaculture

As shown on Attachment C, five transmission hines were built to connect QCNPS to the
regional transmission system Portions of two of these transmission lines are located in
Scott and Clinton Counties, lowa. Beginning at QCNPS, one lne runs south from the
Station, turns west, crosses the Mississippi River, and ends north of Davenport, lowa.
One line runs through the industnal park just north of QCNPS and then crosses the
Mississippi River, terminating near Comanche, lowa.

Quad Cities Page F.C-1
License Renewal Application



Appendix F — Environmental Report

January 11, 2002

Department of Natural Resources
Divisions of Parks, Recreation & Preserves
Page 2

EGC is committed to the conservation of significant natural habitats and protected
spectes, and expects that operation of QCNPS and its transmission lines since 1972 has
had no adverse impact on any threatened or endangered species. Any maintenance
activities necessary to supporl bicense renewal would be Iimited to previously disturbed
areas No additional land disturbance is currently anticipated in support of license
renewal We believe that operation of QCNPS, including maintenance of the
transmission lines, over the license renewal period would not adversely affect any
threatened or endangered species. Accordingly, we request your concurrence with our
determmation that a renewed license would have no effect on hsted or proposed
endangered or threatened species.

After your review, wa request recemving your input by March 29, 2002. In your response,
please detail any concems you may have about state-listed spectes or ecologically
significant habitats in the vicimty of QCNPS or in the associated transmission corridors
{nghts-of-way), or concurring with our conclusion that continued operation of QCNPS
and the associated transmission corndors would not affect any threatened or
endangered species This will enable us to meet our NRC application submuttal
schedule Exeton will include a copy of this lelter and your response in the
Environmental Report that will be submitted to the NRC as pari of the QCNPS license
renewal application,

Shouid you have any questions conceming this letter, please contact Mr. Terry Steinert
at (630) 657-3213.

Resyctfully,
WG €
K. R.ﬁury Uy

Director — Licensing
Mid-West Regional Operating Group

Attachments: Attachment A: Figure 2-1, 50-Mile Vicimty Map
Attachment B: Figure 2-3, Site Boundary
Attachment C: Figure 3-2, Transmission Line Map

Page F.C-2
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Fields of Opportn% STAT E O F | OWA

THOMAS J. VILSACK, GOVERNOR DEPARTMENT OF NATURAL RESOURCES
SALLY J. PEDERSON, LT. GOYERNOR JEFFREY R. VONK, DIRECTOR

February 6, 2002

Ms. K.R, Jury
Exelon Generation
4300 Winfield Road
Warrenville, IL 60555

RE: License renewal for the Quad Cities Nuclear Power Station Units 1 and 2
Dear Ms. Jury:

Thank you for inviting our comments on the impact of the above referenced
project on protected species and rare natural communities,

We have searched our records of the project area and found no records of rare
species or significant natural communities. However, our data are not the result
of thorough field surveys. Based on the information provided, we do not think
the project will affect protected species or rare natural communities. If listed
species or rare communities are found during the planning or construction
phases, additional studies and/or mitigation may be required.

This letter is a record of review for protected species and rare natural
communities in the project area. It does not constitute a permit and before
proceeding with the project, you may need to obtain permits from the DNR or
other state and federal agencies.

If you have any questions about this letter or if you require further information,
please contact Keith Dohrmann at (515) 281-8967.

Sincerely,

g /Zz[/ M

MIKE BRANDRUP

IOWA DEPARTMENT OF NATURAL RESOURCES

MB:kd

02-760L.doc
WALLACE STATE OFFICE BUILDING / DES MOINES, JOWA 50319

515-281-5918  TDD 515-242-5867 FAX 515-281-6794 WWW.STATE.IA.US/DNR

Page F.C-6 Quad Cities
License Renewal Application



Appendix F — Environmental Report

Exel: n.

Exefon Generation Ww L XPICIL NP Cor
43090 Winficld Road Nuclear

warrenvilie It 6054%

RS-02-041
February 22, 2002

Mr Keith Shank

Manager .,

Endangered Species Consultation Program
Winois Division of Natural Resources

320 W, Washington St.

Springfieid, . 62704

Subject: Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal. Request
For Information On State-Listed Species And Important Habitats

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison Company) is
preparing an application to the U S Nuclear Regulatory Commisston (NRC) to renew the
operating licenses for Quad Cities Nuclear Power Station (QCNPS) Units 1and 2 The
current operating licenses for Unit 1 and 2 expire in 2012, The renewal term would be for an
additional 20 years beyond the original license expiration dale. As part of the license
renewal process, NRC reguires license renewal applicants to “assess the impact of the
proposed action on threatened or endangered species in accordance with the Endangered
Species Act.” NRC will consult with the U 8. Fish and Wildlife Service under Section 7 of the'
Endangered Species Act and may also seek your assistance in the identification of important
species and habitats in the project area. By contacling your office early in the application
process, we hope to identify any Issues that we may need to address or any information that
we should provide (o your office to expedile your evaluation of the potential impact of the
continued operation of QCNPS on threatened or endangered species.

Exelon has operated QCNPS and its associated transmisston Iines since 1972. As shown on
Altachment A, QCNPS is located in Rock Island County, Ulinois. As shown on Attachment B,
the QCNPS site consists of 560 acres, and includes two nuclear reactors, intake and
discharge canals, several buildings, switchyards, and a retired spray canal that i1s now
utilized for aquaculture.

As shown on Attachment C, five transmission lines were built to connect QCNPS to the
regional transmission system. The transmission lines within llinais are located in Rock
1sland and Whiteside Counties. Begmnning at QCNPS, one line runs south from the Station
and then turns west, crossing the Mississippi River. One line runs east for approximately 33
miles, ferminating near Rock Falls, llinois. One fine runs through the industrial park just
north of QCNPS and crosses the Mississippi River into lowa -

Quad Cities ’ Page F.C-7
License Renewal Application e
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February 22, 2002
fliinois Division of Natural Resource
Page 2

Two other lines terminate within two miles of the Stalion Copies of 7.5 minute USGS
Quadrangle maps with the associated transmussion ¢ ornidors highlighted are provided as
enclosures to aid you in this review.

EGC s commitied to the conservation of significant natura! habitats and protected species,
and believes that operation of the QCNPS and its transmission lines since 1972 has had no
adverse impact on any threatened or endangered species. Any mantenance activities
necessary to support license renewal would be imited to previously disturbed areas No
additional fand disturbance is currently anticipated in support of license renewal. We believe
that operation of QCNPS, including maintenance of the transmission lines, over the license
renewal pernod would not adversely affect any threatened or endangered species.
Accordingly, we request your concurrence with our delermination that a renewed license
would have no effect on listed or proposed endangered or threatened species.

After your review, we request receiving your input by April 30, 2002. In your response,
please detail any concerns you may have aboul stale-listed species or ecologically
significant habitats in the vicinity of QCNPS or in the associated transmission comdors or
concurning with our conclusion that continued operation of QCNPS and the associated
transmission corndors would not affect any threatened or endangered species. This will
enable us to meet our NRC application submittal schedule. EGC will include a copy of this
lstter and your response n the Environmental Report that will be submitted to the NRC as
part of the QCNPS license renewal application

Should you have any questions concerning this letter, please contact Mr. Terry Steinert at

(630) 657-3213. .
N

Respectfully,

Director ~ Licensing
Mid-West Regional Operating Group

Attachments: Attachment A: Figure 2-1, 50-mile Vicimity Map
Attachment B: Figure 2-3, Site Boundary
Attachment C: Figure 3-2, Transmission Line Map

Enclosures” 7.5 Minute USGS Quadrangle maps in IL:
Camanche Como
Clinton Sterling
Union Grove Erie NW
Morrison Cordova

Page F.C-8 Quad Cities
License Renewal Application
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Illinois
Department of Code # 0201014
Natural Resources v fae st s

e -
g&@ 324 Bouit Secerd Swaet « Sprngrald G, 30700 TS Iaoege e Rypr, aseerur » 3repd Mane g, Dracte
Apnl 22, 2002

Mr. Keith Jury
Exclon Generation
4300 Winfield Road
Warrenville, 1L 60555

RE:  Quad Cities Nuclear Power Station, Units 1 & 2 License Renewal
Rock Island and Whiteside Counties
Endangered Species Consultation Program
Natural Heritage Database Review # 0201014

Dear Mr. Jury®

Thank you for submitting the Quad Cities Nuclear Power Station, Units 1 & 2 operating license
renewal application for consultation in accordance with the MHinoss Endangered Spectes
Protection Act [S20 IL.CS 10/11, the fllinoss Natural Areas Preservation Act [5251LCS 30/17), and
Tutle 17 Hllinots Admnistrative Code Part 1075. The clectnic transmission lines associated with
the plant traverse the above-referenced countics.

The Natural Heritage Database has identified (he presence of State protected resources within
the vicinity of portions of the existing transmission lines. In Rock Island County the
transmission line crosses the Mississippi River-Cordova Tllinots Natural Area twice. This Ihnois
Natural Atea provides known habutat for the the Federal and State endangered Higgins Eye
mussel, Lampsiis higginsii, the Federal and State threatencd Bald Eagle, Haliaeetus
leucocephalus, the State endangered Western Sand Darter, Ammocnypta clarum, Pallid Shiner,
Hybopsis amnis, Butterfly mussel, Ellipsaria lineolata, and Black  Sandshell mussel, Ligunua
recta, the State threatened River Otter, Lontra canadensis and the Western Hognose Snake,
Heterodon nasicus. In Whiteside County, the comdor passes within 1/4 mile north of Lyndon-
Agnew Railroad Prairie Illinois Natural Area and Lyndon Prairie Nature Preserve. In addition, the
Federal and State threatened Bald Eagle, Holiaeetus leucocephalus, and State threatened River
Otter, Lontra canadensis are known to occur within the Rock River watershed. Please review
the enclosed Camanche-Cordova and Como quad color maps showing the general locations of
these protected resources in relation to the corridor, which is highlighted. The Natural Heritage
Database contains no further records of protected State resources in the immediate vicinity of the
comridor as described on the Clinton, Sterling, Union Grove, Eric NW, and Morrison quad maps.

This itemization of protected resources within the transmussion hne corridor is intended to
describe known information concerning protected resources in the vicinity. Further project
information is needed to adequately assess whether or not any improvements to the existing
transmission line will adversely impact the aforementioned protected resources. Consequently,
this consultation must remain open at the present time. Please include the attached Detailed
Action Report with further project information as it becomes available.

2Tt 011 oK ied urd GG Steck

Page F.C-12 Quad Cities
License Renewal Application
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Code # 0201014

The Natural Heritage Database cannot provide a conclusive staiement as to the presence. absence,
or condition of sigmficant natural features mn any specific location; consultation cannot rcpldcc
detailed site surveys  The Department is unable to state, without reservation, that no listed species
exist within the project area boundary, norcan 1l exchnde the possibility that listed species other than
that mentioned exist within the vicinty.

Consultation is iimited to State-listed threatened or endangered species, [linois Natural Areas and
dedicated Land & Water Reserves and Nature Presenes, 1t does not entar] a comprehensive
environmental 1mpact assessment The Department mav ruse concerns through other venues
regarding potential impacts Lo other naturai esourees 4y it decins appropriate.

Should you need additional informatton regarding the consultalion process, or should you have
any questious, please do not hestlate to contaci me

’

Sincerely,
.'-—“L_.f ()
# V< S'u(/( V "/// 1t ’-r)/)_’f

Rick Pietruszka, Project Mana«'cr

Endanpered Species Consultation Program

Division of Natural Resource Review and Coosdnaton
Ph (217) 785-5500

Fax (217)557-0728

Enclosures Map, Detailed Action Repart-Exelon

ce. Annc Mankowskl, IDNR/ORC/District 4
John Alesandoun, INPC/Area 1

Quad Cities Page F.C-13
License Renewal Application
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! S
'1:' i Ll »
~(Iilinois
~;| Department of
a Natural Resources “Hp.ar star 4.
= /Sg P 524 ety Second Srmat + Sponghele, whon, A S = By Goverrer « 3repe M nrang  Diracter
ENDANGERED SPECIES ( ONSUL | ATION PROGRAM
DETAILED ACTION RFPOR1
Date Subnutted . .
For Oftice Use Only
Agency Name. —— . —
Contact Person- oo, Phone e
Agency Address- —
Project Description
Project Name (if any) ; . \, é
St

Project Location Township- Range* Secion _____ County R

*Please enclose an area map with the project site tlearly deltneated  An sppropriate seale and legend should accompany
this map

Tolal Number of Acres m Project Area*__ . —

Estmated Starting/Completion Dates: e e e e

Brief Description of Proposed Action

Please mark the appropriate response for each of the items below:

Water Supply  pnivate wells — Waste Treatment  mdividual septic systems
community well private treatment facility
public system public treatment facility

Pricied ors o yind a0 recvrkibie steck

Quad Cities

Page F.C-16
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Return this report with a copy of cach of the items tisted below (if available):

Subdivision/Development Plat

County Natural Resource laventory Report
Dramage/Stormwater Management Plan

Detailed Crosion Control Procedures

Exsting & Proposed Topographic Contours

List of Landscaping Plant Species

Aertal Photograph of Site

‘Wetland Delmeation Report

‘Wetland Mitigation Plan

U.S Army Corps of Engincers Corespondence
Restnictive Deeds/Conservation Easement Plans
Homeowner Covenants and Resinctions
Percolation Test Results (For Septic Systems Only)
Soit Boring Data

Tree Inventory/Protection Plan

Other Transmisston Line Corridor Im: rovements and Further Project Information Requested as it Becomes

Available

T

What measures have been, or can be, mcluded m the project plans to minmuze adverse effects to endangered or
threatencd species or natral areas/nature preserves? (Usc addimonal pages if necessary)

. '

Completion of the consultation requirement 13 mandatory before any State agency and/or local umt of govemment
performs, funds or approves any environmentally altering actvity  To facilitate effective coordination, please idenufy
all agencies/local governnents involved m the project, mcludmg pnmary contact person, and ndicate each
agency’¥/local govemment's respective role 1n the project - ’

Agency™ unicipality Contact Person Perform Fund Authonze

!
i
l
|

i
~ t

*Please send all matenals to

Endangered Spectes Consultation Program

Division of Natural Resource Review & Coordination ;
Ilnows Department of Natural Resources

524 South Second Street

Springfield, Hllinois 62701-1787

Quad Cities )
License Renewal Application -
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Exe|; N. ~

Exelon Generation WRW EXCIOHLOT Lot N UC] e ar

4300 winfreld Road
Warrenvilie 1t 60955

RS-01-295
January 11, 2002

Ms. Jody Millar

Assistant Field Supervisor
U.S Fish and Wildlife Service
4469 48" Ave. Ct.

Rock Island Field Office

Rock Island, IL. 61201

Subject Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal:
Request For Information On Threatened And Endangered Species

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison Company) 1s
currently prepanng an application to the U.S. Nuclear Regulatory Commuission (NRC) to
renew the operating licenses for Quad Cities Nuclear Power Station (QCNPS) Unuts 1
and 2 Tha current operating icenses for Unit 1 and 2 expire in 2012. The renewal term
would be for an additional 20 years beyond the original license expiration date. As part
of the license renewal process, the NRC requires license renewal applicants to “assess
the impact of the proposed action on threatened or endangered species in accordance ./
with the Endangered Species Act.”" The NRC will consult with your office under Section
7 of the Endangered Species Act. By contacting your office early in the application
process, we hope to identify any issues that we may need to address or any information
we should provide to your office to expedite the NRC's consultation,

Exelon has operated QCNPS and its associated transmission lines since 1972. As
shown on Attachment A and B, QCNPS 1s located in Rock Island County, lihnois,
approximately seven miles southwest of Clinton, lowa. The QCNPS site is owned by
EGC and consists of 560 acres, and as shown on Attachment C, includes two nuclear
reactors, intake and discharge canals, several bulldings, switchyards, and a retired spray
canal that Is now utilized for aquaculture.

As shown on Attachment D, five transmission lines were built to connect QCNPS to the
regional transnussion system. The transmission lines are located in Rock Island and
Whiteside Counties, llinois, and in Scott and Chnton Counties, lowa. Beginning at
QCNPS, one line runs south from the Station, turns west, crosses the Mississippr River,
and ends north of Davenport, lowa. One line runs eastward approximately 33 miles,
terminating near Rock Falls, lliinots. One line runs through the industrial park just north
of QCNPS and then crosses the Mississippi River into lowa, terminating near
Comanche, lowa, Two other lines terminate within two miles of QCNPS.

Page F.C-18 Quad Cities
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January 11, 2002
U.S. Fish and Wildlife Service
Page 2

EGC 1s committed to the conservation of significant naturat habitats and protected
species, and expect that operation of QCNPS including maintenance of the transmission
Iines through the license renewal penod would not adversely affect any threatened or
endangered species EGC has no plans lo alter cutrent operations over the license
renewal period. Any maintenance activities necessary o support license renewal would
be limited to previousty disturbed areas

After your review, we request receiving your input by March 29, 2002 In your response
please detail any concerns you may have about any hsted species or cnitical habitats in
the area or confirming our conclusion that operation of QCNPS over the hicense renewal
term would have no effect on any threatened or endangered species. This will enable us
to meet our application preparation schedule. EGC will include a copy of this letter and
your response in the Environmental Report that will be submitted to the NRC as part of
the QCNPS license renewal application,

Should you have any questions conceming this letter, please contact Mr. Terry Steinert
at (630) 657-3213

Respectfully,

ol ¢ iy

K. R. Jury
Director ~ Licensing
Mid-West Regional Operating Group

v

Attachments: Attachment A: Figure 2-1, 50-Mile Vicinity Map
Altachment B: Figure 2-2, 6-Mile Vicinity Map
Attachment C: Figure 2-3, Site Boundary
Attachment D. Figure 3-2, Transmussion Line Map -
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Exelon.

Exelon Generation www exeloncorp.com
4300 Winfield Road Nuclear

wanrermile 1L 60555

Rs-01-295

NO OBJECTION
U.S, Fuh & Wildlife Setvice
January 11, 2002 Rock Istand,
Segiullen 2o
Ms. Jody Millar Deta
Assistant Fleld Supervisor
(.S, Fish and Wildlife Service
4460 48™ Ave. Ct.
Rock {sland Fileld Office
Rock Island, {L. 61201
Subject: Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal:

Request For Information On Threatened And Endangered Specles

Exelon Generation Company {(EGC), LLC (formerly Commonweslth Edison Company) Is
currently preparing an appiication to the U.S. Nuclear Regulatory Commission (NRC) to
renew the operating licenses for Quad Clties Nuclear Power Station (QCNPS) Units 1
and 2. The current operating licenses for Unit 1 and 2 expire in 2012, The renswal term
would be for an additional 20 years beyond the original icense expiration date. As part
of the license renewal process, the NRC requires license renewal applicants to “assess
the impact of the proposed action on threatened or endangered specles in accordance
with the Endangered Specios Act." The NRC will consult with your office under Section
7 of the Endangered Specles Acl. By contacting your offica early in the application
process, we hope to identify any issues that we may need to address or any information
we should provide to your office to expedile the NRC's consultation,

Exelon has operated QCNPS and is assaciated transmission lines since 1872, As
shown on Attachment A and B, QCNPS is located in Rock Island County, Ilfinots,
approximately seven miles southwest of Chnton, lowa. The QCNPS site is owned by
EGC and consists of 560 acres, and as shown on Attachment C, includes two nuclear
reactors, intake and discharge canals, several buildings, switchyards, and a retired spray
canal that Is now utilized for aquaculture, .

As shown on Attachment D, five transmission limes were built o connect QCNPS to the
regional transmisslon system. The transmission linas are located in Rock Island and
Whiteside Counties, lilinois, and in Scott and Clinton Countias, lowa. Beginning at
QCNPS, one line runs south from the Station, turns west, crosses the Mississippi River,
and ends north of Davenport, lowa. One line runs eastward approximately 33 mites,
terminating near Rock Falls, llknols. One line runs through the Industrial park just north
of QCNPS and then crosses the Misslssippi River into lowa, terminating near
Comanche, lowa. Two other lines terminate within two miles of QCNPS.

JAN 16 202
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January 11, 2002

Mr. Tom McSwiggin

Manager, Permit Section

Bureau of Water

Iinois Environmental Protection Agency
1021 North Grand Ave, East

P.O Box 19276

Springfield, IL 62794-9276

Subject Quad Ciies Nuclear Power Station, Units 1 and 2 License Renewal:
Request For Information On Thermophilic Microorganisms

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison Company) ts
currently preparing an apphcation to be sent to the U.S. Nuclear Regulatory Commisston
(NRC) to renew the operating hicenses for Quad Cities Nuclear Power Station (QCNPS)
Units 1 and 2 The current operating licenses for Units 1 and 2 expre in 2012. The
renewal term would be for an additional 20 years beyond the onginal license expiration

date

NRC guidance directs hcense renewal applicants to consult with the state agency
responsible for environmental health 1o determine if there 1s a concern about the
presence of Naglena fowleri in plant receiving waters  For your information an excerpt
from an NRC document on this topic is included as Attachment A The NRC requires
this assessment because certain microorganisms associated with cooling towers and
thermal discharges are known to have deleterious impacts on human health These
microorganisms include the enteric pathogens Salmonella sp. and Shigella sp. as well
as the Pseudomonas aeruginosa bacterum. Other less common aquatic
microorgamisms that sometimes occur in heated waters include the Legionnaire's
disease bacteria (Legionalla sp.) and free-living amoeba of the genus Naeglena (exp.
Naegleria fowlen)

As shown in Attachment B, QCNPS 1s located in Rock Island County, Hlinois  The
QCNPS cooling system Is a once-through system that draws from and discharges to the
Mississippi River. The QCNPS discharge temperatures, which, generally, do not exceed
111.6 °F (in July/August 2001, dally average temperatures in the discharge canal ranged
from 89 7 °F to 110 °F), are below those known to be conducive to growth and survival
of thermophillic pathogens.

Quad Cities Page F.D-1
License Renewal Application
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January 11, 2002
llhnois Environmental Protection Agency
Page 2

Further, disinfection of the QCNPS sewage trealment plant effluent and the National
Pollutant Discharge Elimination System (NPDES) required monitoning of fecal coliforms
in the same effluent reduce the likelhood that a seed source or inoculant would be
introduced to the Station’s heated discharge

Discharge hmits and monitoring requirements for QCNPS are sel forth in NPDES Permit
No. IL-000-5037, issued by the State of Hinois on May 26, 2000

We do not expect QCNPS operations and cooling systems to change significantly over
the license renewal term, and there Is no reason to believe that discharge temperatures
will increase. However, we are requesting any information that the llinois Environmental
Protection Agency (IEPA) may have compiled on the presence of thermophiliic
microorgamsms i the Mississippr nver in the vicinity of QCNPS, including resuits of any
monitonng or special studies that may have been conducted by IEPA or its
subcontractors

We also request your concurrence with our conclusion that there is no significant threat
to the public from thermophillic microorganisms atiributable to QCNPS operations

After your review, we request receiving your input by March 29, 2002. in your response,
please detail any concerns you may have on the presence of thermophithic
microorganisms in the vicinity of QCNPS, including the results of any monitoring or
special studies that might have been conducted by IEPA or its subcontractors, or
concurring with our conclusion that continued operation of QCNPS would not affect the
presence of thermophiliic microorganisms in the vicimity of QCNPS. This will enable us
ta meet our NRC application submittal schedule. EGC will include a copy of ths letter
and your response in the Environmental Report that will be submitted to the NRC as part
of the QCNPS license renewal application.

Should you have any questions concerning this letter, please contact Mr Terry Stenert
al (630) 657-3213,

o 0 iy

K. R. Jury
Director ~ Licensing
Mid-West Regional Operating Group

Attachments: Attachment A: Cover page and Section 4.3.6 of the Genenc
Environmental Impact Statement for License Renewal of
Nuclear Plants
Attachment B: Figure 2-2, 6-Mile Vicinity Map

Quad Cities
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4.3.6 Human Health

Some microorganisms assoctated with cooling towers and thenmal discharges can have
deleterious impacts on human health Then presence can be enhanced by thermal
additions. These microorgamsms mclude the enteric pathogens Salmonella sp. and
Shigella sp as well as Pseudomonas acrugmosa and the thermophilie fungi

(Appendix D). Tests for these pathogens are well established, and factors germane to
their presence in aguatic environs arc hnown and 1n some cases controllable. Other
aquatic microorganisms normally present i surface waters have only recently been
recognized as pathogenic for humans Among these are Legronnaires' disease bactenia
(Legionella sp ) and free-living amoebae of the penera Nuegleria and Acanthamoeba, the
causative agents of various, although rare, human infections. Factors affecting the
distribution of Legronella sp and pathogenic free-hiving amoebae are not well
understood. Simple, rapid tests for then detection and procedures for their control are not
yet available. The unpacts of nuclear plant coolig towers and thermal discharges are
considered of small significance 1f they do not enhance the presence of microorganisms
that are detrimental to water and pubhic health

Potential adverse health effects on workers due to enhancement of microorganisms are an
issue for steam-electnc plants that use cooling towers. Potential adverse health effects on
the public from thermally enhanced nucroorganisms 1s an 1ssue for the nuclear plants that
use coohng ponds, lakes. or canals and that chscharge to small nivers. These plants are all
combined in the category of small river (average flow less than 2830 m*/s (100,000 f%/s)
1 Tables 5.18 and 5.19. These 1ssues were evaluated by reviewing what 1s known about
the orgamsms thal are potentially enhanced by operation of the steam-electric plants.

Because of the reported cases of fatal Naeglerta mfections associated with cooling
towers, the distribution of these two pathogens i the power plant environs was studied 1n
some detail (Tyndall et al. 1983; sce also Appendix D). In response to these various
studies (Appendix D), many clectric utilities require respiratory protection for workers
when cleaning cooling towers and condensers However, no Occupational Safety and
Health Admimstration (OSHA) or other legal standards for exposure to microorgantsms
exist at present. Also, for worker protection, onc plant with high concentrations of
Naegleria fowleri in the circulating water successtully controlled the pathogen through
chlorination before its yearly downtime operation (Tyndall et al. 1983).

Changes in the microbial population and in the use of bodies of water may occur afer the
operating license is issued and the application for hicense renewal is filed. Ancillary
factors may also change, including average temperature of water resulting from climatic
conditions. Finally, the long-term presence of a power plant may change the natural
dynamics of harmful microorgamsms within a body of water by raising the level of N.
fowler1, which are indigenous to the soils. Increased populations of N. fowleri may have
significant adverse impacts. On entry into the nasal passage of a susceptible individual,
N. fowleri will penetrate the nasul mucosa. The ensuing infection results in a rapidly fatal
form of encephalitis. Fortunately, humans in general are resistant to infection with M.
fowleri. Hallenbeck and Brenniman (1989) have estimated individual annual risks for
primary amebic meningoencephalitis caused by the free living N. fowler: to swimmers 1n

Page F.D-4 Quad Cities
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tresh water, to be approximately 4 x 10¢ Heawily used lakes and other fresh bodies of
water may ment special attention and possibly routine monutoring for N, fowleri,

Thermophilic organisms may or may not be influenced by the operation of nuclear power
plants The issue is largely unstudicd. However, NRC recognizes a potential health
problem stemmung from heated effluents Qccupational health questions are currently
resofved using proven industnal hygiene principles to minimize worker exposures to
these organisms in mists of cooling towers. NRC anticipates that all plants will continue
to employ proven industrial hygiene principles so that adverse occupational health effects
assoctaled with microorganisms will be of small significance at all sites, and no
mitigation measures beyond those implemented during the current term license would be
warranted Aside from continued application of accepted industrial hygiene procedures,
no additional mitigation measures are expected to be warranted as a result of license
renewal. This 1s a Category 1 issue.

Public health questions require additional consideration for the 25 plants using cooling
ponds, lakes, canals, or small rivers (all under the small river category in Tables 5.18 and
5.19) because the operation of these plants may significantly enhance the presence of
thermophilic organisms. The data for these sites are not now at hand and it 1s impossible
to predict the level of thermophilic organism enhancement at any given site with current
knowledge. Thus the impacts are not known and are site-specific Therefore, the
magnitude of the potential public health impacts associated with thermal enhancement of
N. fowleri cannot be determmed generically. This 1s a Category 2 issne.

Quad Cities

License Renewal Application
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HLINOIS ENVIRONMINTAL PROTECTION AGENCY

1021 NORTH GRAND AVENUE East P.O Box 19276, SPRINGIILLD, i ors 62794 Y276

Rent b CortaNG, DIRECTOR

217-558-2012
May 16, 2002

Mr. Keith R. Jury

Mid-West Regional Operating Group
Exelon Generation

4300 Winfield Road

Warrenville, 1L 60555

RE: Thermophilic Orgamsms, Quad Cities Nuclear Power Station

Dear Mr. Jury:

With regard to your letter addressed to Thomas McSwiggin, Manager of the Division of Water
Pollution Control Permit Section, dated January 11, 2002 requesting information on thermophilic
micreorganisms, I regret to inform you that the lilinois EPA does not monitor these types of
organisms in any way. After having consulted with others here at the IEPA, we believe that such
monitoring is out of our purview. We sugpest that you inquire at the Illinois Departiment of
Public Health or the Illinois Department of Nuclear Safety

Sincerely,

St Wb

Robert Mosher, Manager
‘Water Quality Standards Section
Bureau of Water

GrorGE H Ryan, GOVERNOR

PRINTID ON RECYCLED PAPER

Quad Cities Page F.D-7
License Renewal Application
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Exeln.

Exelon Generatan www exeloniap com N U.C] e a r

4300 Wmtickd koad
warremwalle, IE GOLSS

RS-01-304

January 11, 2002

Mr. Chint Mudgett

Division of Environmental Health
lllinois Department of Public Heaith
535 W, Jefferson St

Spnngfield, IL 62761

Subject’ Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal
Request For Information On Thermophilic Microorganisms

Exelon Generalion Company (EGC), LLC (formerly Commonwealth Edison Company) is
currently prepanng an application to be sent o the U S. Nuclear Regulatory Commission
(NRC) to renew the operating licenses for Quad Cities Nuclear Power Station (QCNPS)
Units 1 and 2. The current operating licenses for Unit 1 and 2 expire in 2012. The
renewal term would be for an additional 20 years beyond the orginal license expiration
date

NRC guldance directs license renewal applicants to consult with the state agency
responstble for environmental health to determine if there is a concern about the
presence of Naglena fowleri In plant receiving waters Attached is an excerpt from an
NRC document on this lopic as Attachment A. The NRC requires this assessment
because certain microorganisms associated with cooling towers and thermal discharges
are known {o have deleterious impacts an human health. These microorganisms include
the entenc pathogens Salmonella sp. and Shigella sp. as well as the Pseudomonas
aeruginosa bacterium. Other less common aquatic microorganisms that sometimes
occur in heated waters include the Legionnaire’s disease bactena (Legronalla sp.) and
free-Imng amoeba of the genus Naegleria (exp. Naegleria fowlen).

As shown in Attachment B, QCNPS 1s located 1n Rock Istand County, lilinois The
QCNPS cooling system is a once-through system that draws from and discharges to the
Mississippi River. The QCNPS discharge temperatures, which, generally, do not exceed
111 6 °F (in July/August 2001, daily average temperatures in the discharge canal ranged
from 89 7 °F to 110 °F), are below those known to be conducive to growth and survival
of thermophillic pathogens. Further, disinfection of the QCNPS sewage treatment plant
effluent and the National Pollutant Discharge Elimination System (NPDES) required
monitoring of fecal coliforms in the same effluent reduce the likelihood that a seed
source or inoculant would be introduced to the Station’s heated discharge.

Page F.D-8 Quad Cities
License Renewal Application
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January 11, 2002

liinois Department of Public Health

Page 2

Discharge imits and monitoring requirements for QCNPS are set forth in NPDES Permit
No. IL-000-5037, 1ssued by the State of lilinois on May 26, 2000.

We do not expect GCNPS operations and cooling systems to change significantly over
the license renewal term, and there I1s no reason to believe that discharge temperatures
will increase. However, we are requesting any information that the llinots Department of
Public Health (IDPH) may have compiled on the presence of thermophillic
microorganisms in the Mississippt river in the vicimty of QCNPS, including results of any
monitoring or special studies that may have been conducted by IDPH or its
subcontractors.

We also request your concurrence with our conclusion that there is no significant threat
to the public from thermophullic smicroorganisms atinbutable to QCNPS operations

After your review, we request receving your input by March 29, 2002, In your response,
please detail any concerns you may have on the presence of thermophillic
microorganisms in the vicinity of QCNPS, mcluding the results of any monitoring or
special studies that might have been conducled by IDPH or its subcontractors. or
concurring with our conclusion that continued operation of QCNPS would not affect the
presence of thermophillic microorganisms in the vicinity of QCNPS  This will enable us
to meet our NRC application submittal schedule EGC will include a copy of thus letter
and your response in the Environmental Report that will be submitted to the NRC as pan
of the QCNPS license renewal application

Should you have any questions concerning this letter, please contact Mr Terry Steinert
at (630) 657-3213

::szctfullyz %
Qi £ .
K. R. Jury /g

Director - Licensing
Mid-West Regional Operaling Group

Attachments- Attachment A. Cover page and Section 4 3.6 of the Generic
Environmental Impact Statement for License Renewal of
Nuclear Plants
Attachment B Figure 2-2, 6-Mile Vicinity Map

Quad Cities Page F.D-9
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v’ Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (NUREG-1437 Vol. 1)
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4.3.6 Human Health

Some microorganisms assoctated with cooling towers and thermal discharges can have
deleterious impacts on human health Theirr presence can be enhanced by thermal
additions These microorganisms inciude the enteric pathogens Salmonella sp. and
Shigella sp as well as Pseudomonas aeruginosa and the thermophilic fungi

{Appendix D) Tests for these pathogens are well established, and factors germane to
their presence in aquatic environs are known and in some cases controllable Other
aquatic microorganisms normally present in surface waters have only recently been
recognized as pathogenic for humans. Aniong these are Legionnaires' disease bacteria
(Legionella sp ) and free-iving amoebae of the genera Naegleria and Acanthamocba,
the causative agents of vanious, although rare, human infections Factors affecting the
distribution of Legionella sp. and palliogenic free-living amoebae are not well
understood Simple, rapid tests for their detection and procedures for their control are
not yet available. The impacts of nuclear plant cooling towers and thermal discharges
are considered of small significance if they do not enhance the presence of
microorganisms that are detrimental to water and public health

Potential adverse health effccts on workers due to enhancement of microorganisms are
an issue for steam-electric plants that use cooling towers. Potential adverse health
effects on the public from thermally enhanced microorganisms is an issue for the nuclear
plants that use cooling ponds, lakes, or canals and that discharge to small rivers These
plants are all combined m the category of smali river (average flow less than 2830 m¥%s
(100,000 ft%s) in Tables 5 18 and 5 19 These 1ssues were evaluated by reviewing what
is known about the organisms that are potentially enhanced by operation of the steam-

electric plants

Because of the reported cases of fatal Naeglena infections associated with cooling
towers, the distribution of these twe pathogens in the power plant environs was studied
in some detail (Tyndall et al 1983, see also Appendix D). In response to these vanous
studies (Appendix D), many eleclric utiiies require respiratory protection for workers
when cleaning cooling towers and condensers However, no Occupational Safety and
Health Admmustration {OSHA) or other legal standards for exposure to microorganisms
exist at present Also, for worker protection, one plant with high concentrations of
Naeglena fowler in the circulating water successfully controlled the pathogen through
chlorination before its yearly downtime operation (Tyndall et al 1983)

Changes in the microbial population and in the use of bodies of water may occur after
the operating lkicense 1s 1ssued and the application for license renewal is filed. Anciliary
factors may also change, including average temperature of water resulting from climatic
conditions. Finally, the long-term presence of a power plant may change the natural
dynamics of harmful microorganisms withun a body of water by raising the level of N.
fowlen, which are indigenous to the soils. Increased populations of N. fowlen may have
significant adverse impacts. On entry into the nasal passage of a susceptible individual,
N. fowleri will penetrate the nasal mucosa The ensuing infection results In a rapidly fatal
form of encephalitis. Fortunately, humans in general are resistant to infection with A
fowler1. Hallenbeck and Brenniman (1989) have estimated individual annual nsks for
primary amebic meningoencephalitis caused by the free living N. fowleri to swimmers in
fresh water, fo be approximately 4 x 10°®. Heavily used lakes and ather fresh bodies of
water may ment special attention and possibly routine monitoring for N. fowleri.

Quad Cities ’ Page F.D-11
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Thermophilic arganisms may or may not be influenced by the operation of nuclear power
plants. The i1ssue s largely unstudied However, NRC recognizes a potential health
problem stemming from heated effluents Occupational health questions are currently
resolved using proven industrial hygiene principles to mimimize worker exposures to
these organisms in mists of cooling towers NRC anticipates that all plants will continue
to employ proven industnal hygiene principles so thal adverse occupational heaith
effects associated with microorganisms will be of small significance at all sites, and no
mitigation measures beyond those implemented during the current term license would
be warranted. Aside from continued apphication of accepted industnial hygiene
procedures, no additional mitigation measures are expected to be warranted as a result
of license renewal This 1s a Category 1 1ssue

Public health questions require additional consideration for the 25 plants using cooling
ponds, lakes, canals, or small nivers {alt under the small river category in Tables 5.18
and 5.19) because the operation of these plants may significantly enhance the presence
of thermophtiic organisms. The data for these sites are not now at hand and it1s
impossible to predict the level of thermophilic organism enhancement at any given site
with current knowledge Thus the impacts are not known and are site-specific.
Therefore, the magnitude of the potential public health impacts associated with thermal
enhancement of N. fowleri cannot be determined generically. This is a Category 2 1ssue.

Page F.D-12
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i ebruaty 7. 2002

Keith R Jury

Licensing Director

Mid-West Regional Operating Giong
Exelon Generation

4300 Winfield Road

Warrenville, 1L, 60535

Dear Mr. Jury.

This letter is inresponse 1o your L+ 1 1. *002 letter regarding the heense renewal of the
Ouad Cines Nuclear Power Statton, { s § annd

Tins Depantmenthagaoteonduc v wr ampling ofthe discharge area related to the presence
of thermophilic microorganisms  here e no public bathing beaches regulated by this Department
mn the discharge area It 1s our understandine that fishing and boating, including water skiing and
other body contact activities. are allow.d dow nstream of the discharge  Based on the average daily
temperatures i the discharge canal as seported i your fetter, as well as the dilution provided by the
Mississippt River, we would not expect any appreciable pubhic health risk due to thermophilic
microorganisms to persons who contac i the water

If you have any further questions, please vontact me at 217/782-5330

ancerely.
andabiegle

A P

s o
P /,‘{?,ﬂé‘,“,;
-

’ L
P

2 .

# - 4

Clmton € Mudpett, Chael
1Y vision of Environmental Health

fene s weeat gy B w My 1
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Exeki}snw

xeron Generation www exeloncop com N u C] e ar

4300 Wanfield Road
warrenville 3L 680555

RS-01-296
January 11, 2002

Dr. Charles Barion

Bureau Chief, Bureau of Toxicology
lowa Department of Public Health
321E. 12" st

Lucas State Office Building

Des Moines, 1A 50319-0075

Subject: Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal.
Request For Information On Thermophilic Microorganisms

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison) is currently
preparing an application to be sent to the U.S Nuclear Regulatory Commisston (NRC) to
renew the operating hcenses for Quad Cities Nuclear Power Station (QCNPS) Units 1
and 2 The current operating hcenses for Unit 1 and 2 expire in 2012. The renewal term
would be for an‘additional 20 years beyond the origmal license expiration date.

NRC guidance directs license renewal applicants to consult with the state agency
responsible for environmental heaith to determine 1f there is a concern about the
presence of Nagleria fowleri in plant receiving waters. For your nformation an excerpt
from an NRC document on this topic Is included as Attachment A. The NRC requires
this assessment because certain microorganisms associated with cooling towers and
thermal discharges are known 1o have deleterious impacts on human health These
microorganisms include the enteric pathogens Salmonelia sp. and Shigella sp. as well
as the Pseudomonas aeruginosa bacterum  Other less common aguatic
mucroorganisms that sometimes occur In heated waters include the Legionnaire's
disease bacteria (Legronalla sp ) and free-living amoeba of the genus Naegleria (exp.
Naegleria fowleri).

As shown on Attachment B, QCNPS is located in Rock Island County, llinois. The
QCNPS cooling system 1s a once-through system that draws from and discharges to the
Mississippi River, The QCNPS discharge temperatures, which, generally, do not exceed
111.6 °F (in July/August 2001, daily average temperatures in the discharge canal ranged
from 89.7 °F to 110 °F), are below those known to be conducive o growth and survival
of thermophillic pathogens. Further, disinfection of the QCNPS sewage treatment plant
effiuent and the National Pollutant Discharge Elimination System (NPDES) required
monitoring of fecal coliforms in the same effluent reduce the likelihood that a seed
source or inoculant would be introduced to the Station’s heated discharge.

Quad Cities Page F.D-15
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January 11, 2002
lowa Department of Public Health
Page 2

Discharge imits and monitoring requirements for QCNPS are set forth In NPDES Permit
No IL-000-5037, 1ssued by the State of llnois on May 26, 2000.

We do not expect QCNPS operations and cooling systems to change significantly over
the license renewal term, and there is no reason to believe that discharge temperatures
will iIncrease. However, we are requesting any information that the lowa Department of
Public Health (JDPH) may have compiled on the presencs of thermophillic
microorganisms n the Mississippi river in the vicinity of QCNPS, including results of any
monitoring or spectal studies that may have been conducted by IDPH or its
subcontractors

We also request your concurrence with our conclusion that there 1s no significant threat
to the pubtic from thermophillic microorgamisms attributable to QCNPS operations.

After your review, we request receiving your input by March 29, 2002. In your response,
please detail any concerns, if any, you may have on the presence of thermophitic
microorganisms in the vicinity of QCNPS, including the results of any monitoning or
special studies that might have been conducled by IDPH or its subcontractors, or
concurring with our conclusion that continued operation of QCNPS would not affect the
presence of thermophillic microorganisms in the vicinity of QCNPS. Thus will enable us
to meet our NRC application submittal schedule. EGC will include a copy of this letter
and your response In the Environmental Report that will be submitted to the NRC as part
of the QCNPS license renewal application

Should you have any questions concerning this letter, please contact Mr. Terry Steinert
at (630) 657-3213.

Respectfully,

G H Ar
K.R.J%v Ji’

Director - Licensing
Mid-West Regional Operating Group

Attachments: Attachment A, Cover page and Section 4 3 6 of the Generic
Environmental Impact Statement for License Renewal of
Nuclear Plants
Attachment B, Figure 2-2, 68-Mile Vicinity Map
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e
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-§3§/ Generic Environmental Impact Statement for
License Renewal of Nuclear Plants (NUREG-1437 Vol. 1)

Quad Cities Page F.D-17
License Renewal Application



Appendix F -~ Environmental Report

4.3.6 Human Health

Some microorganisms associaled with cooling towers and thermal discharges can have
deleterious impacts on human health. Their presence can be enhanced by thermal
additions, These microorganisms include the entenc pathogens Salmonella sp. and
Shigella sp. as well as Pseudomonas aeruginosa and the thermophilic fung

(Appendix D) Tests for these pathogens arc well established, and factors germane to
their presence in aguatic environs are known and in some cases controllable. Other
aquatic microorganisms normally present in surface waters have only recently been
recogmzed as pathogenic for humans. Among these are Legionnaires’ disease bacteria
{Legronella sp.) and free-living amoebae of the genera Naegleria and Acanthamoeba, the
causative agents of various, although rare, human infections. Factors affecting the
distribution of Legionella sp. and pathogenic free-living amocebae are not well
understood. Simple, rapid tests for their detection and procedures for their control are not
yet avatlable. The impacts of nuclear plani cooling towers and thermal discharges are
considered of small significance if they do not enhance the presence of microorganisms
that are detrimental to water and pubhc health

Potential adverse health effects on workers due to enhancement of microorganisms are an
1ssue for stcam-electric plants that use cooling towers. Potential adverse health effects on
the public from thermally enhanced microorganisms is an issue for the nuclear plants that
use cooltng ponds, lakes, or canals and that discharge to small rivers. These plants are all
combined n the category of small river (average flow less than 2830 m*/s (100,000 ﬂ’/s)
in Tables 5.18 and 5.19. These issues were evaluated by reviewing what is known about
the orgamsms that are potentially enhanced by operation of the steam-electric plants,

Because of the reported cases of fatal Naegleria infections associated with cooling
towers, the distribution of these two pathogens 1 the power plant environs was studied in
some detail (Tyndall et al. 1983; see also Appendix D). In response to these various
studies (Appendix D), many electric utilities require respiratory protection for workers
when cleaning cooling towers and condensers, However, no Occupational Safety and
Health Admimstration (OSHA) or other legal standards for exposure to microorganisms
exist at present. Also, for worker protection, one plant with high concentrations of
Naegleria fowleri in the circulating water successfully controlled the pathogen through
chlorination before 1ts yearly downtime operation (Tyndall et al. 1983).

Changes in the microbial population and in the use of bodies of water may occur after the
operating license 1s issued and the application for license renewal is filed. Ancillary
factors may also change, including average temperature of water resulting from climatic
conditions. Finally, the long-term presence of a power plant may change the natural
dynamics of harmful microorganisms within a body of water by raising the level of N
Jowleri, which are indigenous to the souls. Increased populations of N. fowler: may have
sigmificant adverse impacts. On entry into the nasal passage of a susceptible individual,
N. fowleri will penetrate the nasal mucosa. The ensuing infection results in a rapidly fatal
form of encephalitis. Fortunately, humans in general are resistant to infection with N,
Jowleri. Hallenbeck and Brenniman (1989) have estimated individual annual nsks for
primary amebic meningoencephalitis caused by the free living V. fowleri to swimmers in

Page F.D-18 Quad Cities
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fresh water, to be approximately 4 x 10°° Heavily used lakes and other fresh bodies of
water may merit speeial attention and possibly rontine monitoring for N. fowler..

Thermophilic orgamsms may or may not be influcnced by the operation of nuclear power
plants. The issue 15 largely unstudied However, NRC recogmzes a potential health
problem stemming from heated efflucnts. QOccupational health questions are currently
resolved using proven industral hygiene prinetples to minimize worker exposures to
these organtsms in mists of cooling towers NRC anticipates that all plants will continue
10 employ proven industrial hygienc prnciples so that adverse occupational health effects
associated with microorganisms wall be of small significance at all sites, and no
mitigation measures beyond those mplemented during the cunient term heense would be
warranted. Astde from continued application of accepted industrial hygiene procedures,
no addttional mitigation measures are expucted to be warranted as a result of hcense
tenewal This is a Category 1 15sue

Public health questions require additional consideration for the 25 plants using coohing
ponds, lakes, canals, or small rivers (all under the small river category in Tables 5.18 and
5.19) because the operation of these plants may sigmficantly enhance the presence of
thermophilic organisms The data for these sites are not now at hand and 1t 1s impossible
to predict the level of thermophibic orpanism enhancement at any given site with current
knowledge. Thus the impacts are not known and are site-specific. Therefore, the
magnitude of the potential public health 1mpacts associated with thermal enhancement of
N fowleri cannot be determined generically  Hus 1s a Category 2 issue.

Quad Cities ) Page F.D-19
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\\\“II/‘
\W STATL OEIOW A

Ficlds of Opportunities

THOMAS J VILSACK DEPARTMENT OF PUBLIC HEALTH
GOVERNOR STEPHEN C GLEASON D O, DIRECTOR

SALLY J PEDERSON
LT. GOVERNOR

March 1, 2002

K.R. Jury
Director - Licensing
Mid-West Regional Opcrating Group

RE-  Quad Cities Nuclear Power Station, Units 1 and 2 License Renewal: Request for
Information on Thermophilic Microorganisms

Dear Mr. Jury:

Exelon Generation Company (EGC) is currently preparing an application to be sent to the U.S
Nuclear Regulatory Commission (NRC) to renew the operating licenses fo1 Quad Cities Nuclear
Power Station (QCNPS) NRC guidance directs license renewal applicants to consult with the
statc agency responsible for environmental health to determine if there is a concern about the
presence of Nagleria fowleri in plant receiving waters  Although lowa Department of Natural
Resources (TDNR) is the state regulatory agency responsible for environmental health, Towa
Department of Public Health (IDPH) is responsible for ensuring that public health is not
adversely impacted by the environment.

NRC requires this assessment because certain microorganisms (e.g., Nagleria fowleri) associated
with cooling towers and thermal discharges may have deleterious impacts on human health.
There has not been a history of thermophilic pathogens affecting public health in Iowa. This
could be attributed to the regional climate Diseases occurring from thermophilic bacteria are
relatively common in Texas and other warmer chimate states, but are unheard of in Iowa. There
has not been a casc involving Nagleria fowleri in Towa, .

Since thermophilic microorganisms have not been anticipated to be present near the QCNPS,
IDPH has not monitored for them. I have discussed the issue of monitoring with Dr, Nelson
Moyer, the medical microbiologist for the state, He has assured me that nothing can be gained
through monitoring for these microorganisms near QUNPS.

LUCAS STATE OFFICE BUILDING 7 321 E 12TH ST / DES MOINES, IOWA 50319.0075
DEAF RELAY (HEARING OR SPEECH IMPAIRED) 1-800-735-2842 / INTERNET HTTP //WWW 1IDPH STATE 1A us/s

DIREGTOR'S OFFiCE DIV OF ADMINISTRATION Drv oF ComMMuNITY HEALTH Drv OF HEALTM PROTECTION & ENVIRONMENTAL HEALTH
515-281.5805 515-281 5604 $15-281 8538 $15-281-7728
FAX/515.281-4958 FAXI518-281.4958 FAX/515.242.6384 FAX/515.281-4529
Div o HEALTH PROMOTION, PREVENTION & ADDICTIVE BLHAVIORS D1y of ToBaCCO USE PREVENTION & CONTROL
515.281.3641 §15-281-6225
FAX/515-261-4538 FAXIS165-281-6475
— Page F.D-21
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I'am 1n concurrence with your conclusion that that there 1 no significant threat to the public
from thermophilic microorganisms atiributable fo QUNPS operations

Should you have any questions concernmg ths letter, please contact me.

Respectfully,
/]

”

Charles Barton, Ph.D, TJABT, FACT'

State Toxicologist & Director,

Center for Environmental & Regulatory Tosicolap
Jowa Department of Public Health

321 East 12th Street

Des Maines, IA 50319-0075

Tel: (515) 281-6881

Fax. (515) 281-4529

Page F.D-22 Quad Cities
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_Exelon.

Exelon Generation www exeloncorp com Nuc] ea‘r

4300 Winfield Road
Warrenwil ¢, IL 60555

RS-02-079
April 17,2002

Mr. Douglas Jones
Archaeologist

State Historical Society of iowa
600 East Locust St.

Des Moines, IA 50318-0290

Subject: Quad Cities Nuclear Power Station, Units 1 And 2, License Renewal:
Request For Information On Historic / Archeological Resources

Exelon Generation Company (EGC). LLC (formerly Commonwealth Edison Company) is
currently preparing an application to the U. § Nuclear Regulatory Commission (NRC) to
renew the operating licenses for the Quad Cities Nuclear Power Station (QCNPS), Units
1 and 2. The current operating licenses for Unit 1 and 2 expire in 2012. The renewal
term would be for an additional 20 years beyond the originat license expiration date As
part of the license renewal process, the NRC requires license renewal applicants to
“assess whether any historic or archeological properties will be affected by the proposed
project.” By contacting your office early in the application process, we hope to identify
any issues that we may need to address or any information that we should provide to
your office to expedite your evaluation of the potential impact of the continued operation
of QCNPS on historic and archeological resources

Exelon has operated QCNPS and its associated transmission lines since 1972. As
shown on Attachment A, QCNPS is located in Rock Island County, ifiinois, on the east
bank of Pool 14 of the Mississippi River, about 16 miles below Dam 13 and 13 miles
above Dam 14 (i.e., river mile 506.5). Although no major metropolitan areas occur within
a six-mile radius, QCNPS is about four miles north of Cordova, lliinois, and seven miles
southwest of Clinton, lowa. The QCNPS site consists of 560 acres. In addition to the
two nuclear reactors and their turbine buildings, intake and discharge canals, and
auxilary bulidings, the site includes switchyards and a retired spray canal that is now
utilized for aquaculture. N

As shown on Attachment B, five transmission lines were built to connect QCNPS to the
regional transmission system. Portions of two of these transmission lines are located in
Scott and Clinton Counties, lowa. Beginning at QCNPS, one hne runs south from the
Station, turns west, crosses the Mississippi River, and ends north of Davenport, lowa
One line runs through the industnal park just north of QCNPS and then crosses the
Mississippi River, terminating near Comanche, lowa

Quad Cities Page F.E-1
License Renewal Application
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Aprit 17, 2002
State Historical Soctety of lowa
Page 2

EGC had requested the Office of the State Archaeologist in lowa City to perform a Site
File Search for the portions of the transmission lines within fowa. The results of that
search show that there 1s one State-listed sile within the transmission corndor in lowa.
The site 1s listed as 13ST157 and it is not ehgible for listing in the National Registry.
EGC does not expect the operation of QCNPS, including maintenance of the identified
transmussion lines, through the license renewal term to adversely affect cultural or
histoncal resources in the area or region. No major structural modifications have been
dentified for the purposes of supporting icense renewal. Any maintenance activities
necessary to support license renewal would be fimited to previously disturbed areas. No
additional land disturbance is anticipated in support of license renewal. Accordingly, we
request your concurrence with our determination that the license renewal process would
have no effect on any historic or archeological properties.

After your review, we request receiving your input by May 24, 2002, in your response,
please detall any concemns you may have about historic/archeclogical properties in the
area or confirming our conclusion that continued operation of QCNPS would have no
effect on any histaric or archeological properties in lowa. This will enable us to meet our
NRC application submittal schedule. EGC will include a copy of this letter and your
response n the Environmental Report that will be submitted to the NRC as part of the
QCNPS license renewal application.

iIf you should have any question concerning this letter, please contact Mr. Kevin Hersey
at (630) 657-3211.

Respectfully,

« Z W
Keith R. Jury
Director — Licensing

Mid-West Regional Operating Group

Attachments* Attachment A: Figure 2-1, 50-mile Vicinity Map
Attachment B: Figurs 3-2, Transmission Line Map
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Exelon.

txelon Generation wawwexelonecrp com N uc] ear

4300 Wirheld Koad
warrenville, 1L 60555

RS-02-002

January 11, 2002

Mr. Wilham Wheeler

State Historic Preservation Office Representative
{ihnois Historic Preservalion Agency *

500 East Madison

Springfield, Il 62701

Subject: Quad Cities Nuclear Power Station, Units 1 And 2, License Renewal;
Request For Information On Historic/Archeological Resources

Exelon Generation Company (EGC), LLC (formerly Commonwealth Edison Company) 1s
currently prepanng an application to the U S Nuclear Regulatory Commuission (NRC) to
renew the operating hcenses for the Quad Cities Nuclear Power Station (QCNPS), Units
1 and 2. The current operating licenses for Unit 1 and 2 expire in 2012, The renewal
term would be for an additional 20 years beyond the original license expiration date. As
part of the license renewal process, NRC requires license renewal applicants to “assess
whether any historic or archeological properties will be affected by the proposed project ”
By contacting your office early in the application process, we hope to identify any issues
that we need to address or any information that we should provide to your office to
expedite your evaluation of the impact of the continued operation of QCNPS on historic
and archeological resources

Exelon has operated QCNPS and its associated transmission lines since 1972. As
shown on Attachment A, QCNPS is located in Rock Island County, liinois, on the east '
bank of Pool 14 of the Mississippi River, about 16 miles below Dam 13 and 13 miles
above Dam 14 (i.e., river mile 506.5). Although no major metropolitan areas occur within
a six-mile radius, QCNPS is about four miles north of Cordova, lllinois, and seven miles
southwest of Clinton, lowa. The QCNPS site consists of 560 acres. In addition to the
two nuclear reactors and their turbine buildings, intake and discharge canals, and
auxiliary buildings, the site includes switchyards and a retired spray canal that is now
utiized for aquaculture.

As shown on Attachment B, five transmission lines were built to connect QCNPS to the
reglonal transmission system. The transmission lines within llinois are located in Rock
Island and Whiteside Counties. Beginning at QCNPS, one line runs south from the
Station and then turns west, crossing the Mississippi River. One line runs east for
approximately 33 miles, terminating near Rock Falls, llinois. One line runs through the
industrial park just north of QCNPS and crosses the Mississippi River into lowa.

Quad Cities Page F.E-5
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January 11, 2002
litnois Histonc Preservation Agency
Page 2

Two other lines terminate within two miles of the Station.

EGC does not expect the operation of QCNPS, including maintenance of the identified
transmission lines, through the license renewal term to adversely affect cultural or
historical resources in the area or region. No major structural modifications have been
identified for the purposes of supporting license renewal. Any maintenance activites
necessary to support icense renewal would be limited to previously disturbed areas. No
additional land disturbance is anticipated in support of ficense renewal. Accordingly, we
request your concurrence with our determination that the license renewal process would
have no effect on any historic or archeological properties.

After your review, we request recewing your input by March 29, 2002. In your response,
please detall any concerns you may have about historic/archeological properties in the
area or confirming our conclusion that operation of QCNPS over the license renewal
term would have no effect on any historic or archeological properties in liinois  This will
enable us to meet our NRC application submittal schedule. EGC will include a copy of
this letter and your response In the Environmental Report that will be submitted to the
NRC as part of the QCNPS license renewal application,

Should you have any questions concerning this letter, please contact Mr, Terry Steinert
at (630) 657-3213.

espectiully,
U%. 7 zév J(Ag{,

K. R. Jury
Director — Licensing
Mid-West Regional Operating Group

Attachments: Attachment A, Figure 2-1, 50-Mie Vicinity Map
Attachment B, Figure 3-2, Transmission Line Map
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[linois Historic-
s Prescervation Agency

1 Old State Capttol Piaza » Spnaxh-hl oo S Ul 2 H217) 787 4838 » TIY (217} 524-T128

Various County

Rock Island & Whiteside County
Quad Cities Nuclear Power Plant Stations/Units 1 & 2 License Renewal
Transmission lanes are located in Rock Island & Whiteside County

IHPA LOC #0201160038WVA
February 7, 2002

X.R. Jury

Exelon Nuclear
Exelon Generation
4300 Winfield Road
Warrenville, IL 60555

Dear Mr. Jury:

We have reviewed the documentation submitted for the referenced project(s) in
accordance with 36 CFR Part 800.4. Based upon the information prowvaded, no historiec
properties are affected. We, therefore, have no objection to the undertaking

proceading as planned.

Please retain this letter in your files as evadence of compliance with section 106
of the National Historic Preservation Aci of 1966, as amendad. This clearance
remains in effect for one year from date of issuance. 1t does not pertain to any
discovery during construction, nor is it a clearance for purposes of the Illinois
Human Skeletal Remains Protection Act (20 ILCS 3440).

If you have any further guestions, please contact Cody Wraight, Cultural Resources
Manager, Illinois Historic Preservation Agency. 1 0Old State Capitol Plaza,
Sprangfield, IL 62701, 217/785-3977.

Sincerely,

i
4

A‘ . { g P -
@Afw\m g‘L '#{C%L}i‘k' £af .
Anne E. Haaker

Deputy State Higtorac

Presexrvation Officer

AEH:CW:as
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June 24, 2002

Ketth R. Jury

Director - Leensing

Mid-West Regional Operating Group

Exelon Generation )
4300 Winfield Road

Warrenville, llinois 60555

RE:  NRC--SCOTT COUNTY - R5-02-079 - QUAD CITIES NUCLEAR POWER STATION
UNITS | & 2 LICENSE RENEWALL

Dear Mr. Jury,

We have recerved and reviewed the subnutted intormation concerning the above referenced project We
understand that there is no new construction proposed as part of the license renewal  Thus renewal s hrmted to
mamntenance of existing transmussion hines m fowa. These activities will be hmuted to the currently existing
R.OW We also understand that portions of the currently existmg R O.W. have been previously surveyed and
one previously identified archacological site, 13ST157, 1s located within the R O.W. Ths site was previously
cvaluated as not eligible for listing on the National Reguster of Historic Places and our office concurred with
that determination. Based on all of this mformation, we could concur with a determination of No Historic
Properties Alfected for this proposed project once that determunation has been provided to our office by the
responsible federal agency for thus proposed federal undertaking

We have made these comments and recommnendations accordimng to our responsibality defined by Federal law
pertaining to the Section 106 process. The responstble federal agency does not have to follow our comments
and recommendations to comply with the Section 100 process. It remains the responsible federal agency’s
decision on whether or not to provide additional information to our office or whether or not to proceed with
the project without the concurrence of this office. It also remains the responsible federal agency’s decision on

how you will proceed from tlus pomt tor thus project.

Should you have any questions please contact me at the number below

; W e

Douglas W, Jones, Archiacologst -
Commumty Programs Bureau
(515)281-4358

Singerely,

cc Rosetta O Virgihio, Federal Preservaiion Officer, U S, Nuclear Regulatory Commussion

TIOWA HISTORICAL BUILDING
600 East Locust » Des Moines, lowa 50319-0290
Phone. (515) 281-6412 « Fax: (515) 242-6498 or (515} 282-0502

www.uiowa,edu’/~shsi/index.htm
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Appendix F
Severe Accident Mitigation Alternatives

The severe accident mitigation alternatives (SAMA) analyS|s discussed in 4.20 is
presented below.

F.1 METHODOLOGY

The methodology selected for this analysis involves identifying SAMA candidates that
have the highest potential for reducing core damage frequency and person-rem and
determining whether or not the implementation of those candidates is beneficial on a
cost-risk reduction basis. This process consists of the following steps:

¢ Quad Cities Probabilistic Safety Assessment (PSA) Model — Use the Quad Cities
(QC) PSA model as the basis for the analysis (Section F.2).

e Level 3 PSA Analysis — Use QC Level 1 and 2 PSA output and site-specific
meteorology, demographic, land use, and emergency response data as input in
performing a Level 3 probablistic safety assessment (PSA) using the MELCOR
Accident Consequences Code System Version 2 (MAACS2) (Section F.3).

« Baseline Risk Monetization — Use NRC regulatory analysis techniques, calculate the
monetary value of the unmitigated QC severe accident risk. This becomes the
maximum averted cost-risk that is possible (Section F.4).

e Phase | SAMA Analysis — Identify potential SAMA candidates based on QC, NRC,
and industry documents. Screen out Phase 1 SAMA candidates that are not
applicable to the QC design or are of low benefit in boiling water reactors (BWRs)
such as QC, candidates that have already been implemented at QC or whose
benefits have been achieved at QC using other means, and candidates whose
estimated cost exceeds the maximum possible averted cost-risk (Section F.5).

» Phase Il SAMA Analysis — Calculate the risk reduction attributable to each remaining
SAMA candidate and compare to a more detailed cost analysis to identify any net
cost benefit. Probabilistic safety assessment (PSA) insights are also used to screen
SAMA candidates in this phase (Section F.6).

e Uncertainty Analysis — Evaluate how a reduced discount value might affect the
cost/benefit analyses.

 Conclusions — Summarize results and identify conclusions (Section F.8).

The steps outlined above are described in more detail in the subsections of this
appendix and Figure F-1 provides a graphical representation of the SAMA process.

Quad Cities - Page F.F-1
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F1.1 QC SPECIFIC SAMA

The initial list of Severe Accident Mitigation Alternative candidates for QC was
developed from lists of SAMAs at other nuclear power plants (References 23, 95,7, 4,
12 and 13), NRC documents (References 1, 2, 3, 6, 8, 15, 16, and 19), and documents
related to advanced power reactor designs (References 17, 10, and 11). In addition,
plant specific analyses (References 68, 47) have been used to identify potential SAMAs
which address QC vulnerabilities. This process is considered to adequately address the
requirement of identifying significant safety improvements that could be performed at
QC. The initial SAMA list, Table F-1, includes a column which documents the reference
sources for each individual SAMA.

The QC IPEEE (Reference 18) also identified potential opportunities for plant
improvements. As a result of the Seismic and Fire Analysis, potential plant changes
were considered and dispositioned according to their importance.

Given the existing assessments of external events and internal fires at QC, the cost
benefit analysis uses the internal events PSA as the basis for measuring the impact of
SAMA implementation. No fire or external events models are used in this analysis as
the fire and IPEEE programs are considered to have already addressed potential plant
improvements related to those categories.

F.2 QUAD CITIES PSA MODEL

The 2002 update to the Quad Cities PRA is the most recent evaluation of the risk profile
at the Quad Cities Unit 1 for internal event challenges. It is a periodic update, in
accordance with EGC internal guidance, ER-AA-600-1015, “Full Power Internal Events
(FPIE) PRA Model Update.” There have been a series of probabilistic evaluations
beginning with the Individual Plant Examination (IPE) issued in 1993 as requested by
the NRC in Generic Letter 88-20.

The baseline CDF is 2.2E-6/yr. The radionuclide release frequencies including LERF
are provided in Section F.6.

Update Revision 02B includes the following:

e Approximately 17% Extended Power Uprate (EPU) plant configuration and
MAAP 4.0.4 analysis

» Revised human reliability analysis (HRA) based on the most recent operator
interviews

e Operating event experience review

* Maintenance unavailability data based on the most recent plant operating
experience

Page F.F-2 Quad Cities
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 Bayesian updated initiating event frequencies utilizing Quad Cities most
recent operating experience

e Individual component random failure probabilities Bayesian updated (as
applicable) based upon the most recent plant specific data and the most
current generic sources

« Common cause failure (CCF) calculations revised to incorporate the updated
individual random basic event probabilities and the most up to date Multiple
Greek Letter (MGL) parameters from NUREG/CR-5497 and NUREG/CR-

5485

e Revised LOOP/DLOOP analysis for initiating event frequencies and non-
recovery probabilities based upon a Midwest regional data filtering approach

e Revised mechanical and electrical ATWS probabilities, based on information
in NUREG/CR-5500

+ Response to Quad Cities BWROG Peer Review comments using the NEI
PRA Peer Review Process (NEI 00-02)

e Response to additional independent Peer Review Comments

The Quad Cities PRA model update has been performed with as-built, as-operated
information, current as of June 2001. This includes plant-specific initiating event and
equipment performance data for the 5-1/2-yr period ending in June 2001.

The documentation to support the PRA Update has been compiled in a set of
modularized notebooks to provide the specific information needed for the PRA Update.

The PRA computer model has been developed within the CAFTA environment. The
model exists in two logic formats: .

s A sequence model - PRAQUANT
e A single top fault tree model - ONE4ALL

Both quantification methodologies (PRAQuant and ONE4ALL) use the same PRA model
logic and data input. The PRAQuant sequence quantification was retained because it
provides sequence-level results and CDF contribution by accident class, which are not
provided by ONE4ALL. The ONE4ALL methodology permits quantification at a lower
truncation limit, consistent for every sequence, and the single top model is used for most
sensitivity studies and for assessing the risk of on-line maintenance.

F.2.1 ANALYSIS

The Quad Cities Plant has undergone an approximate 17% power uprate.

The approximate 17% power uprate was accompanied by hardware, set point, and
power operation configuration changes that are reflected in the MOR102B model. In

Quad Cities ’ Page F.F-3
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addition, success criteria and accident sequence timing changes resulted in changes to
the PSA model to reflect the higher power operation. /)

Quad Cities specific MAAP 4.0.4 calculations for the approximate 17% power uprate
were performed to provide the new success criteria, sequence timing, and radionuclide
release fractions.

An additional quantitative difference identified for the SAMA evaluation due to power
uprate is in the calculation of replacement power costs. A scaling factor is required to fit
the calculation to a given plant based on net electric output. The post power uprate
output of approximately 912 MWe is used for the analysis.

In summary, the Quad Cities power uprate has been explicitly included in the PSA
model and the supporting thermal hydraulic analyses.

F.3 LEVEL 3 PSA ANALYSIS

F.3.1 ANALYSIS

The MACCS2 code (Reference 91) was used to perform the level 3 probabilistic risk
assessment (PRA) for the Quad Cities Nuclear Power Station (QCNPS). The input
parameters given with the MACCS2 “Sample Problem A,” which included the NUREG-
1150 food model (Reference 92), formed the basis for the present analysis. These
generic values were supplemented with parameters specific to QCNPS and the
surrounding area. Site-specific data included population distribution, economic ~/
parameters, and agricultural production. Plant-specific release data included the time-
nuclide distribution of releases, release frequencies, and release locations. The
behavior of the population during a release (evacuation parameters) was based on plant
and site-specific set points (i.e., declaration of a General Emergency) and the
emergency planning zone (EPZ) evacuation table (Reference 96). These data were
used in combination with site-specific meteorology to simulate the probability distribution
of impact risks (exposure and economic) to the surrounding (within 50 miles) population
from the accident sequences at QCNPS.

F.3.2 POPULATION

The population surrounding the QCNPS site was estimated for the year 2032.
Population projections within 50 miles of QCNPS were determined using a geographic
information system (GIS), U.S Census block-group level population data for 2000
allocated to each sector based on the area fraction of the census block-groups in each
sector, and populations growth rates estimates for each county. The projected county
growth rates were weighted by the fraction of each county in the 50-mile radius. The
calculated growth rate of 1.067 from 2000 to 2032 was applied uniformly to all sectors.
The distribution was given in terms of population at distances to 1,2,3,4,5, 10, 20, 30,
40 and 50 miles from the plant and in the direction of each of the 16 compass points
(i.,e., N, NNE, NE...... NNW). The total year 2032 population for the 160 sectors (10

Page F.F-4 Quad Cities
License Renewal Application



Appendix F - Environmental Report

distances x 16 directions) in the region was estimated as 700,677, the distribution of
which is given in Tables F-2 and F-3.

F.3.3 ECONOMY

MACCS2 requires the spatial distribution of certain economic data (fraction of land
devoted to farming, annual farm sales, fraction of farm sales resulting from dairy
production, and property value of farm and non-farm land) in the same manner as the
population. This was done by updating the database in the SECPOPS0 code

. (Reference 93) for each of the 21 counties surrounding the plant to a distance of 50

miles, using the methodology in Reference 93 and data from References 94, 97, 98, 99,
and 95. The values for up to 97 economic zones allocated to each of the 160 sectors
were then calculated using SECPOPS0 code with the updated economic and
agricultural database.

In addition, generic economic data that are applied to the region as a whole were
revised from the MACCS2 sample problem input when better information was available.
These revised parameters include per diem living expenses (applied to owners of
interdicted properties and relocated populations), relocation costs (for owners of
interdicted properties), value of farm and non-farm weailth, and fraction of farm wealth
from improvements (e.g., buildings, equipment).

F.34 AGRICULTURE

Agricultural production information was taken from the 1997 Agncultural Census
(Reference 95). Production within 50 miles of the site was estimated based on those
counties within this radius. Production in those counties, which lie partially outside of
this area, was multiplied by the fraction of the county within the area of interest. Of the
food crops, grain (61 percent of the total cropland, made up of corn and wheat), and
legumes (29 percent of the total cropland, made up of soybeans) were harvested from
the largest areas. Pasture (13 percent) and stored forage (6 percent of total cropland,
consisting of hay) made up most of the remaining harvested cropland.

The lengths of the growing seasons for grains and legumes were obtained from
Reference 100. The duration of the growing season for the remaining crop categories
(pasture, stored forage, green leafy vegetables, roots/tubers and other food crops) was
based on reasonable estimates. The uncertainty in these estimates does not have a
significant impact due to the much smaller fraction of land dedlcated to these crops.

F.3.5 NUCLIDE RELEASE

The core inventory at the time of the accident was based on the input supplied in the
MACCS User’s Guide (Reference 91). The core inventory corresponds to the end-of--
cycle values for a 3578-MWth BWR plant. A scaling factor of 0.8264 was used to
provide a representative core inventory of 2957-MWth at QCNPS. QCNPS nuclide
release categories were related to the MACCS categories as shown in Table F-4. Each
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QCNPS category corresponded with a single release duration (either puff or
continuous).

All releases were modeled as occurring at ground level. The thermal content of each of
the releases was conservatively assumed to be the same as ambient; i.e., buoyant
plume rise was not modeled.

F.3.6 EVACUATION

Scram for each sequence was taken as time zero. A General Emergency is declared when

plant conditions degrade to the point where it is judged that there is a credible risk to the
public.

The MACCS2 User’s Guide input parameters of 95 percent of the population within 10
miles of the plant (Emergency Planning Zone) evacuating and 5 percent not evacuating
were employed. These values have been used in similar studies (e.g., Hatch, Calvert
Cliffs, References 101 and 19) and are conservative relative to the NUREG-1150 study,
which assumed evacuation of 99.5 percent of the population within the emergency
planning zone (Reference 92). . The evacuees are assumed to begin evacuation 15
minutes (Reference 96) after a General Emergency has been declared and are
evacuated at an average radial speed of 2.4 miles per hour (1.07 m/sec). This speed is
calculated from the maximum evacuation time of 250 minutes from the full 0-10mi. EPZ
under daytime adverse weather conditions, and includes the average times required for
leaving work, travelling home, and preparing home for evacuation (120 minutes) after
having received notice of evacuation (Reference 96).

F.3.7 METEOROLOGY

Annual meteorology data sets from 1998 through 2001 were investigated for use in
MACCS2. The 2000 data set was used, supplemented as follows to fill in the data

gaps:

1. Available tower data were used whenever possible. For example, if the lower wind
direction was unavailable, mid and/or upper directions were used to estimate the
lower wind direction (or speed). If only a brief period of missing data existed,
interpolation was used between hours.

2. Indirect measurements of other parameters were used to help fill data gaps (rapidly
lowering temperatures may indicate a wind shift has occurred).

3. Hourly observations from Moline (Quad City Airport) were utilized to fill larger data
voids.

4. Two meteorologists (one with over 20 years experience and the other with over 15
years experience) reviewed the data to interpret and suggest values to fill data gaps.

5. Wind speed and direction from the 10-meter sensor were combined with
precipitation (hourly cumulative) and atmospheric stability (specified according to the
vertical temperature gradient as measured between the 60-meter and 10-meter
levels).
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6. Atmospheric mixing heights were specified for AM and PM hours. These values
were taken as 500 and 1200 meters, respectively (Reference 102).

F.3.8 MACCS2 RESULTS

Table F-5 shows the mean off-site doses and economic impacts to the region within

50 miles of QCNPS for each of eight release categories calculated using MACCS2.
These impacts are multiplied by the annual frequency for each release category and
then summed to obtain the risk-weighted mean doses and economic costs. Two of the -
10 release categories (L.2-3 and L.2-4) did not have any reported release data and were
not subjected to the Level 3 analysis. Table F-6 provides a summary of the QC Level 2

PRA resuits.
F.4 BASELINE RISK MONETIZATION
F.4.1 OFF-SITE EXPOSURE COST

This section explains how EGC calculated the monetized value of the status quo (i.e.,
accident consequences without SAMA implementation). EGC also used this analysis to
establish the maximum benefit that a SAMA could achieve if it eliminated all QC risk.

F.4.2 OFF-SITE EXPOSURE COST

The baseline annual off-site exposure risk was converted to dollars using the NRC'’s
conversion factor of $2,000 per person-rem (Reference 90), and discounting to present
value using NRC standard formula (Reference 90): -

tha = C X tha
Where:
Woha = monetary value of public health risk after discounting
C = [1-exp(-ri)}/r
tr = years remaining until end of facility life = 20 years
r = real discount rate (as fraction) = 0.07/year
Zpha = monetary value of public health (accident) risk per year before

discounting ($/year) .

The Level 3 analysis showed an annual off-site population dose risk of 1.67 person-rem.
The calculated value for C using 20 years and a 7 percent discount rate is
approximately 10.76. Therefore, calculating the discounted monetary equivalent of
accident risk involves multiplying the dose (person-rem per year) by $2,000 and by the
C value (10.76). The calculated off-site exposure cost is $35,948.

F.4.3 OFF-SITE ECONOMIC COST RISK (OECR)

The Level 3 analysis showed an annual off-site economic risk of $2,807. Calculated
values for off-site economic costs caused by severe accidents must be discounted to
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present value as well. This is performed in the same manner as for public heaith risks
and uses the same C value. The resulting value is $30,211.

F.4.4 ON-SITE EXPOSURE COST RISK

Occupational health was evaluated using the NRC methodology in Reference 90, which
involves separately evaluating “immediate” and long-term doses.

Immediate Dose - For the case where the plant is in operation, the equation that NRC
recommends using (Reference 90) is:

Equation 1:
Wio = R{(FDio)s -(FDio)a}{[1 - exp(-rt)]/r}
Where:
Wpo = monetary value of accident risk avoided due to immediate doses,
after discounting
R = monetary equivalent of unit dose ($/person-rem)
F = accident frequency (events/yr)
Do = immediate occupational dose (person-rem/event)
g = subscript denoting status quo (current conditions)
A S subscript denoting after implementation of proposed action
r= real discount rate

te years remaining until end of facility life.

The values used in the QC analysis are:

R = $2,000/person-rem
r = 0.07
Do = 3,300 person-rem/accident (best estimate)
t = 20 years (license extension period)
F = 2.19E-6 (total core damage frequency)

For the basis discount rate, assuming Fa is zero, the best estimate of the immediate
dose cost is:

Wio R (FDio)s {[1 - exp(-rt))/r}
2,000+2.19E-6 *3,300+{[1 - exp(-0.07+20)}/0.07}

$156

Long-Term Dose - For the case where the plant is in operation, the NRC equation
(Reference 90) is:

Equation 2:
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Wito = R{(FDv1o)s -(FDL1o)a} {[1 - exp(-rt)l/r{[1 - exp(-rm)}/rm}
Where:
Wio = monetary value of accident risk avoided long-term doses,
after discounting, $ -
m = years over which long-term doses accrue

The values used in the QC analysis are:

R = $2,000/person-rem
r= 0.07 ‘
Dito = 20,000 person-rem/accident (best estimate) -
m = “as long as 10 years”
tr= 20 years (license extension period)
F = 2.19E-6 (total core damage frequency)

For the basis discount rate, assuming Fa is zero, the best estimate of the long-term
dose is:

Wito = R (FDvto)s {[1 - exp(-rt))/r} {[1 - exp(-rm)}/rm}
= 2,000%2.19E-6 %20,000+{ [1 - exp(-0.07+20)}/0.07} {[1 -exp(-
0.07+10))/0.07+10} ,
= $678

Total Occupational Exposure - Combining Equations 1 and 2 above and using the
above numerical values, the total accident related on-site (occupational) exposure
avoided (Wp) is:

Wo = Wio + Wito = ($156 + $678) = $834

F.4.5 ON-SITE CLEANUP AND DECONTAMINATION COST

The net present value that NRC provides for cleanup and decontamination for a single
event is $1.1 billion, discounted over a 10-year cleanup period (Reference 90). "NRC
uses the following equation to integrate the net present value over the average number
of remaining service years:

Ucp = [PVeo/r][1-exp(-rty)]

Where:

net present value of a single event
real discount rate
years remaining until end of facility life.

PVep
r
t;

The values used in the QC analysis are:
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$1.1E+9
0.07
20

;
1

The resulting net present value of cleanup integrated over the license renewal term,
$1.18E+10, must be multiplied by the total core damage frequency of 2.19E-6 to
determine the expected value of cleanup and decontamination costs. The resulting
monetary equivalent is $25,928.

F.4.6 REPLACEMENT POWER COST

Long-term replacement power costs was determined following the NRC methodology in
Reference 90. The net present value of replacement power for a single event, PVgp,
was determined using the following equation:

PVgp = [$1.2E+8/r] * [1 - exp(-rty)]?
Where:
PVgrp = net present value of replacement power for a single event, ($)
trf ; gbozears (license renewal period)

To attain a summation of the single-event costs over the entire license renewal period,
the following equation is used:

Ugre = [PVre /1] * [1 - exp(-rty)]*
Where
Urp = net present value of replacement power over life of facility ($-year)

After applying a correction factor to account for QC’s size relative to the “generic”
reactor described in NUREG/BR-0184 (Reference 90)(i.e., 912 MWe/910 MWe), the
replacement power costs are determined to be 7.9E+9 ($-year). Muiltiplying this value
by the CDF (2.19E-6) results in a replacement power cost of $17,318.

F.4.7 TOTAL

The sum of the baseline costs is as follows:
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Off-site exposure cost = $35,948
Off-site economic cost =  $30,211
On-site exposure cost = $834
On-site cleanup cost = $25,928
Replacement Power cost = $17,318
Total cost = $116,239

EGC rounded this value up to $111,000 to use in screening out SAMAs as economically
infeasible. The averted cost-risk calculations account for this rounding such that it does
not impact the result. This cost estimate was used in screening out SAMAs that are not
economically feasible; if the estimated cost of implementing a SAMA exceeded
$111,000 it was discarded from further analysis. Exceeding this threshold would mean
that a SAMA would not have a positive net value even if it could eliminate all severe
accident costs. On the other hand, if the cost of implementation is less than this value,
then a more detailed examination of the potential fractional risk benefit that can be
attributed to the SAMA is performed.

F.5 PHASE | SAMA ANALYSIS

F.5.1 SAMA IDENTIFICATION

The initial list of Severe Accident Mitigation Alternative candidates for QC was
developed from lists of SAMAs at other nuclear power plants (References 23, 9, 5, 7, 4,
12, and 13), NRC documents (References 1, 2, 3, 6, 8, 15, 16, and 19), and documents
related to advanced power reactor designs (References 17, 10, and 11). In addition,
plant specific analyses (References 18, 47) have been used to identify potential SAMAs
which address QC vulnerabilities. This process is considered to adequately address the
requirement of identifying significant safety improvements that could be performed at
QC. The initial SAMA list, Table F-1, includes a column which documents the reference
sources for each individual SAMA.

The QC IPEEE (Reference 18) also‘identif ed potential opportunities for plant
improvements. As a result of the Seismic and Fire Analysis, potential plant changes -
were considered and dispositioned according to thelr lmportance

Given the existing assessments of external events and mternal fires at QC, the cost
benefit analysis uses the internal events PSA as the basis for measuring the impact of
SAMA implementation. No fire or external events models are used in this analysis as
the fire and IPEEE programs are considered to have already addressed potential plant
improvements related to those categories.

F.5.2 SCREENING

An initial list of SAMA candidates is presented in Table F-1. This initial list was then
screened to remove those candidates that were not applicable to QC due to design
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differences or high implementation cost. In addition, SAMAs were eliminated if they
were related to changes that would be made during the design phase of a plant rather
than to an existing plant. These would typically screen on high cost, but they are
categorized separately for reference purposes. The SAMA screening process is
summarized in Figure F-1.

A majority of the SAMAs were removed from further consideration as they did not apply
to the GE BWR3/Mark | design used at QC. The SAMA candidates that were found to
be implemented at QC were screened from further consideration.

The SAMAs related to design changes prior to construction (primarily consisting of
those candidates taken from the ABWR SAMAs) were removed as they were not
applicable to an existing site. Any candidate known to have an implementation cost that
far exceeds any possible risk benefit is screened from further analysis. Any SAMA
candidates that were sufficiently similar to other SAMA candidates were treated in the
same manner to those that they were related to either combined or screened from
further consideration.

A preliminary cost estimate was prepared for each of the remaining candidates to focus
on those that had the possibility of having a positive benefit and to eliminate those
whose costs were beyond the possibility of any corresponding benefit (as determined by
the QC baseline screening cost). When the screening cutoff of $111,000 was applied, a
majority of the remaining SAMA candidates were eliminated, as their implementation
costs were more expensive than the maximum postulated benefit associated with the
elimination of all risk associated with full power internal events. This left 14 candidates
for further analysis. Those SAMAs that required a more detailed cost benefit analysis
are evaluated in Section F.6. A list of these SAMAs is provided in Table F-7.

F.6 PHASE Il SAMA ANALYSIS

For each of the remaining SAMA candidates that could not be eliminated based on
screening cost or PSA/application insights, a more detailed conceptual design was
prepared. This information was then used to evaluate the effect of the candidates’
changes upon the plant safety model. The impact that a specific SAMA has on the PSA
model is conservatively evaluated to maximize the estimated cost benefit. In most
instances, this averted cost value is compared qualitatively against an estimated cost to
implement. A more detailed implementation cost assessment is made only if the benefit
is close to the estimated implementation cost.

The final cost-risk based screening method used to determine the desirability of
implementing the SAMA is defined by the following equation:

Net Value = (baseline cost-risk of plant operation — cost-risk of plant operation with
SAMA implemented) — cost of implementation

If the net value of the SAMA is negative, the cost of implementation is larger than the
benefit associated with the SAMA and the SAMA is not considered beneficial. The
baseline cost-risk of plant operation was derived using the methodology presented in
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Section F.4. The cost-risk of plant operation with the SAMA implemented is determined
in the same manner with the exception that the PSA results reflect the application of the
SAMA to the plant (the baseline input is replaced by the results of a PSA sensitivity with
the SAMA change in effect).

Subsections F.6.1 — F.6.14 describe the detailed cost benefit analysis that was used to
determine how the remaining candidates were ultimately treated.

F.6.1 PHASE Il SAMA NUMBER 1
Description: Provide means for alternate SSMP room cooling.

SSMP has alternate room cooling via a manual alignment to FPS. The SAMA would be “
yet a further enhancement.

Evaluate the benefit of providing alternate SSMP room cooling. These options may

include:

e Controls in the main Control Room for remote alignment of SW or FPS to
SSMP room cooling

¢ Procedures for opening SSMP room doors -and using portable fans for SSMP
room cooling

The approach to assessing this SAMA is to assume complete reliability of the room
cooling function for SSMP. This would be the maximum benefit associated with a
procedure change that provides alternate cooling to the SSMP compartment

Phase Il SAMA Number 1 Model Changes

Gate and / or Basic Event - Descriptioh of Change
ID and Description

Gate BSS-TR210109 (Loss of SSMP | Delete all SSMP room cooling
room cooling) dependencies from model

F.6.1.1 PSA Model Results for Phase | SAMA NumbeI;:I

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
1.92E-6/yr (SAMA number 1). The decrease in CDF applies primarily to loss of DHR
and late station blackout scenarios (Class Il and IBL). The radionuclide release
frequencies are modified as shown in Table F-8. The results of the cost benefit analysis
are shown below:
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Phase Il SAMA Number 1 Net Value

Base Case: SAMA 1
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC QcC Risk Implementation Net Value
$111,000 $98,720 $12,280 Not Required Not Cost
Beneficial

Implementation of this SAMA would include potential procedural and hardware
modifications to the plant. It is estimated that the cost of such changes would be
substantially higher than the averted cost-risk. This SAMA would not be cost beneficial

for Quad Cities.
F.6.2 PHASE Il SAMA NUMBER 2
Description: Develop an enhanced drywell spray system.

The Fire Protection system can alfeédy provide water to the RHR system at Quad
Cities; however, no procedures have been developed to use it as a containment spray
source. This containment spray function could be further enhanced at Quad Cities.

The modeling approach for this SAMA is to assign complete success to the drywell
spray effectiveness in Level 2 for all sequences except Class II, IV, and V.

Note, no reduction in CDF is expected from this SAMA.

Phase Il SAMA Number 2 Model Changes

Gate and / or Basic Event Description of Change
ID and Description
Level 2 S| node Change spilit fraction to 0.0(1)

F.6.2.1 PSA Model Results for Phase Il SAMA Number 2

The results from this case indicate a slight reduction in CDF (base CDF = 2.19E-6/yr).
The radionuclide release frequencies are modified as shown in Table F-9. The results

of the cost benefit analysis are shown below:

(1) For depressurized RPV conditions only.
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Phase Il SAMA Number 2 Net Value

Base Case: SAMA 2
Cost-Risk for Cost-Risk for Averted Cost- . Cost of
QC QcC Risk implementation Net Value
$111,000 $100,297 $10,703 Not Required Not Cost
Beneficial

Implementation of this SAMA would involve engineering analysis in addition to
procedural changes to the plant and is estimated to cost substantialy more than the
averted cost-risk. This SAMA is not judged to be cost beneficial for Quad Cities.

F.6.3 PHASE Il SAMA NUMBER 3
Description: Use fuel cells instead of lead-acid batteries.
SAMA would extend DC power availability in an SBO.

Improving battery capacity may be cost beneficial for Quad Cities. Further extension of
battery life with fuel cells is estimated to have a small impact on the Quad Cities
residual risk profile.

The modeling approach for this SAMA involves the assumption of indefinite (24 hours)
of DC power capacity. This would allow RCIC operation until HCTL is reached in the 4
to 8 hour time frame. Therefore, the model is conservatively modeled to change the 4 .
hour offsite AC recovery to 8 hours to estimate the maximum benefit associated with the

addition of fuel cells.

Phase Il SAMA Number 3 Model Changes

Gate and / or Basic Event Description of Change

ID and Description

BACRXDLOOP4HRH-- Change from 0.22 to 0.13
(DLOOP non-recovery) .
BACRXLOOP4HRSH-- Change from 0.22 t0 0.13

(LOOP non-recovery)

F.6.3.1 PSA Model Results for Phase Il SAMA Number 3

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.06E-6/yr (SAMA number 3). The decrease in CDF applies to late station blackout
scenarios (Class IBL). The radionuclide release frequencies are modified as shown in
Table F-10. The results of the cost benefit analysis are shown below:
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Phase Il SAMA Number 3 Net Value

Base Case: SAMA 3
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC QcC Risk Implementation Net Value
$111,000 $106,338 $4,662 Not Required Not Cost
Beneficial

Implementation of this SAMA would involve hardware additions to the plant and is
estimated to cost substantially more than the averted cost-risk. This SAMA would not
be cost-beneficial for Quad Cities.

F.6.4 PHASE Il SAMA NUMBER 4
Description: Improve 4.16-kV bus cross-tie ability.

Procedures could be developed that would allow the following cross-ties to be
performed:

- Bus 14-1 to Bus 24-1 from EDG 1
- Bus 24-1to Bus 14-1 from EDG 2
- EDG 1/2 to Buses 13-1 and 23-1

The modeling approach to be used for this SAMA is to modify the operator action HEP
that currently models this action by improving the HEP by a factor of 100 given new
procedures.

Phase || SAMA Number 4 Model Changes

Gate and / or Basic Event Description of Change

ID and Description
BACOP-U1U2EDGH--
(align Unit 2 EDG to Unit 1 buses)
BACOPXTIEBUS-H--
(Crosstie Unit 2 AC buses to Unit 1)
BDGOPDG1/2ALGH--
(align swing EDG to Unit 1)

Change HEP from 0.9 to 9E-3

Change HEP from 1.1E-2 to 1.1E-4

Change HEP from 5.5E-4 to 5.5E-6

Quad Cities
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F.6.4.1 PSA Model Results for Phase Il SAMA Number 4

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.17E-6/yr (SAMA number 4). The decrease in CDF applies to late station blackout
scenarios (Class IBL). The radionuclide release frequencies are modified as shown in
Table F-11. The results of the cost benefit analysis are shown below: -

Phase Il SAMA Number 4 Net Value -

Base Case:’ SAMA 4 - Lo .
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC Qc - - Risk Implementation Net Value
$111,000 $110,242 - $758 Not Requifed Not Cost
. - ' Beneficial

This SAMA would involve procedural changes to the plant and is e"stlr'l;iated to cost -
substantially more than the averted cost-risk value. Implementatlon of this SAMA,
therefore, would not be cost beneficial for Quad Cities.

F.6.5 PHASE Il SAMA NUMBER 5
Description: Create a backup source for diesel cooling. (Not from existing system)

An additional EDG coollng source may be cost benef cial for Quad Cities. ThlS load
path also includes ECCS room cooling.

This SAMA is modeled by assuming that all DGCW failures can be eliminated by the
“new” cooling system for the Diesels. Conceptually, this is treated as the Diesel Fire
Pump connected directly to the Diesels or a cooling backup that can be manually
aligned. The model therefore sets the DGCW random fallures to zero and the CCF of
DGCW to zero. ’

" Phase Il SAMA Number § Model Changes’

Gate and / or Basic Event Description of Change
ID and Description ,

1 1DGPMCW1-——-A-- * | Set Failure mode to zero.
(DGCW1 FTS)
1DGPMCW1{--—-M-- - . Set Failure mode to zero.
(DGCWH1 in maint.) : s
1DGPMCW1-—-X-- Set Failure mode to zero.
(DGCW1 FTR)
2DGPMCW2-—-A-- Set Failure mode to zero.
(DGCW2 FTS)
2DGPMCW2-—---M-- ) Set Failure mode to zero. -
(DGCW2 in maint.) .
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Phase Il SAMA Number 5 Model Changes

Gate and / or Basic Event
ID and Description

Description of Change

2DGPMCW2-—-X--
(DGCW2 FTR)

Set Failure mode to zero.

BDGPMCWA1/2—A--
(DGCW1/2 FTS)

Set Failure mode to zero.

BDGPMCW1/2---M--
(DGCW1/2 in maint.)

Set Failure mode to zero.

BDGPMCW1/2—--X--
(DGCW1/2 FTR)

Set Failure mode to zero.

BDGPM-12-FTR-XCC

Set Failure mode to zero.

BDGPM-12-FTS-ACC

Set Failure mode to zero.

BDGPM-121/2-ACC

Set Failure mode to zero.

BDGPM-121/2--XCC

Set Failure mode to zero.

BDGPM11/2-FTRXCC

Set Failure mode to zero.

BDGPM11/2-FTSACC

Set Failure mode to zero.

BDGPM21/2-FTRXCC

Set Failure mode to zero.

BDGPM21/2-FTSACC

Set Failure mode to zero.

F.6.5.1 PSA Model Results for Phase Il SAMA Number 5

The results from this case indicate a minor decrease from the base CDF of 2.19E-6/yr
from SAMA number 5. The decrease in CDF applies to late station blackout scenarios
(Class IBL). The radionuclide release frequencies are modified as shown in Table F-12.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 5 Net Value

Base Case: SAMA S

Cost-Risk for

Cost-Risk for

Averted Cost-

Cost of

Qc Qc Risk Implementation Net Value
$111,000 $111,000 0 Not Required Not Cost
Beneficial

This SAMA has essentially no significant impact on the calculated CDF. Implementation
of this SAMA, therefore, would not be cost beneficial for Quad Cities.
F.6.6 PHASE Il SAMA NUMBER 6

Description: Provide procedures for (a) bypassing major DC buses; (b) locally starting
equipment.

Quad Cities
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This SAMA would allow for powering specific loads given a DC bus failure and/or the
ability to start equipment locally that normally requires DC power for a control room

start.

The modeling approach used in this evaluation is to assume that the procedures
change would completely eliminate all DC power failures as severe accidents.

Phase Il SAMA Number 6 Model Changes

Gate and / or Basic Event
ID and Description

Description of Change

%TDC (Loss of Div. 1 & 2 125 VDC) Set to zero.
%TDC1A (Loss of Div. 1 125 VDC) Set to zero.
%TDC2A (Loss of Div. 2 25 VDC) Set to zero.

F.6.6.1

PSA Model Results for Phase Il SAMA Number 6

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
1.42E-6/yr (SAMA number 6). The decrease in CDF applies to total loss of DC
scenarios (Class IE). The radionuclide release frequencies are modified as shown in

Table F-13. The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 6 Net Value

Base Case: SAMA 6
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC . Qc Risk Implementation . Net Value .
$111,000° *$79,013 $31,987 Not Required Not Cost
' . - Beneficial

Bypassing major DC buses at Quad Cities would require significant harware changes.
It is within craft capability to locally close breakers without DC power. However, writing
procedure changes to do so would require considerable engineering work to determine
in advance which systems and equipment could benefit from this process and what
special alignments and considerations would be necessary for each of those pieces of

equipment.

This SAMA would involve engineering work, and hardware and procedural changes to
the plant, and, therefore, it is estimated to cost substrantially more than the averted
cost-risk value. Implementation of this SAMA, therefore, would not be cost beneficial for

Quad Cities.

Quad Cities

License Renewal Application

Page F.F-19




Appendix F— Environmental Report

F.6.7 PHASE Il SAMA NUMBER 7
Description: Delete High DW Pressure Signal from SDC isolation.
This SAMA would allow the initiation of SDC when the drywell is at elevated pressures.

The modeling of this SAMA is developed by setting the basic event,
1SDSYSPACIMPCT-, equal to zero. This provides the maximum benefit associated
with the removal of the high drywell pressure interlock on the SDC.

Phase Il SAMA Number 7 Model Changes

Gate and / or Basic Event Description of Change
ID and Description
1SDSYSPACIMPCT-- Set failure prob. to 0.0
(SDC isolates on high DW pressure)

F.6.7.1 PSA Model Resulits for Phase Il SAMA Number 7

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.17E-6/yr (SAMA number 7). The decrease in CDF applies to loss of DHR scenarios
(Class Il). The radionuclide release frequencies are modified as shown in Table F-14.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 7 Net Value

Base Case: SAMA 7
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC QcC Risk Implementation Net Value
$111,000 $110,188 $812 Not Required Not Cost
Beneficial

This SAMA would involve procedural changes to the plant which would cost
substantially more than the averted cost-risk. Implementation of this SAMA, therefore,
would not be cost beneficial for Quad Cities.

F.6.8 PHASE Il SAMA NUMBER 8

Description: Develop procedures to control Feedwater flow without 125 VDC power to
prevent tripping Feedwater on High/Low level.

This SAMA increases the functionality of Feedwater in loss of DC scenarios and
increases the probability of successful level control.
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The modeling approach used in this evaluation is to assume that the procedure change
would eliminate 50% of all DC power failures as severe accidents.

Phase Il SAMA Number 8 Model Changes

Gate and / or Basic Event - Description of Change

ID and Description
1DCRX-BUS1RECF-- -Change recovery from 0.71 to 0.5
(Failure to recover unit 1 battery bus)
2DCRX-BUS2RECF-- - Change recovery from 0.71 to 0.5
(Failure to recover Unit 2 battery bus) ) A

F.6.8.1 PSA Model Results for Phase || SAMA Number 8

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
1.79E-6/yr (SAMA number 9). The decrease in CDF applies to total loss of DC
scenarios (Class IE). The radionuclide release frequencies are modified as shown in
Table F-15. The results of the cost benefit analysis are shown below:

Phase l SAMA Number 8 Net Value

Base Case: SAMA 9 ,
Cost-Risk for Cost-Risk for Averted Cost- - -Cost of
QcC Qc Risk Implementation Net Value
$111,000 $94,306 $16,694 Not Required Not Cost
Beneficial

The difficulty of controlling feedwater without DC power at Quad Cities is not with the
feedwater control system but, rather, with the leakage past the closed feedwater
regulation valves. Since it is not feasible to get such throttling valves to seal tightly, and
since compensating actions are difficult with a loss of DC, writing such procedures
would require significant developmental work, including engineering analysis. Whatever
technique might be developed would require testing and experimentation. Finally, this
SAMA would involve the cost of writing and processing procedures as well as training
all operator crews on the required techniques. Because this SAMA would involve so
much more that just procedure changes, it is estimated to cost substantially more than
the averted cost-risk value. Implementation of this SAMA, therefore, would not be cost
beneficial for Quad Cities.

F.6.9 PHASE Il SAMA NUMBER 9

Description: Remove Loop Select Logic.
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In the event that there is no break in the recirc loops and there is a Loop "B" injection
path failure, the Loop "A" injection path is precluded from use. Removal of the LPCI
Loop Select Logic or installation of a bypass switch would allow use of the "A" loop for
injection in the event of a "B" injection path failure.

This SAMA is modeled by assuming that the LOOP select logic basic event selecting
loop B is always 0.0 probability. This gives an equal probability of selecting A or B
loops and is the most optimistic assessment of the SAMA implementation.

Phase Il SAMA Number 9 Model Changes

Gate and / or Basic Event
ID and Description

1RHOPRHR-INJ-H--

(Failure to manually open LPCI A
injection valve)

Description of Change

Change probability from 1.0 to 0.0

F.6.9.1 PSA Model Results for Phase Il SAMA Number 9

The results from this case indicate a minor decrease from the base CDF of 2.19E-6/yr
for SAMA number 9. The decrease in CDF applies to LOCA without makeup scenarios
(Class llIC). The radionuclide release frequencies are shown in Table F-16. The resulits
of the cost benefit analysis are shown below:

Phase Il SAMA Number 9 Net Value

Base Case: SAMA 9
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC QcC Risk Implementation Net Value
$111,000 $111,000 $0 Not Required Not Cost
Beneficial

This SAMA has essentially no impact on the calculated CDF. Implementation of this
SAMA, therefore, would not be cost beneficial for Quad Cities.

F.6.10

Description: Demonstrate RCIC operability following depressurization.

PHASE Il SAMA NUMBER 10

Determine if demonstrating the operability of RCIC after depressurization is a cost-
beneficial effort. Alternatively, Emergency Depressurization could be directed to be
stopped at 100 psig.
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The modeling approach used in this evaluation is to assume that RCIC remains
operable regardless of suppression pool cooling. The model places RCIC in the QUV
node for all non-LOCA, non-SORV, non-ATWS sequences.

Phase Il SAMA Number 10 Model Chanqés

Gate and / or Basic Event . Description of Change

ID and Description

QUV brances in GTR, LOOP, and
DLOOP event trees

Add RCIC to QUV branches where only
CRD previously credited -

F.6.10.1 PSA Model Results for Phase | SAMA Number 10

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
1.73E-6/yr (SAMA number 10). The decrease in CDF applies to loss of DHR scenarios
(Class Il). The radionuclide release frequencies are modified as shown in Table F-17.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 10 Net Value

Base Case: SAMA 10
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC Qc - Risk - Implementation Net Value
$111,000 $89,536 $21,464 Not Required Not Cost
Beneficial

Revising procedures to stop reactor depressurization at 100 pSIg would be a major EOP
change (QGA 500-1), the cost of which would easily exceed the averted cost risk.
Demonstrating that RCIC will run reliably at very low reactor pressure and at an
elevated suppression pool temperature would require anaIySIs and equipment testing.
Also, this SAMA would involve the cost of writing and processing procedures as well as
training all operator crews on the required techniques.

Because this SAMA would involve so much more than just procedure changes, it is
estimated to cost substantially more than the averted cost-risk value. Implementation of
this SAMA, therefore, would not be cost beneficial for Quad Cities.

F.6.11

PHASE Il SAMA NUMBER 11

Description: Diversify the explosive valve operation.

An alternate means of opening a pathway to the RPV for SBLC injection would improve
the success probability for reactor shutdown.
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This SAMA is modeled by assuming that the random and common cause failure of the
SLC explosive valves goes to zero by providing a perfectly redundant flow path.

Phase Il SAMA Number 11 Model Changes

Gate and / or Basic Event Description of Change
ID and Description
1SLEV-1106A/BDCC Set Failure mode to zero.
(CCF of SLC injection valve)
1SLEV1-1106A-D-- Set Failure mode to zero.
(Failure of SLC A injection valve) ’
1SLEV1-1106B-D-- Set Failure mode to zero.
(Failure of SLC B injection vaive)

F.6.11.1 PSA Model Results for Phase Il SAMA Number 11

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.16E-6/yr (SAMA number 11). The decrease in CDF applies to ATWS scenarios
(Class IV). The radionuclide release frequencies are modified as shown in Table F-18.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 11 Net Value

Base Case: SAMA 11
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QcC QC Risk Implementation Net Value
$111,000 $108,416 $2,584 Not Required Not Cost
’ ) Beneficial

This SAMA would involve hardware changes to the plant and would cost substantially
more than the averted cost-risk value. Implementation of this SAMA, therefore, would
not be cost beneficial for Quad Cities.

F.6.12 PHASE Il SAMA NUMBER 12
Description: Enrich Boron.

The increased boron concentration will reduce the time required to achieve the
shutdown concentration. This will provide increased margin in the accident timeline for
successful operator activation of SBLC.
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The modeling approach used in this evaluation is to reduce the HEPs for boron initiation
and RPV water level control by 50% to reflect the approximate improvement in operator
success when the allowed time for action is increased due to the enriched boron.

Phase Il SAMA Number 12 Model Changes

Gate and / or Basic Event Description of Change
ID and Description

1SLOP-LVLCTRLH-- Change HEP from 7.4E-2 to 3.7E-02
(Oper. Fails to control level lo
early) :
1SLOP-LATELVLH-- . (Conditional HEP - no change)
(Oper. Fails to control level low late)
1SLOP-IN-ERLYH-- - Change HEP from 7.7E-2 to 3.85E-02
(Oper. Fails to inject SLC early)
1SLOP-IN-LATEH-- (Conditional HEP - no change)
(Oper. Fails to inject SLC late) -

F.6.12.1 PSA Model Results for Phase || SAMA Number 12

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.18E-6/yr (SAMA number 12). The decrease in CDF applies to ATWS scenarios
(Class IV and IC). The radionuclide release frequencies are modified as shown in Table
F-19. The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 12 Net Value

Base Case: SAMA 12
Cost-Risk for - Cost-Risk for Averted Cost- Cost of
Qc QcC Risk Implementation Net Value
$111,000 $110,282 $718 Not Required Not Cost
Beneficial

This SAMA has essentially no impact on the calculated CDF and would cost substantially
more than the averted cost-risk value. Implementation of this SAMA, therefore, would
not be cost beneficial for Quad Cities. )

F.6.13 PHASE Il SAMA NUMBER 13

Description: Passive Overpressure Relief.
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This SAMA will prevent catastrophic failure of the containment. Controlled relief through
a selected vent path has a greater potential for reducing the release of radioactive
material than through a random break.

Quad Cities has installed a hard piped containment vent system that provides a
controlled means of containment overpressure relief. The passive feature of adding a
rupture disk to this system introduces competing risks that limit the usefulness of the
vent over the spectrum of severe accidents.

This SAMA is modeled by assuming that vent failure modes go to zero.

Phase || SAMA Number 13 Model Changes

Gate and / or Basic Event Description of Change
ID and Description
Vent Fault Tree Set failure modes to zero.

F.6.13.1 PSA Model Results for Phase Il SAMA Number 13

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
2.04E-6/yr (SAMA number 13). The decrease in CDF applies to loss of DHR scenarios
(Class Il). The radionuclide release frequencies are modified as shown in Table F-20.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 13 Net Value

Base Case: SAMA 13
Cost-Risk for Cost-Risk for Averted Cost- Cost of
Qc QcC Risk Implementation Net Value
$111,000 $103,783 $7,217 Not Required Not Cost
Beneficial

This SAMA would involve hardware changes to the plant and would cost substantially
more than the averted cost-risk value. Implementation of this SAMA, would not be cost
beneficial for Quad Cities.

F.6.14 PHASE Il SAMA NUMBER 14
Description: Control containment venting within a narrow band of pressure.

This SAMA was derived from the Quad Cities Risk Insights document to establish a
narrow pressure control band that would thereby prevent rapid containment
depressurization when venting is implemented thus avoiding adverse impacts on the
low pressure ECCS injection systems taking suction from the torus.
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The modeling approach used in this evaluation is that CS and LPC! continue to
successfully inject if they have been determined to be available in the accident
sequence. Specifically, SSMP or CRD are not required to be operational when venting
is initiated, but they would be required for the case where containment failure has led to
a “vented” containment. However, for simplicity in modeling, the conservative
assessment is made to assume that all Class 1V sequences can be eliminated.

Phase Il SAMA Number 14 Model Changes

Gate and / or Basic Event ) Description of Change
ID and Description : )
Class IV sequences . | Change Class IIV sequences to OK
] seguences

F.6.14.1 PSA Model Results for Phase || SAMA Number 14

The results from this case indicate a decrease from the base CDF of 2.19E-6/yr to
1.69E-6/yr (SAMA number 14). The decrease in CDF applies to loss of DHR scenarios
(Class Il). The radionuclide release frequencies are modified as shown in Table F-21.
The results of the cost benefit analysis are shown below:

Phase Il SAMA Number 14 Net Value

Base Case: SAMA 14
Cost-Risk for Cost-Risk for Averted Cost- Cost of
QC Qc Risk Implementation Net Value
$111,000 $87,450 $23,550 Not Required Not Cost
Beneficial

The current procedures, QGA 200 and QCOP 1600-13, allow the operator considerable
freedom with containment venting. The operator has to vent to stay below the Primary
Containment Pressure Limit (PCPL), but beyond that requirement, the strategy is
flexible. The prudent operator will wish to minimize releases, so his tendency will be to
vent to get some margin below PCPL, but not go much below 45 or 50 psig in
containment. Furthermore, this action is not needed until late in the event. There is
plenty of time for the Emergency Response Organization to develop a strategy to
supplement the limited guidance in the existing procedure.

Considering that nearly all SAMA benefits are available without procedure changes, and
considering the costs of procedure changes and training, implementation of this SAMA
would not be cost beneficial for Quad Cities.
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F.6.15 PHASE Il SAMA ANALYSIS SUMMARY

The SAMA candidates which could not be eliminated from consideration by the baseline
screening process or other PSA insights required the performance of a detailed analysis
of the averted cost-risk and SAMA implementation costs. SAMA candidates are
potentially justified only if the averted cost-risk resulting from the modification is greater
than the cost of implementing the SAMA. None of the SAMAs analyzed were found to
be cost-beneficial as defined by the methodology used in this study. However, this
evaluation should not necessarily be considered a definitive guide in determining the
disposition of a plant modification that has been analyzed using other engineering
methods. These results are intended to provide information about the relative estimated
risk benefit associated with a plant change or modification compared with its cost of
implementation and should be used as an aid in the decision making process. The
results of the detailed analysis are shown below:
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Summary of the Detailed SAMA Analyses

Phase ll Averted Cost of Cost

SAMA ID Cost- Risk Implementation Net Value Beneficial?
1 $12,280 Not Required N/A No
2 $10,703 Not Required N/A No
3 $4,662 Not Required N/A No
4 $758 Not Required N/A No
5 $0 Not Required N/A No
6 $31,987 Not Required N/A No
7 $812 Not Required N/A No
8 $16,694 Not Required N/A No
9 $0 Not Required N/A No
10 $21,464 Not Required N/A No
11 $2,584 Not Required N/A No
12 $718 Not Required N/A No
13 $7,217 Not Required N/A No
14 $23,550 Not Required N/A No

F.7 UNCERTAINTY ANALYSIS

The following uncertainty was further investigated as to the impact on the overall SAMA
evaluation:

e Assume a discount rate of 3 percent, instead of 7 percent used in the original base
case analysis.

This was investigated by re-calculating the total averted cost-risk associated with
eliminating all severe accident risk with an assumed discount rate of 3 percent. The
revised analysis results in a total averted cost of $142,000 compared to the base case
value of $111,000. This represents a 28 percent increase in the total averted cost. The
Phase 1 SAMA list was reviewed to see if any of the items screened would be impacted
by this uncertainty in the assumed discount rate. None were found. In addition,
increasing the cost benefit of those items analyzed in Phase Il by 28 percent would not
impact the overall conclusions summarized in Section F.6.

F.8 CONCLUSIONS

The benefits of revising the operational strategies in place at Quad Cities and/or
implementing hardware modifications can be evaluated without the insight from a risk-
based analysis. Use of the PSA in conjunction with cost benefit analysis methodologies
has, however, provided an enhanced understanding of the effects of the proposed
changes relative to the cost of implementation and projected impact on a much larger
future population. The results of this study indicate that of the identified potential
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improvements that can be made at Quad Cities, none are cost beneficial based on the
methodology applied in this analysis.
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F.9 TABLES AND FIGURES
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N
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TABLE F-1
PHASE | SAMA
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase lI
SAMA Reference enhancement Criteria Reference SAMAID
iD of SAMA [See number
number Notes]
Improvements Related to RCP Seal LOCAs (Loss of CC or SW)
1 Cap downstream 1 SAMA would reduce the #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
piping of normally frequency of a loss of applicable [ Although RCP seal leakage is
closed component component cooling event, a to the Quad | important for PWRs, recirculation
cooling water drain and large portion of which was Cities pump leakage does not significantly
vent valves denved from catastrophic Design contnbute to CDF in BWRs that do
failure of one of the many not rely on isolation condensers.
single isolation valves.
2 Enhance loss of 2 SAMA would reduce the #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
component cooling potential for reactor coolant applicable | Although RCP seal leakage I1s
procedure to facilitate pump (RCP) seal damage to the Quad | important for PWRs, recirculation
stopping reactor due to pump bearing failure. Cities pump leakage does not significantly
coolant pumps Design contribute to COF in BWRs that do
not rely on isolation condensers
3 Enhance loss of 2 SAMA would reduce the #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
component cooling potential for RCP seal failure | applicable | Although RCP seal leakage Is
procedure to present to the Quad | important for PWRSs, recirculation
desirability of cooling Cities pump leakage does not significantly
down reactor coolant Design contnibute to CDF in BWRs that do
system (RCS) prior to not rely on isolation condensers.
seal LOCA.
4 Provide additional 2 SAMA would potentially #1 - Not PWR RCP seal leakage issue Reference 1 N/A
training on the loss of improve the success rate of applicable | Although RCP seal leakage is
component cooling. operator actions after a loss to the Quad | important for PWRs, recirculation
of component cooling (to Cities pump leakage does not significantly
restore RCP seal damage). Design contnbute to CDF in BWRs that do
not rely on isolation condensers
5 Provide hardware 1 SAMA would reduce effect of | #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
connections to allow 2 loss of component cooling by | applicable Although RCP seal leakage I1s
ancother essential raw providing a means to maintain | to the Quad | important for PWRs, recirculation
cooling water system the centrifugal charging pump | Cities pump leakage does not significantly
to cool charging pump seal injection after a loss of Design contribute to CDF in BWRs that do
seals. component cooling _ not rely on isolation condensers
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase I
SAMA Reference enhancement Criteria Reference SAMA ID
iD of SAMA [See Notes] number
number ) .
6 Procedure changes to 12 SAMA would allow continued | #1 - Not Each RHRSW pump-motor set has a | Reference 27 N/A
allow cross connection operation of both RHRSW applicable to | cubicle cooler, This cooler receives
of motor cooling for pumps on a failure of one the Quad cooling water from the suction of the
RHRSW pumps train of PSW. Cities first stage pump and returns the
Design water to the suction of the second
stage pump. If there is a water
supply to the pumps, then the
cooling supply for the pump-motor
sets is also available.
7 Proceduralize 2 SAMA would increase time #1 - Not PWR RCP seal leakage issue Reference 1 N/A
shedding component before the loss of component | applicable to | Although RCP seal leakage is
cooling water loads to cooling (and reactor coolant the Quad important for PWRs, recirculation
extend component pump seal failure) in the loss | Cities pump leakage does not significantly
cooling heatup on loss of essential raw cooling water | Design contribute to CDF in BWRs that do
of essential raw ! sequences. not rely on isolation condensers
cooling water. ‘ L 7
8 Increase charging 2 SAMA would lengthen the #1 - Not PWR issue. BWRs do not have Reference 1 N/A
pump lube oil capacity. time before centnfugal applicable to | charging pumps and the potential
charging pump failure due to | the Quad equivalents, the CRD pumps, are
lube oil overheating in loss of | Cities not risk significant components
' : CC sequences. Design f
9 Eliminate the RCP 2 SAMA would prevent the loss | #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
thermal barrier of recirculation pump seal applicable to | Although RCP seal leakage is
dependence on integrity after a loss of the Quad important for PWRs, recirculation
component cooling component cooling. Watts Cities pump leakage does not significantly
such that loss of Bar Nuclear Plant IPE said Design contribute to CDF in BWRs that do
component cooling that they could do this with not rely on isolation condensers.
does not result directly essential raw cooling water
in core damage. connection to RCP seals,
10 Add redundant DC 3 SAMA would increase #3 - Already | The equivalent system at Quad References 26 N/A
| control power for PSW reliability of PSW and implemented | Cities is SW, which relies on 125V and 28
pumps C & D. decrease core damage at Quad DC for pump control power. The 1/2
frequency due to a loss of Cities SW pump has a normal and reserve
SW, . DC control power supply.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
11 Create an independent 1 SAMA would add redundancy | #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
RCP seal injection to RCP seal cooling applicable to | Although RCP seal leakage is
system, with a alternatives, reducing CDF the Quad important for PWRs, recirculation
dedicated diesel. from loss of component Cities pump leakage does not significantly
cooling or service water or Design contribute to CDF in BWRs that do
from a station blackout event. not rely on isolation condensers
12 Use existing hydro-test 4 SAMA would provide an #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
pump for RCP seal independent seal injection applicable to | Although RCP seal leakage is
injection source, without the cost of a the Quad important for PWRs, recirculation
new system, ' Cities pump leakage does not significantly
Design contribute to CDF in BWRs that do
not rely on isolation condensers
13 Replace ECCS pump 1 SAMA would eliminate ECCS { #1 - Not The Quad Cities RHR and Core Reference 26 N/A
motor with air-cooled dependency on component applicable to | Spray pumps/motors are not
motors cooling system (but not on the Quad dependent on a Component Cooling
room cooling). Cities System. The CS and RHR motors
Design are air-cooled A fan on the motor
blows air past the windings. In
addition, each of these motors (12
for 2 units) has a special ail cooler.
One of the unit 1 CS pumps has an
air cooled ail cooler. The eleven
others have an oll cooler that is
cooled by the process flud In the
case of the RHR pumps, for
purposes of use for the higher
temperatures of the process fluid for
shutdown cooling mode, the process
fluid additionally is pre-cooled by a
special heat exchanger that s
cooled by RHRSW
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase |l
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA [See Notes] number
number
14 Install improved RCS 1 SAMA would reduce #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
pumps seals probability of RCP seal LOCA | applicable to Although RCP seal leakage is
by installing RCP seal O-ring | the Quad important for PWRs, recirculation
constructed of improved Cities pump leakage does not significantly
materials Design contribute to CDF in BWRs that do
not rely on isolation condensers.
15 Install additional 1 SAMA would reduce #1 - Not PWR RCP seal leakage issue Reference 1 N/A
component cooling probability of loss of applicable to | Although RCP seal leakage is
water pump. component cooling leading to | the Quad important for PWRs, recirculation
RCP seal LOCA Cities pump leakage does not significantly
Design contribute to CDF in BWRs that do
e not rely on isolation condensers,
16 Prevent centnfugal 1 SAMA modification would #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
charging pump flow reduce the frequency of the applicable to | Although RCP seal leakage is :
diversion from the loss of RCP seal cooling if the Quad important for PWRs, recirculation
relief valves. relief valve opening causes a | Cities pump leakage does not significantly
flow diversion large enough to | Design contribute to CDF in BWRs that do
prevent RCP seal injection. not rely on isolation condensers.
17 Change procedures to 1 SAMA would reduce CDF #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
isolate RCP seal from loss of seal cooling. applicable to | Although RCP seal leakage is
letdown flow on loss of the Quad important for PWRs, recirculation
component cooling, Cities pump leakage does not significantly
and guidance on foss Design contribute to CDF in BWRs that do
of injection during seal not rely on isolation condensers.
LOCA.
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TABLE F-1
PHASE | SAMA (Cont'd)

Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement

Screening
Criteria
[See Notes]

Disposition

Disposition
Reference

Phase |l
SAMAID
number

18

Implement procedures
to stagger high-
pressure safety
injection (HPSI) pump
use after a loss of
service water.

1

SAMA would allow HPSI to
be extended after a loss of
service water.

#4 - No
significant
safety
benefit.

The approximate equivalents to
HPSI in a BWR are the HPCI! and
RCIC systems. Room cooling is
provided by the DGCW system.
While RCIC can operate without
room cooling for the mission time
(gven that Core Spray Is not running
concurrently), HPCI requires room
cooling for successful operation over
the 24 hour mission time Because
HPCI and RCIC can operate
successfully without SW, there 1s no
need to stagger HPCI and RCIC
operation on loss of SW.

Reference 26

N/A

19

Use fire protection
system pumps as a
backup seal injection
and high-pressure
makeup.

SAMA would reduce the
frequency of the RCP seal
LOCA and the SBO CDF.

#5 - Cost
would be
more than
nsk benefit

Fire protection is a low head system
at Quad Cities and cannot currently
be used as a HP injection source
Given that recirc pump seal failure is
a negligible contributor to Quad
Cities nsk, no consideration is given
to modifying the FP system to
provide seal cooling The abilty to
provide high pressure injection
during an SBO would be beneficial,
but the cost of the required
modifications would be high,
Installation of new high pressure
piping, a high head, high flow pump
(as it would also have to support the
fire system) and a supporting diesel
generator or pump motor is similar in
scope to SAMA 185. The cost Is
also considered to be similar ($5
million to $10 miflion) and is greater
than the maximum averted cost-risk
for Quad Cities

Reference 19,
SAMA 185

N/A
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
ID of SAMA [See Notes] number
number
20 Enhance procedural 1 SAMA would reduce the #3 - Already | At Quad Cities, Service Water is References 27, N/A
guidance for use of frequency of the loss of implemented | completely cross-tied (between units | 28, 29 and refs
cross-tied component component cooling water and | at Quad and divisions). Inter-umt RHRSW for DGCW and
cooling or service service water. Cities. and DGCW cross-ties are available | RBCCW are
water pumps. via manual valves which are needed.
normally closed. The TBCCW
pumps discharge to a common
header for a given unit, but no inter-
unit cross-tie capability currently
exists. The same is true or RBCCW,
Procedural gutdance is adequate.
21 Procedure 1 SAMA would potentially #2 - Smilar See SAMAs 20, 27, 30, 91, 95, 96, N/A N/A
enhancements and 2 improve the stccess rate of itemis 98,104
operator training in operator actions subsequent | addressed
support system failure to support system failures under other
sequences, with proposed
emphasis on SAMAs
anticipating problems s
and coping ‘
22 Improved ability to cool 1 SAMA would reduce the #2 - Similar | RHRSW can already be cross-tied to | N/A N/A
the residual heat probability of a loss of decay | item s .| the opposite unit at Quad Cities.
removal heat heat removal by implementing | addressed The potential enhancement of -
exchangers. procedure and hardware under other | providing divisional cross-ties is
modifications to allow manual | proposed examined in SAMA 20. ‘
; alignment of the fire SAMAs, ‘
protection system or by ™ ) ’
installing a component -
. cooling water cross-tie. -
23 8 a Additional Service 17 SAMA would conceivably #5 - Cost The cost of implementing this SAMA | Reference 17 N/A
Water Pump - reduce common cause would be has been estimated at approximately
dependencies from SW more than $5 9 million and is greater than the
system and thus reduce plant | risk benefit maximum averted cost-risk for QC.
risk through system reliability
improvement
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Ii
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA ’ [See Notes] number
nhumber
24 Create an independent 19 This SAMA would add #1 - Not PWR RCP seal leakage issue. Reference 1 N/A
RCP seal injection redundancy to RCP seal applicable to | Although RCP seal leakage is
system, without cooling alternatives, reducing | the Quad important for PWRs, recirculation
dedicated diesel the CDF from loss of CC or Cities pump leakage does not significantly
SW, but not SBO. Design contribute to COF in BWRs that do
. not rely on isolation condensers
Improvements Related to Heating, Ventilation, and Air Conditioning
25 Provide reliable power 2 SAMA would increase #4 - No Control Room HVAC has reliable References 26 N/A
to control building fans. availability of control room significant power sources The B HVAC trainis { and 30
ventilation on a loss of power | safety powered by the swing EDG in the
benefit event of a loss of offsite power. The
A Division 1s from the unit diesel. In
addition, Control Room HVAC s not
required for successful accident
mitigation
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TABLE F-1
PHASE | SAMA (Cont’d) :
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement * Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
26 Provide a redundant 1 SAMA would increase the #5 - Cost It has been determined that room References 19 N/A
. train of ventilation. availability of components would be cooling is not required for successful | and 26
dependent on room cooling. more than operation of RHR and Core Spray at
risk benefit Quad Cities. RCIC does not require
room cooling given that it is not run
concurrently with Core Spray, which
is assumed to be true in the PSA
model. HPCI, Feedwater, the SSMP,
RHRSW, and the EDG rooms
require room cooling for success
over the 24 hour mission time. The
cost of installing a redundant,
diverse train of HVAC for a
Switchgear Room has been
estimated at $10 million (Reference
19) and far exceeds the maximum
averted cost-risk for Quad Cities
(30 1 million). Providing a redundant
train of HVAC for HPCI, Feedwater,
the SSMP, and RHRSW s similar in
scope and is judged to cost
approximately the same; thus, these
changes are also screened.
27 Procedures for actions 12 SAMA would provide for #2 - Similar | A PRA review of the impact of loss Reference 31 N/A
on loss of HVAC. 83 improved credit to be taken itemis of HVAC was conducted for the
for loss of HVAC sequences | addressed ComEd response to the 1994 NRC
(improved affected electrical under other | RA! on the Quad Cities IPE. Actions
equipment reliability upon a proposed have been proceduralized for loss of
loss of control building SAMAs HVAC. A potential additional
HVAC). enhancement include:
See items #25 and #26.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase ll
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
28 Add a diesel buillding 1 SAMA would improve #3 - Already | The Unit, Swing, and SBO DG References 32 N/A
switchgear room high diagnosis of a loss of implemented { rooms are already equipped with and 34
temperature alarm. switchgear room HVAC, at Quad control room alarms for high
Option 1: Install high temp Cities. temperatures.
alarm.
Option 2: Redundant louver Switchgear are located in open
and thermostat areas where additional ventilation 1s
not required
29 Create ability to switch 1 SAMA would allow continued | #4 - No During a postulated SBO, HPCl and | Reference 26 N/A
fan power supply to operation in an SBO event significant RCIC can operate for the duration of
DC in an SBO event. This SAMA was created for safety the event which is limited by DC
reactor core 1solation cooling | benefit battery ife. Use of a DC powered
system room at Fitzpatnck fan would increase the drain on the
Nuclear Power Plant. batteries with no impact on the
reliability of the HPCI or RCIC
systems as long as there is no gland
seal failure For the low probability
event of an SBO and gland seal
fallure the crew Is directed to bypass
high temperature room tnps. This
would avoid the trip of HPCI and
RCIC. Component failures of these
systems could also occur, but this is
judged to represent a negligible nisk
impact. As such there is no
measurable safety benefit
associated with this SAMA
30 Enhance procedure to 12 SAMA increases availability #1 - Not Room cooling is not required for Reference 26 N/A
instruct operators to of required RHR/CS pumps. applicable to | operation of RHR or CS at Quad
trip unneeded RHR/CS Reduction in room heat load the Quad Cities
pumps on loss of room allows continued operation of | Cites
ventilation. required RHR/CS pumps, Design
when room cooling is lost
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase il
SAMA Reference enhancement Criteria Reference SAMAID
ID of SAMA ' : [See Notes] number
number ;
31 Stage backup fans in 19 This SAMA would provide #1 - Not Room cooling is not required for the | Reference 26 N/A
switchgear (SWGR) alternate ventilation in the applicable to | switchgear rooms at Quad Cities
rooms event of a loss of SWGR the Quad because switchgear is in open areas
} Room ventilation Cities of the reactor building and turbine
Design building.
32 Provide means for 83 The SSMP requires room #6 - Retain | SSMP has alternate room cooling N/A
alternate SSMP room cooling at extended times via a manual alignment to FPS The
cooling This SAMA would allow SAMA would be yet a further
SSMP operation late in enhancement.
accidents when normal room
) cooling has failed. Evaluate the benefit of providing
alternate SSMP room cooling
These options may include*
' - Controls in the Main Control Room
) for remote alignment of SWor FPS
to SSMP room cooling
' - Procedures for opening SSMP
room doors and using portable fans
for SSMP room cooling
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
ID of SAMA [See Notes] number
number
Improvements Related to Ex-Vessel Accident Mitigation/Containment Phenomena
33 Delay containment 2 SAMA would lengthen time of | #1 - Not This PWR enhancement applies to Reference 27 N/A
spray actuation after RWST availability, applicable to | plants with automatic containment
large LOCA. the Quad spray which takes suction on the
Cities same outside water source used by
Design ECCS. AtQuad Cities, the RHR
containment spray mode is initiated
manually and takes suction from the
suppression pool. The CCST
volume is therefore not affected by
containment spray
34 Install containment 4 SAMA would extend the time | #2 - Similar | See SAMA 33 NI/A N/A
spray pump header 8 over which water remains in item s
automatic throttle the RWST, when full CS flow | addressed
valves. is not needed under other
proposed
SAMAs
35 Install an independent 5 SAMA would decrease the #5 - Cost Installation of a new, independent, Reference 19 N/A
method of suppression 6 probability of loss of would be suppression pool cooling system is
pool cooling. containment heat removal. more than stmilar in scope to tnstalling a new
For PWRSs, a potential similar | nsk benefit containment spray system, which
enhancement would be to has been estimated to cost
install an independent cooling approximately $5.8 million. This
system for sump water. exceeds the maximum averted cost-
risk for Quad Cities
36 Develop an enhanced 5 SAMA would provide a #6 - Retain | The Fire Protection system can N/A
drywell spray system 6 redundant source of water to already provide water to the RHR
the containment to control system at Quad Cities; however, no
containment pressure, when procedures have been developed to
used in conjunction with use it as a containment spray
containment heat removal source. The containment spray
function could be further enhanced
at Quad Cities
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TABLE F-1
PHASE | SAMA (Cont’d)
Phasel SAMA title Source Result of potential Screening Disposition Disposition Phase I
SAMA Reference enhancement Criteria Reference SAMA D
ID of SAMA [See Notes] number
number
37 Provide dedicated 5 SAMA would provide a #5 - Cost Installation of a new, independent, Reference 19 N/A
existing drywell spray 6 source of water to the would be containment spray system has been
system, containment to control more than | estimated to cost approximately $5.8
- containment pressure, when | risk benefit. | million. This exceeds the maximum
used in conjunction with averted cost-risk for Quad Cities _
containment heat removal.
This would use an existing
spray loop instead of
developing a new spray
system.
38 Install an unfiltered 5 SAMA would provide an #3 - Already | Quad Cities has hardened pipe Reference 35 N/A
hardened containment 6 alternate decay heat removal | implemented | vents installed in the Torus and
vent. method for non-ATWS at Quad Drywell areas
events, with the released Cities
fission products not being
scrubbed.
39 Install a filtered 5 SAMA would provide an #5 - Cost Potential to improve both the Level 1 | The cost to N/A
containment vent to 6 alternate decay heat remova!l | would be and Level 2 results implement this
remove decay heat. method for non-ATWS more than SAMA would
events, with the released risk benefit be significantly
fission products being greater than
scrubbed. the maximum
Option 1: Gravel Bed Filter averted cost
Option 2: Multiple Venturi risk defined in
Scrubber ) Section F.4.7.
40 Install a containment 5 Assuming that injection is #5 - Cost Quad Cities does not have a hard The cost to N/A
vent large enough to 6 available, this SAMA would would be pipe vent of sufficient capacity to . implement this
remove ATWS decay provide alternate decay heat | more than mitigate ATWS pressurization unless | SAMA would
heat. removal in an ATWS event risk benefit other mitigation steps are - be significantly
successful. The cost of a larger vent | greater than
is estimated to be in excess of $3 the maximum
million. This exceeds the maximum | averted cost
averted cost-risk for Quad Cities. risk defined in
Section F.4.7.
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase ll
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
41 Create/enhance 5 SAMA would reduce #1 - Not The Quad Cities primary Reference 36 N/A
hydrogen recombiners 1 hydrogen detonation at lower | applicable to | containment i1s inerted. The NCAD
with independent cost, Use either the Quad system is designed to control the 02
power supply. 1) a new independent power | Cities and H2 concentrations by venting
supply Design and purging with nitrogen In
2) a non-safety-grade addition, hydrogen recombiners are
portable generator precluded from operating in
3) existing station battenes conditions with high hydrogen, i1 e,
4) existing AC/DC severe accidents. In addition,
independent power supplies because of their small processing
capacity are ineffective in treating
the dominant contributors to severe
accident risk.
42 Install hydrogen 11 SAMA would provide a #1 - Not The Quad Cities primary Reference 36 N/A
recombiners. means to reduce the chance | applicable to | containment is inerted. The NCAD
of hydrogen detonation. the Quad system is designed to control the 02
Cities and H2 concentrations by venting
Design and purging with nitrogen. In
addition, hydrogen recombiners are
precluded from operating in
conditions with high hydrogen, 1 e,
severe accidents. In addition,
because of their small processing
capacity, hydrogen recombiners are
ineffective in treating the dominant
contrnbutors to severe accident risk.
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PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA ' [See Notes] number
number
43 Create a passive 4 SAMA would reduce #1 - Not The Quad Cities pnmary Reference 36 N/A
design hydrogen hydrogen denotation system | applicableto | containmentisinert The NCAD
, | ignition system. without requiring electric the Quad system is designed to control the 02
power. Cities and H2 concentrations by venting
Design and purging with nitrogen. Ignition
or buming of hydrogen in a Mark |
containment (i.e., for deinerted
conditions) results in rapid
overpressurization of the Mark |
containment Igniters are useful for
larger containments, such as the
- Mark 111
44 .| Create alarge 5 SAMA would ensure that #5 - Cost Core retention devices have been References 24 N/A
concrete crucible with 6 molten core debnis escaping | would be investigated in previous studies. and 25
heat removal potential from the vessel would be more than IDCOR concluded that "core
under the basemat to contained within the crucible risk benefit retention devices are not effective
contain molten core The water cooling mechanism risk reduction devices for degraded
debris. would cool the molten core, core events”, Other evaluations
preventing a melt-through of have shown the worth value for a
the basemat core retention device to be on the
order of $7000 (averted cost-risk)
compared to an estimated
implementation cost of over $1
million (per unit).
45 Create a water-cooled 5 SAMA would contain molten #5 - Cost Core retention devices have been References 24 N/A
rubble bed on the 6 core debris dropping on to the | would be investigated in previous studies. and 25
pedestal. pedestal and would allow the | more than IDCOR concluded that "core
debris to be cooled risk benefit retention devices are not effective
' risk reduction devices for degraded
core events”. Other evaluations
have shown the worth value for a
core retention device to be on the
order of $7000 (averted cost-risk)
compared to an estimated
implementation cost of over $1
million (per unit).
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PHASE | SAMA (Cont'd)

Phase |
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ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement

Screening
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[See Notes]
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Disposition
Reference

Phase ll
SAMAID
number

46 Provide modification
for flooding the drywell
head.

5
6

SAMA would help mitigate
accidents that result in the
leakage through the drywell
head seal ‘

#4 - No
significant
safety
benefit.

BWR Mark | nsk is typically
dominated by events that resuilt in
early failure of the drywell shell due
to direct contact with core debns and
events that bypass the containment.
This is also true at Quad Cities. The
head flooding system would,
therefore, not be expected to have
any significant impact on the overall
risk.

The potential for competing nsks
due to Reactor Building flooding is
considered to eliminate any positive
safety benefit

Reference 37

N/A

47 Enhance fire protection
system and/or standby
gas treatment system
hardware and
procedures

SAMA would improve fission
product scrubbing in severe
accidents

#4 -No
significant
safety
benefit.

Current Standby Gas Treatment
Systems do not have sufficient
capacity to handle the loads from
severe accidents that resultin a
bypass or breach of the
containment Loads produced as a
result of RPV or containment
blowdown would require large
filtering capacities These filtered
vented systems have been
previously investigated and found
not to provide sufficient cost benefit

Quad Cities has hmited fire
protection sprinkler systems in the
Reactor Building Use of these for
fission product scrubbing in the R B
could create competing risks
associated with spray failures and
flooding of equipment with very
limited potential benefit

Reference 25

N/A
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
iD of SAMA [See Notes] ' number
number '
48 Create a reactor cavity 1 SAMA would enhance debris | #3 - Already | The Quad Cities SAMGs specify the | Reference 38 N/A
flooding system. 3 coolability, reduce core implemented | desire to flood the drywell floor (and
7 concrete interaction, and at Quad therefore the reactor cavity) under
8 provide fission product Cities severe accident conditions. Thisis
scrubbing. accomplished by the drywell sprays.
In addition, flooding of the Quad
Cities containment is proceduralized
in the Severe Accident Management
Guidelines. This is approximately:
equivalent to flooding the reactor
cawvity for a PWR.
49 Create other options 1 SAMA would enhance debnis | #2 - Similar See #36. This Is approximately .| Reference 38 N/A
for reactor cavity coolability, reduce core itemis equivalent to flooding the reactor
flooding. concrete interaction, and addressed cavity for a PWR
provide fission product under other |,
scrubbing proposed
' SAMAs e :
50 Enhance air retum 1 SAMA would provide an #1 - Not '| Quad Cities is not an ice condenser | Reference 37 N/A
fans (ice condenser independent power supply for | applicable to | plant
h plants). the air return fans, reducing the Quad
) containment failure in SBO Cities
sequences Design
51 Create a core melt 9 SAMA would provide cooling | #5 - Cost Core retention devices have been References 24 N/A
source reduction and containment of molten would be investigated in previous studies and 25 ”
system, ! core debris Refractory more than IDCOR conciuded that "core
material would be placed risk benefit retention devices are not effective
underneath the reactor vessel risk reduction devices for degraded
such that a molten core falling core events", Other evaluations
on the material would melt have shown the worth value for a
and combine with the core retention device to be on the
material. Subsequent order of $7000 compared to an
spreading and heat removal estimated implementation cost of
from the vitrified compound « | over $1 million.
would be facilitated, and
concrete attack would not
occur
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA [See Notes] number
number
52 Provide a containment 7 SAMA would prevent #3 - Already | Containment is inerted with nitrogen | Reference 37 N/A
inerting capability. 8 combustion of hydrogen and | implemented dunng normal operation. The NCAD
carbon monoxide gases. at Quad system is also available.
Cities )
53 Use the fire protection 4 SAMA would provide #2 - Similar | See SAMA's 36 and 37. N/A N/A
system as a backup redundant containment spray | item is
source for the function without the cost of addressed -
containment spray installing a new system. under other
system, proposed
SAMAs
54 Install a secondary 10 SAMA would filter fission #5 - Cost Secondary containment at Quad N/A N/A
containment filtered products released from would be Cities makes extensive use of blow
vent primary containment more than out panels to protect the structural
nisk benefit integnity of the bulding in the event
of internal pressure challenges such
as steamline breaks In the reactor
bullding or external pressure
challenges such as tornadoes
Major structural redesign of the
reactor building would be required to
make the reactor building capable of
retaining and processing a primary
containment failure.
55 Install a passive 10 SAMA would provide #5 - Cost See SAMAs 36 and 53. A passive The cost to N/A
containment spray redundant containment spray | would be system is another alternative implement this
system method without high cost more than enhancement for the Containment SAMA would
risk benefit. | Spray function. See #36 be significantly
greater than
the maximum
averted cost
risk defined In
Section F 4.7.
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PHASE | SAMA (Cont'd)
Phase | SAMA title Source Resulit of potential Screening Disposition Disposition Phase I
SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
56 Strengthen 10 SAMA would reduce the #5 - Cost Reference 17 discusses the cost of | Reference 17 N/A
primary/secondary 11 probability of containment would be increasing the containment pressure
containment. overpressurization to failure. more than and temperature capacity, which is
risk benefit effectively strengthening the
containment This cost is estimated
assuming the change is made during
the design phase whereas for Quad
Cities, the changes would have to be
made as a retrofit. The cost
estimated for the ABWR was $12
million and it is judged that
) retrofitting an existing containment
would cost more. The cost of
implementation for this SAMA
exceeds the maximum averted cost-
risk for Quad Cities.
57 Increase the depth of 11 SAMA would prevent #5 - Cost Core retention devices have been References 24 N/A
the concrete basemat basemat melt-through would be investigated in previous studies. and 25
or use an alternative more than IDCOR concluded that “core
concrete material to risk benefit retention devices are not effective
ensure melt-through - risk reduction devices for degraded
does not occur. core events". Other evaluations,
have shown the worth value for a
core retention device to be on the
order of $7000 compared to an
estimated implementation cost o
over $1 million/site. -
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Phasel SAMA title Source Result of potential Screening Disposition Disposition Phase lI
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
58 Provide a reactor 11 SAMA would provide the #5 - Cost This has been estimated to cost $2.5 | Reference 19 N/A
vessel extenior cooling potential to cool a molten core | would be million and exceeds the maximum
system. before it causes vessel more than averted cost-risk for Quad Cities
failure, if the lower head could | risk benefit defined in Section F.4.7. ORNL [87)
be submerged in water. has performed thermal hydraulic
calculations on BWR external
cooling methods and determined
that the current BWR RPV support
skirt design makes it impractical to
cool the RPV by external cooling to
prevent RPV breach. Therefore, the
modification would require RPV
support skirt modification and
reanalysis to allow the external
cooling to be effective.
59 Construct a building to 11 SAMA would provide a #5 - Cost Based on engineering judgement, N/A N/A
be connected to method to depressurize would be the cost of this enhancement is
primary/secondary containment and reduce more than expected to greatly exceed the
containment that is fission product release. nsk benefit maximum averted cost nsk for Quad
maintained at a Cities
vacuum.
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SAMA ID
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60 Refill CST

16

SAMA would reduce the risk
of core damage during events
such as extended station
blackouts or LOCAs which
render the suppression pool
unavailable as an injection
source due to heat up.

#3 - Already
implemented
at Quad
Cities

For SBO conditions, the CCST
contains enough water to allow
make-up injection from HPCI/RCIC
for a period longer than their
estimated operability (based on
battery life). This assumes that the
CCSTs have already been drained
from their nominal level of 260,000
gallons to the level reserved for
HPCI and RCIC (90,000 gallons)
For LOCA initiators, the CCST does
not contain enough water to provide
injection for the 24 hour mission -
time. The CCST makeup systems
do not currently have the capacity to
match the inventory loss for a LOCA
Feedwater and the SSMP have
connections to unlimited water
supplies (SBCS and Fire Protection,
respectively), but the flow rate from
those sources may not be large
enough to keep the core covered in
the event of a LOCA below TAF,

CCST connections to Core Spray
and LPCl already exist. The ability
to refill the CCST from external
water sources is considered
desirable Quad Cities has
implemented a procedure recently to
allow rapid refill of theCCST from the
Diesel Fire Pump using the
Mississippt River as the source
(QCOP 4100-14). No further action
necessary.

N/A

N/A
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Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase ll
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
61 Maintain ECCS suction 16 SAMA would maintain suction | #3 - Already | Swap to/from CCST source is Reference 39 N/A
on CST on the CST as long as implemented | procedurally directed for HPCl and
possible to avoid pump failure | at Quad RCIC. EOPs indicate when to use
as a result of high Cities the CCST and when it is OK to
suppression pool temperature defeat high torus level transfer.
HPCI and RCIC are aligned to the
CCST and are directed to be
maintained there as long as suction
is available. This has been
previously investigated by the
BWROG EPC. SAMA not
considered applicable to LPCl or
CS
62 Modify containment 14 SAMA would avoid foraing #3 - Already | The BWROG EPG/SAMG revision Reference 38 N/A
flooding procedure to containment venting and RPV | implemented | has substantially improved the
restnct flooding to venting at Quad containment flooding contingency to
below TAF Cities himit containment flooding and nearly
eliminate RPV venting. These
actions have resulted in substantial
reductions in estimated radionuclide
releases for severe accidents. EGC
has taken advantage of these
generic developments by
implementing the BWROG EPG
Rev 2 in the Quad Cities
procedures
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Phase | SAMA title Source Resutt of potential Screening Disposition Disposition Phase It
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA ) [See Notes] number
number
63 Enhance containment 14 SAMA would improve #3 - Already | The BWROG EPG/SAG revision has | Reference 38 N/A
venting procedures fikelihood of successful implemented | substantially improved the
with respect to timing, venting strategies at Quad containment flooding contingency to
path selection and Cities limit containment flooding and nearly
technique. eliminates RPV venting These
actions have resulted in substantial
reductions in estimated radionuchde
releases for severe accidents. EGC
has taken advantage of these
generic developments by
implementing the BWROG
EPG/SAG Rev 2 in the Quad Cities
s procedures
64 1.a Severe Accident 17 SAMA would lead to #3 - Already | Quad Cities has implemented the Reference 38 N/A
EPGs/AMGs improved arrest of core melt implemented | latest EPG/SAGs accepted by the
progress and prevention of at Quad BWROG ‘
containment failure Cities
65 1.h Simulator Training 17 SAMA would lead to #4 - No Simulators could be upgraded and Reference 68 N/A
for Severe Accident improved arrest of core melt significant used to provide operator training for
progress and prevention of safety severe accidents; however, these
containment failure benefit, scenarios are rare and the
: : instruction time would compete with
Previously time required to train operators on
assessed by | more likely scenarios that are severe
the NRC as | accident precursors. The benefit of
not required | simulator training is difficult to
to support quantify as the results would be
Accident based on the improved reliability of
management | human actions in the mitigation of
because of severe accidents. Training can
marginal positively influence the values of
cost benefit. | HEPs, but the impact is small In
addition, the TSC would be manned
in a severe accident evolution and
could provide additional support by
personnel familiar with the SAMGs
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PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
66 2.9. Dedicated 17 SAMA would decrease the #2 - Similar | See SAMA 35 N/A N/A
Suppression Pool probability of loss of itemis
Cooling containment heat removal. addressed
under other
proposed
SAMAs
67 3 a. Larger Volume 17 SAMA increases time before | #5 - Cost Enlargement of the containment Reference 17 N/A
Containment containment failure and would be would be similar in scope to the
Increases time for recovery more than ABWR design change SAMA to
risk benefit implement a larger volume
containment, but would likely exceed
the $8 million estimate for that
change as a retrofit would be
required This is greater than the
maximum averted cost-riskdefined in
F47.
68 3b Increased 17 SAMA mirimizes likelihood of | #2 - Similar | See SAMA 56 N/A N/A
Containment Pressure large releases itemis
Capability (sufficient addressed
pressure to withstand under other
severe accidents) proposed
SAMAs
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PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening . Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Y Reference SAMA ID
ID of SAMA [See Notes) R number
number ) .
69 3.c. Improved Vacuum 17 SAMA reduces the probability | #5-Cost - | The Quad Cities plant has twelve N/A N/A
Breakers (redundant of a stuck open vacuum would be (12) individual vacuum breaker lines
valves in each line) breaker. more than with a single vacuum breaker in
risk benefit each line. Providing redundant
vacuum breakers in each line would
decrease the potential for vapor -
suppression failure and suppression
pool bypass This plant modification
requires new valves, the structural
changes to implement the
modification, and the outage time to
install. Based on the PRA results
that vapor suppression failure and
pool bypass are negligible nsk
contributors and the apparent
extremely high cost, this proposed
SAMA is not considered cost
effective.
70 3.d. Increased 17 This SAMA would reduce the | #2 - Simifar | See SAMA 56 N/A N/A
Temperature Margin potential for containment itemis
for Seals failure under adverse addressed
conditions. under other
proposed
SAMAs.
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SAMA Reference . enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
71 3 e. Improved Leak 17 Theintent of this SAMA1sto | #3 - Already | Thisis already implemented where Reference 88 N/A
Detection increase piping surveillance in | implemented appropriate. Quad Cities has
order to identify leaks prior to | at Quad performed a nisk informed study of
the onset of complete failure. | Cities pipe in-service inspections (RI-ISI)
Improved leak detection and has adjusted the surveillance
would potentially reduce the frequency consistent with a risk-
LOCA frequency Informed approval. Increased pipe
survetllance would be costly in terms
of
- Increased radiation
- Outage time
- Manpower costs
The current assessment of pipe
surveillance is that it 1s adequate “as
1s” except for those areas of possible
relaxation of the surveillance
requirements that have been the
subject of a plant specific risk
informed investigation (RI-IS1).
72 3 f. Suppression Pool 17 This SAMA would reduce the | #3 - Already | The Quad Cities Torus Vent1s Reference 35 N/A
Scrubbing consequences of venting the | implemented | located in the Wetwell airspace and
containment by directing the | at Quad releases would be filtered by the
vent path through the water Cities suppression pool.
contained in the suppression
pool.
73 3.9. Improved Bottom 17 SAMA reduces failure #8-ABWR | Thisis a SAMA which was Reference 17 N/A
Penetration Design likelihood of RPV bottom Design considered for ABWR design Itis
head penetrations Issue; not not practical to backfit this
practical. modification into a plant which is
already buiit and operating
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74 4 a. Larger Volume 17 SAMA would increase the #8 - ABWR This is a SAMA which was Reference 17 N/A
.| Suppression Pool 'size of the suppression pool | Design considered for ABWR design. Itis
'| (double effective liquid so that heatup rate is | ssue; not not practical to backfit this
volume) reduced, allowing more time *| practical. modification into a plant which is
for recovery of a heat removal already bullt and operating
system .
75 5 a/d. Unfiltered Vent 17 SAMA would provide an #2 - Stmilar See SAMA 38 N/A N/A
alternate decay heat removal | item is
method with the released addressed
fission products not being . under other - )
scrubbed. proposed
- : SAMAs, :
76 5 ble. Filtered Vent 17 SAMA would provide an #2 - Simitar See SAMA 39 and 54 N/A N/A
altenate decay heat removal | item is ) ’
method with the released addressed
fission products being under other
‘scrubbed proposed
SAMAs
77 6.a Post Accident 17 SAMA would reduce #2 - Similar | See SAMA 52 N/A N/A
Inerting System likelihood of gas combustion | item is
inside containment addressed
under other
. proposed - - - }
- - ) SAMAs
78 6.b. Hydrogen Control 17 This SAMA will prevent #3 - Already | The Quad Cities SAMGSs provide Reference 40 N/A
by Venting catastrophic failure of the implemented | directions for controlling hydrogen
containment due to hydrogen | at Quad concentration by venting
detonation by venting the * Cities . e
hydrogen gas prior to Quad Cities has adopted the
reaching detonable BWROG EPG/SAGs which provide
concentration a graded approach to combustible
gas control This graded approach
includes the use of purging and
containment venting. No further
action required for this SAMA,
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number
79 6.c. Pre-inerting 17 SAMA would reduce #2 -Similar | See SAMAs 52 and 77 N/A N/A
likelihood of gas combustion | itemis
inside containment addressed
under other
proposed
SAMAs
80 6.d. Iignition Systems 17 This SAMA will prevent #2 - Similar | See SAMA 43 N/A N/A
catastrophic failure of the itemis
containment due to hydrogen | addressed
detonation by burning the under other
hydrogen gas prior to proposed
reaching detonable SAMAs
concentration
81 6 e. Fire Suppression 17 This SAMA will prevent #1 - Not Not applicable since the containment | Reference 36 N/A
System Inerting catastrophic failure of the applicable to | 1s already inerted 1n addition, Quad
containment due to hydrogen | the Quad Cities has a separate NCAD system
detonation by inerting the Cities to perform post-accident inerting
containment with the fire Design similar to the identified SAMA
suppression system
82 7.a. Drywell Head 17 SAMA would provide #2 - Simular | See SAMA 46 N/A N/A
Flooding intentional flooding of the itemis
upper drywell head such that | addressed
if high drywell temperatures under other
occurred, the drywell head proposed
seal would not fail. SAMAs.
83 7 b. Containment 17 SAMA would provide a #2 - Similar | See SAMAs 33, 34, 36, 37, 53, and | N/A N/A
Spray Augmentation 83 redundant source of waterto | item s 55
the containment to control addressed
containment pressure when under other
used in conjunction with proposed
containment heat removal SAMAs
84 12 b Integral Basemat 17 This SAMA would improve #8 -ABWR | Thisis an ABWR design issue and References 17 N/A
containment survivability Design not is not considered for retrofit due | and 86
under severe seismic activity. | Issue; not to a cost of implementation that is
practical. judged to far exceed the maximum
averted cost-risk.
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85 13.a Reactor Building 17 This SAMA provides the #2 - Similar | See SAMA 47 N/A N/A
Sprays capability to use firewater itemis
sprays in the reactor building | addressed
- to mitigate release of fission under other
products into the Rx Bldg. proposed
following an accident. SAMAs.
86 14.a. Flooded Rubble 17 SAMA would contain molten #2 - Simiar | See SAMA 45 N/A N/A
Bed core debris dropping on to the | itemis
pedestal and would allow the | addressed
debris to be cooled. under other
. proposed
SAMAs,
87 14 b. Reactor Cavity 17 SAMA would enhance debris | #2 - Similar | Addressed in SAMAs 48 & 58 N/A N/A
Flooder coolability, reduce core itemis
concrete interaction, and addressed
provide fission product under other
scrubbing proposed
SAMAs.
88 14.c. Basaltic Cements 17 SAMA minimizes carbon #8 - ABWR This is a SAMA which was Reference 17 N/A
dioxide production during Design considered for ABWR design. Itis
core concrete interaction. Issue, not not practical to backfit this
- practical. modification into a plant which is
.. - already built and operating
89 Provide a core debnis 19 (Intended for ice condenser #1 - Not Quad Cities 1s not an ice condenser | Reference 37 N/A
control system plants): This SAMA would applicable to | plant.
prevent the direct core debris | the Quad
attack of the primary Cities
containment steel shell by Design
erecting a barrier between the
seal table and the
containment shell.
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90 Add ribbing to the 19 This SAMA would reduce the | #2 - Similar | This item is similar in nature to N/A N/A
containment shell nsk of buckling of item is SAMA 58, but for protection against
containment under reverse addressed negative pressure.
pressure loading. under other
proposed
SAMAs.
Improvements Related to Enhanced AC/DC Reliability/Avaitability
91 Proceduralize 1 SAMA would reduce the SBO | #3 - Already | Quad Cities has five Diesel References 41, N/A
alignment of spare 3 frequency. implemented | Generators between its two Units. 42, and 44
diesel to shutdown 7 at Quad Two Unit DGs, an SBO DG for each
board after loss of Cities Unit, and a swing DG capable of
offsite power and carrying loads from either Unit.
failure of the diesel Procedures QCOA 6100-03, QCOP
normally supplying it 6620-17, and QCOP 6500-08 have
extensive guidance for alignment of
these DGs given partial or full loss of
AC power.
92 Provide an additional 1 SAMA would increase the #3 - Already | Quad Cities has five Diesel Reference 43 N/A
diesel generator. 3 reliabiity and availability of implemented | Generators between its two Units.
7 onsite emergency AC power | at Quad Two Unit DGs, an SBO DG for each
1" sources Cities Unit, and a swing DG capable of
carrying loads from either Unit.
Installation of additional AC power
sources would have a small impact
on the PSA results
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93 Prowvide additional DC 1 SAMA would ensure longer #3 - Already | Quad Cities has spare battenes N/A N/A
battery capacity. 3 battery capability during an implemented | installed and therefore effectively
7 SBO, reducing the frequency | at Quad has increased battery life.
11 of long-term SBO sequences | Cities
12 These can be used to extend HPC|
83 and RCIC operability and allow more
credit for AC power recovery. This
would decrease the frequency of
core damage and offsite releases
The next most limiting support is the
250vDC
The addition of 250V DC batteries
could be evaluated to provide the
additional HPCI and RCIC DC power
requirements However, room
cooling and torus cooling would be
more imiting
o4 Use fuel cells instead 1 SAMA would extend DC #6 - Retain Improving battery capacity may be N/A
of lead-acid batteries. power availability in an SBO. cost beneficial for Quad Cities
Further extension of battery life with
fuel cells is estimated to have a
small impact on the Quad Cities
. residual risk profile.”
95 Procedure to cross-tie 1 SAMA would improve core #1 - Not Quad Cittes does not have a high- Reference 33 N/A
high-pressure core injection availability by » | applicable to | pressure core spray system The
spray diesel. providing a more reliable the Quad HPCI (equivalent system) is turbine
power supply for the high- Cities driven.
pressure core spray pumps. Design
Quad Cities Page F.F-61

License Renewal Application




Appendix F — Environmental Report

TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase I
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA [See Notes] number
number
96 Improve 4.16-kV bus 1 Enhance procedures to direct | #6 - Retain Manual cross-tie between AC buses | N/A
cross-tie ability. 83 4kV bus cross-tie. If this is proceduralized for certain buses
procedural step already depending on the available AC
exists, investigate installation source (e.g, offsite power, SBO
of hardware that would D/G). These cross-ties are effective
perform an automatic cross- and further risk reduction from auto
tie to the opposite 4kV bus cross-tie is of marginal benefit, and
given failure of the dedicated could produce competing risks.
diesel.
Automatic cross-tie could be
implemented at Quad Cities. In
addition, procedures could be
developed that would allow the
followming cross-ties to be performed
-Bus 14-1 to Bus 24-1 from EDG
1 ,
-Bus 24-1 to Bus 14-1 from EDG
2
-EDG 1/2 to Buses 13-1 and 23-1
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97 Incorporate an
alternate battery
charging capability.

SAMA would improve DC
power reliability by either
cross-tying the AC busses, or
installing a portable diesel-
driven battery charger,

[e1]
WO

#3 - Already
implemented '
at Quad
Cities

Quad Cities has two 125 VDC
battery chargers for each battery (a
normal and a standby charger for
each unit). These chargers are
supplied from opposite emergency
AC power divisions to provide DC
charging power in the event that one
AC division is lost. In addition, the
cross tying of AC diwvisions is
proceduralized. This allows for the
operation of a charger when its
normal AC supply has failed Quad
Cities is also equipped with an
alternate battery and charger for
eachunit These chargers may be
connected to the 125 VDC system,
asrequired The 250 VDC system
contains a dedicated unit battery and
charger. A swing charger can be
aligned to either Unit in the event
that the normal 250 VDC charger
cannot be used. The swing charger
can be powered by either Unit A
portable generator to supply critical
subtier DC buses may be a cost
beneficial enhancement for Quad
Cities

N/A

N/A

98 Increasefimprove DC
bus load shedding

1 SAMA would extend battery
8 Iife in an SBO event.

#3 - Already
implemented
at Quad
Cities

The DC load shedding process is
defined in detail in procedure QDA
6900-07. This procedure contains a
list of loads which must be shed and
a specific time frame for completing
the task in order to ensure that the
batteries will be able to provide
power to the required loads for the
SBO mission time.

Reference 46

N/A

Quad Cities
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99 Replace existing 11 SAMA would improve DC #3 - Already | Reliable battenes are already Reference 88 N/A
battenes with more 83 power reliability and thus implemented | installed. Increasing battery
reliable ones, increase available SBO at Quad capacity is addressed in SAMAs 93
recovery time. Cities and 94.
The maintenance rule program has
been implemented and monitors the
reliability and availability of the
batteries
100 Mod for DC Bus A 1 SAMA would increase the #3 - Already | Each Quad Cities Unit has 1 125V Reference 43 N/A
reltability, 83 reliabihity of AC power and implemented | DC division bus and 1 250V DC
injection capability. Loss of at Quad division bus  Cross-ties from the
DC Bus A causes a loss of Cities opposite Unit buses are available
main condenser, prevents and the steps to implement them are
transfer from the main proceduralized A loss of a single
transformer to offsite power, DC bus would not lead to loss of
and defeats one half of the condenser Transfer from main
low vessel pressure transformer to offsite power would
permissive for LPCI/CS also not be affected
injection valves.
101 Create AC power 1 SAMA would improve AC #3 - Already | Procedure QCOP-6620-17 provides | References 42 N/A
cross-tie capability with 8 power reliability. implemented | directions to cross-tie to the opposite | and 44
other unit, 9 at Quad unit's SBO DG for emergency
83 Cities conditions. In addition, QCOP 6500-
08 provides directions for cross-tying
4 KV buses to the opposite unit given
that the opposite unit's bus is not
powered by an emergency diesel
source. Inter-unit cross tie is
addressed at Quad Cities for LOOP
and non-LOOP conditions
102 Create a cross-tie for 1 SAMA would increase diesel | #3 - Already | Each of the diesel fuel oll day tanks | References 48 N/A
diesel fuel ail. fuel oil supply and thus diesel | implemented | can be cross filled from existing and 49
generator, reliability, at Quad emergency diesel fuel storage tanks
Cities This is procedurally directed in the
operating procedures
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103 Develop procedures to A SAMA would offer a recovery | #3 - Already | This SAMA would provide a N/A N/A
repair or replace failed path from a failure of the implemented | recovery path from loss of 4.16-kV
4-kV breakers. ' breakers that perform transfer | at Quad power due to failure of a 4 16-kV
of 4,16-kV non-emergency Cities breaker. 4 kV breaker repair and
busses from unit station ; replacement is both proceduralized
service transformers, leading and part of the skill of the craft.
to loss of emergency AC ‘Additional procedures are not
power. required.
104 Emphasize steps in 1 SAMA would reduce human' | #3 - Already | Restoning power from offsite sources | References 41, N/A
.| recovery of offsite error probability during offsite | implemented | after SBO is proceduralized (QCOA ] 44, and 50
‘| power after an SBO. power recovery. at Quad 6100-04). Numerous procedures
ay : Cities exist for offsite AC power recovery
and to cross-tie AC busses
105 Develop a severe 1 For plants that do not already | #3 - Already | QCOA 010-16 and QCOA 010-10 N/A
weather conditions 13 have one, this SAMA would implemented | are already available at Quad Cities
procedure reduce the CDF for external at Quad to address severe weather
weather-related events. Cities conditions.
106 Develop procedures 1 SAMA would allow for long- #3 - Already | Instructions are provided to fill a Reference 49 N/A
for replenishing diesel term diesel operation implemented | Diesel Fuel Oil Storage Tank from a
fuel cil, at Quad fue! oil delivery truck.
Cities
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107 Install gas turbine 1 SAMA would improve onsite #5 - Cost The cost of installing a diverse, Reference 19 N/A
generator. AC power reliability by would be redundant, gas turbine generator is
providing a redundant and more than similar in scope to installing a new
diverse emergency power risk benefit diesel generator, The cost of
system. installing an additional diesel
generator has been estimated at
over $20 million 1n Reference 19.
This cost of implementation for this
SAMA greatly exceeds the
maximum averted cost-risk for Quad
Cities defined in Section F.4.7. In
addition, Quad Cities already has
five diverse on-site AC power
sources. Installing a gas turbine
would provide minimal safety
- benefit
108 Create a backup 1 This SAMA would provide a #6 - Retain A additional EDG cooling source N/A
source for diesel redundant and diverse source may be cost beneficial for Quad
cooling. (Not from of cooling for the diesel Cities. This load path also includes
existing system) generators, which would ECCS room cooling.
contribute to enhanced diesel
reliability.
109 Use fire protection 1 This SAMA would provide a #2 - Similar | See SAMA 108 N/A N/A
system as a backup redundant and diverse source | itemis
source for diesel of cooling for the diesel addressed
cooling. generators, which would under other
contribute to enhanced diesel | proposed
reliability SAMAs.
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110

Provide a connection
to an altemate source
of offsite power.

1

.| SAMA would reduce the
probability of a loss of offsite

power event.

.

#5 - Cost
would be
more than
risk benefit

Offsite power lines would be
exposed to severe weather at some
point along the offsite power line
route While the actual cost of this
SAMA will vary depending on site
characteristics, the cost of
connecting to an alternate source of
power has been estimated at >$25
million for another commercial US
nuclear plant. Implementing this
SAMA at Quad Cities is considered
to be within the same order of
magnitude and exceeds the
maximum averted cost-risk for Quad
Cities as defined in Section F.4.7. In
addition, Quad Cities has multiple
offsite sources and multiple, diverse
on-site AC power sources

Providing additional AC power
sources would provide minimal
safety benefit '

References 19
and 43

N/A

1M

Bury offsite power
fines.

SAMA could improve offsite
power reliability, particularly

during severe weather.

#5 - Cost
would be
more than
risk benefit

While the actual cost of this SAMA
will vary depending on site
characteristics, the cost of burying
offsite power lines has been
estimated at a cost significantly
greater than $25 million for another
commercial US nuclear plant. .
Implementing this SAMA at Quad
Cities is considered to be within the
same order of magnitude and
exceeds the maximum averted cost-
risk for Quad Cities as defined in
Section F.4 7.

Reference 19

N/A

Quad Cities
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112 Replace anchor bolts 1 Millstone Nuclear Power #3 - Already | The Quad Cities IPEEE included an | Reference 51 N/A
on diesel generator oil Station found a high seismic implemented | SMA assessment of the plant's
cooler. SBO risk due to failure of the | at Quad ability to cope with seismic events
diesel oil cocler anchor bolts. | Cities No changes were dentified for the
For plants with a similar EDG oil coolers and the current
problem, this would reduce restraints are considered to be
seismic risk. Note that these sufficient.
were Fairbanks Morse DGs
113 Change undervoltage 1 SAMA would reduce nisk of #1 - Not PWR issue. N/A to BWR N/A N/A
(UV), auxiiary 2/4 nverter failure. applicable to
feedwater actuation the Quad
signal (AFAS) block Cities
and high pressunzer Design
pressure actuation
signals to 3-out-of-4,
instead of 2-out-of-4
logic
114 Provide DC power to 12 SAMA would increase the #4 - No 1) Loss of 120V AC is not an Reference 43 N/A
the 120/240-V vital AC reliabibty of the 120-VAC Bus. | significant Inthating Event
system from the Class safety 2) 120 VAC is not a risk significant
1E station service benefit support system
battery system instead
of its own battery
115 Bypass Diesel 16 SAMA would allow D/Gs to #3 - Already | Trips that would be useful to bypass | Reference 32 N/A
Generator Trips operate for longer. implemented | are automatically bypassed on auto
at Quad start of the EDGs. The remaining
Ciies trips, such as "DG High Differential
Current" are considered to be
required for adequate DG protection
and are never bypassed.
116 2i 16 hour Station 17 SAMA includes improved #2 - Similar See SAMAs 93, 94, 98, and 99 N/A N/A
Blackout Injection capability to cope with longer | item s
station blackout scenarios. addressed
under other
proposed
SAMAs
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117 9.a. Steam Driven 17 This SAMA would provide a #3 - Already | Quad Cities has turbine driven Reference 52 N/A
Turbine Generator steam driven turbine implemented | injection systems. Depressurization | and 53
generator which uses reactor | at Quad on HCTL typically occurs in the
. steam and exhausts to the Cities same time frame as battery
suppression pool If large depletion; therefore, turbine driven
enough, it could provide generators provide minimal safety
power to additional benefit.
equipment. " ‘
118 9 b. Alternate Pump 17 This SAMA would provide a #2 - Similar FW and condensate require Reference 54 N/A
Power Source small dedicated power source | item is substantial AC power for their ; ‘
such as a dedicated diesel or | addressed operation, The addition of a
gas turbine for the feedwater | under other | dedicated power source for their
or condensate pumps, so that | proposed operation given failures of other C
they do not rely on offsite SAMAs sources and RPV injection is similar
power. ' to SAMA 107" C .
119 9d Additional Diesel 17 SAMA would reduce the SBO | #2 - Similar See SAMAs 91, 92, and 107 N/A N/A
Generator frequency itemis ‘
addressed
under other
proposed
SAMAs.
120 9.e. Increased 17 SAMA would provide #8 - ABWR This is a SAMA which was Reference 17 N/A
Electrical Divisions increased reliabiiity of AC Design considered for ABWR design. 1tis
‘ ) power system to reduce core | Issue; not not practical to backfit this
damage and release practical modification into a plant which is
frequencies. already built and operating.
121 9.f. Improved 17 SAMA would provide #4 - No 1) Loss of 120V AC is not an Reference 43 N/A
Uninterruptable Power increased reliability of power | significant Inttiating Event ,
Supplies supplies supporting front-line | safety 2) 120 VAC is not a risk significant
equipment, thus reducing benefit support system
core damage and release
frequencies.
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122 9.9. AC Bus Cross- 17 SAMA would provide #2 - Similar | See SAMA 96 N/A N/A
Ties increased reliability of AC item is
power system to reduce core | addressed
damage and release under other
frequencies. proposed
SAMAs
123 9.h. Gas Turbine 17 SAMA would improve onsite #2 - Similar | See SAMA 107 N/A N/A
AC power reliability by itemis
providing a redundant and addressed
diverse emergency power under other
system proposed
SAMAs
124 9... Dedicated RHR 17 SAMA would provide RHR #2 - Similar | Additional power supplies are N/A N/A
(bunkered) Power with more reliable AC power. | itemis addressed in other SAMAs See
Supply addressed SAMAs 92, 118, 119, and 123
under other
proposed
SAMAs
125 10.a. Dedicated DC 17 This SAMA addresses the #5 - Cost The cost of implementation for this Reference 17 N/A
Power Supply use of a diverse DC power would be mod is estimated at $3 million, which
system such as an additional | more than is greater than the maximum averted
battery or fuel cell for the risk benefit cost-nisk for Quad Cities as defined
purpose of providing motive in Section F.4.7. See also SAMAs
power to certain components 93, 94, 97, 98, 99, and 100.
(e.g, RCIC).
126 10.b. Additional 17 This SAMA addresses the #3 - Already | Quad Cities already has two spare N/A N/A
Batteries/Divisions 83 use of a diverse DC power implemented | 125V DC battenes SAMAs 93 and
system such as an additional | at Quad 125 address this item
battery or fuel cell for the Cities
purpose of providing motive
power to certain components
(e.g., RCIC)
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127 10c Fuel Cells 17 SAMA would extend DC #2 - Similar | See SAMA 94 N/A N/A
power availability in an SBO. | itemis -
addressed
- - under other
proposed
SAMAs
128 10d DC Cross-ties 17 This SAMA would improve #3 - Already | Cross-Tying of DC buses 1s Reference §5 N/A
DC power reliability, implemented | procedurally directed.
at Quad
Cities
129 10 e. Extended Station 17 SAMA would provide #2 - Similar | See SAMAs 30, 91, 93, 94, 98, 99, N/A N/A
Blackout Provisions reduction in SBO sequence itemis 104, and 106
. frequencies. ' addressed
- - under other
proposed
SAMAs
130 Add an automatic bus 19 Plants are typically sensttive #4 -No . 1) Loss of 120V AC is not an Reference 43 N/A
transfer feature to to the loss of one or more significant Initiating Event
allow the automatic 120V vital AC buses Manual | safety 2) 120 VAC is not a risk significant
transfer of the 120V transfers to alternate power benefit support system
vital AC bus from the supplies could be enhanced
on-line unit to the to transfer automatically.
standby unit
131 Provide procedures for 83 This SAMA would allow for #6 - Retain While DC buses are reliable, N/A
(a) bypassing major’ powering specific loads given procedure changes may be cost
DC buses; (b) locally a DC bus failure and/or the beneficial given the importance of
starting equipment ability to start equipment DC power, ‘
’ locally that normally requires -
DC power for a control room
start.
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132 Provide procedures to 83 This would provide additional | #5 - Cost A procedure change may be acost | N/A N/A
allow cross-tie of the diversity in the SSMP's power | would be beneficial enhancement for Quad
1/2EDGto abus supply. more than Cities. However, the ability to cross-
which can supply the risk benefit tie among divisions has so many
SSMP (14-1, 24-1, or competing risks and requires
31) hardware changes that make this
SAMA unacceptable given the low
maximum averted for Quad Cities
Improvements in Identifying and Mitigating Containment Bypass
133 Install a redundant 1 SAMA would enhance #1 - Not PWR issue. N/A to BWR N/A N/A
spray system to depressurization dunng a applicable to
depressurize the SGTR. the Quad
primary system during Cities
a steam generator tube Design
rupture (SGTR).
134 improve SGTR coping 1 SAMA would improve #1 - Not PWR issue N/A to BWR N/A N/A
abilities. 4 Instrumentation to detect applicable to
11 SGTR, or additional system to | the Quad
scrub fission product Cities
releases Design
135 Add other SGTR 4 SAMA would decrease the #1 - Not PWRssue N/A to BWR N/A N/A
coping abilities. 10 consequences of an SGTR applicable to
1 ’ the Quad
Cities
Design
136 Increase secondary 10 SAMA would eliminate direct | #1 - Not PWR issue. N/A to BWR N/A N/A
side pressure capacity 11 release pathway for SGTR applicable to
such that an SGTR sequences. the Quad
would not cause the Cities
relief valves to lift Design
137 Replace steam 1 SAMA would lower the #1 - Not PWR 1ssue NJ/A to BWR N/A N/A
generators (SG) with a frequency of an SGTR. applicable to
new design. the Quad
Cities
Design
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138 Revise emergency 1 SAMA would reduce the #1 - Not PWR issue N/A to BWR N/A N/A
operating procedures consequences of an SGTR. applicable to
to direct that a faulted the Quad
SG be isolated. Cities
Design
139 Drrect SG flooding 10 SAMA would provide for #1 - Not PWRissue N/Ato BWR N/A N/A
after a SGTR, prior to improved scrubbing of SGTR | applicable to
core damage. releases the Quad
Cities
Design
140 Implement a 11 SAMA would reduce the #1 - Not PWR issue N/A to BWR N/A N/A
maintenance practice potential for an SGTR. applicable to
that inspects 100% of the Quad -
the tubes in a SG. Cities
Design
141 Locate residual heat 10 SAMA would prevent #5 - Cost Competing risks associated with Reference 86 N/A
removal (RHR) inside intersystem LOCA (ISLOCA) | would be such a design are manifold and
of containment. out the RHR pathway. more than would require extensive analysis to
risk benefit demonstrate capability. For an
existing plant, the cost of moving an
entire system is judged to greatly
exceed the maximum averted cost-
risk for Quad Cities as defined in
Section F.4.7..
142 Install additional 3 SAMA would decrease #4 - No Related to mitigation of an ISLOCA References 47 N/A
instrumentation for 4 ISLOCA frequency by significant Per IN-92-36 and its additional and 56
ISLOCAs. 7 installing leak monitoring safety supplement, ISLOCA contributes
8 instruments in between the benefit little risk for BWRs. For Quad Cities,
' first two pressure isolation ISLOCA and Large Break Outside
valves on low-pressure inject Containment have CDF based Risk
lines and RHR suction lines. Reduction Worth values of 1 005
" and 1.000, respectively. ISLOCA
sequences comprise less than 1% of
the LERF at Quad Cities.
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143 Increase frequency for 1 SAMA could reduce ISLOCA | #4 - No The PIV interface valves at Quad References 47 N/A
valve leak testing frequency. significant Cities are leak tested. Related to and 56
safety mitigation of an ISLOCA. Per IN-92-
benefit 36 and its additional supplement,
ISLOCA contributes little risk for
BWRs. For Quad Cities, ISLOCA
and Large Break Qutside
Containment have CDF based Risk
Reduction Worth values of 1.005
and 1.000, respectively, ISLOCA
sequences comprise less than 1% of
the LERF at Quad Cities.
Competing Risk. Valve leak testing
may actually increase rnisk because
on-line valve manipulation I1s
required
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144 Improve operator 1 SAMA would decrease #4 - No Related to mitigation of an ISLOCA. | N/A N/A
training on ISLOCA ISLOCA effects. significant Per IN-92-36 and its additional
coping. safety supplement, ISLOCA contnbutes
benefit little risk for BWRs. For Quad Cities,
ISLOCA and Large Break Outside
Containment have CDF based Risk
Reduction Worth values of 1.005
and 1.000, respectively. 1ISLOCA
sequences comprise less than 1% of
the LERF at Quad Cities
In addition, the Quad Cities EOPs
provide secondary containment
monitoring parameters which include
. - - room specific temperature, room
specific radiation, vent radiation, and
room specific water level. The
instrumentation and procedural
guidance help locate and isolate
breaks which have bypassed
primary containment.
145 Install relief valves in 1 SAMA would relieve pressure | #1 - Not PWR 1ssue. N/A to BWR N/A N/A
the CC System. buildup from an RCP thermal | applicable to
barrier tube rupture, the Quad
preventing an ISLOCA. Cities
Design
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase |l
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
146 Provide leak testing of 1 SAMA would help reduce #4 - No Related to mitigation of an ISLOCA. | References 47 N/A
valves in ISLOCA ISLOCA frequency. At significant Per IN-92-36 and its additional and 56
paths. Kewaunee Nuclear Power safety supplement, ISLOCA contributes
Plant, four MOVs isolating benefit litle risk for BWRs. For Quad Cities,
RHR from the RCS were not ISLOCA and Large Break Outside
leak tested. Containment have CDF based Risk
Reduction Worth values of 1 005
and 1.000, respectively. ISLOCA
sequences comprise less than 1% of
the LERF at Quad Cities.
Competing Risk: Valve leak testing
may actually increase risk because
on-line valve manipulation is
required
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Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number . -
147 Revise EOPsto - 1 SAMA would ensure LOCA #1 - Not At Westinghouse PWR's, RHR Reference 57 N/A
improve [SLOCA outside containment could be | applicable to | suction relief valves, which are
identification. identified as such. Salem the Quad outside containment, dump their
Nuclear Power Plant had a Cities discharge back into the PRT inside
scenario where an RHR Design containment. Therefore, an
ISLOCA could direct initial untrained operator could fail to |
leakage back to the diagnose an ISLOCA from the low-
pressurizer relief tank, giving pressure RHR system. The Quad
indication that the LOCA was Cities CS and RHR relief valves are
inside containment. aligned to discharge outside
containment to the Reactor Building
equipment drain tank Therefore,
the plant configurations are not the
same. In addition, the Quad Cities
EOPs provide secondary
containment monitoring parameters
which include room specific
temperature, room specific radiation,
vent radiation, and room specific
water level, The instrumentation
and procedural guidance help locate
and isolate breaks which have
bypassed primary containment
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break point would be covered
with water,

sequences comprise less than 1% of
the LERF at Quad Cities. The cost
of performing the analysis to identify
all ISLOCA pathways and to ensure
that any physical modifications
implemented to mitigate ISLOCAs
are not detrimental to the plant (e.g.,
cause flooding hazards) combined
with the cost of installing the
required equipment is judged to
greatly exceed any benefit
Additionally, the suggested .
enhancement of plugging drain lines
would not guarantee a release would
be scrubbed as the release may
occur prior to the submergence of
the break. Room flooding equipment
and waterproofing of mitigative
components would be required to
make this SAMA potentially
effective. Such changes would be
extremely costly and potential
competing risk appears to
significantly outweigh any possible
safety benefit

TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
148 Ensure all ISLOCA 1 SAMA would scrub all #4 - No ISLOCA and Large Break Outside References 47 N/A
releases are scrubbed. ISLOCA releases One significant Containment have CDF based Risk | and 56
example is to plug drains in safety Reduction Worth values of 1.005
the break area so that the benefit and 1.000, respectively. ISLOCA

Page F.F-78

-

C

Quad Cities

License Renewal Application




¢

Appendix F - Environmental keport

TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase II
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA ’ [See Notes] number
number
149 Add redundant and 1 SAMA could reduce the #4 - No Related to mitigation of an ISLOCA | References 47 N/A
diverse limit switches frequency of containment significant Per IN-92-36 and its additional and 56
to each containment isolation failure and ISLOCAs | safety supplement, ISLOCA contributes
isolation valve. through enhanced isolation benefit little risk for BWRs. For Quad Cities,
valve position indication ISLOCA and Large Break Outside
Containment have CDF based Risk
Reduction Worth values of 1.005
and 1.000, respectively. ISLOCA
sequences comprise less than 1% of
the LERF at Quad Cities.
150 Early detection and 16 SAMA would limit the effects | #2 - Similar | See SAMA 142 — ’ N/A N/A
mitigation of ISLOCA of ISLOCA accidents by early | item s
detection and isolation addressed
under other
vt proposed
, <o SAMAs
151 8.e. Improved MSIV 17 This SAMA would decrease #4 - No There Is no evidence of poor MSIV N/A N/A
Design o the ikelihood of containment | significant performance Redundant MSIVs are
bypass scenarnos safety designed to isolate on severe
benefit accidents that could lead to
radionuclide release and bypass
containment These include breaks
outside containment. The MSIVs
are leak tested to ensure their
adequacy The Maintenance Rule
program monitors the performances
of the MSIVs providing early
feedback on any degradation.
The PRA has determined that the
risk contribution from MSIV failures
to isolate is very small.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase |l
SAMA Reference enhancement Criteria Reference SAMA ID
D of SAMA ' [See Notes] number
number
152 Proceduralize use of 19 Some plants may have #1 - Not PWR issue. N/A to BWR N/A N/A
pressurizer vent valves procedures to direct the use applicable to
dunng steam generator of pressurizer sprays to the Quad
tube rupture (SGTR) reduce RCS pressure after an | Cities
sequences SGTR. Use of the vent Design
valves would provide a back-
up method
153 Implement a 19 This SAMA would reduce the | #1 - Not PWR issue, N/A to BWR N/A N/A
maintenance practice potential for a tube rupture. applicable to
that inspects 100% of the Quad
the tubes in an SG Cities
Design
154 Locate RHR inside of 19 This SAMA would prevent #2 - Similar | See SAMA 141 N/A N/A
containment ISLOCA out the RHR item is
pathway addressed
under other
proposed
SAMAs
Page F.F-80 Quad Ctties

License Renewal Application




¢

Appendix F - Environmental Réport

TABLE F-1
PHASE | SAMA (Cont'd)

Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement -

1

Screening
Criterla
[See Notes]

Disposition

Disposition
Reference

Phase It
SAMAID
number

155

Install self-actuating
containment isolation
valves

19

For plants that do not have
this, it would reduce the
frequency of isolation failure,

#3 - Already
implemented
at Quad
Cities

Containment isolation failure for
Quad Cities is found to be a
negligible contributor to CDF and
LERF. The containment isolation
configuration at Quad Cities is
reliable. The lines which penetrate
the primary containment are all
equipped with automatic isolation .
logic with the exception of those
lines required for mitigating a LOCA,

.such as ECCS injection lines. (All

low pressure ECCS injection lines
have one check valve to provide
containment 1solation) Feedwater
has multiple check valves, HPC! and
RCIC have 2 MOVs on the steam
supply and a check valve and MOV
on the injection line. Specific logic
groups are defined which isolate on
reactor or containment parameters
significant to the associated group in
order to provide automatic valve
closures appropriate for a given set
of conditions.

Containment isolation valves from
the containment atmosphere to the
environment are, in general, air

'| operated valves that fail closed

(isolation position) if power or air is
lost. The exception to this is the
wetwell

Reference 58

N/A

Quad Cities
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase |l
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
humber
Improvements in Reducing Internal Flooding Frequency
156 Modify swing direction 1 SAMA would prevent flood #4 - No Quad Cities plant is not susceptible | Reference 59 N/A
of doors separating propagation, for a plant where | significant to flood propagation from the turbine
turbine building internal flooding from turbine | safety buitding to adjacent bulldings with
basement from areas bullding to safeguards areas | benefit safety equipment. Flooding from
containing safeguards is a concern, Turbine Hall into adjacent buildings
equipment considered to have negligible
impact. Electrical Equipment
(MCCs, diesel generators, batteries,
SSMP) are located at the 595’ El. or
above. There are Turbine Building
access “roll-up” doors at the 595’ El.
Flooding is not expected to reach
the §95' EL., if it does, then
discharge to the outside should
preclude any further nse
157 Improve inspection of 1 SAMA would reduce the #3 - Already | On June 7, 1972, the failure of a Reference 59 N/A
rubber expansion joints frequency of internal flooding, | implemented | rubber expansion jont caused
on main condenser. for a plant where internal at Quad flooding of the condensate and
flooding due to a failure of Cities service water pump room. As a
circulating water system result, water-tight Class | vaults with
expansion joints is a concem water-tight Class | bulkhead doors
have been constructed to isolate the
RHR service water pumps and
diesel generator cooling water
pumps from all other equipment in
the condensate pump rooms and to
protect the pumps from being
flooded by a failure of either the
condensate, condensate transfer or
clean demineralized water systems
Page F.F-82 Quad Cities
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TABLE F-1
PHASE | SAMA (Cont’d)

Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement

Screening
Criterla
[See Notes])

Disposition

Disposition
Reference

Phase Il
SAMAID
number

158

Implement internal
flood prevention and
mitigation

‘| enhancements

1
59

This SAMA would reduce the
consequences of internat
flooding

#5 - Cost
would be
more than
risk benefit.

The Quad Cities intemal Flooding
Analysis states that there do not
appear to be any flood specific
response procedures for
catastrophic flood events. The
existing procedures appear to be
completely adequate for small leaks;
however, they are judged not to
provide specific directions to
respond to large flow rate breaks.
As a result, relatively high failure
probabilities are estimated for the
mitigative actions required to prevent
extensive damage. Internal flood
enhancements would include;
- Curbs around the corner room
stairwells to the RHR compariments

- Coping procedures for SWloods in
the Reactor Building '

For example, a specific pipe break
scenario has been postulated that
would disable 4kV buses 13 and 14
Given the consequential failure of
Unit 1 TBCCW, several
compensatory options exist:

The internal flood evaluation in the
IPE calculated a CDF that would be
less than 10% of the current Quad
Cities CDF. This translates into
approximately $10,000 as the
maximum cost that can be shown to
be cost beneficial. No procedures or
plant modification is judged to be
possible for this cost and therefore
this SAMA is found not to be cost
beneficial

Reference 59

N/A

Quad Cities
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase| SAMA title Source Result of potential Screening Disposition Disposition Phase li
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number

159 Implement internal 1 This SAMA would reduce #1 - Not PWR 1ssue. N/A to BWR N/A N/A
flooding improvements flooding nsk by preventing or | applicable to
such as those mitigating rupture in the RCP | the Quad
implemented at Fort seal cooler of the component | Cities
Calhoun. cooling system, ISLOCAina | Design

shutdown cooling line, and an
auxiliary feedwater (AFW)
flood involving the need to
remove a watertight door.

160 Shield electncal 59 SAMA would decrease risk #3 - Already | Protecting equipment from spray N/A N/A
equipment from assoctated with seismically implemented | may be a cost beneficial means of ‘
potential water spray induced internal flooding at Quad reducing risk at Quad Cities.

Cities.
The internal flood evaluation in the
IPE calculated a CDF that would be
less than 10% of the current Quad
Cities CDF This translates into
approximately $10,000 as the
maximum cost that can be shown to
be cost beneficial. No procedures or
plant modification Is judged to be
possible for this cost and therefore
this SAMA is found not to be cost
beneficial.

161 13 c. Reduction in 17 This SAMA reduces the #2 - Similar | See SAMA 158 N/A N/A
Reactor Building Reactor Building Flood itemis
Flooding Scenarios contnbution to core | addressed

damage and release under other
proposed
SAMAs
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Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Resulit of potential
enhancement

Screening
Criteria
[See Notes]

Disposition

Phase I
SAMA ID
number

Disposition
Reference

162

Review Circulating
Water Pump Auto Trip
procedure to determine
its applicability to a
condenser pit flooding
scenario

v

Y4

59

This is a Quad Cities specific
SAMA that is related to the
procedural direction to start
the standby Circulating Water
pump on trip of the initially
running pump given high
Condenser Pit level, Use of
the current procedure may
exacerbate the flooding and
result in an overflow into the
Turbine Basement (which
contains the condensate
pumps and RHRSW vaults)

#4 - No
significant
safety
benefit

Risk contnbution is so low due to
this postulated scenario that cost
cannot be justified. -

Reference 59 N/A

163

Consider dual unit
flood effects in the
EOPs

59

The current Quad Cities
EOPs (QGASs) do not
consider the impact of a
flooding event in the opposite
unit on the equipment of the
givenunit A flood in certain
compartments of one unit will
result in a challenge to
equipment in the opposite unit
due to plant configuration
Updating the QGAs to
account for the potential loss
of equipment given a flood in
the opposite unit will allow the
operators to prepare for a
scram and plan for the use of
appropriate alternative
systems

#4 -No
significant
safety
benefit

Quad Crhies flood induced nisk is
quite low and that due to any dual
unit issues negligible. Changes
cannot be implemented on a cost

beneficial basis

N/A N/A

Quad Cities
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase lI
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
164 Examine the potential 59 The RHRSW vaults at Quad #5 - Cost The internal flood probabilistic Reference 59 N/A
for RHRSW vault Cities contain piping from the | would be analysis includes the quantification
failure and discharge from one or more more than of the RHRSW pipe breaks and the
consequential Turbine other RHRSW pumps. A risk benefit. | resulting quantification shows that
Basement flooding break in the piping not co- the subject insight has a negligible
located with the pump wall impact on plant nsk. The estimated
flood the RHRSW vault and cost of structural analysis, structural
result in an internal pressure changes, instrument changes, or
build up. The potential exists procedure changes would not be
for the vault to collapse and cost justified, i.e, would be far In
result in Turbine Basement excess of the total internal flood nsk
flooding. Resolution of this contribution >>$10,000.
SAMA would decrease the
contnbution of internal
flooding in this area.
Improvements Related to Feedwater/Feed and Bleed Reliability/Availability
165 Install a digital 1 This SAMA would reduce the | #3 - Already | Already installed at Quad Cities Reference 65 N/A
feedwater upgrade. chance of a loss of main implemented
feedwater following a plant at Quad
trip. Cities
166 Perform survelllances 1 This SAMA would improve #1 - Not PWR issue. N/A to BWR N/A N/A
on manual valves used success probability for applicable to
for backup AFW pump providing alternative water the Quad
suction. supply to the AFW pumps. Cities
Design_
167 Install manual isolation 1 This SAMA would reduce the | #1 - Not PWR issue. N/A to BWR N/A N/A
valves around AFW dual turbine-driven AFW applicable to
turbine-driven steam pump maintenance the Quad
admussion valves, unavailability. Cities
Design
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
168 Install accumulators for 4 This SAMA would provide #1 - Not PWRissue N/A to BWR N/A N/A
turbine-driven AFW 8 control air accumulators for applicable to
pump flow control the turbine-dnven AFW flow the Quad
valves (CVs), CVs, the motor-driven AFW Cities
pressure CVs and SG power- | Design
operated relief valves
(PORVs). This would
eliminate the need for local
manual action to align
nitrogen bottles for control air ‘
during a LOOP,
169 Install separate 19 This SAMA would enhance #1 - Not PWR issue N/A to BWR N/A N/A
accumulators for the the operator's ability to apphcable to
AFW cross-connect operate the AFW cross- the Quad
and block valves connect and block valves Cities
following loss of air support. Design
170 Install a new 19 Either replace the existing #5 - Cost Installation of an additional CST may | The cost to N/A
condensate storage tank with a larger one, or would be be a cost beneficial means of implement this
tank (CST) install a back-up tank. more than reducing risk at Quad Cities The SAMA would
risk benefit availability of significantly larger CST | be significantly
volume could be used by LPCI or greater than
CS to provide continuous RPV the maximum
injection regardless of torus averted cost
conditions. risk defined in
' Section F.4.7.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Resuit of potential Screening Disposition Disposition Phase li
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA [See Notes] number
number
171 Provide cooling of the 19 This SAMA would improve #1 - Not The turbine driven injection systems | References 52 N/A
steam-dnven AFW success probability in an SBO | applicableto | at Quad Cities (HPCI and RCIC) are | and 53
pump in an SBO event by: (1) using the FP system to | the Quad self cooled pumps. No additional
cool the pump, or (2) making | Cities cooling required for the SBO
the pump self cooled. Design duration. For SBO sequences, the
himiting or controlling factor for HPCI
operation is DC power or lack of
suppression pool cooling.
Nevertheless, room cooling could
eventually be a imiting factor to
HPCI operation under certain very
low frequency SBO sequences.
These are not currently considered
credible and are not modeled in the
PSA Therefore, a negligible benefit
is calculated for this SAMA
RCIC does not require room cooling
even for the 24 hour mission time as
long as there I1s no gland seal failure
Page F.F-88 Quad Cities
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TABLE F-1
PHASE | SAMA (Cont’'d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA {See Notes] number
number
172 Proceduralize local 19 This SAMA would lengthen #2 - Similar | HPCI and RCIC are the turbine References 52, N/A
manual operation of AFW availability in an SBO. itemis driven injection systems for Quad 53, and 61
AFW when control Also provides a success path | addressed Cities. The available injection time
power is lost. should AFW control power be | under other | for these systems is limited by
lost in non-SBO sequences, proposed factors such as battery life,
SAMAs, depressurization on HCTL, and
injection source volume HCTLis
reached in the suppression pool at
approximately 7 hours after the
initiating event. Providing local,
manual control capability for the
' HPCI and RCIC systems (removing
the DC dependence) could extend
injection an additional three hours
beyond the 4 hour battery life  This
is already part of operator training
" See resolution of SAMA 94,
173 Provide portable 19 This SAMA would extend #2 - Similar HPCI and RCIC are the turbine References 52, N/A
" | generators to be AFW availability in an SBO itemis driven injection systems for Quad 53, and 61
hooked into the turbine (assuming the turbine driven | addressed Cities. The available injection time
driven AFW, after AFW requires DC power) under other | for these systems is limited by
battery depletion. proposed factors such as battery life,
SAMAs, depressurization on HCTL, and
injection source volume, HCTL is
reached in the suppression pool at
approximately 7 hours after the
initiating event. Extending DC
power availability to HCTL could
allow an additional three hours of
injection beyond the 4 hour battery
life would provide a small marginal
' benefit for RPV injection
" See also SAMAs 93, 94, 97, 98,
127, and 128
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
174 Add a motor train of 19 For PWRs that do not have #1 - Not Quad Cities is equipped with both References 27, N/A
AFW o the Steam any motor trains of AFW, this | applicable to | motor driven and turbine driven 62, 53 and 60
trains would increase reliability in the Quad injection systems.
non-SBO sequences. Cities
Design
175 Create ability for 19 This SAMA would be a back- | #3 - Already [ The Standby Coolant Supply I1s Reference 28 N/A
emergency up water supply for the implemented | available as an altemate water
connections of existing feedwater/condensate at Quad source to the condenser,
or altemate water systems, Cities
sources to
feedwater/condensate
176 Use FP system as a 19 This SAMA would create a #1 - Not PWR i1ssue. N/A to BWR N/A N/A
back-up for SG back-up to mamn and AFW for | applicable to
inventory SG water supply. the Quad
Cities
Design
177 Procure a portable 19 This SAMA would provide a #1 - Not Quad Cities does not have an Reference 26 N/A
diesel pump for back-up to the city water applicable to | Isolation Condenser system.
isolation condenser supply and diesel FP system | the Quad
make-up pump for isolation condenser | Cities
make-up Design
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number i '
178 Install an independent 19 This SAMA would allow #4 - No HPCI and RCIC are the turbine References 61 N/A
diesel generator for the continued inventory make-up | significant .| driven injection systems for Quad and 62
CST make-up pumps to the CST during an SBO. safety Cities The CCSTs each have a
benefit /| nominal water supply of 260,000
'| gallons and the reserved volume
(only accessible by SSMP, HPCI,
and RCIC) is 90,000 gallons. Given
a battery life of 4 hours (required for
1 HPCI/RCIC operation) and an initial
volume of 80,000 gallons, no
additional water source would be
required for injection during the 4
hour SBO mission time Minimal
' benefit would be gained from this
SAMA
' Similar item is addressed under
C e proposed SAMA #60
179 Change fatlure position 19 This SAMA would allow #3 - Already | The condenser makeup valve fails - | Reference 65 N/A
’ of condenser make-up greater inventory for the AFW | implemented | closed on loss of air.
valve pumps by preventing CST at Quad
flow diversion to the Cities ' .
condenser if the condenser ' -
make-up valve fails open on
: loss of air or power.
180 Create passive 19 This SAMA would reduce #1 - Not Secondary side cooling is a PWR N/A N/A
secondary side CDF from the loss of applicable to | issue.
coolers. Feedwater by providing a the Quad ,
passive heat removal loop Cities"
with a condenser and heat Design
sink.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
181 Replace current 19 This SAMA would reduce the | #3 - Already | Quad Cities has muitiple SRVs that | Reference 39 N/A
PORVs with larger dependencies required for implemented | provide the capability to support
ones such that only successful feed and bleed. at Quad "feed and bleed" operation, 1 e , RPV
one is required for Cities depressurnization.
successful feed and
bleed.
182 Install motor-driven 1 SAMA would increase the #3 - Already | Quad Cities has three motor driven | Reference 63 N/A
feedwater pump. 12 availability of injection implemented | Feedwater pumps
subsequent to MSIV closure. | at Quad
, Cities
183 Use Main FW pumps 82 This SAMA involves a #1 - Not Quad Cities does not have Steam Reference 63 N/A
for a Loss of Heat Sink procedural change that would | appiicable to | Generators Main feedwater is
Event allow for a faster response to | the Quad already used routinely after reactor
loss of the secondary heat Cities scram,
sink. Use of only the Design
feedwater booster pumps for
injection to the SGs requires
depressurization to about 350
psig; before the time this
pressure is reached,
conditions would be met for
initiating feed and bleed.
Using the available turbine
driven feedwater pumps to
inject water into the SGs at a
high pressure rather than
using the feedwater booster
alone allows injection without
the time consuming
depressurization
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase ll
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
Improvements in Core Cooling Systems
184 Provide the capability 19 This SAMA would provide an | #3 - Already | The Quad Cities Fire System is Reference 54 N/A
for diesel driven, low extra water source in implemented | equipped with diesel driven pumps
pressure vessel make- sequences in which the at Quad which are capable of providing low
up reactor is depressurized and | Cities pressure injection to the RPV by
all other injection is pumping through the idle SSMP or
unavailable (e g, FP system) by hose connection to the RHR.
Quad Cities
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TABLE F-1
PHASE | SAMA (Cont’d)

Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement

Screening
Criteria
[See Notes]

Disposition

Disposition
Reference

Phase !l
SAMAID
number

185 Provide an additional
HPSI pump with an
independent diesel

19

This SAMA would reduce the
frequency of core melt from
small LOCA and SBO
sequences

#3 - Already
implemented
at Quad
Cities

This is primarily a PWR insight
where RPV depressurization is not
as easily available. The availability
of an additional tugh pressure water
injection source is not a significant
risk reduction measure for Quad
Cities because of the existing
design

Quad Cities has substantial high
pressure RPV inventory control
methods. These include.

- HPCI

- RCIC

- Feedwater (motor driven)
- CRD pumps

- SSMP

These methods represent
substantial high pressure inventory
control methods.

HPCI and RCIC are turbine dniven
systems that operate initially
independent of AC power

FW depends on offiste AC power to
provide high pressure injection.

Onsite AC power is available from
either unit EDG the swing EDG, or
either SBO DG (5 sources) to
support CRD operation

Reference 64,
SAMA 132

N/A
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA ' [See Notes] number
number
185 Quad Cities has a Safe Shutdown
(Cont'd) Makeup Pump Available (SSMP)
whose purpose is to provide an
alternative to the Reactor Core
Isolation Cooling (RCIC) system for
safe shutdown. Onsite AC power is
available from either unit EDG or
either SBO DG (4 sources). A more
cost effective solution that providing
a dedicated diese! fo rht eSSMP
would be to enable cross-tie to the
12EDG This is examined in SAMA
132,
186 Install an independent 19 This SAMA would allow #2 - Smilar | See SAMA 185 N/A N/A
AC HPSI system make-up and feed and bleed | itemis
capabilities during an SBO. addressed
under other
proposed
SAMAs,
187 Create the ability 19 This SAMA would provide a #3 - Already | Quad Cities has the capability to N/A N/A
tomanually align ECCS back-up should automatic or | implemented | align ECCS for recirculation via local
recirculation remote operation fail. at Quad valve manipulation,
Cities
188 Implement an RWT 19 This SAMA would decrease #2 - Simiar | For a BWR, the functional equivalent | References 42 N/A
make-up procedure CDF from ISLOCA scenanos, | itemis would be CST make-up See SAMA | and 80
some smaller break LOCA addressed 60
scenarios, and SGTR under other
proposed
SAMAs
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PHASE | SAMA (Cont'd)

Phase |
SAMA
ID
number

SAMA title

Source
Reference
of SAMA

Result of potential
enhancement

Screening
Criteria
[See Notes]

Disposition

Phase Il
SAMA ID
number

Disposition
Reference

189 Stop low pressure
safety injection pumps
earlier in medium or
large LOCAs.

19

This SAMA would provide
more time to perform
recirculation swap over.

#1 - Not
applicable to
the Quad
Cities
Design

There is no true equivalent of the
PWR "swap over to recirculation”
action at Quad Cities. The normal
alignment of RHR in LPCI| mode is
already a recirculation-like flowpath
which takes suction from the
suppression pool, passes through
the RHR heat exchangers, and
injects to the RPV, Suction sources
for other injection systems are
aligned as directed in the EOPs
based on CCST and suppression
pool levels The procedures were
developed based on providing
adequate NPSH to the pumps and
preventing overfill of the
containment. In addition, other
injection systems (or the opposite
RHR loop) can provide make-up
water to the RPV concurrent with
RHR suppression pool cooling so
that it is not necessary to stop one
function prior to beginning the other,

References 27 N/A
and 39
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PHASE | SAMA (Cont'd)
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number

SAMA title

Source
Reference
of SAMA

Result of potentia!
enhancement
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[See Notes]

Disposition

Disposition
Reference
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SAMAID
number

190

Emphasize timely
swap over in operator
training.

19

This SAMA would reduce
human error probability of
recirculation failure,

#1 - Not
applicable to
the Quad
Cities
Design

There 1s no true equivalent of the
PWR "swap over to recirculation”
action at Quad Cities The normal
alignment of RHR in LPCI mode is
already a recirculation-like flowpath
which takes suction from the
suppression pool, passes through
the RHR heat exchangers, and
injects to the RPV. Suction sources
for other injection systems are
aligned as directed in the EOPs
based on CCST and suppression
pool levels The procedures were
developed based on providing
adequate NPSH to the pumps and
preventing ovefrfill of the
containment In addition, other
injection systems (or the opposite
RHR loop) can provide make-up
water to the RPV concurrent with
RHR suppression pool cooling so
that it is not necessary to stop one
function prior to beginning the other.

References 27
and 39

N/A
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Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference . enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
191 Upgrade Chemical and 19 For a plant like the AP600 #5 - Cost A potential functional equivalent for Reference 19 N/A
Volume Control where the Chemical and waould be Quad Cities would be the
System to mitigate Volume Control System more than enhancement of the RWCU system
small LOCAs. cannot mitigate a Small nsk benefit such that injection flow rates on the
LOCA, an upgrade would order of 1000 gpm were possible
decrease the Small LOCA This change is considered to be
CDF contribution similar in function, scope, and cost
to SAMA 185 ($5-$10 million) with
the exception of the independent
power source. However, new power
circuits and wiring would hkely be
needed for the larger pumps The
low end of the cost of
implementation estimate ($5 million)
ts judged to be applicable for this
SAMA, which is greater than the
maximum averted cost risk for Quad
Cities as defined in Section F 4 7
192 Install an active HPSI 19 For a plant ike the AP600 #3 - Already | The SSMP, RCIC, and HPC! References 52, N/A
system. where an active HPSI system | implemented | systems provide high pressure 53, and 64
does not exist, this SAMA at Quad injection at Quad Cities
would add redundancy in Cities
HPSI.
193 Change "in- 19 This SAMA would remove #1 - Not Not a BWR issue. Common cause Reference 47 N/A
containment” RWT common mode failure of all applicable to | failure of CCST suction valves does
suction from 4 check four injection paths, the Quad not disable the low pressure
valves to 2 check and Cities injection systems Adequate
2 air operated valves Design redundancy in design already exists
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference enhancement Criterla Reference SAMAID
ID of SAMA [See Notes] number
number
194 Replace 2 of the 4 19 This SAMA would reduce the | #4 - No Quad Cities has a diverse set of Reference 47 N/A
safety injection (SI) Sl system common cause significant injection systems and more than one
pumps with diesel- failure probability. This safety method of containment heat
.| powered pumps. SAMA was intended for the benefit removal. Common cause failure of
System 80+, which has four the 4 train RHR system is a low
trains of Sl. contributor to nsk and removing the
4/4 system failures would have
minimal impact on the results. The
CCF of all four RHR pumps to run
(1RHPM1ABCD--XCC) has a Risk
Reduction Worth of 1.000 (with
respect to CDF) The CCF of all four
RHR pumps to fail to start
(1RHPM1ABCD--ACC) does not
appear in any CDF cutsets above
the truncation limit for the plant
mode! and would not impact the
results if it were improved.
195 Align low pressure 19 This SAMA would help to #3 - Already | Quad Cities design and procedure Reference 66 N/A
core injection or core ensure low pressure ECCS implemented | flexibility allow this to be performed
spray to the CST on can be maintained in loss of at Quad at the operator's discretion.
loss of suppression suppression pool cooling Cities
pool cooling scenarios. ‘
196 Raise high pressure 19 This SAMA would ensure #4 - No The HPCI high backpressure trip is Reference 33 N/A
core injection/reactor high pressure core significant already set at a pressure above the | and 67
core isolation cooling injection/reactor core isolation | safety containment ultimate pressure, thus,
backpressure trip cooling availability when high | benefit raising the trip limit would have very
setpoints suppression pool < limited impact. The RCIC trip limit
temperatures exist. could be increased or bypassed, but
the benefit would also be small
because RPV depressurization 1s
required before containment
conditions are above these back
pressure set points. Therefore, no
benefit is gained from increasing
these numerical values.
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PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
197 Improve the reliability 19 This SAMA would reduce the | #5 - Cost High pressure melt scenarios are N/A N/A
of the automatic frequency of high pressure would be significant contnbutors to the Quad
depressurization core damage sequences. more than Cities CDF. The SAMA is
system. risk benefit interpreted to mean improved
reliability of the ERVs and Target
Rock SRVs and their support
systems A plant modification to
eliminate dependence on DC power
to increase the success probability
of these valves would reduce the
high pressure injection accident
classes of IA and IE
No such design is currently
available This would require a
research and development project
198 Disallow automatic 19 This SAMA would improve #3 - Already | The Quad Cities EOPs provide Reference 39 N/A
vessel operator control of the plant implemented | directions for the operators to inhibit
depressunzation in at Quad ADS under specific non-ATWS
non-ATWS scenarios Cities conditions. Successful performance
of this step demonstrates control of
the plant Given that the operator is
not able to complete the ADS inhibit
action, the automatic
depressurization action I1s desirable
to ensure the next step I1s taken to
ensure adequate core cooling.
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SAMA Reference enhancement Criterla Reference SAMA ID
ID of SAMA [See Notes] number
number
199 Create automatic swap 19 This SAMA would reduce the | #1 - Not There is no true equivalent of the References 27 N/A
over to recirculation on human error contribution from | applicable to | PWR "swap over to recirculation” and 39 i
RWT depletion recirculation failure. the Quad action at Quad Cities The normal
Cities | alignment of RHR in LPC! mode is
Design already a recirculation-like flowpath
which takes suction from the
suppression pool, and injects to the
RPV. Suction sources for other
injection systems are aligned as
directed in the EOPs based on
CCST and suppression pool levels
3 The procedures were developed
based on providing adequate NPSH
to the pumps and preventing overfill
of the containment. In addition,
other injection systems (or the
opposite RHR loop) can provide
make-up water to the RPV
concurrent with RHR suppression
pool cooling so that it is not
necessary to stop one function prior
to beginning the other.
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200

Proceduralize
intermittent operation
of HPCI.

1

SAMA would allow for
extended duration of HPC|
availability.

#3 - Already
implemented
at Quad
Cities

Limitations on HPCI operation in an

SBO are based on battery depletion.

Multiple starts and stops of the
system are a larger drain on the
battery than continuous operation
with excess flow directed to the
torus. In addition, multiple starts of
the system introduce additional start
demands which may increase the
system failure probability for a given
period of operation. The principal
sequence dependent limitation for
operation of HPCI 1s battery hife in
SBO and HCTL in other sequences
where RHR suppression pool
cooling is not available. Negligible
benefit has been identified for this
SAMA at Quad Cities

HPCI pump operation must be
controlled for SBO to preclude the
minimum flow valve operation from
dumping excessive amounts of
CCST water to the torus  HPClin
the CCST pressure control mode is
recommended and currently
preferred operating mode of HPCI.

References 52
and 61

N/A
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Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase i
SAMA Reference enhancement Criterla Reference SAMA ID
ID of SAMA [See Notes] number
number
201 Increase available net 1 SAMA increases the #5 - Cost Requires major plant changes such | N/A N/A
positive suction head probability that these pumps | would be as new RHR pumps, moving the
(NPSH) for injection will be available to inject more than RHR pumps, a new suppression
pumps coolant into the vessel by risk benefit pool design, a larger CCST (only
increasing the available applicable for injection phase), or an
NPSH for the injection additional contalnment cooling
pumps. system. The cost of these changes
would exceed the maximum averted
cost-risk for Quad Cities as defined
in Section F.4.7.
202 Modify Reactor Water 1 SAMA would provide an #5 - Cost In order to make RWCU a viable N/A N/A
Cleanup (RWCU) for additional source of decay would be heat removal system, the piping,
use as a decay heat heat removal more than pumps, heat exchangers, and power
removal system and risk benefit sources would have to be upgraded
proceduralize use This SAMA is considered to be
similar in scope to SAMA 191. The
cost of implementation for such a
change (approximately $5 million) is
greater than the maximum averted
‘ cost-risk for Quad Cities.
203 CRD Injection 16 SAMA would supply an #3 - Already | CRD 1s procedurally directed for N/A N/A
83 additional method of level implemented | RPV injection. CRD is credited in the
restoration by using a non- at Quad PRA as adequate for RPV injection
safety system. At Quad Cities after initial success of other injection
Cities, CRD injection is sources No change in this success
already directed However, if criteria is anticipated if the procedure
the procedures were is further enhanced to immediately
enhanced to direct alignment align both CRD pumps for RPV
of both CRD pumps into a injection at maximum flow. In
high flowrate configuration, addition, such a change could
CRD would become a detract from other immediate
valuable high pressure operator actions thereby introducing
injection source. competing risks.
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Phase | SAMA title Source Resulit of potential Screening Disposition Disposition Phase li
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
204 Condensate Pumps for 16 SAMA to provide an #3 - Already | Condensate Iinjection 1s directed in Reference 39 N/A
Injection 83 additional option for coolant implemented | the EOPs,
injection when other systems { at Quad
are unavailable or inadequate | Cities
205 Align EDG to CRD for 16 SAMA to provide power to an | #3 - Already | QCOA 6100-03 directs the operators | Reference 41 N/A
Injection additional injection source implemented | to power the normal AC buses from
dunng loss of power events at Quad the emergency AC buses when the
Cities normal power supply is lost to allow
operation of required equipment.
206 Re-open MSIVs 16 SAMA to regain the main #3 - Already | There are two important aspects of | References 69 N/A
condenser as a heat sink by implemented | the MSIV closure response. and 83
re-opening the MSIVs at Quad
Cities - For non-ATWS condtions, the
ability to rapidly respond to MSIV
closure and restore the main
condenser as a heat sink is not
explicitly directed. However, training
and simulation practice is to re-open
the MSIVs as quickly as possible.
This has been demonstrated in the
simulator
- For ATWS conditions, Quad
Cities EOPs direct MSIV low level
closure bypass using QCOP 250-2
in order to retain the main condenser
as a heat sink. Operator Interviews
suggest that while the action to re-
open the MSIVs is not
proceduralized, the operators would
perform the action to re-establish a
heat sink
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Phasel, SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
1D of SAMA [See Notes] number
number
207 Bypass RCIC Turbine 16 SAMA would allow RCIC to #2 - Similar | See SAMA 196 N/A N/A
Exhaust Pressure Trip .| operate longer. item is
addressed
under other
proposed
SAMAs
208 2.a. Passive High 17 SAMA wll improve prevention | #5 - Cost The cost of this enhancement has Reference 17 N/A
Pressure System of core melt sequences by would be been estimated to be $1 7 million in
providing additional high more than Reference 17. This is greater than
pressure capability to remove | risk benefit the maximum averted cost-risk for
decay heat through an Quad Citres as defined in Section
isolation condenser type - ' F4.7. -
system
209 2.c. Suppression Pool 17 SAMA will improve prevention | #5 - Cost From a review of the contributors to | N/A N/A
Jockey Pump of core melt sequences by would be the Quad Cities risk profile it is found
providing a small makeup more than that the availability of low pressure
pump to provide low pressure | risk benefit pumps for RPV make up is not a
decay heat removal from the . dominant contributor. The low
RPV using the suppression pressure pump availability for RPV
pool as a source of water. injection is a negligible contributor to
g the risk profite. The expense of
' adding another low pressure
injection system without introducing
severe competing risks is expected
to be high. It can be concluded that
the cost will not be able to be
justified.
210 2 d. Improved High 17 SAMA will improve prevention | #3 - Already | Existing reliabihty improvement N/A
Pressure Systems 83 of core melt sequences by implemented | program for HPCI/RCIC: '
improving refiability of high at Quad
pressure capability to remove | Cities - GE SILs regarding HPCI/RCIC
decay heat, rehability
improvements
- Maintenance rule
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Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes) number
number
211 2 e. Additional Active 17 SAMA will improve reliability #2 - Similar | See SAMAs 185, 186, 192, and 208 | N/A N/A
High Pressure System of high pressure decay heat item is
removal by adding an addressed
additional system. under other
proposed
SAMAs
212 2.f. Improved Low 17 SAMA would provide fire #3 - Already | The Fire Protection pump at Quad Reference 54 N/A
Pressure System protection system pump(s) for | implemented | Cities Is Capable of serving as a low
(Firepump) use in low pressure at Quad - pressure injection systems or a
scenarios. Cities suction source for other plant
Injection systems
213 4.b. CUW Decay Heat 17 This SAMA provides a means | #2 - Similar | See SAMA 202. The CUW system | N/A N/A
Removal for Alternate Decay Heat itemis in ABWR Is equivalent to the RWCU
Removal. addressed system at Quad Cities.
under other
proposed
SAMAs
214 4.c. High Flow 17 SAMA would improve #5 - Cost Increasing the capabilities of SAMA 35 N/A
Suppression Pool suppression pool cooling for would be suppression pool would require new
Cooling ATWS response more than pumps, heat exchangers, piping,
risk benefit and other equipment. The
implementation cost of this change
is considered to be approximately
equivalent to SAMA 35 ($5.8 mullion)
and is screened from further review
as it is significantly greater than the
maximum averted cost-risk for Quad
Cities as defined in Section F 4 7
215 8.c. Diverse Injection 17 SAMA will improve prevention | #2 - Similar See SAMAs 184, 185, 186, 192, N/A N/A
System of core melt sequences by item is 208, 210, and 211
providing additional injection addressed
capabilities under other
proposed
SAMAs.
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SAMA - Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
216 Delete High DW 83 This SAMA would allow the #6 - Retain SDC could be used for DHR in N/A
Pressure Signal from initiation of SDC when the conditions where it is currently
SDC isolation drywell is at elevated precluded from use Removal of this
pressures, logic is not a cost beneficial
modification but would be a safety
enhancement if justified on other
bases
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217 Use SSMP to provide
injection to Unit 1 and
Unit 2 simultaneously

83

The SSMP provides injection
to one unit at a time. Injection
to both units simultaneously
could be beneficial in cases
where only SSMP injection is
available This would
eliminate the need to
alternate injection between
the units

#4 - No
significant
safety
benefit

This SAMA only applies to dual unit
initiators  For single unit initiators,
SSMP can be dedicated to the
shutdown unit

The SSMP flow rate is sufficient to
support a single unit for adequate
core cooling if it is the sole injection
source and the event resembles an
MSIV closure from full power. In
that case, sharing of SSMP is not an
effective option,

For other less severe cases (e.g ,
reduced power operation, other
Injection sources available), the
SSMP 1s sufficient to refill the RPV
to Level 8 Therefore, the number of
SSMP “cycles” to alternate between
units Is relatively low, 1 e,
approximately ten over the 24-hour
mission time. The SSMP can be
easily switched from one unit to the
other through the manipulation of
two MOVs In addition to the MOVs,
there are four check valves that also
need to open per “cycle.” This
results in a small change in SSMP
failure probability of 6 4E-3(" (12%
of the SSMP unavailability not
counting the support systems) and a
negligible change to the Quad Cities
nsk profile,

N/A

N/A
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SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
218 Install a high level 83 This would help prevent #5 - Cost The impact of this SAMA is very low | N/A N/A
SSMP pump trip to inadvertent would be Water solid overpressurization is
avoid water solid overpressurization of the more than currently modeled in the PSA to be a
operation of the RPV, RPV. risk benefit | negligible contnbutor to risk.
219 Develop procedures to 83 This SAMA increases the #6 - Retain Evaluate the benefit of improved N/A
control Feedwater flow functionality of Feedwater in Feedwater level control given loss of
without 125 VDC loss of DC scenarios and DC.
power to prevent increases the probability of .
tripping Feedwater on successful level control.
High/Low level
220 Remove Loop Select 83 In the event that there is no #6 - Retain Evaluate the benefit removal or N/A
Logic break in the recirc loops and bypass of LPCI Loop Select Logic.
there is a Loop "B" injection
path failure, the Loop "A"
injection path is precluded
from use. Removal of the
LPCI Loop Select Logic or
installation of a bypass switch
would allow use of the "A"
1o0p for injection in the event
of a "B" injection path failure.
221 Demonstrate RCIC 83 This SAMA would increase #6 - Retain Determine if demonstrating the N/A
operability following the operators' options for low operability of RCIC after
depressurization pressure vessel injection depressurization is a cost-beneficial
4 effort Alternatively, Emergency
depressurization could be directed to
be stopped at 100 psig
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SAMA Reference enhancement Criterla Reference SAMA ID
ID of SAMA [See Notes] number
number
Instrument Air/Gas Improvements
222 Modify EOPs for ability 19 For plants that do not have #3 - Already | QCOA 6100-03 directs the operators | Reference 41 N/A
to align diesel power to diesel power to all normal and | implemented | to power the normal AC buses from
more air compressors. back-up air compressors, this | at Quad the emergency AC buses when the
change would increase the Cities normal power supply is lost to allow
reliability of 1A after a LOOP. operation of required equipment.
Performance of this procedure
provides the Instrument Air system
and its support systems with power
223 Replace old air 19 This SAMA would improve #3 - Already | - Adequate reliability now exists Reference 85 N/A
compressors with more reliability and increase implemented | - Loss of IA is not a significant
reliable ones availability of the 1A at Quad contributor to nsk
compressors, Cities - Maintenance rule program
monitors reliability and provides
early warning to system
degradation
- Cost Is expected to exceed any
rnisk benefit
224 Install nitrogen bottles 19 This SAMA would extend #1 - Not Quad Cities depressurization Reference 70 N/A
as a back-up gas operation of safety relief applicable to | capability is primanly supported by
supply for safety relief valves duning an SBO and the Quad DC power. The EMRVs are
valves. loss of air events (BWRs). Cities powered by 125V DC and are
Design available during an SBO. The single
Target Rock SRV uses Drywell Air
as the motive power to open the
valve against spring pressure, but
125V DC 1s still required for valve
control. An accumulator is available
to allow a limited number of SRV
openings after loss of Instrument Air
Service
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225 Allow cross connection
of uninterruptable
compressed air supply
to opposite unit,

12
13
83

SAMA would increase the
ability to vent containment
using the hardened vent.

#3 - Already
implemented
at Quad
Cities

An inter-unit Instrument Air crosstie
valve already exists at Quad Cities
and can be opened locally. A
connection to the Service Air System
also exists for each unit (the unit
Service Air compressors output to a
common header such that the two
units are normally fully cross-tied).

A plant modification is already
approved to increase instrument air
reliabilty for such things as venting
for long-term sequences, by
providing for connection of a truck-
mounted compressor. Unit 1 & 2

-Instrument Air Mods (EC 335806

and EC335807, respectively) add
ability to tie in truck-mounted I1A
compressor to |A system to allow
opening of containment vents in
cases of extended loss of
|A/containment heat removal The
medification to be installed by
12/31/02 provides the necessary
piping and supports to permit
temporary hook-up of a 1600 CFM,
diesel Driven, Air Compressorto a
3" NPT Threaded connection on the
Instrument Air System Several area
rental facilities have been contacted
and all have stated that they have
the ab

Reference 71

N/A
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number
226 Allow local, manual 82 This SAMA wiil allow re- #1 - Not PWR 1ssue. N/A to BWR N/A N/A
operation of Instrument establishment of Instrument applicable to
Aur isolation valves Air flow to the Pressurizer the Quad
PORVs and subsequent Cities
alignment of feed and bleed Design
for sequences in which the
accumulators have been
depleted and the A isolation
valves' air operators fail to
cycle on an "open" signal
(assuming Instrument Air is
available)
ATWS Mitigation
227 Install MG set trip 19 This SAMA would provide tnp | #1 - Not PWR feature, not applicable to N/A
breakers in control breakers for the MG sets in applicableto | BWRs.
room the control room. In some the Quad
plants, MG set breaker trip Cities
requires action to be taken Design
outside of the control room.
Adding control capability to
the control room would
reduce the trip failure
probability in sequences
where immediate action is
required (e g , ATWS).
228 Add capability to 19 This SAMA would decrease #1 - Not - Only PWRs have reactor trip N/A
remove power from the the time to insert the control applicable to | breakers
bus powering the rods if the reactor trip the Quad - Quad Cities has backup scram
control rods breakers fail (during a loss an | Cities capability via
MSIV closure ATWS which Design the ARl system
has a rapid pressure
excursion)
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number
229 Create cross-connect 19 This SAMA would improve - | #1 - Not Each unit's SLC system has two Reference 72 N/A
ability for standby reliability for boron injection applicable to | trains which have common suction
liquid control trains during an ATWS event. the Quad and discharge headers Redundant
Cities suction and discharge paths exist
Design beyond these headers, which can be
isolated, if required No further
: cross connection is beneficial
between the trains of a given unit
An inter unit cross-tie 1s a potential
enhancement but the potential
competing risk of flow diversion is
considered to far outweigh the
benefits :
230 Create an alternate 19 This SAMA would improve #3 - Already | RWCU can be used as an alternate | Reference 72 N/A
boron injection rehiability for boron injection implemented | boron injection system as described
capability (back-up to during an ATWS event at Quad in QCOP 1200-10
standby liquid control) Citries
231 Remove or allow 19 On failure on high pressure #3 - Already | Currently included as part of Reference 73 N/A
override of low core injection and implemented | simulator training program
pressure core injection condensate, some plants at Quad
during an ATWS direct reactor Cities
‘ depressurization followed by
5 minutes of low pressure
core injection. This SAMA
would allow control of low
pressure core injection
immediately.
232 Install a system of 19 This SAMA would improve #3 - Already | This is primanly a PWR insight. Reference 74 N/A
relief valves that equipment availability after an | implemented | BWRs are already equipped with
prevents any ATWS. at Quad adequate pressure control methods
equipment damage Cities even for the worst case ATWS, The
from a pressure spike ! pressure relief function during an
during an ATWS ATWS at Quad Cities is assumed to
require 12 of 13 SVs with RPT.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA {See Notes] number
number
233 Create a boron 19 This SAMA would provide a #3 - Already | Quad Cities already has boron Reference 72 N/A
injection system to redundant means to shut implemented | injection capabllities.
back up the down the reactor. at Quad
mechanical control Cities
rods.
234 Provide an additional 19 This SAMA would improve #3 - Already | An alternate Instrument system N/A N/A
Instrument system for instrument and control implemented | exists at Quad Cities.
ATWS mitigation (e g, redundancy and reduce the at Quad
ATWS mitigation ATWS frequency Ciies
scram actuation
cireuitry).
235 Increase the safety 1 SAMA addresses the risk #3 - Already | The SRV reseat reliability at Quad N/A N/A
relief valve (SRV) associated with dilution of implemented | Cities is based on plant specific data
reseat reliability. boron caused by the falure of | at Quad and 1s not judged to be of low
the SRVs to reseat after Cities reliabiity This reliability 1s already
standby liquid control (SLC) monitored by the Maintenance Rule
injection. Program. The SRV reseat reliability
has been factored into the PRA and
has indicated that the SRV failure to
reseat under failure to scram
conditions represents a negligible
contnbution to risk.
236 Use control rod dnive 1 SAMA provides an additional | #2 - Similar | See SAMA 230. N/A N/A
(CRD) for alternate system to address ATWS with | item is
boron injection SLC fallure or unavailability addressed RWCU 1s used in place of CRD.
under other
proposed
SAMAs
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
237 Bypass MSIV isolation 83 SAMA will afford operators #5 - Retain Bypass of MSIV isolation is Reference 69 N/A
in Turbine Trip ATWS more time to perform actions procedurally directed in the EOPs;
scenarios The discharge of a substantial however, this action requires the use
fraction of steam to the main of jumpers. A dedicated switch for
condenser (i e , as opposed bypassing the low level interlock
to into the primary would be desirable
containment) affords the
operator more time to perform
actions (e g, SLC injection,
lower water level,
depressurize RPV) than if the
main condenser was
unavailable, resulting in lower
human error probabilities .
238 Enhance operator 1 SAMA will reduce human #3 - Already | Operator actions during ATWS Reference 73 N/A
actions during ATWS error probabilities during implemented | scenarios are clearly directed in the
ATWS at Quad Quad Cities EOPs (QGAs) and
Cities receive substantial emphasis in
training.
239 Guard against SLC 16 SAMA to control vessel #3 - Already | SLC initiation and existing Reference 75 N/A
dilution injection to prevent boron loss | implemented | procedures guard against dilution
or dilution following SLC at Quad (RWCU isolation and overfill
injection” Cities prevention).
240 11.a. ATWS Sized 17 This SAMA would be provide | #2-Similar | See SAMA 40 N/A N/A
Vent the ability to remove reactor | item is
heat from ATWS events. addressed
’ under other
proposed
SAMAs.
241 11.b. Improved ATWS 17 This SAMA includes items #2 - Similar | Addressed by SAMAs 234 through N/A N/A
Capability which reduce the contribution | itemis 240, 242, and 243
of ATWS to core damage and | addressed
release frequencies. under other
proposed
SAMAs.
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase I
SAMA Reference . enhancement Criterla Reference SAMAID
ID of SAMA [See Notes] number
humber
242 Diversify the explosive 83 An alternate means of #6 - Retain SBLC injection failure ts a dominant | N/A
valve operation opening a pathway to the contributor to ATWS mitigation
RPV for SBLC injection would fallure. Evaluate SBLC system
improve the success- improvements
probability for reactor
shutdown.
243 Enrich Boron 83 The increased boron #6 - Retain Increasing the boron concentration N/A
concentration will reduce the for SBLC may be a cost effective
time required to achieve the means of reducing ATWS risk
shutdown concentration This
will provide increased margin
in the accident timeline for
successful operator activation
of SBLC
Other Improvements
244 Provide capability for 19 Manual operation of these #1 - Not Quad Cities does not have Reference 70 N/A
remote operation of valves is required inan SBO | applicable to secondary side relief valves critical
secondary side relief scenario High area the Quad to SBO mitigation An approximate
valves in an SBO temperatures may be Cities functional equivalent to the
encountered In this case (no | Design secondary side relief valves at Quad
ventilation to main steam Cities are the SRVs, but these are
areas), and remote operation already operated from the control
could improve success room since the valves are located
probability within the pnmary containment.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number | - .
245 Create/enhance RCS 19 With either a new #5 - Cost PWR issue related to the imited Reference 19, N/A
depressurization ability depressurization system, or would be depressunzation capability of the 85
with existing PORVs, head more than PWR. In addition, reference 19
vents, and secondary side risk benefit estimates the cost of this SAMA to
valve, RCS depressurization range between $500,000 and $4 6
would allow earlier low million. For Quad Cities, more
pressure ECCS injection. effective depressurization ,
Even if core damage occurs, capabilities would require significant
low RCS pressure would hardware changes and/or additions
alleviate some concerns on top of the analysis that would be
about high pressure melt required to implement the change.
ejection. . The cost estimate for the
modification is considered to be on
the high end of the range provided in
Reference 19. 'The cost of
implementation for this SAMA is
judged to greatly exceed the
maximum averted cost-risk for Quad
- Cities as defined in Section F.4.7.
246 Make procedural 19 This SAMA would reduce #3 - Already | The EOP procedures recognize the References 39, N/A
changes only for the RCS pressure without the implemented | importance of depressurization. A 73, and 76
RCS depressurization cost of a new system at Quad list of all alternate depressurization
option ) Cities systems is included in the EOPs as
well ‘as reference to procedures
where applicable.
EGC continues to follow closely the
: BWROG development of generic
EOP/SAGs and implements the
) latest procedural guidance as they
become available.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phasel SAMA title Source Resuilt of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
247 Defeat 100% load 19 This SAMA would eliminate #1 - Not This SAMA is a PWR specificissue | Reference 19 N/A
rejection capability the possibility of a stuck open | applicable to | raised based on the estimated
PORYV after a LOOP, since the Quad importance of stuck open PORVs at
PORV opening would not be | Cities the Calvert Cliffs Nuclear Power
needed., Design Plant. No relevant, beneficial
functional equivalent has been
identified for BWRs.
248 Change control rod 19 Change failure positiontothe | #3 - Already | The control rod drive valves are sat Reference 46 N/A
dnive flow CV failure "fail-safest" position. implemented | to fail in a position that will result in a
position at Quad scram given failure of supporting
Cities motive or control power.
249 Install secondary side 19 This SAMA would prevent #5 - Cost This 1s pnmanly a PWR 1ssue. The Reference 46 N/A
guard pipes up to the secondary side would be steam lines for a BWR inside the
MSiVs depressurization should a more than inboard MSIV are completely within
steam line break occur nsk benefit the containment requinng no guard
upstream of the main steam pipe Between the two MSIVsis a
isolation valves, This SAMA very short length of pipe that
would also guard against or contributes a negligible amount to
prevent consequential the CDF and LERF. The addition of
muiltiple SGTR following a a guard pipe to the steam tunnel for
Main Steam Line Break the short pipe length is judged to be
event. very expensive and substantially in
excess of any potential benefit
associated with risk reduction .
250 Install digital large 19 Upgrade plant #5 - Cost Large break LOCA risk is low. Reference 86 N/A
break LOCA protection instrumentation and logic to would be Upgraded instrumentation is
improve the capability to more than unproven, benefit is not known, cost
identify symptoms/precursors | risk benefit | is highly uncertain. The
of a large break LOCA (leak implementation could not be
before break) realistically justified.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMAID
D of SAMA [See Notes] number
number
251 Increase seismic 19 This SAMA would reduce #1 - Not Seismic issues were examined in Reference 19 N/A
capacity of the plant to seismically -induced CDF. applicable to | the Quad Cities IPEEE and the cost-
a high confidence, low the Quad effective means of reducing plant
probability failure of Cities risk were implemented as part of the
twice the Safe Design program. This SAMA was
Shutdown Earthquake. considered in the System 80+
original design submittal and is not
applicable to an existing plant.
252 Enhance the reliability 19 Inventory loss due to normal | #3 - Already | The Clean Demineralized Water References 78 N/A
of the demineralized leakage can resuilt in the implemented | pumps are powered by MCCs that and 79
water (DW) make-up failure of the CC and the at Quad can be powered from buses which
system through the SRW systems. Loss of CC Cities are aligned to the EDGs in a LOOP
addition of diesel- could challenge the RCP scenario. The Diesel Generator
backed power to one seals. Loss of SRWresults in Cooling Water System pumps are
or both of the DW the loss of three EDGs and already powered from diesel backed
make-up pumps the containment air coolers buses and are also not closed loop
(CACs). cooling systems,
253 Increase the reliability 12 SAMA reduces the probability | #3 - Already | Safety valves open against spnng Reference 47 N/A
of safety relief valves of a certain type of medium implemented | pressure, i.e., they open
by adding signals to break LOCA. Hatch at Quad automatically and on a real demand.
open them evaluated medium LOCA Cities Modification already in place at
automatically. initiated by an MS!V closure Quad Cities Refer to SAMAs 197
transient with a failure of and 257.
SRVs to open. Reducing the
likelihood of the failure for
SRVs to open, subsequently
reduces the occurrence of
this medium LOCA.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase |l
SAMA Reference enhancement Criteria Reference SAMAID
ID of SAMA [See Notes] number
number
254 Reduce DC 1 SAMA would ensure RPV #3 - Already | The Quad Cities plant has redundant | References 52, N/A
dependency between depressurization and high- implemented | DC power supplies that supply high | 53, and 70
high-pressure injection pressure injection upon aDC | at Quad pressure injection systems and the
system and ADS. failure. Cities RPV depressurization system. DC
power dependencies for ADS and
HPCI are capable of being cross tied
to opposite unit division. The
available 125V DC sources at Quad
Cities are used to supply control
power to both the ERV/SRV and the
HPCI and RCIC systems. Only a
complete failure of 125V DC would
preclude the availability of DC to one
of these systems
255 Increase seismic 11 SAMA would increase the #3 - Already | Refer to SAMA 251, Reference 51 N/A
ruggedness of plant 13 availability of necessary plant | implemented | Seismic issues were examined in
components 51 equipment during and after at Quad the Quad Cities IPEEE and the cost-
seismic events. Cities effective means of reducing plant
risk were implemented as part of the
program These changes include:
Replacing mercury switches in the
Fire Protection System
Improving MCC mounting and
anchor welds
Enhancing battery restraints .
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase
SAMA Reference enhancement Criterla Reference SAMA ID
ID of SAMA [See Notes) number
number
256 Enhance RPV 15 SAMA would decrease the #2 - Similar Refer to SAMAs 245, 246, 253, 254. | Reference 70 N/A
depressurization likelihood of core damage in itemis At Quad Cities all SRVs have two
capability loss of high pressure coolant | addressed redundant 125 VDC power supplies.
injection scenarios under other | Quad Cities Unit 1 has dedicated
proposed ERVs that do not require pneumatic
SAMAs supplies to operate for
depressurization. Unit 2 has PORVs
that also depend 'solely on 125V DC
Each unit also has one Target Rock
valve acts as a diverse, redundant
component that implements nitrogen
as the motive force to operate the
valve A three-way 125VDC
solenoid valve controls the nitrogen
supply to the valve An accumulator
and check valve arrangement stores
sufficient nitrogen to operate the
Target Rock valve for several cycles
in the event of a loss of the normal -
nitrogen supply to the valve
257 Enhance RPV 15 SAMA would decrease the #3 - Already | The EOP procedures recognize the | N/A N/A
depressurization likelihood of core damage in implemented | importance of depressurization A
procedures loss of high pressure coolant | at Quad list of all alternate depressurization
injection scenarios Cities systems is included in the EOPs as
well as reference to procedures
where applicable. See SAMA 246
and 197
258 1.b. Computer Aided 17 SAMA will improve prevention | #3 - Already | The Quad Cities control room 1s Reference 80 N/A
Instrumentation of core melt sequences by implemented | equipped with an information display
making operator actions more | at Quad system that is linked to the plant
refiable. Cities computer. This system displays
critical reactor and containment
parameters in a single location for
the operators' reference during an
accident (not during SBO).
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase| SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
259 1.c/d. Improved 17 SAMA will improve prevention | #3 - Already | The maintenance rule has been Reference 85 N/A
Maintenance of core melt sequences by implemented | implemented in the industry to
Procedures/Manuals increasing reliability of at Quad balance reliability and availability
important equipment Cities and in doing so attempts to optimize
the maintenance process. Root
cause analysis is required as part of
this program and will result in
procedure enhancements where
they are necessary and where they
will be effective in reducing
maintenance efrors
260 1.e. Improved Accaident 17 SAMA will improve prevention | #5 - Cost The nsk as measured by CDF, N/A N/A
Management of core melt sequences by would be LERF, and population dose is low
Instrumentation making operator actions more | more than The instrumentation available to the
reliable. nsk benefit operating crew at Quad Cities is
comparable to that available at other
BWRs Based on areview of the
accident sequences that contribute
to the Quad Cities risk profile, the
estimated nsk reduction associated
with additional accident mitigation
instrumentation 1s judged to be
neglgible
261 1.f. Remote Shutdown 17 This SAMA would allow #3 - Already | Quad Cities already has remote Reference 51 N/A
Station alternate system control in the | implemented | shutdown stations located outside
event that the control room at Quad the control room.
becomes uninhabitable. Cities
262 1g. Secunty System 17 Improvements in the site's #3 - Already | Electronic safety measures and Reference 81 N/A
secunty system would implemented | trained security personnel provide
decrease the potential for at Quad survelllance for the Quad Cities site
successful sabotage Cities A secunty system diesel generator
also exists to provide power to
surveillance and protective
equipment in the event that the
normal power supply is cut
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase Il
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number
263 2.b. Improved 17 SAMA wll improve #2 - Similar | Addressed in SAMAs 245, 246, 253, | N/A N/A
Depressurization depressurization system to item is 254, 257, and 258
allow more reliable accessto | addressed
low pressure systems. under other
proposed
SAMAs.
264 2 h. Safety Related 17 SAMA will improve availability | #2 - Similar | See SAMA 170 N/A N/A
Condensate Storage of CST following a Seismic itemis
Tank event addressed
under other
proposed
SAMAs
265 4.d. Passive 17 This SAMA will prevent #6 - Retain This SAMA may be a cost effective N/A
Overpressure Relief catastrophic fallure of the means of reducing risk at Quad
containment Controlled relief Cities
through a selected vent path
has a greater potential for Quad Cities has installed a hard
reducing the release of piped containment vent system that
radioactive material than provides a controlled means of
through a random break. containment overpressure relief.
The passtve feature of adding a
rupture disk to this system
introduces competing nisks that limit
the usefulness of the vent over the
spectrum of severe accidents.
266 8.b. Improved 17 This SAMA would improve #3 - Already | Operator response has been a focus | References 38 N/A
Operating Response the Iikelihood of success of implemented | at Quad Cities over the past decade. | and 39
operator actions taken in at Quad EPG/SAG Rev. 2 has been
response to an abnormal Cities implemented at Quad Cities.
condition Training has been improved and
procedures have been re-wnitten in
. an ongoing effort to improve
operator reliability.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase| SAMA title Source Result of potential Screening Disposition Disposition Phase li
SAMA Reference enhancement Criteria Reference SAMA ID
D of SAMA [See Notes] number
number
267 8 d. Operation 17 This SAMA would provide #3 - Already | The Maintenance Rule has enforced Engineering N/A
Experience Feedback information on the implemented | the industry trend of tracking judgement,
effectiveness of maintenance | at Quad component performance. This issue
practices and equipment: Cities is Judged to be addressed by the
reliability Maintenance Rule.
268 8.e. Improved SRV 17 This SAMA would improve #2 - Similar See SAMAs 235, 245, 246, 253, N/A N/A
Design SRV reliability, thus item is 254, 257, 258, and 271
increasing the likelihood that | addressed
sequences could be mitigated | under other
using low pressure heat proposed
removal SAMAs
269 12 a. Increased 17 This SAMA would reduce the | #2 - Similar | See SAMAs 112 and 255 N/A N/A
Seismic Margins nsk of core damage and item s
release during seismic addressed
events. under other
proposed
SAMAs.
270 13.b. System 17 This SAMA 1s intended to #2 - Similar | Addressed by SAMAs 13, 108, 114, | N/A N/A
Simplification address system simplification | items 149, 253, and 254
by the elimination of addressed
unnecessary interlocks, under other
automatic initiation of manual | proposed
actions or redundancy as a SAMAs.
means to reduce overall plant
risk.
271 Train operations crew 19 This SAMA would improve #4 - No The 120V AC system is not nsk Reference 43 N/A
for response to chances of a successful significant significant at Quad Cities While
inadvertent actuation response to the loss of two safety other plants have identified specific
signals 120V AC buses, which may benefit 120V AC failure scenarios that
cause inadvertent signal would lead the generation of
generation, tnadvertent signals, no comparable
vulnerabilities have been identified
at Quad Cities.
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TABLE F-1
PHASE | SAMA (Cont'd)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase lI
SAMA Reference enhancement Criteria Reference SAMA ID
ID of SAMA [See Notes] number
number :
272 Install tornado 19 This SAMA would improve #4 - No Additional measures could be taken [ Reference 51 N/A
protection on gas onsite AC power reliability. significant to improve the protection of the on-
turbine generators safety site AC power sources; however, the
- benefit. IPEEE investigated risk from high
wind events and found it to be
negligible. Specifically, the
emergency diesel generators are in
- safety category | structures
273 Provide additional 51 SAMA would provide #3 - Already | This fire related nisk mitrgation N/A
protection for cables additional fire suppression for | implemented | measure has been considered as
required for safe 1) cables identified as at Quad part of the fire PRA and the
shutdown susceptible to fire and 2) Cities reevaluation of methods to enhance
those areas containing cables response to a fire. Mitigation, if
which control redundant ' justified, was implemented. As
‘divisions of equipment. This such, no further actions are deemed
improvement would reduce cost effective
the likelihood that a fire will
progress to the point where it
will fail the local cables and
help prevent fires which will
fail multiple divisions of
equipment.
274 Enhance procedures to 51 SAMA would reduce the #3 - Already | This fire related risk mitigation N/A
consider selectively amount of manual actions implemented | measure has been considered as
stripping contro} required in the QCARPs and | at Quad part of the fire PRA and the
circuits from identified may reduce the number of Cities reevaluation of methods to enhance
buses in the event of a spurious actuations during a response to a fire. Mitigation, if
fire fire. justified, was implemented. As
such, no further actions are deemed
cost effective.
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TABLE F-1
PHASE | SAMA (Cont’d)
Phase | SAMA title Source Result of potential Screening Disposition Disposition Phase ll
SAMA Reference enhancement Criteria Reference SAMAID
ID of SAMA [See Notes] number
number
275 Install and use 51 SAMA would reduce the #3 - Already | This fire related nisk mitigation N/A
additional number of spunous implemented | measure has been considered as
Transfer/lsolation actuations dunng a fire. at Quad part of the fire PRA and the
switches Cities reevaluation of methods to enhance
response to a fire. Mitigation, if
justified, was implemented. As
such, no further actions are deemed
cost effective.
276 Reduce hot short 51 This SAMA is intended to #3 - Already | Equipment identified in the IPEEE as | Reference 51 N/A
potential address the potential for fires | implemented susceptible to hot shorts has been
to cause cable short circuits at Quad modified or placed under control of
that will preclude further use Cities revised procedures that mitigate the
of equipment. The effects of the hot shorts
configurations of certain
equipment are such that a
short will cause undesired
activation of the equipment
For example, a short In an
MOV's control cable may
cause the MOV to receive a
permanent "close" signal that
could run the motor to failure
or work against local valve
manipulations
Containment Heat Removal
277 Use RHRSW cross tie 83 This SAMA was identified as | #4 - No The physical capability to establish Reference 83 N/A
from opposite unit part of the risk insights from significant the cross tie exists. There are system
the Quad Cities PRA safety procedures to perform the alignment.
benefit. The insight merely is to establish
additional training and to specify
when it can be used This insight
while considered useful for further
investigation is a safety enhancement
that results in a small unmeasurable
nsk reduction benefit.
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SAMA Reference enhancement Criteria Reference SAMAID
1D of SAMA [See Notes] number
number
278 Provide mechanical 83 This SAMA seeks to #4 - No Calculation for BWR containment N/A
stops on AOVs for physically prevent rapid significant depressurization rates show that such
venting containment depressurization | safety physical stops are not adequate by
during venting by imposing benefit. themselves for this purpose.
physical stops on the vent
valves.
279 Control containment 83 This SAMA was denived from | #6 - Retain | There is a minor potential nsk
venting within a narrow the Quad Cities Risk Insights reduction associated with the SAMA
band of pressure document to establish a and a cost associated with procedure
narrow pressure control band changes, training, and
that would thereby prevent documentation.
rapid contatnment
depressurization when
venting is implemented thus
avoiding adverse impacts on
the low pressure ECCS
injection systems taking
suction from the torus.
280 Modify EALs so that a 83 This change will allow the #3 - The EALS include directions on the Reference 84 N/A
General Emergency declaration of a General Already declaration of a General Emergency
can be declared in long Emergency when decay heat | implemente | that allow suffictent latitude in the
term loss of decay heat removal has been lost and d at Quad declaration of a General Emergency
removal scenarios repair is not anticipated prior | Cities (GE) to allow the Emergency Director
when a release can be to containment failure and a (ED) to declare a GE for loss of decay
anticipated subsequent radioactive heat removal events (HG2).
release. .
Indicates Retatned Item | i
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Notes to Table F-1
#1 Not applicable to the QC Design
#2 Similar item is addressed under other proposed SAMAs
#3 Already implemented at QC
#4 No significant safety benefit associated with the systems / items
associated with this SAMA
#5 The cost of implementation is greater than the cost-risk averted for
the plant change or modification
#6 Retain
#7 Not Used
#8 ABWR design issue; not practical
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10-MILE RADIUS OF QCNPS, YEAR 2032

TABLE F-2
ESTIMATED POPULATION DISTRIBUTION WITHIN A

Sector | 0-1 mile 1-2 2-3 34 4-5 5-10 10-mile
miles miles miles miles miles total

N 17 168 142 97 84 649 1157
NNE 8 70 310 405 121 4385 ‘| 5299
NE 8 23 39 153 337 13646 | 14206
ENE 8 23 39 45 27 920 1062
E 8 23 39 48 23 226 367
ESE 8 23 39 46 24 222 - . 362
SE 8 23 39 54 68 414 . 606
SSE 8 23 39 51 56 410 587
S 8 23 39 43 49 1207 1369
SSW 7 14 28 86 163 3721 4019
SW - 6 14 23 177 291 688 1199
WSW 5 14 23 35 127 489 693
W 5 14 24 33 42 555 - 673
VWNW 5 16 41 36 48 - 428 574
NW 20 33 59 43 48 362 565
NNW 48 70 64 - 87 72 374 715
Total 176 573 986 1438 1579 28691 33443
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TABLE F-3

ESTIMATED POPULATIOIN DISTRIBUTION WITHIN A

50-MILE RADIUS OF QCNPS, YEAR 2032

Sector 0-10 10-20 20-30 30-40 40-50 50-mile

miles miles miles miles miles total
N 1157 1156 2548 3712 8703 17276
NNE 5299 3240 6328 1948 5996 22811
NE 14206 17988 2500 5631 5987 46312
ENE 1062 4023 2569 3565 8867 20086
E 367 3416 6153 36792 22968 69696
ESE 362 2748 2535 2487 4946 13078
SE 606 1616 974 3125 8258 14579
SSE 587 5184 6895 13784 8224 34674
S 1369 7127 3726 4451 5036 21709
SSw 4019 51321 11810 6977 3355 77482
SW 1199 120381 71742 4078 6170 203570
WSW 693 35397 22647 4479 30175 93391
W 673 3744 2091 7305 7689 21502
VWNW 574 3186 2392 3166 5673 14991
NW 565 5389 2735 3089 3006 14784
NNW 715 989 5420 4724 2888 14736
Total 33443 266895 153055 109303 137931 700677
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TABLE F4

MACCS RELEASE CATEGORIES VS. QCNPS RELEASE CATGEGORIES

License Renewal Application

MACCS Release Categories QCNPS Release Categories

Xe/Kr 1 — noble gases

I 2-Csl

Cs 6 — CsOH

Te 10 - Sb (TeO2 & Te2 fractions are smaller)

Sr 4 - S5rO

Ru 5 - MoO2 (Mo is in Ru MACCS category)

La 8 — La203 .

Ce 9 —- Ce02 (included UO2 in this category)

Ba 7 -BaO ]

TABLE F-5
MACCS RESULTS
MAAP Run  Release Dose (Sv) Costs($) Frequency Wid. Dose Wid. Cost
Category (p-rem) ($)

QC0053 L2-1 2.16E+04 4.08E+09  2.50E-07 5.40E-01 1.02E+03
QC0082 L2-2 1.62E+04 3.70E+09  4.10E-08 6.64E-02 1.52E+02
QC0085 L2-4 1.53E+04 2.81E+09  2.50E-07 3.83E-01 7.03E+02
QC0061 L2-5 . 6.14E+03 9.07E+08  8.00E-07 4.91E-01 7.26E+02
QCO0057 L2-7 8.54E+03 1.25E+09  9.70E-09 8.28E-03 1.21E+01
QCO0058 L2-8 3.35E+03 3.15E+08  3.20E-07 1.07E-01 1.01E+02
QC0070 L2-9 4.11E+04 5.23E+09 1.80E-08 7.40E-02 9.41E+01
QC0074 L2-10 4.36E+00  1.26E+04  5.00E-07 2.18E-04 6.30E-03

Frequency Weighted Totals (p-rem and $) 2.189E-06 1.67E+00 2806.8713
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TABLE F-6
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE CATEGORY - BASE CASE
Dominant Time of Time of Gen. Time of Release
Consequence Release Initial Emg. End of EAL Frequency (Per
Category Category MAAP Case Release Declaration Release Basis Rx Yr)
L2-1 H/E (LERF) QC 0053 4.4 hr 60 min 36 hr FG1 2.56-7"
IA-L2-1A-NSPR
L2-2 HI QC 0082 51.4 hr 15 hr 72 hr HG2 4.1E-8@
lIA-L2-9C¥
L2-3 HIL None - - - - -
L2-4 M/E QC-0085 55 min 55 min 36 hr FG1 2.5E-7
IVA-L2-14B-ED-WW
L2-5 MIi QC 0061 39.3 hr 15 hr 72 hr HG2 8.0E-7%
I1A-12-9a
L2-6 M/L None -- - - -- --
L2-7 L/E or LL/E QC-057 5.7 hr 45 min 36 hr FG1 9.7E-9
ID-L2-7B NSPR
L2-8 LlorLUorULor | QC 0058 25.9 hr 15 hr 36 hr HG2 3.2E-7
LLL ID-L2-7BA-SPRY
L2-9 Class V QC 0070 17 min 20 min 36 hr FG1 1.8E-8
V-L2-17
L2-10 Intact QC 0074 48 min 60 min 36 hr FG1 5.0E-7
IB-L2-22
MDoes not include Class V (see L2-9)
@Includes H/ and HIL
®ncludes M/l and M/L
“Containment fails at 45.9 hr.
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TABLE F-7
PHASE Il SAMA
Phase Il Phase | Source
SAMAID | SAMAID Reference , Phase 2
number number SAMA title of SAMA Result of potential enhancement Potential Cost| Disposition
1 32 Provide means for altemate 83 The SSMP requires room cooling at extended Not Required Not cost
’ SSMP room cooling times. This SAMA would allow SSMP operation beneficial
late in accidents when normal room cooling has See Section
failed ‘ F.6.1.
2 36 Develop an enhanced drywell 5 SAMA would provide a redundant source of Not Required Not cost
; spray system. * 6 water to the containment to control containment - beneficial.
pressure, when used in conjunction with See Section
containment heat removal i F62
3 94 Use fuel cells instead of lead- 11 SAMA would extend DC power availability inan | Not Required Not cost
acid batteries SBO. beneficial.
See Section
, i F63
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TABLE F-7
PHASE Il SAMA (CONT’D)
Phase || Phase | Source
SAMAID | SAMAID Reference Phase 2
number number SAMA title of SAMA Result of potential enhancement Potential Cost| Disposition

4 96 Improve 4.16-kV bus cross- 1 Enhance procedures to direct 4kV bus cross-tie. | Not Required Not cost

tie ability. 83 If this procedural step already exists, investigate beneficial
installation of hardware that would perform an See Section
automatic cross-tie to the opposite 4kV bus F 6.4.
given failure of the dedicated diesel.

5 108 Create a backup source for 1 This SAMA would provide a redundant and Not Required Not cost
diesel cooling. (Not from diverse source of cooling for the diesel beneficial.
existing system) generators, which would contnibute to enhanced See Section

diesel reliability. F 6.5,

6 131 Provide procedures for (a) 83 This SAMA would allow for powering specific Not Required Not cost
bypassing major DC buses; loads given a DC bus failure and/or the ability to beneficial.
(b) locally starting equipment start equipment locally that normally requires DC See Section

power for a control room start F66

7 216 Delete High DW Pressure 83 This SAMA would allow the initiation of SDC Not Required Not cost
Signal from SDC isolation when the drywell is at elevated pressures beneficial,

See Section
F.8.7.

8 219 Develop procedures to 83 This SAMA increases the functionality of Not Required Not cost
control Feedwater flow Feedwater in loss of DC scenarios and beneficial.
without 125 VDC power to Increases the probability of successful level See Section
prevent tripping Feedwater control. F6.8
on High/Low level

9 220 Remove Loop Select Logic 83 In the event that there is no break in the recirc Not Required Not cost

loops and there is a Loop "B" injection path beneficial.
failure, the Loop "A" injection path is precluded See Section
from use. Removal of the LPC| Loop Select F69
Logic or installation of a bypass switch would
allow use of the "A" loop for injection in the event
of a "B" injection path falure
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TABLE F-7
‘PHASE Il SAMA (CONT’'D)
Phase Il Phase | Source
SAMAID | SAMAID Reference Phase 2
number number SAMA title of SAMA Result of potential enhancement Potential Cost| Disposition

10 221 Demonstrate RCIC 83 This SAMA would increase the operators' Not Required Not cost
operability following options for low pressure vessel injection ' beneficial.
depressurization See Section

\ F610.
11 242 Diversify the explosive valve 83 An alternate means of opening a pathway to the | Not Required Not cost
operation RPV for SBLC injection would improve the beneficial.
success probability for reactor shutdown. See Section
F6.11
12 243 Enrich Boron 83 The increased boron concentration will reduce Not Required ‘Not cost
the time required to achieve the shutdown beneficial
concentration. This will provide increased an See Section
increased margin in the accident timeline for F6.12,
successful operator activation of SBLC.

13 265 4.d. Passive Overpressure 17 This SAMA will prevent catastrophic failure of Not Required Not cost

Relief the containment. Controlled relief through a beneficial
selected vent path has a greater potential for See Section
reducing the release of radioactive matenal than F.613
through a random break. '

14 279 Control containment venting 83 This SAMA was derived form the Quad Cities Not Required Not cost
within a narrow band of Risk Insights document to establish a narrow beneficial.
pressure pressure control band that would thereby See Section

prevent rapid containment depressurization F 6.14,
when venting is implemented thus avoiding
adverse impacts on the low pressure ECCS
injection systems taking suction from the torus
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TABLE F-8

ACCIDENT SEQUENCE RELEASE FREQUENCIES AS A FUNCTION OF
CONSEQUENCE CATEGORY - SAMA #1

Dominant Release Frequency (Per
Consequence Release Rx Yr)
Category Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5-7V 2.5e-7"
IA-L2-1A-NSPR
L2-2 Hi QC 0082 4.1E-8@ 3.3E-8@
IIA-L2-9C* :
L2-3 HL None -- -
L2-4 M/E QC-0085 2.5E-7 2.4E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7® 5.6E-70
I1A-12-9a
1 2-6 M/L None - -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
L2-8 L/t or LLA or LIL or QC 0058 3.2E-7 3.2E-7
LLL ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-12-17
L2-10 Intact QC 0074 5.0E-7 4.9E-7
IB-L2-22
MDoes not include Class V (see L.2-9)
@Includes H/l and H/L
“Includes M/l and M/L
“'Containment fails at 45.9 hr.
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TABLE F-9 -

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE

CATEGORY - SAMA #2

License Renewal Application

Release Frequency (Per
Consequence Dominant \ Rx Yr)
Category Release Category MAAP Case Base SAMA -~
L2-1 H/E (LERF) QC 0053 2.5e-7M 1.7E-79-
IA-L2-1A-NSPR
12-2 HA QC 0082 41E-8® " | 4.1E-8@
lIA-L2-9C*
1L2-3 HIL None - --
L2-4 M/E QC-0085 2.5E-7 2.6E-7
IVA-L2-14B-ED-WW
L2-5 M/l QC 0061 8.0E-7%® 5.9-7® -.|.
IA-12-93
L2-6 M/L None - - )
1.2-7 L/E or LI/E QC-057 9.7E-9 9.7E9
. ID-L2-7B NSPR
L2-8 Lior LUl or L/L or QC 0058 - 3.2E-7 4.2E-7
LLL | ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8"
V-12-17 -
L2-10 Intact QC 0074 5.0E-7 ]I B.6E-7
IB-L2-22 :
(Does not include Class V (see L2-9)
@Includes H/l and H/L
®Includes M/l and M/L
“Containment fails at 45.9 hr.
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TABLE F-10
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #3

Release Frequency (Per Rx
Consequence | Dominant Release Yr)
Category Category MAAP Case Base SAMA

L2-1 H/E (LERF) QC 0053 "2.56-7V 2.5-7"
IA-L2-1A-NSPR

L2-2 H/ QC 0082 4.1E-8@ 3.4E-8@
lIA-L2-9C*

L2-3 HIL None - -

L2-4 M/E QC-0085 2.5E-7 2.5E-7
IVA-L2-14B-ED-WW

L2-5 M/i QC 0061 8.0E-7® 7.3E-7
IIA-I2-9a

L2-6 M/L None - -—

L2-7 L/E or LL/JE QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR

L2-8 LlorLllorLiLorLL/L | QC 0058 3.2E-7 3.2E-7
ID-L2-7BA-SPRY

L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17

L2-10 Intact QC 0074 5.0E-7 45E-7
1B-L2-22

Does not include Class V (see L2-9)

@Includes H/l and H/L

®ncludes M/l and M/L

“Containment fails at 45.9 hr.
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TABLE F-11
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #4
Release Frequency (Per
Consequence | Dominant Release Rx Y1)
Category Category MAAP Case - Base SAMA
L2-1 H/E (LERF) QC 0053 2.5e-7(" 2.5e-7("
IA-L2-1A-NSPR
L2-2 HN QC 0082 4.1E-8@ 4.0E-8@
IIA-L2-9C*)
L2-3 HIL None - --
L2-4 M/E- QC-0085 2.5E-7 2.5E-7
IVA-L2-14B-ED-WW
L2-5 M/l QC 0061 8.0E-7® 7.96-7®
lIA-12-9a
L2-6 M/L None — -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
S L2-8 Worll/lorL/LorLL/L | QC 0058 3.2E-7 3.2E-7
ID-L2-7BA-SPRY
12-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17
L2-10 Intact QC 0074 5.0E-7 4 9E-7
IB-L2-22
"Does not include Class V (see L2-9)
@includes H/l and H/L
®includes M/l and M/L
“Containment fails at 45.9 hr.
Nl
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TABLE F-12

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE

CATEGORY - SAMA #5

Release Frequency
Consequence Dominant (Per Rx YT)
Category Release Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5e-7" 2.5E-71"
IA-L2-1A-NSPR
L2-2 H/ QC 0082 4.1E-8@ 4.1E-8@
1A-L2-9C
L2-3 H/L None - -
L2-4 M/E QC-0085 2.5E-7 2.5E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7® 8.0E-7®
[1A-12-9a
L2-6 M/L None - -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
L2-8 L/ or LL/A or LIL or QC 0058 3.2E-7 3.2E-7
LLL ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17
L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-L2-22
Does not include Class V (see L2-9)
@Nncludes H/l and H/L
Pncludes M/l and M/L
“IContainment fails at 45.9 hr.
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TABLE F-13
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #6

Release Frequency (Per

Consequence | Dominant Release i Rx Y1)
Category Category MAAP Case Base SAMA

L2-1 H/E (LERF) QC 0053 2.5E-7" 1.5E-7(M
IA-L2-1A-NSPR

[2-2 H/I QC 0082; 4.1E-8@ 3.6E-8@
IJA-L2-9C*)

L2-3 H/L None - - .

124 M/E QC-0085 2.5E-7 2.0E-7-
IVA-L2-14B-ED-WW

L2-5 Mn QC 0061 8.0E-7® 7.7E-7®
11A-12-9a

L2-6 M/L None - -—

L2-7 L/E or LL/E QC-057 9.7E-9 1.3E-9
1D-L2-7B NSPR

12-8 WiorLUlor UL orLLL | QC 0058 3.2E-7 4.3E-8
ID-L2-7BA-SPRY

L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-1.2-17

12-10 Intact QC 0074 5.0E-7 2.0E-7
1B-12-22

MDoes not include Class V (see L2-9)

@ncludes H/ and H/L

®ncludes M/l and M/L

“)Containment fails at 45.9 hr.
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TABLE F-14

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE

CATEGORY - SAMA #7

Release Frequency (Per Rx
Consequence | Dominant Release Yr)
Category Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5e-71 2.56-71"
IA-L2-1A-NSPR
L2-2 HII QC 0082 4.1E-8®@ 4.1E-8®
lIA-1.2-9C*)
L2-3 H/L None - -
L2-4 M/E QC-0085 2.5E-7 2.5E-7
IVA-L2-14B-ED-WW
L2-5 M QC 0061 8.0E-78 7.8E-7®
lIA-12-9a
L2-6 M/L None -- -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
L2-8 UlorLUiorL/LorLL/L | QC 0058 3.2E-7 3.2E-7
ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-12-17
L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-L2-22
"Does not include Class V (see L2-9)
@Includes H/l and H/L
®ncludes M/l and M/L
“Containment fails at 45.9 hr,
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TABLE F-15

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #8

Release Frequency (Per
Consequence |  Dominant Rx Y1)
Category Release Category | = MAAP Case Base SAMA
2-1 H/E (LERF) . QC 0053 2.5-7" 2.0e-7M
IA-L2-1A-NSPR
L2-2 H QC 0082 4.1E-8@ 3.9E-8@
lA-L2-9C*
L2-3 H/L None - -
1.2-4 M/E QC-0085 2.5E-7 2.2E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7% 7.8E-7®
I1A-12-9a
1L.2-6 M/L None — _
L2-7 L/E or LL/E QC-057 - - 9.7E-9 5.5E-9
ID-L2-7B NSPR
L2-8 L/lor LU/l or L/L or QC 0058 3.2E-7 1.8E-7
LLL ID-L2-7BA-SPRY
L.2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17
L2-10 Intact QC 0074 5.0E-7 3.5E-7 .
IB-L2-22
")Does not include Class V (see L2-9)
@|ncludes H/l and H/L
®Includes M/l and M/L
“)Containment fails at 45.9 hr.
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TABLE F-16

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #9

Release Frequency (Per
Consequence Dominant Rx Yr)
Category Release Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5e-7( 2.5-7"
IA-L2-1A-NSPR
L2-2 H/I QC 0082 4.1E-8@ 4.1E-8@
lIA-L2-9C*
L2-3 H/L None - -
L2-4 M/E QC-0085 2.5E-7 2.5E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7® 8.0E-7®
I1A-12-9a
L2-6 M/L None - -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
1D-L2-7B NSPR
L2-8 UlorLlorULor | QC 0058 3.2E-7 3.2E-7
LLL ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17
L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-L2-22

MDoes not include Class V (see L2-9)
@Includes H/ and H/L
®ncludes M/l and M/L
“Containment fails at 45.9 hr.
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TABLE F-17
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #10
Release Frequency (Per Rx
Consequence | Dominant Release Yr)
Category - Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5E-7" 2.5E-7"
IA-L2-1A-NSPR
L2-2 H/I QC 0082 4.1E-8@ 2.8E-8@
lIA-L2-9C¥
L2-3 H/L None - --
L2-4 M/E QC-0085 2.5E-7 2.3E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7 3.7E-7®
lIA-12-9a
L2-6 M/L None - -
12-7 LJE or LL/E QC-057 - 9.7E-9 9.7E-9
ID-L2-7B NSPR
S L2-8 LA or LW/l or LIL or QC 0058 3.2E-7 3.2E-7
' LLL ID-L2-7BA-SPRY
1L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-1.2-17
L2-10 Intact QC 0074 5.0E-7 5.0E-7
|B-L2-22 .
UpDoes not include Class V (see L2-9)
@includes H/I and H/L
®Includes M/l and M/L
“Containment fails at 45.9 hr.
.\/,
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TABLE F-18
ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #11

Release Frequency (Per
Consequence Dominant Rx Yr)
Category Release Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5E-7V 2.5e-7("
IA-L2-1A-NSPR
L2-2 H/ QC 0082 4.1E-8®@ 4.1E-8@
[IA-L2-9C¥
L2-3 H/L None - --
L2-4 M/E QC-0085 2.5E-7 2.2E-7
IVA-L2-14B-ED-WW
L2-5 M/l QC 0061 8.0E-7® 8.0E-7®)
lIA-12-9a
L2-6 M/L None - -—
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
L2-8 L/l or LL/I or UL or QC 0058 3.2E-7 3.2E-7
LLL ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17
L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-L2-22
Does not include Class V (see L2-9)
@includes H/l and H/L
®Mncludes M/l and M/L
“Containment fails at 45.9 hr.
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TABLE F-19

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE

CATEGORY - SAMA #12

Release Frequency (Per Rx
Consequence | Dominant Release Yr) -
Category Category MAAP Case Base SAMA

L2-1 H/E (LERF) QC 0053 2.56-7 2.5E-7
IA-L2-1A-NSPR

[2-2 HA QC 0082 4.1E-8@ 4.1E-8@
[IA-L2-9C*

L2-3 HL None ’ - -

L2-4 M/E QC-0085 2.5E-7 2.4E-7:-
IVA-L2-14BED-WW

L2-5 /I QC 0061° 8.0E-7® 8.0E-7% -
l1A-12-9a

L2-6 M/L None - -

L2-7 L/E or LL/E QC-057 - 9.7E-9 9.7E-9
ID-L2-7B NSPR

12-8 L/l or LU/ or /L or QC 0058 3.2E-7 3.2E-7

LUL ID-L2-7BA-SPRY

L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-12-17

L2-10 Intact QC 0074 5.0E-7 5.0E-7
1B-12-22

poes not include Class V (see L2-9)

@|ncludes H/l and H/L

®Includes M/l and M/L

“)Containment fails at 45.9 hr.
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TABLE F-20

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE

CATEGORY - SAMA #13

Dominant Release Frequency (Per Rx
Consequence Release Yr)
Category Category MAAP Case Base SAMA

L2-1 H/E (LERF) QC 0053 2.5E-7V 2.5e-7"
IA-L2-1A-NSPR

12-2 Hi QC 0082 4.1E-8@ 3.7E-8@
[IA-L.2-9C*

L2-3 H/L None - -

L2-4 M/E QC-0085 2.5E-7 2.4E-7
IVA-L2-14B-ED-WW

L2-5 M/I QC 0061 8.0E-7® 6.6E-7
HA-12-9a

L2-6 M/L None — -

12-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR

L2-8 LlorLlorlLor | QC 0058 3.2E-7 3.2E-7

LLL ID-L2-7BA-SPRY

L2-9 Class V QC 0070 1.8E-8 1.8E-8
V-L2-17

L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-L2-22

“Does not include Class V (see L2-9)

@Includes H/ and H/L

®Includes M/l and M/L

“)Containment fails at 45.9 hr.
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TABLE F-21

ACCIDENT SEQUENCE TIMINGS AS A FUNCTION OF CONSEQUENCE
CATEGORY - SAMA #14
Release Frequency (Per
Consequence Dominant , Rx Yr)
Category Release Category MAAP Case Base SAMA
L2-1 H/E (LERF) QC 0053 2.5e-7(" 2.56-7"
IA-L2-1A-NSPR
L2-2 H/I QC 0082 4.1E-8@ 2.7E-8®@
IIA-L2-9C¥
L2-3 H/L None - -
L2-4 M/E QC-0085 2.5E-7 2.2E-7
IVA-L2-14B-ED-WW
L2-5 M/ QC 0061 8.0E-7® 3.4E-7®
IIA-12-9a
1 2-6 M/L None - -
L2-7 L/E or LL/E QC-057 9.7E-9 9.7E-9
ID-L2-7B NSPR
N L2-8 Llor Ll or /L or QC 0058 3.2E-7 3.2E-7
LL/L ID-L2-7BA-SPRY
L2-9 Class V QC 0070 1.8E-8 1.8E-8
. V-12-17 -
L2-10 Intact QC 0074 5.0E-7 5.0E-7
IB-12-22
poes not include Class V (see L2-9)
@ncludes H/l and H/L
®ncludes M/l and M/L
“Containment fails at 45.9 hr.
\%
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FIGURE F-1
SAMA SCREENING PROCESS
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