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NRC Reference Material  

As of November 1999, you may electronically access 
NUREG-series publications and other NRC records at 
NRC’s Public Electronic Reading Room at 
http://www.nrc.gov/reading-rm.html.  Publicly released 
records include, to name a few, NUREG-series 
publications; Federal Register notices; applicant, 
licensee, and vendor documents and correspondence; 
NRC correspondence and internal memoranda; bulletins 
and information notices; inspection and investigative 
reports; licensee event reports; and Commission papers 
and their attachments.  

NRC publications in the NUREG series, NRC 
regulations, and Title 10, “Energy,” in the Code of 
Federal Regulations may also be purchased from one 
of these two sources.  
1.   The Superintendent of Documents 

 U.S. Government Printing Office 
 Mail Stop SSOP 
 Washington, DC 20402–0001 
 Internet: bookstore.gpo.gov 
 Telephone: 202-512-1800 
 Fax: 202-512-2250  

2.  The National Technical Information Service 
Springfield, VA 22161–0002 
www.ntis.gov 
1–800–553–6847 or, locally, 703–605–6000  

A single copy of each NRC draft report for comment is 
available free, to the extent of supply, upon written 
request as follows: 
Address:  U.S. Nuclear Regulatory Commission 

 Office of Administration                                      
 Publications Branch 
 Washington, DC 20555-0001 

E-mail: DISTRIBUTION.RESOURCE@NRC.GOV 
Facsimile: 301–415–2289  

Some publications in the NUREG series that are 
posted at NRC’s Web site address  
http://www.nrc.gov/reading-rm/doc-collections/nuregs  
are updated periodically and may differ from the last 
printed version. Although references to material found on 
a Web site bear the date the material was accessed, the 
material available on the date cited may subsequently be 
removed from the site. 

Non-NRC Reference Material  

Documents available from public and special technical 
libraries include all open literature items, such as books, 
journal articles, transactions, Federal Register notices, 
Federal and State legislation, and congressional reports. 
Such documents as theses, dissertations, foreign reports 
and translations, and non-NRC conference proceedings 
may be purchased from their sponsoring organization.  

Copies of industry codes and standards used in a 
substantive manner in the NRC regulatory process are 
maintained at—  

The NRC Technical Library 
Two White Flint North 
11545 Rockville Pike 
Rockville, MD 20852–2738  

These standards are available in the library for reference 
use by the public.  Codes and standards are usually 
copyrighted and may be purchased from the originating 
organization or, if they are American National Standards, 
from—  

American National Standards Institute 
11 West 42nd Street 
New York, NY  10036–8002 
www.ansi.org 
212–642–4900  

  

	  

AVAILABILITY OF REFERENCE MATERIALS 
IN NRC PUBLICATIONS 

Legally binding regulatory requirements are stated only 
in laws; NRC regulations; licenses, including technical 
specifications; or orders, not in NUREG-series 
publications. The views expressed in contractor-
prepared publications in this series are not necessarily 
those of the NRC. 
  
The NUREG series comprises (1) technical and 
administrative reports and books prepared by the staff 
(NUREG–XXXX) or agency contractors (NUREG/CR–
XXXX), (2) proceedings of conferences (NUREG/CP–
XXXX), (3) reports resulting from international 
agreements (NUREG/IA–XXXX), (4) brochures 
(NUREG/BR–XXXX), and (5) compilations of legal 
decisions and orders of the Commission and Atomic and 
Safety Licensing Boards and of Directors’ decisions 
under Section 2.206 of NRC’s regulations (NUREG–
0750). 
 
DISCLAIMER: This report was prepared as an account 
of work sponsored by an agency of the U.S. 
Government. Neither the U.S. Government nor any 
agency thereof, nor any employee, makes any warranty, 
expressed or implied, or assumes any legal liability or 
responsibility for any third party’s use, or the results of 
such use, of any information, apparatus, product, or 
process disclosed in this publication, or represents that 
its use by such third party would not infringe privately 
owned rights. 
 
 



 

Directory of Certificates 
of Compliance for 
Radioactive Materials 
Packages 
 
 
Certificates of Compliance 
 
 
 
Manuscript Completed:  October 2013 
Date Published:  October 2013 
 
 
 
 
 
 
 
 
 
 
 
 
Office of Nuclear Material Safety and Safeguards 
 

NUREG-0383 
Volume 2 

Revision 28 





ABSTRACT 

The purpose of this directory is to make available a convenient source of information on 

package designs approved by the U.S. Nuclear Regulatory Commission. To assist in 

identifying packages, an index by Model Number and corresponding Certificate of Compliance 

Number is included at the front of Volume 2. The report includes all package designs approved 

prior to the publication date of the directory as of September 2013. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

National Nuclear Security Administration 
P.O. Box 5400 
Albuquerque, NM 87185-5400 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

NUREG-0361; Safety Analysis Report for the Plutonium 
Air Transportable Package Model No. PAT-1, 

· as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: PAT-1 

(2) Description 

A stainless steel containment vessel (designated TB-1, SAR Drawing 1 0 17) 
surrounded by a stainless steel and redwood overpack (designated AQ-1, SAR 
Drawing 1002). 

• For plutonium oxide shipments, the contents are sealed within a stainless 
steel product can (designated PC-1, SAR Drawing 1 024) inside the 
containment vessel. 

• For plutonium metal shipments, the contents are sealed within a titanium 
vessel (designated T-Ampoule, SAR Addendum Drawing 2A0261) inside of 
the containment vessel. 

The AQ-1 overpack is a right circular cylinder, approximately 42-1/2 inches long by 
24-1/2 inches outside diameter. The walls of the overpack consist of approximately 8 
inches of grain oriented redwood encased within double stainless steel drums. The 
ends of the drums are doubly closed. A copper heat conducting element and an 
aluminum load distributer are encased within the redwood. 

The TB-1 containment vessel is approximately 8-1/2 inches outside length by 6-3/4 
inches outside diameter. The minimum wall thickness of the vessel is approximately 
1/2 inch. The interior cavity of the vessel is a right circular cylinder, 4-1/4 inches 
diameter, with hemispherical ends. For oxide shipments, the vessel is closed by 12, 
1/2-inch diameter bolts and doubly sealed with a copper gasket and knife edges and 
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an elastomer 0-ring. For plutonium metal shipments the vessel is closed by 12, 1/2-
inch diameter bolts and sealed with a copper gasket and knife edges only. 

The weight of the package is approximately 500 pounds. The weight of the TB-1 
containment vessel, when loaded with 4.4 pounds of contents is approximately 41.7 
pounds. The PAT-1 with T-Ampoule configuration is limited to the current certified 
TB-1 gross payload weight of 2100 g (4. 7 lbs). 

(3) Drawings and Specifications 

The Model No. PAT-1 packaging is fabricated in accordance with the drawings and 
specifications in Section 9.0 of the Safety Analysis Report for the Plutonium Air 
Transportable Package, Model PA T-1, NUREG-0361, hereafter identified as SAR, as 
supplemented by Issue B of Drawing Nos. 1004, 1009, 1013, 1016, 1017, 1019, 1020 
and 1022 andwith drawings and specifications in Section 1.0 of the PAT-1 Safety 
Analysis Report Addendum, SAND201 0-6109 Revised, hereafter identified as SAR 
Addendum, as supplemented by Issue A of Drawings R99794, 2A0259, 2A0260, 
2A0262, 2A0264, 2A0266, 2A0267, 2A0269, and 2A0385, and Issue B of Drawings 
2A0263, 2A0261, 2A0265, and 2A0268. 

(b) Contents 

(1) Type and form of material A 

Plutonium oxide and its daughter products, in any solid form. The plutonium oxide 
may be mixed with .uranium oxide and its daughter products, in any solid form. 

(2) Maximum quantity of material A per package and additional permissible contents 

(i) Maximum 2.0 kg total radioactive material, plus: maximum 16 grams of water 
and 10 grams of polyethylene or polyvinyl chloride bagging material. The 
maximum decay heat load of the contents may not exceed 25 watts. 

(ii) Maximum 200 grams total radioactive material, plus: maximum one gram of 
water, maximum 200 grams of metal canning material (in addition to the PC-1 
product can, Drawing No. 1 024), maximum 64 grams of aluminum foil or 
honeycomb (in addition to the top spacer, Drawing No. 1 015), maximum 175 
grams of glass and maximum 35 grams polyethylene or polyvinylchloride 
bagging material. The maximum decay heat load of the contents may not 
exceed 25 watts. 

(3) Type and form of material B 

Plutonium metal (alloyed or non alloyed) in various isotopic compositions and 
composite (Pu and beryllium (Be) separated by a titanium layer) material. The 
maximum decay heat load of the plutonium metal contents may not exceed 25 watts. 
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(4) Maximum quantity of material 8 per package and additional permissible contents: 

(a) 731 to 831 gram alpha or delta phase plutonium metal hollow cylinder in 
T-Ampoule per package; or, 

(b) 338 gram maximum plutonium metal in each of two SC-2 Sample Container 
(SAR Addendum Drawing 2A0265), alloyed plutonium, maximum content per 
package is 676 grams; or, · 

(c) 17 4 gram maximum plutonium metal in each of three SC-1 Sample Container 
(SAR Addendum Drawing 2A0268), alloyed plutonium, maximum per package 
is 522 grams; or, 

(d) 60 gram maximum plutonium composite in each SC-1 or SC-2 Sample 
Container, 120 gram maximum for SC-2 and 180 gram maximum for SC-1 
shipments. 

(e) One type of plastic labeling or tagging material of those listed below per 
shipment not to exceed these limits: 

Material Tvpe Quantity (gram) 

Polyethylene terephthalate (such as Metalized PET, Mylar™) 6.9 

Polyethylene 3.5 

Polyvinyl chloride (PVC) 12.2 

Polytetrafluoroethylene (PTFE, such as Teflon™) 12.5 

All previous labels must be removed prior to application of new labels. 

(f) Tantalum foil may be used as packing material within the T-Ampoule and SC-1 
or SC-2 Sample Containers. 

(g) Neutron emission from the Pu/8e source is limited to 363 n/s/cm2
. 

(h) Pu/8e sources .are limited to a contact surface of 91 cm2 or less. 

(c) Criticality Safety Index 

Minimum transport index to be shown on 
label material A content package for nuclear criticality control: 0.4 

Minimum transport index to be shown on 
label of material 8 content package for nuclear criticality control: 0.1 
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6. Prior to first use, each packaging shall meet the acceptance tests and standards specified in 
Subsection 8.1 and Section 9.0 of the SAR. 

OF 

In addition to the packaging requirements above, for plutonium metal shipments, prior to first use, 
the acceptance tests and standards for the components listed in Section 1 and Subsection 8.1 of the 
SAR Addendum apply. 

7. Prior to each shipment, the package shall meet the tests and criteria specified in Subsection 8.2 of 
the SAR for plutonium oxide shipments and the SAR and SAR Addendum for components specific 
to plutonium metal shipments. 

8. The TB-1 0-ring is removed from the PAT-1 design for the plutonium metal shipment. 

9. The electro-refined plutonium metal as defined by the isotopic composition in SAR Addendum 
Section 1.2.2 must be shipped within one year of manufacture. 

10. Each TB-1 with T-Ampoule configuration shall be leak tested to leaktight prior to shipment. The leak 
rate tests shall be conducted in accordance with ANSI N14.5 using calibrated equipment as 
described in the SAR Addendum. A radiological survey must be performed on each PAT-1 package 
prior to shipment. Validation thatthe survey was performed must be communicated to the package 
destination and retained by the shipper as part of shipment records. Surface contamination on any 
accessible part of the package must not exceed the limits specified in 49 CFR 173.443, Table 9. 
Emanations must not exceed the limits specified in 49 CFR 173.441. Measurement equipment used 
for surveys must be calibrated and of sufficient accuracy. 

11. For the Department of Energy, the .packaging shall be designed, procured, fabricated, accepted, 
operated, maintained, and repaired in accordance with the Quality Assurance requirements of 
Chapter 9 of the SAR Addendum. For other applicants, the packaging shall be designed, procured, 
fabricated, accepted, operated, maintained, and repaired in accordance with an NRC approved 
Quality Assurance program. 

12. In addition to the requirements in Subsection G of 10 CFR Part 71: 

a. Packages containing plutonium .oxide .and its daughter products in any solid form or 
containing plutonium oxide mixed with uranium oxide and its daughter products, in any solid 
form shall be prepared for shipment in accordance with the operations specified in the SAR, 
Section 7, Operating Procedures. 

b. Packages containing plutonium metal shall be prepared for shipment in accordance with the 
operations specified in SAR Addendum, Section 7, Package Operations. 

13. The systems and components of each packaging shall meet the periodic tests and criteria specified 
in Subsection 8.3 of the SAR for plutonium oxide shipments and Subsection 8.2 of the SAR 
Addendum for plutonium metal shipments. 
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14. Repair and maintenance of the packaging shall be in accordance with Sections 8.0 and 9.0 of the 
Safety Analysis Report and with Subsection 8.2 of the SAR Addendum. 

15. For plutonium oxide shipments, the PC-1 product can and the top spacer need not be used when 
the contents include 20 curies or less of plutonium oxide. 

16. Through special arrangement with the carrier, the shipper shall ensure observance of the following 
operational controls for each shipment of plutonium by air: 

(a) The package(s) must be stowed aboard aircraft on the main deck in the aft-most location that 
is possible for cargo of its size and weight. No other type cargo may be stowed aft of the 
package(s). 

(b) The package(s) must be securely cradled and tied-down to the main deck of the aircraft. The 
tie-down system must be capable of providing package restraint against the following inertia 
forces acting separately relative to the deck of the aircraft: Upward, 2g; Forward, 9g; 
Sideward, 1.5g; Downward, 4.5g. 

(c) In commercial transport, cargo which bears one of the following hazardous material labels 
may not be transported aboard an aircraft carrying a package(s): 

Explosive A 
Explosive B 
Explosive C 
Spontaneously Combustible 
Dangerous When Wet 
Organic Peroxide 

Non-Flammable Gas 
Flammable Liquid 
Flammable Solid 
Flammable Gas 
Oxidizer 
Corrosive 

This restriction does not apply to hazardous material cargo labeled solely as: 

Radioactive I 
Radioactive II 
Radioactive Ill 
Magnetized Materials 

Poison 
Poison Gas 
Irritant 
Etiologic Agent 

17. Packagings must be marked with Package Identification Number USA/0361/B(U)F-96. 

18. The package authorized by this certificate is hereby approved for transportation of plutonium by air 
(1 0 CFR 71.64). 

19. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

20. Expiration date: December 31, 2015. 
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REFERENCES 

Safety Analysis Report for the Plutonium Air Transportable Package Model Number PAT-1, NUREG-0361, 
June 1978 and PAT-1 Safety Analysis Report Addendum, SAND2010-6109 Revised submitted on 
December 15, 201 o. 

Sandia Laboratories application dated February 20, 1980. 
Supplements dated: July 27, 1990, July 20, 1993, September 21, 2009, and September 20, 2010. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Robert K. Johnson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Babcock & Wilcox Nuclear Operations 
Group, Inc. 
P.O. Box 785 
Lynchburg, VA 24505-0785 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

BWXT Nuclear Products Division application 
dated December 23, 2003, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: UNC-2600 

(2) Description 

The inner container is an 11-gauge steel box with inside dimensions of 2-5/8" high x 
7" wide x 96" long. The inner container is supported in a 22-1/2" ID by 102-1/2" long, 
14-gauge steel drum by an insertable cage formed by nine 21-1/2" diameter by 3/8" 
thick steel plates, spaced approximately 12" apart, with a channel formed through the 
center of the plates by angle irons. The outer container closure is made with a 14-
gauge drum lid with 12-gauge bolt locking ring with drop forged lugs, one of which is 
threaded, having a 5/8" diameter bolt. 

(3) Drawings 

The packaging is constructed in accordance with Thomas Gutman Consultant 
Drawing No. B-2600-2, Sheets 1 through 6, Rev. 3. 

(b) Contents 

(1) Type and form of material 

Unirradiated, uranium-zirconium, fuel elements. The uranium may be enriched to any 
degree, up to 100%, in the U-235 isotope. 

7 
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(2) Maximum quantity of material per package 

375 grams of U-235 per package as clad fuel element. The net weight of the contents 
shall not exceed 265 pounds. 

(3) Contents are limited to one A2 quantity based on the actual isotopic values for all 
constituent nuclides of the loaded contents. 

Criticality Safety Index (CSI): 100 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

1. 

8. 

9. 

(a) The package must be prepared for shipment'and'op~rated in accordance with Chapter 7 of 
the application dated October 16, 2009, with the exception that the CSI must be in 
accordance with Condition No. 5(c). 

(b) The package must be maintained in accordance with Chapte~:B,of the application dated 
October 16, 2009, with the exception that welding re:pairs are nbtauthorized. 

r}" ~, ? .''"~0 

· .• ·p·'' :·,.: ~· >::>?~~:.~~~;·,~. ! ' 

BWXT Nuclear Products Division application dated;De'cember , 003. M •• 

• . , • •· . j •.• . A " 
Supplements dated: May 30, 2008fJa,nuary 29 and ·october 16, 200~, "'\,J 

, .. I \;~~ .. 

Date: November 24, 2009. 

,, 
FOR THE U.S. NU6[EAR REGU[A TORY COMMISSION 

~~~~~>· ··;t1~-· .o:r:~~-· . '".j "" 

~~~ 
Jenn~~s. Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package.(packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 1 0, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Washington, D.C. 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

U.S. Department of Energy 
application dated May 30, 1991, 

;~:s~upplemented 
'l~ t~~~/ tf:· I/ 

''2" 

4. CONDITIONS 41,'~~, ,c_;;:;;•;1,1,, 

This certificate is conditional UP(),~•ftlJfilling the requirements of 10 CFR Part 71, as applicable, anci::tbe·sonditions specified below. 

5. 

(a) 

The packaging for the outer HFIR fuel element has overall dimensions of 
31.5 inches OD by 45.75 inches high, a 17-3/8-inch diameter by 
31-1/8-inch deep cavity, and a 1,050 pound gross weight. 

(3) Drawings 

(i) The packaging for the inner HFIR fuel is constructed in accordance with 
Martin Marietta Energy Systems, Inc., Drawing Nos. M-20978-EL-003E, 
Rev. F, and M-20978-EL-008E, Rev. C. 

9 
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Drawings (continued) 

(ii) The packaging for the outer HFIR fuel is constructed in accordance with 
Martin Marietta Energy Systems, Inc., Drawing Nos. M-20978-EL-002E, 
Rev. E, and M-20978-EL-OOBE, Rev. C. 

Contents 
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7. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package shall be maintained in accordance with the Maintenance Program in Chapter 
8 of the application; 

(b) Each package shall be operated and prepared for shipment in accordance with the Operating 
Procedures in Chapter 7 of the application; and 

(c) The fuel element shall meet the fabrication inspection requirements of ORNLIRRD/INT-37-
V3, "Specification for High Flux Isotope Reactor Fuel Elements RRD-FE-3," Revision 4. 

8. Use of packaging fabricated after De;9~ru.~er ~~)' 1;:~;/E:l;"i? pot authorized. 
c:~ f~r-~~.l- It 'i~. b 12. t~. \~J~ t: f? ./: 

9. The packaging authorized ,h>Y ll;Jts\:~ertificate is hereby appf6-4e,.ct,fq>r use under the general license 
provisions of 10 CFR 71 ~17,,~.1\ " ""''-'' 

f~,~r 
10. Transport by air of fisp~e material is not authorized. 

11. 
$. 

Expiration date: ocl.Ober 
~tf~/ 

Date: October).(2012. 
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a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

6386 20 71-6386 USA/6386/B(U)F-96 1 OF 3 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis Report for 235R001 Shipping Container 
dated August 11, 1970, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling thE! requirements of 10 CFR Part 71, as applicable, and the sonditions specified below. 

5. 

(a) Packaging 

(1) Model No.: 235R001 

(2) Description 
.:1·.···-· 

The 235R001 ·shippinsfcontainer· strutt8re is:: hbri~orital, Ha.ving an:oblong cross section and 
is fabricated from 0.104~inch thick.carbon sheet steel. The container is 313 inches long and 
has a maxim tim weight df·4;.E)40 pound~, :empty. The oblong cross"section dimensions are 
approximately3;5.5 inches high by 33';0imcheswio~.;~The container was originally designed 
to ship unirradiatedfuel modules ofthe 'AIG/A4Witype. Subsequently, the container has 
been adapted to ship .standard size or partial SSG fuel modules by use of a special frame 
assembly and cradle clamps, S3G-3 refueling modules using cell support assemblies, rodded 
or unrodded D1 G fuel modules, rodded or unroddedD2W fuel cells, rodded S9G fuel cells 
and rodded A 1 B fuel cells. The lo?ded ·Contai.ner maximum weight is 17,200 pounds. 

(3) Drawings 

The packaging is constructed in accordance with Container Research Corporation Drawing 
No. 235R001, Rev. BC, and Bettis Atomic Power Laboratory Drawing No. 6292E98, Rev. B. 

12 
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5.(b) Contents 
(1) Type and form of material 

Unirradiated fuel assemblies of the following types: 

(i) A 1 G reactor cell without upper mechanism and with control rod, lead screw and 
shipping fixture installed on rodded type modules. 

(ii) Standard size SSG reactor cluster with regular or substitute support adapters and 
regular control rods. If only one cell is shipped per container, a dummy load shall be 
installed for balance. 

(iii) Partial size SSG reactqr clqster,::yvit~··r~g.ular or substitute support adapters and 
regular control rods: .lf~ciml:y one cell is shipped per container, a dummy load shall be 
installed for balance:· · 

(iv) S3G-3 refueling cells, with a maximum of one 0-1 reaCtor cell assembly per container. 

(v) 

(vi) 

D2W•:side or central fuel cell and shear block with contrOl rod inserted in rodded fuel 
cell. ... · 

. ' 

D2Vv.corner fuel ce11;witll shear·block,.unrodded. 

(vii) S9G•type fuel cell\v,vifh'coritrC>rr'6a ins~.rte~:'· 
~<;\·:,;;· ,.>o· • ''''"';•'";-, "o::: •';'• -~:,+.~;-:•:-, ' 

(viii) A 1 B type fuel cell. with. contrdl;rrod:ihs~rted. 

(2) Maximum qu~(itity ofm<Herialperpa:ckage' 
' >:. H o,o 

(i) One fuel.assembly as described·in5(b)(1){i}, 5(b)(1)(v}, 5(b)(1)(vi), 5(b)(1)(vii), or 
5(b)(1 )(viii).· · 

(ii) Two fuel assemblies;.•as described in t)(b)(':l'}(ii), 5(b)(1)(iii), or 5(b)(1)(iv). 
' . .· .. - ~, ' ··"". . . . 

5.(c) Criticality Safety Index 

6. 

(1) 

(2) 

For contents described in 5.(b)(1 )(i), 5.(b)(1 )(ii), 
5.(b)(1)(iii), 5.(b)(1)(iv), 5.(b)(1)(v), and 5.(b)(1)(vi) 
and limited in 5.(b)(2)(i) and 5.(b)(2)(ii): 

For contents described in 5(b)(1 )(vii), 5(b)(1 )(viii), and limited 
in 5(b)(2)(i): 

25.0 

100.0 

The contents as described in 5.(b)(1 )(i) through 5.(b)(1 )(vi) and limited in 5.(b)(2) shall be designated 
as B(U)F. 
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7. Transport by air of fissile material is not authorized. 

8. Expiration date: April 30, 2015. 

REFERENCES 

· Safety Analysis Report for 235R001 Shipping Container, WAPD-OP(R)RD-357 dated August 11, 1970. 

Supplements: Knolls Atomic Power Laboratory letter A 1 G 25-159, dated October 2, 1970. Bettis Atomic 
Power Laboratory letters WAPD-OP(R)RD-444, dated October 9, 1970; WAPD-OP(R)RD-476, dated 
October 26, 1970; and WAPD-OP(R)RD-488, dated October 30, 1970. Knolls Atomic Power Laboratory 
letters AIG 25-181, dated April 9, 1971; and A 1 G 25-191 , dated May 11 , 1971. Bettis Atomic Power 
Laboratory letters WAPD-OP(R)C-94, dated fVlayo·16, ~~7?; WAPD-OP(R)C-199, dated December 13, 1972; 
and WAPD-OP(R)C-229, dated March 6, J97.3. 'Naval Reactors11etters G#5078, dated January 26, 1976; 
G#5776, dated September 8, 1977; G#5905, dated January 23, 1978; . .8#5923, dated February 22, 1978; 
G#6095, dated August 17, 1978; G#6208, dated March 8, 1979; G#63i3,~dated September 4, 1979; 
G#6813, dated October 17, 1980,;''G#C85-0467, dated July 17, 1985; G#C88..:8112, dated October 18, 1988; 
8#90-03655, dated August 1CY:; .. '.:f990; 8#92-03560, dated June 15, 1992; G#.96.,.03371, dated March 15, 
1996, G#C97-03444 dated AprilS, 1997.; G#C99-03514, dated June.1., 1999;"G#C99-03688, dated 

r December 30, 1999; G#C0'?-0750, dateo;April 8, 2002; G#C03-oo:2y.s, dated January 24, 2003; 
' G#C03-01695, dated July.14, 2003; 8#c67-02462, dated December18, 2007; 8#09-02803, 

dated June 11, 2009; 8#09.,.04797, dated<November:20, 2009; ·G#C10-00794, dated March 31, 201 0; and 
G#C 10-03819, dated September 30, 201 o· .. · . 

Date: \ l \ l q \ \ 

FOR THE:U:S."NLJCI..:EARREGULATORY COMMISSION 

,~(Lr ... ·· 
Robert iK. ,Johnson'; Acting Chief· 
Licensing· Branch 
Division of Spent Fuel st'orage and Transportation 
-Office of Nucl~ar Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global Inc., application dated 
August 16, 2010, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling:the requirements of 10 CFR Part 71, as applicable, and thecconditions specified below. 

(a) Packaging 

(1) Model No .. 

(2) Descripti~.~'"' 

702 

;;~,•·Cl.\'i<' 

·~·"t''j), 

The Modei.No. 702_;:j~;:Som;·~~!~:aidf;a;~f~1[l'le~~s'J~t~~~ cyli~det conta)'~ing a depleted uranium 
shield and a FOVer a~~:ertfb,ly sea.Je~ ~y: a ;ned:prene ga~r{et> The ,~over assembly flange is 
anchored td:i~e cask;wi¥11~sb< b~lts.!~ IFfue:ev.e;ralh,dimerr§fons of thB;Model No. 702 are 19 %" 
X 21 II X 19" (5()2,mmx~§e3:·trn:rf'X1'ii'8'3:.srnl1;t\}:a~·c:r:tj:ie~Jna)(imum weight is 410 pounds (186 kg) 
including conte,pts. The Model No)702ti~:·n:iountedi·6n a rectarngular carbon steel skid and 
secured to the skiqiby a tie-down systeni,, ';A protective car:born.'steel cage, placed over the 
Model No. 702, is also .. bolted to the skid 'at each corner:··· 

There is no locking assembly' on ~he Model No. 7.02. Sources are secured in the shielded 
position by the cover assembly af71Cl tw.o,of'the six securing bolts of the cover assembly are 
seal-wired with a tamper indicator seal. 'Metallic canisters and if7tserts used for holding 
special form sources are limited to non-pyrophoric metals with a melting temperature at or 
above 800°C. 

(3) Drawings 

The Model No. 702 a!7ld other system components are cof7tstructed in accordance with QSA 
Global Drawing No. R70290, sheets 1 to 9, Revision W. 
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(b) Contents 

(1) Type and form of material 

lridium-192, Selenium-75, Cesium-137, and Ytterbium-169 as special form sealed sources. 

(2) Maximum quantity of material per package: 

Isotopes 

Cs-137 

lr-192 

Se-75 

Yb-169 

Output Activity 

500 Ci (18.5 TBq) 

15,0Q~ Cij?~8 TBq) 

10,000 Ci (370 TBq) 

Output curies.a~e determined by measuring the source outpuF~h meter from the device and 
expressing its ~activity in cl!lries. (Procedures refer€lnce:American.:National Standards 
Institute N432~1980, "Ra'Ciicitogical Safety for thecDesjgn and Construction of Apparatus for 
Gamma Radiography.") \>· · ' ·-

(3) Maximum decay heat per,pa~kag_l8:. 

(4) 

0.44 P9!Jnds 

6. The name plate must b~-f~bricated of materia'IJc~pable of resistin~~tl:le fire test of 10 CFR Part 71 
and maintaining their legibility: :,. · .· 

7. In addition to the requirements of Subpa;rtsG-ef40·CFRP~rt 71: 
' ' -~""-::.- J 

(a) Each package shall be operated and prepared for shipment in accordance with Chapter 7 of 
the application, as supplemented. 

(b) The package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of 
the application, as supplemented. 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 
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9. Expiration Date: June 30, 2018 

REFERENCES 

QSA Global Inc., application dated August 16, 2010. 

Supplements dated: September 21, October 28, 2010, November 9, 2012, and January 16, 2013. 

Date: 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

./\': 

Michele Sampson, Acting cffiet~ 
Licensing Branch "' 
Division of Spent Fuel Storag.e aAdTransportation 
Office of Nuclear Mate:ric:IJ.$afety " 
and Safeguards ·· ,_,,. · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate.does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package-will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE D.ESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global Inc., application dated August 30, 2010, 
Revision No. 11, as supplemented. 

~~~~ ' ~ 
This certificate is conditional upon fulfilli~:.th'e requirements of 10 CFR Part 71, as applicable, arid tlil'e~conditions specified below. """' "/ ,. 

5. 

( (a) Packaging 

( 1) 

(2) 

Model No/"'~·,, 

/ 

,;~Foj~ctW~~ithin a~rotective carbon steel 
'steel,f"'Y·;~tructioJ5.!~-nd is approximately 32 

~5 inches\\1(470 mm) high. 
ffi 

>No. 7 41~s~ries projectors in the center 
.t;.c~-

· The 7 41 series prSJ~btors. include the'l\l'l;d~l Nos. 7 41, 74,:;~ 741 B, 7 41-E, 7 41AE, and .I 
7 41 BE. The primary' 'c.cimponents of the projector cohsf5t'1of an outer steel shell, internal 
bracing, polyurethane foa~~f,tel?l~~,ed ~raniu;!!l s ,. d, and an "S" tube .. The r~dioactive 
contents are securely posltloned~mrth~~"S""f~e a source cable lockrng dev1ce and 
shipping plug. A 'X-inch thick steel shipping plate is bolted over the source locking 
mechanism for additional protection during transport. Tamper-proof seals are provided on 
the outer steel container. The dimensions of the projector are approximately 19 1/8 inches 
(486 mm) long, 13 7/8 inches (352 mm) wide, and 11 3/8 inches (289 mm) in height. The 
maximum weight of the package is 510 pounds (231 kg), and the maximum weight of the 
projector is 360 pounds ( 162 kg). 

(3) Drawings 

The package is constructed in accordance with QSA Global Inc., Drawing Nos. R74190, 
Rev. M, sheets 1-7; R741-0P, Rev. J, sheets 1-7. 
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(b) Contents 

(1) Type and form of material 

Cobalt-60 as sealed source which meets the 'requirements of special form radioactive 
material. 

(2) Maximum quantity of material per package: 

Co-60: 33 curies (1.22 TBq) (output) 

OF 

Output curies are determined by measuring the source output at 1 meter and expressing its 
activity in curies derived from the follovying:_1.30 R/(h-Ci) (Ref: American National 
Standards Institute N432-1 ~8Q1,"Ffaoiolsgipal:&5'af~ty for the Design and Construction of 
Apparatus for Gamma Radi.cl'gh:ipfiY:") · ···~ <;.' .'; ..• / / 

··"'· .. .. ''"v.,ie:::,l \. 
(3) Maximum weightor~~b~'tents: 0.09 pounds (40 graryaS') 

'>l'' •' ;,T','»'>'~to 

.~.~:~~;~>,.·'·~ :, j 

The content welii!htvalue is based on the weight of the full soyr.¢~ wire assembly that can be 
transported irff~tme package ,.. · .,,. ,.+"' 

ic;.~,;:: :\>~;:~~~;'·' .. , ... t;,~~~.~:')~/ 
(4) Maximum =Cay heat l~§;'!;, · ~ )~!'ftt(~f" '"'' 

The source shall m~.secured in t ~lded,_!Po~itipn of tltl a~kaging by bbe source assembly lock, 
lock cap and safel¥;,1plug ass~mtr ·e·suerrce:::ass'l3 .::ek, lock cap ar;1·d safety plug must be 

t · r1 ·'·· ,,. ·• "'" ~ w 1 / -~ • 

fabricated of mat~r~~ls callC!;~J~: of'r;. r ;,~hs,9,~t:j/4;;7-o~R ... · .. · ,: ~iro~.~.~pt for aiil:e half hour and 
·maintaining their positionirig'ifi;inctioff<T'tfe~lci):dki;n;g~ ,,0i!thez~~w~pe asse:r:rnbly must engage the 
locking device. Th~,,fJexibiS:::qS:~I~.1.ofth.e;;~<i:U'r~e}~S,s~r:,TJbly a~Ff!sn:fpping .~1'\!rg must' be of sufficient 
length and diameter"t6,,provide~prr;i~i~i~~~ye:g,~L~i.9'rf11jg;~~W~:e._s,<?;~¥ce. in the.s]1elded position. 

·\~~.,(3-.. . ;~--\~}~ -.: ::~.~~~:,_·:- .. ~- .. y~" -.-.·<~~·x~:::;.~-:~t~ .. -"' . · ~--~··.fu~::-#J.::~·~·t· ·,~~0~f,:,~~} . 

. The nameplate shalll:>e~rabr.icated ofji:nate6ials~oa'pab>le~ql'f:irlesisting tne:fire test of 10 CFR Part 71 
an·d maintaining. their le@[k·ility. ...: · · .: ,-, "· <' "'' · 

" ii>~;tf;;·~:1." .. 
In addition to the requirements of Subpart G of 10 CFR ~art 

)Tiff'' 'J)j:~"' ,,,;!;""' .qi;'rs;r•· <12~1:([. 
(a) The package shall be prepared for sh['p)menl1'and operated in accordance with the Operating 

Procedures in Section 7 of the application; and 

(b) The package must meet the Acceptance Tests and Maintenance Program of Section 8.0 of 
the application. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

10. No welding repair or no new fabrication of the projector is authorized. 
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11. Revision No. 20 of this certificate may be used until October 31, 2011. 

12. Expiration date: October 31, 2015. 

REFERENCES 

QSA Inc., application dated August 30, 2010, Revision No. 11. 

Supplement dated: September 28, 2010. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~ 
Eric J. Benner, Chief 

( 
. . Licensing Branch . .· . . 

::,·::~r;f·'-... Division of Spent Fu,el;~$$or,age .an€1.5\f'fansportation 
:"~:tt;::>: bffice Qf N.uclear Ma~enlaftSafety 

:L:.:~~~i~~>.atnd s~f~9·uard~·· ~i~~;':j 

:'' 

Date: October t;, 2010. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

General Atomics 
P.O. Box 85608 
San Diego, CA 92186-5608 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

General Atomics application dated October 4, 1995, 
as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requi;ements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: TRIGA-1 

(2) Description 

TRIG:6.'fuel elem,ent shi~pirig~:ooiltain~r.·The outer·_packaging is a steel drum, 
appro.ximately:22;~_'i.nches;Jn.·diainete6~,y 39-1/4\i.dches hi~h: The inner vessel is a 5-
inch Schedule4o·:c?.Ee9n:§~E:le.I~P.ipx:. _IDjrl}ensto,jls of the in~er vessel are 
approximately 3t~inches in heigi:Jtwith a'1J,;;I;.,iJ1ch thick w~H·and a 5-inch inside 
diamete'ri The top of the innerVesse.l is a·~threaded pipe~cap and the bottom is a 
welded 1/4~iric;h thick flat disc.The'inner vessel is centered and supported within the 
outer packagihg.by eight, 3/8-inch diameter.braceq, support spacer rods. The void 
between the inner vessel and the outer pac~aging is filled with vermiculite tamped to 
a minimum density of'4:51bs/ft3 

.. <Maximumigross weight including contents is 
approximately 235 pounds. 

(3) Drawing 

The packaging is constructed in accordance with General Atomic Company Drawing 
No. TOS396C160, Rev. G. 
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5. 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

(b) 

(c) 

9034 14 71-9034 USA/9034/AF 2 OF 

Contents 

(1) Type and form of material 

TRIGA fuel elements containing uranium-zirconium-hydride or 
erbium-uranium-zirconium-hydride with nominal fuel composition (excluding erbium 
content) as described in Table A.1-1 of the October 4, 1995 application, and clad with 
stainless steel, aluminum or incoloy. Uranium enriched to a maximum 93.5 w/o in the 
U-235 isotope. The H to Zr atomic ratio within the fuel meat must not exceed 1.65. 

(2) Maximum quantity of material per package 

U-235 content not to. e~pe,~£1 1.~~ ~g. pontained in a maximum of 7 
1.5-inch diameter fui~l elements, bra maximum of 25 0.5-inch diameter fuel elements, 
with nominal fuel~composition (excluding erbrLrl}"content) as described in Table A.1-2 
(Rev. 1) of the~october 4, 1995, application. Fo'rrey~richments greater than 5 weight 
percent W:;;2B'5, uranium content not to exceed an A2ifql!lantity. 

4:{:\;>:;-:,:-· 'v,: .. r" 

Criticality Safety lnde?< 0.4 
:,~~ 

6. In addition to the requirements
0

'olSubpart G of10 CFRPaft71: 

(a) The package shall be prepared for shipment and operated in accordance with 
the Operating Procedures .. olCh~pterB of the;l application. 

' -~ :. 

(b) The pack~ging mu~Mneetthe Accept~pce.;If~sts andtf0gin,tenance·Program of Chapter 9 of 
the applicatidp. ''>"'' , · · , · .':J){ 

,·h ·:····- .,j:,<:>/ S:~·/, .. ::.~, .. ·.· ·.·f.\'}t" t,· 

7. The package authorized· by this c~rtificateis h~reby apR~~~ed for use;u,nder the 
general license provisior:1~.of 10 CFR 71.1.7.. . . . ·· ·•·· ' • 

8. Expiration date: December 31, 2015. 
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FOR RADIOACTIVE MATERIAL PACKAGES 
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9034 14 71-9034 USA/9034/AF 3 OF 

REFERENCEs· 

General Atomic Company application dated October 4, 1995. 

Supplements dated: December 5, 1995, October 16, 2000, November 16, 2005, and November 22, 2010. 

Date: _ __;_\ ""1..--=.......:.\.;_\ '-"_\_\ o ___ _ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Robert Johnson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9035 22 71-9035 USA/9035/B(U)-96 1 OF 3 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., application dated 
August 30, 2010, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: 680-0P 

(2) Description 

(3) 

The Model No. 680-0P consists .. ofagamma ray projector within a protective steel container. 
The protective container isof welded steelc.onstructionand is approximately 32 inches (813 
mm) long, 19 inches (483 mm) wide, and 1;8-1/2 ihches:(470 mm) high. Polyurethane foam and 
wood inserts locate the Model 680 series projectors. in the center of the container and provide 
impact protection. 

The 680 series projectors include the Model Nos. 680, 680E, 680A, 680AE, 6808 and 680BE. 
The primary components of the projector consist of an outer steel shell, internal bracing, 
polyurethane foam, depleted uranium shield, and ah"S" tube. The radioactive contents are 
securely positioned in the "S" tube by asource cable locking device and shipping plug. A 1/4-
inch thick steel shipping plate is bolted over the source locking mechanism for additional 
protection during transport. Tamper-proof seals are provided on the outer steel container. The 
dimensions of the projector are approximately 21 inches (530 mm) long, 14-5/8 inches (372 
mm) wide, and 11-13/16 inches (300 mm) high. The maximum weight of the package is 615 
pounds (279 kg), and the maximum weight of the projector is 465 pounds (211 kg). 

Drawings 

The packaging is constructed in accordance with QSA Global Inc., Drawing No. R68090, sheets 
1-7, Rev. M, and R680-0P, sheets 1-7, Rev. M. 
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5.(b) Contents 

(1) Type and form of material: 

Cobalt-60 as sealed sources which meet the requirements of special form radioactive material. 

(2) Maximum quantity of material per package: 

(3) 

11 0 curies ( 4.1 TBq) (output) 

Output curies are determined by measuring the source output at 1 meter and expressing its 
activity in curies derived from the following: 1.30 R/h-Ci cobalt-60 at 1 meter (Ref: American 
National Standards Institute, N432-1980,1JRadiological Safety for the Design and Construction 
of Apparatus for Gamma Radiography"). 

Maximum weight of cohtents: 0.09 pounds (40 grams) 

3 

6. The source shall be secured in the shielded position of the packaging by the source assembly lock; lock 
cap and safety plug a~sembly. The source assembly lock, lock cap and safety plug assembly must be 
fabricated of materials capable ofresisting a 1475°F fire environment for one half hour and maintaining 
their positioning func;tion. The locking ball of the.source assembly must engage the locking device. 
The flexible cable of the source assembly and shipping plug·must be of sufficient length and diameter 
to provide positive positioning of the source in the shielded position. 

7. The nameplates shall be fabricated of material$ CE!pable of resisting the fire test of 10 CFR Part 71 and 
maintaining their legibility. 

8. In addition to the requirementsofSubpartG df10GFRPart71: 

(a) 

(b) 

The package must meet the Acceptance Tests and 'Maintenance Program of Section 8 of the 
application; and 

Each package shall be operated and prepare(:! for shipment in accordance with Section 7 of the 
application. ·· · · · · · 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

10. No support for replacement of "non-Posilock style" assemblies is allowed after September 2010. 
However, future manufacture and production of all package components, including the inner device, is 
authorized. 

11. Revision No. 21 of this certificate may be used until October 31, 2011. 

12. Expiration date: October 31, 2015. 
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REFERENCES 

QSA Global, Inc., application dated August 30, 2010. 

Supplements dated: September 21 and 28, 2010. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date: October 12, 2010. 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Source Production and 
Equipment Company, Inc. 

113 Teal Street 
St. Rose, LA 70087-9691 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Source Production and Equipment Company, Inc. 
application dated February 28, 2001, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling th~. requirements of 10 CFR Part 71, as applicable, and the ponditions specified below. 

5. 

(a) Packaging 

( 1) 

(2) 

Model No.: C~'1 

The packa~ing consists of a steelinner unit~inside an outer overpack. The inner unit is a 
rectangular boxapproximatE~Iy 9"highx7.5":wide x 7.5;,,de.ep around a depleted uranium 
shield. All fittings and;s&irce.locking c,ompc:m~qts are,~protected,and enclosed within the 1/8" 
carbon steel o~:~tershell. The inrier receptacle·con~,i~ts of a uraritum shield equipped with two 
closed bottom Z:ircalloy or titanium "J"ttibes, each;'C)f,which may, house one "pigtail type" 
special form source::. Jhe overpack is a :r2~gallon, 20- or 22:gage steel drum partially filled 
with foam. The weightdf the inner unit is 51 to 70 lbs. !fbe weight of the overpack is 19 to 
22 lbs. Up to 8 lbs. of ahcillary equipment may be1iocluded within the overpack. The 
maximum gross weight of the;ipack~ge,j§ .. 1 OO?Ibs. ·· -.. _ 

(3) Drawings 

The packaging is constructed in accordance with Source Production and Equipment 
Company, Inc., Drawing Nos. 8322000, Rev. (3); 8311000, Rev. (2); 8311001, Rev. (1); and 
8311002, Rev. (0). 
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5.(b) Contents 

(1) Type and form of material 

lridium-192, Selenium-75, and Ytterbium-169 as sealed sources that meet the requirements 
of special form radioactive material. 

(2) Maximum quantity of material per package 

Two sealed sources with a combined activity not to exceed 300 curies (11.1 TBq) (output) 

Output curies are determined by measuring the source output at 1 meter and expressing its 
activity in curies derived fr~m t~e~,f~llowi~g·"·".OAB R/(h-Ci) lridium-192. 

r''' 

6. Tungsten shield pads, with dimen~i6ns up to approximately:2-ivrohes diameter and Yz-inch thick, may 
be welded to the inside surface of the source changer housing. 

7. 

8. 

The nameplate shalll::ie:f~bricated of materials capable of resisting the:fire test of 10 CFR Part 71 
and maintaining thei(Aegibility. ,. 

,. '.-, 

-:/' '"~ 

In addition to the r;~gLirement~6f.~ubpart G _of10 CFRParf71: 

(a) 

(b) 

The packa·~~ shall be pr~p~ridffor~hipment and,'operated in accordance with the Operating 
Procedures,.of Section· 7 .o.:~f:-!he,,qpplicatron;• c:tS"sdpplemented; and' 

;,.;·:<::> .. 
The packa'ge shall'r)eefithe Ad::eptarrce ifestsand bemaintainett·in accordance with the 
Maintenanc~:program.O:k;qection B{O·Gif~t~e applicationf·~as supplemented. 

' .,, •, . . . . 

9. The packaging authori;z;ed by this certificate is>hereby approved for use under the general license 
provisions of 10 CFR 71::}X· · · · 

10. Revision No. 11 of this certifica'te may be used until October 3t, 2012. 

11. Expiration date: October 31, 2016. 
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FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9036 12 71-9036 USA/9036/B(U)-96 3 OF 

REFERENCES 

Source Production and Equipment Company, Inc., applications dated September 27, 2000, and February 
28, 2001. 

Supplements dated: April11 and May 11, 2001; May 1, June 14 and June 23, 2006; and May 26, 2011. 

Date: July 13, 2011. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michael D. Waters, Chief'· 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety·· ·· 

and Safeguards , 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

General Atomics 
P.O. Box 85608 
San Diego, CA 92186-5608 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

General Atomics application dated October 4, 1995, 
as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: TRIGA-11 

(2) Description 

TRIGA fuel element shipping container. The outerpackaging is a steel drum, 
approximately 22.5 inches in diameter by 57.5 inches high. The inner vessel is a 5-
inch Schedule 40 carbon steel pipe. Dimensions of the inner vessel are 
approximately 50 inches in height with a 1/4-inch thick wall and a 5-inch inside 
diameter. The top of the inner vessel is a threaded pipe cap and the bottom is a 
welded 1/4-inch thick flat disc. The inner vessel is centered and supported within the 
outer packaging by eight, 3/8-inch diameter braced, support spacer rods. The void 
between the inner vessel and the outer packaging is filled with vermiculite tamped to 
a minimum density of 4.5 lbs/fe. Maximum gross weight including contents is 
approximately 330 pounds. 

(3) Drawing 

The packaging is constructed in accordance with General Atomic Company Drawing 
No. TOS396C161, Rev. F. 
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FOR RADIOACTIVE MATERIAL PACKAGES 
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5. (b) 

(c) 

9037 14 71-9037 USA/9037/AF 2 OF 

Contents 

(1) Type and form of material 

Special function TRIGA fuel elements containing uranium-zirconium-hydride or 
erbium-uranium-zirconium-hydride whose fuel portion has nominal compositions 
(except erbium content) as described in Table A.1-1 of the October 4, 1995, 
application, and clad with stainless steel, aluminum or incoloy. Uranium enriched to a 
maximum 93.5 w/o in the U-235 isotope. The H to Zr atomic ratio within the fuel meat 
must not exceed 1.65. 

(2) Maximum quantity of material per package 

U-235 content not to e~oeed 1.39 kg, contained in a maximum of 7 
1.5-inch diameter:.fuel elements, or a maximum_.of 25 0.5-inch diameter fuel elements, 
whose fu~l pprtion has nominal compositions (exce.pt erbium content) as described in 
Table A.;1:;:2 (Rev. 1) of the October 4, 1995, application. For enrichments greater 
than 5 weight percent U-235, uranium content not to exceed an A2 quantity. 

Criticality Safety Index_ ... OA 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

7. 

8. 

(a) The package shall be preparedfor shipmeritand operated in accordance with 
the Operating Procedures of Chapter 8 of the :application. 

,, '' ~ ,c •',. ;, ' .• 

(b) The packagJbg mwi>/~e~l:the Accel;)t~hc~i!fests and;lM~intenanc~ Program of Chapter 9 of 
the application:" :·"'\v. .. " ~' ':~r: ........ ;J:~; 

The package authori:~d;by. this certificate i~,~-~-reby ap:~~g'ted forus~-"~nder the 
general license provisions\of 1 0 CFR 71.17. 

Expiration date: December 31, 201:5. 
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REFERENCES 

General Atomic Company application dated October 4, 1995. 

Supplements dated: December 5, 1995, October 16, 2000, November 16, 2005, and November 22, 2010. 

Date: _ _:\_'t-_\_,_'-\._\_l_o ___ _ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Rob~st:::ief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Source Production and 
Equipment Company, Inc. 

113 Teal Street 
St. Rose, LA 70087 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Source Production and Equipment Company, Inc. 
application dated March 24, 2000, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling\the:requirements of 10 CFR Part 71, as applicable, and··ih·e.conditions specified below. 
""'"'' ·''·'"'··· 

5. 

(a) Packaging 

( 1) 

(2) 

:· 

Model No.:·SPEC 2-T 
<~~-·. 
-~~~;;· -~<" ~· · .. 

Descriptio,Q,... .'·;·;f,7'_~." . ..,,:· ,, · · 

~ •. · :_rr~t.: ,_, .. ; . .<:· ": ·:.;~.':r.ct,~-~~,{l!:~~-~ ;.._,,~~~· ..,:· ~~'y·::~<;~:· .,.'.:'·--.;:,~::~·~;;·;)~ ,:1: . · .. 

A steel encased, urqnjum shielm~·CI t~q'~rf\~ ~§fy.<Proje8!ot;. Prima·r:y,;0components consist of 
an outer ste.eLshell;;'int€}~riar brad@g,(i:depleled,.uraniuiH;sffield, an~cliia Zircalloy "S" tube. The 
conten~s ~re:s'epureij.:p~~S,j~:~r:~,~~-zj:iil:~m-~i.£:i1f.Ga:!'§$':/'$~:~~~be by a ~o:~rce cable locking device 
and shlppmg•f)lug. The.umt{esemblf:l.~ :aypectahgglqr--box app.rox1mately 13-3/8" long by 4-
11/16" high bt~~~~/8" wide with a'ima?tim'lJriJ·gros§~w.eight of .56'~"pounds. 

;:<"'" +--~ __ :l'->'". : c ~, J .v • .; ./'"'-f. ~-:', 

(3) Drawings 

The packaging is construct~~""in7~,pcor;~;:JnG~;rvit~~S~urce Production and Equipment 
Company, Inc. Drawing Nos. 12688-1'; Rev. (2); 788-1, Rev. (4); and 788-2, Rev. (0). 

The packaging may also be as shown in Source Production and Equipment Company 
Drawing No. 1000, Rev. (0), provided fabrication was completed prior to June 8, 1989. 

The overpack is a 12 gallon open head 20 or 22 gauge National Motor Freight Classification 
1 00-H, or succeeding issues, Item 260 steel drum constructed in accordance with Source 
Production and Equipment Company, Inc. Drawing No. 53189-2, Rev. (2). 
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5.(b) Contents 

6. 

7. 

8. 

9. 

(1) Type and form of material 

Iridium 192 as sealed sources which meet the requirements of special form radioactive 
material. 

(2) Maximum quantity of material per package 

225 curies (8.3 TBq) (output) 

Output curies are determined by measuring the source output at 1 meter and expressing its 
activity in curies derived from the.J~IIo~,V,iflg;~O:A~ Rl(h-Ci) lridium-192. 

'~~ .. ;\1 t~·. \ i ;> ~. -~~,_,,J /' >, 

The source must be secured··in'\l:leh5hielded position of tfi'e pagkaging by the shipping plug, source 
assembly, and locking deViQe:· The shipping plug and source ass~mbly used must be fabricated of 
materials capable of resi$'tirig a 1475°F fire environment for one-halfhour and maintaining their 
positioning function. The~source assembly ball stop must engage th~Aocking device. The flexible 
cable of the source assembly and shipping plug must be of suffiCient le'r1gth and diameter to provide 
positive positioning~fthe solir:e~Z[Q.~tq~ shielded positiop.<¢·;·;:~:.;;'" ··""•· 

' .}. • ';·• ~,,1· 

'.-:. ~~~~~~:~~>. ·., i >;«•> .. • _( 1l.r··:~.',< ·. " 
The nameplates llJ.Ljst be fabricateq'gf r:nateria'ls capable' ofresisting the fire test of 10 CFR Part 71 
and maintaining their legibility. ·• 

:~''• \";, .,,'•'~..,;~;,:~.·'""~''>"M•>-:~·:.:.""-"','·• ', :\•, • >· \.-:-~"·~;.;.::_~>•:, 

For transportationJ>f.more:tr§n 1.7rJ~I3~-:('£J,5:;c¥Jriy~)"~~·~t.~Gt) pef:package)hLprivate carriage the 
shipment must be.1n accors:J~gc~.¥tith 49·C.'1.R'·H3'!4fi+(b). ');:(0;.~··:~· ·· .~;;.';Y 

-~t~~,~~:,.. -~w-::~,:,:;f~~:p.·:;, -· .. ~-::~~:::,~\ 1S ~:· \~~ ~: .v: t:·. ~- <~.\.:,, . if~~;~~::>~- ·~-,\-.~." 
For transportation of. rr,iore tnan: ~':it'iJBq'(45~9ubi9.s'}' (outputYfper packag.e by a common carrier, the 
package must be wifhjp.a protective;qverpE{ck;as·desc~i~~e:a and con~tructed in accordance with 
5(a)(3). · ' · · 

10. In addition to the requireme~ts of Subpart G of 10 CFR Part 7t::: 

;;{fl>-· ···,~·:'~--;.. ": ·-\'2.. "'«cJ:i.,'i:•"' ><•:S::~,{ 
(a) The package shall be prepared fofsh[p.fneht::and··operated in accordance with the Operating 

Procedures of Section 7.0 of the application, as supplemented; and 

(b) The package shall be maintained in accordance with the Maintenance Program of Section 
8.0 of the application, as supplemented. 

11. The packaging authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR §71.17. 

12. Fabrication of the package must have been completed by April 1, 1999. 

13. Revision No. 12 of this certificate may be used until January 30, 2011. 
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9056 13 71-9056 USA/9056/B(U) 3 

14. Expiration date: April 30, 2015. 

REFERENCES 

Source Production and Equipment Company, Inc. application dated March 24, 2000. 

Supplements dated: March 30, 2000, March 14, 2005, and December 16, 2009. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date: January JG!-, 2010. 

Eric J. Benner, Chief 
Licensing Branch .• ,;', 
Division of Spent Fuel Storage an·a Transportation 
Office of Nuclear Mater,jai;Safety ,{; ·· 
and Safeguards"',(?; ·· .... · , 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

ATR Fresh Fuel Shipping Container 
Safety Analysis Report, INEL-94/0275 
Application dated January 27, 1999, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling.!_he,f~uirements of 10 CFR Part 71, as applicable, and the .conditions specified below. 

(a) Packaging 

( 1) 

(2) 

Model No.: ATR 

Description 
·. . '" ~<"'··' : (; '; ~~ !; ; t. : . :' ;;: 

The inner co~t~iner is a 'rtght parallel~pib,ed, 69-7/16 inthes x 26-13/16 inches x 6-15/16 inches, 
constructed of314~inch plywood, covet~.d ·ikith 16-:-ga,_uge steel. The top and bottom are lined with 
high density polyethylene foam and with ~· 0.020-iricli cadmium piate. Wood spacers covered with 
sponge rubber arid With a 0.020-inch thick cadmium plate provide separation for four fuel 
assemblies. Positive closure is provided by a continuous~inge, and two wire sealed hinge pins 
provide access. 

The inner container is enclosed within an overpack, 73-15/16 inches x 31-3/4 inches x 11-3/16 
inches, constructed of 1-inch plywood, framed by steel angle members and covered with 18-gauge 
steel. Aluminum, honeycomb impact limiters are fixed to the ends of the overpack. Positive 
closure of the overpack is provided by four hinge pins which are secured in place using 1/16-inch 
diameter cotter pins. The package weight is approximately 853 pounds. 

(3) Drawings 

The packaging is fabricated in accordance with EG&G Idaho, Inc., Drawing No. 445721, Sheets 1, 
2, and 3; and EG&G Idaho, Inc., Drawing No. 445722, Sheets 1 and 2. 
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5. (b) Contents 

(1) Type and form of material 

Unirradiated ATR fuel elements. Each element contains 19 formed fuel plates, clad in Aluminum 
6061. Each element contains a maximum of 1,100 grams of U-235 in uranium that is enriched to a 
maximum of 94 wt% in the U-235 isotope. 

(2) Maximum quantity of material per package 

Up to four (4) unirradiated ATR fuel elements. Total U-235 content not to exceed 4,400 grams per 
package. 

(c) Transport Index for Criticality Control (Criticality Safety Index) 

6. 

Minimum transport index to .pe. shown on 
label for nuclear criticality,~:;p.rrtrol: 4.2 

The contents must be maintained W;ithin its compartment and the active fuel length must be completely 
within the region of the"cadmium covered spacers. Wood spacers may be used to accomplish this . 

• :"'"~-~ '> > 

7. In addition to the requirements of Suqpart G of 10 CFR Par:t 71: 

(a) 

(b) 

The packagEfrhust be prepared;;t(>T-,.sjlipment and,op.e~ated in accordance with the Operating 
Procedures it};'Ohapter;fp{ thei:appi~'V,APl ,, ; •.<·:·'. 

··- ··. __ ,,_: ~,;:}~~~-~- .-. ;._-~-: 

Each packaging must be ~~~ptarice t~~t~;-and maintai.ned in accordance with the Acceptance 
Tests and Maintenance P~ogram In ch~pter8 of the application. 

8. Air transport of fissile material is not authorized. 

9. Revision No. 10 of this certificate may be used until January 7, 2014. 

10. The package authorized by this certificate is hereby approved for use under the general license provisions 
of 10 CFR 71.12. 

11. Expiration date: January 31, 2014. 
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REFERENCES 

ATR Fresh Fuel Shipping Container Safety Analysis Report, INEL-94/0275, January 27, 1999. 

Supplements dated: February 18, 1999, April 27, 2000, December 5, 2003, and November 19, 2008. 

Date:~ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

nner, Chief 
Licensing Branch 
Division of Spent Fuel and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

38 

PAGES 

OF 3 



Ill 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(B-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9148 9 71-9148 USA/9148/B(U) 1 OF 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety 
standards set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., application dated October 1, 
2012, Revision No.9, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfillin~:;he requirements of 1 0 CFR Part 71, as applicable, a~~"~he conditions specified below. 

5. 

(a) Packaging 

( 1) 

(2) 

(3) 

:::::i;:~o ~;i·:~~~:;'{ii1i~,· ,;~. 'if~;~ · ·'i* 
A steel encas~d uranltti:M~>Sr,iieldedi50:1ltnie ehar.)'@er for E~:illi-egraphi,c's·ources in special form. 
The source cn~'J1ger me~~s~ne.s::z3~<inc.me:~}i.lcudJg;.;~~::t .. ifl~~es wide, aod 19.75 inches high. The 
radioactive soufcesassemblyis.'•housefo}lri;(8'ctltaniu '·" " tube. !7Eti.e' "S" tube is surrounded by 
depleted uraniurFI [ifl~tal shield."The'tlepleted:ur~'' .r:il shielg_assembly is encased in two 
steel containers. rtle,~oid space betweeri'the depleted uranibm shield assembly and the 
inner container is fillea'\tJith a rigid polyurethane foam. l'Jh'e gross weight of the container is 
970 pounds. 

Drawings 

The packaging is constructed in accordance with QSA Global, Inc., Drawing No. R77091 -
sheets 1 through 6, Rev. A. 

(b) Contents 

(1) Type and form of material 

(i) Sources which meet the requirements of special form radioactive material. 
Authorized isotopes include lr-192, Co-60, Sc-46, and Cs-137 
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(2) Maximum quantity of material per package 

Isotope 

lr-192 

Co-60 

Sc-46 

Cs-137 

(3) Maximum decay heat per package: 

14 watts. 

Output Curies 

1,000 

800 

800 

1,000 

USA/9148/B(U) 2 OF 

6. Name plates must be fabricated of materials capable of resisting thefire test of 10 CFR Part 71 and 
maintaining their legibiJity.. · 

7. In addition to the requirements of,Subpart G of 10 CFR Part21: 
' .,, ",, .·'··-"" .·-'" 

(a) The package-.shall be pre~ared'for sh!prrier~t andyqp~rated in acc~rdance with the operating 
procedures:in the application,f'al'ld ;~·::t>. 

The packa§'~ shall. be:m::i~fai~:~-d,,in ac_corda~c~~~ft~'~he mainten~-~2e program in the 
application. •· ~··. · · ' 

(b) 

8. The packaging auth~-rized -~~t~is·;certificate•\isoi::lereby-appro~J~i··for use under the general license 
provision of 10 CFR ;7>1.17. ···· · .. ~. · · · · · > 

·"·" -_, 
,._.,;_: .. •>"·:;. 

9. No new fabrication of the,package is authorized. 

10. Expiration date: March 31,2018. 
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REFERENCES 

QSA Global Inc., application dated October 1, 2012, Revision No.9. 

Supplements dated: March 21 and 25, 2013. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date: 

... , Michele S~mpsOh, ~tting Chief 
Licensing Branch ···· " 
Division of Spent Fuel Storage',and Transportation 
Office of Nuclear Material Safex¥· . 

and Safeguards ·' · · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and ccntents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations. Part 71. "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies. including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Industrial Nuclear Company 
14320 Wicks Blvd. 
San Leandro, CA 94577 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Industrial Nuclear Company application 
dated June 8, 1999, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the ccnditions specified below. 

(a) Packaging 

(1) Model No.: IR-100 

(2) Description 

The Model No. IR-100 package is approximately 8.87 inches long, 4.5 inches wide, and 8.5 
inches high. The radioactive material contents consist of iridium-192 in source assemblies 
that meet the requirements for special form material. The source assemblies are positioned 
within a zircalloy or titanium "S" tube within the IR-100. The "S" tube is surrounded by a shield 
assembly made of depleted uranium. The uranium shield assembly is encased in a stainless 
steel housing. The space between the uranium shield assembly and the stainless steel casing 
is filled with a rigid polyurethane foam. The maximum weight of the IR-100 exposure device is 
53 pounds and the maximum shield weight is 38 pounds. 

(3) Drawings 

The packaging is constructed in accordance with Industrial Nuclear Company Drawing Nos.: 
IR 100-1A, Rev. 5 and IR 100-18, Rev. 2. 

(b) Contents 

( 1) Type and form of material 

lridium-192 as sealed sources that meet the requirements of special form radioactive material. 
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5. (b) 

9157 13 71-9157 USA/9157 /B(U)-96 2 OF 

Contents (continued) 

(1) Maximum quantity of material per package 

120 (output) curies 

Output curies are determined in accordance with American National Standard N432-
1980, "Radiological Safety for the Design and Construction of Apparatus for Gamma 
Radiography." 

6. The source must be secured in the shielded position of the packaging by the shipping plug, source 
assembly lock, and lock cap. The shipping plug, source assembly lock, and lock cap used must be 
fabricated of materials capable of resisting a 1475°F fire environment for one-half hour and 
maintaining their positioning function. The ball stop of the source assembly lock must engage the 
locking device. The flexible cable of the source assembly and shipping plug must be of sufficient 
length and diameter to provide positive positioning of the source in the shielded position. 

7. The name plate on the exposure device must be fabricated of materials capable of resisting the fire 
test of 10 CFR Part 71 and maintaining its legibility. 

8. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must meet the Acceptance Tests and Maintenance Program of Section 8 of the 
application; and 

(b) Each package shall be operated and prepared for shipment in accordance with the operating 
procedures in accordance with Section 7 of the application. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71 .17. 

10. Revision No. 12 of this certificate may be used until October 31, 2010. 

11. Expiration date: October31, 2014. 
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REFERENCES 

Industrial Nuclear Company application dated June 8, 1999. 

Supplements dated: June 9, August 6 and September 14, 1999; October 24, 2003; August 20, 2004; and 
March 22, 2007. 

Renewal dated: August 20, 2009. 

Date: October _12_, 2009 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

st~&~ jr Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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" 
9168 19 71-9168 USA/9168/B(U)-96 1 OF 4 

2. PREAMBLE 

3. 

a. 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

ISSUED TO (Name and Address) 

EnergySolutions Services, Inc. -
Suite 100, Center Point II 
100 Center Point Circle 
Columbia, SC 29210 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

EnergySo/utions application, Revision No.3, dated 
July 20, 2012, as supplemented. 

. (.~. i:~i 
4. CONDITIONS r ~ W.i>" c 

This certificate is conditional upon fulfilli'liQliti~requirements of 10 CFR Part 71, as applica 
!'.', :(· 

5. 

(a) Packaging 

( 1) 

(2) 

Model No.~~~:-1208 

A cyl•nl"ilr•n<.::rl ,..,,rhnn'· 

waste materi9ls. 
transported[!i~he 
outside diam~t~r (0 . .. 
package with tme1 i.m 
the package is "'a(~~,~ximately 74, 

·'4!~,:.){!:~1], 

Packaging Boay 
Lid 
Payload 
Impact Limiters 
Thermal Shield 

·transport of radioactive 
rem le lifting devices and is 
imp'aGt limiters, 1 02 inches 

ingli~e overall height of the 
T'~maximum gross weight of 

s foll.ew,sz:,. 
-$~~'-if 

42,"2ZO lbs 
7,080 lbs 

14,430 lbs 
4,860 lbs (each) 

2501bs 

The cavity of the packaging is a right circular cylinder with an internal diameter of 61 13/16 
inches and a height of 74 7/8 inches. The package body consists of two shells, both 
fabricated of ASTM A516, Grade 70 steel. The annular space between the 1 Yz inch thick 
external shell and the % inch thick internal shell is filled with 3.35 inch thick lead. The 
primary lid is attached to the packaging body with twenty equally spaced 2-inch diameter 
bolts. A supplemental 14 gauge stainless steel sheet is welded to the inside surface of the 
primary lid. 
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5(a)(2) Packaging Description (Continued) 

(3) 

The centered secondary lid is attached to the primary lid with twelve equally spaced 2-inch 
diameter bolts. A thermal shield, consisting of two polished stainless-steel plates separated 
by a thin air gap, is attached to the secondary lid lifting lugs with hitch-pins. A 12 gauge 
stainless steel liner is welded to the cavity of the package and the lid surface to protect all 
accessible areas from contamination. 

The containment boundary consists of the inner shell, the upper baseplate, the bolting ring, 
the inner 0-rings of the lids, and the lids. Test ports for leak testing ofthe package are 
located between the twin 0-ring seals for both the primary and secondary lids. 

T~ere ar~ thr~e configuration. si\<?fttf p~~k~§~.~~ .. sonf.igurati~n 1 i~cludes a drain port, seale_d 
w1th the 1n_sert1o_n and W.£1d\f?~~fij).a rod ~f.Te tDr.allJP'?J!r;t; Conf1gu~at1on 2 does no~ have _a dram 
port; Conf1gurat1on 3fiqe,~·m·ot have a dra1n port and<t~.6,11!Packag1ng's base plate 1s fabncated 
differently than fo <G

11
onfigurations 1 and 2. ~· 

Drawings 
,>~"'', 

,::/!' i-.lt 

. nee wit11{1l'EnergySolutions Drawing 

(b) Contents 

(1) 

(2) 

~-
;l~'#-i;,. r,:·."'::i 

Type and for~of mat 

~~;rp"" """'''' Byprodl~ .ource, or specr~?; ar I in t~.~"'t~rm of dewatered resins, solids, 
including . -,'dered or dispersi e solids, or solidiffe.d~material, contained within 

Ji;~r-· ~~. i! ~ 

secondary ccrnJemers.; or ·?t~ 

Radioactive material· n t o ... ;fa metals or metal oxides in solid form 
contained within secondary containers. 

(i) 

(ii) 

Maximum quantity of material per package 

(i) Activity not to exceed 3,000 times a Type A quantity along with the following limits: 

(1) The limit determined per the procedure in Attachment 1 to Chapter No. 7 of the 
application for beta and gamma emitting radionuclides. 

(2) The mass limits for fissile materials as prescribed by 10 CFR 71.15 for exempting 
materials from classification as fissile material. 
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(3) A maximum total package neutron source of 1 x1 05 neutrons/second for materials 
that produce neutrons (other than fissile materials) through any means, including 
spontaneous fission, alpha-neutron reactions, and gamma~neutron reactions. 

(ii) Maximum decay heat: 200 Watts. 

(iii) Maximum weight of contents: 14,430 lbs including shoring and secondary containers. 

(iv) Powdered or dispersible solid materials must have a mass of at least 60 grams or a 
specific activity of 50 A2/g or less. 

(v) 

(vi) 

(vii) 

Explosives, corrosives, and non-radioactive pyrophorics are prohibited. Pyrophoric 

radionuclides may be ~:\~t owt~ [ i~u;l .amounts below 1 weight per cent. 

Materials thatz,ma~ ;~-~nite or change ~a(~.at:·temperatures below 350°F, not 
including wate·rfshall not be included in the corifenl?\,, Also, contents shall not include 
any mate~Ellg that may cause any significant chenikta·t~~galvanic, or any other 

t. --~'" . ~!"' reac IOnl!;f,.,,..·· ~~r.::Y·\ 
i>bw:'f$.\%~ 

'~ Powdered 
me~~ydrides 
potassium, Jithiu 

,.~):!!ttl~-& 

thO'nium, or 

~ 
(viii) Contents 

mJlefials 
Ilium such that these 

· ed as a bulk material for 

a P'f!:~d 
' ·~~.~~_,)·, 

In addition to the req""'" em.:.n1r"'"'''T 

{i) 

(ii) 

The package mu 
Procedures of Chap , 

accordance with the Operating 

a . in ccordance with the acceptance tests and 
apter 8 of the application. 

7. Two independent physical verifications of the secondary container's closure system shall be 
performed as part of the package loading operations to ensure proper closing so as to prevent 
release of material from the secondary container. 

8. Shipments of powdered radioactive materials shall be performed only when the most recent periodic 
leak test meets the requirements of Section 4.8 of Chapter 4 of the application. 

9. Except for close fitting contents, shoring must be placed between the secondary containers, or 
activated components, and the package cavity's walls to prevent both radial and axial movement 
during transport. 
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10_ Flammable gas (hydrogen) concentration is limited to less than 5% in volume. Compliance with this 
concentration limit is determined by the methodology used in NUREG/CR-6673. 

11. A pre-shipment leak test is required before each shipment of Type B quantities. 

12. The package may be used until August 31, 2013, with the seals authorized in Revision No. 17 of the 
Certificate, in accordance with the Addendum of the July 20, 2012, application. 

13_ The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

14. Expiration date: August 31, 2017. 

REFERENCES 

EnergySolutions applicationt~~evis'iqfl·N . 3, and Addendum dated Jtlli;,i0, 
~. 'l-. ·~"·· 

Supplements dated July ~~nd Augus 

Date: August 23, 2012 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety 
standards set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive MateriaL" 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA Federal Services, LLC 
505 S. 3361

h Street, Suite 400 
Federal Way, WA 98003 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Nuclear Packaging, Inc., consolidated 
application dated March 31, 1989, as 
supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfillin§"the requirements of 10 CFR Part 71, as applicable, anq:th~ conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: ''4~AS-1 

(2) Description 
i .-.~";' 

The packagiJ11-g··consfst~<;?fa primary;.oDt;italnme:flt vessel.¥(20.5" OD'x 23.4" OH) enclosed 
inside a seconac:lf.Y colitainmehh\Less~lia,mo·rtaq[~tig>n,csnield (32.,§·>.0D x 39.0" OH). The 15 
milliliter water S~JJ.lpfe is contained,witliilmh3··,undef.i!,i1§i:~~sample ~~K. Additionally, four iodine 
collection cartrid§~.s_,,pnd four offgas::v:[als,a~e'\ma"lmaihed in§J.~~ ·tfle foam shoring above the 
sample cask. LoosE;J:»'t?:fmiculite surroeinds the perimeter ,o'f,,tl;le sample cask to absorb the 
water sample should lea·kage occur. Completely surroufi!:dmg the secondary containment 
vessel and radiation shield i§;l@..f~~E'l filled st~,~! en;~sed overpack (48.0" OD x 66.0" OH) 
which provides impact and thermaf~pr~ptio~'fil~' "· 

The primary containment vessel, which is constructed of 304 stainless steel varying in 
thickness from 3/4" to 1.25", is provided with double Viton 0-ring seals and a sealed test port 
between the seals for leak testing. The assembly is secured with eight, 3/8"-16 UNC x 8" 
long screws. 

The secondary containment vessel and radiation shield provides 0. 75" thick steel and 5.1" 
thick lead shielding in the radial direction, 2.0" thick steel and 5.1" thick lead shielding on the 
bottom, and 3.5" thick steel and 4.8" thick lead shielding on the top. The lid is secured with 
eight, 1.0"-8 UNC x 3.0 long bolts. The lid is sealed with two Viton 0-rings with a sealed test 
port between the seals for leak testing. 
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5.(a) Packaging Continued 

6. 

7. 

8. 

9. 

(2) Description continued 

The overpack provides about 7 .25" thick foam on the sides and about 13" on the top and 
bottom. The two halves of the overpack are held together by eight, 3/4"-10 UNC x 1.5" long 
bolts. A Neoprene gasket prevents rain water from entering the overpack. 
The weight of the package including a maximum sample cask weight of 1,375 pounds, is 
about 12,800 pounds. 

(3) Drawings 

(1 ~--.~ ~> :i;~_:?~> t:' /'~~"-
The package is constructeg,in;ta:cG'ordan~e"-witb:'Nu~IE).ar Packaging, Inc. Drawing 
No. X-20-218D, Sheetsll~n·c( 2, Rev. C. ~- ·< 

(b) Contents 

(1) 

(2) 

Type and for!!lJl;ccOf m$terial 
.'f:~ . ···~ ;:;7':·.'::,, __.,:;:'t:. 

(i) Rad\'c;~-ctive m~t~i;~li,in''form oLii.~uid or.g~s~:Gcis samples:-in\Sample casks, cartridges 
antfVials. '-~~- _ . · ' . · .. ' ' · 

BJ':IDI'oduct and .activ~~ien .. ·Jlil·ctterials ~rs:"S.otids and process s.o1ids or resins, either 
dewaJered,:S'li)lid, Of":~'blidifie~:li~·tS-eGo:~da'ry;containers. , 

%C" • ' •>. • • :;.< !:, • , )_, :"·"" > 

(ii) 

Maximum q:oantity CitziDTCitetial peflp:Jc~a :e\ _· 
\' .... r~·~· ·~· ~ .. · .• _, .. ,; ~~j~J~~{4)p-·:;: ~~:.~-IA'~'~·'),.'t~~~~~.. . o. • 

50 Ci of mix~cf'hssion and aotiwatio~;,:.A' ·. ts, 
secondary con~im~r and four&carmi~£1~~-~~~Gl'lo 

,::· 
-fc ,d\C• 

ofj[q.Uid, one sample cask or 
;r..':" 

-!f.~="'l""t,·,;i?.."'-., :~,., '.y'·>.t .. , ~' 
In addition to the requireme·nts;;of Subpart G of 10 CFR Part 71i:l;~ach package prior to first use must 
meet the acceptance tests and critet;ia sp.ecified in Secti.GU!f 8.1, must be maintained in accordance 
with Section 8.2, and must be prep~red~~r s~pymem':Cin~:c;cordance with Chapter 7.0 of the 
application, and the supplement dated July 8; 1994. 

The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17, provided the fabrication of the packaging was satisfactorily completed 
by April 1, 1999. 

Transport by air of fissile material is not authorized. 

Expiration date: August 31, 2014. 
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REFERENCES 

Nuclear Packaging, Inc., consolidated application dated March 31 , 1989. 

Supplement dated: April?, 1989. 

VECTRA Technologies, Inc., supplements dated: July 8, 1994 and January 30, 1998. 

Transnuclear, Inc., supplement dated January 30, 199.8. 

Packaging Technology, Inc., supplements dated: April 30, 1999, March 16, 2004, and November 26, 2007. 

AREVA Federal Systems, LLC, supplements dat~d: J.\:l_ne,J2, 2009 and October 31, 2011. 
. . j;,~, L. 

FOR THE U.S. NUCL~~R:;REGULATORY COMMISSION 

( 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive MateriaL" 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Industrial Nuclear Company, Inc. 
14320 Wicks Blvd. 
San Leandro, CA 94577 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Industrial Nuclear Company application 
dated July 1, 1999, as supplemented. 

4. CONDITIONS 

5. 

,..f"'~ 
This certificate is conditional uPl:in1ulfilling.the re uirements of 10 CFR Part 71, as apRiioable, . .and tlf~"' nditions specified below. 

<)' :... ~ - • 

(a) r.f{l!f>, 

.._.__.,i Packagi'lB:-!·· 
(1) Moefel No.: 

(2) 

I 

~~ 

D~iption 

~':"j;f 

--~'!; 

- ' ' ' . . ~:::.'f 
< ' ~· <1; 1 ' ;;: ~~ ' . ~·· ,~"' ~~--
·• .... "~ . : ·~ ~ j" I·, ··~~, ,.,.. ~ 

Thef&t"'edel N~ OQ;P~!ie. ~~&ts of _ er an IR~ source changer, ~ran IR~ 
100 ~sure-- . Whtcli {S-~~'§'iti<Yri~ , n a 10 g~ drum. The drum 1s made 
of 20 ~ge st~el, arid is close& Wit)1.a ·uge clo~ ring and a 5/8 inch diameter 
steel bdltt:'Jjlywood members arB-used to sitiof1~~-support either theIR-50 or IR-
1 00 within tf~eel drum. ,. '·· \...1 

,~ ~ 
" . 

TheIR-50 source c~geJjJm<;Uhe l_il;;1~xposure device are approximately 8.87 
inches long, 4.5 inches witte, ci'Ad 8.g:<inches high. The radioactive material contents 
consist of iridium-192 in source assemblies that meet the requirements for special 
form material. The source assemblies are positioned within a zircalloy or titanium "S" 
tube within theIR-50 or IR-100. The "S" tube is surrounded by a shield assembly 
made of depleted uranium. The uranium shield assembly is encased in a stainless 
steel housing. The space between the uranium shield assembly and the stainless 
steel casing is filled with a rigid polyurethane foam. The maximum weight of theIR-
50 source changer is 55 pounds, the maximum weight of the I R-1 00 exposure device 
is 53 pounds, and the maximum gross weight of the Model No. OP-1 00 package is 77 
pounds. 
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5. 

6. 

7. 

8. 

(b) 

9185 8 71-9185 USA/9185/B(U)-96 2 

(3) Drawings 

The packaging is constructed in accordance with Industrial Nuclear Company 
Drawing Nos.: OP 100-1, Rev. 5, IR 50-1A, Rev. 3, IR 50-1B, Rev. 1, 
IR 100-1A, Rev. 5, and IR 100-1B, Rev. 2. 

Contents 

(1) Type and form of material 

OF 

I ridium-192 as sealed sources that meet the requirements of special form radioactive 
material. 

(2) Maximum quantity of material per package .,, 

120 Ci (4.42t--creq) (output) 
'-':\.;f,.!t:~,t ~;' . 

Output ~es are determined in accordance with Ame,~n National Standard N432-

~~~~~~~~t?l:~afety for the Design anq_Construet§~. of Apparatus for Gamma 

;~ ~ ·-.~- ~~~~\~ ~'\1· \ . -~- . .}~~,,~~; ::--~··-,} 
The source shall Qf;l:Secured in ~~1s~elded p0sition ~f *f'etip~ckaging by~tt:ie source assembly lock, 
lock cap, and the S'~ipping plug ~1ib0 onl~). Th~ sourl§e}a$Sembly lock;·tdck cap, and the shipping 
plug (IR-1 00 onlyr;-must be~\~ri '· ' -.qt.[Tlaterials c~~ 0l resisting a -~5°F fire environment for 
one-half hour and .• IIJlintaf" 'their.•:p , .. i_orr~1lf'P.f*l~:,Jhe pfitll ~op of_.~_.·· source assembly must 
engage the source asse • The·f'f.rm<Jt>le'Of the · ass~ly and shipping plug 
mu~t. be of sufficierf)mgth• ·~e-~r~H:>fct'f1:,t~$itive · . itloninq..01\he source in the shielded 
Position. , \_l ! , r'_ .. ~ · ~- · {f "):;·~":· , ··· ':,f·, w- .. - ·.x•"·. . ".;;} 

The name plate on t;~~5·. ,pack must be ·fal1>;;~~e~ of . rials ~151e of resisting a 1475°F fire 
environment for one-half . nd maintain its legibil_ity. The ~i..vsnt holes in the _side of the 
overpack must be covered tape or rubber (plast1c) plugs f'al'revent entry of ra1n water. 

)ffi,. . ·. . . .h: 
In addition to the requirements of Subpaft G QJ·1 0 · jER fi)art 71: 

(a) The package shall be prepared for shipment in accordance with the Operating Procedures of 
Chapter 7 of the application and 

(b) Each package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of 
the application. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

53 

PAGES 

3 



-

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9185 8 71-9185 USA/9185/B(U)-96 3 

10. Revision No. 7 of this certificate may be used until February 28, 2010. 

11. Expiration date: February 28, 2014. 

REFERENCES 

Industrial Nuclear Company application dated July 1, 1999. 

Supplements dated: September 14 and December 29, 1999; October 24, 2003; March 22, and July 12, 
2007, and November 25, 2008. 

Date: February _5_, 20(J'9"~ 
1c ~--· 

lt;tg~ THE U:S. 'NU€1iEAR REGULATORY COMMISSION 
.. -· ' ~ 

1>-{!~~ ;:ric B~nner, Chief <;~::· 
.l'f:<i1~. L:K;:ensm~.~ranct:r JLf~ . 
r:_. '~):>i1isiori·<f>f Spent FPif_~_$orage and Transportation 
· .: f 1_~ice lJf Nua)ear -~~r~l Safety ·· 

.! , · \.};.~}~~ Safeguar,~:t~$··,(~t _ : · .. 
' ::.~ ·.,. '··i·: ... ':rs>.~{ ; ;-;:\~~~--t"'. _t ~ j • 

.. , ·. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20858 

'''»,,~ 
,}f ''>J~~<? 4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis for Shipping S8G Power Units in 
the S-6213 Container, Rev. 7, dated 
June .. 16, 1975, as supplemented; and Safety 
§0&'> -M ;~ , 

JA.naJY'sis Jor Shipment of S6W Shipboard Power 
Units in''fhe .. ~~del2 S-6213 PUSC, as supplemented. 

'"'T 

:<~,<'> ,oP~<·>>\,. 
This certificate is conditional upon tu1fUJing the req~irements of 10 CFR Part 71, as applicabl;:p~l).d:thE'f,c;):>riqitions specified below. 

5. 

(a) 

)<'*' 

. '?·.··.•.··.~.·,··.~··~·%\. P k ~ ~ = ~ ·:,~::t :;r~~;:· '1 

ac aging ·G~r: f:·~'~Jn·w / t:k~.: . { T· 

(1) Model Nos.:!,,.Jv'lodel ~·.}?-63.t1rl3~epwerUnitLShjp ;~ ."'q'ntair,1er 
~ ~ ~::{~_,,r . ;::::,:~~·-~:~~~ ~7:-.t<: ~~~~~,::;~E _ /~/~:_,/~ 
Modei~2'JS.,.621~·P jf Ca,flt?iq:er 

. . :.~:!:,:;.{~·~:~:! . . & • • i~'~:s:~·· 
(2) Descnpt1on .r.v\l:i,imi;>.ci\>Y.~;. .~;\.: 1 -r~. ·'"'' 

" ./ ~ij N J,t~\ -~.,.,~ ,, /,~+~~-·~ ~\ ./~'&~~ .. ~:;:it~Jo« ,MY' 

A power unit shippiqg co~taine~tPu:io$,;f~ , . ,hJpm~ht~f a pow~rt;Jnit complete with control 
J!>' .- "'l>. ·r,J. rJ· );! ~·'4 ~ ~, ,f·"> ,, ,., .w; 

rods and control rdd~~f;i~~ mechanisms,,installed. * t. 

'/~ ~~ 
The Model 1 S-6213 PUSC cgr;~sists, of a carbon st~~l cylihdrical shell approximately 9-1/4 
feet in outside diameter by 3!9~~J2'fe~t le,~~·. if\~Locffrrg~hemispherical steel end impact 
limiters, with 1 0-3/4-foot outside dla{f,eter~central flanges joining the barrel and cover halves. 
The Model 2 S-6213 PUSC is of the same design as the Model 1, except that the primary 
container material is HY-80 steel. A power unit is supported in the PUSC by a centrally 
located thick circular steel plate (PU head) which is clamped between the central mating 
flanges of the PUSC and fastened by 94, 2-inch diameter high strength studs. The upper 
and lower extremities of the power unit cantilever into the barrel and cover halves without 
additional support. A lower support adapter is installed in the barrel end of the container 
during shipment of the S6W shipboard power unit. A shipping/lifting ring, a flange adapter, 
and a lower support adapter are installed in the container during shipment of the S9G 
shipboard power unit. 
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5.(a) Packaging (Continued) 

(2) Description (Continued) 

The PUSC is shipped in the horizontal position on a support fr:ame which is secured to a 
specially built flatbed rail car. 

The weight of the PUSC, including frame and contents, is approximately 429,900 pounds 
for shipment of the S6W shipboard power unit, and 329,000 pounds for shipment of the 
S9G shipboard power unit. 

(3) Drawings 

The Model 1 and Model 2 S-f;)?1:3;J>~'sc~~~e.icor1S'trlilcted in accordance with the 
Drawings included in the,applic~ti'~ns (see references,,:JP;J~w). 

5.(b) Contents 

( 1) Type and form .of.material 

(i) 

(ii) 

Unirradiated S6W advanced fleet:me'actorsqipboeird power unit as described in 
Chapter 6 of "S6W:Pr0totype Ppwer Unit'in1S-'l:6Z13 Power Unif'Shipping 
Container Safety Analrs:is,Re.porttriWAPQ;;R{6tG>..~c)1219, ReviE!1i0n 1, and 

cont~i.mi,ng ura)~~.~ ~,~~f~~~;}inn:.~:Yfe'z·~~.~top~:·:,i,.:.>; ;~·~ 
Unirradiated S~~C?.h'§~llJboard:;po;wer ~mt!~:as desqnitiJed in Ct:l;<i·~ter 6 of "S9G 
Shipbo·af.C!t Powe'r:~~~lll1t~in::;$:J~2~;8' ower::;:~h:lit.S:tttfizi;ping Comt@iner Safety Analysis 
Report fotPackaging~!l\~evisio.~\ _ nd~cq~~~·~r;i\thg urartw:fu.wenriched in the U-235 
isotope. ''~ • .·· .. ·· · ·· ·1·•·:,~-.f,~': • · 

(2) Maximum quantity ofm~ferial per package 

For the Model 1 S-6213 PUSC: 

One S9G Shipboard Power Unit. 

For the Model 2 S-6213 PUSC: 

One S6W Advanced Fleet Reactor Shipboard Power Unit, or 
One S9G Shipboard Power Unit. 

56 

PAGES 

5 



II 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9186 16 71-9186 USA/9186/B(U)F-96 3 OF 

5.(c) Criticality Safety Index (CSI): 

Minimum CSI to be· shown ·on 
label for nuclear criticality control: 100 

6. All control rods shall be restrained in the power unit fuel cells by the control rod holddown latches. 

7. Transport by air of fissile material is not authorized. 

8. For the Model 1 S-6213 PUSC, a nondestructive examination of the entire length of both inner and 
outer surfaces of the four tie-down support bracket-to-container wall butt welds shall be conducted 
prior to each loaded shipment. 

(a) The nondestructive examinatien&im ~:tcor~~n~~twlfh:·a$written procedure may be by either: 
:·"~'"<~·· . '«,,,· .;: ; 

(1) The liquid per.tetFcant~ethod in accordance with: 

(i) Article 6, Section V, ASME Code, or 

(ii) . MK-STD.:;274•E, "Nondestructive Testir:~g"Requirements for Metals," Section 
·s, OctobersB1, 1973, or ·· 

.::~~- :·· ,}: '."';'-

(iii) •• .. fNAVSHIPS 2s();.;~500~1,·"weldirigStan~di3rd," Section.;l2.5 
:::-~;~ . -. " t:, ·_ ,_ "\·:~.:.: ::::'- ·" ~·-··· ·-

(2) or th~;~agn~t~;~rtidl~~mrm~'~:":;;. . 
(i) >"•Article7;1$:e:o.fi:on V;IA:Sire.'!E~.Qaaen{Yoke iR!3cniiique; B!!Y Particle Method; 

(ii) 

(iii) 

'·-tlfrect or:retti'f\ied::ccitrr:ent~j-;ori _r ,·_; . .}·' .· ,··_: .. 

MfL-STD-271 E, Section if; specific~fl~-;~_3.1 (Gen~fal) and 5.6.1 (coatings), 
4.3.'3 1~Dry Powder), 4.3.3:3.'6(Continuous), afia•-4.3.3.3 (Procedure) as 
exceph3d by using direct or rectified currel'it;·A:3.3.3.3 (Yoke Technique), 
4.3.2,5 (sensitiMi~y and cleaning), angA.3. 1':3 (smoothness), or 

:~~·.'~" .,.,<j,!Y 

NAVSHIPS 250-1500~1. s'ectidn 12.4, 12.4.1 (General), 12.4.3 (Dry 
powder), 12.4.3.3.2.1 (Yoke Technique) using direct or rectified current. 

(b) If any indications, as defined in accordance with either: 

(1) Paragraph UA-93(a), Appendix VIII, Division 1, Section VIII, ASME Code (with 
7(b)(2)(i), above), or 

(2) Paragraphs UA-72 and UA-73, Appendix VI, Division 1, Section VIII, ASME Code 
(with 7(b)(2)(i), above), or 
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(3) Class 1 acceptance criteria of NAVSEA 0900-LP-003-8000, "Surface Inspection 
Acceptance Standards for Metal," with-Change 2, July 1, 197 4 (with 7(b)(1 )(ii) or 
7(b)(2)(ii), above), or 

(4) NAVSHIPS 250-1500-1, Section 10.3.2 (with 7(b)(1)(iii) or 7(b)(2)(iii), above), as 
noted, 

OF 

are detected, the packaging shall be repaired and reinspected prior to use and shall be 
inspected prior to each shipment thereafter. Any defects shall be reported in accordance 
with 10 CFR §71.95. 

9. Expiration date: March 31, 2017. 

REFERENCES 

For the Model 1 S-6213 PUSC: ... 

J.S. Naval Reactors applicatJ&n dated J~1$~~. ·t975. _-.:~~::-': . 
-~ ''t,-:; :" ' ...... ;~-' ~{ ,., ;<::,. <' . ·_;·. 

Supplements dated: June s·;'';1977; July 2~,\~-~~JB; Naval_ Reactbr~foi~tter 8#C89-2s:3·a., dated May 22, 1989; 
Naval Reactors letter 8#C9,07.03664,--dated~s-E~'J)tember-5;',~90;~~a;v'aPReactors lette:r,8#92-03563, dated 
June 17, 1992; and Naval Reactors-letter 8#C'92.:::0:3.7 . .j4,..,date'et'G>ctober 2, '1992; Naval Reactors letter 
8#97 -03425, dated February 7, 1997-)!Naval Rea.d.ors· letter~8#G'97 -03614,, dated .;september 29, 1997; 
Naval Reactors letter 8#0 1-03619, dated December 11, 2001; -Naval Reactors lette·r 8#06-04833, dated 
December 18, 2006; Naval Reactors letterG#CQ8~;S06.6:~,xdated.Marql::i13, 2008;.and Naval Reactors letter 
8#11-04084, dated September'2Q, 2011. . - · ·- ----- "" -

J!(:t/:~?~ 
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For the Model2 S-6213 PUSC: 

U.S. Naval Reactors application G#C91-11165, dated December 19, 1991. 

Supplements dated: Naval Reactors letter 8#92-03563, dated June 17, 1992; and Naval Reactors letter 
G#C92-03714, dated October 2, 1992; Naval Reactors letter 8#97-03425, dated February 7, 1997; Naval 
Reactors letter G#C97-03614, dated September 29, 1997; Naval Reactors letter 8#01-03619, dated 
December 11, 2001; Naval Reactors letter 8#06-04833, dated December 18, 2006; Naval Reactors letter 
G#COB-00667, dated March 13, 2008; and Naval Reactors letter 8#11-04084, dated September 20, 2011. 

"·:':;,.. :.>...:: 

.FO:R THE l!f.~S.t~OCLEAR REGULATORY COMMISSION 
'! . ·~·.,.·"' ·,· 

Michael D. Waters, Chief 
·, <">Licensing Branch .. 

\:~b>ivision of Spent Fuel Storage and Tramsportation 
~0ffice of'N;udear Mate·Hal Safety ' 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc. application dated March 6, 2006, as 
supplemented. 

4. CONDITIONS J<P'~' 

This certificate is conditional upon fulfilling th~~9quirements of 10 CFR Part 71, as applicable, a~ tfit'}p,(lditions specified below. 

5. 

(a) Packaging 

(1) 

(2) 

(3) 

' 
Model No.: 186'5 

Drawings 

The packaging is constructed in accordance with QSA Global Drawing No. R86590, Sheets 1 
through 8, Rev. J. 
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5.(b) Contents 

6. 

7. 

8. 

9. 

(1) Type and form of material: 

lridium-192 as sealed source must meet the requirements of special form 
radioactive material. 

(2) Maximum quantity of material per package: 

240 curies (8.9 TBq) (output) 
'@ ~,y ~·'}~i {~Vms ,,,»'"*' 

Output curies are determ~ne:Q'.~b~:rnt;clsuMI'gf1h~s~~~ex4 output at 1 meter and expressing its 
activity in curies derivetd· frpm*the following: 0.48 R/(hL~Uolr:idium-192 at 1 meter, (Ref: American 
National Standard (';JZI-,;3'2~~ 980, "Radiological Safety forth'&§ p-esign and Construction of 
Apparatus for Garnfrrd Radiography"). · 

tc~~ldf 
'·"':tl,~<" 

In addition to the requfhemeritS,:oJ. ubpart G of 10 CFR Part 7J.:: ::,.; 
~t~~r ;;;·i: ·w.,,, /"':E~~~:e 

The packag~,'l:~hall ~e pre~:/, fe{ ~hj~~.e"t,an9'op~ta,"Jed in acco(cr~nce with the Operating 
Procedure~.JQ,&Sectlon 7 O:f~ ~pllca!)OA, c:rs s~p · ~;nted. 

·. -~::,.. \.;:..:, { ;!· ~~::l. ? • .i_t.,' "l" * d:• 

Each pack~ging shall!!?~ m 
1

• ;;r: io.~fin1iccO"rCI 
of the appli~,~jpn, c:t;:• applem~!?,Y$'r:· 

~' <~::-, .h ~ "". ~"0t~>j 

Fabrication qfn'ew p'ic~ '~~s i$~t;i~ 
"\i~ <:.:;~i!~~~:,~;¥ 

(d) Repair or replac.~ment ofiwelas'·on e5<l . . . . ck is not a'Otlilorized. 
·y; ,Y:• ~"' "L(d:J lk(;:;~}1:·' . ="". "'"~ 

The packaging authorized'blt4:fl.i~ certificate is'h'ereby approvecLf~~~use under the general license 
provision of 10 CFR 71.17. rir . ·~,r~> 

\@, .i 1 ' » !'.ff 

Revision No. 8 of this certificate ma'y.;b~ ~s:~a gr1Jn ~G~u~t~~o. 2014. 

(a) 

(b) ~ainteiS~nce Program in Section 8 
rM/?f! 

(c) 

Expiration date: March 31, 2019. 
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REFERENCES 

QSA Global, Inc., application dated March 6, 2006. 

Supplement(s) dated: August 24, 2006; September 28, 2006; July 14, 2008; February 9, 2009 and March 13, 
2009; and July 16, 2013. 

Date: August 22 ~ 2013 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~~~ 
~ichele Sampson, Chief 

Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Columbiana Hi Tech 
1802 Fairfax Road 
Greensboro, North Carolina 27 407 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Duratek, Inc., application dated June 9, 2005, as 
supplemented. 

A. CONDITIONS 

This certificate is conditional up~l~:~illing the·reg~irements of 10 CFR Part 71, as appli¢~~1e,:and the cohditions specified below. 

5. 

('a) Packaging 

(1) Model NoL. ux2scf 

(2) Description 
,. .•. 

"eoe43;~-:.'t~;::: , .. , :.· \ .. '\.!;'' 

Overpack for 3~:1nch uraniu;,Jhexaflu&fi'ae\(lJ!;6~~q~iinders. l'fbe overpack is a right circular 
cylinder construded.of two stainless·steel.shells with the yolume between the shells filled 
with 6-inch thick foBm"(1.8- 9.8 PCF). A stepped and,gas'keted horizontal joint permits the 
top half of the overpack to be removed from the base. The package "halves" are secured 
with ten indexed, cross-loc~fhg '!,~alll.qqk" pims. l'lfile overpack is 43.5" in diameter by 96" 
long. The maximum gross weighf·of the padkage is 8270 lbs. 

Two types of 30 inch uranium hexafluoride cylinders may be carried in the UX-30 overpack. 
These are (1) an ANSI N14.1 Standard 308 cylinder, or (2) an ANSI N14.1 Standard 30C 
cylinder. 

The ANSI N14.1 Standard 30C cylinder is essentially a 308 cylinder equipped with a Valve 
Protective Cover (VPC) that bolts over and protects the cylinder valve during transport. The 
VPC is a special design feature that provides additional assurance against the inleakage of 
water to the containment system and is an enclosure that retains any leakage. 
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'5.(a) Packaging (continued) 

(3) Drawings 

The Model No. UX-30 packaging is fabricated in accordance with EnergySo/utions 
Drawing No. C-110-B-57922-0002, sheets 1 through 3, Rev. 4. 

(b) Contents 

.. 
\,· .• 1 

(c) 

(1) Type and form of material 

A. Unirradiated uranium,)n tht3 ~0r:m bf·jl[ifsi~~:it9 a U-235 mass percentage not to exceed 
5 weight percent · · ··· - · ·· 

f• 

B. Reprocessed,Llrxanium, in the form of UF6 , with a U-235.r:nass percentage not to exceed 
5 weight percent. The fission .product gamma activity shall not exceed 
4.4 x 1 05 ryleV Bq/kgU. The alpha activity from neptunium<and plutonium shall be less 
than 3.3·)e1 03 Bq/kg'.lL 

(2) Maximum !q~:;ntity of m~iJ·Fi~'l_per pack-age x~:: .. 

5,020 pou,~ds UFs contain~~~iXl~n"A:NSt:standadbi~~1;4.1 30B or 36Q cylinder . 
The maxiifl:~ltn H/UC1tqmic'i~~ti:Q.\f:prSbe):Jsfl.iS,'1~J~~8'$;~:,, . · ;:· 
The total activity in·:tBe.2package':rryaY;:znot ;exd'&,¢tl;d'05 /jz: ,,. 

Criticality Safety I n',;x\.(C~l,;:~.i:~:~};-~1;~--=-==.i~~-~~j_)L~;~:;cL!~-~L .· s)E\'L·•:,•.• 

Criticality safety indexl:for,the UX-30 'overpadi/ .·· ·. 
containing a standard .A{NS\N14.1 30B cylinder-··· 

Criticality safety index for the UX-3¥(fov13ppac~.,, -
containing a standard ANSI N14.1 30C cylinder 

Criticality safety index for the UX-30 overpack is 

•0"'-"'-'••"vvr•o<~'·, , 

not applicable to non-fissile or fissile-excepted contents. 
-. . . . ! 

5.0 

0.0 

6. The ANSI standard 30B, 30-inch diameter UF6 cylin_der, must be fabric?~ted, inspected, tested and 
maintained in accordance with a) American National Standard N14.1-2001 or an earlier version of 
ANSI N14.1 in effect at the time of fabrication or b) American National Standard N14.1-2001 or an 
earlier version of ANSI N14.1 in effect at the time of fabrication and ISO 7195: 1993(F). Cylinders 
must be fabricated in accordance with Section VIII, Division I, of the ASME (American Society of 
Mechanical Engineers) Boiler and Pressure Vessel Code and be ASME Code stamped. 

;::_. 64 

PAGES 

4 



' ) 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(B-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1 a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9196 26 71-9196 USA/9196/B(U)F-96 3 OF 

7. The ANSI N14.1 Standard 30C cylinder (new or retrofitted cylinders) must be fabricated, inspected, 
tested, and maintained in accordance with ANSI N14.1-2001 Addendum 2-2004. 

8. When the optional 4 lid lifting clips are used instead of the top lugs, the top lid (cover) must be lifted 
with a spreader bar (saddle). 

9. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Prior to each shipment, the weather/dust sec:~l gasket between the upper and lower shells 
must be inspected and must be replaced if inspection shows excessive wear or any defects 
to the gasket. 

PAGES 

4 

(b) Each packaging must me~t~thew~~eept~fuq:~:"lfe:i~t~ and Ma·i~tenance Program of Chapter 8 of..c,,,,, . 1 

the application, as suRp!errrente·a." · ·· • <.J '< 

10. 

11. 
,, 
12. 

(c) 

\".;.-"' ''' 

The package shall·:~~-~repared for shipment and operateGflq,,accordance with the Operating 
Procedures of .Gri·apter 7 of the application, as supplemented.· 

!•.·. 

(d) Prior to each:·s'Mipment, the.stainless steel components of'the packaging, which include the 
ball-lock pins;·•must be 'llispally.inspect~~:L Packagirj,QS·in which s1ainless steel components ... ; 
show pittirig,•"Corrosion, oraoking, or pTriholes are:ri'6tauthorized for::transport. 

' ' , .. _. , ... ~ "" 
t/]~;·'"0 <~(f·:~t· t . 1::::·<::~:·,·· -· . -~"- .,~ ¥ 

The 30-inch dia!Tle,~er UF6 qylinder~iv~lye.an:cl:plmg·tbre9dS:ff1:18Y be tinned;-11\fi.th ASTM B32, alloy 50A 
or Sn50 solder mate:lrial, oramixtiJre';;q:f''a!lgy"qQ6.c;WtS};i50:with alloy 40A .or:Sn40A material, 
provided the mixturef has a:~jJ;Jirnum;,tll[];'~o;ri~e'J1l pt'4f~:;;percent,;::;,,L;.: 

Transport by air is r&rut:g~~t~j;:?~~!!JFc:-x : .. i'Jfll;o . 
Packagings may be rin:{rked with Package~i·a~rtfifit:~tioril~f§J:~mber us~t~l'196/AF-96 until 
February 28, 2011, and~mti:!st be marked withl'Ha'okage ldentification~Number USA/9196/B(U)F-96 
after February 28, 2011. Anf'package transporting;greater thanJ2'iype A quantity of UF6 must be 
marked with Package ldentificatio~ ~umber USA/9196/~(U)F-96. 

,> "'' ~'"\~ ..... 

13. The package authorized by this certificate is hereby' approved for .Lise under the general license 
provisions of 10 CFR 71.17. 

14. Revision No. 25 of this certificate may be used until April30, 2012. 

15.· Expiration date: February 28, 2016. 
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REFERENCES 

Duratek Inc., application dated: June 9, 2005. 

Duratek Inc., supplements dated: June 30 and September 9, 2005. 

EnergySolutions supplements dated: October 22, 2007, September 25, October 29, November 6, and 
December 16, 2008, and February 24, March 9 and 27, 2009, March 29, 2011. 

Columbiana Hi Tech supplements dated: March 29, 2011. 

FOJR~ifHE.iL'~.iNUCLEAR REGULATORY COMMISSION 

Michael b. Waters, Chief 
Licensing Branch ...... .. , .,; 

· ..• :-~;.: ~ lilivision 9t SpentFLi~U$torage and,J:ransportation 
· ·'i.:\Office~of;~~Ciear'Maferial Safety •• 

::; ,: ahd Safeguards 'i· ··. · 
',·. --~ .· ,;-.. ' 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 
This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 

b. other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

EnergySo/utions Services, Inc. 
Suite 1 00, Center Point II 
1 00 Center Point Circle 
Columbia, SC 29210 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Energy Solutions application dated January 24, 2011, 
as supplemented. 

4. CONDITIONS 

This certificate is conditional 

5. 

(a) Packaging 

(1) 

(2) 

-~ 

Model No~1o-1 
Description~, 

~"'w. ·it¥'' 

A cylindrical ~fbpn . ckag~Jr~signed to transport 
radioactive wa'sfe;el1l)aterial. · in trte't!IJ:>right position and is 
equipped with s~Wl.~ncased, rigid foam im~flimiters on the top and bottom. 
The package has ~~xima~e dimensions, shiel~ing, ~:Weight as follows: . 

Package height 
Package outer diameter 
Package cavity height 
Package cavity diameter 
Overall package height, with impact limiters 
Overall package diameter, with impact limiters 
Lead shielding thickness 
Gross weight 

(packaging and contents) 
Maximum total weight of contents, 

shoring, secondary containers, and 
optional shield insert 

67 

88inches 
78-1/2 inches 
77 inches 
68inches 
130inches 
102 inches 
1-7/8 inches 

72,000 lbs 

14,250 lbs 
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5.(a)(2) Description (Continued) 

The packaging body consists of a 1-1/8-inch thick carbon steel (ASME SA516 or SA537) 
inner shell, a 1-7/8-inch thick lead gamma shield, and a 2-inch thick carbon steel outer shell 
(ASME SA516). The inner and outer shells are welded to a 5-1/2-inch thick carbon steel 
bottom plate. The packaging cavity has an optional11-gage stainless steel liner. A 12-gage 
stainless steel thermal shield surrounds the cask outer shell in the region between the impact 
limiters. The impact limiters are secured to each other around the cask by eight ratchet 
binders. 

The packaging lid is a 5-1/2-inch thick carbon steel plate, and has a 31-inch diameter 
opening equipped with a secondary lid. The primary lid is sealed with a double elastomer 0-
ring and 24 equally spaced 1-~41if\:ch gl:l~~lF.:'~~tb<?lts. The secondary lid is 46 inches in 
diameter, is c~ntered w!!hirt:tt:t~"fmarf;id~'!il~7it~.fled to the primary lid by a double 
elastomer 0-nng anq"'12~.qeially spaced 1-3/4-lncfi €11~ter bolts. The space between the 
double 0-ring Seq! ··'~.Provided With a test port for leak fesjifllg the primary and secondary lid 
seals. ' 

The second 
steel 
lifting lug 
ring seal. 

c:i~nrr.t..:~,..+•~rl by a thermal shield ,.,hiioh~,,...,.,."" two polished stainless 
air gap. The ld is to the secondary lid 

are ~'efiled with a plug and an 0-

to ~he capouter shell. Two lifting 
· • .. ·.port. ~e lid is equipped with 

and paj:M cover during transport. 
"'-~s:F.f' ,. 

An optional cavity for contents as 
specified in in Condition No. 
5(b)(1)(vi), a gn weight is 8,000 lbs; it has 
side walls cons an inner 8 inches nominal 
SCH 40 steel pipe outer 24.0-inch SCH 60 The bottom of the source 
insert also consists of lead)'ip a ~0 .. 7?.iP,h _t~ick steel base plate. The lid includes a 
steel encased lead plug, steel b . e;rd flat s1hcone rubber gasket. 

(3) Drawings 

The packaging is constructed and assembled in accordance with Energy Solutions Drawing 
No. C-110-D-29003-010, sheets 1 through 5, Rev. 16. 

The Secondary Lid Thermal Shield is constructed in accordance with EnergySolutions 
Drawing No. DWG-CSK-12CV01-EG-0002-01, Rev. 3. 

An optional shield insert 'is constructed in accordance with Chem-Nuclear Systems Drawing 
No. C-119-B-0018, Rev. 2. 
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The Source Insert Assembly is constructed in accordance with Energy Solutions Drawing No. 
C-038-145083-004, Rev.O. 

The Source Insert Steel Cribbing is constructed in accordance with EnergySo/utions Drawing 
No. C-038-145083-005, Rev. 0. 

5.(b) Contents 

( 1) Type and form of material 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

Byproduct, source, and special nuclear material, non-fissile or fissile-excepted, as 
special form, or non-special form in the form of process solids or resins, either 

dewatered, soli~oc~l~\~ 11t · econ~ary containers; or 

Dewatered, S;~li<;i\or~olidified transuranic-col'i~i¥19 wastes (TRU), fissile or 
non-fissile lis-:§ile-excepted, in secondary confa1QeTIS; or 

"' 
. Plutoni 1. 39 (Pu-239) as Pu-Be neutron sources 
spe~ig~ormiS:c9trr 

Ne~n activat 

· .. g the requirements of 

form in ~~-ondary containers; or 
~- '-' 

;~ l~~ 
ls, including~'ecial form materials and 
~- s:· 

(2) Maximum q "ti&\ 'ty o 

~ '~ (i) The ma)'Q ' quantity of "' Is my,p~e'the lesser of the quantity 
determin l't;j;le methodolo escribed in Atta,ellment 1 to Chapter No. 7 of the 
application of~eoo A2, except for contents spe'Otfred in Condition No. 5(b)(1 )(vi) for 
which the limit is 1 ~.0 · of C.o-60 

(ii) Fissile contents must be it o issile gram equivalent of 325 grams of Pu-239, 
as determined using the conversion factors in Table 9.1.3, in Chapter No.4, Appendix 
4.1 0.2, of the application. Plutonium content exceeding 0. 7 4 TBq (20 Ci) must be in 
solid form. 

(iii) TRU exceeding the fissile limits of 10 CFR 71.15 must not be machine-compacted 
and must have no more than 1% by weight of special reflectors and no more than 
25% by volume of hydrogenous material. 

(iv) Neutron sources as described in 5(b)(1)(iii) are limited to a maximum emission rate of 
1.1 E+8 n/sec. 
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(v) Maximum decay heat: 200 watts. 

(vi) Maximum weight of contents: 14,500 pounds including shoring, secondary 
containers, and either optional shield insert or mandatory source insert. The contents 
of the source insert have a maximum weight of 500 pounds. 

(vii) Explosives, corrosives, non-radioactive pyrophorics, and compressed gases are 
prohibited. Pyrophoric ~adionuclides may be present only in residual amounts less 
than 1 weight percent. 

(viii) The total amount of potentially volatile organic compounds present in the headspace 
of a secondary container is restricted to 500 parts per million. 

(ix) Powder~d solid .t;,ad~~w~'\a8£ . (go,t~include radioac~ive forms of_ 
combustible r;rrret~JJ'iyandes or combustible efe · tal metals, 1.e., magnesium, 
titanium, so"rll.i:&~. potassium, lithium, zirconium, fm·ium, calcium, zinc, plutonium, 
uraniu~~f.rtl thorium, or combustible non-metals, l.~:..J>hosphorus. 

"""" 

h 
# ,.~ 

T e packagJekm nee with the Operating 
Procedures~f\, 

~~ 
Each packa~iii~' must. •P·"''""""~·'·"' 
No. 8 of the a~~cation. 

~1.f'b.;<. 
,;}i.• 

~; ~;.;f%. 

"··iirce Program of Chapter 

7. Transport by air of fissile · ·al is not authorized. 

8. Flammable gas (~ydr~ge~) conce ti~ l~f!l~t-eElft!"let~ha_n 5% in volume. For contents other 
than TRU waste, 1nert1ng 1s not allowed to'lunlt'*the toncentrat1on of flammable gases. For TRU 
waste, compliance with the 5% hydrogen concentration limit is determined by the methods discussed 
in Appendix 4.1 0.2 of the application. For contents with a radioactivity concentration not exceeding 
that for Low Specific Activity material, the hydrogen concentration can be assumed to be less than 
5% provided the package is shipped within 10 days of preparation, or within 10 days after venting of 
drums or other secondary containers. 

9. Payload containers authorized for shipment of TRU waste are the 30-gallon and the 55-gallon 
drums. TRU waste characteristics are determined and limited in accordance with Appendix 4.1 0.2 of 
the application. 
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1 0. The non-homogeneity of the package contents may lead to elevated levels of radiation on the 
package surfaces. Radiation surveys must be performed to obtain measurements from all surfaces 
of the package, and from the outer surfaces of the vehicle enclosure, unless process knowledge Gr 
survey history indicates that elevated radiation levels are not likely to be encountered. 

11. Appropriate devices or measures must secure contents in the secondary container, if necessary. 

12. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71 ·.17. 

13. Expiration date: October 31, 2015. 

REFERENCES 

EnergySo!utions application date 

Supplements dated April 6, S~mber 9, and October 28, 2011; July 20, 

EGU!4::I,?RY COMMISSION 
'lL ~; 

Date: August 23 , 2012. 
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PREAMBLE 

a. This certificate is issued to certify that the package {packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Washington TRU Solutions LLC consolidated 
application dated February 12, 2010, as 
supplemented. 

4. CONDITIONS 

This certificate is conditional upon)ulfjjllhg the requirements of 10 CFR Part 71, as applicabie,,,an9 the conditions specified below. 

5. 

(a) Packaging 

(1) Model No: 

(2) 
;s.(~ ·-;.:~.,. 

Description\,, . .,.~ 
c :;;.,., 

A stainless steel, lead'l'~mielded'cask~desigrnedio-proviae;d:0U'ble corftainment for shipment of 
transuranic wasJe mlit$fi~ts. ·:The:pa'ckagin_g consists q.{Ja.·cylindrical•stainless steel and lead 
cask body, a's&!J~rate~·im.de·r,i§tatoless;st~elf1ies;Se'l, afilt:ffoam-fille'dJmpact limiters at each end 
of the cask body.'·, · · ··. · ·· / ,,,. "'" ··: .. /~ ·· " 

~;,~~T (tiY-~-7-.~i;. 
<t,-r 

The cask body (oGtS,f:xc~sk) consists 'of a 1;1'12-inch thick,A~_-"5/8-inch outer diameter stainless 
steel outer shell, and c:i''1::.:.inch thick, 32 3/8-inch inside diar7meter stainless steel inner shell, with 
1 7/8 inches of lead shieldin~~'g.etw~en the tw!J s~.~Hs. The cask bottom is 5-inch thick stainless 
steel plate. The cask is closea b}l,'ta:'6-·rtl1·6h thij:ek stainless steel lid, and 18, 1 1/4-inch diameter 
bolts. The main closure lid has adouble"bore-type 0-ring seal. The containment seal is the 
inner butyl 0-ring seal, which is leak testable. The cask lid has a single vent/sampling port that 
is sealed with leak testable butyl 0-ring seals. 

The separate inner vessel consists of a 3/8-inch thick, 32-inch outside diameter stainless steel 
shell, and a 1 1/2-inch thick stainless steel bottom plate. The inner vessel is closed by a 6 1/2-
inch thick stainless steel lid, and eight, 7/8-inch diameter bolts. The inner vessel closure lid has 
three bore-type 0-ring seals. The containment seal is the middle butyl 0-ring seal, which is 
leak testable. The inner vessel lid has a helium backfill port and a combination vent/sampling 
port that are sealed with leak-testable butyl 0-ring seals. 
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Description (Continued) 

A polyurethane foam-filled stainless steel impact limiter is attached to each end of the cask body 
using six, 1 1/4-inch diameter bolts. The radioactive contents are packaged within a stainless or 
carbon steel waste canister that is placed in the inner vessel. 

The approximate dimensions and weights of the package are as follows: 

Overall package length 
Impact limiter diameter 
Cask length 
Cask outer diameter (OD) 
Inner vessel length 
Inner vessel OD .~ ;::. .. 
Cask lead shield ~mic~Jlless 
Maximum pac~~ge~\/veight 

(infll!l.~lng contents) 
Maximum~~eight of contents 

,<(ipciudif\g waste canister) 

Drawings 
"'' ' - :,::~: ~t}t;"· .. 

187 3/4 inches 
76inches 

141 3/4 inches 
41 5/8 inches 

130inches 
,~·;·~2 inches 
''f7%l"ilii'ches 

. " .. , ~~i:~;: \" 
,,!·. 

45,000 pounds" 

8,000 pounds 

The packag1gg is constructe~.~~d' assertlbled in•aC)c6rdance with A.RI~VA Federal Services LLC, 
Drawing N~)<-1 06-500-SNR!;;<s.he.ets:..f43; ~Rew. ·p/ . ~ · 

·:. !!~.. ,:;f::: ,;:::::{,,~,; :·r···~::~·;:··, ~~" :--:::.::\,;i' . . . 
The fixed lidv.Waste carn1ster isconstri!i¢tM :amd,<ass·embled)p:accordance with Packaging 
Technology D.rawing"t*Jb';"Xz'1;06-5~j{~NR, !,Rsv~:4. The:,!J1e'rrrovable,~id waste canister is 
constructed an·~ ,asserm ' ... : ... ,:§gfg!iCI~~mg~~W,it~t:F,>.~ck~gifJ1g Tec~}n~Jogy Drawing 
No. X-1 06-502;J~NP, Rev. 2:· ,Y::he ne·ilftr:~d~shieiCleq~~aste canistefls constructed and 
assembled in actor.dance with.;A.REEv¥VFeder;aJ se:Jiijces LLC;";Drawing No. X-106-503-SNP, 
Rev. 0. ";/~' • .· · · · ·· · ··· · 

(b) Contents 

(1) Type and form of material 

Byproduct, source, and special nuclear material in the form of dewatered, solid or solidified 
materials and waste, within the stainless or carbon steel waste canister described in Item 
5(a)(3). Explosives, corrosives (pH less than 2 or greater than 12.5), and compressed gases 
are prohibited. Within a waste canister radioactive and non-radioactive pyrophorics must not 
exceed 1 weight percent. Flammable volatile organics are limited along with hydrogen to 
ensure the absence of flammable gas mixtures in RH-TRU waste payloads as described in 
RH-TRAMPAC (Rev. 1). 

(2) Maximum quantity of material per package. 

Not to exceed 8,000 pounds, including the weight of the waste canister. 
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5.(b) (2) Contents (Continued) 

(c) 

6. 

7. 

8. 

9. 

10. 

11. 

Fissile material not to exceed limits described in Section 3.1, "Nuclear Criticality" of RH
TRAMPAC (Rev. 1 ). Pu-239 equivalent is determined in accordance with RH-TRAMPAC (Rev. 
1). Low enriched uranium is authorized for waste containers containing material that is primarily 
uranium (in terms of heavy metal component) and the waste matrix material must be distributed 
within the canister in such a manner that the maximum enrichment does not exceed 0.96% 
uranium (U-235) fissile equivalent mass in any location of the waste material. 

Maximum decay heat per package not to exceed 50 watts per canister for all payloads in 
accordance with RH-TRAMPAC (R~y. 1)." 

.. ~ .r/·~ ~~----~:, -~~'·;;~ 

Criticality Safety Index: 's:::e.00' 
~ . ). 

Waste content codes anc;t'ml§~sification, physical form, chemical pro8eljies, chemical compatibility, gas 
generation, fissile contem};,::idecay heat, isotopic inventory, weight, an'Gl"ra,diation dose rate must be 
determined and limited..,tnaccordance with RH-TRAMPAC (Rev.1.).· ·:;,.,. 

/ :"":"' .• :. --,~~·-"'"\ /'\~1~;t" . 
Each waste caniste{l'rrust not exoee·d the decay heat limits,£1:ete·rmined as$pecified in RH-TRAMPAC 
(Rev. 1 ), or must be'1'ested for ga§ ·g:e1neration1n:'a·ccordanee'with RH-TRAfy1PAC (Rev. 1 ), Section 5.0, 
"Gas Generation R'e!fuirements." : .' · · ···· 

:~~~ . . : '--~.~:.~:~:~:.~ .::_:~·+·, . . ·:' ~ < ·,,!/: .. :f}·.. . . . -~·~:~·: ~·,,, 
A RH-TRU waste ~alilister Flilay.ibe ~b:Gm\~ris-ed.pf_ione.r.~·C.§,Iilitajners/with differernt content codes provided 
that the hydrogen g•as' gener;~fj~n rat.e'Pif~if)qrFa¥c~:Y~ti·~:at''limit fq(~IJ.of the;jmY~er containers within the 
payload is assumed.~€hbe th'$~!. ··.~::as t~g;c:tqn~:nt ck~·cte with t~~;,llowest l)yGtrogen gas generation rate 

limit or decay heat lifrlt~~;·~~ ~~.:~:· ... _:.~·:i~;:)t.t.;~~~-.. ~ .. }(!·"':i·;~;~".::•;;~~t ·"_.,,,··-··~ 
The waste canister and~IJ¥ sealed seconEiary; co'ntaiRer .. ater thar,f'"'4,;1iters in size overpacked in the 
waste canister must be vente~ in accordancE{,.with'the minimum Sf:)~cifications in Section 2.4, Filter 
Vents, of RH-TRAMPAC (R'ev:')0. ;;.,:•;.,. ,. 

,;.;' 

\.if~£ . ~-i,y;c" • 

Shipments must not exceed the 60i5'tl!.f10:~~'Y rr;raxim~m shipping period requirement specified in RH
TRU Payload Appendices (Rev. 1 ), Sectfons 2:3··and 2.4, respectively. 

In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package must be prepared for shipment and operated in accordance with the procedures 
described in Chapter 7.0, "Operating Procedures," of the application, as supplemented. 

(b) Each packaging must be tested and maintained in accordance with the procedures described in 
Chapter 8.0, "Acceptance Tests and Maintenance Program," of the application, as 
supplemented. 
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(c) Each containment 0-ring seal material formulation and each batch of containment 0-ring seal 
material must be qualified and tested in accordance with the procedures described in Section 
3.6.4 of RH-TRU 72-B (Rev. 5). 

12. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

13 Packages must be marked with Package Identification Number USA/9212/B(M)F-96. 

14. Revision No. 5 of this certificate may be used until June 30, 2012. 

15. This package may not be used for transport by aircraft. 

16. This package is for exclusive use s~p~JiiJl,n~;\ 
~;_:,, ·.~ 

17. Expiration date: February 2& .• i.oi1'5~ 
'•· >';:. ·;y 

v,·:e:;:I 

REFERENCES 

Washington TRU Solutions .L~C consol;iq~ted application dated Feb[11l§lry 12, 20.1-'0. 
'4''''<'/ '.,,/· . . · . . :· ·' 

4 

p: . . . ·:·.;~,/>.. f. - _.. ~" . ::·>~~·:·' [.'·~-·~<.~." 
Washington TRU Solution~t:LC supplen}'e~pgi;~ated ·Apr11'"19, 201ID;~ii4icrgust 30, 20:J.Q; February 16, 2011; April 

14, 2011. ·:_,:!~!!;;; ' ;:·J:~ 3 ""''' 
'·~~" .~;i~' ~.~: .,: :.·.·· ' 

... dc,,;, .. )~~Lfwlrrr~-~~~~-~~D~·- .. ;·:·.~"- · ,:.~.%· 
'''FORTHE~UJ.$~: NLJCLEAR:;;J~.'EGULA:t®RY COMMISSION 

Date: J v-.. ""'- II 1 <.. D \ \ 

·{ '":'\, f:.<·? : ·.~· " i.~. . \~ . {("'-;:·r' , ,,~,~'';:J=V, 
Michael D. Waters, Chief 

)~ice,tl~ing ,Brangb, ~~::. 
DiviSi0'n o'jf;~Spemf.Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
other applicable regulatory agencies, including the government of any country through or into which the package will be transports 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Neutron Products, Inc. 
22301 Mt. Ephraim Road 
P.O. Box 68 
Dickerson, MD 20842 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Neutron Products, Inc., application dated 
September 14, 1992, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

( Packaging 

(1) Model No.: NPI-20WC-6 Mkll 

(2) Description 

A steel encased, lead shielded cask contained within a wooden overpack with a steel outer 
shell. The cask is 24 inches in diameter with a 3/8-inch thick steel spherical shell and a 
cavity formed by an 8-1/4-inch 10 by 3/16-inch thick steel tube. Positive closure of the 
shielded cask is accomplished by bolted end covers at each end of the cavity. The overpack 
is approximately 49 inches in diameter and 59 inches high, including the lid lifting eye and 
the base support structure. The maximum package gross weight is 6,000 pounds. 

(3) Drawings 

The Model No. NPI-20WC-6 Mkll packaging is constructed in accordance with Neutron 
Products, Inc., Drawing Nos. 240116, Rev. G; and 240122, Sheet 1 of 2, Rev. H, Sheet 2 of 
2, Rev. H, except as noted in Condition No.9 below. 

(b) Contents 

(1) Type and form of material 

(i) Cobalt-60 as sealed sources which meet the requirements of special form radioactive 
material. 
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5.(b) Contents (Continued) 

(ii) Cesium-137 as sealed sources which meet the requirements of special form 
radioactive material. 

(2) Maximum quantity of material per package 

(i) For contents described in 5(b )( 1 )(i) and 5(b )( 1 )(ii): 

(ii) 

For sources contained within drum assembly shown as Item 5 on Neutron Products, 
Inc., Drawing No. 240122, Sheet 1 of 2, Rev. H: 

For contents described in 5(b)(1 )(i): 

Maximum activity not to exceed 15,000 curies, maximum decay heat not to exceed 
240 watts. 

For contents described in 5(b)(1 )(ii): 

Maximum activity not to exceed 20,600 curies, maximum decay heat not to exceed 
97 watts. 

For contents described in 5(b)(1)(i) and 5(b)(1)(ii): 

For sources contained within drum assembly shown as Item 4 on Neutron Products, 
Inc., Drawing No. 240122, Sheet 2 of 2, Rev. H: 

For contents described in 5(b )( 1 )(i): 

Maximum activity not to exceed 9,500 curies, maximum decay heat not to exceed 150 
watts. 

For contents described in 5(b)(1)(ii): 

Maximum activity not to exceed 20,600 curies, maximum decay heat not to exceed 
97 watts. 

(iii) For contents described in 5(b )(1 )(i) and 5(b )(1 )(ii): 

For sources contained within drum assembly shown as Item 2 on Neutron Products, 
Inc., Drawing No. 240122, Sheet 2 of 2, Rev. H: 

For contents described in 5(b )(1 )(i): 

Maximum activity not to exceed 6,300 curies, maximum decay heat not to exceed 100 
watts. 
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5.(b) Contents (Continued) 

For contents described in 5(b )(1 )(ii): 

Maximum activity not to exceed 20,600 curies, maximum decay heat not to exceed 
97 watts. 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be maintained in accordance with Maintenance and Storage Procedure 
for USA/9215/B(U) Package, R-2019-G, Revision 2, provided in the supplement dated 
March 29, 2013. 

(b) The package shall be prepared for shipment and operated in accordance with Unloading and 
Loading Procedure for USA/9215/B(U) Package, R-2014-G, Revision 2, provided in the 
supplement dated March 29, 2013. 

7. The contents must be secured in the drum assembly so as to restrict movement in any direction to 
less than 0.25 inch, by lead, steel, or tungsten full diameter plugs and spacers. 

0. The gross weight of the package must not exceed 6,000 pounds, and the inner shield cask shall be 
snug-fitting within the wooden overpack. 

9. The two permanent package identification labels and the single temporary package identification 
holder are attached with 3/16 inch aluminum pop rivets. The two manufacturer's stamped name and 
date labels are attached with 1/8 inch aluminum pop rivets. The temporary identification labels are 
held in their holder with a single 1/4- 20 stainless steel screw. The eight one-quarter inch holes 
remaining from previous permanent package identification labels and the twelve half inch vent holes 
are covered by waterproof tape. 

10. Contents described in 5(b)(1)(i) and 5(b)(1)(ii) may not be shipped together.in the same package. 

11. Fabrication of new packagings is not authorized. 

12. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

13. Revision No. 12 of this certificate may be used until May 31, 2013. 

14. Expiration date: May 31, 2018. 
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REFERENCES 

Neutron Products, Incorporated, application dated September 14, 1992. 

Supplements dated: October 29, 1992; November 17, 1993; September 8, 1997; September 5, 2002; 
May 1 and October 7, 2003, and February 16, and March 15, 2007; March 12, 2008; AprilS, 2010; 
electronic correspondence dated April 15, 201 0; February 9, and July 5, 2012; and March 29, 2013. 

OF 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date: May 16, 2013 

Michele Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way, Ste. 300 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Siemens Power Corporation application 
dated January 26, 2000, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: ANF-250 

(2) Description 

A uranium oxide powder/pellet shipping container. The packaging consists of a 16-gauge 
steel inner vessel, approximately 11-1/2 inches ID by 57 inches long, with a bolted and 
gasketed top flange closure and steel welded bottom plate. The inner vessel is centered and 
supported in a 2'2--1/2-inch ID by 68-3/8-inch long, 16-gauge steel drum by twelve 1/4-inch 
diameter spring stee.lrods welded to the inner vessel at the top and the bottom of the vessel. 
A 3/8-inch thick steel flange and a 16-gauge inner band position and support the top of the 
inner vessel within the outer container. The annulus between the inner vessel and outer 
container is filled with vermiculite. 

The inner vessel is closed by six 1/2-inch square shank studs with hex head nuts at each 
end. The outer container is closed with a 12-gauge locking ring with drop forged lugs and a 
5/8-inch diameter bolt and lock nut. A "half circle" ("U") type closure ring is used. A product 
container insert is positioned within the inner vessel. 

The maximum gross weight of the packaging and contents is 616 pounds. 
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Drawings 

(i) The ANF-250 shipping container is constructed in accordance with Siemens Power 
Corporation Drawing No. EMF-306, 175, Rev. 16. 

(ii) The pellet shipping suit case is constructed in accordance with Siemens Power 
Corporation Drawing No. EMF-304,306, Rev. 8. 

(iii) The powder and pellet product container inserts are constructed in accordance with 
Siemens Power Corporation Drawing No. EMF-306, 176, Rev. 6, Sheets 1 and 2. 

(b) Contents 

(1) Type and form of material 

(i) Dry uranium oxide powder enriched to a maximum5,0 w/o in the U-235 isotope with 
or without burnable absorbers. 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

,· 

Dry uraniumm<ide, pellets enriched to a maximum 5.0 w/o·in the U-235 isotope with or 
without burnable absorbers. 

Dry LJranium oxide pellet scrapenriched to a maximum 5.0 w/o in the U-235 isotope 
with or without burnable absorbers. 

Uranium oxide pellets enriched to a maximum of 1 w/o in the U-235 isotope with or 
without burnable absorbers. 

Uranium oxide .. pellet scrap enriched to a maximum of 1 w/o in the U-235 isotope with 
or without burnable absorbers. · 

Uranium oxide powder enriched to a maximum of 1 w/o in the U-235 isotope with or 
without burnable absorbers. 

(2) Maximum quantity of material per package 

Not to exceed 31 0 pounds and: 

(i) For the contents described in 5(b)(1 )(i): 
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(ii) 
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The contents not to exceed the following: 

Maximum Maximum Maximum 
Enrichment Uranium Mass U-235 Mass 
(wt% U-235) .(!sgJJ_) (kg U-235) 

3.4 62.4 2.12 
3.8 41.0 1.56 
4.6 31.2 1.44 
5.0 27.7 1.38 

' . ; . 

Not to exceed a maximum mass of 1149 g H, considering all sources of hydrogenous 
material within'the inner vessel. The contents must be contained in product container 
described in5(a)(3)( iii). ·· 

For the contents described in 5(b)(1 )(ii): 

The total contents not to exceed 120 kg U, with the U-235 content not to exceed 6 kg. 
Not to exceed a maximum mass of 1149 g H, including a maximum mass of 600 g 
polyethylene, considering all sources of hydrogenous material within the inner vessel. 
The contents mustb~ contained in,product container described in 5(a)(3)( ii). 

(iii) For the contents described· in 5{b)(1 )(iii): 
·. . 

The total contents not to exceed 61.7 kg U, with the U-235 content not to exceed 3.08 
kg. Notto exceed a .maximum mass of 1.149 g H, including a maximum mass of 600 
g polyethylene, considering all sources of hydrogenous material within the inner 
vessel. The contents must be contained in productcontainer described in 5(a)(3)(ii). 

(iv) For the contents described in 5(b)(1 )(iv): 

The total contents not to exceed 120 kg U, with the U-235 content not to exceed 1.2 
kg. The contents must be contained in product container described in 5(a)(3)( ii). 

(v) For the contents described in 5(b )(1 )(v): 

(vi) 

The total contents not to exceed 120 kg U, with the U-235 content not to exceed 1.2 
kg. The contents must be contained in product container described in 5(a)(3)(ii). 

For the contents described in 5(b)(1 )(vi): 

The total contents not to exceed 120 kg U, with the U-235 content not to exceed 1.2 
kg. The contents must be contained in product container described in 5(a)(3)( iii). 
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5.(c) Criticality Safety Index 

Minimum criticality safety index to be shown on 
label for nuclear criticality control: 

For contents described in 5(b )( 1 )(i) and 

USA/9217 I AF 

limited in 5(b)(2)(i): 1.8 

For contents described in 5(b)(1 )(ii) and 
5(b )( 1 )(iii), and limited in 5(b )(2)(ii) and 5(b )(2)(iii): 0.9 

For contents described in 5(b )( 1 )(iv), 5(b )( 1 )(v) and 
5(b )(1 )(vi), and limited in 5(b )(2)(iv), 5(b )(2)(v) 
and 5(b)(2)(vi): 0.4 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

4 OF 

a. The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 .of the application. 

b. The packaging must meetthe Acceptance Tests and Maintenance Program in Chapter 8 of 
the application. · ··· 

7. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CPR 71.1 T .·. · 

8. Revision Nos. 13 arid 14 may be used until June 30, 201 0. 

9. Revision No. 15 may .be~used until July 1, 2011. 

10. Transport by air of fissile" material is not authorized. 

11. Expiration date: June 30, 2015. 
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REFERENCES 

Siemens Power Corporation application dated January 26, 2000. 

Supplements dated: January 31, June 6, June 15 and September 29, 2000; February 6 and August 21, 
2001; December 16, 2004; November 25, 2009; December 21, 2009; December 23, 2009; and April 8, 
2010. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Nuclear Waste Partnership, LLC application dated 
March 27, 2013. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

fa) Packaging 

(1) Model No.: TRUPACT-11 

(2) Description 

A stainless steel and polyurethane foam insulated shipping container designed to provide 
single containment for shipment of contact-handled transuranic waste. The packaging 
consists of an unvented, 1/4-inch thick stainless steel inner containment vessel (ICV), 
positioned within an outer confinement assembly (OCA) consisting of an unvented 1/4-inch 
thick stainless steel outer confinement vessel (OCV), a 1 0-inch thick layer of polyurethane 
foam and a 1/4 to 3/8-inch thick outer stainless steel shell. The package is a right circular 
cylinder with outside dimensions of approximately 94 inches diameter and 122 inches height. 
The package weighs not more than 19,250 pounds when loaded with the maximum 
allowable contents of 7,265 pounds. 

The OCA has a domed lid which is secured to the OCA body with a locking ring. Although 
not part of the containment boundary, the OCV confinement seal is provided by an optional 
butyl rubber 0-ring (bore seal). The OCV is equipped with a seal test port and a vent port. 

The ICV is a right circular cylinder with domed ends. The outside dimensions of the ICV are 
approximately 73 inches diameter and 98 inches height. The ICV lid is secured to the ICV 
body with a locking ring. The ICV containment seal is provided by a butyl rubber 0-ring 
(bore seal). The ICV is equipped with a seal test port and vent port. Aluminum spacers are 
placed in the top and bottom domed ends of the ICV during shipping. The cavity available 
for the contents is a cylinder of approximately 73 inches diameter and 75 inches height. 
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Drawings 

The packaging is constructed in accordance with Washington TRU Solutions, LLC, Drawing 
No. 2077-500 SNP, sheets 1-11, Rev. Y. The contents are positioned within the packaging 
in accordance with the Contact-Handled Transuranic Waste Authorized Methods for Payload 
Control (CH-TRAMPAC), Rev. 4, Section 2.9, "Payload Container/Assembly Configuration 
Specifications." The standard pipe overpack is constructed and assembled in accordance 
with Washington TRU Solutions, LLC, Drawing No. 163-001, sheets 1-3, Rev. 7. The S100 
pipe overpack is constructed and assembled in accordance with Washington TRU Solutions, 
LLC, Drawing No. 163-002, sheets 1 and 2, Rev. 5. The S200 pipe overpack is constructed 
and assembled in accordance with Washington TRU Solutions, LLC, Drawing No. 163-003, 
sheets 1 and 2, Rev. 4. The S300 pipe overpack is constructed and assembled in 
accordance with Washington TRU Solutions, LLC, Drawing No. 163-004, Rev. 2. The 
compacted puck drum spacers needed for the purpose of maintaining subcriticality in 55-, 
85-, and 1 00-gallon drums are constructed and assembled in accordance with Washington 
TRU Solutions, LLC, Drawing No. 163-006, Rev. 1. The criticality control overpack is 
constructed and assembled in accordance with Washington TRU Solutions, LLC, Drawing 
No. 163-009, sheets 1 and 2, Rev. 0. 

(b) Contents 

(1) Type and form of material 

Dewatered, solid or solidified transuranic and tritium-contaminated materials and wastes. 
Materials must be packaged in one of the following payload containers: a 55-gallon drum, an 
85-gallon drum, a 1 00-gallon drum, a standard waste box (SWB), a standard pipe overpack, 
an S100 pipe overpack, an S200 pipe overpack, an S300 pipe overpack, ten-drum overpack 
(TDOP) or criticality control overpack (CCO). The payload containers are described in CH
TRAMPAC, Rev. 4, Section 2.9, "Payload Container/Assembly Configuration Specifications." 
Materials must be restricted to prohibit explosives, corrosives, nonradioactive pyrophorics 
and compressed gases. Within a payload container, radioactive pyrophorics must not 
exceed 1 percent by weight, and residual liquids must not exceed 1 percent by volume. 
Flammable organics and methane are limited along with hydrogen to ensure the absence of 
flammable gas mixtures in TRU waste payloads as described in Chapter 5.0 of CH
TRAMPAC, Rev. 4. For payloads of content code LA 154 and SQ 154, the absence of 
flammable gas mixtures is ensured as described in Appendix 6.12 of the CH-TRU Payload 
Appendices, Rev. 3. For payload configurations with unvented heat-sealed bag layers, the 
absence of flammable gas mixtures is ensured as described in Appendix 6.13 of the CH-TRU 
Payload Appendices, Rev. 3. For Analytical Category payload containers containing puck 
drums, the absence of flammable gas mixtures is ensured as described in Appendix 6.14 of 
the CH-TRU Payload Appendices, Rev. 3. 
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(2) Maximum quantity of material per package 

Contents not to exceed 7,265 pounds including shoring and secondary containers. The 
maximum gross weight for a payload container not to exceed the following: 

(I) 1,000 pounds per 55-gallon drum, 
(ii) 328 pounds per 6-inch standard pipe overpack, 
(iii) 547 pounds per 12-inch standard pipe overpack, 
(iv) 550 pounds per S1 00 pipe overpack, 
(v) 547 pounds per S200 pipe overpack, 
(vi) 547 pounds per S300 pipe overpack, 
(vii) 1,000 pounds per 85-gallon drum, 
(viii) 1,000 pounds per 100-gallon drum, 
(ix) 4,000 pounds per SWB, 
(x) 6,700 pounds per TDOP, or 
(xi) 350 pounds per ceo. 

Maximum number of payload containers per package and authorized packaging 
configurations are as follows: 

(I) 14 55-gallon drums, 
(ii) 14 standard pipe overpacks, 
(iii) 14 S100 pipe overpacks, 
(iv) 14 S200 pipe overpacks, 
(v) 14 S300 pipe overpacks, 
(vi) 8 85-gallon drums, 
(vii) 6 1 00-gallon drums, 
(viii) 2 SWBs, 
(ix) 1 TDOP, or 
(x) 14 CCOs 

OF 

Fissile material not to exceed the limits specified in CH-TRAMPAC, Rev. 4, Section 3.1, 
"Nuclear Criticality." Fissile material in the CCCs shall not be machine compacted and shall 
not exceed 380 fissile gram equivalent of Pu-239 containing less than or equal to 1% by 
weight Be/BeO. 

All payloads shall meet the activity limits specified in CH-TRAMPAC, Rev. 4, Section 3.3, 
"Activity Limits." The payload is limited to 105 A2 quantities. 

Maximum decay heat per package not to exceed 40 watts. Decay heat per payload 
container not to exceed the values given in CH-TRAMPAC, Rev. 4, Table 5.2-1, "List of 
Approved Alpha-numeric Shipping Categories, Maximum Allowable Hydrogen Gas 
Generation Rates, and Maximum Allowable Wattages," or calculated for approved shipping 
categories in accordance with the methodology specified in Section 5.2.3 of CH-TRAM PAC, 
Rev. 4. For content code LA 154 and SQ 154 payloads, decay heat per payload container 
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5.(b )(2) Maximum quantity of material per package (continued) 

not to exceed the values determined as specified in Appendix 6.12 of CH-TRU Payload 
Appendices, Rev. 3. 

5.(c) Criticality Safety Index: 0.0 

OF 

6. Physical form, chemical properties, chemical compatibility, configuration of waste containers and 
contents, isotopic inventory, fissile content, decay heat, weight, center of gravity, and radiation dose 
rate must be determined and limited in accordance with CH-TRAMPAC, Rev. 4. 

7. Each payload container must be assigned to a shipping category in accordance with CH-TRAMPAC, 
Rev. 4, Section 5.1, "Payload Shipping Category." For a payload assembly made up of payload 
containers with the same shipping categories, each payload container and payload assembly must 
not exceed the allowable wattage in accordance with CH-TRAMPAC, Rev. 4, Section 5.2.3, 
"Hydrogen Gas Generation Rate and Decay Heat Limits for analytical category," or must be tested 
for gas generation in accordance with CH-TRAMPAC, Rev. 4, Section 5.2.5, "Unified Flammable 
Gas Test Procedure." For a payload made up of payload containers with different (nonequivalent) 
shipping categories, the flammability index of each payload container must not exceed 50,000 in 
accordance with CH-TRAMPAC, Rev. 4, Section 6.2.4, "Mixing of Shipping Categories," and 
Appendix 2.4 of the CH-TRU Payload Appendices, "Mixing of Shipping Categories and 
Determination of the Flammability Index." For Analytical Category payload containers containing 
puck drums, the absence of flammable gas mixtures is ensured as described in Appendix 6.14 of the 
CH-TRU Payload Appendices, Rev. 3. Each content code LA 154 and SQ 154 payload container 
must be assigned to a shipping category in accordance with Appendix 6.12 of CH-TRU Payload 
Appendices. Content code LA 154 and SQ 154 payload containers may only be assembled with 
other payload containers belonging to content code LA 154 and SQ 154, respectively, or dunnage in 
accordance with Appendix 6.12 of CH-TRU Payload Appendices. For a payload of content code LA 
154 or SQ 154 containers with different shipping categories, the flammability index of each payload 
container must not exceed 50,000 in accordance with Appendix 6.12 of CH-TRU Payload 
Appendices. 

8. Payload containers within a package shall be selected in accordance with CH-TRAMPAC, Rev. 4, 
Section 6.0, "Payload Assembly Requirements." Payload containers of content code LA 154 and 
SQ 154 shall be assembled in accordance with Appendix 6.12 of CH-TRU Payload Appendices, 
Rev. 3. 

9. Each payload container must be vented in accordance with Section 2.5, "Filter Vents," of the CH
TRAMPAC, Rev. 4. Payload containers which were not equipped with filtered vents during storage 
must be aspirated in accordance with CH-TRAMPAC, Rev. 4, Section 5.3, "Venting and Aspiration." 

10. For close-proximity and controlled shipments meeting the conditions specified in Appendices 3.5 
and 3.6, respectively, of CH-TRU Payload Appendices, shipping periods of 20 days and 10 days 
may be applicable. The shipping period for any mode of transport is not to exceed 60 days. For 
content code LA 154 and SQ 154 shipments, the shipping period as defined in Appendix 6.12 of the 
CH-TRU Payload Appendices is not to exceed 5 and 1 0 days, respectively. 
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11. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package must be prepared for shipment and operated in accordance with 
the procedures described in Chapter 7.0, "Operating Procedures," of the application, as 
supplemented. For content code LA 154 and SQ 154 payloads, each package must be 
prepared for shipment and operated in accordance with the procedures described in Chapter 
7.0 of the application, as modified by Appendix 6.12 of CH-TRU Payload Appendices. 

(b) Each package must be tested and maintained in accordance with the procedures described 
in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the application, as 
supplemented. 

(c) All free standing water must be removed from the inner containment vessel cavity and the 
outer confinement vessel cavity before shipment. 

12. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. · 

13. Revision No. 20 of this certificate may be used until June 30, 2014. 

+. Expiration date: August 31,2014. 

REFERENCES 

Nuclear Waste Partnership, LLC, application dated March 27, 2013. 

Date: ~ flf1 .2VI3 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

VYJ~L-~~ 
Michele Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis for Radioactive Material 
Shipping Cask NRBK-41 dated 

d:;JCl~ember 2, 1995, as supplemented 
!~·~~:.' t.: 

4. CONDITIONS 
- .-i'j~'~:lr 

This certificate is conditional upon fulfilling~he requirements of 10 CFR Part 71, as applicable, and thef:co,;_~_iJions specified below. 

( 'i.'a) 
' . Packaging 

(1) 

(2) 

(3) 

j 
~~Y;>:· 

Description;, >f"'• ', 
~;,:zc· .f.' o.·.;. , "· ~- k ' ,-' .·: ' ' "1,• 

J:·:::.~t:' '~-~"·. . "" ._. , .'1 f:[; l ~v~ A<''*'" ~~~"l:i:i. 

Top loading ~~dipdric~t:Je: "~hiei8-~P . ., E. tstai'l)rss st~~r~Biad ca~~'SO;for the shipment of 
irradiated teSt"~J>ecime. • .·. _ ._ ~~~§. __ -~ f~m-~o~~~ide:;flj~ftfeter of,;2T~ 6 inches and is 40 
inches high. Toli\'e:9uter s'fiell'i~;-~t2-iqs~;~,~l,9,k.st'amr""\·steel. 1~~~cask cavity is 5 inches in 
diameter by 16 i!il-cpes deep anti is¥J?f;o¥i~~a;~wit _ om draill~··'The cavity shell is 1/4-inch 
thick stainless steel·1:ir;Jd is shieldedbyl1 .. o:i:hthes of ead. Tl:1e;;~ask is closed by a lead-filled 
flanged plug fitted w1tb~m elastometer 0-ring gasket and-l~.8ited closure. The cask has a 
seal-welded, 1/4-inch thick, ~tpinle~s steel outerth~,r.mal-shield which provides a 1/16-inch air 

\',,'i'A- ·,; " " ,..,d·ii'Y 
gap between the outer surface of'lffie CC!Sk otiWr sf.lell and the inside surface of the thermal 
shield. A one-inch thick stainless"steel ;Plate qs\velded to the bottom of cask. A second one
inch thick stainless steel plate with a 1/8-inch deep, 25.5-inch diameter recess is welded to 
the first plate to provide a thermal shield for the bottom surface of the cask. The cask is 
bolted to a 48-inch square, all welded, "I" beam skid. Gross weight of the package is 
approximately 9,000 pounds. 

Drawings 

The packaging is constructed in accordance with Battelle Memorial Institute Drawing 
No. 41-0001, Sheet 1, Rev. D, and Sheet 2, Rev. E, and Westinghouse Electric Corporation 
Drawing No. 1755E01, Rev. D. 
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6. 

7. 

(b) 
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Contents 

(1) Type and form of material 

Byproduct and special nuclear material in solid form, contained within either the 
MIN-41 or the HIP-41 product containers. The MIN-41 container is constructed in 
accordance with Westinghouse Electric Corporation, Drawing No. 2D77456 Rev. F. 
The HIP-41 product container is constructed in accordance with Westinghouse 
Electric Corporation Drawing No. 5D06622, Rev. B. 

(2) Maximum quantity of material per package 

The fissile contents ?f ~be~~ack,~~e:[Tl~Si qe limited to a maximum of 350 equivalent 
grams of U-235 .. T>~'e ~u1lnib~r df*equiffalemtrgrams of U-235 is determined by the 

\~ ~ ,r.;·. ·:·•v:..~ -~ < 

equation: 1.0:x~gtani's U-235 + 1.4 x grams U:e23~ + 1.6 x grams plutonium. The 
maximum,de,c·ay heat load per package must n'ot;e~teed 240 Btu/hr. 

·~,~~0~,r.}.' t v·;;.if!·:;:k, 

Plutoni/JrnJn excess of twenty (20) curies per packag·~;r;nust be in the form of metal, 
metal~aUoy ci[_fea~tor fuel elements. ,. . :" ,j"C 

1J~~~):~- .• ,,~~::\\~~:~~~ -~, . ~-· -~~~~~:~-:~:t4' 
(c) Criticality 9:~fety Index:·\. -·0:;0-. 

-""~··"(~!(~ ;'}.·:· ·:·~~~~ .. )~f.' _;_: );~~ "'. : . .. ~-~( 
In addition to the requirements ot:&ui;>p'art G:·of.JO;.CFR Paif=71: 

' < . --~ ·,,_.;• ... .,,_..,-,:.,._ .. .,.._,,_,;_,;;_.,.'"'"'·;.[;.__._ ·'""'" ~ , •. , .(t~~'l:ff.:' 

~·f::/:~: ~1~ .. --~·t)i J<f ~~""""' 

(a) The packag~: musf:~·~:l~per~f . o~a~co~dar;rce~' .ittJifhe ,()pleratingJ:>rocedures in Section 7.0 
t<·" ~--· .:•'::..l--_,1 • ~ •... ,--: ·, 1 .. , '11,'' '· • 1• "' 1··.: ·; •'~-"- · :· . ..rr, -. •'·': ·' --~~··: 

of the application as:lsirl~pJemehtedY p;: :'c r: ,.,;, •. :.,, '"J}!;;,~~f' '':'~'''' 

-c;\; , ·Y . · • • -· ::; •.• ~. t~::J. 11 ~~. ~; r, .~ fi_ J.;.:~,\ . · · · · · .. ,_,;]j 

(b) The package rfiust ber ;·taineEI*im~o¢¢Rdal:lceLwit e Mainte.Aance Procedures in 
Section 8.2 o'f.~tte applitatidn,;:~as sup~11~flJ-~n\e ·' ... '' 

~~,,~£~~ ''Lt;'{til.'\.~01r , ~. 
The NRBK-41 shipping coi5fainer may be covered with a wrappi[lg."Ot polyvinyl chloride (PVC) during 
shipment provided the shiprTieht is made in a closed vehicle. '"Rh'e applicable requirements of 
10 CFR §71.87 must be satisfied R~ior tg('wrappingJQ?.SQjj:>ping container. ., ,~~~~~t:!r ~~~~~t · ~,\~~ !~· 

8. Transport by air of fissile material is not authorized. 

9. Expiration date: April 30, 2018. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

NAC International, Inc. 
3930 East Jones Bridge Road 
Norcross, GA 30092 

NAC International, Inc., application 
dated June 18, 2010. 

4. CONDITIONS 

5. 

( 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: NAC-LWT 

(2) Description 

The LWT is a steel-encased, lead-shielded shipping cask. The cask is designed to transport 
various radioactive contents as listed in 5;(b)(1J The overall dimensions of the package, with 
impact limiters, are 232 inches long by .65 inches in diameter. The cask body is approximately 
200 inches in lef)gth and 44:inches in diameter. The cask cavity is 178 inches long and 13.4 
inches in diameter. The volume of the cavity is approximately 14:5 cubic feet. 

The cask body consists ofa.0.75-inch-thick stainless steel inner.shell, a 5.75-inch-thick lead 
gamma shield, a 1:2-:inch-'thickstainless steeloutershell, and.a neutron shield tank. The inner 
and outer shells are welded toaA-inch..:thick stainless steel bottom end forging. The cask 
bottom consists of a 3-'inch-thick, 20.75-inch-diameter lead disk enclosed by a 3.5-inch-thick 
stainless steel plate and bottom end forging. The cask lid·is 11.3-inch-thick stainless steel 
stepped design, secured to a 14.25-inch-thick ring forging with twelve 1-inch diameter bolts. 
The cask seal is a metallic 0-ring. A second teflon 0-ring and a test port are provided to leak 
test the seal. Other penetrations in the cask cavity include the fill and drain ports, which are 
sealed with port covers and 0-rings. 

The neutron shield tank consists of a 0.24-inch-thick stainless steel shell with 0.50-inch-thick 
end plates. The neutron shield region is 164 inches long and 5 inches thick. The neutron shield 
tank contains an ethylene glycol/water solution that is 1% boron by weight. 

The cask is equipped with aluminum honeycomb impact limiters. The top impact limiter has an 
outside diameter of 65.25 inches and a maximum thickness of 27.8 inches. The bottom impact 
limiter has an outside diameter of 60.25 inches and maximum thickness of 28.3 inches. Both 
impact limiters extend 12 inches along the side of the cask body. 
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Description (continued) 

The maximum weight of the package is 52,000 pounds and the maximum weight of the contents 
and basket is 4,000 pounds. 

(3) Drawings 

(i) The packaging is constructed in accordance with the following Nuclear Assurance 
Corporation Drawings: 

(ii) 

LWT 315-40-01, Rev. 7 
LWT 315-40-02, Rev. 24 (Sheets 1-2) 
LWT 315-40-03, Rev. 22 (Sheets 1-7)* 
LWT 315-40-04, Rev. 12 
LWT 315-40-05, Rev. 10 
LWT 315-40-06, Rev. 10 
LWT 315-40-08, Rev. 18 (Sheets ::'1-5) 

Cask Assembly 
Body Assembly 
Transport Cask Body 
Cask Lid Assembly 
Upper Impact Limiter 
Lower Impact Limiter 
Cask Parts Detail 

* Packaging Unit tlJos. 1, 2, 3, 4, and 5 are constructed in accordance 
with Drawing No. LWT 315-40-03, Rev. 6 (Sheets 1-6). 

The fuel assembly baskets are constructed in accordance with the following Nuclear 
Assurance Corporation and NAC International Drawings: 

LWT 315-40-09, Rev. 2 
LWT 315_::-40-10, Rev. 8 (Sheets 1-2) 
LWT 315-40-11, Rev. 2 
LWT 315-40-12, Rev. 3 
LWT 315-40-045, Rev. 6 
LWT 315-40-046, Hev. 6 
LWT 315-40-047, Rev. 6 
LWT 315-40-048, Rev. 3 
L WT 315-40-049, Rev. 6 
L WT 315-40-050, Rev. 6 
LWT 315-40-051, Rev. 6 
LWT 315-40-052, Rev. 3 
LWT 315-40-070, Rev. 6 
LWT 315-40-071, Rev. 6 
LWT 315-40-072, Rev. 6 
LWT 315-40-079, Rev. 6 

LWT 315-40-080, Rev. 4 
LWT 315-40-081, Rev. 4 

LWT 315-40-082, Rev. 4 
LWT 315-40-083, Rev. 0 

LWT 315-40-084, Rev. 4 
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PWR Basket Spacer 
PWR Basket-
BWR Basket Assembly 
Metal :Fuel Basket Assembly 
42 MTR Element Base Module 
42 MTR Element Intermediate Module 
42 MTR Element Top Module 
42 MTR Element Cask Assembly 
28 MJR Element Base Module 
28 MTR Element Intermediate Module 
.28 MTR Element Top Module 
28 MTR Element Cask Assembly 
7 Cell Basket TRIGA Base Module 
7 Cell Basket TRIGA Intermediate Module 
7 Cell Basket TRIGA Top Module 
Transport Cask Assembly, 120 TRIGA Fuel 
Elements or 480 Cluster Rods 
7 Cell Poison Basket TRIGA Base Module 
7 Cell Poison Basket TRIGA Intermediate 
Module 
7 Cell Poison Basket TRIGA Top Module 
Spacer, LWT Cask Assembly TRIGA 
Fuel 
LWT Transport Cask Assy, 140 TRIGA 
Elements 
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5. ( a)(3)(ii) Drawings (continued) 

LWT 315-40-085, Rev. 1 

LWT 315-40-090, Rev. 4 
LWT 315-40-091, Rev. 4 
LWT 315-40-092, Rev. 4 
LWT 315-40-094, Rev. 4 
LWT 315-40-096, Rev. 3 
LWT 315-40-098, Rev. 6 (Sheets 1-3) 

LWT 315-40-099, Rev. 3 (Sheets 1-3) 

LWT 315-40-100, Rev. 4 (Sheets 1-5) 
LWT 315-40-101, Rev. 0 

LWT 315-40-102, Rev. 2 
LWT 315-40-103, Rev. 0 
LWT 315-40-104,Rev. 6 (Sheets 1-3) 

LWT 315-40.::105, Rev. 3 (Sheets 1-2) 
LWT 315-40-106, Rev. 2 (Sheets 1-3) 
LWT 315-40-108; Rev. 1 (Sheets 1-3) 
LWT 315,.40-109, Rev.1 (Sheets 1-3) 

LWT 315-40-110, Rev.1 (Sheets 1-3) 
LWT 315~40-111, Rev. 2 
LWT 315-40-113, Rev. 0 
LWT 315-A0-120,Rev. 2 (Sheets 1-3) 

LWT 315-40-123, Rev. 1~(Sheets 1-2) 
LWT 315-40-124, Rev. 1 

LWT 315-40-125,'Rev. 3 (Sheets 1-3) 

LWT 315-40-126, Rev. 2 (Sheets 1-2) 
LWT 315-40-127, Rev. 2 (Sheets 1-2) 
LWT 315-40-129, Rev. 2 

LWT 315-40-130, Rev. 2 
LWT 315-40-133, Rev. 2 (Sheets 1-2) 

LWT 315-40-134, Rev. 2 

LWT 315-40-135, Rev. 1 

LWT 315-40-139, Rev. 1 
LWT 315-40-140, Rev. 1 (Sheets 1-2) 
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Axial Fuel and Cell Block Spacers, MTR, 
and TRIGA Fuel Baskets 
35 MTR Element Base Module 
35 MTR Element Intermediate Module 
35 MTR Element Top Module 
35 MTR Element Cask Assembly 
Fuel Cluster Rod Insert, TRIGA Fuel 
PWR/BWR Rod Transport Canister 
Assembly 
Can Weldment, PWRIBWR Transport 
Canister 
Lids, PWRIBWR Rod Transport Canister 
4 x 4 Insert, PWR/BWR Transport 
Canister 
5 x 5 Insert, PWR!BWR Transport Canister 
Pin Spacer, PWR/BWR Transport Canister 
LWT Cask Assembly, PWRIBWR Rod 
Transport Canister 
PWR Insert, PWRIBWR Transport Canister 
MTR Plate Canister, LWT Cask 
7 -Cell Basket, Top Module, DIDO Fuel 
7 Cell Basket, Intermediate Module, DIDO 
Fuel 
7 Cell Basket; Base Module, DIDO Fuel 
LWT Transport Cask Assy DIDO Fuel 
Spacer, Top Module DIDO Fuel 
TopModule, General Atomics IFM, LWT 
Cask 
Spacer, General Atomics IFM, LWT Cask 
Transport Cask Assembly, General Atomics 
IFM, ·LWT Cask 
Transport Cask Assembly, 
Framatome/EPRI, LWT Cask 
Weldment, Framatome/EPRI, LWT Cask 
Spacer Assembly, TPBAR Shipment 
Canister Body Assembly, Failed Fuel Can, 
PULSTAR 
Assembly, Failed Fuel Can, PULSTAR 
Transport Cask Assembly, PULSTAR 
Shipment, LWT Cask 
Body Weldment, Screened Fuel Can, 
PULSTAR Fuel 
Assembly, Screened Fuel Can, PULSTAR 
Fuel 
Transport Cask Assembly, ANSTO Fuel 
Weldment, 7 Cell Basket, Top Module, 
ANSTO Fuel 
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Drawings (continued) 

LWT 315-40-141, Rev. 1 (Sheets 1-2) 

LWT 315-40-142, Rev. 1 (Sheets 1-2) 

LWT 315-40-145, Rev. 0 (Sheets 1-2) 
LWT 315-40-148, Rev. 0 

LWT 315-40-156, Rev. 3 (Sheets 1-4) 
LWT 315-40-158, Rev. 0 

LWT 315-40-170, Rev. 1 

LWT315-40-172, Rev. 0 (Sheets 1-2) 
LWT315-40-173, Rev. 0 (Sheets 1-2) 
LWT 315-40-174, Rev. 0 
LWT 315-40-175, Rev.1 

Weldment, 7 Cell Basket, Intermediate 
Module, ANSTO Fuel 
Weldment, 7 Cell Basket, Base Module, 
ANSTO Fuel 
Irradiated Hardware, Lid Spacer, LWT Cask 
LWT Transport Cask Assembly, ANSTO
DIDO Combination Basket 
Canister Assembly SLOWPOKE Fuel 
Legal Weight Truck Transport Cask Assy, 
SLOWPOKE Fuel 
LWT Transport Cask Assy,. AECL 
NRU/NRX Components 
Lid Assembly, NRU/NRX 
Basket Weldment, NRU/NRX 
Basket Spacer, NRU/NRX 
Caddy Assembly, NRU/NRX 

5.(b) Contents 

( 1) Type and form of material 

All contents listed includeboth unirradiated and irradiated conditions. 

(i) PWR fuel assemblies. The maximum fuel assembly weight is 1650 pounds, the 
maximum average burnup is 35>000.MWd/MTU, the minimum cool time is 2 years, and 
the maximum initial fuel pin pressure at 70°F is 565 psig. The fuel assemblies consist of 
uranium dioxide :pellets within zirconium alloy type cladding, with the specifications listed 
below, and with fuel rod pitch, rod diameter, clad thickness, and pellet diameter as 
described in Table 1 :2~5, ofihe .application. 

Max. Initial .. Max. Initial Max. Active 
Fuel Type 

No. Fuel Uranium 
Uranium Mass Fuel Length 

Rods Enrichment 
(wt% U-235) 

(MTU) (in.) 

B&W 15x15 208 3.5 0.4750 144.0 

B&W 17:X17 264 3.5 0.4658 143.0 

CE 14x14 176 3.7 0.4037 137.0 

CE 16x16 236 3.7 0.4417 150.0 

WE 14x14 Std 179 3.7 0.4144 145.2 

WE 14x14 OFA 179 3.7 0.3612 144.0 

WE 15x15 204 3.5 0.4646 144.0 

WE 17x17 Std 264 3.5 0.4671 144.0 
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5.(b)(1 )(i) PWR fuel assemblies. (continued) 

WE 17x17 OFA 264 3.5 0.4282 144.0 

Ex/ANF 14x14 WE 179 3.7 0.3741 144.0 

Ex/ANF 14x14 CE 176 3.7 0.3814 134.0 

Ex/ANF 15x15 WE 204 3.7 0.4410 144.0 

Ex/ANF 17x17 WE 264 3.5 0.4123 144.0 

(ii) BWR fuel assemblies. The maximum fuel assembly weight is 750 pounds, the 
maximum average burnup is 30,000 MWd/MTU, the minimum cool time is 2 years, and 
the maximum initial fuel pin pressure at 70°F is 565 psig. The fuel assemblies consist of 
uranium dioxide pellets within zirconium alloy type cladding, with the specifications listed 
below, and with fuel rod pitch, rod diameter, clad thickness, and pellet diameter as 
described in Table 1.2-6, of the application. 

No. 
Max. Initial 

Max. Initial Max. Active 
No. Fuel Uranium 

Fuel Type 
Rods 

Water 
Enrichment 

Uranium Fuel Length 
Rods 

(wt % CU-235) 
Mass (MTU) (in.) 

GE 7x7 49 0. 4.0 0.1923 146 

GE 8x8-1 63 1 4.0 0.1880 146 

GE 8x8-2 62 2 4,0 0.1847 150 (1) 

GE 8x8~4 60 4 4:0 0.1787 150 (1'2) 

.. 74 2 4.0 0.1854 150 (1 ,;:$'4 ) 

GE 9x9 
79 2 4.0 0.1979 150 (1 '4 ) 

Ex/ANF 7x7 49 0 4.0 0.1960 144 

Ex/ANF 8x8-1 63 1 4.0 0.1764 145.2 

Ex/ANF 8x8-2 62 2 4.0 0.1793 150 

79 2 4.0 0.1779 150 
Ex/ANF 9x9 

74 2 4.0 0.1666 150 (3) 

(1) Srx-rnch natural uranrum blankets on top and bottom. 
(2) One large water hole- 3.2 em ID, 0.1 em thickness. 
(3) Two large water holes occupying seven fuel rod locations- 2.5 em ID, 0.07 em thickness. 
(4) Shortened active fuel length in some rods. 
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Type and form of material (continued) 

(iii) Deleted. 

(iv) MTR fuel elements composed of U-AI, U30 8-AI, or UsSix-AI positioned within the MTR 
fuel basket specified in 5.(a)(3)(ii). Loose fuel plates must meet the requirements of the 
MTR fuel element content tables and must be loaded into an MTR plate canister prior to 
shipment. The fuel elements are composed of aluminum clad plates, with initial uranium 
enrichment up to 94.0 weight percent U-235. The maximum burnup and the minimum 
cool time shall be consistent with the decay heat limits in Item 5.(b)(2)(iv) and shall be 
determined using the operating procedures in Section 7.1.5 of the application. 

NISTR MTR fuel elements specifications are listed in Item 5.(b)(1)(iv)(a), generic MTR 
fuel elements are listed in Item 5.(b)(1)(iv)(b), and expanded fuel specifications 
applicable to LEU MTR fuel (up to 25.0 wt %235U) are listed in Items 5.(b)(1)(iv)(c) and 
5.(b)(1 )(iv)(d). 

(a) NISTR MTR Fuel Content Description 

Parameter Plate Plate (cut in half) 

Enrichment, wt % 235U :594 

Number of fuel plates :517 :534 

235U content per plate :522 :511 

Plate thickness (em) ;::0.115 

Clad Thickness (em) ;::0,02 

Active fuel width (em) :56.6 

Active fuel height (em) ;::54 em 27 to 30 

Maximum 235U content per :5380 
element (g) 
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Type and form of material (continued) 

(iv) (b) Generic MTR Fuel Content Description 

Parameter Limiting Values2 

Enrichment, wt. % S94 
235u 

Number of fuel plates S23 S19 S231 S17 S19 S23 

235U content per plate S18 S20 S201 S21 S21 S16.5 

Plate thickness (em) 2::0.115 2::0.115 2::0.1231 2::0.115 2::.200 2::0.115 

Clad Thickness (em) 2::0.02 

Active fuel width (em) S6.6 S6.6 S6.6 S6.6 S6.6 S7.3 

Active fuel height (em) 
... 

<::56 

235U content per S3802 

element (g) 

Notes: 

1. HEU (>90 wt% 235U enriched) MTR fuel having 23 plates with up to 20 g of 235U per plate, 
with a minimum plate thickness of 0.123·cm, must have at least 2.0 em of non-fuel 
material at the ends of each element. This fuel may also be loaded up to 460 g 235U per 
element. 

2. At enrichments S25 wt% 235.U, MTR fuel elements with extended fuel characteristics may 
be loaded with the speCifications defined in 5.(b){1)(iv)(c). · 
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5.(b)(1) Type and form of material (continued) 

(iv) (c) Expanded LEU MTR Fuel Content Description 

Parameter Base :s:?.O em Active Fuel Width :s:? .1 em Active ::::;?.15 em Active Fuel 
Fuel Width Width 

Enrichment, wt. % :S:25 :S:25 :S:25 :S:25 
23su 

Number of fuel :S:23 :S:23 :S:17 :S:23 :S:22 :S:23 :S:23 
plates 

235U content per :S:22 :S:22 :S:22 :S:21.5 :S:22 :S:22 :S:21.5 :S:22 
plate 

Plate thickness ;o:Q.115 ;:::0.119 ;o:Q.115 <::OJ 15 ;o:Q.115 ;:::0.200 ;o:Q.119 
(em) 

Clad Thickness ;::Q.02. 
(em) 

( Active fuel width :S:6.6 :S:7.0 :S:7.1 :S:7.15 
(em) 

Active fuel height ;::56 ;::55 ;:::63 ;::56 ;::56 ;::56 ;::56 ;:::61 
(em) 

235U content per :S:420 :S:470 :S:470 :S:470 
element (g) 
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5.(b)(1) Type and form of material (continued) 

(iv) (d) Expanded LEU MTR Fuel Content Description for High Fissile Material Mass 

Parameter Limiting Value 

Enrichment, wt.% 235U :525 

Number of fuel plates :523 

235U content per plate (g) :532 

Plate thickness (em) <::0.115 

Clad thickness (em) <::0.02 

Active fuel width (em) :57.3 

Active fuel height (em) <::56 

235 U content per element (g) :5640 

(v) Metallic fuel rods containing natural enrichment uranium pellets with aluminum cladding 0.080-
inches thick. The fuel pellet diameter is 1.36 inches and the maximum fuel rod length is 120.5 
inches. The maximum weight of uranium per rod is 54.5 kg with a maximum average burnup of 
1 ,600 MWd/MTU and a minimum cooling time of.one year. 

(vi) TRIGA damaged and undama_ged fuel elements. TRIGA'fuel elements that have a cladding 
breach that allows the escape of gas or intrusion of water are considered damaged and will be 
loaded and transported in _a sealed damaged fuel can. 
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5.(b)(1) Type and form of material (continued) 

(vi) (a) TRIGA fuel elements acceptable for loading in the poisoned TRIGA basket and 
meeting the following specifications: 

TRIGA HEU TRIGA LEU TRIGA LEU 
(Notes 1, 2, 6, & 7) (Notes 1, 2, 6, & 7) (Notes 1, 2, 6, & 7) 

Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod 

Maximum Element Weight, lbs 13.2 13.2 13.2 

Maximum Element Length, in 47.74 47.74 47.74 

Element Cladding Stainless Steel Stainless Steel Aluminum 

Clad Thickness, in 0.02 .. 0.02 0.03 

Active Fuel Length, in 15 15 14-15 (Note 4) 

Element Diameter, in 1.478 max. 1.478 max. 1.47 max. 

Fuel Diameter, in 1.435 max. 1.435 max. 1.41 max. 

· Maximum Initial U Content/Element, 0.196 0.845 0.205 
kilograms 

Maximum Initial 235U Mass, grams 137 169 41 

Maximum Initial 235U Enrichment, 70 20 20 
weight percent 

Zirconium Mass, grams 2060 1886-2300 2300 
(Note 5) 

Hydrogen to Zirconium Ratio, max. 1.6 1.7 1.0 
(Note 5) 

Maximum Average Burnup, MWd/MTU 460,000 151 '1 00 151' 100 
(80% 235U) (80% 23sU) (80% 23sU) 

Minimum Cooling Time 90 days 90 days 90 days 
(Note 3) (Note 3) (Note 3) 

Notes: 
1. Mixed TRIGA LEU and HEU contents authorized. 
2. TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
3. Maximum decay heat of any element is 7.5 watts. 
4. Aluminum clad fuel with 14 inch active fuel is solid and has no central hole with a zirconium rod. 
::; Zirconium mass and H/Zr ratio apply to the fuel material (U-Zr-Hx) and do not include the center 

zirconium rod. 
6. Listed TRIGA fuel elements have a 0.225-inch diameter zirconium rod in the center. 
7. Dimensions listed are as-fabricated (unirradiated) nominal values. 
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5.(b)(1) Type and form of material (continued) 

(vi) (b) TRIGA fuel elements acceptable for loading in the nonpoisoned TRIGA basket and 
meeting the following specifications: 

TRIGA HEU TRIGA LEU TRIGA LEU 
(Notes 1, 2, & 6) (Notes 1, 2, & 6) (Notes 1, 2, & 6) 

Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod 
(Note 4) (Note 4) (Note 4) 

Maximum Element Weight, lbs· 13.2 13.2 13.2 

Maximum Element Length, in 47.74 47.74 47.74 

Element Cladding Stainless Steel Stainless Steel Aluminum 

Minimum Clad Thickness, in -0.0:1 .-- 0.01 0.01 

Maximum Element Diameter, in 1.5 max. 1 :·5 max. 1.5 max. 

Active Fuel Length, in 15 15 15 

( 
Maximum Initial U Content/Element, 0.196 0.845 0.205 
kilograms 

Maximum Initial 235U Mass, ·grams 137 169 41 
., 

Maximum lnitiai 235U Enrichment, 70 '20 20 
weight percent 

Hydrogen to Zirconium Ratio, max. 2.0 2.0 2.0 
(Note 5) 

Maximum Average Burnup, MWd/MTU 460,000 151,100 151 '1 00 
(80% z3sU) (80% z3sU) (80% z3sU) 

Minimum Cooling Time 90 days 90 days 90 days 
(Note 3) (Note 3) (Note 3) 

Notes: 
1. Mixed TRIGA LEU and HEU contents authorized. 
2. TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
3. Maximum decay heat of any element is 7.5 watts. 
4. Element may contain a zirconium rod in the center. 
5. H/Zr ratio applies to the fuel material (U-Zr-Hx) and does not include the center zirconium rod. 
6. Dimensions listed are as-fabricated (unirradiated) nominal values. 
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5.(b)(1) Type and form of material (continued) 

(vi) (c) General Atomics TRIGA fuel elements acceptable for loading in the nonpoisoned 
TRIGA basket and meeting the following specifications: 

TRIGA HEU TRIGA LEU TRIGA LEU 
(Notes 1 , 2, & 6) (Notes 1, 2, & 6) (Notes 1, 2, & 6) 

Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod 
(Note 4) (Note 4) (Note 4) 

Maximum Element Weight, lbs 13.2 13.2 13.2 

Maximum Element Length, in 47.74 47.74 47.74 

Element Cladding Stainless Steel Stainless Steel Aluminum 

Minimum Clad Thickness, in 0.01 .··· 0.01 0.01 
.. 

Maximum Element Diameter, in 1 .. 5max. 1.5max. 1.5 max. 

Active Fuel Length, in 15 15 15 

Maximum Initial U 0.198 0.186 0.845 1.447 0.205 
Content/Element, kilograms. 

Maximum Initial 235U Mass, grams 138 1757'8 169 2757"8 
41 

Maximum Initial 235U Enrichment, 71 957,8 25 257.8 25 
weight percent 

Hydrogen to Zirconium Ratio, 
2.0 max. 2.0 2.0 

(Note 5) 

Maximum Average Burnup, 460,000 583,000 151 ,"1 00 151,100 
MWd/MTU (80% 23sU) (80% 23sU) (80% 235U) (80% 23sU) 

Minimum Cooling Time 90 days 90 days 90 days 
(Note 3) (Note 3) (Note 3) 

Notes: 
1. Mixed TRIGA LEU and HEU fuel elements and LEU and HEU TRIGA fuel cluster rod contents 

2. 
3. 
4. 
5. 
6. 

8. 

authorized. 
TRIGA Standard, instrumented and fuel follower control rod type elements authorized. 
Maximum decay heat of any element is 7.5 watts. 
Element may contain a zirconium rod in the center. 
H/Zr ratio applies to the fuel material (U-Zr-Hx) and does not include the center zirconium rod. 
Dimensions listed are as-fabricated (unirradiated) nominal values. 
Limited to loading in top and bottom basket modules only. 
Limited to a maximum of three elements per basket module cell. 

104 



( 

U.S. NUCLEAR REGULATORY COMMISSION 
NRC FORM 618 

CERTIFICATE OF COMPLIANCE (6-2000) 
10 CFR 71 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9225 58 71-9225 USA/9225/B(U)F-96 13 OF 31 

5.(b)(1) Type and form of material (continued) 

(vii) (a) TRIGA fuel cluster rods. TRIGA HEU fuel cluster rods have a maximum average 
burnup of 600,000 MWd/MTU (80% 235U depletion) and a minimum cooling time of 
90 days. TRIGA LEU fuel cluster rods have a maximum average burnup of 140,000 
MWd/MTU (80% 235U depletion) and a minimum cooling time of 90 days. TRIGA 
fuel cluster rods must meet the following specifications prior to irradiation: 

TRIGA Fuel Cluster Rods 

HEU LEU 

Fuel Form Clad U-ZrH rod 

Maximum Rod Weight, lbs 1.5 

Maximum Rod Length, in . ,_, ... 31 

Rod Cladding lncoloy 800 

Minimum Clad Thickness, in 0.015 

Maximum Active Fuel Length, in 22.5 

Maximum Fuel Pellet Diameter, in 0.53 

Maximum U Content/Rod, grams 48.6 289.5 

Maximum 235U Mass, grams 45.4 55.0 

Maximum 235U Enrichment, 93.3 20 
weight percent 

Maximum Zirconium Mass, grams 421. 357 

Hydrogen to Zirconium Ratio, max. 1.7 

NOTE: TRIGA fuel cluster rods that have a cladding breach that allows the escape of 
gas or intrusion of water are considered damaged and will be loaded and transported in 
a sealed damaged fuel can. 
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Type and form of material (continued) 

(vii) (b) General Atomics TRIGA fuel cluster rods. TRIGA HEU fuel cluster rods have a 
maximum average burnup of 600,000 MWd/MTU (80% 235U depletion) and a 
minimum cooling time of 90 days. TRIGA LEU fuel cluster rods have a maximum 
average burnup of 140,000 MWd/MTU (80% 235U depletion) and a minimum cooling 
time of 90 days. TRIGA fuel cluster rods must meet the following specifications 
prior to irradiation: 

TRIGA Fuel Cluster Rods 

HEU LEU 

Fuel Form Clad U-ZrH rod 

Maximum Rod Weight, lbs 1.5 

Maximum Rod Length, in 31 

Rod Cladding lncoloy 800 

Minimum Clad Thickness, in 0.015 

Maximum Active Fuel Length, in 22.5 

Maximum Fuel Pellet Diameter, in 0.53 

Maximum U Content/Rod, grams 48.6 289.5 

Maximum 235U Mass, .grams 46.5 55.0 

Maximum 235U Enrichment, 
weight percent 

93.3 20 

Maximum Zirconium Mass, grams 421 357 

Hydrogen to Zirconium Ratio, max. 1.7 

NOTE: TRIGA fuel cluster rods that have a cladding breach that allows the escape of 
gas or intrusion of water are considered damaged and will be loaded and transported in 
a sealed damaged fuel can. 

(viii) High burnup PWR rods, consisting of uranium dioxide pellets within zirconium alloy type 
cladding. The maximum uranium enrichment is 5 weight percent U-235, the maximum 
active fuel length is 150 inches, and the maximum pellet diameter is 0.3765 inches. The 
maximum burnup is 80,000 MWd/MTU, and the minimum cool time is 150 days. 
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5.(b)(1) 

Parameter 

Type and form of Material (continued) 

(ix) High burnup BWR rods, consisting of uranium dioxide pellets within zirconium alloy type 
cladding. The maximum uranium enrichment is 5 weight percent U-235, the maximum 
active fuel length is 150 inches, and the maximum pellet diameter is 0.490 inch. The 
maximum burnup is 80,000 MWd/MTU and the minimum cool time is between 150- 270 
days, as specified in the table below: 

(x) 

BWR Fuel Type Burnup, b Minimum Cool Time 
Array Size (GWd/MTU) (days) 

7x7 b :s; 60 210 
60 < b :s; 70 240 
70 < b :s; 80 270 

8 X 81 b :s; 80 150 

Note 1: Includes rods from all,larger BWR assembly arrays (e.g., 9 x 9, 10 x 10) 

Intact or degraded clad DIDO fuel elements composed of U-AI, U30 8-AI, or U3Six-AI 
plates fabricated into four concentric tubes of varying diameters. The fuel elements 
have an initial enrichment up to 94.0 weight percenHJ-235. Maximum degraded clad 
allowable per element is :s; 5% surface area. Degraded clad DIDO fuel elements are to 
be loadeddnto an aluminum damaged fuel can (DFC) per Figure 1.2.3-18 of the 
application. The fuel elements shall have the specifications listed below: 

LEU(1l MEU(1l HEU(1l 

Maximum 235U content per Element :s; 190 g ·:s; :190 g :s; 190 g 

Maximum Uranium content per :s; .1000 g :s; 475.0g :s; 211.1g 
Element 

Minimum Fuel Tube Thickness 0.130 em 0.130 em 0.130 em 

Minimum Clad Thickness 0.025 em 0.025 em 0.025 em 

Maximum Outer Diameter 9.535 em 9.535 em 9.535 em 

Minimum Inner Diameter 5.88 em 5.88 em 5.88 em 

Minimum Initial Enrichment 19 wt% 235U 40 wt% 235U 90 wt% 235U 

The maximum burnup and minimum cool time shall be consistent with the decay heat limits in 
Item 5.(b)(2)(xi)(a) and (b) and shall be determined using the operating procedures in Section 7.1.4 of 
the application. 
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Type and form of material (continued) 

(xi) General Atomics (GA) Irradiated Fuel Material (IFM) consisting of two separate types of 
fuel materials: (a) High Temperature Gas Cooled Reactor (HTGR); and (b) Reduced
Enrichment Research and Test Reactor (RERTR) type TRIGA fuel entities. 

(a) GA HTGR IFM comprised of four forms: fuel particles (kernels), fuel particles 
(coatings), fuel compacts (rods), and fuel pebbles. Fuel particles (kernels) are 
solid, spheridized, high-temperature sintered fully-densified, ceramic kernel 
substrate, composed of U02 , UC02 , (Th,U)C2 , or (Th,U)02. Fuel particles 
(coatings) are solid , spheridized, isotropic, discrete multi-layered fuel particle 
coatings with chemical composition including pyrolitic-carbon (PyC) and silicon 
carbide (SiC). Fuel compacts (rods) are multi-coated ceramic fuel particles, 
bound in solid, cylindrical, injection molded, high-temperature heat-treated 
compacts which are composed of carbonized graphite shim, coke, and graphite 
powder. Fuel pebbles are multi-coated fuel particles, bound in solid, spherical 
injection-molded, high~temperature heat-treated pebbles composed of 
carbonized graphite shim, coke andgraphite powder. Initial enrichment of the 
HTGR IFMvaries from 10.0 to 93.15 wt% 235U. 

(b) GA RERTR IFM comprised of irradiated TRIGA fuel elements which contain 
three distinct mass loadings of uranium of 20,"30, and 45 wt% U. The average 
mass of the fuel portion of the elements is 551 g with a maximum initial 
enrichment of 19.7 wt% U-235. 

GA IFM content description: 

GAHTGR IFM GA RERTR IFM 

Fuel material UC2 , UCO, UOz U-ZrH metal alloy 
(Th,U)C2 , (Th;IJ)Oz 

Maximum fuel weight, lbs 23.52 23.73 

Maximum overall length, in n/a 29.92 

Maximum active fuel length, in n/a 22.05 

Fuel rod cladding n/a lncoloy 800 

Maximum Uranium, kg U 0.21 3.86 

Maximum initial 235U, wt% 93.15 19.7 

Maximum Activity, Ci 483 2920 

108 



( 

U.S. NUCLEAR REGULATORY COMMISSION 
NRC FORM 618 

CERTIFICATE OF COMPLIANCE (8-2000) 
10 CFR 71 

FOR RADIOACTIVE MATERIAL PACKAGES 

11 a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

5.(b)(1) 

9225 58 71-9225 USA/9225/B(U)F-96 17 OF 31 

Type and form of material (continued) 

(xii) Tritium-producing burnable absorber rods (TPBARs), as described in Section 1.2.3.6 of 
the application. Each TPBAR is approximately 153 inches in length and 0.381 inches in 
diameter and is stainless steel clad. The TPBARs contain lithium aluminate annular 
pellets, with an inner zircaloy liner and an outer nickel-plated zircaloy tube. Each 
TPBAR contains a maximum of 1.2 grams tritium. The minimum cool time is 30 days. 

(xiii) Intact or damaged PULSTAR fuel elements, including fuel debris, pieces and nonfuel 
components of PULSTAR fuel assemblies as specified below. 

Description Value 

Maximum Pellet Diameter (inch) 0.423 

Minimum Element (Rod) Cladding Thickness (inch) 0.0185 

Minimum Element {Rod) Diameter (inch) 0.470 

Maximum Active Fuel Height (inch) 24.1 

Nominal Element (Rod) Length (inch) 26.2 

Nominal Assembly Length (inch) 38 

Maximum Assembly or Loaded Can Weight (lb) 80 

Maximum PULSTAR Can ContentWeight (lb) 39.6 

Maximum Enrichment (wt % 235U) 6.5 

Maximum 235U Content perEiement (g) 33 

No. of Elements (Rods}per Assembly 25 

No. of Elements"(Rods) per Can 1 s;25 

Maximum Depletion (% 235U) 45 

Minimum Cooling Time (yrs) 1.5 

Maximum Heat Load per Assembly (W) 30 

Maximum Heat Load per Element (W) 1.2 

Damaged PULSTAR fuel elements, including fuel debris, pieces and nonfuel 
components of PULSTAR fuel assemblies must be loaded into a PULSTAR can. The 
contents of a PULSTAR can are restricted to the equivalent of the fuel material in 25 
intact PULST AR fuel elements and of the displaced volume of 25 intact PULSTAR fuel 
elements. 
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Type and form of material (continued) 

(xiv) Intact or degraded clad ANSTO fuel consisting of spiral fuel assemblies and MOAT A 
plate bundles. Maximum degraded clad allowable per element is s; 5% surface area. 
Degraded clad ANSTO fuel elements are to be loaded into an aluminum damaged fuel 
can (DFC) per Figure 1.2.3-18 of the application. 

(xv) 

(xvi) 

Spiral fuel assemblies consist of 10 curved uranium-aluminum alloy fuel plates between 
. d t I . h II 'th th f II . f I t an 1nner an an ou era ummum s e, WI e o ow1ng ue parame ers: 

Parameter Limiting Values 

Number of fuel plates per assembly 10 

Maximum 235U content per assembly (g) 160 

Maximum enrichment (wt % 235U) 95 

Maximum assembly weight (lb) 18 
~ 

Minimum plate ,thickness (em) 0.124 

Minimum active fuel height (em) 59.075 

MOA TA plate bundles cons 1st of uran1um-alummum alloy fuel plates w1th alummum 
I dd' 'th th f II . T t' ca 1ng,WI e o owmg spec1 1ca 1ons: 

Parameter Limiting Values 

Maximum number offuel plates :per assembly 14 

Maximum 235U content per plate (g) 22.3 

Maximum. enrichment (wt% 235U) 92 

Maximum plate spacer thickness (em) 0.18 

Maximum active fuel width (em) 7.32 

Maximum bundle weight (lb) 18 

Segmented TPBARs and associated segmentation debris resulting from post-irradiation 
examination, as described in Section 1.2.3.6 of the application. Each equivalent TPBAR 
contains a maximum of 1.2 grams of tritium. The minimum cool time is 90 days. 

Solid, irradiated and contaminated fuel assembly structural or reactor internal 
component hardware, which may include fissile material, provided the quantity of fissile 
material does not exceed a Type A quantity and qualifies as an exempt quantity under 
10 CFR 71.15. 
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Type and form of material (continued) 

(xvii) PWR MOX (mixed oxide) undamaged fuel rods consisting of uranium and plutonium and 
plutonium dioxide pellets within zirconium alloy type cladding. The plutonium enrichment 
is 7.0 weight percent maximum and 2.0 weight percent minimum, the maximum active 
fuel rod length is 153.5 inches, and the maximum pellet diameter is 0.3765 inch. The 
maximum burnup is 62,500 MWd/MTU and the minimum cool time is 90 days. 

(xviii) Damaged or undamaged SLOWPOKE fuel rods, including fuel pieces and debris as 
specified below: 

Parameter Limiting Values 
Maximum Cask Heat Load (W) 5 
Maximum Canister Heat Load (W) 0.625 
Payload Limit (lb/canister) 25 
Maximum 235U per rod (g) 2.800 
Maximum U per rod (g) 3.111 
Maximum Enrichment (wt% 235U) 95 
Minimum cool time (yr) 14 
Maximum burnup (GWd/MTU) or 30 
wt% 235U De_pletion 4.5 

(xix) Undamaged NRU or NRX fuel assemblies as specified below: 

Parameter NRU (HEU) NRU (LEU) NRX 

Maximum Heat Load per PackC~ge '(W) 640,0 

Maximum Heat Load per Tube (W) 35.6 

Maximum Weight of Contents per Tube (g) 20.0 

Maximum Mass 235U per Rod (g) 43.24 43.68 79.05 

Maximum Mass U per Rod (g) 48 230 87 

Minimum Cool Time (yr) 19 3 18 

Maximum Burnup (MWd/assembly or 364.0 363.0 375.0 
wt% 235U Depletion) 87.4 83.6 85.1 

Maximum quantity of material per package 

Not to exceed 4,000 pounds, including contents and fuel assembly basket or other internal 
support structure. 

(i) For the contents described in Item 5.(b)(1 )(i): one PWR assembly positioned within the 
PWR fuel assembly basket. Maximum decay heat not to exceed 2.5 kilowatts per PWR 
assembly. 

(ii) For the contents described in Item 5.(b)(1 )(ii): two BWR assemblies positioned within 
the BWR fuel assembly basket. Maximum decay heat not to exceed 1.1 kilowatts per 
BWR assembly. 

(iii) Deleted. 
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Maximum quantity of material per package (continued) 

(iv) For MTR fuel elements as described in Item 5.(b)(1)(iv): 

Up to 42 fuel elements positioned within the MTR fuel assembly basket (7 fuel elements 
per basket module). Each of the MTR basket cell openings may contain a loose plate 
canister. The contents of each loose plate canister are limited to the number of fuel 
plates, dimensions, and masses that are equivalent to an intact MTR fuel element, as 
specified in Item 5.(b)(1)(iv). 

(a) The maximum decay heat is not to exceed 1.26 kilowatts per package, with each 
MTR fuel assembly basket module not to exceed 210 watts. 

(b) HEU, MEU, and LEU MTR fuel elements with decay heat not exceeding 30 watts 
per element may be loaded in any basket position. 

(c) Mixed HEU, MEU, and LEU:MI.R contents, with decay heat limits as specified 
above, are authorized. 

(d) MTR fuel elements with degraded or mechanically damaged cladding are 
authorized, provided the total surface area of through-clad corrosion and/or 
mechanical damage does not exceed 5% of the .total surface area of the damaged 
element. ~ 

(e) For HEU-MTR fuel elements only, the center fuel element in any basket module is 
notto exceed 120 watts. The two exterior fuel elements vertically in-line with the 
center assembly for transport are not to exceed 70 watts. 

(f) MTR .fuel elements containing more than 470 g 235U (more than 22 g 235U per 
plate) are limited to up to four elements Joaded in basket positions 4, 5, 6, and 7 of 
a seven-element basket per Figure? .1-1 of the -application. Basket positions 1, 2, 
and 3 are to be blocked by.spacer hardware. · 

(v) For the contents described in Item 5.(b )(1 )(v): up to 15 intact metallic fuel rods 
positioned within the appropriate basket. ·Maximum decay heat not to exceed 0.036 
kilowatts per rod. Total weight ofall rods not to exceed 1,805 pounds. 

(vi) For failed metallic fuel rods of the type described in Item 5.(b)(1)(v): 

(a) Up to six canisters containing one defective metallic fuel rod per canister. 
The canisters are 2.75-inch I.D. failed fuel rod canisters as shown on 
Nuclear Assurance Corporation Drawing No. 340-1 08-D2, Rev. 10, and are 
placed in a six-hole liner as shown on Nuclear Assurance Corporation 
Drawing No. 315-040-43, Rev. 1. The maximum decay heat load for a 
defective metallic fuel rod is limited to 5 watts; or 
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Maximum quantity of material per package (continued) 

(b) Up to three canisters containing either up to three defective metallic fuel 
rods per canister or up to 10 failed fuel filters per canister. The canisters 
are 4.00-inch I.D. failed fuel rod canisters as shown on Nuclear Assurance 
Corporation Drawing No. 340-1 08-D1, Rev. 10, and are placed in a three
hole basket as shown on Nuclear Assurance Corporation Drawing No. 315-
40-12, Rev. 3. The weight of the filters is limited to 125 pounds per 
canister. For canisters containing fuel rods, the maximum decay heat load 
is 15 watts per canister; and for canisters containing filters, the maximum 
decay heat load is 5 watts per canister. 

(vii)(a) For TRIGA fuel elements as described in Item 5.(b)(1)(vi)(a): 

Up to 140 intact fuel elements in the TRIGA fuel package with poisoned baskets. Up 
to four fuel elements per basket cell and up to seven cells per basket may be loaded. 
Damaged TRIGA fuel elementsor .fuel element debris (up to a total of two equivalent 
elements) shall be transported in a sealed ·damaged fuel can (one damaged fuel can 
per cell). The sealed cans are to be in accordance with NAC International Drawing 
Nos. 315-40..:086, 315-40-087, and 315-40-088. 

Mixed intact and damaged fuel contents and fuel debris are authorized. Base and top 
fuel basket modules may contain intact fuel elements or sealed damaged fuel cans 
containing damaged fuel and fuel debris. A maximum of seven damaged fuel cans is 
authorized per top and .base basket modules with a maximum of 14 per package. 
lnterm~diate fuel basket modules may contain only intact TRIGA fuel elements. 

The maximum decay heat shall not exceed 7.5 watts per TRIGA fuel element (or 
equivalent for damaged .fuel) and 1050watts per package. The cask and baskets 
must be configured as shown in NAC International Drawing Nos. 315-40-084, 315-40-
080, 315-40-081, and 315A0-082. 

(vii)(b) For TRIGA fuel elements as described in Item ?.(b)(1)(vi)(b): 

Up to 120 intact fuel.elements in the TRIGA fuel package with non-poisoned basket. 
Up to four fuel elements per basket cell only loaded in the six periphery cells. TRIGA 
fuel elements or sealed cans may not be loaded in the center cell of the non-poisoned 
basket. Damaged TRIGA fuel elements or fuel debris (up to two equivalent elements) 
shall be transported in a sealed damaged fuel can (one damaged fuel can per cell). 
The sealed cans are to be in accordance with NAC International Drawing Nos. 315-40-
086, 315-40-087, and 315-40-088. 

Mixed intact and damaged fuel contents and fuel debris are authorized. Base and top 
fuel basket modules may contain intact fuel elements or sealed damaged fuel cans 
containing damaged fuel or fuel debris. A maximum of six damaged fuel cans is 
authorized only in the periphery cells per top and base basket modules with a 
maximum of 12 per package. Intermediate fuel basket modules may contain only 
intact TRIGA fuel elements. 
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Maximum quantity of material per package (continued) 

Maximum decay heat not to exceed 7.5 watts per TRIGA fuel element (or equivalent 
for damaged fuel) and 900 watts per package. Fuel may not be loaded in the center 
cell of the non-poisoned TRIGA fuel basket. The cask and baskets must be configured 
as shown in NAC International Drawing Nos. 315-40-070,315-40-071, and 315-40-
072, and 315-40-079. 

(vii)(c) For General Atomics TRIGA fuel elements as described in Item 5.(b)(1)(vi)(c): 

Up to 120 intact fuel elements in the TRIGA fuel package with non-poisoned basket. 
Up to four fuel elements per basket cell only loaded in the six periphery cells. TRIGA 
fuel elements or sealed cans may not be loaded in the center cell of the non-poisoned 
basket. Damaged TRIGA fuel elements or fuel debris (up to two equivalent elements 
of maximum 1.5 inch diameter) shall be transported in a sealed damaged fuel can (one 
damaged fuel can per cell). The sealed cans are to be in accordance with NAC 
International Drawing Nos. 315-40-086, 315-40-087, and 315-40-088. 

Loading of TRIGA HEU and LEU fuel elements having >138 g and >169 g initial 235U 
mass contents, respectively, are limited to top and bottom basket modules and up to 
three rods per basket cell. A minimum of one TRIGA dummy rod per NAC Drawing 
No. 315-40-085 shall be installed in place of a TRIGAfuel element to limit the 
maximum number of rods per cell to three. 

Mixed loading in separate cells of TRIGA fuel elements and TRIGA fuel cluster rods 
[per 5.(b)(1 )(vii)(b)]is authorized in fuel basket modules with the content quantities 
limited in accordance with the other conditions and limitations of 5.(b)(2)(vii)(c) and 
5. (b) (2)(viii)(b). 

Maximum decay heat not to exceed 7.5 watts per TRIGA fuel element (or equivalent 
for damaged fuel) and 9.00watts per package. Fuel may not be loaded in the center 
cell of the non-poisoned TRIGA 'fuel basket. The _cask and baskets must be configured 
as shown in NAC International Drawing No. 315-40-079. 

(viii)(a) For TRIGA fuel clusterrods as described in Item 5.(b)(1)(vii)(a): 

Maximum decay heat not to exceed 1.875 watts per TRIGA fuel cluster rod (or 
equivalent for failed fuel) and 1050 watts per package. TRIGA fuel cluster rods must be 
positioned in either the non-poisoned TRIGA fuel basket or in the poisoned TRIGA fuel 
basket. Fuel may not be loaded in the center cell of the non-poisoned TRIGA fuel 
basket. The non-poisoned basket must be configured as shown in NAC International 
Drawing Nos. 315-40-070, 315-40-071, and 315-40-072, and the poisoned basket must 
be configured as shown in NAC International Drawing Nos. 315-40-080, 315-40-081, 
and 315-40-082. 

Up to 480 intact cluster rods per package in the non-poisoned TRIGA fuel baskets (up to 
six periphery cells loaded with 16 cluster rods each), and up to 560 intact cluster rods 
per package in the poisoned TRIGA fuel baskets (up to 7 total cells loaded with 16 
cluster rods each). TRIGA fuel cluster rods must be positioned within the fuel rod inserts 
as shown on NAC International Drawing No. 315-40-096. 
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Maximum quantity of material per package (continued) 

Damaged TRIGA fuel cluster rods or cluster rod debris (up to six equivalent rods) shall 
be transported in a sealed damaged fuel can. The sealed cans are to be in accordance 
with NAC International Drawing Nos. 315-40-086, 315-40-087, and 315-40-088. 

Mixed intact and damaged fuel contents and fuel debris are authorized. Base and top 
fuel basket modules may contain intact fuel cluster rods or sealed DFCs. Intermediate 
fuel basket modules may contain only intact fuel cluster rods. 

(viii)(b) For TRIGA fuel cluster rods as described in Item 5.(b)(1)(vii)(b): 

Maximum decay heat not to exceed 1.875 watts per TRIGA fuel cluster rod (or 
equivalent for failed fuel) and 1 050 watts per package. TRIGA fuel cluster rods must be 
positioned in the non-poisoned TRIGA fuel basket. Fuel may not be loaded in the center 
cell of the non-poisoned TRIGA fuel basket. The non-poisoned basket must be 
configured as shown in NAC International Drawing Nos. 315-40-070, 315-40-071, and . 
315-40-072. 

Up to 480 intact cluster rods per package in the non-poisoned TRIGA fuel baskets (up to 
six periphery cells loaded with 16 cluster rods each), .. and up to 560 intact cluster rods 
per package in the poisoned TRIGA fuel baskets (up to 7 total cells loaded with 16 
cluster rods each). TRIGA fuel cluster rods must be positioned within the fuel rod inserts 
as shown .. on NAC International Drawing No. 315-40-096. 

Damaged TRIGA fuel cluster rods or cluster rod debris (up to six equivalent rods) shall 
be transported in a sealed damagedfuel can. The sealed cans are to be in accordance 
with NAC International Drawing Nos. 315-40-086, 315-40-087, and 315-40-088. 

Mixed intact and·damC)ged fuel contents and fuel debris:.are authorized. Base and top 
fuel basket modules may contain intacffuel cluster rods or sealed DFCs. Intermediate 
fuel basket modules may contain only intactfuel cluster rods. 

Mixed loading in separate cells ofTRIGA fuel elements [per 5.(b)(1)(vi)(c)] and TRIGA 
fuel cluster rods [per 5.(b)(1)(vii)(b)] is authorized in fuel basket modules with the content 
quantities limited in accordance with the other conditions and limitations of 5.(b)(2)(vii)(c) 
and 5.(b)(2)(viii)(b). 

(ix) For high burn up PWR fuel rods, as described in Item 5.(b)(1 )(viii): up to 25 fuel rods. 
Maximum decay heat not to exceed 2.3 kilowatts per package. 

Intact individual rods may be placed either in an irradiated or unirradiated fuel assembly 
lattice (skeleton) or in a fuel rod insert. The PWR fuel assembly lattice must be 
transported in the PWR basket. 
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5.(b)(2) Maximum quantity of material per package (continued) 

Up to 14 of the 25 fuel rods may be classified as damaged. Damaged fuel rods may 
include fuel debris, particles, loose pellets, and fragmented rods. Damaged fuel rods 
must be placed in a fuel rod insert. Damaged fuel rods may also be placed in individual 
failed fuel rod capsules, as shown in Figure 1.2.3-11 of the application, prior to 
placement in the fuel rod insert. Guide/instrument tubes and tube segments may be 
placed in the fuel rod insert. The fuel rod insert must be transported in a PWRIBWR 
transport canister, which is positioned in the PWR insert in the PWR basket. 

(x) For high burnup BWR fuel rods, as described in Item 5.(b)(1)(ix): up to 25 fuel rods. 

(xi) 

Maximum decay heat not to exceed 2.1 kilowatts per package. 

Intact individual rods may be placed either in a fuel assembly lattice or in a fuel rod 
insert. The BWR fuel assembly lattice must be transported in the PWR insert in the PWR 
basket. 

Up to 14 of the 25 fuel rods may be Classified ,as damaged. Damaged fuel rods may 
include fuel debris, particles, loose pellets, and fragmented rods. Damaged fuel rods 
must be placed in a fuel rod insert. Damaged fuelrods may also be placed in individual 
failed fuel rod capsules, as shown in Figure 1.2.3-11.of the application, prior to 
placementin the fuel rod insert. Water rods and inert rods may be placed in the fuel rod 
insert. The fueLrod insert must be transported in a PWR/BWR transport canister, which 
is positioned in the PWR insert in the PWR basket. 

For DID9 fuel as described in Item 5.(b)(1)(x): 

(a) Up to 42 D.IDO fuel elements with a maximum decay heat not to exceed 25 watts 
per DIDO fuel element, provided the top basket fuel element active fuel region is 
spaced a minimum 3. ?inches from the ·bottom of the cask lid. Spacing of the 
active fuel may be accomplished by fuel elementhardware, lid spacer, or a 
combination thereof. Maximum decay heat is 1.05 kilowatts per package. At a 
top basket active fuel region to cask lid spacing of less than 3.7 inches, the 
maximum decay heat not to exceed 18 watts per DIDO fuel element and a total of 
756 watts per package. The DIDO fuel elements are to be loaded into a DIDO 
basket configured as shown in NAC International Drawing No. 315-40-111. 

(b) A mixed fuel load of up to 42 DIDO fuel elements and spiral and MOAT A fuel 
assemblies [per item 5.(b)(1 )(xiv)] in an ANSTO-DIDO combination basket configured 
as shown in NAC International Drawing No. 315-40-148 consisting of a top ANSTO 
basket module per NAC International Drawing No. 315-40-140; four intermediate 
DIDO basket modules per NAC International Drawing No. 315-40-1 09; and one 
bottom DIDO basket module per NAC International Drawing No. 315-40-110. DIDO 
fuel elements loaded into intermediate and bottom basket modules are limited to s;18 
Watts. Up to seven degraded clad DIDO, spiral, and/or MOAT A fuel assemblies in 
DFCs per Figure 1.2.3-18 of the application, or intact DIDO, spiral, and/or MOAT A 
assemblies may be loaded in the top ANSTO module. The per element or DFC heat 
load limits for the top ANSTO module are: DIDO fuel element with or without DFC is 
10 Watts; spiral fuel element in DFC is 10 Watts and 15.7W without DFC; and MOAT A 
fuel element in DFC is 1 Watt and 3 Watts without DFC. Maximum heat load per 
package is 753 Watts. 
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Maximum quantity of material per package (continued) 

(xii) For GA IFM as described in Item 5.(b)(1)(xi): 

(a) Mixture of fuel particles (kernels and coatings), fuel compacts (rods), and fuel pebbles, 
packaged in its own Fuel Handling Unit (FHU). 

GA HTGR FHU consists of two redundant canisters. GA HTGR IFM is packaged 
inside a primary canister with welded closure, as shown in General Atomics Drawing 
No. 032237, Rev. B, "HTGR Primary Enclosure." The primary canister is packaged 
inside a secondary canister with welded closure, as shown in General Atomics Drawing 
No. 032231, Rev. A, "HTGR Secondary Enclosure." 

GA HTGR FHU total maximum decay heat not to exceed 2.05 watts, and maximum 
loaded weight not to exceed 71.5 lbs. 

(b) Twenty irradiated TRIGkfuel.elements; 13 of the elements are intact, and the 
remaining 7 are sectioned. GA RERTWIFM is packaged in its own FHU. 

GA RERTR FHU consists of two redundant canisters. GA RERTR IFM is packaged inside 
a primary canister with welded closure, as shown in General Atomics Drawing No. 032236, 
Rev. B, "RERTR Primary Enclosure." The GA RERTR -IFM primary canister is packaged 
inside a secondary canister with welded closure, as shown in General Atomics Drawing No. 
032230, Rev. A, "RERTR Secondary Enclosure." 

GA RERTR FHU total maximum decay heat not to exceed 11 watts, and maximum loaded 
weight not to exceed76.0 .lbs. 

(xiii) For TPBAHs as described in Item 5.(b)(1)(xii): 

Up to 300 TPBARs, including .a maximum of 2 damaged rods, positioned within a 
consolidation canister, as shown in Figure 1.2.3-10 oLthe application. The consolidation 
canister is transported in a TPBARbasket assembly. The maximum decay heat is 2.31 
watts per rod arid'693 watts perpackage. The maximum weight of the TPBARs and the 
consolidation canister is 1 ,000 pounds. Consolidation canisters with fewer than 300 
TPBARs may also contain stainless steel spacers of various geometries. The total 
weight and volume of the reduced TPBAR contents plus the spacers must be less than 
or equal to the weight and volume of 300 TPBARs. 

Up to 25 TPBARS, including a maximum of 2 prefailed rods, positioned within a 
PWRIBWR Rod Transport Canister. The PWR/BWR Rod Transport Canister is 
transported in a TPBAR basket assembly. The maximum decay heat is 2.31 watts per 
rod and 58 watts per package. 

(xiv) For PULSTAR fuel as described in Item 5.(b)(1)(xiii): 

Up to 700 intact or damaged PULSTAR fuel elements in either assembly or element 
form, including fuel debris, pellets, pieces and nonfuel components of PULSTAR fuel 
assemblies. The contents of a PULSTAR can are restricted to the equivalent of the fuel 
material in 25 intact PULSTAR fuel elements and of the displaced volume of 25 intact 
PULSTAR fuel elements. 
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Maximum quantity of material per package (continued) 

(xv) For ANSTO fuel as described in Item 5.(b)(1)(xiv): 

(xvi) 

(a) Up to 42 spiral fuel assemblies, MOAT A plate bundles, or any combination of spiral 
fuel assemblies and MOAT A plate bundles. ANSTO fuel must be loaded within 
ANSTO basket modules. Spiral fuel assemblies may be cropped by removing 
nonfuel-bearing hardware to fit the ANSTO basket modules. Fuel assemblies that 
are cropped, but are otherwise intact, may be considered intact. For spiral fuel 
assemblies, the maximum decay heat per assembly is 15.7 watts. The minimum 
cool time as a function of burnup shall be consistent with the maximum decay heat 
limit and shall be determined using the procedures for medium enriched DIDO fuel 
in Section 7.1.4 of the application; the minimum cool time may not be less than 270 
days. For MOATA plate bundles, the maximum heat load per bundle is 3 watts, 
and the minimum cool time is 10 years. 

(b) A mixed fuel load of up to;42 spir:al and MOAT A fuel assemblies and DIDO fuel 
elements [per item:5.(b)(1)(x)] irian·ANSTO basket configured as shown in NAC 
International Drawing No. 315-40-139. Degraded clad elements placed in DFCs 
per Figure 1:2.3-18 of the application or intact DIDO fuel elements are limited to 
loading ihthe top ANSTO basket module. Maximum heat load per DIDO element 
is 10W. Degraded clad spiral and MOATA fuel assemblies in DFCs are also 
limited to loading in the top ANSTO basket module: Spiral fuel assemblies placed 
into.DFCs are .. limited to a maximum of 10W and MOATA plate bundles loaded in 
DFCs are limited to 1W. Spiral fuel elements not placed in DFCs are limited to 
15. 7W and MOAT A plate bundles not placed in DFCs are limited to a maximum of 
3Wwith a minimum cool time of 10years. 

For segmented TPBARs as described in Item 5.(b)(1 )(xv): 

Up to 55 equivalenfTPBARs .as segments and segmentation debris, placed within a 
welded waste'container,'as shown in Figure 1.2.3-16 of the application. The waste 
container is transported in a TP.BAR basket assembly. The maximum decay heat is 2.31 
watts per equivalent TPBAR and 127 watts per package. The maximum weight of the 
segmented TPBARs and the TPBAR waste container is 700 pounds. 

(xvii) For solid irradiated hardware as described in Item 5.(b)(1)(xvi): 

Up to 4,000 pounds, including spacers, dunnage and containers, and meeting the 
gamma source defined in Table 1.2-13 of the application. An irradiated hardware spacer 
source, per NAC Drawing No. 315-40-145, shall be installed. 

118 



U.S. NUCLEAR REGULATORY COMMISSION 
NRC FORM 618 

CERTIFICATE OF COMPLIANCE (8-2000) 
10 CFR 71 

FOR RADIOACTIVE MATERIAL PACKAGES 

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

5.(b)(2) 

9225 58 71-9225 USA/9225/B(U)F-96 27 OF 31 

Maximum quantity of material per package (continued) 

(xviii) For intact PWR MOX fuel rods as described in Item 5.(b)(1)(xvii): 

Up to 16 undamaged irradiated PWR MOX rods or a combination of PWR MOX and high 
burnup PWR fuel rods as described in Item 5.(b)(1)(viii). Maximum decay heat not to 
exceed 2.3 kW per package. Individual PWR MOX and PWR U02 fuel rods shall be 
placed in a 5x5 insert loaded into a screened or free flow rod canister in accordance with 
NAC International Drawing No. 315-40-104, for transport. Up to nine nonstainless 
burnable poison rods (BPRs) may be loaded in the spare locations in the 5x5 insert. 
The PWR/BWR fuel rod canister shall be transported in the PWR basket and the PWR 
insert installed in the cask cavity. 

(xix) For the SLOWPOKE fuel described in Item 5.(b)(1)(xviii): 

Up to 100 SLOWPOKE fuel rods (or the equivalent quantity of damaged material) may 
be loaded per SLOWPOKE canister in accordance with NAC Drawing No. 315-40-156 
utilizing either a 4x4 or 5x5 tube array or·any combination thereof. Up to 4 SLOWPOKE 
canisters may be 'loaded within a 28 MTR fuel basket module with the three center fuel 
cells blocked. Only the top and top intermediate fuel basket modules may be loaded 
with SLOWPOKE fuel. Cask configuration is to be in .. accordance with NAC Drawing No. 
315-40-158, 

(xx) For NRU/NRX fuel described in item 5.(b)(1)(xix): 

Up to 18 undamaged NRU or NRX fuel assemblies (or the equivalent number of loose 
rods) may be loaded per NRUlNRXfuel basket in accordance with NAC Drawing Nos. 
315-40-172, 315-40.;·173, 315-40-174 and 315-40-175. Package configuration to be 
in accordance withNACDrawing No. 315-40-170. NRX fuel shall be placed into the 
fuel caddY, Placement of NRU fuel into the fuel caddy is optional. NRU and NRX fuel 
may not be comingled within a.single package. 

5(c) Criticality Safety Index (CSI) . 

For PWR fuel assemblies described in 
5(b)(1 )(i) and limited in 5(b)(2)(i) 

For BWR fuel assemblies described in 
5(b )(1 )(ii) and limited in 5(b )(2)(ii) 

For MTR fuel elements described in 
5(b )(1 )(iv) and limited in 5(b)(2)(iv) 

For metallic fuel rods described in 
5(b )(1 )(v) and limited in 5(b )(2)(v) and (vi) 

For TRIGA fuel elements (in poisoned 
TRIGA fuel baskets) described in 
5(b)(1)(vi)(a) and limited in 5(b)(2)(vii)(a) 

100 

5.0 

0.0 

0.0 

0.0 
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5(c) Criticality Safety Index (CSI) 

For TRIGA fuel elements (in nonpoisoned 12.5 
TRIGA fuel baskets) described in 
5(b)(1)(vi)(b) and 5(b)(1)(vi)(c) and limited 
in 5(b)(2)(vii)(b) and 5(b)(2)(vii)( c), 
respectively 

For mixed loads of TRIGA fuel elements 12.5 
described in 5(b )(1 )(vi)( c) and limited in 
5(b)(2)(vii)(c), and TRIGA fuel cluster 
rods described in 5(b)(1 )(vii)(b) and 
limited in 5(b)(2)(viii)(b) 

For TRIGA fuel cluster rods described in 0.0 
S(b )(1 )(vii) and limited in S(b )(2)(viii) 

For high burnup PWR rods described in 0.0 
5(b)(1)(viii) and limited in 5.{b)(2)(ix) 

For high burnup BWRrods described in 0.0 
S(b )(1 )(ix) and limited in 5(b )(2)(x) 

( 
For DIDO fuel elements described in 12.5 
5(b )(1 )(x) and limited in 5(b )(2)(xi) 

For General Atorn'ic Irradiated Fuel 0.0 
Material (GA IFM)·described in 5(b)(1)(xi) 
and limited in 5(b)(2)(xii) 

For TPBARS and segmented TPBARS 0.0 
described in 5(b)(1Hxii) and.5(b)(1)(xv) 
and limited in 5(b)(2)(xiii) and 5(b)(2)(xvi) 

For intact (uncanned) PULSTAR fuel 0.0 
described in 5(b)(1)(xiii) and limited in 
5(b )(2)(xiv) 

For (canned) PULSTAR fuel described in 33.4 
5(b)(1)(xiii) and limited in 5(b)(2)(xiv)- for 
a package with any number of PULSTAR 
cans 

For ANSTO fuel described in 5(b)(1)(xiv) 0.0 
and limited in 5(b)(2)(xv) 

For solid irradiated hardware described in 0.0 
5(b )(1 )(xvi) and limited in 5(b)(2)(xvii) 

For PWR MOX rods described in 0.0 
5.(b)(1 )(xvii) and limited by 5(b)(2)(xviii) 
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5(c) Criticality Safety Index (CSI) 

For a mixed fuel load of DIDO and 
ANSTO fuel elements described in 
5(b )(1 )(x) and 5(b )(1 )(xiv) and limited by 
5(b)(2)(xi)(b) and 5(b)(2)(xv)(b) 

For (canned) SLOWPOKE fuel described 
in 5(b)(1 )(xviii) and limited by 5(b )(2)(xix) 

For the NRU/NRX fuel described in 
5(b)(1 )(xix) and limited by 5(b )(2)(xx) 
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6. Known or suspected damaged fuel assemblies (rods) or elements, and fuel with cladding defects 
greater than pin holes and hairline cracks are not authorized, except as described in Items 5.(b)(1 )(x); 
5.(b)(1)(xiv); 5.(b)(1)(xviii); 5.(b)(2)(iv)(d); 5.(Q)(2)(vi); 5.(b)(2)(vii)(a); 5.(b)(2)(vii)(b); 5.(b)(2)(viii); 
5.(b)(2)(ix); 5.(b)(2)(x); 5.(b)(2)(xi); 5.(b)(2)(xiv); 5.(b)(2)(xv); and 5.(b)(2)(xix). 

7. The cask must be dry (no free water) when delivered to a carrier for transport. 

8. Bolt torque: The cask lids bolts must be torqued to 260 +/- 20 ft-lbs. The bolts used to secure the 
alternate vent and drain port covers must be torqued to 100 +I- 10 inch-lbs. The bolts used to secure 
the Alternate B port covers must be torqued to 285 +/- 15 inch-lbs. 

9. Prior to each shipment,·the package must be leak tested to 1 x 1 o-3 std cm 3/sec, except that replaced 
seals must be leak tested to 2.0 x 10-7 std cm 3/sec (He). Prior to first use, and at least once within the 
12-month period prior to each subsequent use, the package must be leak tested to 2.0 x 1 o-7 std 
cm 3/sec (He). 

10. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The metallic 0-ring lid seal must be replaced prior to each shipment; and 

(b) Each package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application; and 

(c) The package shall be prepared for shipment and operated in accordance with the Package 
Operations of Chapter 7 of the application. If the cask is loaded under water or water is 
introduced into the cask cavity, the cask must be vacuum dried as described in Chapter 7 of the 
application. The cask cavity must be backfilled with 1.0 atm of helium when shipping PWR or 
BWR assemblies, individual PWR and BWR rods, or TPBAR contents. 

11. When shipping PWR, BWR, PWR MOX, MTR, DIDO assemblies, TRIGA fuel elements, TRIGA fuel 
cluster rods, high burnup PWR or BWR rods, GA IFM, PULSTAR fuel elements, spiral fuel assemblies, 
and MOATA plate bundles, the neutron shield tank must be filled with a mixture of water and ethylene 
glycol which will not freeze or precipitate in a temperature range from -40 oF to 250 °F. The water and 
ethylene glycol mixture must contain at least 1% boron by weight. 
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12. A personnel barrier must be used when shipping PWR or BWR assemblies. Shipments of MTR, DIDO 
fuel assemblies, TRIGA fuel elements, TRIGA fuel cluster rods, high burnup PWR or BWR rods, PWR 
MOX rods, TPBAR contents, PULSTAR fuel elements, spiral fuel assemblies, MOATA plate bundles, or 
irradiated hardware must use the ISO container or a personnel barrier. 

13_ Packages used to ship metallic fuel rods may be shipped in a closed shipping container provided that 
the closed container, the cask tie-down and support system and transport vehicle (trailer) meet the 
applicable requirements of the Department of Transportation. When the cask is shipped in a closed 
shipping container, the center of gravity of the combined cask, closed shipping container and trailer 
must not exceed 75 inches. 

14. For shipment of TPBAR contents: 

(a) 

(b) 

(c) 

(d) 

Prior to first use for shipment of TPBAR contents, each packaging must be hydrostatic pressure 
tested to 450 +15/-0 psig, as described in Section 8.1.2 of the application; 

The package must be markedwith Package identification Number USA/9225/B(M)-96; 

The package must be configured as shown in NAC International Drawing No. 315-40-128, 
Rev. 4 (Sheets 1-2), forthe applicable TPBAR contents; and 

Prior to each shipment, after loading, each cask containment seal must be tested to show no 
leakage greater than 2 x10-7 std-cm3/s (helium). 

15. For shipment of PULSTAR fuel: 

(a) Intact fuel elements may be configured as PULSTAR fuel assemblies, may be placed into a 
TRIGA fuel rod insert (a 4x4rod holder), or may be loaded into PULSTAR fuel cans. Intact 
PULSTAR fuel assemblies and PULSTAR fuel elements in a TRIGA fuel rod insert may be 
loaded in any module ofthe.28MTR basket assembly. PULSTAR fuel cans may only be loaded 
into the top or base modlile\ofthe28MTR.basket assembly. 

(b) Damaged PULSTAR fuel elements and nonfuel components of PULSTAR fuel assemblies must 
be loaded into PULSTAR cans. Damaged PULSTAR fuel, including fuel debris, pellets or 
pieces, may be placed in an encapsulating rod prior to loading into a PULSTAR fuel can. 
PULSTAR fuel cans may only be loaded into the top or base module of the 28 MTR basket 
assembly. 

(c) Loading of modules with mixed PULSTAR payload configuration is allowed. 

16. For shipment of non-fissile contents, with fissile content in the package not exceeding Type A quantity, 
and qualifying as a fissile exempt quantity under 10 CFR 71.15, the Model No. NAC-LWT shall be 
designated as Type B(U)F-96, with package identification number USA/9225/B(U)-96. 

17. Transport by air is not authorized. 

( • 8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 
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19. · Revision 55 of this certificate may be used until December 31, 2013. 

20. Revision 57 of this certificate may be used until February 28, 2014. 

21. Expiration Date: February 28, 2015. 

REFERENCES 

NAC International, Inc., application dated June 18, 2010. 

NAC International, Inc., supplements dated February 3, March 2, and May 24, October 26, and December 5, 
2012; January 14, and February 14, 2013. 

Date:_P-(__.,__· :2-_f(-1--/..::..3_ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

qfu!f!~ 
· Michele M. Sampson, Acting Chief 

Licensing Branch 
Division of Spent Fuel Storage.and Transportation 
Office of Nuclear Material Safety 

and Safeguards -
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation or 
other applicable r,egulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

General Atomics 
3550 General Atomics Court 
San Diego, California 92121-1122 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

General Atomics application dated 
January 6, 2009 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, .and the conditions specified below. 

5. 

a. Packaging 

( 1) Model No.: GA-4 

(2) Description 

The GA-4 Legal Weight Truck Spent Fuel Shipping Cask consists of the packaging (cask and 
impact limiters) and the radioactive contents. The packaging is designed to transport up to 
four intact pressurized-water reactor (PWR) irradiated spent fuel assemblies as authorized 
contents. The packaging includes the cask assembly and two impact limiters, each of which 
is attached to the cask with eight bolts. The overall dimensions of the packaging are 
approximately 90 inches in diameter and 234 inches long. 

The containment system includes the cask body (cask body wall, flange, and bottom plate); 
cask closure; closure bolts; gas sample valve body; drain valve; and primary 0-ring seals for 
the closure, gas sample valve, and drain valve. 

Cask Assembly 
The cask assembly includes the cask, the closure, and the closure bolts. Fuel spacers are 
also provided when shipping specified short fuel assemblies to limit the movement of the 
fuel. The cask is constructed of stainless steel, depleted uranium, and a hydrogenous 
neutron shield. The cask external dimensions are approximately 188 inches long and 40 
inches in diameter. A fixed fuel support structure divides the cask cavity into four spent fuel 
compartments, each approximately 8.8 inches square and 167 inches long. The closure is 
recessed into the cask body and is attached to the cask flange with 12 1-inch diameter bolts. 
The closure is approximately 26 inches square, 11 inches thick, and weighs about 1510 lbs. 
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5.a. (2) (continued) 

The cask has two ports allowing access to the cask cavity. The closure lid has an integral 
half-inch diameter port (hereafter referred to as the gas sample valve) for gas sampling, 
venting, pressurizing, vacuum drying, leakage testing, or inerting. A 1-inch diameter port in 
the bottom plate allows draining, leakage testing, or filling the cavity with water. A separate 
drain valve opens and closes the port. The primary seals for the gas sample valve and drain 
valve are recessed from the outside cask surface as protection from punctures. The gas 
sample valve and the drain valve also have covers to protect them during transport. 

Cask 
The cask includes the containment (flange, cask body, bottom plate and drain valve seals); 
the cavity liner and fuel support structure; the impact limiter support structure; the trunnions 
and redundant lift sockets; the depleted uranium gamma shield; and the neutron shield and 
its outer shell. The cask body is square, with rounded corners and a transition to a round 
outer shell for the neutron shield. The cask has approximately a 1.5 inch thick stainless steel 
body wall, 2.6 inch thick depleted uranium shield (reduced at the corners), and 0.4 inch thick 
stainless steel fuel cavity liner. 

The cruciform fuel support structure consists of stainless steel panels with boron-carbide 
(84C) pellets for criticality control. A continuous series of holes in each panel, at right angles 
with the fuel support structure axis, provides cavities for the 84C pellets. The fuel support 
structure is welded to the cavity liner and is approximately 18 inches square by 166 inches 
long and weighs about 750 lbs. 

The flange connects the cask body wall and fuel cavity liner atthe top of the cask, and the 
bottom plate connects them at the bottom. The gamma shield is made up of five rings, which 
are assembled with zero axial tolerance clearance within the depleted uranium cavity, to 
minimize gaps. The impact limiter support structure is a slightly tapered 0.4 inch thick shell 
on each end of the cask. The shell mates with the impact limiter's cavity and is connected to 
the cask body by 36 ribs. 

The neutron shield is located between the cask body and the outer shell. The neutron shield 
design maintains continuous shielding immediately adjacent to the cask body under normal 
conditions of transport. The details of the design are proprietary.· The design, in conjunction 
with the operating procedures, ensures the availability of the neutron shield to perform its 
function under normal conditions of transport. 

Two lifting and tie-down trunnions are located about 34 inches from the top of the cask body, 
and another pair is located about the same distance from the bottom. The trunnion outside 
diameter is 10 inches, increasing to 11.5 inches at the cask interface. Two redundant lift 
sockets are located about 26 inches from the top of the cask body and are flush with the 

· outer skin. 
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5.a. (2) (continued) 

Materials 
All major cask components are stainless steel, except the neutron shield, the depleted 
uranium gamma shield, and the 8 4C pellets contained in the fuel support structure. All 0-ring 
seals are fabricated of ethylene propylene. 

Impact Limiters 
The impact limiters are fabricated of aluminum honeycomb, completely enclosed by an all
welded austenitic stainless steel skin. Each of the two identical impact limiters is attached to 
the cask with eight bolts. Each impact limiter weighs approximately 2,000 lbs. 

(3) Drawings 
The packaging is constructed and assembled in accordance with the following GA Drawing 
Number: 

Drawing No. 031348, 
sheets 1 through 19, Revision D (Proprietary Version) 
GA-4 Spent Fuel Shipping Cask Packaging Assembly 

5.(b) Contents 

(1) Type and Form of Material: 

(a) Intact fuel assemblies. Fuel with known or suspected cladding defects greater than hairline 
cracks or pinhole leaks is not authorized for shipment. 

(b) The fuel authorized for shipment in the GA-4 package is irradiated 14x14 and 15x15 PWR fuel 
assemblies with uranium oxide fuel pellets. Before irradiation, the maximum enrichment of any 
assembly to be transported is 3.15 percent by weight of uranium-235 ( 235U). The total initial 
uranium content is not to exceed 407 Kg per assembly for 14x14 arrays and 469 Kg per 
assembly for 15x15 arrays. 

c) Fuel assemblies are authorized to be transported with or without control rods or other non-fuel 
assembly hardware (NFAH). Spacers shall be used for the specific fuel types, as shown on 
sheet 17 of the Drawings. 

(d) The maximum burnup for each fuel assembly is 35,000 MWd/MTU with a minimum cooling 
time of 10 years and a minimum enrichment of 3.0 percent by weight of 235U or 45,000 
MWd/MTU with a minimum cooling time of 15 years (no minimum enrichment). 

(e) The maximum assembly decay heat of an individual assembly is 0.617 kW. The maximum 
total allowable cask heat load is 2.468 kW (including control components and other NFAH 
when present). 
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5.b. (1) (continued) 

(f) The PWR fuel assembly types authorized for transport are listed in Table 1. All parameters are 
design nominal values. 

(2) Maximum Quantity of Material per Package 

(a) For material described in 5.b.(1): four (4) PWR fuel assemblies. 

(b) For material described in 5.b.(1): the maximum assembly weight (including control 
components or other NFAH when present) is 1,662 lbs. The maximum weight of the cask 
contents (including control components or other NFAH when present) is 6,648 lbs., and the 
maximum gross weight of the package is 55,000 lbs. 

a e - ue T bl 1 PWR F I A bl Ch ssem 1y t · r arac ens 1cs 

Fuel Type Design No. of Fuel Rod Pellet Zr Clad Active Fuel 
Mfr.-Array Initial U Fuel Pitch (in.) Diameter Thickness Length 
(Versions) (kg/assy.) Rods (in.) (in.) (in.) 

W-15x15 469 204 0.563 0.3659 0.0242 144 
(Std/ZC) 

W-15x15 463 204 0.563 0.3659 0.0242 144 
(OFA) 

BW-15x15 464 208 0.568 0.3686 0.0265 142 
(Mk.B,BZ,BGD) 

Exx/A-15x15 432 204 0.563 0.3565 0.030 144 
(WE) 

CE-15x15 413 204 0.550 0.358 0.026 144 
(Palisades) 

CE-14x14 376 176 0.580 0.3765 0.028 128 
(Ft. Calhoun) 

W-14x14 397 176 0.580 0.3805 0.026 137 
(Model C) 

CE-14x14 386 176 0.580 0.3765 0.028 137 
(Std/Gen.) 

Exx/A-14x14 381 176 0.580 0.370 0.031 137 
(CE) 
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5.b(2)(b )(continued) 

Fuel Type Design No. of Fuel Rod Pellet Zr Clad Active Fuel 
Mfr.-Array Initial U Fuel Pitch (in.) Diameter Thickness Length 
(Versions) (kg/assy.) Rods (in.) (in.) (in.) 

W-14x14 358 179 0.556 0.3444 0.0243 144 
(OFA) 

W-14x14 407 179 0.556 0.3674 0.0225 145.5 
(Std/ZCA,/ZCB) 

Exx/A-14x14 379 179 0.556 0.3505 0.030 142 
(WE) 

5.c. Criticality Safety Index (CSI): 100 

6. Fuel assemblies with missing fuel pins shall not be shipped unless dummy fuel pins that displace an 
equal amount of water have been installed in the fuel assembly. 

7. In addition to the requirements of Subpart G of 10 CFR 71: 

a. Each package shall be both prepared for shipment and operated in accordance with detailed 
written operating procedures. Procedures for both preparation and operation shall be developed 
using the specifications contained within the application. At a minimum, those procedures shall 
require the following provisions: 

( 1) Identification of the fuel to be loaded and independent verification that the fuel meets the 
specifications of Condition 5.b of the CoC. 

(2) That before shipment the licensee shall: 

(a) Perform a measured radiation survey to assure compliance with 49 CFR 173.441 
and 10 CFR 71.47 and assure that the neutron and gamma measurement 
instruments are calibrated for the energy spectrums being emitted from the 
package. 

(b) Verify that measured dose rates meet the following correlation to demonstrate 
compliance with the design bases calculated hypothetical accident dose rates: 
3.4 x (peak neutron dose rate at any point on cask surface at its midlength) + 
1.0 x (gamma dose rate at that location) :::; 1000 mR/hr. 

(c) Verify that the surface removable contamination levels meet the requirements of 49 
CFR 173.443 and 10 CFR 71.87. 
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7.a.(2) (continued) 

(d) Inspect all containment seals and closure sealing surfaces for damage. Leak test 
all containment seals with a gas pressure rise test after final closure of the package. 
The leak test shall have a test sensitivity of at least 1 x1 o-3 standard cubic 
centimeters per second of air (std-cm3/sec) and there shall be no detectable 
pressure rise. A higher sensitivity acceptance and maintenance test may be 
required as discussed in Condition 7.b.(5), below. 

(3) Before leak testing, the following closure bolt and valve torque specifications: 

(a) The cask lid bolts shall be torqued to 235 ± 15 ft-lbs. 
(b) The gas sample valve and drain valve shall be torqued to 20 ± 2 ft-lbs. 

(4) During wet loading operations and prior to leak testing, the removal of water and residual 
moisture from the containment vessel in accordance with the following specifications: 

(a) Cask evacuation to a pressure of 0.2 psia (1 0 mm Hg) or less for a minimum of 1 hour. 
(b) Verifying that the cask pressure rise is less than 0.1 psi in 10 minutes. 

(5) Before shipment, independent verification of the material condition of the neutron shield as 
described in SAR Section 7.1.1.4 or 7.1.2.4. 

b. All fabrication acceptance tests and maintenance shall be performed in accordance with detailed 
written procedures. Procedures for fabrication, acceptance testing, and maintenance shall be 
developed using the specifications contained within the application and shall include the 
following provisions: 

(1) All containment boundary welds, except the final fabrication weld joint connecting the cask body 
wall to the bottom plate, shall be radiographed and liquid-penetrant examined in accordance with 
ASME Code Section Ill, Division 1, Subsection NB. Examination of the final fabrication weld joint 
connecting the cask body wall to the bottom plate may be ultrasonic and progressive liquid 
penetrant examined in lieu of radiographic and liquid penetrant examination. 

(2) The upper lifting trunnions and redundant lifting sockets shall be load tested, in the cask axial 
direction, to 300 percent of their maximum working load (79,500 lbs. minimum) per trunnion and 
per lifting socket, in accordance with the requirements of ANSI N14.6. The upper and lower 
lifting trunnions shall be load tested, in the cask transverse direction, to 150 percent of their 
maximum working load (20,625 lbs. minimum) per trunnion, in accordance with the requirements 
of ANSI N14.6. 
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7.b.(continued) 

(3) The cask containment boundary shall be pressure tested to 1.5 times the Maximum Normal 
Operating Pressure of 80 psig. The minimum test pressure shall be 120 psig. 

(4) All containment seals shall be replaced within the 12-month period prior to each shipment. 

OF 

(5) A fabrication leakage test shall be performed on all containment components including the 0-ring 
seals prior to first use. Additionally, all containment seals shall be leak tested after the third use 
of each package and within the 12-month period prior to each shipment. Any replaced or 
repaired containment system component shall be leak tested. The leakage tests shall verify that 
the containment boundary leakage rate does not exceed the design leakage rate of 1 x1 o·7 std
cm3/sec. The leak tests shall have a test sensitivity of at least 5 x 10"8 std--cm3/sec. 

(6) The depleted uranium shield shall be gamma scanned with 100 percent inspection coverage 
during fabrication to ensure that there are no shielding discontinuities. The neutron shield 
supplier shall certify that the shield material meets the minimum specified requirements 
(proprietary) used in the applicant's shielding analysis. 

(7) Qualification and verification tests to demonstrate the crush strength of each aluminum 
honeycomb type and lot to be utilized in the impact limiters shall be performed. 

(8) The boron carbide pellets, fuel support structure and fuel cavity dimensions, and 235U content in 
the depleted uranium shall be fabricated and verified to be within the specifications of Table 2 to 
ensure criticality safety. 
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Table 2 

I Specified Parameter II Minimum I Maximum I 
84C boron enrichment 96 wt% 108 N/A 

Diameter of each 84C pellet 0.426 in 0.430 in 

Height of each 84C pellet stack 7.986 in 8.046 in 

Mass of 108 in each 8 4C pellet stack 31.5 g N/A 

Mass of each 84C pellet stack 43.0 g 45.0 g 

Diameter of each fuel s_upport 
0.432 in 0.44 in 

structure hole 

Fuel support structure nominal hole pitch N/A 0.55 in 

Fuel support structure hole depth minus 
84C pellet-stack height 0.009 in 0.129 in 
(at room temperature) 

Thickness of each fuel support 
0.600 in 0.620 in 

structure panel 

Fuel cavity width N/A 9.135 in 

235U content in depleted uranium N/A 0.2 wt% 
shielding material 

8. Transport of fissile material by air is not authorized. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

10. Fabrication of new packagings is not authorized. 

11. Expiration Date: October 31, 2018. 
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REFERENCES 

General Atomics Application for the GA-4 Legal Weight Truck Spent Fuel Shipping Cask, January 6, 2009. 

As supplemented: September 11, 2013. 

Date t;jrJ 7 ~ l.g 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

GE-Hitachi Nuclear Energy Americas, LLC 
3901 Castle Hayne Road 
Wilmington, NC 28401 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

General Electric Company* application 
dated December 12, 2000, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the,reiq~irements of 10 CFR Part 71, as ap,plicabi~. and the conditions specified below. 

5. 

(a) Packaging 

(1) 

(2) 

Model No .. :~:2000 

Description' 

A steel encased le.aCJ,;shie;~~~~~jp~inglcask~:~-;h~-~askc:iswithin a:~double-walled overpack 
with toroidal"§hell impa;ct,limiterS::.at~a.ch :~nd;: The ov,e~?IL'dimen~jons are approximately 
131.5 inche's~.fn. height ~i:lt;r:7:2.Q.;ih<:;l]les.ln':diameter. :;ph'e cask iS,'transported in the upright or 
horizontal po§ition. The.gro~s·weig8t:9f,:the paokagezis approximately 33,550 lbs. 

,..-.: ,0 :', .<_,·,~,;':,",",", '-. •<);'i,_,,':·~c" ,~·::~''}"!~ 

The cask is co.~stp;:~~Jed of two conce.ntr:ib::J~i:~ch'\'t~ltk 304·sf~i~less steel cylindrical shells 
(ASTM A 240) joined,.atthe bottom end to a 6-inch thicl$·304 stainless steel forging (ASTM A 
182). The annulus bet\lveen _the two shells is filled with lead approximately 4 inches thick. 
The cask is approximately.,~?i•,O it;Jc;.be§,,iQ h.~ight ~nd has an outer diameter of 38.5 inches. 
The cask cavity is approximately26.5;inches'·in diameter and 54.0 inches deep. 

The cask lid is 304 stainless steel and lead, has a stepped design, and is fully recessed into 
the cask top flange. The lid is secured to the cask body by 15, 1.25-inch diameter socket 
head screws. The cask is sealed by elastomeric 0-rings bonded to a thin aluminum disc
shaped ring. The cask is equipped with a seal test port on the side of the cask body, a vent 
port in the cask lid, and a drain port near the bottom of the cask. 

The cask is positioned within an overpack constructed from two 0.5-inch thick concentric 304 
stainless steel cylindrical shells (ASTM A 240). The shells are separated radially by eight 

*This license was transferred from General Electric Company to GE-Hitachi Nuclear Energy 
Americas, LLC, in 2007. 
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equally spaced tubes and horizontally by two tube sections. A 304 stainless steel toroidal 
shell impact limiter is attached to each end of the overpack. The overpack opens just above 
the lower impact limiter for access to the cask. The top of the overpack is joined to the base 
by 15, 1-3/8-inch diameter shoulder screws. 

Description (Continued) 

Gussets on the top and bottom impact limiters provide tie-down points for the package. The 
cask body is equipped with attachment plates for lifting devices. The cask lifting devices are 
detached during transport. 

(3) Drawings 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

The packaging is construct§d an~ ?..§sembled in accordance with General Electric 
Company DrawingJ'No~\1?9.D49.146,~:g'e~: ao; 105E9520, Rev. 4; and 105E9521, Rev. 
5. \'#'" }~":" f~ l,l-:t,;i.~ ·'1,;::-t.,! 

. .~ ~ 
Packagir)Q''§:erial No. 2001 is constructed and asserr;Jbl~d in accordance with General 
ElectriCf;)@0mpany Drawing Nos. 12904946, Rev. 1 o;.,,j•QJE8718, Rev. 12; and 

101 E~]49, R..:v.1.~- ,,·~ ,· ':~;; 
~· •? ~5 ~-7~.-··:"?-"!:{\~~ ·. :" .. .:.:iJ~:~_:v··~~';,· 

Thf'1'4FIR fuel 6a~·~~far~td lin~r~r~con~tru;~f~ctand asserub.led in accordance with 
General Electric,~~~~a.~y Dr~.#Jng''!Na,;:l1f~t~1523, Rev. 

Th~~.!Jlultifun,c~jon:~-l:;~~!~~·is.,c~~strtJdt~d'~. ;' ·~~embled in ~19cordance with General 
El~:ctric Corn:p;qfly 'Il~~a · · ''·l~·;·:,.r~-tp~l't0.9E ·< s·5 , ,,Rev. ~~~~~~i~ 

t~~\ . ~ ,~.~ ,~ .~fi ~ f il ~ ~ ~ rL'e· . 
The 'bar;rel rae ·.· . ~. .J;l.~tty~t~~-~~~j,~$,~~:1J1ol n accord_,,j.~·'P..··.·· .. ce with General Electric 
company Drawi)l'g'Nq, 166Gl'8P96\~·Hev'.'" ~· 1~~~.:." 

"('~> f• ~~- .,:.;~:;~~/:?!"l:g· ~~:y i . \~·,,,1 
The materJal~basket is consfrLJote·cl·in accordance with"'General Electric Company 
Drawing N~,~'eySC8356, Rev. 2. The material b~~Ket may be used with the 
multifunctionar'rack,.and the barrel rack. '· 

.J~t"'· ~~.?"" '"V:r;1, 0;[lf"F 

The TSR fuel basket is co~stnf~ted ~nd assembled in accordance with General 
Electric Company Drawing No. 1 05E9560, Rev. 2. 

(viii) The MTR fuel basket is constructed and assembled in accordance with General 
Electric Company Drawing No. 105E9557, Rev. 9. 

(ix) The optional lead liner is constructed and assembled in accordance with General 
Electric Company Drawing No. 129D4922, Rev. 2. 
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5.(b) Contents 

5.(b)(1) 

(1) Type and form of material 

(i) Irradiated fuel rods, which may be cut or segmented. 

(ii) Byproduct, source, or special nuclear material in solid form. 

(iii) Irradiated High Flux Isotope Reactor (HFIR) fuel assembly, positioned within the HFIR 
fuel basket and liner as specified in 5(a)(3). The HFIR fuel assembly is fabricated in 
accordance with Oak Ridge National Laboratory Drawing Nos. M-11524-0H-101-D, 
Rev. 0, and M-11524-0H-102-D, Rev. 0. 

(iv) Irradiated Tower Shielding f3eactor,{TSR) fuel elements, positioned within the TSR 
fuel basket specified· iri('§(a,)(3). d i~=~ 

~. ,.' ,,,., '' . ,~, 

-~;J!'f.< 

Type and form of mat~ri~((continued) 

(v) lrradiated,MTR-type fuel assemblies, positioned withint.he MTR fuel basket specified 
in 5(a.)(3f The fuel assemblies may be section~d onl{il1~the non-fuel bearing region 
of thefassembly . .;Whe fuel assemblies are corriposed of aluminum clad plates, and 
are.limited as follows: ,.h;' 

<' \·;:_,-;.. st/":::~: 
~ '' 'J~~o 

Min. clad thickness (in) 0.015 i /
4 0.015 

~r.,_"': 

Max. U-235 per fuel assembly (g) 355 290 110 

Max. U-235 mass per 
· fuel basket cell (g) 710 580 220 

Max. burnup (GWd/MTU) 568 

Min. cool time (days) 120 

Fuel material U3~ 

Max. uranium enrichment 
(w/o U-235) 20.0 

Max. active fuel thickness (in) 0.020 

568 568 

120 120 

UAI~ 

20.0 

0.100 
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I 
~ 

Min. clad thickness (in) 0.015 0.010 

Max. U-235 per fuel assembly (g) 347 150 

Max. U-235 mass per 
fuel basket cell (g) 694 300 

Max. burnup (GWd/MTU) 122 122 

Min. cool time (days) 120 120 

Note: The enrichments, masses, and dimensions shall be based on values prior to irradiation. 

( 
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5.(b) (1) Type and form of material (Continued) 

(vi) Irradiated TRIGA fuel elements, positioned with the MTR fuel basket specified in 
5(a)(3). The fuel material consists of UZrHx in cylindrical elements, with aluminum, 
stainless steel, or inconel cladding. The H to Zr ratio in the fuel ranges from 
approximately 1.0 to 1.7. Some fuel elements contain graphite reflectors in each end 
of the fuel element. The fuel elements are limited as follows: 

Approximate rod 1-1/2 % 1-1/2 1-1/2 % 
diameter (in) 

Graphite reflectors With or With or With With Without 
without without reflectors reflectors reflectors 
reflectors reflectors 

8,:; 4!~~,, i~t:;;~,. :~:~~ '~ ff!' f . 
Uranium concentration 1 c5 ~'4'5" ::,§8~5 m1n. 8.5 min. 10 min. 
in fuel (w/o U) ., .J 

t;r 

Max. rod length (in) 30 30 30 

Max. active fuel 
length (in) 5 22 

Min. clad thickness~~in) '"0:02 0.016 
'',~>;;;.ti 

' t"· 
Max. uranium enrichment :·, 

r, "·'' 

(w/o U-235) t;zt;li:~ '':;:;~32g. o '")~::;," 94.0 

Max. active fuel 
diameter (in) 0.51 

·r~.;:-;l~"'<> 

Max. U-235 per rod (g)' 220 44 
(max. 15 rods per 

basket cell) 

3l'7'' 33 
(max. 20 r6~s per (max. 20 rods per 

basket cell) basket cell) 

Max. U-235 mass per 
fuel basket cell (g) 560 660 560 660 660 

Max. burnup (GWd/MTU) 427 427 427 568 568 

Min. cool time (days) 120 120 120 120 120 

Note: The enrichments, masses, and dimensions shall be based on values prior to irradiation. 
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Maximum quantity of material per package 

Not to exceed 5,450 lbs, including fuel baskets, carrier racks, shoring, secondary containers, 
and shielding liner. 

(i) For the contents described in 5(b)(1 )(i): 

(ii) 

600 watts decay heat; and 

Fissile contents not to exceed 1175 grams U-235 equivalent mass with initial 
enrichment not to exceed 5 weight percent in the fissile isotope; minimum pellet 
diameter of 0.3 inch, maximum burnup of 45 GWd/MTU, and minimum cooling time of 
120 days; or 

Fissile contents not,to .e~ceed 1(Y'5Q:"g(afn~ U-235 equivalent mass with initial 
enrichment not tq exce'ed 5 weight percent in.thefissile isotope; minimum pellet 
diameter ot.0:35' inch, maximum burn up of 3ffGVVd/MTU, and minimum cooling time 
of 120 days~:/Fuel rods must be contained in closed, :5~inch schedule 40 pipe, with a 
maximuJ:D~of 437.5 grams U-235 equivalent per pipe;·,®(. 

('·/,-.«.. ' • . . :;:>;: (i 

FissiiEtconteritsnpUo exceed 242 grams U,2~5.equivalent mass with initial 
enrichment not tef;exceed 5 weigl]t percenf.io:the fissile isotope; minimum pellet 
diameter of 0.3 i~:ch; llJaximum~burnup~bf'52.GWd/MTU, an.d minimum cooling time of 
180)::Iays. · <,( " / · · ··: ' · 

;'·:_;~.~~- .~',; 

For the cont~~ts desc~i~;ed Jq,5,(b ){.1 ){ii):.~,;;;z: .. ··· 
.·, "'~~··: .. · . ~Y .. f:.<:~(\ :\ \1·:. t· ) .. ~: ·~.! ~<'·,;·.·.·'.' .. ~'.~·" 

2000,watts ·d~~~¥Jlea;_''·.~rssi;J,J~n~:J~i~··~ot to:·~:kb~~d 500'grams U-235 equivalent 
mass:'''Carrier.::r:~ck$,;§J~~gifie~"it:~\q:(a):{~)(iv) or;;'5(a)(3)(v) rntJst be used for contents 
exceeding 600 'watts·decay ·l:le.C!J;~.erpackage: 'c• .c' 

(iii) For the cSritents described ·rn',.5(ti)(1)(iii):" ;i: 
~~.' 

; ,·~ 

One HFIR fuel'assernbly. The fuel assembly is composed of one inner fuel element, 
with up to 2628 grams U~235,,and on..e outer fuel element, with up to 6872 grams U-
235. The maximum uranium ehrichmemt is 93.2 weight percent U-235. The 
maximum burn up per assembly is 2300 MWd, the minimum cool time is two years. 
Decay heat not to exceed 600 watts per package. 
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Maximum quantity of material per package (Continued) 

(iv) For the contents described in 5(b)(1 )(iv): 

(v) 

(vi) 

A maximum of 4393 grams U-235 per package. The maximum uranium enrichment is 
94.0 weight percent U-235. Decay heat not to exceed 35 watts per package. The 
TSR fuel elements must be positioned and limited within the TSR fuel basket as 
follows: 

Lower fuel basket section - Up to 4 upper or lower fuel elements, or a combination of 
upper and lower fuel elements, for a total U-235 mass of 
1412 grams. 

Middle fuel basket section- UpJo :4_fuel cover (lune) plates, for a total U-235 mass of 
304igtams: . 

" ,,~, 'L·~(' .,- ".'·' , 

Upper fuel qasket section - Up to 6 annular.fuel}elements plus one cylindrical fuel 
-.• ) element, for a total u..:2~5,mass of 2677 grams. 

For the.contents described in 5(b)(1 )(v): 
. ~ ~~ .. ,~. ~.~:, ~?·· ~ ::', ,::,'.~11'.~·· ~".~;,· 

Weight of contents;1inCiuding fuel_elements(spacers, shoring, and hardware, not to 
exceed 42.8 lbs pe{:fuel basket:~eiL . ~!it ;_ . . 

. ·<;::. ::;; .,.~ ~·.·:.r 

Decay heat not to~~~ce€ld anyof:;the.follpwi~g:· 1500 watts• per package, 120 watts 
per cell, 35watts p~P'cefiC.in.Ul€l .. uppert)'alfiofthe-fuelbasket;c:.85 watts per cell in the 
lower' half ottr:IE:l-fuefbasl<et; ;Ms yvatf~i-in:the lowe~+ialf otthe fuel basket (i.e., the 
lower:half of'iillc-2~ :cells combi~ed)J ;~:$:. .::/~~~;> ,.::::· 

'.'c~:~iJ~~~-f:~;.~: .. fj~:·~~il ':;;~J\~(;~;:;f_, .. ·· . •.::;p;¥:'!1' • - J! c. 

Failed-fUel elemenfs.are per!'nttfe'c(proviaJ~~p£lthe damage is limited to cladding defects 
due to corrosion, nicks·; and.scratches. EalJed fuel elements must be structurally and 
geometrically-intact. 'i··. '.)·~.< .,. · 

For the contents described in 5(b)(1 )(vi): 
/.\:~\~ 'j~f~\~ ~~~;,:~·· ~fi:~tr-

Weight of contents, including fuel elements, spacers, shoring, and hardware, not to 
exceed 42.8 lbs per fuel basket cell. 

For stainless steel and inconel clad fuel, decay heat not to exceed any of the 
following: 1500 watts per package, 120 watts per cell, 35 watts per cell in the upper 
half of the fuel basket, 85 watts per cell in the lower half of the fuel basket, 765 watts 
in the lower half of the fuel basket (i.e., the lower half of all 21 cells combined). 

For aluminum clad fuel, decay heat not to exceed either of the following: 630 watts 
per package, 30 watts per cell. 

139 

10 



( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9228 25 71-9228 USA/9228/B(U)F-96 8 OF 

5.(c) Criticality Safety Index 

6. 

7. 

8. 

9. 

For the contents described in 5(b)(1 )(i), 
5(b)(1 )(ii) (except byproduct material), 
and 5(b)(1)(iii); and limited in 5(b)(2)(i), 
5(b )(2)(ii), and 5(b)(2)(iii): 100 

For the contents described in 5(b)(1 )(iv), 
5(b)(1)(v), 5(b)(1)(vi), and byproduct material from 5(b)(1)(ii); 
and limited in 5(b)(2)(iv), 5(b)(2)(v), 5(b)(2)(vi), and 5(b)(2)(ii): 0.0 

Plutonium in excess of twenty curies per package must be in the form of metal, metal alloy or reactor 
fuel elements. 

,;:xc;,, ~:~~"t· ~~rn yl"''""• 

The U-235 equivalent mass is detE:jrmi_!j!e9~by 042~§ tt;n~~s plus 1.66 times U-233 mass plus 1.66 
times Pu mass. \;;,.&' ··· · '"'"·' i1C,.,,£' 

Bolt torque:. 

The cask lid bolts must .torqued to 690 ft-lbs (lubricated). . ... 
r, .~><· , • . • ~ 

f/ ;f ~~ "'~ "::~·:_~-~~;:4,,_ .·P"··~;~~~:,~~·-:·rJ 
The bolts used to se·cure the toj}Jor•tne. overpack to the;'ci\lecpack base mu$t be torqued to 100 ft-lbs 

(dry). ~~::~ ~-~· _) >·~·~--;t (, \~- -~. ~::J 
(a) For any pac~age containi: ,gaqic~0r::rno~gar.:~i.c~~liip.$tanGes whio~could radiolytically 

gener~te 9~~busti~.~:ga~" ...• ····~· •··' · u?~i~J}.J~j~~t~~e~m.~~~-~ ~Y t_est~iand measurement~ or by 
analys1s of.~a~represJmt~tlve·p u.clil itliC!t,tl'le followJng cntepaiare met over a penod of 
time that is twice th·~~e)(':1 "}~ted sljijp'~ 1'· •• ~; i ··:~. ?l·~·~, ~;;;;;,;; 

-~~~*t ~. ~:.:.; . . ,..;i;;::"';·.~;O ~r~~~ :· 1.- J<f} 

(i) The tlydfqgen g·enerc=it~d~~ · ..... imit1fa:r~.:f. olar qiJ~~tity that would be no more 
than 5%t"'by_volume (oreql:!J¥~iei:{flirnits 1f6ri~ther inflahl'mable gases) of the secondary 
containerJQ'J'a~ void if presenF·~r .. s:rP> '<i.e., n'C> moredfllan o.o63 g-molesltt3 at 14.7 psia 
and 70°F); 5'ri') '"·4 

(ii) 

.-J' 

-'tr::{:,.__. -" - . ~ . •-'0~}::f: ~· . . • 
The secondary contamei".\€iAd•cask·q~vlty intust be merted w1th a d1luent to assure that 
oxygen must be limited to 5% by volume in those portions of the package which could 
have hydrogen greater than 5%. 

For any package delivered to a carrier for transport, the secondary container must be 
prepared for shipment in the same manner in which determination for gas generation is 
made. Shipment period begins when the package is prepared (sealed) and must be 
completed within twice the expected shipment time. 

(b) For any package containing materials with a radioactivity concentration not exceeding that for 
low specific activity material, and shipped within 10 days of preparation, or within 10 days 
after venting of drums or other secondary containers, the determination in (a) above need not 
be made, and the time restriction in (a) above does not apply. 
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10. Prior to each shipment (except for contents meeting the requirements of special form radioactive 
material), the package must be leak tested to 1 x 1 o-3 std cm3/sec. Prior to first use, after the third 
use, and at least once within the 12-month period prior to each subsequent use, the package must 
be leak tested to 1 x 1 o-7 std cm3/sec. 

11. The cask must be vacuum dried prior to shipment if contents are loaded under water, or if water is 
introduced into the cask cavity. During shipments for which vacuum drying is performed, the cask 
cavity must be filled with helium. 

12. In addition to the requirements of Subpart G of 10 CFR Part 71: 

13. 

14. 

15. 

16. 

(a) Prior to each shipment the cask seal must be inspected. The seal must be replaced with a 
new seal if inspection shows any defects or every 12 months, whichever occurs first; and 

_..~>\&~ . :::'+!'? !&bJ.K ~1;-'·'"' I 

(b) Each package must meet tbe ¥\_cqeptamc.e[e,st~ ~np ~aintenance Program of Chapter 8 of 
the application, exceRttlnat:~li:lspections in Sectii:>J1r8 .. 2 oUhe application must be performed at 

) "h~:+"" '''>·. _.cot:f·~~ 

least once within th~~,12-month period prior to each use}{an.<;t 
_~0 ,~ 

(c) The package ml)lst be prepared for shipment and operated iitJ,.a'9cordance with the Operating 
Procedures oCCnap!er 7 of the application. _ ···;;.~: 

f -~-~~ . -~~ );;;;., J ,,?:i~- .. - 7 

Appropriate carrier'Ya'Cks or shoti@g_ml,Jst be proyided to·rpj~11J1ize moveJ;nent of contents during 
accident conditions~of transport.~";1j~\ \ .·· · x: ~-"~~"1; .. ''J '"·· 

<~t ;:.:t~~~~ ," .)·· . ; ··\ l;=:~}~-~;~ c:~ 
Each batch of et~yl§ne propylene~§~at?·-rnust;,l)'e;:tes,te~ "-;;%!-c;cordance wit~.Section 8.1.4.2 of the 

application. 
1 

·· ~~~~{v•, ·:·-:~f-;~~:0}hi~--~ ~ ~'~' . ·-·· ,;~~;; 
Fissile mass limits f0r.react!;j ··::are ba~ed;ori' :l~sile~rnass irradiation. 

~«~"\, ':?::.:... . ':.::tf~J~~jlJJ• d ~i,'t· 'b ..... •• ,r,:~· 
For the content~ deseri_~ed in :S(~)' d,(i), 5(~~~r:~p:~J.. .• )B)"('··., :/and 5(9;-)X:1_f(vi), the package may be . 
transported honzontall~. ,,For honzontal tra11i~pqJtt;:t('ie p ge must'be secured to the truck bed w1th 
the top end of the packc=fg~lX.closure end) fabrng·thetfront (cab) of:$n~'truck. For horizontal transport 
of irradiated fuel and byprodu(?t material contents described im:~;~b)t1)(i) and 5(b)(1)(ii), the maximum 
decay heat is limited to 600 watts f:?:~! package and the I~J~d liner described in 5(a)(3)(ix) must be 
used. •Nrr·· ""~It'·" 

17. Packagings may be marked with Package Identification Number USA/9228/B(U)F-85 until May 31, 
2006, and must be marked with Package Identification Number USA/9228/B(U)F-96 after May 31, 
2006. 

18. Air transport of fissile material is not authorized. 

19. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. · 

20. Revision No. 24 ofthis certificate may be used until May 31,2012. 

21. Expiration date: May 31, 2016. 
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REFERENCES 

General Electric Company application dated December 12, 2000. 

Supplements dated: December 20, 2000; March 16 and 27, 2001; March 22, 2002; and March 25, May 4, 
5, and 23, July 28, 2005, January 25, 2006, January 19, 2007, and February 14, 
2011. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION . 

f'o ·., v ';{ .. , ...._ 
~1~~ .L .. . l·~r-~.{, '"· I 

~'lbhael Wate-f~:·tr\iV 
Licensing Branch ~r , .. : 

Division of Spent Fuel Storag'e',and Transportation 
Office of Nuclear Material Safety, .. 

and Safeguards ···;;,) 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc 
7135 Minstrel Way, Suite 300 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Transnuclear, Inc. application 
dated March 8, 2005, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: TN-RAM 

(2) Description 

The package is a steel encased lead shielded cask withwood impact limiters attached at 
both ends. The cask is a right circular cylinder. The overall dimensions of the packaging 
are approximately 178 inches long and 92 inches diameter with the impact limiters 
installed. The cask body is approximately 129 inches long with an outer diameter of 51 
inches. The cask cavity has a length of approximately 111 inches and an inside diameter 
of 35 inches. The cask body is made of a 0.75-inch stainless steel inner shell, a 5.88-inch 
thick lead annulus, a 1.5-inch thick stainless steel outer shell, a 0.5-inch thick inner bottom 
plate and a 2.5-inch thick outside bottom plate. The lead shielding is approximately 
6 inches thick in the bottom end of the cask. The outer shell of the cask body is covered 
with a stainless steel thermal shield. The closure lid consists of a 2.5-inch thick outer 
stainless steel plate and a 0.5-inch thick inner stainless steel plate separated by 
approximately 6 inches of lead shielding. An optional lid, with the lead shielding in the 
form of a separate shielding disk, can also be used. The lid is secured by sixteen 1.5-inch 
diameter closure bolts. Two concentric silicone 0-rings are installed in grooves on the 
underside of the lid. The cask is equipped with a sealed leak test port between the 0-
rings, a vent port in the closure lid and a sealed drain port in the bottom of the cask. Each 
impact limiter is attached to the cask by eight 1. 75-inch diameter bolts. The cask is 
equipped with 6 trunnions, four at the top and two at the bottom. The gross weight of the 
package is approximately 80,000 pounds, including maximum contents of 9,500 pounds. 
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5.(a) Packaging (continued) 

(3) Drawings 

The packaging is constructed in accordance with Transnuclear, Inc. Drawing Nos. 
990-701, Rev. 8; 990-702, Rev. 7; 990-703, Rev. 9; 990-704, Rev. 5; 990-705, Rev. 6; 
990-706, Rev. 4; 990-707, Rev. 4; 990-708, Rev. 7; 990-709, Rev. 2; and 
990-710, Rev. 1. 

(b) Contents 

(1) Type and Form of Material 

(2) 

Dry irradiated and contaminated non-fuel-bearing solid materials contained within a 
secondary container. 

Maximum quantity of material per package 

Greater than Type A quantities of radioactive material which may include fissile material 
provided that the fissile material does not exceed the mass limits of 10 CFR 71.15. The 
contents may not exceed 1 ,272 times an A2 quantity. The decay heat of the contents may 
not exceed 300 watts. The maximum gross weight of the contents, secondary container, 
and shoring is limited to 9,500 pounds. 

6. As appropriate, shoring must be used in the secondary container sufficient to prevent significant 
movement of the contents under accident conditions. 

7. Both the inner cask cavity and the secondary container must be free of water when the package 
is delivered to a carrier for transport. 

8. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Prior to each shipment, the lid seals must be inspected. The seals must be replaced with 
new seals if inspection shows any defects or every 12 months, whichever occurs first; 

(b) The package shall be prepared for shipment and operated in accordance with the 
Operating Procedures of Section 7.0 of the application; and 

(c) The package must meet the Acceptance Tests and Maintenance Program of Section 8.0 
of the application. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

10. Expiration date: April 30, 2015. 
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REFERENCES 

Transnuclear, Inc., application dated March 8, 2005. 

Supplements dated: May 4, 2007; October 19, 2007; September 30, 2008; February 16, 2009 and March 
15, 2010. 

Date: April 11(; 2010 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

NAC International 
3930 East Jones Bridge Road, Suite 200 
Norcross, Georgia 30092 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

NAC International, Inc., application dated 
February 19, 2009. 

~ ~F\ /I 
4. CONDITIONS "11 ""'.· . '"' ~· .1:"'~ 

This certificate is conditional upon fulfilling the r,~&;e~ts of 10 CFR Part 71, as applicabl;~4h:~~~nditions specified below. 

5. (a) Packaging 

(1) 

(2) 

A steel, lead~@d 
PWR fuel assem 
Connecticut 

Cavity diameter 
Cavity length 
Cask body outer diameter 
Neutron shield outer diameter 
Lead shield thickness 
Neutron shield thickness 
Impact limiter diameter 
Package length: 

without impact limiters 
with impact limiters 

1"""\, 
i'lk, lil· 

approxirn:ate nominal values. 
s•n1a1cal[ea ohKthe Drawings. 

~¥: 
71 iri't;~s 

... ~~65 inches 
·a7inches 
99inches 
3.7 inches 
5.5 inches 
124inches 

193inches 
257inches 

The maximum gross weight of the package is about 260,000 lbs. 

The cask body is made of two concentric stainless steel shells. The inner shell is 1.5 inches 
thick and has an inside diameter of 71 inches. The outer shell is 2.65 inches thick and has 
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Description (Continued) 

an outside diameter of 86.7 inches. The annulus between the inner and outer shells is filled 
with lead. 

The inner and outer shells are welded to steel forgings at the top and bottom ends of the 
cask. The bottom end of the cask consists of two stainless steel circular plates which are 
welded to the bottom end forging. The inner bottom plate is 6.2 inches thick and the outer 
bottom plate is 5.45 inches thick. The space between the two bottom plates is filled with a 
2-inch thick disk of a synthetic polymer (NS4FR) neutron shielding material. 

The cask is closed by two steel lids which are bolted to the upper end forging. The inner lid 
(containment boundary) is 9 inches thick and is made of Type 304 stainless steel. The outer 
lid is 5.25 inches thick and is mac;le..,of ~A-~P5_Type 630, H1150 or 17-4PH stainlesssteel. 
The inner lid is fastened bysj .J·~e-il~lni~!a!B)~¢~~bolts and the outer lid is fastened by 36, 
1-inch diameter bolts,~ ... "Pb~llrl er lid is sealed by mo.(P-~iQg seals. The outer lid is equipped 
with a single 0-ring~.seai:The inner lid is fitted with a ·~~t ~Qd drain port which are sealed by 
0-rings and cov~:p.lates: The containment sys~em seals·~~!3iY.ll1be _metallic or Viton: Vit?n 
seals are used~Q1Y for directly-loaded fuel that 1s to be shlpJ!> 1thout long-term mtenm 
storage. 

.i .•. 
The cask b,~a§ is surra 
plates. T~j'acket shell 
steel fins w!ilfch are con .. 
to the fins~ll".ihe sp~e b' 

} . T,.:r:~ 
,~n ,,. .. 

Four liftin~runniol:i) 
horizontal ollie.ntatio. 

· pac~!!Je is shipped in a 
• he to~lging and by two trunnion 

sockets loc11~ neat . "' 

The package ·f~ptuipped at i~ch<; "w~n 1 · ··~ t limiter~%,aae of redwood and balsa. 
Two impact limit~r~signs consisting G "~·combination <?,f~dwood and balsa wood, encased 
in Type 304 stainle·ss'§'teel are provided to limit the g-I(!Yf'i!ls acting on the cask during an 
accident. The predominan~~al~a wood irT)pac · · . iter is designed for use with all the 
proposed contents. The preaomiilrat edwo pact limiters may only be used with 

API~- ?4~~\ 

directly loaded fuel or the Connecticu ankee-multi-purpose canister (MPC) configuration. 

The contents are transported either directly loaded (uncanistered) into a stainless steel fuel 
basket or within a stainless steel transportable storage canister (TSC). 

The directly loaded fuel basket within the cask cavity can accommodate up to 26 PWR fuel 
assemblies. The fuel assemblies are positioned within square sleeves made of stainless 
steel. Bora! or TaiBor sheets are encased outside the walls of the sleeves. The sleeves are 
laterally supported by 31, %-inch thick, 71-inch diameter stainless steel disks. The basket 
also has 20 heat transfer disks made of Type 6061-T651 aluminum alloy. The support disks 
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Description (Continued) 

and heat transfer disks are connected by six, 1-5/8-inch diameter by 161-inch long threaded 
rods made of Type 17-4 PH stainless steel. 

The Yankee Class MPC and Connecticut Yankee MPC TSC assemblies include a vessel 
shell, bottom plate, and welded shield and structural lids that are fabricated from stainless 
steel. The bottom is a 1-inch thick steel plate for the Yankee-MPC and 1.75-inch thick steel 
plate for the CY-MPC. The shell is constructed of 5/8-inch thick rolled steel plate and is 70 
inches in diameter. The shield lid is a 5-inch thick steel plate and contains drain and fill 
penetrations for the canister. The structural lid is a 3-inch thick steel plate. The canister 
contains a stainless steel fuel basket that can accommodate up to 36 intact Yankee Class 
fuel assemblies and Reconfigured Fuel Assemblies (RFAs), or up to 26 intact Connecticut 
Yankee fuel assemblies with RFA,§... w,ltb cy;naximum weight limit of 35,100 lbs. 
Alternatively, a stainless steelf~"fl~C wfStt etjs __ used for up to 24 containers of waste. 

· -~-~ ~twr( 
The Yankee Cl . ·. Msc fuel basket configuratio~~~~ore up to 36 intact Yankee 
Class fuel asse or up to 36 RFAs within square sleev~s1~made of stainless steel. Boral 
sheet~ are e~ outsid~ the walls ?f the sleeve~. The sle~s are laterally supported by 
22 %-1nch thl.ei;~~· . ·· d1ameter stamless steel d1s . cH\are,spaced about 4 1nches 
apart. The. e~[9port retained by split s ht ~~1·2.5-inch diameter stainless 
steel tie ro~~The made Q.f~ype 6061-T651 
aluminum~lny. '~ .;il' 

<r• 
The Conn~c;;ticut Y 
Zirc-clad q_S;sem 
up to 4.oj~irf~ 
clad fuel e 
fuel, must hl:>"'~t.nrt:~rl 
assembly co· · 
construction 
positions of the ·· . bas 

re up~l>26 Connecticut Yankee 
lt:>C>c.'"c.·· r ...... l,@rad assemblies enriched 

r~~."'~,,-o:·r~ fuel cans (DFCs). Zirc
Vantage 5H 

r:~nrnut:•n for transport in the 26-
1""'"'n1"Jinuration. The 

exc~el!Jt-~that two fuel loading 
;z.q-asselnDIIV basket. 

,l) 
RFAs can accommodate u~ 64 Yankee q1ass~fyel or up to 100 Connecticut Yankee 
fuel rods, as intact or damaged ·~~l"orfAwe1~<!~:br1'11n an 8x8 or 1 Ox1 0 array of stainless steel 
tubes, respectively. Intact and damagea Yankee Class or Connecticut Yankee fuel rods, as 
well as fuel debris, are held in the fuel tubes. The RFAs have the same external dimensions 
as a standard intact Yankee Class, or Connecticut Yankee fuel assembly. 

The LaCrosse boiling water reactor multi-purpose canister MPC-LACBWR TSC assembly 
consists of a vessel shell, a bottom plate and a welded closure lid/closure ring assembly that 
are fabricated from stainless steel. The MPC-LACBWR TSC bottom stainless steel 
thickness is 1.25 inches. The shell is %-inch thick rolled steel plate and 70.6 inches in 
diameter. The closure lid is a 7.0-inch thick steel plate/forging. The closure lid redundant 
welded closure is provided by a closure ring. The closure lid is provided with vent and drain 
penetrations to access the TSC cavity and they are closed by redundant welded port cover 
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Description (Continued) 

plates. The MPC-LACBWR TSC fuel basket is designed to hold up to 68 irradiated 
LACBWR fuel assemblies, including up to 32 damaged fuel assemblies contained in DFCs 
and up to 36 intact fuel assemblies. 

The TSC GTCC basket positions up to 24 Yankee Class or Connecticut Yankee waste 
containers within square stainless steel sleeves. The Yankee Class basket is supported 
laterally by eight 1-inch thick, 69-inch diameter stainless steel disks. The Yankee Class 
basket sleeves are supported full-length by 2.5-inch thick stainless steel support walls. The 
support disks are welded into position at the support walls. The Connecticut Yankee GTCC 
basket is a right-circular cylinder formed by a series of 1. 75-inch thick Type 304 stainless 
steel plates, laterally supported by 12 equally spaced welded 1.25-inch thick Type 304 
stainless steel outer ribs. The GT .. CC 'fas~containers accommodate radiation activated and 
s~rface_ contaminated steetcf!ti~~delt~sl(r,l '~~~r fjlter media, ~nd have the same external 
d1mens1ons of Yank SS"or Connecticut anRee~ ssembhes. 

vic:I~~~,..-~·vC is axially positioned in the cask C~o/"by two aluminum honeycomb 
Sl:lctce1rs which are enclosed in a Type 6061-liiElS~. aluminum alloy shell, 

in the cask during normal . ·. . "SF~~nsport. The bottom 
70-inches in d e top#Sii>acer is 28-inches high and 

The Conrr~lcut Y 
spacer lo~,sted in , 

u 

Drawings \fj 
-~"' 

(i) The cask is con~sf{u.rted · 
Corporation (now N.At~tern 

423-800, sheets Rev. 15 
423-802, sheets 1"' /~ev. 21 
423-803, sheets 1-2, Rev.~-
423-804, sheets 1-3, Rev. '9"f 
423-805, sheets 1-2, Rev. 6 
423-806, Rev. 7 
423-807, sheets 1-3, Rev. 3 

~~~ 

e fol~ng Nuclear Assurance 

3-8JC~Heets 1-2, Rev. 11 
423~~~!2, Rev. 6 

,)/23-900, Rev. 6 
f21-23-209, Rev. 0 
423-210, Rev. 0 
423-901, Rev. 2 

(ii) For the directly loaded configuration, the basket is constructed and assembled in accordance 
with the following Nuclear Assurance Corporation (now NAC International) Drawing Nos.: 

423-870, Rev. 5 
423-871, Rev. 5 
423-872, Rev. 6 
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423-874, Rev. 2 
423-875, sheets 1-2, Rev. 7 
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Drawings (Continued) 

(iii) For the Yankee Class TSC configuration, the canister, and the fuel and GTCC waste baskets 
are constructed and assembled in accordance with the following NAC International Drawing Nos.: 

455-800, sheets 1-2, Rev. 2 
455-801, sheets 1-2, Rev. 4 
455-820, sheets 1-2, Rev. 3 
455-870, Rev. 5 
455-871, sheets 1-2, Rev. 8 
455-871, sheets 1-3, Rev. 7P21 

455-872, sheets 1-2, Rev. 12 
455-872, sheets 1-2, Rev. 11 P1 1 

455-873, Rev. 4 
455-881, sheets 1-3, R:v·~~~ •. ~ 
455-887, sheets 1-3,rBe~.,.,~ 

\:.,j!~ 

1 Drawing defines the ,,t.,.rh<>·~"' 
"""~ ·· .. · 

. t&~'i.l 
(iv) For the Yanke:?~Ciass 

with the following ~,nkee 

d 
YR-00-060~Rev. 
YR-00-0S~';'"Rev. 
YR -oo-o621rsheet li'fl!, !l.' 

YR-00-062, sheet 
YR-00-062;~eet 

423-257, Rev. 2 
423-258, Rev. 2 

455-888, sheets 1-2, Rev. 8 
455-891, sheets 1-2, Rev. 1 
455-891, sheets 1-3, Rev. 2P01 

455-892, sheets 1-2, Rev. 3 
455-892, sheets 1-3, Rev. 3P01 

455-893, Rev. 3 
455-894, Rev. 2 
455-895, sheets 1-2, Rev. 5 
455-895, sheets 1-2, Rev. 5P01 

5-901, Rev. OP01 

(S~2, sheets 1-5, Rev. OP41 

455-9~ ~~"'Rev. 2 

" 
damaged fuel can. 

anfassembled in accordance 

in ace(@~. ance with the following NAC 
~~.,""'" 

.,. -~~ \~J 
423~~. Rev. 3 
.·23-859, Rev. 0 

15 

(vi) For the Connecticut Yankee TSC configuration, the canister and the fuel and GTCC waste 
baskets are constructed and assembled in accordance with the following NAC International Drawing 
Nos.: 

414-801, sheets 1-2, Rev. 2 
414-820, Rev.O 
414-870, Rev.3 
414-871, sheets 1-2, Rev.6 
414-872, sheets 1-3, Rev.6 
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414-873, Rev.2 
414..:874, Rev.O 
414-875, Rev.O 
414-881, sheets 1-2, Rev. 4 
414-882, sheets 1-2, Rev.4 
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Drawings (Continued) 

414-887, sheets1-4, Rev. 4 
414-889, sheets 1-3, Rev. 7 
414-891, Rev. 3 
414-892, sheets 1-3, Rev. 3 

71-9235 USA/9235/B(U)F-96 

414-893, sheets 1-2, Rev. 3 
414-894, Rev. 0 
414-895, sheets 1-2, Rev. 4 

6 

(vii) For the Connecticut Yankee TSC configuration, DFCs and RFAs are constructed and 
assembled in accordance with the following NAC International Drawing Nos.: 

414-901, Rev. 1 
414-902, sheets 1-3, Rev. 3 

414-903, sheets 1-2, Rev. 1 
414-904, sheets 1-3, Rev. 0 

OF 

(viii). For t~e Dairyland Power ?oq~ejl~~ika:Sots{i'{f'l}•~~ansport package ~nd TSC . 
conf1gura~1on, the TSC, fu~l pa~l£,e~_nd DFCs are constrerc.t~~apd assembled 1n accordance w1th 
the following NAC lnternat rnai'Orawmg Nos.: · ":/ 

!51 

,.\ 
630045-'8~9''"'·~ev. 0 
630045<:87'~$!Sheets 1-4, Rev. 2 /" .. •·' ·* . -~ 

· ~4'5-873,;;.2.ev. 1 
. '45-878, ~,}': 1 
045-893, F,R,e.J.~ 1 

• 045-895, s~;tee.ts 1-3, Rev. 1 
0045-902, sflte~ts 1-2, Rev. 1 

!. -~ . ..,, 
'ffir~ 

PAGES 
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5.(b) Contents 

(1) Type and form of material 

(i) Irradiated PWR fuel assemblies with uranium oxide pellets. Each fuel assembly may have 
a maximum burnup of 45 GWD/MTU. The minimum fuel cool time is defined in the Fuel Cool 
Time Table, below. The maximum heat load per assembly is 850 watts. Prior to irradiation, 
the fuel assemblies must be within the following dimensions and specifications: 

17x17 
Framatome-

Assembly Type 14x14 15x15 16x16 17x17 
(OFA) 

Cogema 
17x17 

q~ 
Cladding Material 

':· .. ~.1 ~. 
Zirc-4 

Zirconium 
1re:Af Alloy lllifb> 

Maximum Initial tf.;'\ 
Uranium Content 469 402.5 464 426 464 
(kg/assembly) ·~~ 

Maximum Initial ~· 
4.2("'~ 4.2 4.5 

Enrichment (wt% 235~~~ · ·.·!If 

Minimum Initial ({ 
Enrichment (wt% 235ll,J,..)", 

1.7 1.7 1.7 

Assembly Cross-
8.43 

8.425 
Section (inches) to 8.518 

Number of Fuel 
~11~ 

'-' 264(1) 
Rods per Assembly to~; 264~ 264 

7i~~ '~ ~~ ~· 

Fuel Rod OD (inch) 
,•(i),3i74 

0.360 
0.3714 

· ,~®::.440 to 0.430 'l~·;¥ to 0.3740 ~"~~ e.379 . ff' 
... .. ·~ . '· 

Minimum Cladding ,i;rt;l' 

o.o23·~r- ~"o4~. if:·O~dZ.§ 0.023 0.023 0.0204 
Thickness (inch) "· "'. <'¥{ ";b \ .. 
Pellet Diameter (inch) 

0.344 0.358 
0.325 

0.3225 
0.3088 

0.3224 
to 0.377 to 0.390 to 0.3232 to 0.3230 

Maximum Active Fuel 
146 144 137 144 144 144.25. 

Length (inches) 

Notes: 
(
1l - Fuel rod positions may also be occupied by solid poison shim rods or solid zirconium alloy or 

stainless steel fill rods. 

157. 
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5.(b)(1 )(i) Contents -Type and Form of Material - Irradiated PWR fuel assemblies (Continued) 

Uranium BU _::30 
Enrichment GWD/MTU 
(wt% U-235) 

Fuel Type 14x14 15x15 16x16 17x17 

1.7=::_E<1.9 8 7 6 7 

1.9=::_E<2.1 7 7 5 7 

~ 2.1.:::_E<2.3 7 7 5 6:, n.,. 'r 

2.3=::_E<2.5 6 6 5 
<lor~ ~{Qf' 

~::'6 

~ 6t;..: 2.5.:::_E<2.7 6 6 5tlllil 
%~·tf< ~ 

~.7=::_E<2.9 6 6 -~~- 5 

Q"' 2.9.:::_E<3.1 6 5 '5 5 
' '""·-· ~i~ 3.1=::_E<3.3 5 5 ~~~ ,_, ·f 

3.3=::_E<3.5 5 5 ~§'!< 
I ]( 

1'7w' lj -1 

3.5.:::_E<3.7 5 5 SJ-1 . 5 
_.;, 

5 ·~ 

~ 
3.7=::_E<3.9 5 5 

3.9.:::_E<4.1 5 5 5 

4.1.:::_E.:::_4.2 5 5 5 5 

4.2<E<4.3 -- -- -- 5(1) 

:4.3=::_E.:::_4.5 -- -- -- 5(1) 

Notes: 

FUEL COOL TIME TABLE 
Minimum Fuel Cool Time in Years 

Fuel Assembly Burnup (BU) 

30 < BU,:: 35 35 < BU,:: 40 
GWD/MTU GWD/MTU 

14x14 15x15 16x16 17x17 14x14 15x15 16x16 

10 10 
7 '"' 

9 -- -- --
fm\!!'<'.r 

~~ ~7~ :. ,....~ 

:1\~) ~9' ~ . ·11- !ll ~a .. ; .,113 9 ~~r.. 

'!¥'~ '""ffl Ji·9 8 6 8 11 11' >\8 

8 8 6 7 10 10 
P'") 
~&!. 
~--.R 

I:::· a~,. ,, 7 6 7 1Q."i. 1~£; 1~,: ~ 

7 ' 
''\ 

/~ 1\\ ,5c1~ ·-6 7 ,.. ~-;w ''"'~<!\ ,, 

~7~~ ,~:~ 
I ) 1~r;;§ __ 6 

l:i· 
t :::n:.~ 

'"Ws~~ 8K/ <;6 '• lit! " ,,_;, -~/fJ.(J 

61~ ~~~: ~~ -~~ 
f 

8 ' 6 
~- , , . ·.'a~ ' 

• :t.l:!; ' ~·f6 v.r~: •. 6 6_ 
'r( ~-· ~o.\~ 

';;;,..:; '~! 1 
;It, i~ 

6 6 '• 7 • ...,·6· 
' I• 

)6 ~~ ~-6 5 6 7 6 
•' 

5 i~ lt~6, lt 5~ ~- 6f111 ~- 7 6 

-- -- -- 6(1) -- -- --

-- -- -- 6(1) -- -- --

<
1

> - Framatome-Cogema 17x17 fuel only. 

153 

40 < BU,:: 45 
GWD/MTU 

17x17 14x14 15x15 16x16 

-- -- -- --
11 -- -- --
10 -- -- --
9 14 15 12 

~ 

L.9 13 14 10 

ta~ iii'{ .!! 12 12 9 

-s~ 11 11 8 

.!~· 10 10 8 

~~ 10 10 7 
--~, 

r:l7 9 9 7 

7 9 9 7 

7 8 9 7 

7 8 8 7 

7(1) -- -- --
7(1) -- -- --

PAGES 

OF 15 

17x17 

--

--

--
14 

12 

11 

10 

9 

9 

9 

9 

9 

9 

9(1) 

8(1) 
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5.(b)(1) Contents -Type and Form of Material (Continued) 

(ii) Irradiated intact Yankee Class PWR fuel assemblies or RFAs within the TSC. The 
maximum initial fuel pin pressure is 315 psig. The fuel assemblies consist of uranium 
oxide pellets with the specifications, based on design nominal or operating history record 
values, listed below: 

Assembly UN CE 1 West. Exxon 2 Yankee Yankee 
Manufacturer/Type 16x16 16x16 18x18 16x16 RFA DFC 

Cladding Material 
Zircaloy Zircaloy ss Zircaloy Zirc/SS Zirc/SS 

Pi~< 

Maximum Number of Rods 2~, .iJ: .. 
231 

per Assembly ®:~ 64 305 

Maximum Initial 
Uranium Content 246 240 287 70 287 

( 
(kg/assembly) 

Maximum Initial 
Enrichment 4.94 4.97 3 

(wt% 235U) . 

Minimum Initial En~hment r" 3.5 3.5 3 
(wt% 235U) ~~. . c,., 

~l'.,~ 
Maximum Assembly ::; 950 ::; 950 
Weight (lbs) 

Maximum Burnup 
36,Q;Q0.r. 36,000 36,000 

(MWD/MTU) ,,~_::Mea-

,~, 

Maximum Decay Heat per \ ) 
0.28 0.347 0.28 . '\'I!!H:! 0.11 0.347 

Assembly (kW) li::'>-~· 0.34 
-~~-· 

Minimum Cool Time 
11.0 10.0 8.0 8.0 

(yrs) 

Maximum Active Fuel 
91 91 92 91 92 N/A 

Length (in) 

Notes: 
1

· Combustion En~ineering (CE) fuel with a maximum burnup of 32,000 MWD/MTU, a minimum enrichment of 
3.5 wt. percent 35U, a minimum cool time of 8.0 years, and a maximum decay heat per assembly of 0.304 

( kW is authorized. 
2· Exxon assemblies with stainless steel in-core hardware shall be cooled a minimum of 16.0 years with a 

maximum decay heat per assembly of 0.269 kW. 
3· Stated enrichments are nominal values (fabrication tolerances are not included). 

154 
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5.(b)(1) Contents -Type and Form of Material (Continued) 

(iii) Solid, irradiated, and contaminated hardware and solid, particulate debris (dross) or filter 
media placed in a GTCC waste container, provided the quantity of fissile material does not 
exceed a Type A quantity, and does not exceed the mass limits of 10 CFR 71.15. 

Notes: 

(iv) Irradiated intact and damaged Connecticut Yankee (CY) Class PWR fuel assemblies 
(including optional stainless steel rods inserted into the CY intact and damaged fuel assembly 
reactor control cluster assembly (RCCA) guide tubes that do not contain RCCAs), RFAs, or 
DFCs within the TSC. The maximum initial fuel pin pressure is 475 psig. The fuel assemblies 
consist of uranium oxide pellets with the specifications, based on design nominal or operating 
history record values, listed below: 

. ,..,. ~~1?.~ 
Assembly Manufacturer/Type'\ ~·J<l15x15 r'y 

\.,;9 
Cladding Material · SS 

Maximum Numberi9f;f-sse~blies 

Maximum Initial ~r~nium 
Content (kg/ass~bly) 

-~"""111" 
Maximum Initial 'Eflrichment 
(wt% 23sU) 

>'!~ 
Minimum Initial Ennchme 
235U) .. -

l-~~; 
,re- ~· 

Maximum Assembi¥~Weigh 

Maximum Burnup (~fJ!J.,/MTU) 
• Maximum Decay Heat p 

Assembly (kW) 

Minimum Cool Time (yrs) 

Maximum Active Fuel Length (in) 

26 

0.654 

t?, 

101,(\)F 
Jl'w"i 

121.8 

0.654 
~;/' 

""*i1Z~_;,_, 

1®.0 10.0 

121.35 120.6 

CY-MPC 
RFA4 

Zirc/SS 

4 

212 

2.95 

s 1,600 

43,000 

0.321 

10.0 

121.8 

CY-MPC 
DFC5 

Zirc/SS 

4 

433.7 

2.95 

s 1,600 

43,000 

0.654 

10.0 

121.8 

1
· Stainless steel assemblies manufactured by Westinghouse Electric Co., Babcock & Wilcox Fuel Co., Gulf Gen. Atomics, Gulf 

Nuclear Fuel, & Nuclear Materials & Man. Co. 
2

· Zircaloy spent fuel assemblies manufactured by Gulf Gen. Atomics, Gulf Nuclear Fuel, & Nuclear Materials & Man. Co., and 
Babcock & Wilcox Fuel Co. 

3
· Westinghouse Vantage 5H zircaloy clad spent fuel assemblies have an initial uranium enrichment> 3.93 % wt. U235

. 
4

· Reconfigured Fuel Assemblies (RFA) must be loaded in one of the 4 oversize fuel loading positions. 
5

· Damaged Fuel Cans (DFC) must be loaded in one of the 4 oversize fuel loading positions. 
6

· Enrichment of the fuel within each DFC or RFA is limited to that of the basket configuration in which it is loaded. 
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5.(b)(1) Contents -Type and Form of Material (Continued) 

(v) Irradiated undamaged and damaged Dairyland Power Cooperative LACBWR fuel assemblies 
based on design nominal or operating history record values listed below. Fuel assemblies may 
contain zirconium alloy shroud compaction debris. 

Parameter 

Maximum Initial Uranium 
Mass2 

Maximum Initial Enrichment 
Minimum Initial Enrichment-., 
Maximum Burnu ,;~ 1 

Maximum Assembly Decay'lil' 
Heat ~ 
Minimum Cool Time 
Assembly Array 
Confi uration 
Number of Fuel Rods 
Maximum Active Fuel 
Len th 
Rod Pitch 
Rod Diameter 
Pellet Diameter 
Clad Thickness 
Number of Inert Rods4 

Inert Rod OD 

Units 

lbs 

Allis 
Chalmers 

32 

400 

Exxon 

68 

400 

103 
Stainless Steel 

111.9 

1. Maximum 68 assemblies per canister. Allis Chalmers fuel is restricted to Damaged Fuel Cans (DFCs). Therefore, 
Allis Chalmers fuel is limited to 32 assemblies per canister. 

2. DFCs have been evaluated for 2% additional fuel rod mass. 
3. Represents planar average enrichment. 
4. Inert rods comprised of stainless steel clad tube containing zirconium alloy slug. Inert rods not required for fuel 

assemblies located in DFC. 
5. Two Allis Chalmers fuel types: Type 1 at an enrichment of 3.64 wt% 235U and Type 2 at 3.94 wt% 235U. 
6. Not including weight of DFC. DFCs may contain optional inner container subject to maximum weight and fissile 

material limits in this table. 
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Maximum quantity of material per package 

(i) For the contents described in Item 5.(b)(1 )(i): 26 PWR fuel assemblies with a 
maximum total weight of 39,650 lbs. and a maximum decay heat not to exceed 22.1 
kW per package. 

(ii) 

(iii) 

(iv) 

(v) 

For the contents described in Item 5.(b)(1 )(ii): Up to 36 intact fuel assemblies to the 
maximum content weight limit of 30,600 lbs. with a maximum decay heat of 12.5 kW 
per package. Intact fuel assemblies shall not contain empty fuel rod positions and any 
missing rods shall be replaced by a solid Zircaloy or stainless steel rod that displaces 
an equal amount of water as the original fuel rod. Mixing of intact fuel assembly types 
is authorized. .. ·· -~ * 

<f""'· . '~ If' if 

For intact fuel(sJs;tmaged fuel rods an~t:IJ~!::Jebris of the type described in Item 
5.(b)(1 )(ii)· 'l:t. to 36 RFAs, each with a maximum:!f e~trvalent of 64 full length Yankee 
Class f s and within fuel tubes. Mixing of dire oaded intact assemblies and 
damage "'fueL_(\Nithin RFAs) is authorized. The toJ~:~lwei9ttt of damaged fuel within 
RFAs'®P'mixe. ·, ged RFA and intact as · · J!es sh~ot exceed 30,600 lbs. with 
a ma~i:!'flum dec t;of 12.5 kW per pa ··· · 

lk.-. ~it. "., .... ·~-. "': :/i; 
:f~ ~ ·~~~r·~ln ~ ;1 ;ff 

¢a inltem s.(bJ( 
,. q.. . ' ' 

waste•;< .. ,•Jilile t ·· 
r"""'""'"''"~·u··~ ... ··f.~·~ 

fi!ithe waste :<:: 

·. r Connect~~! Yankee GTCC waste up 
.. lt-~0 activ~~hall not exceed 1_96,000 

·,;;,, s ~[Jail not e~9e~d 18,743 lbs. w1th a 
· ers p:,to 24 C0Qta~ners of GTCC waste. 

"~-·~ed 12
1 ®1{~urie~he total weight of the 

3 . with a'"_mtaximum decay heat of 2.9 
~ kw ?,.''!,,.,!. "··""" 

• ··~ '~ -... ~ ~\!f.' 
~ ·~ ~ ~ - . ~ ~~ 

For the ~c(pt~,ots described im-· • "'' -~~b)( : up t~~6) Con~ecticut Yankee fuel 
assembhes~R,F~s or damaged fuel1n CY-MPCiRfS·s for stainless steel clad 
assemblies e~r;i~hec;:i up to 4.03 wt. perceqt c:~nd '%if'c-clad assemblies enriched up to 

"IIlii~· . .t,~ •. , 

3.93 wt. percent. We~'tin!ilp.u~~""Vc:ui~ge#~f;;f fuel and other Zirc-clad assemblies 
enriched up to 4.61 wt. pereenlJ'irmust;B·e installed in the 24-assembly basket, which 
may also hold other Connecticut Yankee fuel types. The construction of the two 
basket configurations is identical except that two fuel loading positions of the 26 
assembly basket are blocked to form the 24 assembly basket. The total weight of 
damaged fuel within RFAs or mixed damaged RFAs and intact assemblies shall not 
exceed 35,100 lbs. with a maximum decay heat of 0.654 kW per assembly for a 
canister of 26 assemblies. A maximum decay heat of 0.321 kW per assembly for 
Connecticut Yankee RFAs and of 0.654 kW per canister for the Connecticut Yankee 
DFCs is authorized. 
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Maximum quantity of material per package (Continued) 

(vi) For the contents described in 5.(b)(1 )(v): Up to 68 LACBWR assemblies, including up 
to 32 damaged fuel assemblies contained in DFCs, may be transported in the MPC
LACBWR TSCs. 

Total weight of contents within the MPC-LACBWR TSC is 28,870 lbs., including the 
weight of 32 DFCs. The maximum decay heat is 4.5 kW per package. LACBWR 
undamaged fuel assemblies and LACBWR DFCs must be loaded in accordance with 
the following loading pattern: 

Slot B: Undam or damaged Exxon fuel maximum p r average enrichment 3.71 wt% 235U, 
' and C combined. ed A IS Chalmers fuel maximum enrichment 

Slot C: Undamaged or damaged Exxon fuel maximum planar average enrichment 3.71 wt% 235U, 
up to four slots maximum, B and C combined. Damaged Allis Chalmers fuel maximum enrichment 
3.94 wt% 235U. 

LACBWR DFCs are allowed to contain an additional 2% fissile material to account for loose 
pellets, not necessarily associated with the as-built fuel assembly. 

NOTE: The above sketch is not to scale. It is a depiction of the loading pattern. 
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5.(c) Criticality Safety Index (CSI): 

(1) CSI=O.O for contents described in 5.(b)(1)(i), 5.(b)(1)(ii), 5.(b)(1)(iii), and 5.(b)(1)(iv) (i.e., Yankee 
Class and CY Fuel and GTCC Waste). 

(2) CSI=1 00 for contents described in 5.(b)(1)(v) (i.e., LACBWR fuel). 

6. Known or suspected damaged fuel assemblies or rods (fuel with cladding defects greater than pin 
holes and hairline cracks) are not authorized, except as described in Item 5.(b)(2)(iii). 

7. 

8. 

9. 

For contents placed in a GTCC waste container and described in Item 5.(b)(1)(iii), and which contain 
organic substances which could .. raji.· .iol¥!ic~~y gn~r~~e;:;'i.~m,bustible gases, a determination must be 
made by tests and measuremeli)ts ~~m'f•analysis tnatlittfieu,dl~ewing criteria are met over a period of 
time that is twice the expecte'O s'liri'pment time: ">~4i(""7 

"""",.,. '!'' 

The hydrogen generat • st be limited to a molar quantity that wo~ be no more than 4% by 
volume (or equivalent . its.JQf other inflammable gases) of the T§C g~§1void if present at STP (i.e., 
no more than 0.063~~~ole§'l~!·-- 4.7 psia and 70°F). For efeJ;mina~2.!iL~ performed by analysis, the 
amount of hydroge~~eneratea t~e time that the TS Ysealed sh~ll be considered. 

• ( I '·: ·~ ' 'II;, ;;I 

For damaged fuei,E_<2ds and fuel' ?f thet 1 y ~ ~; in Item 5{(~~.,(2)(iii) and 5.(b)(2)(v): if 
the total damaged ft:Jel plutopiu 1::!1 Q.f!~~P..9£!S.~.9 ter than 20 QJ;,all damaged fuel shall be 
enclosed in a TSC~hich QJ!~f~-~ :~ .., ted " lqs,ur~. _For~t\e Yankee Class TSC the 
leak test shall havera test v~ ".~;~~ -m3t · Q,~(t;iehun:)~,nd shown to have a leak 
rate no greater thanAO x·· .. · '3t~ec e Co 1cut Clcr?,"'~ TSC the leak test shall 
have a test sensitivityJ~f at le' show9;;!e .. have a leak rate no greater 
than 2.0 X 10·7 cm3/s~c:;·(helium,.•( ."\ ~ ~~,;~ 

~r~~ ;;t %! ,:~.1~~;)~ .j :! ~:Y~'\.~ i:) 
In addition to the requirerh~?nts of Subpart 'G" · ~ ~:(i)iCFR 71: 

" ~·~'_,r·~r. " ., '~ \. 
(a) The package must be ·prepc:tr~d for shipment and.pperate'a in accordance with the Operating 

Procedures in Chapter 7 ot~We a!~Jjc~J}?n,.~:st~ir~Jemented. 
t '{'-· -~ r"· . ·. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of the application, as 
supplemented, except that the thermal testing of the package (including the thermal 
acceptance test and periodic thermal tests) must be performed as described in NAC-STC 
Safety Analysis Report. 

(c) For packaging Serial Numbers STC-1 and STC-2, only one of these two packagings must be 
subjected to the thermal acceptance test as described in Section 8.1.6 of the NAC-STC Safety 
Analysis Report. 
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10. Prior to transport by rail, the Association of American Railroads must have evaluated and approved 
the railcar and the system used to support and secure the package during transport. 

11. Prior to marine or barge transport, the National Cargo Bureau, Inc., must have evaluated and 
approved the system used to support and secure the package to the barge or vessel, and must have 
certified that package stowage is in accordance with the regulations of the Commandant, United 
States Coast Guard. 

12. Transport by air is not authorized. 

13. Packagings must be marked with Package Identification Number USA/9235/B(U)F-96. 

14. The package authorized by this ce~ificate.is h~reby ~pprgved for use under the general license 
provisions of 10 CFR 71.17. "· · ·· .· .. · ' ··... . • 

. . 

15. Revision No. 11 of this ce~ificate may be used until October 31, '261'1. 
··"J··· .. ,. .. ,. 

16. Expiration date: 

,:}~,. ·",~ 

~;::;f·: 'REFERENCES'' 

F" 

NAC International, Inc., a~~~lication dated:':i;:-~bruar:y19,:2009, 

As supplemented June 3 •and December 1 h2009;;'1=i'ebrl11ary,s, A~ril 28, June 3, August 19, and September 
1,2010. . . . . 

Date: October 5, 2010 

FOR THE U.S. NUCLEAR R6GULATORY COMMISSION 
\,. i' 

Chris Staab, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any coun_try through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. 

5. 

ISSUED TO (Name and Address) 

Westinghouse Electric Company, LLC 
Columbia Fuel Site 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Westinghouse Electric Company, LLC, application, 
Revision No. 13, dated October 2011, as 
supplemented. P.O. Drawer R 

Columbia, SC 29250 

CONDITIONS 

This certificate is conditional upon fulfilling th~.r~quirements of 10 CFR Part 71, as applicable, 

(a) Packaging 

(1) 

(2) 

Mod~'I'*Nos.: 
,J«t;},I 

'~{¥.iL,. 

Des.cription . 
!¥~, ,.~v·· 

~' .t:ik ·.::~:~·:>~.(,.~~~" .,_'f:-.'. ?'~Tt!~ '·~ . . ~h· 
The,WJCC paf)Js~.9-~s a~e p> . ·. \Y~~} g;;"·'~ ris"'fort' . diate~ranium oxide fuel 
asserpeJjes. . "· ··; · ag!fl~S~ ,. ~~i~~~df:1~ steeL( , .. eleme~t~\cradle assembly 
equip~e:awith· ·.·. ·-~~i~?a·~~i!.Qlilfpjp§~al:?l .·. 'I elem!?ill:'Ciamping assembly. The 
cradle 'asSembly" i.s o,ck moun ""' . . -~a"r3::;g. age carbor:l'·steel outer container by 
shear rri~ubts. The Mdt-3~G~ct '!hr~fris c~~wl::f with thiJtY:iilh-inch T-bolts. The MCC-4 
and MCC.tfi,.g"qntainers are Close.d\with fifty ~-inch -rt=bc)lts. 

~,.~ ./?-~>.~: +~:·~~~.~:·"m!f 
The MCC-3 and'MCC.;;4 containers are perq1anently equipped with vertical Gd20 3 

neu~r?n absor_ber plat§:st~z;~~,are~o~ed·~rHhe center wall of the strongba~k. 
Add1t1onal honzontal Gd203 neutron ci6sorber plates, mounted on the underside of the 
strong back, are required for the contents as specified. 

The MCC-5 container is permanently equipped with both the vertical and horizontal 
Gd203 neutron absorber plates. Additional vee-shaped, guided Gd203 neutron 
absorber plates are required for the contents as specified. 

Approximate dimensions of the MCC-3 packaging are 44% inches O.D. by 194Yz 
inches long. The gross weight of the packaging and contents is 7,544 pounds. The 
maximum weight of the contents is 3,300 pounds. 
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Packaging (continued) 

Approximate dimensions of the MCC-4 packaging are 44% inches O.D. by 226 inches 
long. The gross weight of the packaging and contents is 10,533 pounds. The 
maximum weight of the contents is 3,870 pounds. 

Approximate dimensions of the MCC-5 packaging are 44% inches O.D. by 226 inches 
long. The gross weight of the packaging and contents is 10,533 pounds. The 
maximum weight of the contents is 3, 700 pounds. 

Drawings 

The MCC-3 packagi~g-Js eanst,g,~.ct.~r<;i )nva~cordance with Westinghouse Electric 
Corporation Drayvin:g .. ~e~~Nilcct3b~"; Stre~t¢' 1.,; 2, 3, and 4, Rev. 6. 

<~;;, .. ~it;;~; ~::·;:fF·' ~'t-. ~:.\~ ~·1:r· 

The MCC::;4"!tp"aikaging is constructed in accorda'hce\with Westinghouse Electric 
• '\:- '·~ ~if<-, 

Corporation"Drawing No. MCCL401, Sheets 1, 2, 3, :4'~1and 5, Rev. 9. 
,'!,:~~~:~·~·> ~'i~~r\ 

The ~:€!C-5·J')ack~ging is constructed in accqrdand~ witn)&llestinghouse Electric 
Cor~(;)r,ation Dr~~iN:i·~~o. MCCL501, She,et ··.·· Jiough 1'0';"'Rev. 6 . 

. "'"'X-: "";1't .. :~J~:-· _":~\ ');\. .i-" . 

Contents 
(:<,,--: 

(1) TY,fi~)and ffl:•;h' 
-~·--:</[ 

i.Eiflll 
enric~~~~nt o'? . . ,~: · 
assem'hJies ha~e a ma~im!:IR)~ 

-,.,_... ~ : ~.,;.l",;;) 

asseml:51~ ' . ave a maxim"ldr[h~ 

.7~1~~ 
.1es. with ,ct'ffiaximum uranium-235 

" • '"\(11%\ 

,wing exq~~ions: 15x15 BW fuel 
.65 wto/o;;aod WER-1000 fuel 
80 wt'Y<-~~ ""'" 

• "1·$,!'~~-·-":; 
. «". -~~~~ 
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Contents (continued) 

The fuel assemblies shall meet the specifications given in Westinghouse Drawing 
No. 6481E15, Rev. 6, and in the following tables of Appendix 1-5 of the application: 

Table 1-5.1, Rev. 13 

Table 1-5.2, Rev.13 

Table 1-5.3, Rev. 13 

Tablet1""~14·,~~ev. 13 
":"J.!)<>'.-1,'" 

Two (2) fuel assemblies 

Fuel Assembly Parameters 
14x14 Type Fuel Assembliest 

Fuel Assembly Parameters 
15x15 Type·Fuel Assemblies:f: 

Fuel Assembly Parameters 
16x16 Type Fuel Assemblies** 

·~1Jei'1Assembly Parameters 
1 ?'x17k'.l'-vpe Fuel Assemblies** 

Ji-f'i·l,;.~ 

Fuel A;~~rmt~ly Parameters 
.. :ER?:1oo·07ype Fuel Assembly*** 

'"":' ~·0 

Criticality Safety Index 0.4 

For shipments of 14x14, 15x15, 16x16, and 17x17 OFA fuel assemblies with U-235 
enrichments of over 4.65 wt% and up to 5.0 wt%, horizontal Gd203 neutron absorber plates 
shall be positioned underneath each assembly. The horizontal absorber plates shall be 
placed horizontally on the underside of the strong back, as specified in the respective 
drawings in Condition 5(a)(3) for the MCC-3 and MCC-4 models. 
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For shipments of 17x17 STANDARD lattice fuel assemblies (17x17 STD and 17x17 XL) with 
U-235 enrichments of over 4.85 wt% and up to 5.0 wt%, horizontal Gd203 neutron absorber 
plates shall be positioned underneath each assembly. The horizontal absorber plates shall 
be placed horizontally on the underside of the strong back, as specified in the respective 
drawings in Condition 5(a)(3) for the MCC-3 and MCC-4 models. 

7. Shipments of WER-1000 fuel assemblies are authorized with U-235 enrichments up to 4.80 wt%. 

8. Each fuel assembly must be unsheathed or must be enclosed in an unsealed plastic sheath which 
may not extend beyond the ends of the fuel assembly. The ends of the sheath may not be folded or 
taped in any manner that would prevent flow of liquids into or out of the sheathed fuel assembly. 

9. The dimensions, minimum Gd203 loadi,ng,_~nd ~~apjrt~~p~cifications, and acceptance testing of the 
neutron absorber plates shall b,e irn;.a~doroance fwilh ~tine <'K?'a203 Neutron Absorber Plates 
Specifications," Appendix 1it,,1=;e\7:"12, of the applicatiorr aS,,~I!Jpplemented. The minimum Gd203 
coating areal density on t~·e~j\le~ical and horizontal neutron abs'W'rper plates shall be 0.054 g
Gd203/cm2. The minimwqi"Gd203 coating areal density on guided nee!,mn absorber plates shall be 
0.027 g-Gd203/cm2. ~zr '~>:;;« 

10. 

(a) 

(b) 

11. 

12. 

~:.t;r~~> 
Each package shatl 
Maintenanq~:j1rogra , 
specified in il;l~.:yrespe"',,, .. v...,,., 
models. '""' 

l:IJ;>.part G of 10 CFR J3 
-~.,., __ -................ ,/'·' 

14. Revision No. 17 of this certificate may be used until Apri130, 2014. 

15. Expiration date: March 31,2017. 
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REFERENCES 

Westinghouse Electric Company, LLC, "Application For Approval of Packaging Of Fissile Radioactive 
Material (MCC Shipping Containers)", Revision No. 13, dated October 2011. 

Supplement dated March 28, 2013, Revision No. 14. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~~-~~ 
Michele Sampson, Acting ttJ;ief 
Licensing Branch ·<' .rt?'"* 
Division of Spent Fuel Storag€·'~1iJ·e Transportation 
Office of Nuclear Materia.! Safett1"" 

Safeguards ··" ··· · 

( .)ate: Aprill5, 2013 

165 

PAGES 

OF 5 



I 

( 

Ill 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9246 8 71-9246 USA/9246/AF 1 OF 2 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

National Institute of Standards and 
Technology 

Gaithersburg, MD 20899 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

National Institute of Standards and Technology 
application dated October 17, 2011. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: ST 

(2) Description 

A closed steel pipe for the transport of an unirradiated research reactor fuel element. The 
pipe is a 5-1/2-inch OD carbon steel pipe, approximately 71 inches in length, with a closed 
bottom end and flanged top end. The top end is closed by a cover plate, which is 1/4-inch 
thick, and 6-1/2 inches in diameter, and a gasket. The cover plate is secured to the pipe 
flange by 8 cap screws. A wooden nozzle support, bottom support, and top support 
position the fuel element within the pipe. The package weighs approximately 75 pounds, 
including the fuel element. 

(3) Drawing 

The packaging is constructed and assembled in accordance with National Institute of 
Standards and Technology Drawing No. D-04-048, Sheet 1, Rev. 4, and Sheet 2, Rev. 4. 
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5. (b) Contents 

(1) Type and form of material 

Unirradiated NBSR fuel element composed of enriched uranium and aluminum. 

(2) Maximum quantity of material per package 

One fuel element containing not more than 360 grams U-235. The total quantity of 
radioactive material within a package may not exceed a Type A quantity. 

(c) Criticality Safety Index 50.0 

OF 

6. In addition to the requirements of Subpart G of 10 CFRPart 71, the package shall be prepared 
for shipment, operated, and maintained by written procedures prepared to meet the requirements 
and make the determinations specified in Chapter 7 of the package application. Additionally, the 
acceptance tests and maintenance program shall comply with Chapter 8 of the application. 

( 
7. Transport by air is not authorized. 

b. The package authorized by this:certificate is hereby approved for use under the general license 
provisions of 10,CFR 71.17. 

9. Revision No. 7 of this certificate may be used until February 28, 2013. 

10. Expiration date: January 31, 2017. 

REFERENCES 

National Institute of Standards and Technology application dated October 17, 2011. 

FO. R .. T.H ... E U.S. NUCLEAR RE:pULATORY COMMISSION 

fMu r4- ';){ · 
Christine A. Lipa, Acting C~ 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety 
standards set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 

transported. 
3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way 
Suite 300 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Framatome ANP, Inc. application 
dated September 5, 2003, as supplemented. 

.?'"* 
4. CONDITIONS ,, \,.,;:' :14. 

a~ #" 

5. 

This certificate is conditional upon fu __ lfillilj"g,t~e requirements of 10 CFR Part 71, as applicable, anclrtlie.conditions specified below. 
-m" ,•• >;, W 

(a) Packaging 

(2) Description J 

til , ~~M~~; %"~-, 
Fuel assembly · Jf,Qd . Tn)~~~a,;ckag~sd:cbnsist of a right rectangular 
~etal inntf;9ontai~.-- ¢'"*~~~- tai ''"lWith cush~hing material between the 
mner and Q4!~r cont~lfi.E?~s, w . 

~~~~ ~f3 , i •'' iNN~(~ {.~:':;:~:~~ ; . , \ >}~; j~i~~;~,~Z~i ~:;~~g. 
The metal inn~r:§pntainer is ap·pr;<:>'~i:~~:t~ry 11:?~72 inch~s,l:>~/18 inches by 179-1/2 inches 
long and is poS1tioi).e.cj within a wodden outer containe(~pproximately 30 inches by 31 
inches by 207 in~ll~s~ long. The SP-1 and SP-2 pacf<~gings differ in the length of the metal 
inner container and end .RLecet .:1The ~P-3(,R§Ick.~9ings have a reduced spacing between the 
fuel assembly channels arid t~7~fou~~rsulface bfthe metal inner container. Cushioning is 
provided between the inner and outer containers by phenolic impregnated honeycomb and 
ethafoam, or equivalent. Closure of the metal inner container and the wooden outer 
container is accomplished by bolts. A pressure relief (breather) valve is provided on the 
inner container, and is set for 0.5 psi differential. The maximum weight of the packaging 
and contents is 2,800 pounds. 
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Drawings 

The packagings are fabricated and assembled in accordance with the following Framatome 
ANP, Inc., and Siemens Nuclear Power Corporation/Advanced Nuclear Fuels Corporation 
Drawing Nos.: 

EMF-304,416, Rev. 14. 
EMF-306,272, Rev. 10. 
EMF-309,141, Rev. 1. 

Product Containers 

7 

(i) Five-inch Sch~dule 40 s~~iqJ~ss ~lpj1:?1i~~ fitted with. screw _type or flange closure. The 
product conta1ne~,sh'i~ll ~e\Nented 1f lt"c0ntalh,s rnatenals wh1ch decompose at less than 
14 7 5 oF \"'* &,? ,,,, .%~ ,r\r 

• ~,, <>' ~ -;;tt1p-
% ' 

Rod shipf1i~g"'~ontainer as shown on Siemens Power ~orporation Drawing No. EMF-
309, 141 ''R~v. 1. "i::;.£t 

(ii) 

5.(b) Contents 

(1) 

3 
,1")~, >h 

Type and f<;>~rp of materia 
"'~~~b ~~~: <~ 

(i) UO~.f~~l a~~~::hJ·~.Iie~~ 
crossls.ect1o' ;· rea of" 
enritil~ent 6 · 
maxi pell 
arrang . 1;:ent i 

Y>·' ~ ~" \ . , r ( • i' ".,...., ~~A/~·' ili ~""" ('-" -<#= 

~ii" . . ~'"""' i_f/ '=§( \ "'1 ,piP'%*' ""0 ? 

(ii) U02 fuel ~s~~~blies in a 7 x'-7[;""' ·:~:":~b8, of'a:9 x 9_~,q~ate array with a maximum fuel 
length. of 17.:{:1f),G~es, and a max1 um average eor;Lctu.nent between 3. 3 to 4. 0 wt.% U-
235. The maxr11,11Dm pellet diameter is 0.555 inch';\cfnd the minimum clad thickness is 
0.025 inch. Any nunjq~r: qf11'!Yate~ ro · aQ,}f~arrangement is permitted, including part 
length rods. Each assem~l~co!)f€i1n le~st 4 rods with nominal2 wt.% Gdz03, which 
are in non-perimeter locations and are symmetric about the diagonal. 

(iii) U02 fuel assemblies with a maximum U-235 enrichment of 5.0 wt.%, and a maximum 
average U-235 planar enrichment of 4.0 wt. %. Each fuel assembly is made up of fuel 
rods in a 10 x 10 square array, with a maximum fuel cross section area of 25.221 in2

, a 
nominal pitch of 0.511 inch, and a maximum fuel length of 174 inches. The maximum 
pellet diameter is 0.3356 inch, the minimum clad thickness is 0.0225 inch, and the 
maximum U-235 enrichment in any edge rod is 4.0 wt. %. Each assembly contains at 
least 6 rods with nominal 2 wt.% Gd203, which are symmetric about the diagonal, and 
each assembly contains at least 4 water rods in the 4 central rod positions. 
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5.(b) (1) Type and form of material (Continued) 

(iv) 

(v) 

(vi) 

(vii) 

U02 fuel rods with a maximum U-235 enrichment of 5.0 wt.%, and a minimum Gd203 
content of 1.0 wt. %. The rods may be clad with Zircaloy, steel, or aluminum. The rods 
have a maximum fuel pellet diameter of 0.5 inch, and a maximum fuel length of 169 
inches. 

U02 fuel assemblies composed of fuel rods in a 10 x 10 square array, with a maximum 
fuel cross section area of 25.0 in2, and a maximum fuel length of 174 inches. The 
maximum U-235 enrichment is 5.0 wt. %, the maximum U-235 enrichment for all edge 
rods is 4.0 wt. %, and the maximum average planar enrichment, excluding perimeter rods 
and rods containing gadolinia (Gd20 3), is 4.0 wt.% U-235. The maximum pellet diameter 
is 0.35 inch, a~d the minif1:JJ] c1~·~. tpi_c.~~?~? is 0.018 inch. Each a~~embly must hav~ a 
water channel 1n the• ral't3~ x 3 roa··~esJt!Po'ss Any number of add1t1onal water rods 1n 

' - r any arrangem~nt)$/ rmitted, including part leng~t}'rods. Each assembly must include 
at least tweJ._'Je,.ro-ds with a minimum nominal conte~ht.:Of 2.0 wt.% gadolinia (Gd203), in a 
pattern sy.r~!netric about one of the assembly diagonqts:tr At least eight of the twelve 

i'"'"n:<"';/f ¥®'4 
gadolinia h:;>as must be located in rows 2 and 9, and in Q,oletmns 2 and 9 of the assembly. 

V;0 l ~ ~~~:~. ,, '.: ,, ... ,::;: ;fj'~~l 

U02 f£t~rassemb~ 11;1POSed of fuel rods{ );)\ 10 sci'uare array, with a maximum 
fuel ~~,gss _section" 10•in2, ~D.d~:ll}ax~rll(. ./'llen~th ot'l~f4 inch~s. The maximum 
U-2~.Pg,ennchment ~~v¥t. %. ,The p1aXJilil; w;#: .~llet dJameterllsJS 0.35 Inch, and the 
minlm·wm clad}h.i n \~;.gS~~fp.c~~ ;,\i~hs~~~~:~embly mus~.~av~ a water channel in_the 
cen\ral·3 x ~ rp~!P v .•• <• •. ,.:f.ny num6~[0P'f;~~.~:htJonc;tl )Nater:[eefs 1n any arrangement 1s 
perrpjt!$3d, irfH> 'h,g p·a-~:~~~~ihJ~o;p~··lf~~~~'a:ssE¥:J3151 ;;,mustll!~lude at least eight rods 
with a minim "" ,.!~al'g!"~cpiJ, ··· •; ~tld~e'j} ·cont*e · . 

2 
2.0 ~:~ in all axial regions with 

en ric~~ ~elle ,, ~~i~9(R~l\g~ · ·· ·• · '*· tlons c:~e~llcluded in supplement 
dated h\:p"f!JI 30 'J 6f:}I,.A,..: .. &J• '';{T ;rl't 

~,,,,J ' ' <.' .. \:;; (,t • : Y'J w . e;;.x 
U02 fuel''as~~~blies compos~ f·fl!eT ro , a 9 x.9.,sc(uare array, with a maximum fuel 
cross sectidn~:afz25.0 in2, and a" 

1
aximum fuel len· llt*ol174 inches. The maximum U-

235 enrichmenlj~ 5.0 wt. %. The maximun:J pell ameter is 0.40 inch, and the 
minimum clad thickn~1s. is~t2.,g1 · C~:f.::.,l;a9~Lassembly must have a water channel in the 
central 3 x 3 rod positionsP'*;{i.n m~~r of additional water rods in any arrangement is 
permitted, including part length rods. Each assembly must include at least eight rods 
with a minimum nominal gadolinia (Gd20 3) content of 2.0 wt.% in all axial regions with 
enriched pellets. Additional gadolinia rod specifications are included in supplement 
dated April 30, 1996. 
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5.(b) (1) Type and form of material (Continued) 

(viii) 

(ix) 

(x) 

U02 fuel assemblies composed of fuel rods in a 9 x 9 square array, with a maximum fuel 
cross-section area of 25.0 in2, a maximum fuel length of 174 inches, and a maximum 
average uranium enrichment of 4.0 wt.% U-235. The nominal pellet diameter is 0.370 
inch. At least the center 3 x 3 rod locations must be a water channel. Each assembly 
must include at least eight rods with a minimum nominal gadolinia (Gd20 3) content of 2.0 
wt. % in all axial regions with enriched pellets. The eight gadolinia rod locations are 
shown in Figure 1 of the supplement dated July 27, 1999. 

U02 fuel assemblies composed of fuel rods in a 10 x 10 square array, with a maximum 
fuel cross section area of 25.0 in2, and a maximum fuel length of 174 inches. The 
maximum U-235 enrichl]il.e'\tls 5'~-~Vjt:%>1,th~ maximum U-235 enrichment for all edge 
rods is 4. 75 wt. %'%thf~~~xirtu!Jm U:!265~e~r~~~~~ent forth~ four (4) corner ed~e rod~ is 
3.~5 wt. %, a~~ige,A'llax1mum U-235 ~nnchmet:~t,{<Jr the e1ght (8~ edge r~ds 1mmed1ately 
adJacent toJI'ie'four corner edge rods 1s 3.55 wt.%? Jlhe pellet d1ameter 1s between 0.30 
and 0.395'7.Jhth. Each assembly must have a water enl!mnel in a central 3 x 3 position. 
Any num'iref"" of additional water rods in any arrangem~}.is, permitted, including part 

g ~ . ""',~ ,,.., '> .. ')».$ 

length tG>"els. 6<;t,.ch: ssembly must include at le c1JJ rod"s yvith a minimum nominal 
conte'Qt1~f 2.0 wt~{o · olinia (Gd203) in aU~a gions 16itl1 the enriched pellets, and in 
a papJ~kn symmefl: p71t.on~fttq~as1' · ·,};flagonals .. (1\~least 10 gadolinia rods 
must.pe located i • ;:r2 bnd ~~1an~ in r s:.2 and 9 of assembly and cannot be 
imrrle~iately adjac" .w 

1 
· f gadolinia ro " owever, diagonally 

adj4cent is J?Sfp,Jitte·.c: . J51ate ,ll..llP) smxpping shim may be added 
bet~Ef~n the;7~l!:J:C8 an(:l.r(t . ' U ,~soim m~:Sr~onsist of a maximum of 

Y@i *if tY'.M; # '·. 1 f t.f <?j% 
345 g plasticCor,r"' · ·c c r; · z.;~ ' 

-~ . ~~ 

U02 fu.,_, ... sserff.. .• . s::i~:if1 0 x 1 Ot(CI):lare array, with a maximum 
fuel cros,s,>Sectior\* a-·~Qf 2p~: .. l ... "}~~;a l]il.~~if:flum fuei®Le9gth of 174 inches. The 

j .s· .. - ~· ·'~ &.{ J ; ' ·. ~ '. ~ . ~""' '"""" ,. "it .. Ml" 

maximum,JJ~~n_ium enrichmeq~~t~;~lwt.%~C235. 1h~"pellet ~iameter is between ?·_30 
and 0.3957''1(\Cpw\, Each assemBly must have a w9t.e'rz,Ghannel1n a central 3 x 3 pos1t1on. 
Any number of c;}dditional water rods in anx arra~§etnent is permitted, including part 
length rods. An add~i1r~ p~~!~!"~ ·<·tl~P) shipping _shim may b_e added between 
the UTP and the fueled r n. )Tlp1s . , s&f11m may cons1st of a max1mum of 345 grams 
of plastic or plastic composite. 
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5.(b) (2) Maximum quantity of material per package 

5.(c) 

6. 

7. 

Total weight of contents (fuel assemblies, or fuel rods and rod shipping containers) not to 
exceed 1265 pounds. Total quantity of radioactive material within a package may not exceed a 
Type A quantity. 

(i) For the contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(iii), 5(b)(1)(v), 5(b)(1)(vi), 
5(b)(1)(vii), 5(b)(1)(viii), 5(b)(1)(ix), and 5(b)(1)(x): 

Two full length fuel assemblies. Two short fuel assemblies may be substituted for each 
full length fuel assembly provided the two short assemblies are shipped end-to-end and 
the total fuel length does not exceed 17 4 inches. 

(ii) 
r\ (:l :&r:~- ;: ll~~ 

For the contents gesrpi:iq~d fn15(tt)e~}:~iv)i.~~ 
i'*""' \w~-< -t&"' 

Two produ<ttc~ht~iners specified in 5.(a)(4). 
number ofqoese fuel rods. 

$~~~'* 

'it 

~~4(4 
EacfY lilroduct container may contain any 

Transport Index for Ct:Iti~ality~CO:nt ol (Criticality Safety lndex}e.-:;::< . . r,"~r ~::;: ·· '·., "'/¢·"~ . 

M1n1mum transport ~rn£jex to be s . on
1 

l' 
label for nuclear cr!tj.9ality contra l 11 

~;':,~~,:t, . 
(1) For contentswdescribe'cHn 5 

<> '""- "'r r". '· 

5(b)(1 )(ii), 5;(!5);(1 )(iii]~::-:5;(\6)(1 
5(b)(1)(viii), i:md limi. .~ 
and 5(b )(2)(ii&~:'~·m 

'/~J&~;. 'ftf ,\~ .¥3: 
(2) For contents dei~pri~ed in 5(bf(\1)(v~;;(?;1 

5(b)(1 )(vi), 5(b)(1'1~~J~ .• 5.(b)(1 )(ix), 5~~){, X,o:Ji i 

and limited in 5(b)(2~€i1:*>. • ''r' 
i/!' /;;.:· 

Each fuel assembly must be unshe~t~ed sr. mu~t be clq~~d in an unsealed, polyethylene sheath 
which may not extend beyond the en~s ~HJ1e 1o~l a . . m~iy. The ends of the sheath may not be folded 
or taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel assembly. 

Polyethylene shipping shims may be inserted between rods within fuel assemblies as follows: 

(a) For contents described in 5(b)(1)(i) and 5(b)(1)(ii), up to a maximum of 0.20 gram HzO hydrogen 
equivalent per cubic centimeter averaged over the assembly. 
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7. Polyethylene shipping shims may be inserted between rods within fuel assemblies as follows (Cont.): 

10. 

11. 

12. 

(b) For contents described in 5(b)(1)(v), up to a maximum of 0.25 gram H20 hydrogen equivalent 
per cubic centimeter averaged over the assembly. 

(c) For contents described in 5(b)(1)(viii), up to a maximum volume fraction of 0.13 averaged over 
the void volume of the assembly. 

(d) For contents described in 5(b)(1 )(iii), 5(b)(1 )(vi), and 5(b)(1 )(vii), polyethylene shipping shims 
are not permitted. 

' ~ ·~, s ' 

In addition to the re.~llirements of,~ r:t G af?1ttCFR,P 
X ""'"·" if 4 '*'¥~-J:\ -t-" J ,j 

' ~·1,_'<. @ l~ 'I" 

ar:<n~ '; '· --~, ?!'' f{ 1 l 
(a) The package*must be preRe~$ ... f;i:>r shtpro~n\a 

Procedure~·~irT·Chal?t~f:f"f. O~\~ ' ' libauon Cfa 
(fJ :~{ ~~, '*(; 

(b) Each packaging mu~ 
Tests and M~tenan 
supplemented~\~& 

'(!<< 

\'!~FP,{ 

The package authorized'~bt.~nis certificate oe>n.,·or"""'"'·"' 
provisions of 10 CFR §71."1Jy,;t 

Transport by air of fissile material i~;:~:t*'et ct.!.Jthor" 
. ~ S4&'*' 

li'~·~ 

13. Fabrication of new packagings is not authorized. 

14. Revision 21 of this certificate may be used until April30, 2014. 

15. Expiration date: April 30, 2014. 
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REFERENCES 

Framatome ANP, Inc., application dated September 5, 2003. 

Supplements dated: September 24, November 6, 2003, June 28, 2012, March 26, 2013, and June 27, 2013. 

Michele Sampson, Chief, 
Licensing Branch ... 
Division of Spent Fuel Storag~ and Transportation 
Office of Nuclear Material Safety 
and Safeguards · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations. Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Babcock and Wilcox 
Nuclear Operations Group 
P.O. Box 785 
Lynchburg, VA 24505 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 
Babcock and Wilcox Nuclear Operations Group 
application dated June 13, 2005. 

4. CONDITIONS 
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

( ;a) Packaging 

(1) 

(2) 

(3) 

Model NoX' 5X22 
'·. 
' ~ 

:·"! ·:?.~ 
i:;< i_: 

Description . . :,;_ \. l t . 

A shippin~~~ontainec~i9r·~~i;~:ir;{~~~q}~~j~~ift.~~Y ~nJ1Qbment.,1;be outer packaging is a 
16-gauge s~e~l druT;\ta · • roxim,~-~~~y~~f1q1 i,~fres in · "Jmeter a.~~h34-3/4 inches high, with a 
heavy-d_uty'cl~r;pp nn~1 •• ,(Bf9!Q.~J~~~~.ltieNJOer . ·el (cont~~t)ment vessel) is a ?chedule 
40S sta_lnl~sS,;st~el PIP~ Wlfh\~ w~ld~~'iP~:~or:n ·ea· .. 'a a top ~.~Jdn~ck !lange. The Inner 
vessel lid 1s ~ ~~~~d/lange wh1~~ 1s.~~oll~~- tp-th ·''~ neck fl~~ge w1th e1ght h~x-he~d bolts. 
The closure Include$ double s1hcone 0:-nng seals and a lea"k-test port. The d1mens1ons of 
the inner vessel ar~{aRproximately 5 inches ID by 22 in.cmlfi high. The inner vessel is 
centered within the outer dqJm by fiberboard and.,$,upported by plywood disks. The 
maximum weight of the pacRage,~~jncly8ing .~pntents, is 300 pounds. 

Drawings 

The packaging is constructed in accordance with Babcock and Wilcox, Drawing Nos. 
1220276 E, Rev. 5, and 1220277 E, Rev. 9. 
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5.(b) Contents 

Type and form of material, maximum quantity of material per package, and Criticality Safety Index. 

The weight of the contents, including secondary containers, inserts, and other materials in the inner 
vessel, shall not exceed 50 pounds. 

(1) Unirradiated uranium as solid compounds or alloys which do not decompose at temperatures 
up to 250 degrees Fahrenheit, and uranium oxides as powder or pellets. The uranium may 
be of any enrichment. Carbide compounds are not authorized. The maximum H/U must 
consider all sources of moderation in the inner vessel. 

(2) 

Fissile 
Material 

U-23_§ .... 

U-235 
,;;· 

; "' 
u:~-35 
,::-··~;i:;.,;. 

Maximum 
H/U 

3 

Maximum Fissile Criticality Safety Index 
Mass per Package 

(kg) 

9.0 2.0 

1.6 0.5 

2.0 

·,~·-· ~;--·~:.-.·~.;~~·.".'· ' ~.,~··--::~' . ~·<·,_· 

~;:~~~~~;~~n~~~~~ifJ~:rlsif~C~;;':.e~ih~~'t~,~~~~:~~::h~~~~: 
shall have ~''l!.t?niu~. _ -~-~_t_t_h~11i~_f&_-~T_& ~,Q __ ·~~1~ 56_:_~_: ~f)'er'cent b_y.~eight. The uranyl nitrate 
shall be pac~~ged 1n' , :. , : _:;pnma'f¥~~~tf{ets\th~t~rll not m~IL~t t~mperatures up to 94. 
degrees Celsl~§<' The _ura~ruf!! f!18Y 9t:h~1'a,~y ~~Jil~hment. Tf)e,,maxrmum H/U must consrder 
all sources of mo~,~ratron rn the rnner ye~s~l. - ?.Jl ___ _ 

~ }.' ri ' . { .. .r .--. 
'" _;.- ·- '· 

Fissile Maxirn!Jm Maximum Fissile Criticality Safety Index 
Material H/[J"' .: M~~s ps;;Pa6Rage 

. (kg) 

U-235 3 9.0 2.0 

U-235 3 1.6 0.5 

U-235 20 4.0 2.0 

U-233 20 0.5 1.8 
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5.(b) Contents (continued) 

(3) Unirradiated uranium as solid metal. The uranium may be of any enrichment. The maximum 
H/U must consider all sources of moderation in the inner vessel. 

(4) 

(5) 

Fissile Maximum Maximum Fissile Criticality Safety Index 
Material H/U Mass per Package 

(kg) 

U-235 3 9.0 2.5 

U-235 3 1.6 0.5 

U-235 20 4,0 2.0 

U-233 20 0.5 1.8 

Unirradiated uranium as solid metal. The uranium may be of!if!Y enrichment. The 
packaging m.\,lsJ inclur;le a~~ solid aluminum disk insert~positioned'il) the inner vessel, as shown 
on Babcocl{,_@fod Wilco~.~~\Qr~wing No. 1220277 E,.R. ·· '>9 (Part Ntf" 6). The maximum H/U 

must consjdW all source,f~,,~bperat!~~~ ip th~)~?;~:· ;.esse I. r.··:: .. 

E1~sile Ma.~rJf~n),. . . iMaxirltum~~t~~il~·' Criticaliti;$afety Index 
~ ... Jtrrial \:.:; H/\jl>i·4.f~.~:l ii~~s~s~t~~~K:.age .. .::': 

- :~:"1ii9::·'' .. ; - '--\~.:.,~_·"~ ~ ~ ~ ~ ~ ~\~~~ .. ,.x~--~ :,~;: ' u jjll i ' q·-- ~.,.._--:::""':;;-------t 
ut.2a5 ~ ~ ~ ~ ~a· a>-. 

. ,. . · " . ..IIi ~- x··".b ... 
'• ., r _ .... ' t '.. ' . _~'t ~''a~--~ •'-o·~·~"'-"''"'·'·- ' l ~"(~"'.·' ' 

Unirradiated ~~DlO: uran~l ~it;~te soi~JP~~~-·~ea ... l~ss cont~rt;rs or screw top plastic vials, 
each within one ·6rjipore additionalpia'shc~ials witn tap~d~Ji9s·, and within a sealed product 
can or polyethylene t:>O,ttle containing a sufficient amouot;of vermiculite to absorb twice the 
liquid contents preseril. Th~Luran.!um may b_e of ~PY en}ichment. The quantity of uranyl 
nitrate shall not exceed 1000 mt,pf sqJvtionjt ,, · 

,.... ;".'f- f'"' 

Fissile Maximum Maximum Fissile Criticality Safety Index 
Material H/U Mass per Package 

(kg) 

U-235 N/A 0.4 0.4 
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6. The vent holes on the outer steel drum shall be capped or taped closed during transport and storage 
to preclude entry of rain water into the packaging. 

7. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package shall be operated and prepared for shipment in accordance with Chapter 7 of 
the application, as supplemented. 

(b) Each package shall be acceptance tested and maintained in accordance with Chapter 8 of 
the application. 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of1 0 CFR 71.17. 

9. The package is subject to the provisions of 10 CFR 71.19(c), which requires that all fabrication of 
this packaging must have been completed by December 31, 2006. 

10. Transport by air of fissile material is not authorized. 

PAGES 

4 

\ I 1. Expiration date: October 31, 2014: 

Date: IJep+"~v-Jo~ II 1 9-0°~ 

.·· FORTRE U.S:. NUCLEAR REGULATORY COMMISSION 

~ 
Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 

l78 



illi 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9251 14 71-9251 USA/9251/AF 1 OF 3 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA NP, Inc. 
2101 Horn Rapids Rd 
Richland, WA 99354 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AREVA NP, Inc., application dated 
September 13, 2007. 

4. CONDITIONS 

5. 

(a) 

This certificate is conditional upon fulfillil)g'th~'r~quirements of 10 CFR Part 71, as applicable, and•the conditions specified below. 

Packaging 

(1) Model No.: 'I3W-2901 
·0~\:r.·~'; 

•;, .. '" ,", ·:~·~ '.:~· .. 
Description,,,,,_,, · \,,:. .. ..J t 

¢ p; : ;;·;, ·,,.:······l·~,~ ''''('"'··; ,.,,~. ~~~';?.~J:c... . 
(2) 

A shipping container f~r low~~.~:t<iche~'uhiiRiJ'ril ~xiM p:ciwder and.;pellets, c.01!Flposed of an inner 
container, surroundect•by insula;tjfilg materrar; ;a~q ar:i olllter drU;r@;·;.The inner•·cross sectional dimensions 
of the inner containefare a ma:xlrnlifn:r:J~j-~,01;§Gfmeh_sq~~r-e'iby 2,~'f5-inch lor)g·:·· The inner container is 
constructed of mini':luJt!.fJA-ga~ge ~te~), ~itH~g~h~#.;~~d~~ij~j~~ted top~f,I~rige closure and v:'elded 
bottom sheet. The 1nne·r .. ~0,~ta1ner 1s center~g.~a1Jl9>~upp'o·rt:~a 1n a~J·&;;gauge steel drum w1th 16-gauge 
head and DOT Specificatio't;~;:_,~-;;~H or an equivalent' DOT UN1A21Yt,§7100 closure by asbestos or 
ceramic sheet, plywood, hard6'9ard, and insulating material. Tn-e:tclrum is approximately 22-1/2 inches 
in diameter and either 34-1/4 inche~?:<\l[ 3571/2 inche~ in qv£:?rall height. The drum lid is closed with a 
12-gauge locking ring with drop forged 14fi~•an'GI::a 51S2inch''aiameter bolt. In addition to the locking ring, 
three lid clamps are installed to secure the drum·;lid. The uranium oxide is packaged in boxes, and 
wood boards position the boxes within the inner container. Three borated aluminum plates 
(approximately 25 inches by 9.25 inches by 0.375 inch) are positioned within the inner container. The 
maximum gross weight of the package is 660 pounds. 

(3) Drawings 

The packaging is constructed in accordance with B&W Fuel Company Drawing Nos. 1215597D, Rev. 5; 
12155988, Rev. 1; 1215599E, Rev. 5; and AREVA NP, Inc., Drawing No. 12155600, Rev. 7. 
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5. (b) Contents 

5. (c) 

6. 

7. 

8. 

(1) Type and form of material 

(i) Sintered uranium oxide pellets enriched to a maximum 5.05 weight percent U-235. The 
minimum pellet diameter is 0.315 inch, and the maximum pellet diameter is 0.400 inch. 

(ii) Uranium dioxide as powder, pellets, or any combination thereof, enriched to a maximum 
5.05 weight percent U-235. 

(2) Maximum quantity of material per package 

370 pounds, with the U-235 content·11ottb eKc~ed 7.47 kg. The maximum weight of the 
uranium oxide, pellet boxes;: . .and··all packaging::riratetials within the inner container is 427 
pounds. Uranium oxiqe m-~:~sf!be packaged in accordanc,e•with B&W Fuel Company Drawing 
Nos. 1215597D, R~\7;;,5',/and AREVA NP, Inc., Drawing No,,"~'215600, Rev. 7. The maximum 
mass of polyethy,le,n'e'7within the inner container shall not excee'a 1000 grams per package. 
Maximum quantl'fy::Of radioactive material within a package may not exceed a Type A quantity. . . ~~ 

Criticality Safety lnde.x,)CSI) \;';~_';;~,, 0.7 · ··; , ... / 

Each package must:t)e shipped wlth.1bG>rated alominumpt~t~s-positioned witlnin the inner container, on 
the top of, between'; and on the bottQhJ.of th~•rows .of pellef)boxes. The thr,e,e borated plates must have 
dimensions and boron concentr:atioft,~and"'&iusfbe~po,~jtiq~ed·in accordance;with B&W Fuel Company 
Drawing No. 12155~7D, Re\1~.~5. . · ,·:<:-:.;>'"! c ··i:•r,;:·:·.... .,, 

' ·>' . 2;:,:d J:f\•cc . ·~\; i, j , 1 
•·•• ;: ,· .• :•;':: • • 

For packages with f~l{ver thal'l,slx~p·~l!et boXe,!;i~ solid~aluminulil'c;~r~wood pel)et box spacers must be 
substituted for pellet l::lo1<es. Th'e:p~llet''bci:Xes';:;p.e.!J'et'bbx.:.spa:cers, borated· plates, and wood boards 
must provide a snug axial:and cross's~ction~l~f(t{;in~the iqm~·r.:containe(No< 

0 

In addition to the req uirem·~~f$cOf Subpart ~- ~f 10 g~R Pa~ 71· 

(a) Each packaging must be maintain~<;! and acc~ptarl:ce tested in accordance with Chapter 8 of the 
application; ••·· · 

(b) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures of Chapter 7 of the application; and 

(c) Prior to each shipment the insert (containment vessel) gasket shall be inspected. The gasket 
shall be replaced if it is damaged, defective, or degraded. 

9. Transport of fissile material by air is not authorized. 
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10. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR §71.17, provided that fabrication of the package was satisfactorily completed by 
April 1, 1999. 

11. Expiration date: January 31, 2018. 

REFERENCES 

AREVA NP, Inc., application dated September 13, 2007. 

AREVA NP, Inc., supplement dated Decembe~,6,:1201 ··' ,, . 
. {/''·:..: 

"\·,<'"' 

't~:.POR THE U.S. NUCLEAR REGULA"[..0RY COMMISSION 

.'wik/UJ~ 
\'1:\.\'":i:,<;"'".,. ····., .:'' '.';'')'::>.• ,,,. 

MicheleSampson;:;Acting Chief· 
Licensjri_g· Branch •··· 
Divisi()n~of' Spe_nt.Euel Stora:ge .and Transpo!1ation 

··office .. ,0f1Nutiear· Miiite'rial >,, - ··· 

, . ;~:'_._s,._. af~tyJarndXS'af~;gua,rzcis·\ 
·"I ~~ 

Date: 
,, ~. 

•0' ~ 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10. Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive MateriaL" 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA NP, Inc. 
3315 Old Forest Road, 
P.O. Box 10935 
Lynchburg, VA 24506-0935 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AREVA NP, Inc., consolidated application dated 
October 28, 2008, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Mod~l No.: 51032-2 

(2) Description 

A steel shipping container for fuel bundles, consisting of a strong-back and fuel bundle 
clamping assembly, shock mounted to a steel outer container. Nine separator blocks, 
which are 6'; x 8" x 8-1/2" long and have a 3/8" thick wall and a rectangular gusset plate 
welded inside, are bolted between fuel bundles. The outer container is composed of an 11 
gauge steel strell e~pproximately 43" diameter by 216'i'iong. The maximum weight of the 
package, including contents, is 7,500 pounds. 

(3) Drawings 

The packaging is constructed and assembled in accordance with the following AREVA NP 
Inc. Drawing Nos.: 02-1215926C-002; 02-1215929D-003; 02-1215930D-003; 
02-1215931 D-003; 02-1215932D-003; 02-1215933D-003; 02-1215934C-002; 
02-1215935D-003; 02-1216010D-001. 
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5.(b) Contents 

( 1 ) Type and form of material 

Unirradiated fuel assemblies, composed of uranium dioxide fuel pellets clad in 
zircaloy tubes. Uranium is enriched to a maximum of 5.0 weight percentage U-235. 
The fuel assemblies may contain inserted control rod assemblies. The fuel 
assemblies have the following specifications: 

~ 15x15 15x15 17x17 17x17 

Maximum Number of Fuel 
Rods Per Assembly 208 204 264 264 

Minimum Number of Non- 17 21 25 25 
Fuel Rods Per Assembly 

Nominal Rod Pitch 
(in.) 0.568 0.563 0.501 0.496 

Maximum Pellet 
Diameter (in.) 0.3742 0.3671 0.3252 0.3232 

Maximum Density of 
Active Fuel Stack 
Length (% TD) 97.5 97.5 97.5 97.5 

Nominal Cladding 
Maximum OD (in.) 0.430 0.422 0.379 0.374 

Nominal Cladding 
Minimum OD (in.) 0.377 0.370 0.332 0.326 

Nominal Fuel Assembly 
Envelope (in.)* 8.520 8.445 8.517 8.432 

Nominal Active Fuel 
Stack Length (in.) 144 144 144 144 

The nominal fuel assembly envelope is defined as the product of the nominal rod pitch and the number of 
rods per edge. 
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5. b( 1 )(continued) 

~ 15x15 17x17 GEN1 L1 L2 L4 
14x14, 15x15 15x15 17x17 
15x15 
16x16 

Maximum Number of Fuel 
Rods Per Assembly 204 264 256 208 208 264 

Minimum Number of Non- 21 25 0 17 17 25 
Fuel Rods Per Assembly 

Nominal Rod Pitch 
(in.) 0.563 0.496 0.501-0.590 0.568 0.568 0.496 

( 1ximum Pellet 
uiameter (in.) 0.384 0.334 0.454 0.3707 0.3742 0.3232 

Maximum Density of 
Active Fuel Stack 
Length (% TD) 95.0 95.0 97.5 97.5 97.5 97.5 

Nominal Cladding 
Maximum OD (in.) 0.430 0.380 0.500 0.430 0.430 0.374 

Nominal Cladding 
Minimum OD (in.) 0.410 0.355 0.260 n/a n/a n/a 

Nominal Fuel Assembly 

I Envelope (in.)* 8.445 8.432 * 8.520 8.520 8.432 

Nominal Active Fuel 
Stack Length (in.) 196 196 196 196 196 196 

* The nominal fuel assembly envelope is defined as the product of the nominal rod pitch and the number of 
rods per edge. 
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(2) Maximum quantity of material per package 

Two fuel assemblies. Total weight of fuel assemblies, including control rod 
assemblies, not to exceed 3300 pounds. 

OF 

Maximum quantity of radioactive material within a package may not exceed a Type 
A quantity. 

5. (c) Criticality Safety Index (CSI): 1.0 

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed polyethylene sheath which 
will not extend beyond the ends of the fuel assemblies. The ends of the sheaths must not be folded or 
taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel assemblies. 

7. Hydrogenous shims are not permitted within the fuel assemblies. 

( In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with Chapter 7.0 of the 
application. 

(b) Each packaging shall be maintained in aecordance\vith Section 8.2 ofthe application. 

(c) Each packaging shall meet the acceptance tests in Section 8.1 of the application. 

9. The package authorized by this certificate is hereby approved for use under the general license provisions 
of 10 CFR 71.17. 

10. Transport by air of fissile material is not authorized. 

11. Revision No. 5 of this certificate may be used until October 31, 2009. 

12. Expirationdate: October31,2013. 
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REFERENCES 

AREVA NP Inc. consolidated application dated October 28, 2008. 

Supplement dated: November 4, 2008; July 7, 2009. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

PAGES 

OF 5 

Date: September £\ , 2009 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10. Code of Federal Regulations. Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis Report for the TN-FSV Package, dated 
March 31, 1993, as supplemented; Addendum A for the 
Oak Ridge Container in the TN-FSV Packaging, dated 
J,y_ne 15, 2001, as supplemented; Addendum 8 for the 
~Y,VRf~eJ Rod Shielded Basket dated 
Decefnbe'r28, ?007, as supplemented. 

"~' ~ 

4. CONDITIONS ./ .. 

This certificate is conditional upon fulfilliH~'the requirements of 10 CFR Part 71, as applicable, and th=-~.rJditions specified below. 

5. 

( :a) Packaging 

(1) 

(2) 

Model No!::.:\ffN-FSV 

~ t,f1 '''" 
Description!"', _ ' ... ,: ?,¥,. _. _ jT'. 

:hf~~~~;~~i~~,~~~~ij "' ~ 
temperature 9{!}.-co~led ~eaef~r (~}~ii . ~~,-~le ts, Confi~..~;atio~ ~ for shipping irradiated 
fuel parts and 1ntact 1rrad1ated 'PeaphrBottbm U uel elemenls w1th1n a secondary 
containment ve5s~£.rand Configurati'bH·3'tdr shipping irrqdiiJeCI Pressurized Water Reactor 
(PWR) fuel rods with~ shielded basket. The cask is,:t:ight circular cylinder, with a balsa 
and redwood impact limite~Lea~)l end. The P~l!iage has approximate dimensions and 
weights as follows: '''f '';it' ·-~-~\' r·~ 

Cavity diameter 
Cavity length 
Cask body outer diameter 
Lead shield thickness 
Package overall outer diameter, 

including impact limiters 
Package overall length, 

including impact limiters 
Packaging weight (Configuration 1) 
Gross package weight, including 

contents (Configurations 1 and 2) 

187 

18inches 
199inches 

31 inches 
3.44 inches 

78inches 

247inches 
42,000 pounds 

47,000 pounds 
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Description (Continued) 

The cask body is made of two concentric shells of Type 304 stainless steel, welded to a 
bottom plate and a top closure flange. The inner shell has an 10 of 18 inches and is 1.12 
inches thick. The outer shell has an 00 of approximately 30 inches and is 1.5 inches thick. 
The annular space between the inner and outer shells is filled with lead. The bottom plate is 
5.5-inch thick Type 304 stainless steel. The closure lid is 2.5-inch thick Type 304 stainless 
steel, and is fully recessed into the cask top flange. The lid is fastened to the cask body by 
12, 1-inch diameter closure bolts. The lid is sealed with double 0-ring seals with a leak test 
port. A vent port and drain port are sealed with single 0-rings and cover plates. 
Configuration 1 uses silicone 0-ring seals and Configurations 2 and 3 use butyl 0-ring seals. 
The cask body is covered with a stainless steel thermal shield composed of 0.25-inch thick 
stainless steel plate over a wi~~ W.£~P- ,lT.iPfJ!'J~pac! limiters are constructed of balsa and 
redwood encased in stainless;steel 'shells. · '< .. : .• 

. ( ... \~"' ~#_,.. • .·.r.:; 
The cask has two, liftihg sockets bolted to the cask top flal)ge. Two rear trunnions are 
provided for cask . .fie!:.down . 

.re'*"-•,t,::.,..,. 

For Configuration 1:. · 
Yj"' .. ........_ . . "" .. :.:~'.,- .. . " .· 

Irradiated p~~agonal H -:·, , ~~1'\ele~~[lt~ are _~11-~(~:f~ ConfigufciJion 1. The fuel elements 
are stacked,. in a carbon ~! ~I storage cont?i~~i!r ~hich has ai)-·0P of approximately 17.6 
inches antf~n overall len§ d 95 if:lch~s\ Th,e · · -storage confain'er has a 0.5-inch thick 
shell, a 2.~·inch t~-~o~1~o~. ~¥.-tricra ·f:~~" .. )tk li9. The li~~·ccommodates a 
removable· ~pletect:Ur;am lligry~ 0 

' .,..-""~ 
'"" . 'Si~ "-''~11 -

For Configuf.!llion 2:~~~ . r• -~- ~-~?~'; "'. .::z ~ 
Irradiated fu~~arts ~Ja·Intab.;e,a.9. :.: . ~ ... -;,t~=" u~l ele111~1- are ship~ed in 
Configuration 2:d_9,c:misters, contaiR:Itfd ~!!t)J~r fu rts or p..sir;1gle intact Peach Bottom fuel 
element, are loaae~tipto a separate, secondary containmenfvessel, the Oak Ridge 
Container. The Oal<~~ge Container is composed of ~ght circular cylindrical vessel and a 
basket assembly. The stal!Jitess~e~;ss~Lba~~10-gage (0.135-inch) wall thickness, an 
overall length of approximately 1i9""6' in~es~d an outside diameter of approximately 20 
inches at the lid end. The lid is approximately 7 inches thick and is closed by 12, 1/2-inch 
diameter bolts and two butyl 0-ring seals. There is a single penetration through the lid which 
is closed by a bolted port cover and two butyl 0-ring seals. The basket is composed of a 
series of discs, tie rods, and support tubes, with five fuel compartment tubes arranged in a 
star-like configuration. The basket incorporates fixed borated aluminum neutron poison 
plates. Flux trap spacers are positioned axially between stacked fuel parts canisters, and the 
canisters and spacers are positioned within a stainless steel sleeve that forms the fuel 
compartment. Canisters containing fuel parts (called Oak Ridge Canisters) and canisters 
containing intact Peach Bottom fuel elements may be shipped together. 
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Description (Continued) 

For Configuration 3 

Irradiated PWR fuel rods are shipped in Configuration 3. The fuel rods are loaded into a 
PWR fuel rod shielded basket. The basket has an overall length of 166 inches and an overall 
diameter of 17.5 inches, and fits closely within the TN-FSV cask cavity. The basket consists 
of a bottom end spacer, a cylindrical body with an inner diameter of 4 inches and an outer 
diameter of 10-1/2 inches with lateral support discs, and an 11-inch thick top lid. The basket 
is constructed of stainless steel. Up to 7 PWR fuel rods are loaded into individual stainless 
steel tubes within the basket. 

(3) Drawings 

The TN-FSV pac~agihg is constructed and assembled in a,ccordance with the following 
drawings. ·. ,.,,, 

The Oak Ridge Canister is constructed and assembled in accordance with the following 
Lockheed Martin Energy Systems, Inc. Drawing No.: 

X3E020566A175,Rev.O 
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Drawings (Continued) 

The PWR Fuel Rod Shielded Basket is constructed and assembled in accordance with the 
following AREVA Federal Services LLC, Drawing Nos.: 

P03FM108-SAR, Sheets 1-3, Rev. 2 

5.(b) Contents 

(1) Type and form of material 

(i) For Configuration 1: 

Irradiated HTGR fuel eh::~m~nts:within aitiei stotage container. Each fuel element consists of 
a graphite block cont.ai'1lt:Jg 'fuel rods. The fuel is corhp?~ed of thorium/uranium carbide and 
thorium carbide fuet,j)'aFticles within the fuel rods. The graphite block is hexagonal in cross 
section and is a~S<imately 14.2 inches across the flats iiu1d?~1.2 inches long. Each fuel 
element contaififs.a maximum of 1.4 kg of uranium enriched lq,<rmaximum of 93.5 weight 
percent U-2~"and approximately 11.3 kg of thorium:..~ThE:l:maX'f~um burnup is approximately 
70,000 MV\,I~TIHM, ~~- e,~inimum cool timEli.' '_~0 days.~"--

~ :(~- :;; \ . . / ·" 
(ii) Fo,t ~onfiguratio~\t~>f } ; _ 4, _.. ,. 

lrradiatedr;~~act ~e~!?~ ~~:>l. ~ t ·i1:~'C6fetz._~~-. ~~i~me_rt~ withiQ:aluminum canisters with 
steelliner~ach'fl;!~l~eJern~ ........ i s!sts~oJfWeR~tl;gr~phi.t<€l:annul~rings, or compacts, with 
~n inner diamete~ d ·_· · ·_ · r~~ifnatei.YJ-~~-· ·its_· .. _ ~-·s.""afld a ., . · per ~i.a ~of ap~ro~imately 2. 75 
mche~. Th~:~~~ ·

2 
· .~ q_f~~Q . tnt~~/ur _ . "carbide, • rt1cles w1th1n th~ 

graph~te. Tn~~ct1ve f.. . . .. ~th'·IS~~, :;->iQ1~lel~...9 ,J ches. T~~uel element may mclude 
associated hai;Qw~re sll~h asJoP,J~Iu~!if~er,~to~la . ra!us, g(,fi~phng ~ook, etc. Each fu_el 
element contarfl§ll~ax1mum of 0:45f~9'~f;uram Jennc?e.g"to a max1mum of 93.15 we1ght 
percent U-235 an'a~p.roximately 1.51<g'of thorium pri~\teJrradiation. The maximum burnup 
is approximately 73,uQO MWd/MTIHM and the minimurTteool time is 27 years. 

r:..l ~"~" 
·~· ~-- ~?'~ 

r' 
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(iii) For Configuration 2: 

Irradiated fuel parts within Oak Ridge Canisters, as described in Item No. 5(a)(3), above. 
The minimum fuel cool time is 15 years. The maximum fissile mass prior to irradiation per 
Oak Ridge Canister is limited as shown below: 

(iv) 

Canister 
Group 

1 

2 

3 

4 

Maximum mass 
U-235 

per canister (grams) 

475 

Maximum mass 
Pu-239 + Pu-241 

per canister (grams) 

0 

191 

415 

160 

0 

{~~ 

OF 

composedof uranium oxide pellets 
rirtun.:.l'\tlric: 5.0 weight percent 

· orized as high uranium 
.,.nr.:rt"\rtc: ~orized as medium 

~newn or suspected 
greate~~)'n pin holes and hairline 
be su~t.tuted for fuel rods. 

Maximum quantif~~aterial per ,C;\1
"' 

·,.l ~ 
Total weight of contents ~nJSE?.~~gi~g ~ateriaLJt!thin the TN-FSV cavity not to e~ceed 
5,000 pounds. For Conflguratlo~'"thl~~mcl~s-tuel elements, fuel storage contamer, and 
depleted uranium shield plug. For Cohflguration 2 this includes fuel materials, Oak Ridge 
Container, basket, Oak Ridge Canisters, Peach Bottom fuel canisters, flux trap spacers, and 
other packaging materials. For Configuration 3 this includes fuel rods and PWR fuel rod 
shielded basket. 

(i) For the contents described in Item 5(b)(1 )(i): 

Six fuel elements, with decay heat not to exceed 60 watts per fuel element. 
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Maximum quantity of material per package (Continued) 

(ii) For the contents described in Item 5(b)(1)(ii) and 5(b)(1)(iii): 

Total weight of fuel materials, canisters, and flux trap spacers within the Oak Ridge 
Container not to exceed 1, 789 pounds. Decay heat not to exceed 120 watts per 
package. The maximum decay heat per Oak Ridge Canister is 35 watts, except that 
the maximum decay heat per Oak Ridge Canister in the position next to the lid is 7 
watts. The maximum decay heat in any cross sectional region corresponding to the 
axial length of an Oak Ridge Canister is 55 watts, except that the maximum decay 
heat in the cross sectional region next to the lid is 35 watts. 

(ii) For the contents descr,lP,e~hn It~[! ~(~( .. j )(ii) and 5(b )( 1 )(iii): (continued) 
<:,·-~, i""::i '., _,, 'f: >~ ,( / 

Canisters containingjnt~pt·P~each Bottom fuel elemeilts-and Oak Ridge Canisters containing 
irradiated fuel par:ts\Q-1-u~t be loaded into the Oak Ridge~eqfitainer fuel compartments as 
follows: "'·~-' · 

{ 't{ 

Loading E?aiiern ·" ; . 
,, >Ai! 4 

· bther.-Four Fuel Compartments 

Ftrui" Group 1 Canisters 
'':'~"'''}~: 
2~. 
' 
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5.(b) (2) (iii) For the contents described in Item 5(b)(1)(iv): 

5.(c) 

6. 

Total decay heat not to exceed 360 watts per package. The maximum number of rods per 
package is determined based on the maximum burnup and minimum decay time of any 
single (most limiting) rod in the package. The maximum number of rods per package is as 
follows: 

Rod Type 

High Uranium Loa(jl~g 
(Max. 2.36 kg.~/r:od) 

:::~··.:rJ,',f 

Maximum 
Burnup 

(GWD/MTU) 

72 

80 

Minimum 
Decay Time 

(days) 

Maximum 
Number of 
Rods Per 
Packa e 

7 
6 
5 
7 
6 
7 
6 
5 
4 
7 
7 
7 
6 

7 

·-' ... 
Criticality Safety lnde)({t9~J) '[r',J~j \ 

,·z.'l' . -• -
The package must be leal('teS,ted as follows: 

1 

(a) For Configuration 1: 

(1) In the 12-month period prior to shipment and after seal replacement, each 
containment seal must be tested to show a leak rate no greater than 1 x 1 o·3 

ref-cm3/sec. The leak test must have a sensitivity of at least 5 x 10-4 ref-cm3/sec. 

(2) Prior to each shipment, the package seals (main seal and vent seal) must be leak 
tested in accordance with Section 7.1.2 of the Safety Analysis Report. The 
acceptance criterion is a leak rate no greater than 1 x 1 o-3 ref-cm3/sec. The test must 
have a sensitivity of at least 1 x 10-3 ref-cm3/sec. The drain seal must also be tested if 
the drain port cover has been removed since the seal was last leak tested. 
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For Configuration 2: 

( 1) In the 12-month period prior to shipment and after seal replacement, each 
containment seal of the outer cask and the Oak Ridge Container must be tested to 
show a leak rate no greater than 1 x 1 o-7 ref-cm3/sec. The leak test must have a 
sensitivity of at least 5 x 1 o-8 ref-cm3/sec. 

OF 

(2) Prior to each shipment, the Oak Ridge Container containment seals (main seal and 
vent seal) and the outer cask containment seals (main seal and vent seal) must be 
leak tested in accordance with Section 7.1.2 of Addendum A. The seals must show 
no leakage greater than 1 x 1 o-7 ref-cm3/sec or no leakage when tested to a sensitivity 
of at least 1 x 1 o-3 ref-cm3/sec. The drain seal of the outer cask must also be tested if 
the drain port cover ha~ been r~r:pqyep sin_ce the seal was last leak tested. .. . . . ~ 

(c) For Configuration 3: ,-

(1) In the 12-.ijl·enth period prior to shipment and after seil'l!)replacement, each 
containih'erit seal of the outer cask must be tested to'~&h!JYJ a leak rate no greater than 
1 X 1 e_;,~ef-cm~/sec. The leak test must have a sensitivitx;of at least 5 X 10-8 ref-
cm3l§g'C. ·"'· ./ :/ ,~··---

·~~, l/.,- .·· ~#~ .... 

(2) Pri~~to each shi~ ,!t if!e oyte~~~sk~~o -~~ent seals ~~~in seal and vent seal) 
mJstbe leak tesfl ·· a~cordanG~With: n B7 .1.2 of Aeoendum B. The seals 
m~st~s~?~ .... n;~rlea ' :~~at~fthan't ·"' > f-qnil?ec or~ leakage when tested to 
a S!Jf1,PitiVItY~ t I _ ... "t~10fJ~fitl ,.....~~ Th~'~r~!n seqJ:Df the outer cask must 
also be test e.,dra(n.~~Jil ~Q~i; been1-r~w9ved sir:t~ the seal was last leak 
t t ~o·::;; . <t r' /:-;I :; ttJ ~ ;; #1: ~T t'·';r;. ,~-~::.:· .,.·. ~'>:-~ 
es eu.~ . ..'n,.. Iii· > W:· 11 • ''" "·:'7 ). <-~;·:. , .i:. ~;::~.)·~~- ~t,~·~,-~-l~2L. __ .: .: l-

In addition to the req4~ement5·t-of Su@a~.G·:9~'fQ:~f ·71: _ 
"',r'1:.·i!> \ ; ) i i,'\ '-~-:' t.~"''\ 

(a) The package must{lf~-P.repared for sf'lij:m1e'nt and operate_:ct.il1 accordance with Chapter 7 of 
the Safety Analysis Re~ort fqr Configuration 1; C,hapte'l\t.i<of Addendum A for Configuration 
2; and Chapter B7 of Add~Jilfum;!to)*? ratpf:l 3. 

(b) Each packaging must meet the acceptance tests and must be maintained in accordance with 
Chapter 8 of the Safety Analysis Report for Configuration 1; Chapter 8 of Addendum A for 
Configuration 2; and Chapter B8 of Addendum B for Configuration 3. 

(c) Prior to each shipment for Configurations 1, 2, and 3, the cask main closure seal and vent 
seal must be inspected. The drain seal must be inspected if the drain port cover has been 
removed during preparation for shipment. In addition, prior to each shipment for 
Configuration 2, the Oak Ridge Container main closure seal and vent seal must be inspected. 
For Configurations 1, 2, and 3, all seals must be replaced within the 12-month period prior to 
shipment, or earlier if inspection shows any defect. 

8. Transport of fissile material by air is not authorized. 
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9. Fabrication of additional impact limiters (balsa and redwood encased in stainless steel shells) is not 
authorized. 

10. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

11. Packagings may be marked with Package Identification Number USA/9253/B(U)F-85 until 
June 30, 2010, and must be marked with Package Identification Number USA/9253/B(U)F-96 after 
June 30, 2010. 

12. Revision No. 10 of this certificate may be used until June 30, 2010. 

13. Expiration date: June 30, 2014. 

REFERENCES 

Public Service Company of c&liffado application dated March 31, 1993; a~~'~:Gpplemented February 24, 
June 2, and June 14, 1994;f~nd Septem er 11 and December 7, 1995. r· 

~tt ;:; ~-:~.:··, .,\..,. .. ...z-t'~,.,.,>f"= · ...... 
"·~ "\ ,·· .r. 

U.S. Department of ~ner~x..,suppleme : .. : setl; M~f~.l;l~1· 1~97;·""" , ch 24, 19~9;i:June 15, September 18, 
October 2, 2001; Apnl22~:l._004; Dece~~i·f~/200~r~Ap~l2~: ,~~Z~;lne 11, 200~nd July 13,2009. 

Transnuclear, Inc., supp(ements ~.~\ep S~"!. . ef~g:::zoo·t;:;~f'~~rch ,1, May ii,::June 14 and 21, 2002; 
June 3, and July 21, 2003$"'~ .. ;."' . .,.. · '"""'<.• 

Date: July 14, 2009 

-· ~ ,.. -~~ 
.. :.REGUbl,i.TORY COMMISSION 

G;~" 

*~i~~i~~r~~hi~ff. 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any ~ountry through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANAL YSJS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Transnuclear, Inc. consolidated application dated 
August 4, 2003, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: NUHOMS® MP187 Multi-Purpose Cask 

(2) Description 

The NUHOMS® MP187 Multi-Purpose Cask (pack~ge) con~ists of an outer cask, into which one of 
the four different dry shielded canisters (DSC) is pl,acep. ·During shipment, energy-absorbing 
impact limiters are utilized for additional package protection. 

Cask 

The purpose of the cask is to provide containment and shielding of the radioactive materials 
contained within the DSC during shipment. The cask is constructed of stainless steel and lead with 
a neutron shield of cementitious material. The inside cavity of the cask is a nominal 68 inches in 
diameter and 187 inches long. The bottom access closure is approximately 5 inches thick and 17 
inches in diameter, secured by 12 1-inch diameter bolts. The top closure is approximately 6.5 
inches thick and is secured by 36 2-inch diameter bolts. Both closures are sealed by redundant 0-
rings. 

Containment is provided by a stainless steel closure lid bolted to the stainless steel cask. The 
containment system of the NUHOMS® MP187 transportation cask consists of (a) the inner shell, (b) 
the bottom end closure plate, (c) the top closure plate, (d) the top closure inner 0-ring seal, (e) the 
ram closure plate, (f) the ram closure inner 0-ring seal, (g) the vent port screw, (h) the vent port 0-
ring seal, (i) the drain port screw, and U) the drain port 0-ring seal. No credit is given to the DSC as 
a containment boundary. 
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Shielding is provided by 4 inches of stainless steel, 4 inches of lead, and approximately 4.3 inches 
of neutron shielding. The overall length of the cask is approximately 200 inches; the outer diameter 
is approximately 93 inches. The maximum gross weight of the package, with impact limiters, is 
approximately 282,000 lbs. The total length of the package with the impact limiters attached is 
approximately 308 inches. Four removable trunnions (two upper and two lower) are provided for 
handling and lifting. 

Dry Shielded Canisters (DSCs) 

The purpose of the DSC, which is placed within the transport cask, is to permit the transfer of spent 
fuel assemblies, into or out of a storage module, a dry transfer facility, or a pool as a unit. The DSC 
also provides additional axial biological shielding during handling and transport. The DSC consists 
of a stainless steel shell and a basket assembly. The approximately 5/8-inch thick shell has an 
outside diameter of about 67 inches and an external length of about 186 inches. The DSC basket 
assembly provides criticality control and contains a storage position for each fuel assembly. The 
basket is composed of circular spacer discs machined from thick carbon steel plates. Axial support 
for the DSC basket is provided by four high strength steel support rod assemblies. Carbon steel 
components of each DSC basket assembly are electrolytically coated with a thin layer of nickel to 
inhibit corrosion. 

On the bottom of each DSC is a grapple ring, which is used to transfer a DSC horizontally from the 
cask into and out of dry storage modules. Because of the nature of the fuel that is to be 
transported, four different typ~s of DSCs are designed for the package. Variations in the DSC 
configurations are summarized below: 

• Fuel-Only Dry Shielded Canisters (FO-DSC) 

The FO-DSC has a cavity length of approximately 167 ihche.s and has solid carbon steel shield 
plugs at each end. The FO-DSC is designed to contain up to 24 intact Babcock and Wilcox 
(B&W) pressurized water reactor (P'{\IR),spent fuel assemblies. The. FO-DSC basket assembly 
consists of 24 guide sleeve assemblie,s with integral borated neutron absorbing plates, 26 
spacer discs, and 4 support rod assemblies. · 

• Fuel/Control Components Dry Shielded Canister (FC-DSC) 

The FC-DSC has an internal cavity length of approximately 173 inches to accommodate fuel 
with the B&W control components installed. To obtain the increased cavity length, the shield 
plugs are fabricated from a composite of lead and steel. The FC basket is similar to the FO
ose except that the support rod assemblies and guide sleeves are approximately 6-inches 
longer. The FC-DSC is also designed to contain up to 24 intact B&W PWR spent fuel 
assemblies with control components. 
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~ Failed Fuel Dry Shielded Canister (FF-DSC) 

The FF-DSC has an internal cavity length of approximately 173 inches to accommodate 13 
damaged B&W PWR spent fuel assemblies. Because the cladding has been locally degraded, 
individual (screened) fuel cans are provided to confine any gross loose material, maintain the 
geometry for criticality control, and facilitate loading and unloading operations. The FF-DSC is 
similar to FC-DSC in most respects with the exception of the basket assembly. The FF-DSC 
basket may be·fabricated from austenitic stainless steel. 

• 24PT1 Dry Shielded Canister (24PT1-DSC) 

8 

The 24PT1-DSC has an internal cavity length of approximately 167 inches with a solid carbon 
steel shield plug at each end. The 24PT1-DSC will accommodate 22 to 24 Westinghouse (WE) 
14 x14 PWR spent fuel assemblies, including control components. Control components 
authorized that are integral to WE 14x14 fuel assemblies include rod cluster control assemblies, 
thimble plug assemblies, and neutron source assemblies only. Fuel assemblies may be 
damaged or intact as described in 5.b(2)(a). The 24PT1-DSC basket assembly consists of 24 
guide sleeve assembHes with integral borated neutron absorbing plates, 26 spacer discs, and 4 
support rod assemblies. Up to four screened individual failed fuel cans are provided for storage 
of damaged fuel within the guide sleeve assemblies. These failed fuel cans are similar in 
configuration to the FF-DSC failed fuel cans. 

Impact Limiters 

The impact limiter shells are fabricated from stainless ste.el. Within that shell are closed-cell 
polyurethane foam and aluminum honeycomb material. The impact limiter is attached to the 
cask by carbon steel bolts. Each impact limiter is bolted to the cask body through the neutron 
shield top and bottom support rings. The weight of each impact limiter is approximately 15,800 
lbs. 
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(3) Drawings 

The package shall be constructed and assembled in accordance with the following 
Transnuclear West Drawing Numbers: 

NUH-05-4000NP, Revision 9, 
Sheets 1 through 2 
MP187 Multi-Purpose Cask 
General Arrangement 

NUH-05-4001, Revision 15, 
Sheets 1 through 6 
MP187 Multi-Purpose Cask 
Main Assembly 

NUH-05-4002, Revision 5 
Sheets 1 and 2 
MP187 Multi-Purpose Cask 
Impact Limiters 

NH-05-4003, Revision 10, 
Sheets 1 and 2 
NUHOMS® MP187 Multi-Pu~pose 
Cask 
On-Site Transfer Arrangement 

(b) Contents of Packaging · 

(1) Type and Form of Material 

NUH-05-4004, Revision 16, 
Sheets 1 through 5 
NUHOMS® FO-DSC & FC-DSC 
PWR Fuel Main Assembly 

NUH-05-4005, Revision 14, 
Sheets 1 through 5 
NUHOMS® FF-DSC 
PWR Fuel Main Assembly 

NUH-05-4006NP, Revision 7, 
Sheets 1 and 2 
NUHOMS® MP187 Multi-Purpose 
Transportation Skid/Personnel Barrier 

NUH-05-401 0, Revision 2, 
Sheets 1 throtJgh 6 
NUHOMS® - 24PT1-DSC 
Main Assen,bfy 

OF 

(a) Intact fuel assemblies lntactfuel a~l)~mblies- Assemblies containing fuel rods with no 
known or suspected cladding defeGts greater than hairline cracks or pinhole leaks are 
authorized when contained in the FO-DSC, FC-DSC, or 24PT1-DSC. 

8 

(b) Damaged fuel assemblies- Assemblies containing fuel rods with known or suspected 
cladding defects greater than hairline cracks or pinhole leaks or with cracked, bulging, 
or discolored cladding are authorized when contained in a failed fuel can in the FF-DSC 
or the 24PT1-DSC. Spent fuel, with plutonium in excess of 20 curies per package, in the 
form of debris, particles, loose pellets, and fragmented rods or assemblies are not 
authorized. Damaged fuel assemblies may be shipped with or without control 
components. 

(c) (i) The fuel authorized for shipment in the NUHOMS®-MP187 FO, FC, or FF DSC is 
B&W 15x15 uranium oxide PWR fuel assemblies with a maximum initial pellet 
enrichment of 3.43% by weight of U235, and a total uranium content not to exceed 
466 Kg per assembly. 
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(ii) The fuel authorized for shipment in the NUHOMS®-MP187 24PT1-DSC is WE 14x14 
stainless steel clad (SC) or zircaloy clad mixed oxide (MOX) PWR fuel assemblies as 
described in Table 2. 

(d) Intact B&W 15x15 fuel a'ssemblies without control components shall be shipped only in 
the FO-DSC. Intact B&W 15x15 fuel assemblies with control components shall be 
shipped only in the FC-DSC. 

(e) Intact WE 14x14 fuel assemblies with or without control components shall be shipped 
only in the 24PT1-DSC. Control components authorized are integral to WE 14x14 fuel 
assemblies include rod cluster control assemblies, thimble plug assemblies, and neutron 
source assemblies only. 

(f) (i) The maximum burn~up and minimum cooling times for the individual B&W 15x15 
assemblies shall meet the requirements of Table 1. In addition, the fuel shall have 
been decayed for a time sufficient to meet the thermal criteria of 5.b(1)(g) and (h). 
The maximum total allowable cask heat load is 13.5 kW. 

(ii) The maximum enrichment, burn-up and minimum e;:ooling times for the individual WE 
14x14 fuel assemblies shall meet the requirements of Table 2. In addition, the fuel 
shall have been decayed for a time sufficient-to meet the thermal criteria of 5.b.(1 )(g) 
and (h). The maximum tojpl allowable cask.heat load for the 24 PT1:.osc is per 
Table 2. 

(g) (i) The maximumass'embly decay heat (inciudi~g control components when present) of 
B&W 15x15 individuaLfue-1 assembly !S 0.764 kW, referred to as Type I, or 0.563 
kW, referred to as Type II. · · · -

(ii) The maxirrrum assembly decay heat (including control components when present) of 
WE 14x14 individual fuel assembly is per Table 2. 

; . 

(h) (i) Control components for B&W 15x15 fuel assemblies stored in the FO, FC and FF
DSCs shall be cooled for at feast 8 years. 

(ii) Control components for WE 14x14 fuel assemblies stored in the 24PT1-DSC shall be 
cooled for at least 10 years. 

(2) Maximum quantity of material per package 

(a) (i) For material described in 5.b(1) to be stored in the FO, FC or FF-DSCs: 24 PWR 
intact fuel assemblies or 13 damaged fuel assemblies, with no more than 15 
damaged fuel rods per assembly. Where a DSC is to be loaded with fewer fuel 
assemblies than the DSC capacity, dummy fuel assemblies with the same nominal 
weight as a standard fuel assembly shall be installed in the unoccupied spaces. 

(ii) For material described in 5.b(1) to be stored in the 24PT1-DSC: 22 to 24 PWR fuel 
assemblies of which up to four may be damaged WE 14x14 SC fuel assemblies with 
the balance intact WE 14x14 SC or MOX fuel assemblies. No more than one 
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damaged WE 14x14 MOX fuel assembly can be stored per 24PT1-DSC with the 
balance intact WE 14x14 SC fuel assemblies. The damaged fuel assemblies shall 
have no more than 14 damaged fuel rods per assemb~ and shall be stored in the 
four outer corner fuel assembly locations along the 45 , 135~ 225~ 315°azimuth of 
the 24PT1-DSC. A DSC may include two empty slots if they are located on 
symmetrically opposite locations with respect to the 0°- 180° and 90o_270° DSC 
axes. Any additional empty fuel slots shall be loaded with dummy fuel assemblies 
that displace the same or greater amount of volume and with the same nominal 
weight as a standard fuel assembly. Fuel spacers shall be located at the bottom and 
top of each fuel assembly to center the fuel assemblies within the DSC. Failed fuel 
cans require only bottom spacers since a top spacer is integral to each failed fuel 
can. 

(b) For material described in 5.b(1): the approximate maximum payload (including 
control components when present) is 81,100 lbs. 

0 FC d FF DSC F I A bl B c r r Table 1- F 
' 

an - ue ssem IY urn-up vs. oo mg rme 

Maximum Minimum Minimum Minimum Maximum Minimum Minimum Minimum 
Burn-up Enrichment Required Required Burn-up Enrichment Required Required 

(MWD/MTIHM)* in the Type I Type II (MWD/MTIHM)* ii'\ .the ,Active Type I Type II 
Active Fuel Cooling Cooling Fuel Region Cooling Cooling 
Region Time Time (wlo U-235) Time Time 
(wlo U-235) (years) (years) (years) (years) 

.. 

<23,200 n/a 5 5 33,000 2.90 7 10 
oh"' 

" 

23,200 2.38 5 5 34,000 2 .. 95 7 11 

24,000 2.43 5 6 35,000 . \ 2.67 7 14 

25,000 2.49 5 6 35,000 2.99 7 11 

26,000 2.55 5 7 36,000 3.03 8 13 

27,000 2.61 5 j '37,000 3.00. 8 14 

28,000 2.66 5 8 37,000 3.07 8 14 

29,000 2.00 6 10 38,000 3.11 9 15 

29,000 2.71 5 8 39,000 3.15 9 16 

30,000 2.76 5 8 40,000 3.19 9 17 

31,000 2.81 6 9 

32,000 2.86 6 10 • Megawatt Days per Metric Ton of Initial Heavy Metal 
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a e - - ue T bl 2 24PT1 DSC F I A ssem bl 8 IY urnup vs. oo mg 1me c r r 
Maximum Minimum Maximum Minimum Cooling Time 1 Max 

Fuel Type Enrichment Enrichment Burnup Heat Load Per Cask 1 Max 

(Weight%) (Weight%) (MWDIMTU) Assembly Heat Load 
(Incl. Control Components') 

WE 14x14 Stainless Steel 
45,000 Clad (SC) 3.76 235U 

(May include Integral Fuel 4.05 235U 3.36 235U 40,000 38 yearsl14 kW/ 
Burnable Absorber, boron 0.583 kW 

coated fuel pellets) 
3.12 23su 

35,000 

o.71 235U 
2.84 fissile Pu (64 2.78 fissile Pu 

rods) (64 rods) 

WE 14x14 MOX 3.10 fissile Pu (92 3.05 fissile Pu 25,000 30 yearsl13.706 kWI 

rods) (92 rods) 0.294 kW 

3.31 fissile Pu (24 3.25 fissile Pu 
rods) (24 rods) 

Notes: 
Control component cooling time must be a minimum of 10 yea~s. 

(c) Criticality Safety Index 0 

6. Type I fuel assemblies shall be loaded only into the four innermos.fcells of a DSC, while Type II assemblies 
may be loaded into any cell whE¥n using the FO-DSC or the Fc::nsc. The FF-DSC has no Type 1 or II 
placement restrictions. The 24PT1-DSC has restrictions on the location of damaged fuel assemblies per 
Section 5.b.(2). 

7. For operating controls and procedures, in addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package shall be both prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 of the application, as supplemented. 

(b) All fabrication acceptance tests and maintenance shall be performed in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 , as supplemented. In addition, this shall 
include: 

(1) With the exception of the weld between the inner shell and top forging, all longitudinal and 
circumferential inner shell welds, which form the containment boundary of the cask, shall 
be radiographically inspected (RT) with acceptance standards in accordance with the 
ASME Code, Section Ill, Division 1, NB-5320. The weld between the inner shell and top 
forging shall be verified by RT or ultrasonically inspected (UT). The substitution of UT for 
the examination of the completed weld may be made provided the examination is 
performed using detailed written procedures, proven by actual demonstration to the 
satisfaction of the inspector as capable of detecting and locating defects described in 
ASME Code, Section Ill, Division 1 Subsection NB. 
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(2) Verification of the DSC outer top cover plate weld by either volumetric or multilayer PT 
examination. If PT is used, at a minimum, it must include the root, each successive 1/4 
inch weld thickness, and the final layer. The inspection of the weld must be performed by 
qualified personnel and shall meet the acceptance requirements of ASME B&PVC Section 
Ill, NB-5350. The inspection process, including findings (indications) shall be made a 
permanent part of the licensee's records by video, photographic, or other means providing 
an equivalent retrievable record of weld integrity. 

(3) The minimum lead thickness in the main cask body, away from the trunnions and the top 
and bottom forgings, shall be 3.90 inches. 

(4) The neutron shield shall have a minimum thickness of 4.31 inches. 

8. This package is approved for exclusive use by rail, truck, or marine transport. Transport by air of fissile 
material is not authorized. 

9. The package authorized by this certificate is hereby approved for use under the general license provisions 
of 10 CFR 71.17. 

10. Fabrication of new packagings is not authorized. 

11. Expiration Date: November 30, 2018. 

REFERENCES 

Transnuclear, Inc. application dated AugustA, 2003. 

Supplement(s) dated September 16, 200.8; July'26, 2013 . 

Date: August 9, 2013. 

. FOR THE U.S. NUCLEA GULATORY COMMISSION 

'?-f/h~-
Michele M. Sampson, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. . ISSUED TO (Name and Address) 

Holtec International 
555 Lincoln Drive West 
Marlton, NJ 08053 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Safety Analysis Report on the HI..:STAR 100 
Cask System, Revision No. 15, dated 
October 11, 2010. 

< ~~,. ~: ""'~: 
This certificate is conditional upon fu.l~lli,~g"the requirements of 10 CFR Part 71, as applicable, and·t~e conditions specified below. 

,a) Packaging 

(1) Model No.s~:;_STAR 1 
,.'!;'. 

(2) Descriptiottn~ 
~ 

-..J~ "'"· '"'•' "'~u.· lt~:; . 
The HI-ST~J),.WO Sys "'".~!,?.a c~n!.. .. £.S~EJ..: :t:pm_p .·g a Multt.~pwpose Can1ster (MPC) 
inside of an ov~ri)ack·aesignedfod)cit Jbfage.;:an· ,ansportaf~m (with impact limiters) of 
irradiated nucl~arfuel. The HbSTI)R ;~~~Jo":'System~~gehsists oft{ft'l~erchangeable MPCs that 
house the spenl.rnClclear fuel and an':ove·r~c:rck thatiprovides,,tF!e'containment boundary, helium 
retention boundarYr;~jamma and neutron radiation shielclirig;h:and heat rejection capability. The 
outer diameter of the o\ferpack of the HI-STAR 1 00 is approximately 96 inches without impact 
limiters and approximately .1i~S iqqnes V!{ith irn_paG~Ijmiters. Maximum gross weight for 
transportation (including overpac~'T~'fvlR(;J;; fu~Jir,and impact limiters) is 282,000 pounds. 
Specific tolerances germane to the safety analyses are called out in the drawings listed below. 
The HI-STAR 100 System includes the HI-STAR 100 Version HB (also referred to as the HI
STAR HB). 

Multi-Purpose Canister 

There are seven Multi-Purpose Canister (MPC) models designated as the MPC-24, MPC-24E, 
MPC-24EF, MPC-32,MPC-68, MPC-68F, and the MPC-HB. All MPCs are designed to have 
identical exterior dimensions, except 1) MPC-24E/EFs custom-designed for the Trojan plant, 
which are approximately nine inches shorter than the generic Holtec MPC design; and 2) 
MPC-HBs custom-designed for the Humboldt Bay plant, which are approximately 6.3 feet 
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Description (continued) 

shorter than the generic Holtec MPC designs. The two digits after the MPC designate the 
number of reactor fuel assemblies for which the respective MPCs are designed. The MPC-24 
series is designed to contain up to 24 Pressurized Water Reactor (PWR) fuel assemblies; the 
MPC-32 is designed to contain up to 32 intact PWR assemblies; and the MPC-68 and MPC-
68F are designed to contain up to 68 Boiling Water Reactor {BWR) fuel assemblies. The 
MPC-HB is designed to contain up to 80 Humboldt Bay BWR fuel assemblies. 

The HI-STAR 100 MPC is a welded cylindrical structure with flat ends. Each MPC is an 
assembly consisting of a honeycombed fuel basket, baseplate, canister shell, lid, and closure 
ring. The outer diameter and cylindrical height of each generic MPC is fixed. The outer 
diameter of the Trojan MPCs i?,th@;~arwJ1' q§~~~e,.,g_~neric MPC, but the height is approximately 
nine inches shorter than.th~gf~·erlcMPC aesign.J" 1J. steel spacer is used with the Trojan plant 
MPCs to ensure the MPG.~®"erpack interface is boun~~d']by the generic design. The outer 
diameter of the HurnBot&t Bay MPCs is the same as the'"ge,il\·eric MPC, but the height is 
approximat~ly 9{~~~!eBt short:r than the generic MPC designr::Jihe Humboldt Bay MPCs are 
transported 1n a·'sr:\orter vers1on of the HI-STAR overpack, des1gnated as the HI-STAR HB. 
The fuel bas~~t'Jdesig!15:v~ry based on the MPC model: > ~; •"""' 

·: _,_,.->?' . ~. ,:~ .,,,:~:!:;.s"' .,, . ..;- ;~~r~ ,,_.. .. '" ... ··· ., 
-'6';-: .. \:~~f·:.:.,~ ' •c·· ' 

Overpack_.,, .i 2~~~:~~~ ~};:':·~ , \ ·,/r·::~i~·-,,_ -~"'" 
The HI-ST~R 100 overpif .. · . rider with a welaed baseplate and bolted 
lid (closure~l·ate). llhe:in· e oveF. ,}Ins. ~n)ntern~ylindrical cavity for 
housing th~~~PC. · :·;~ &tf9f:thJ. -:k !n,~e;r~~hell i~~ttressed with 
intermediate steel s ' : · r .. ra ·n~!s•mie11:' ·. . e ox.<e!l!D'ack closcJre plate incorporates a 
dual 0-ring ~~sign t-o~;e .·_. ,···re itsfcO.~taimm~Mtffffrrnctioni~he. contaii}ment system consists of 
the overpa&+111\n-er stiert:r6t5:ttorT-1'·plat~-i"~~p~flatige .. "tqp~'closure Jlfate, top closure inner 0-ring 
seal, vent porf~p,l.wg and ·seal;lt.!nd,diair{:~portp)ug seal. ' 

':,_; ,..,··~ ' " ,' '" " / 

Impact Limiters ' 

The HI-STAR 100 overpac~~~fitt . ~j.P"JP~~£1imiters fabricated of aluminum 
honeycomb completely enclose a 1-~lded austenitic stainless steel skin. The two 
impact limiters are attached to the overpack with 20 and 16 bolts at the top and bottom, 
respectively. 

(3) Drawings 

The package shall be constructed and assembled in accordance with the following drawings 
or figures in Holtec International Report No. Hl-951251, Safety Analysis Report on the HI-

. STAR 100 Cask System, Revision No. 15: 
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Drawings (continued) 

(a) HI-STAR 100 Overpack 

(b) MPC Enclosure Vessel 

(c) MPC-24E/EF Fuel Basket 

71-9261 USA/9261/B(U)F-96 

Drawing 3913, Sheets 1-9, Rev. 10 

Drawing 3923, Sheets 1-5, Rev. 25 

Drawing 3925, Sheets 1-4, Rev. 9 . 

Drawing 3926, Sheets 1-4, Rev. 11 

Drawing 3928, Sheets 1-4, Rev. 14 

3 OF 7 

(d) MPC-24 Fuel Basket Assembly 

(e) MPC-68/68F/68FF Fuel Basket 

(f) HI-STAR 100 Impact Limiter 
~,· -~. 

~-:::Qr:a.wing C1765, Sheet 1, Rev. 6; Sheet 2, Rev. 4; 
··SI:ieef 3, Rev. 5, Sheet 4, Rev. 5; Sheet 5, Rev. 2; 

Sheef6i'-Re·\;(: 5; and Sheet 7, Rev. 1. 
"'"'-,.,,:· 

,;;-"'}.·"' 

(g) HI-STAR 108.-As~emblyforTransport Drawing 393(Sf1eets 1-3, Rev. 2 
,~·h·~·>., ' .. 

·~~" ~"·. ¥;,~~:~~~J·. 
(h) Trojan M~~.:-2461~~~-l?.acer Ring 4,1~JiSh~~J! 1-2, Rev. 0 

(i) DamaQ~~~'~uel Coni~;~·~:· \~ . ·-i~~-\ Dr~·"· 19, Sheet~g~. Rev. 1 

for Tro~!Piant SN ''" ,l . ~f~::.:{ ~} 
U) Spacef'tfer Trojarl7Ftailef ei.~Qan'" ... ~~M~ • ·"· I<il122 Sheet~:11!:.2 Rev. 0 

~,J'l ''::;·i~f . . ., .:1:;,;;::f , 'I ii •:;;.:•:i:'. , ,A·: ·. c :~:: , 

(k) Failed Fuel Cart}t~t;J;rqjar1 · . :. ~- ~:· . · Dra"¥iJ3€J~·-pFFG~~'01, Rev. 8 and 
' .. ,:;~:;;,. f k t; R_EFC-OO~}i~Sheets 1:~nd 2, Rev. 7 

···+'· .·,; . \ ·,.:::-~.·· ····· ·( ·\,;;,..-·;.~;:,J''f';,., •. ::'. .~ ,_;;: ::,:~:: ... ,.': ..•• ·!:~:.·.·. 
i"<,j,. ' • 

(I) MPC-32 Fu,Fli·•Basket Ass~mb)y ~-~ Drawiiil:~f3927, S.t:iee'ts 1-4, Rev. 16 
·~L . . . ·. I\~S~Y;;~-( . ~ . :""'c" 

$>.~;<. ~""'~~, 

(m) HI-STAR HB d~er;pack Drawing 40a21,Sheets 1-7, Rev. 7 
c(' ~/~~-· ~~z~ll 

(~) MPC-HB Enclosure Ve~~el 

(o) MPC-HB Fuel Basket Drawing 4103, Sheets 1-3, Rev. 6 

(p) Damaged Fuel Container HB Drawing 4113, Sheets 1-2, Rev. 2 

5.(b) Contents 

(1) Type, Form, and Quantity of Material 

(a) Fuel assemblies meeting the specifications and quantities provided in Appendix A to 
this Certificate of Compliance and meeting the requirements provided in Conditions 
5.b(1)(b) through 5.b(1)(i) below are authorized for transportation. 
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Type, Form, and Quantity of Material (continued) 

The following definitions apply: 

Damaged Fuel Assemblies are fuel assemblies with known or suspected 
cladding defects, as determined by review of records, greater than pinhole 
leaks or hairline cracks, empty fuel rod locations that are not filled with dummy 
fuel rods, missing structural components such as grid spacers, whose structural 
integrity has been impaired such that geometric rearrangement of fuel or gross 
failure of the cladding is expected based on engineering evaluations, or that 
cannot be handled by normal means. Fuel assemblies that cannot be handled 
by normal means due to fuel cladding damage are considered FUEL DEBRIS. 

j-~~ ,~,~l :~:1~: c~· .l"~~t . , 
Damaged F>U'eiADon'tainer~('<>:r..:can,isters) (DFCs) are specially designed fuel 
contaimers~.0t'aamaged fuel asseml)lies"'.o~,fuel debris that permit gaseous and 
liqL!.!,d}:ifretiia to escape while minimizing dlsper~al of gross particulates. 
,x.:~.;~f:~""~~~~' ~?:}~ 

. The· DFC designs authorized for use in the Hl:~wAR 100 are shown in Figures 
.,, . . ,,, . lll.l<i'f 

, ~~,~1~2.10.,,:!~~~·~: and 1.1.1 of the HI-ST~e:·~~~n'Syst;~ Safety Analysis Report, 
:t:d:~;Rev. 15)'t~:~~,;· .. }~·. ~-.,."·". ,,/ ~:·.(.~.~!~·:,·.,· 

~ n ,1'tl;;-;,~',. 
'1;_. -~~~· .: 'l-);···~ ·,~.. ./' . ,; ':j:_.·. "£, ti!" 

Fuel Deb·,. pturedBJl!JeJ,rrodS,tl e~ed rods, logs€) fuel pellets, and fuel 
assemblie~s. ··. · kno~n .or; . .st:~spec . _ tl~Tects which~cannot be handled by 
normal.mearis:~~l:le',Jo"'ftiel··claddlrng~~amage; includiW$r'containers and 
structures suppbrtin·g;·th~set·p·a~s't;'J:i;uel debris also]~1cludes certain Trojan 
plant.,;s:~~cificJuel<materli'Cil 'contained in,T'nlYj'an Faile:diFuel Cans. ', .. ,, -.~'"· ; _:: ' :~d~;~ '(i. t,~ ~c ~ .~:. ~ :·.~~-~:)~;: '. ~:~~ e .J-;.,fj~j[. 

,, ;l)ilcor~'~Gi. ." ~:P·~E~~~.,~~~~~~~~eL grid sp~c~rs located within the active 
~fuel regidn (i.e·~,;~not'iFIB):~~:lt,g~t<;>p ottom s;gacers). 
'( ·~ ''"t.{~~("L; Rt~jt' ~~~~~0~ 
lnta j=,...uel Assemblies'are fuel assemb · 's..,without known or suspected 
claddihgldefects greater than pinhole le or hairline cracks and which can be 
handled by ~r:m~l~eaqs. FJ:J~I a~emblies without fuel rods in fuel rod 
locations shall notlfi~~ c1tfsi~Las intact fuel assemblies unless dummy fuel 
rods are used to displace an amount of water greater than or equal to that 
displaced by the original fuel rod(s). Trojan fuel assemblies not loaded into 
DFCs or FFCs are classified as intact assemblies. 

Minimum Enrichment is the minimum assembly average enrichment. Natural 
uranium blankets are not considered in determining minimum enrichment. 

Non-Fuel Hardware is defined as Burnable Poison Rod Assemblies (BPRA), 
Thimble Plug Devices (TPDs), and Rod Cluster Control Assemblies (RCCAs). 

Planar-Average Initial Enrichment is the average of the distributed fuel rod 
initial enrichments within a given axial plane of the assembly lattice. 
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Definitions (continued) 

Trojan Damaged Fuel Containers (or Canisters) are Holtec damaged fuel 
containers custom-designed for Trojan plant damaged fuel and fuel debris as 
depicted in Drawing 4119, Rev. 1. 

7 

Trojan Failed Fuel Cans are non-Holtec designed Trojan plant-specific 
damaged fuel containers that may be loaded with Trojan plant damaged fuel 
assemblies, Trojan fuel assembly metal fragments (e.g., portions of fuel rods 
and grid assemblies, bottom nozzles, etc.), a Trojan fuel rod storage container, 
a Trojan Fuel Debris Process Can Capsule, or a Trojan Fuel Debris Process 
Can. The Trojan Failed Fuel Can is depicted in Drawings PFFC-001, 
Rev. 8 and PFFC-002 Rew.,r:'l' . . '•::: p:, .. _ t·''\, .('.· c; ,f # t' 
Troja~:Fp~l/b""ebris_ Process CanS"'atie,~~®j~n plant-specific canisters _ 
col)t"atmng fuel debrrs (metal fragments) anq,4were used to process orgamc 
me~i~'removed from the Trojan plant spenffl;l€¥1~pool·during cleanup 
o;D'erations in preparation for spent fuel pool de~G?mmissioning. Trojan Fuel 

t4112)ebris:.P(o()ess Cans are loaded into 1r,eja5,;Fuefbebris Process Can 
r_, :Capsul~s··o•r,(jirectly into Trojan Failet1?J;uei Cans·~~he Trojan Fuel Debris 
·-.,.Process ·o~·8;.i~ dEfpicted;;irtF::igur:e 1!!~?a~6B of the H'I'=$TAR1 oo System Safety 

Analysis ~:;~~\ ,fRev~/-~::~-~-;~ \. :ttf -~ · 
Trojaifl:•Fue~lb '*P'f6cess~~~- "~ajiisules are T n plant-specific canisters 
that\'c~·ntain '11 . i"f :jallF -~'"? •. .. ''bris,J?reeess ...• s and are vacuumed, 
purgedi~b-ackfiiY£3a;\\NitH;i iri~rm ... "'<'thed~s~~-f~welded~losed. The Trojan Fuel 

C""'Debr"i':;;>·•; .. ;#,·'·'-~s G.arn !a -~ is~depictaM$l'h;.Figure~:J~~2.1 oc of the HI-STAR 1 oo 

'::~e~~s.terli·: . \-~A~.~!~~t ,-;;-~:7~RelV: ,!5. . {;;&i· -

el!)' maged Fuel A$:serp:Q!ies a , el asS,,el.mofies where all the exterior rods 
in ( S?embly are visualfy inspected anGI 1abbwn to be intact. The interior 

< o' ,t~ ·~ '*' 
rods o"f ifte assembly are in place; howe'\ler; the cladding of these rods is of 
unknown co.fu~:ition~i Thi9 defiliJ_ijion~jlly applies to Humboldt Bay fuel assembly 
array/class 6x6D ~Ra 7~W;t. ~;~;?:, \ 

ZR means any zirconium-based fuel cladding materials authorized for use in a 
commercial nuclear power plant reactor. 

(c) For MPCs partially loaded with stainless steel clad fuel assemblies, all 
remaining fuel assemblies in the MPC shall meet the more restrictive of the 
decay heat limits for the stainless steel clad fuel assemblies or the applicable 
ZR clad fuel assemblies. 

(d) For MPCs partially loaded with damaged fuel assemblies or fuel debris, all 
remaining ZR clad intact fuel assemblies in the MPC shall meet the more 
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5.(b)(1) Type, Form, and Quantity of Material (continued) 

r~strictive of the decay heat limits for the damaged fuel assemblies or the. intact 
fuel assemblies. 

- (e) For MPC-68s partially loaded with array/class 6x6A, 6x6B, 6x6C, or 8x8A fuel 
assemblies, all remaining ZR clad intact fuel assemblies in the MPC shall meet 
the more restrictive of the decay heat limits for the 6x6A, 6x6B, 6x6C, and 
8x8A fuel assemblies or the applicable Zircaloy clad fuel assemblies. 

(f) PWR non-fuel hardware and neutron sources are not authorized for 
transportation except as specifically provided for in Appendix A to this CoC. 

,;;;,, ,tf'.""~ f:fit if:' .~'% 
(g) BWR stainless-l:;t'8~r'chanh~ls ~r,r -~rol blades are not authorized for 

~- ~· ~.' ' .>:;)' 

transp®rtati.<Dn~"' -~--"" 'fl'~"'"t 
'- '"'·-,""~-~!· . "' """!!' i~·\, 

(h) For~spent fuel assemblies to be loaded into MP'C-32s, core average soluble 
5'of:on, assembly average specific power, and''Etssembly average moderator 

~"'t~mperatur.~ in which the fuel assembli_es were irra.diated, shall be determined 
,:<.~ccordi?i~;-t§~?eption 1.2.3.7.1 of the·:~~~;-:and the''values shall be compared 

'against ttl'e:jli.rjqits1specifie~;;in Part ~I;..ie"f--ffable A.1 ifi·~ppendix A of this 
Certificat~of~ : rn'plian'oe: ·- - -.. ·x ' • 

.;,~:·;,· ~ .' ':1i 
·.~~"'. ~\ -:·;/····' .t~ . ~~;,'!\ •.· ·~ 

(i) For sp~nt f', -~~if15'1ies-T6"5 _:; intol~PC-3~§~'the reactor records on 
speflt;'fdel ass' _ bilie~awer;am I!IP shatiA)e confifmed through physical 

-~~:~\ ,: ,' ~.,'.·.·,·. . •;- ···:· ~"! ~'" -~. :_,· .... ' ': ~ ~;- . . ,." •' 'P ,,,_,. 

burn'u.~;i!hieas.ure"f:n~nlsi~ Gl~s'erioea in) -ion 1.2·:S~.2 of the application. 

Criticality safety tnE'~s~~'\;~;~f J;:~~ ~ . . "'" 
In addition to the requir~':!~~s of Subparf{G ,:,.,:rr~.}OFR 

t-.d-' ,..,-'h ?._, 

(a) Each package shall t#~#'both prepared for shipment and\'Qperated in accordance with detailed 
written operating procedur~s_~.Pr edures for I:>O.t~reparation and operation shall be 
developed. At a minimum, tH·os ~~urg'§1Shafi include the provisions provided in Chapter 
7 of the application. 

(b) All acceptance tests and maintenance shall be performed in accordance with detailed written 
procedures. Procedures for acceptance testing and maintenance shall be developed and 
shall include the provisions provided in Chapter 8 of the application. 

7. The maximum gross weight of the package as presented for shipment shall not exceed 282,000 
pounds, except for the HI-STAR HB, where the gross weight shall not exceed 187,200 pounds. 

8. The package shall be located on the transport vehicle such that the bottom surface of the bottom 
impact limiter is at least 9 feet (along the axis of the overpack) from the edge of the vehicle. 
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9. The personnel barrier shall be installed at all times while transporting a loaded overpack. 

10. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. · 

11. Transport by air of fissile material is not authorized. 

12. Revision No.7 of this certificate may be used until October 31, 2011. 

13. Expiration Date: March 31, 2014 

Attachment: Appendix A 

( 
"<"";;;~)>. Ji~ 
-~:REGU~IORY COMMISSION 

Date: OctoberJQL, 2010 
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Page: Table: 

Page A-1 to A-23 Table A.1 

Page A-1 

A-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

INDEX TO APPENDIX A 

Description:· 

Fuel Assembly Limits 

MPC-24: Uranium oxide, PWR intact fuel assemblies 
listed in Table A.2. 

MPC-68: Uranium oxide, BWR intact fuel assemblies 
listed in Table A.3 with or without Zircaloy channels. 

MPC-68: Uranium oxide, BWR damaged fuel assemblies, 
with or without Zircaloy channels, placed in damaged fuel 
containers. Uranium oxide BWR damaged fuel assemblies 
shall meet the criteria specified in Table A.3 for fuel 
assembly array/class 6x6A, 6X6C, 7x7 A, or 8x8A. 

MPC-68: Mixed oxide (MOX), BWR intact fuel 
assemblies, with or without Zircaloy channels. MOX BWR 
intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6B. 

MPC-68: Mixed oxide (MOX), BWR damaged fuel 
assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. MOX BWR damaged fuel 
assemblies shall meet the criteria specified in Table A.3 
for fuel assembly array/class 6x6B. 

MPC-68: Thoria rods (Th02 and U02) placed in Dresden 
Unit 1 Thoria Rod Canisters 

MPC-68F: Uranium oxide, BWR intact fuel assemblies, 
with or without Zircaloy channels. Uranium oxide BWR 
intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7 A, 
or 8x8A. 

MPC-68F: Uranium oxide, BWR damaged fuel 
assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. Uranium oxide BWR damaged 
fuel assemblies ~hall meet the criteria specified in Table 
A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7 A, or 
8x8A. 

MPC-68F: Uranium oxide, BWR fuel debris, with or 
without Zircaloy channels, placed in damaged fuel 
containers. The original fuel assemblies for the uranium 
oxide BWR fuel debris shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6A, 6x6C, 
7x7 A, or 8x8A. 

A-i 
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A-10 Table A. 1 
(Cont'd) 

A-11 

A-12 

A-13 

A-15 

A-16 

A-17 

A-18 

A-19 

A-20 to A-21 

A-22 to A-23 

A-24 to A-27 Table A.2 

A-28 to A-33 Table A.3 

A-34 Table A.4 

MPC-68F: Mixed oxide (MOX), BWR intact fuel 
assemblies, with or without Zircaloy channels. MOX BWR 
intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6B. 

MPC-68F: Mixed oxide (MOX), BWR damaged fuel 
assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. MOX BWR damaged fuel 
assemblies shall meet the criteria specified in Table A.3 
for fuel assembly array/class 6x6B. 

MPC-68F: Mixed Oxide (MOX), BWR fuel debris, with or 
without Zircaloy channels, placed in damaged fuel 
containers. The original fuel assemblies for the MOX BWR 
fuel debris shall meet the criteria specified in Table A.3 for 
fuel assembly array/class 6x6B. 

MPC-68F: Thoria rods (Th02 and U02) placed in Dresden 
Unit 1 Thoria Rod Canisters. 

MPC-24E: Uranium oxide, PWR intact fuel assemblies 
listed in Table A.2. 

MPC-24E: Trojan plant damaged fuel assemblies. 

MPC-24EF: Uranium oxide, PWR intact fuel assemblies 
listed in Table A.2. 

MPC-24EF: Trojan plant damaged fuel assemblies. 

MPC-24EF: Trojan plant Fuel Debris Process Can 
Capsules and/or Trojan plant fuel assemblies classified as 
fuel debris. 

MPC-32: Uranium oxide, PWR intact fuel assemblies in 
array classes 15X15D, E, F, and Hand 17X17A, B, and C 
as listed in Table A.2. 

MPC-HB: Uranium oxide, intact and/or undamaged fuel 
assemblies and damaged fuel assemblies, with or without 
channels, meeting the criteria specified in Table A.3 for 
fuel assembly array/class 6x6D or 7x7C. 

PWR Fuel Assembly Characteristics 

BWR Fuel Assembly Characteristics 

Fuel Assembly Cooling, Average Burnup, and Initial 
Enrichment MPC-24/24E/24EF PWR Fuel with Zircaloy 
Clad and with Non-Zircaloy In-Core Grid Spacers. 

A-ii 
213 



( 

Appendix A - Certificate of Compliance 9261, Revision 8 

Page: Table: 

A-34 Table A5 

A-35 Table A6 

A-35 Table A7 

A-36 Table AS 

A-36 Table A9 

A-37 Table A10 

A-37 Table A11 

A-38 Table A12 

A-39 Table A13 

A-40 

INDEX TO APPENDIX A 

Description: 

Fuel Assembly Cooling, Average Burnup, and Initial 
Enrichment MPC-24/24E/24EF PWR Fuel with Zircaloy 
clad and with Zircaloy In-Core Grid Spacers. 

Fuel Assembly Cooling, Average Burnup, and Initial 
Enrichment MPC-24/24E/24EF PWR Fuel with Stainless 
Steel Clad. 

Fuel Assembly Cooling, Average Burnup, and Initial 
Enrichment-MPC-68. 

Trojan Plant Fuel Assembly Cooling, Average Burnup, and 
Initial Enrichment Limits. 

Trojan Plant Non-Fuel Hardware and Neutron Source 
Cooling and Burnup Limits. 

Fuel Assembly Cooling, Average Burnup, and Minimum 
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and 
with Non-Zircaloy In-Core Grid Spacers. 

Fuel Assembly Cooling, Average Burnup, and Minimum 
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and 
with Zircaloy In-Core Grid Spacers. 

Fuel Assembly Maximum Enrichment and Minimum 
Burnup Requirement for Transportation in MPC-32. 

Loading Configurations for the MPC-32. 

References. 

A-iii 
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Table A.1 (Page 1 of 23) 
Fuel Assembly Limits 

I. MPC MODEL: MPC-24 

d. 

A. Allowable Contents 

1. Uranium oxide, PWR intact fuel assemblies listed in TableA2 and meeting the following 
specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly 

i. ZR clad: 

ii. SS clad: 

Decay heat per assembly: 

i. ZR Clad: 

ii. SS Clad: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR or stainless steel (SS) as specified in Table A.2 
for the applicable fuel assembly array/class 

As specified in Table A.2 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.4 or A.5, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.6, as applicable. 

S833 Watts 

S488 Watts 

5 176.8 inches (nominal design) 

5 8.54 inches (nominal design) 

51,680 lbs 

B. Quantity per MPC: Up to 24 PWR fuel assemblies. 

C. Fuel assemblies shall not contain non-fuel hardware or neutron sources. 

D. Damaged fuel assemblies and fuel debris are not authorized for transport in the MPC-24. 

E. Trojan plant fuel is not permitted to be transported in the MPC-24. 

A-1 of40 
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Table A.1 (Page 2 of 23) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 

A. Allowable Contents 

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, except assembly classes 6x60 and 
7x7C, with or without Zircaloy channels, and meeting the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

i. ZR clad: 

ii. SS clad: 

e. Decay heat per assembly: 

i. ZR Clad: 

a. SS Clad: 

f. Fuel assembly length: 

g. Fuel assembly width: 

h. Fuel assembly weight: 

ZR or stainless steel (SS) as specified in Table A.3 
for the applicable fuel assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.7, except for (1) array/class 6x6A, 6x6C, 
7x7 A, and 8x8A fuel assemblies, which shall have a 
cooling time_::: 18 years, an average burnup ~ 
30,000 MWD/MTU, and a minimum initial 
enrichment_::: 1.45 wt% 235U, and (2) array/class 
8x8F fuel assemblies, which shall have a cooling 
time_::: 10 years, an average burnup ~ 27,500 
MWD/MTU, and a minimum initial enrichment_::: 2.4 
wt% z3su. 

An assembly cooling time after discharge_::: 16 
years, an average burnup ~ 22,500 MWD/MTU, and 
a minimum initial enrichment_::: 3.5 wt% 235U. 

S.272 Watts, except for array/class 8X8F fuel 
assemblies, which shall have a decay heat S.183.5 
Watts. 

S.83 Watts 

~ 176.2 inches (nominal design) 

~ 5.85 inches (nominal design) 

~ 700 lbs, including channels 

A-2 of 40 
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Table A.1 (Page 3 of 23) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria 
specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7 A, or 8x8A, and meet the 
following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time~ 18 
years, an average burnup ~ 30,000 MWD/MTU, and 
a minimum initial enrichment~ 1.45 wt% 235U. 

~ 135.0 inches (nominal design) 

~ 4. 70 inches (nominal design) 

~ 550 lbs, including channels and damaged fuel 
containers 

A-3 of 40 
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Table A.1 (Page 4 of 23) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

3. Mixed oxide (MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR 
intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 
6x6B and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for fuel assembly 
array/class 6x6B. 

As specified in Table A.3 for fuel assembly 
array/class 6x6B. 

An assembly post-irradiation cooling time~ 18 
years, an average burnup.:: 30,000 MWD/MTIHM, 
and a minimum initial enrichment~ 1.8 wt% 235U for 
the uo2 rods . 

.:: 135.0 inches (nominal design) 

.::4.70 inches (nominal design) 

.::400 lbs, including channels 

A-4 of40 
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Table A.1 (Page 5 of 23) 
Fuel Assembly Limits 

II. MPC MODEL: MPC-68 (continued) 

A Allowable Contents (continued) 

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. MOX BWR damaged fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6B and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly _width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for array/class 6x6B. 

As specified in Table A.3 for array/class 6x6B. 

An assembly post-irradiation cooling time ~ 18 
years, an average burnup ~ 30,000 MWD/MTIHM, 
and a minimum initial enrichment~ 1.8 wt% 235U for 
the U02 rods. 

~ 135.0 inches (nominal design) 

~ 4. 70 inches (nominal design) 

~ 550 lbs, including channels and damaged fuel 
containers. 
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II. MPC MODEL: MPC-68 (continued) 

A. Allowable Contents (continued) 

Table A.1 (Page 6 of 23) 
Fuel Assembly Limits 

5. Thoria rods (Th02 and U02) placed in Dresden Unit 1 Thoria Rod Canisters (as shown in Figure 
1.2.11A of the HI-STAR 100 System application, Revision 15) and meeting the following 
specifications: 

a. Cladding type: ZR 

b. Composition: 98.2 wt.% Th02, 1.8 wt.% U02 with an enrichment 
of 93.5 wt. % 235U. 

c. Number of rods per Thoria Rod .:s. 18 
Canister: 

d. Decay heat per Thoria Rod Canister: .:s. 115 Watts 

e. Post-irradiation fuel cooling time and 
average burnup per Thoria Rod 
Canister: 

f. Initial heavy metal weight: 

g. Fuel cladding O.D.: 

h. Fuel cladding I.D.: 

i. Fuel pellet 0.0.: 

j. Active fuel length: 

k. Canister weight: 

A fuel post-irradiation cooling time.:::. 18 years and an 
average burnup .:s._16,000 MWD/MTIHM. 

.:s. 27 kg/canister. 

.:::. 0.412 inches 

.:s. 0.362 inches 

.:s. 0.358 inches 

.:s. 111 inches 

.:s. 550 lbs, including fuel 

B. Quantity per MPC: Up to one (1) Dresden Unit 1 Thoria Rod Canister plus any combination of 
damaged fuel assemblies in damaged fuel containers and intact fuel assemblies, up to a total of 68. 

C. Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68. 

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C, or 8x8A) with one 
Antimony-Beryllium neutron source are authorized for loading in the MPC-68. The Antimony-Beryllium 
source material shall be in a water rod location. 

A-6 of40 
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Table A.1 ·(Page 7 of 23) 
Fuel Assembly Limits 

. Ill. MPC MODEL: MPC-68F 

A. Allowable Contents 

1. Uranium oxide, BWR intact fuel assemblies, with or without Zircaloy channels. Uranium oxide BWR 
intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 
6x6A, 6x6C, 7x7 A, or 8x8A and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time~ 18 
years, an average burnup.:;: 30,000 MWD/MTU, and 
a minimum initial enrichment~ 1.45 wt% 235U. 

.:;: 176.2 inches (nominal design) 

.:::. 5.85 inches (nominal design) 

.:;: 400 lbs, including channels 
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Table A.1 (Page 8 of 23) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in 
damaged fuel containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria 
specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7 A, or 8x8A, and meet the 
following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

As specified in Table A.3 for the applicable fuel 
assembly array/class. 

An assembly post-irradiation cooling time~ 18 
years, an average burnup .s 30,000 MWD/MTU, and 
a minimum initial enrichment~ 1.45 wt% 235U. 

.s 135.0 inches (nominal design) 

_s 4. 70 inches (nominal design) 

_s 550 lbs, including channels and damaged fuel 
containers 
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Table A.1 (Page 9 of 23) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

3. Uranium oxide, BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel 
containers. The original fuel assemblies for the uranium oxide BWR fuel debris shall meet the 
criteria specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet 
the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for the applicable original 
fuel assembly array/class. 

As specified in Table A.3 for the applicable original 
fuel assembly array/class. 

An assembly post-irradiation cooling time ::: 18 
years, an average burnup .s 30,000 MWD/MTU, and 
a minimum initial enrichment::: 1.45 wt% 235U for the 
original fuel assembly . 

.s 135.0 inches (nominal design) 

.s 4.70 inches (nominal design) 

.s 550 lbs, including channels and damaged fuel 
containers 
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Table A.1 (Page 10 of 23) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

4. Mixed oxide (MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR 
intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class 
6x6B and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for fuel assembly 
array/class 6x6B. 

As specified in Table A.3 for fuel assembly 
array/class 6x6B. 

An assembly post-irradiation cooling time ~ 18 
years, an average burnup .:::_ 30,000 MWD/MTIHM, 
and a minimum initial enrichment~ 1.8 wt% 235U for 
the U02 rods . 

.:::. 135.0 inches (nominal design) 

.:::_ 4.70 inches (nominal design) 

.:::. 400 lbs, including channels 
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Table A.1 (Page 11 of 23) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

5. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed 
in damaged fuel containers. MOX BWR intact fuel assemblies shall meet the criteria specified in 
Table A.3 for fuel assembly array/class 6x6B and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for array/class 6x6B. 

As specified in Table A.3 for array/class 6x6B. 

An assembly post-irradiation cooling time~ 18 
years, an average burnup,::: 30,000 MWD/MTIHM, 
and a minimum initial enrichment~ 1.8 wt% 235U for 
the U02 rods. 

,::: 135.0 inches (nominal design) 

,:::4.70 inches (nominal design) 

,::: 550 lbs, including channels and damaged fuel 
containers 
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Table A.1 (Page 12 of 23) 
Fuel Assembly Limits 

Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

6. Mixed oxide (MOX), BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel 
containers. The original fuel assemblies for the MOX BWR fuel debris shall meet the criteria 
specified in Table A.3 for fuel assembly array/class 6x6B and meet the following specifications: 

a. Cladding type: 

b. Maximum planar-average initial 
enrichment: 

c. Initial maximum rod enrichment: 

d. Post-irradiation cooling time, average 
burnup, and minimum initial 
enrichment per assembly: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR 

As specified in Table A.3 for original fuel assembly 
array/class 6x6B. 

As specified in Table A.3 for original fuel assembly 
array/class 6x6B. 

An assembly post-irradiation cooling time_::: 18 
years, an average burnup .:=: 30,000 MWD/MTIHM, 
and a minimum initial enrichment_::: 1.8 wt% 235U for 
the U02 rods in the original fuel assembly . 

.:=: 135.0 inches (nominal design) 

,:=: 4. 70 inches (nominal design) 

.:=: 550 lbs, including channels and damaged fuel 
containers 
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Ill. MPC MODEL: MPC-68F (continued) 

A. Allowable Contents (continued) 

Table A.1 (Page 13 of 23) 
Fuel Assembly Limits 

7. Tho ria rods (Th02 and U02) placed in Dresden Unit 1 Theria Rod Canisters (as shown in Figure 
1.2.11A of the HI-STAR 100 System application, Revision 15) and meeting the following 
specifications: 

a. Cladding Type: ZR 

b. Composition: 98.2 wt.% Th02, 1.8 wt.% U02 with an enrichment 
of 93.5 wt. % 235U. 

c. Number of rods per Theria Rod .:s. 18 
Canister: 

d. Decay heat per Theria Rod Canister: .:s. 115 Watts 

e. Post-irradiation fuel cooling time and 
average burnup per Theria Rod 
Canister: 

f. Initial heavy metal weight: 

g. Fuel cladding 0.0.: 

h. Fuel cladding I.D.: 

i. Fuel pellet O.D.: 

j. Active fuel length: 

k. Canister weight: 

A fuel post-irradiation cooling time.:::. 18 years and an 
average burnup 5._16,000 MWD/MTIHM. 

.:s. 27 kg/canister 

;:: 0.412 inches 

.:s. 0.362 inches 

.:s. 0.358 inches 

.:s. 111 inches 

.:s. 550 lbs, including fuel 
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Ill. MPC MODEL: MPC-68F (continued) 

B. Quantity per MPC: 

Table A.1 (Page 14 of 23) 
Fuel Assembly Limits 

Up to four (4) damaged fuel containers containing uranium oxide or MOX BWR fuel debris. The 
remaining MPC-68F fuel storage locations may be filled with array/class 6x6A, 6x6B, 6x6C, 7x7 A, and 
8x8A fuel assemblies of the following type, as applicable: 

1. Uranium oxide BWR intact fuel assemblies; 
2. MOX BWR intact fuel assemblies; 
3. Uranium oxide BWR damaged fuel assemblies placed in damaged fuel containers; 
4. MOX BWR damaged fuel assemblies placed in damaged fuel containers; or 
5. Up to one (1) Dresden Unit 1 Thoria Rod Canister. 

C. Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68F. 

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C or 8x8A) with one 
Antimony-Beryllium neutron source are authorized for loading in the MPC-68F. The Antimony
Beryllium neutron source material shall be in a water rod location. 
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Table A.1 (Page 15 of 23) 
Fuel Assembly Limits 

IV. MPC MODEL: MPC-24E 

A. Allowable Contents 

1. Uranium oxide, PWR intact fuel assemblies listed in Table A.2 and meeting the following 
specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Post-irradiation cooling time, average 
burnup, and minimum initial enrichment 
per assembly 

i. ZR clad: 

ii. SS clad: 

iii. Trojan plant fuel 

iv Trojan plant non-fuel hardware and 
neutron sources 

d. Decay heat per assembly 

i. ZR Clad: 

ii. SS Clad: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR or stainless steel (SS) as specified in Table A.2 
for the applicable fuel assembly array/class 

As specified in Table A.2 for the applicable fuel 
assembly array/class. 

Except for Trojan plant fuel, an assembly post
irradiation cooling time, average burnup, and 
minimum initial enrichment as specified in Table A.4 
or A.5, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.6, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.B. 

Post-irradiation cooling time, and average burnup as 
specified in Table A.9 

Except for Trojan plant fuel, decay heat::::; 833 Watts. 
Trojan plant fuel decay heat: ::::; 725 Watts 

::::; 488 Watts 

_::: 176.8 inches (nominal design) 

_::: 8.54 inches (nominal design) 

_::: 1,680 lbs, including non-fuel hardware and neutron 
sources 

A-15 of 40 
229 



I 
\ 

Appendix A - Certificate of Compliance 9261, Revision 8 

Table A.1 (Page 16 of 23) 
Fuel Assembly Limits 

IV. MPC MODEL: MPC-24E 

A. Allowable Contents (continued) 

2. Trojan plant damaged fuel assemblies meeting the applicable criteria listed in Table A.2 and 
meeting the following specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Fuel assembly post-irradiation cooling 
time, average burnup, decay heat, and 
minimum initial enrichment per 
assembly 

d. Fuel assembly length: 

e. Fuel assembly width: 

f. Fuel assembly weight: 

ZR 

3.7% 23su 

An assembly post-irradiation cooling time, average 
burnup, and initial enrichment as specified in Table 
A.8 

Decay Heat: :::: 725 Watts 

.:::. 169.3 inches (nominal design) 

.:::. 8.43 inches (nominal design) 

.:::. 1,680 lbs, including DFC or Failed Fuel Can 

B. Quantity per MPC: Up to 24 PWR intact fuel assemblies. For Trojan plant fuel only, up to four (4) 
damaged fuel assemblies may be stored in fuel storage locations 3, 6, 19, and/or 22. The remaining 
MPC-24E fuel storage locations may be filled with Trojan plant intact fuel assemblies. 

C. Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the MPC spacer 
installed. Fuel from other plants is not permitted to be transported in the Trojan MPCs. 

D. Except for Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or neutron sources. 
Trojan intact fuel assemblies containing non-fuel hardware may be transported in any fuel storage 
location. 

E. Trojan plant damaged fuel assemblies must be transported in a Trojan Failed Fuel Can or a Holtec 
damaged fuel container designed for Trojan Plant fuel. 

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant intact fuel 
assembly (one source per fuel assembly) may be transported in any one MPC. Each fuel assembly 
neutron source may be transported in any fuel storage location. 

G. Fuel debris is not authorized for transport in the MPC-24E. 

( H. Trojan plant non-fuel hardware and neutron sources may not be transported in the same fuel storage 
location as a damaged fuel assembly. 
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Table A.1 (Page 17 of 23) 
Fuel Assembly Limits 

V. MPC MODEL: MPC-24EF 

A. Allowable Contents 

1. Uranium oxide, PWR intact fuel assemblies listed in Table A.2 and meeting the following 
specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Post-irradiation cooling time, average 
burnup, and minimum initial enrichment 
per assembly 

i. ZR clad: 

ii. SS clad: 

iii Trojan plant fuel: 

iv Trojan plant non-fuel hardware and 
neutron sources: 

d. Decay heat per assembly: 

a. ZR Clad: 

b. SS Clad: 

e. Fuel assembly length: 

f. Fuel assembly width: 

g. Fuel assembly weight: 

ZR or stainless steel (SS) as specified in Table A.2 
for the applicable fuel assembly array/class. 

As specified in Table A.2 for the applicable fuel 
assembly array/class. 

Except for Trojan plant fuel, an assembly post
irradiation cooling time, average burnup, and 
minimum initial enrichment as specified in Table A.4 
or A.5, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.6, as applicable. 

An assembly post-irradiation cooling time, average 
burnup, and minimum initial enrichment as specified 
in Table A.8. 

Post-irradiation cooling time, and average burnup as 
specified in Table A.9. 

Except for Trojan plant fuel, decay heat s 833 Watts. 
Trojan plant fuel decay heat: s 725 Watts. 

s 488 Watts 

_::: 176.8 inches (nominal design) 

_::: 8.54 inches (nominal design) 

_::: 1,680 lbs, including non-fuel hardware and neutron 
sources. 
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V. MPC MODEL: MPC-24EF 

A. Allowable Contents (continued) 

Table A.1 (Page 18 of 23) 
Fuel Assembly Limits 

2. Trojan plant damaged fuel assemblies meeting the applicable criteria listed in Table A.2 and 
meeting the following specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Fuel assembly post-irradiation cooling 
time, average burnup, decay heat, and 
minimum initial enrichment per assembly: 

d. Fuel assembly length: 

e. Fuel assembly width: 

f. Fuel assembly weight: 

ZR 

3.7% 23su 

An assembly post-irradiation cooling time, average 
burnup, and initial enrichment as specified in Table 
A.B. 

Decay Heat: s 725 Watts 

~ 169.3 inches (nominal design) 

~ 8.43 inches (nominal design) 

~ 1,680 lbs, including DFC or Failed Fuel Can. 
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Table A.1 (Page 19 of 23) 
Fuel Assembly Limits 

V. MPC MODEL: MPC-24EF 

A. Allowable Contents (continued) 

3. Trojan Fuel Debris Process Can Capsules and/or Trojan plant fuel assemblies classified as fuel 
debris, for which the original fuel assemblies meet the applicable criteria listed in Table A.2 and 
meet the following specifications: 

a. Cladding type: 

b. Maximum initial enrichment: 

c. Fuel debris post-irradiation cooling time, 
average burnup, decayheat, and 
minimum initial enrichment per 
assembly: 

d. Fuel assembly length: 

e. Fuel assembly width: 

f. Fuel assembly weight: 

ZR 

3.7% 23su 

Post-irradiation cooling time, average burnup, and 
initial enrichment as specified in Table A.8. 

Decay Heat: ::;; 725 Watts 

.:::. 169.3 inches (nominal design) 

.:::. 8.43 inches (nominal design) 

.:::. 1 ,680 lbs, including DFC or Failed Fuel Can. 

B. Quantity per MPC: Up to 24 PWR intact fuel assemblies. For Trojan plant fuel only, up to four (4) 
damaged fuel assemblies, fuel assemblies classified as fuel debris, and/or Trojan Fuel Debris Process 
Can Capsules may be stored in fuel storage locations 3, 6, 19, and/or 22. The remaining MPC-24EF 
fuel storage locations may be filled with Trojan plant intact fuel assemblies. 

C. Trojan plant fuel must be transported in the custom-designed Trojan MPCs with the MPC spacer 
installed. Fuel from other plants is not permitted to be transported in the Trojan MPCs. 

D. Except for Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or neutron sources. 
Trojan intact fuel assemblies containing non-fuel hardware may be transported in any fuel storage 
location. 

E. Trojan plant damaged fuel assemblies, fuel assemblies classified as fuel debris, and Fuel Debris 
Process Can Capsules must be transported in a Trojan Failed Fuel Can or a Holtec damaged fuel 
container designed for Trojan Plant fuel. 

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant intact fuel 
assembly (one source per fuel assembly) may be transported in any one MPC. Each fuel assembly 
neutron source may be transported in any fuel storage location. 

G. Trojan plant non-fuel hardware and neutron sources may not be transported in the same fuel storage 
location as a damaged fuel assembly. 

A-19 of 40 
233 



( 

Appendix A - Certificate of Compliance 9261, Revision 8 

VI. MPC MODEL: MPC-32 

A. Allowable Contents 

Table A.1 (Page 20 of 23) 
Fuel Assembly Limits 

1. Uranium oxide, PWR intact fuel assemblies in array/classes 15x15D, E, F, and Hand 17x17A, B, 
and C listed in Table A.2 and meeting the following specifications: 

ZR 
a. Cladding type: 

b. Maximum initial enrichment: As specifiea·'irn:Jable A.2 for the applicable fuel 
~~~"'r, '"''' assembly arraylcll!iS$. 
~- c.·.)_ •··••w~• ,.,;' 

c. Post-irradiation cooling time. maximum An assembly post:::irra~Iation cooling time, average 
average burnupf"and minimym initial burnup, ano,.miriimum'initial enrichment as specified 
enrichment pe'r,sassembly:~,-~f£.<'.·, ·. in Tabi~A:~:e·~:&FA.11, ~sapplicable. 

/Alhf*1;, ~ ~l':~~;r~:~~: \\ . , .. ~ , 't· ~ ~ ~ ~, \t d -~ j (·~.~, 
d. Minimum ave(ag.e burnup pet:·assernbly i;~··CalcU'Iat alue as a fur-;rG1:ion of initial enrichment. 

(Assembly Burriup shall be cbn~fr'med per See Ta~~~-w~12 %·;r," 

Subsection 1.2':'3:7.2 of the SA8~t).)Vtlich.ls._.o::~ .... ;~;,~~,t~l;;/ . 
hereby include'~f'py refet~·f!ce) ~';.;·;h.,!'T '£:'iF'';r-~·";::":;· · 

'(jr s~;!i·( ,, '.. '· l ~\ ):~:~,;~}'' 
e. Decay heat per a.~$embly:" ;Tf3'Z5x¥ts/a 

t."·::£;q, 
~** 

f. Fuel assembly len~\titJ:~'ii· 
~d·{~i""" 

g. Fuel assembly width: 

h. Fuel assembly weight: 

es (~,g~ik~l design) 
:~. '!:;1{:;4'-fft 

s 8.54 inches*,,pj'Ominal design) 

i. Operating parameters during irradiation of the assembly (Assembly operating parameters shall 
be determined per Subsection 1.2.3.7.1 of the SAR, which is hereby included by reference) 

Core ave. soluble boron concentration: 

Assembly ave. moderator temperature: 

Assembly ave. specific power: 

S 1,000 ppmb 

s 601 K for array/classes 15x15D, E, F, and H 
5, 610 K for array/classes 17x17A, B, and C 

s 47.36 kW/kg-U for array/classes 15x15D, E, F, and 
H 
s 61.61 kW/kg-U for array/classes 17x17A, B, and C 
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Table A.1 (Page 21 of 23) 
Fuel Assembly Limits 

VI. MP C MODEL: MPC-32 (continued) 

B. Quantity per MPC: Up to 32 PWR intact fuel assemblies. 

C. Fuel assemblies shall not contain non-fuel hardware. 

D. Damaged fuel assemblies ar:~d tt:lel~~ebrl~l;aife: mol authorized for transport in MPC-32 . 
.p·•· '\,,~'(;~".~""'"> " • .. · '"''" 'tv <':.,,/Fit;~ ·""' 

E. Trojan plant fuel is n.~f,},germitted to be transported in tn·e~P:~.-32. ,, ~ 
"I+;&.;!J>"' 
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VII. MPC MODEL: MPC-HB 

A. Allowable Contents 

Table A.1 (Page 22 of 23) 
Fuel Assembly Limits 

1. Uranium oxide, INTACT and/or UNDAMAGED FUEL ASSEMBLIES, DAMAGED 
FUEL ASSEMBLIES, and FUEL DEBRIS, with or without channels, meeting the 
criteria specified in Table A.3 for fuet.assembly array/class 6x6D or 7x7C and the 
following specifications: r-t 2::::~ 

~ ' ''"'"&< 

a. Cladding typ~~~;:> ZR 
kf""'~'· ' ~~· b. Maximum.~planar:average enrichment: As specified in:ff~ble A.3 for the applicable 

,,, ffi,: ·, '· "\~·.. fueli~ssembly array/class. 
. ' ', .~: .• -.-..: J'• 

~ .· ¢~ ":u'"'~\~·f:~'"• \ ,· • ,.ii~~~·:~"- t:f-'>i'~~. 
c. Initial maximum rod efrri:cnment: f*s~~gecified in Table A.3 for the applicable 

~-!{!! • • _-;t~~ r ' !.~"" -"'tr -·· -~. .t~~-

~':Jc ,, . . ::~,;ji}~, (. _j<dl"'L~~::A~" ftlli'e:l:~ssembly arr~~class. 
d. Post-i~j~~iatiort~s~91ing·~i\?t.l~~y,r~C\gie\\',~'t · ·~~s~nibly post~l'~·~adiation cooling time~ 

burnup>,Jand n:iJ·"'' .l:lii'Tl initi~~~~~r~;c~'ti1;~~ '!ll9yea'''·-" n avep~'§)e burnup ~ 23,000 
bl " ~· ¥'> •• I· ' MW d " . . ' .. I per assem y· ,, ... , & ~r ,,, • ,;,; x v.,. · , an "'a\~mlmmum 1n1t1a 

'~··"*,!? . ~·<:, f, ~;· ~~· r '¥~::.:_..,>en .. 'ent ~ 2.<09"wt% 235U. "' .. ~·:.: ·-··:":~~·~i,~::r(~Jf::~~-~~....... ~."~. 
e. Fuel asseh'rt}lYcJength: J3.91 inc~,,s:7(nominal design) 

,.:._,··..,~.,·\ ,.~··. /'"'"·~; '1:'\ 

f. Fuel assembly·W:ta~.~: ~ 4.7o~.~!I~)Yes (nominal design) 
·, 

g. Fuel assembly weight: 

h. Decay heat per assembly: 

h. Decay heat per MPC: 
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Table A.1 (Page 23 of 23) 
Fuel Assembly Limits 

VII. MPC MODEL: MPC-HB (continued) 

B. Quantity per MPC-HB: Up to 80 fuel assemblies 

C. Damaged fuel assemblies and fuel debris must be stored in a damaged fuel container. 
Allowable Loading Configurations: Up tQ_28 damaged fuel assemblies/fuel debris, in 
damaged fuel containers, m~y ~-~ ~lacedf~ht&t,lf~~perjpheral fuel storage locations as 
shown in SAR Figure 6.L~, oJ;,~Upto' 40 damagstikf~ei !=JSSemblies/fuel debris, in damaged 
fuel containers, can be:""placed in a checkerboard patt~rPJl\f~s shown in SAR Figure 6.1.4. 
The remaining fue.'•4crc;;;~fions may be filled with intact and/or&llnpamaged fuel assemblies 
meeting the abo¥e·;ilpplicable specifications, or with intact an~1i;lr undamaged fuel 
assemblies piC!cea··in damaged fuel containers. ·"")~; 

NOTE 1: The tota\·~~uantity ®ji~~rrrqged fuel_or fuel deq;L~0~er~~tte~ in,,~§l.single damaged 
fuel container iS'*Hmited to the~e~Lii,valent we·jgllit;and/ swe;gial nuclear material quantity of one 
intact assembly .. ~r· ~ ·· '·:: Z' ' • · · ~.~.,:<:.: 

,··c" '. :-{.\ n\. ·., .. , "'~'"-' 
NOTE 2: Fuel ~ebris includes ·~·~erial0in the formx ··· :s~ debris cons:rS:fing of zirconium 
clad pellets, stai~less st~§1I~clad 'peli~rsr~m~[~ct;:~~lfe,s}<tor r:od:~s:~9ments;l;i·p to a maximum of 
one equivalent f4~J. asse~ol;y,;; ,;A:·maximwiD~of ~ t5~~g of st~iMi!¢ss steei~6Jad is allowed per 

cask. f:~.~J ~~:x·~$t1~1;.'c:c;~·;.:~~ Y~:i'';:~,,il!~:;,:. :~~::~;·~=:::J"i:J~Nf' . , 
.' :- · .. :::.· /~\ :~ :·.,~'~. 
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Fuel Assembly 
Array/Class 

Clad Material 
(Note 2) 

Design Initial U 
(kg/assy.) (Note 3) 

Initial Enrichment 
(MPC-24, 24E, and 
24EF) 
(wt% 23sU) 

No. of Fuel Rod 
Locations 

Fuel Clad 0.0. (in.) 

Fuel Clad I.D. (in.) 

Fuel Pellet Dia. (in.) 

Fuel Rod Pitch (in.) 

Active Fuel 
Length (in.) 

No. of Guide Tubes 

Guide Tube 
Thickness (in.) 

Table A.2 (Page 1 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

14x14A 

ZR 

.s 407 

14x14B 14x14C 14x14D 

ZR ZR ss 

.s 407 .s 425 .s 400 

,.5.~.6 (24) .s 4.0 (24) 
r '*:. :'f!: .. ,Jz 

<'5~ (24EhEF) .s 5.0 (24E/EF) 
- '4ii~" ... r,-}~ 

179 

~0.417 

. '.5. 0.3734 

A-24 of40 
238 

14x14E 

Zr 

.s 206 

,S5.0 

173 

~ 0.3415 

.s 0.3175 

.s 0.3130 

Note 6 

.s 102 

0 

N/A 
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Table A.2 (Page 2 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
15x15A 15x15B 

Array/Class 

Clad Material 
ZR ZR 

(Note 2) 

Design Initial U 
S464 S464 (kg/assy.) (Note 3) 

Initial Enrichment s4.1 (24) s 1,,j C?lf) 
(MPC-24, 24E, and '-'~ JC,,~--

24EF) 
(wt% 235U) 

Initial Enrichment 
(MPC-32d 
(wt.% 23 U) 
(Note 5) 

No. of Fuel Rod 
Locations 

Fuel Clad 0.0. (in.) 

Fuel Clad 1.0. (in.) 

Fuel Pellet Oia. 
(in.) 

Fuel Rod Pitch (in.) 

Active Fuel Length 
(in.) 

No. of Guide 
and/or Instrument 21 
Tubes 

Guide/Instrument 
Tube Thickness ~ 0.015 ~ 0.015 
(in.) 

15x15C 

ZR 

S464 

·'·~~- ~>,{""' 

<1'4"1 !(24r"~ -I.i.':~," ~~: 

s4.5 
(24E/EF) 

N/A 

~ 0.0165 

A-25 of 40 
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15x15D 

ZR 

S475 

4.1 (24) 
If 
~!1:76' 
(24E7EF);"-

17 

~ 0.0150 

15x15E 

ZR 

S475 

s 4.1 (24) 

s4.5 
(24E/EF) 

iJ:c.t
8
\; 

,,,,""(Note 5) 

"' ";;.208 
\•,. •'"'*;~~ 

~€)\!f428 
-~. 

i~Q.;-3790 

s 150 

17 

~ 0.0140 

15x15F 

ZR 

S475 

s 4.1 (24) 

S4.5 
(24E/EF) 

(Note 5) 

208 

~ 0.428 

s 0.3820 

s 0.3742 

s 0.568 

s 150 

17 

;: 0.0140 
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Fuel Assembly 
Array/ Class 

Clad Material 
(Note 2) 

Design Initial U 
(kg/assy.) (Note 3) 

Initial Enrichment 
(MPC-24, 24E, and 
24EF) 
(wt% z3sU) 

Initial Enrichment 
(MPC-32J 
(wt.% 23 U) 
(Note 5) 

No. of Fuel Rod 
Locations 

Fuel Clad O.D. (in.) 

Fuel Clad I.D. (in.) 

Fuel Pellet Dia. (in.) 

Fuel Rod Pitch (in.) 

Active Fuel 
Length (in.) 

No. of Guide and/or 
Instrument Tubes 

Guide/Instrument 
Tube 
Thickness (in.) 

Table A.2 (Page 3 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

15x15G 

ss 

,:::420 

.:::4.0 (24) 
.~K \ 

21 

:::0.0145 

15x15H 16x16A 

ZR ZR 

,:::475 ,:::443 

~ 3;:S;(2'~{ 
-~~) ;c:·:::,' ./r··i~, 
'~-4:6 {'21) 

\,,., 

,:::4.2 .::: 5.0 
(24E/EF) (24E/EF) 

N/A 

_:::0.568 

:::0.0140 :::0.0400 

A-26 of40 
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17x17A 17x17B 

ZR ZR 

_:::467 _:::467 

_:;4.0 (24) 
.:::4.0 (24) 

_:::4.4 
(24E/EF) 
(Note 7) 

.::: 150 

25 25 

:::0.016 :::0.014 

17x17C 

ZR 

,:::474 

,:::4.0 (24) 

,:::4.4 
(24E/EF) 

(Note 5) 

264 

:::0.377 

.:::0.3330 

.:::0.3252 

.:::0.502 

.:::150 

25 

:::0.020 
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Table A.2 (Page 4 of 4) 
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Notes: 

1. All dimensions are design nominal values. Maximum and minimum dimensions are 
specified to bound variations in design nominal values among fuel assemblies within a given 
array/class. 

2. ZR Designates cladding material made of Zirconium or Zirconium alloys. 

3. Design initial uranium weight is .th,ej~qmihalftfta~lum;~weight specified for each assembly by 
the fuel manufacturer or reaetqr~ser. For each PWR'fcfe(~9,s,embly, the total uranium 
weight limit specified in tl;lis~fable may be increased up to 2.thp~Ticent for comparison with 
users' fuel records to.a"ccount for manufacturer tolerances. '' 

' ... ~~, 
~~:"*1F 

4. Each guide tube replaces:·tour fuel rods. , 
t' ·~-.flt{"" '··:.._·?C'-·"·;_~t .. ~... . .. ':' .. - ·"···j~::~::}T·~:~:~ 

5. Minimum burnu~w~nd maxini~uri,-:Jhit1aJ enrict).tpert a~es .e:Gjf,ied in Table;;)A.12. 
' )-~-~~\ .. ~:--·":· ~ ~.~\1-i?~~--~\ ~l i/ ---~~-: ~;~_ 

6. This fuel assen1Hfy array/class:r d~s or;lly the lndi -l~t Unit 1 fue;.J~ssembly. This fuel 
assembly has t)wD pitches 1 it;~ dC ~l·sec~or~of~M <'. '"'"·,;bly. :These p:i.tohes are 0.441 

inches and 0.4~~~nche~_}sr!::, " .,~~~;~~-rrr;·~~~r~!~~~~::~·::;/ ,·;,;,:c ,; ,:';~.· 
7. Trojan plant-speeific fueris'gov~erned,·byltmeYiimits;specifie(:i;;;f,O'r··array/cla•ss 17x17B and will 

be transported in'~t'fie custon:l!:!'tie$igned ?Fr.0jaf:l-MP:~.;24E{BFcanisters.~~-The Trojan MPC-
24E/EF design is a·uthorized,to transporLOiiJiyJIJ:rojan' ,., ·fut,iuel witb:a maximum initial 
enrichment of 3. 7 Wt~0/o:235U. ' ~-· i · · ·. '''.,,; 

d"f•~ c' '' 

,' .. ,'\, 
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Table A.3 (Page 1 of 6) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
Array/Class 

Clad Material 
(Note 2) 

Design Initial U 
(kg/assy.) (Note 3) 

Maximum planar
average initial 
enrichment 
(wt.% 235U) 

Initial Maximum Rod 
Enrichment 
(wt.% 235U) 

No. of Fuel Rod 
Locations 

Fuel Clad I.D. (in.) 

Fuel Pellet Dia. (in.) 

Fuel Rod Pitch (in.) 

Active Fuel 
Length (in.) 

No. of Water Rods 
(Note 11) 

Water Rod 
Thickness (in.) 

Channel 
Thickness (in.) 

6x6A 

ZR 

s 110 

.,+'i 
s 0.710 

s 120 

1 or 0 

.::.o 

s 0.060 

6x6B 

ZR 

s 110 

s 120 

1' or 0 

.:::,0 

s 0.060 

6x6C 7x7A 7x7B 

ZR ZR ZR 

s 110 s 195 

s4.2 

s 0.738 

s 77.5 sBO s 150 

0 0 0 

N/A N/A N/A 

s 0.060 s 0.060 s 0.120 

A-28 of 40 
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8x8A 

ZR 

s 120 

S2.7 

S4.0 

63 or 64 

.:::. 0.4120 

< 0.3620 

s 0.3580 

s 0.523 

s 120 

1 or 0 

s 0.100 
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Fuel Assembly 
Array!Ciass 

Clad Material 
(Note 2) 

Design Initial U 
(kg/assy.) (Note 3) 

Maximum planar
average initial 
enrichment 
(wt.% z3sU) 

Initial Maximum Rod 
Enrichment 
(wt.% z3sU) 

No. of Fuel Rod 
Locations 

Fuel Clad O.D. (in.) 

Fuel Clad I.D. (in.) 

Fuel Pellet Dia. (in.) 

Fuel Rod Pitch (in.) 

Design Active Fuel 
Length (in.) 

No. of Water Rods 
(Note 11) 

Water Rod 
Thickness (in.) 

Channel 
Thickness (in.) 

Table A.3 (Page 2 of 6) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

8x8B 8x8C 8x8D 8x8E 8x8F 

ZR ZR ZR ZR ZR 

< 185 .:::. 185 .:::. 185 
-:i2~0~, \!f.¥~~ 

~~ ~ .... ~ JZ;!ff~ ,_, 
.:::. 185 

' '" """''" lij 1.1' CIJ 

.:::_4.2 .:::_4.2 

~· '·" 

·~; 

IY"' "'RGl:Z640t\ilj ''"~0.640 .:::_0.642 .:::_·6:·641, .:::_0.609 
F~ ~"~~~'i.i. !'"', 1% 

.:::. 150 .:::. 150 .:::. 150 .:::. 150 .:::. 150 

1 or 0 2 
1 -4 

5 
N/A 

(Note 7) (Note 12) 

_::0.034 > 0.00 > 0.00 .::0.034 .:: 0.0315 

.:::. 0.120 .:::. 0.120 .:::. 0.120 .:::. 0.100 .:::. 0.055 

A-29 of 40 
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9x9A 

ZR 

.:::. 177 

.:::_4.2 

.:::_5.0 

74/66 
(Note 5) 

.::0.4400 

.:::. 0.3840 

.:::. 0.3760 

.:::_0.566 

.:::. 150 

2 

> 0.00 

.:::. 0.120 
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Table A.3 (Page 3 of 6). 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
9x9B 9x9C 9x9D 

9x9E 9x9F 
9x9G 

Array/Class (Note 13) (Note 13) 

Clad Material 
ZR ZR ZR ZR ZR ZR 

(Note 2) 

Design Initial U 
~ 177 ~ 177 < 177 ~ 177 .:': 177 ~ 177 

(kg/assy.) (Note 3) -:-::'"fl<l' 

Maximum planar-
average initial 

~4.2 ~4.0 ~4.2 
enrichment 
(wt.% 235U) 

Initial Maximum 
Rod Enrichment ~5.0 <5.0 ·•(.,;:.~5.0 ~ 5.0 
(wt.% 23sU) ''"·"-i<· /'' _, 

No. of Fuel Rods 72 

Fuel Clad O.D. (in.) .::0.4240 

Fuel Clad J.D. (in.) ~ 0.3640 

Fuel Pellet Dia. 
~ 0.3745 ~ 0.3565 

(in.) 

Fuel Rod Pitch (in.) ~ 0.572 ~ 0.572 ~ 0.572 

Design Active Fuel 
.:': 150 ~ 150 ~ 150 ~ 150 ~ 150 ~ 150 

Length (in.) 

No. of Water Rods 1 
2 5 5 

1 
(Note 11) (Note 6) (Note 6) 

Water Rod 
> 0.00 _::0.020 .::0.0300 .::0.0120 .::0.0120 .::0.0320 

Thickness (in.) 

Channel 
~ 0.120 .:': 0.100 .:': 0.100 .:': 0.120 .:': 0.120 .:': 0.120 

Thickness (in.) 

A-30 of 40 
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Table A. 3 (Page 4 of 6) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Fuel Assembly 
10x10A 10x10B 10x10C 10x10D 10x10E Array/Class 

Clad Material (Note 2) ZR ZR ZR ss ss 

Design Initial U 
~ 186 ~ 186 ~ 186 ~ 125 ~ 125 (kg/assy.) (Note 3) 

Maximum planar-
average initial 
enrichment (wt.% 235U) 

~4.2 ~4.0 ~4.0 

Initial Maximum Rod 
~5.0 ~ 5.0 Enrichment (wt.% 235U) 

No. of Fuel Rod 
96 Locations 

Fuel Clad O.D. (in.) ~ 0.3940 

( Fuel Clad I.D. (in.) ~ 0.3500 

Fuel Pellet Dia. (in.) ~ 0.3430 

Fuel Rod Pitch (in.) ~ 0.557 

Design Active Fuel 
~83 Length (in.) 

No. of Water Rods (Note 
0 4 11) 

Water Rod Thickness 
N/A ~ 0.022 

(in.) 

Channel Thickness (in.) ~ 0.120 ~ 0.055 ~ 0.080 ~ 0.080 

A-31 of 40 
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Table A.3 (Page 5 of 6) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

6x6D 7x7C 
Zr Zr 

s 78 s 78 

s 2.6 s 2.6 

S4.0 

49 
;::: 0.486 
s 0.426 
s 0.411 
s 0.631 

s 80 
0 

( 

A-32 of 40 
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Table A.3 (Page 6 of 6) 
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) 

Notes: 

1. All dimensions are design nominal values. Maximum and minimum dimensions are 
specified to bound variations in design nominal values among fuel assemblies within a given 
array/class. 

2. ZR designates cladding material made from Zirconium or Zirconium alloys. 

3. Design initial uranium weight is .t,he)ur;ardum:~e{§li[~p~qifiyd for each asse.mbly b~ the .fu~l 
manufacturer or reactor user:'"cJor·each BWR fuel assembly,)he total uran1um we1ght llm1t 
specified in this table may~be !~creased up to 1.5% for com'pa'ri~[l with users' fuel records 
to account for manufac'bu~er's tolerances. l ~,,, 

If ~·i 

t7!:7~~k '0 

~t;_t·f· 

4. ~ 0.635 wt. % 235 l!·:?Pd ~ :L5:Z:8 wt.% total fissile plutonium.l~9:~u·~ifd 241 Pu), (wt. %of total 
fuel weight, i.e., CJ,biplus p,t:JGq,~)':··. ,,·•·;~;h_;,:c,•'" 

;>!~·~'~£ :.\~1:'-.~f¢{:·~~~; /'~--··\:~·<~it~ .. ~ /t' -c' ~-

5. This assembly ~~a~s contains;;r4•;;t'~taLfuel'rods; ·66 iulli~~~~glh rods and··.~:~partial length rods. 
~~:r~ -· . -~::~> .. ~; / .:· ·.. ·t.~r,,~.:~.;:· .•.. :l~-- ~-:( , . 

.. ., ... :.:-.. ~ .. -~ ;"· ·1.·,:",/\ . .'i'·• ·-.'~;;; -

6. Square, replaci~Jg,nine fu,eLrod§'.}~;.;,:~;?!i, .. :.i~'"····~··-·;.,, · 
:¥ ~-~-:'i:.~i~j."' '~;;E·,··~~;:-~c~:< ~~,~~.;'t.{itJl''>: 

7. Variable i' ... i!:::·:~~~ .... ."'· 

t'~~ ·'~''~':;~~~i . ,:;;;~ t 
8. This assembly ciE(s~;~~ontairn~f:9~~totatlft£r' 

rods. '4"'"' ' • 

. "t•"' 

, 'fl rods ~~~;;, 4 partial length 
~· 

d(P*~>rfi> ):v1~(:.l;=.;· : !·~.\)·~:~tr~:,t "' -~~;, 
9. This assembly class celtaiQ.s 91 total fuel'f0as;·'83 fulllength,Eo£ts and 8 partial length rods. 

,l',.f:j' . },~~;~~0. 

10. One diamond-shaped water rod"Jt~,placjng the fourcenter fuel rods and four rectangular 
water rods dividing the assembly.1nto1f~ar'El~adr~'@1s. 0'"'' 

« .,, •• _ ,"" "' 

11. These rods may be sealed at both ends and contain Zr material in lieu of water. 

12. This assembly is known as "QUAD+" and has four rectangular water cross segments 
dividing the assembly into four quadrants. 

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or 9x9F set of 
limits for clad O.D., clad I.D., and pellet diameter. 

14. Only two assemblies may contain one rod each with an initial maximum enrichment up to 
5.5 wt%. 
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Table A.4 

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND INITIAL ENRICHMENT 
MPC-24/24E/24/EF PWR FUEL WITH ZIRCALOY CLAD AND 

WITH NON-ZIRCALOY IN-CORE GRID SPACERS 

Post-irradiation 
Cooling Time 

{years) 

~9 

> 

Post-irradiati~·~ 
Cooling Time 

{years) 

.:::_6 

.:::_7 

.:::_9 

.::: 11 

.:::_14 

Assembly Burnup 
{MWD/MTU) 

.:::29,500 

. .:::34,500 

.:::39,500 

.:::24,500 

.:::29,500 

.:::34,500 

.:::39,500 

.:::44,500 

A-34 of40 

248 

Assembly Initial 
Enrichment 

{wt. % U-235) 

~ 2.3 

~2.6 
~~r~ 

,?' ~' 2.9 
'J' 

.v.; \:,: 

""~'ssembly Initial 
Enrichment 

{wt. % U-235) 

.:::_2.3 

.:::2.6 

.:::_2.9 

.:::3.2 

.:::_3.4 
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Table A.6 

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND INITIAL ENRICHMENT 
MPC-24/24E/24EF PWR FUEL WITH STAINLESS STEEL CLAD 

Post-irradiation 
Cooling Time 

(years) 

Post-irf~dJatio~ 
Coolin~)" :rJJ:n~,~ 

(years) ."~i' 

~5 

~7 

~8 

~9 

.::: 11 

_:::14 

.::: 19 

Assembly Burnup 
(MWD/MTU) 

.:::40,000 

fi;,/·<?:~f~:f7::·~,)~,,,:".·~~>~ ' 
Asserrt~.!yJBiclrnup 

(MWD/MTU) 

.:::20,000 

.:::24,500 

.:::29,500 

.:::34,500 

.:::39,500 

.:::44,500 

A-35 of 40 
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Assembly Initial 
Enrichment 

(wt. % U-235) 

~:,~"";;, 

As~~li\l'Diy Initial 
, ,,, '1;,~1-ichment 
~(wt. % U-235) 

~ 0.7 

~ 1.35 

~ 2.1 

~2.4 

~ 2.6 

~2.9 

~3.0 
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Table A.8 

TROJAN PLANT FUEL ASSEMBLY COOLING, AVERAGE BURNUP, 
AND INITIAL ENRICHMENT LIMITS (Note 1) 

Post-irradiation Cooling 
Time (years) 

~16 

:2:16 

:2:16 

NOTES: 

BPRAs 

TPDs 

RCCAs 

Cf neutron source 

Sb-Be neutron source with 4 
source rods, 16 burnable 

poison rods, and 4 thimble 
plug rods 

Sb-Be neutron source with 4 
source rods, 20 thimble plug 

rods 

Assembly Burnup 
(MWD/MTU) 

S42,000 

S30,000 

S15,998 

S45,361 

S88,547 

A-36 of 40 
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Assembly Initial 
Enrichment 
(wt.% 23sU) 

~3.09 

:2:2.6 

~2.1 

:2:24 

:2:11 

:2:9 

:2:24 

:2:19 

:2:9 
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Table A.10 

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT MPC-32 
PWR FUEL WITH ZIRCALOY CLAD AND WITH NON-ZIRCALOY IN-CORE GRID SPACERS 

Post-irradiation 
cooling time 

(years) 

;?:12 

;?:14 

;?:16 
~~1· I'~"":,'" .. 

;?:19 .~~'·-· 

;?:20 
<{;:~~%:"' 

"',, 
"''>.>t 

FUEL ASSEMBL fJdbou , 
PWR FUEL WITbrl,ZIRC: 

·~.;., 

;?:8 

;?:12 

;?:14 

;?:19 

':'··· .. , 

Assembly burnup 
(MWD/MTU) 

S24,500 

,S29~5QQ,. ,' ... .... ~ .•. ,. ,,, .. 

''"· " · ... , '., ... ~ ·{ ;-

S34,500 .•( 

S39,500 

S42,500 

-"' 

'··;f'.E-

S29,'5QQ 

S34,500 

S39,500 

S44,500 

A-37 of 40 
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Assembly Initial 
Enrichment 

(wt.% U-235) 

;?:2.3 

;?:2.6 

""i 
;?:2.9 

. . '';~ /',);:~.,,, ;?:3.2 

.~:~ ;?:3.4 
4,,;':;,,, 

/.tiM E~~~ICHMENT MPC-32 
-CORb~RID SPACERS 

"""kP··. ~ 

G:~isembly Initial 
Enrichment 
(wt.% U-235) 

;?:2.3 

;?:2.6 

;?:2.9 

;?:3.2 

;?:3.4 
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Table A.12 

FUEL ASSEM8L Y MAXIMUM ENRICHMENT AND MINIMUM 8URNUP REQUIREMENTS 
FOR TRANSPORTATION IN MPC-32 

Fuel Assembly 
Array/Class 

15x15D, E, F, H 

NOTES: 

Configur 
ation 

(Note 2) 

A 

1. E =Initial enrichmeF(fe.~g., for 
"£ ;"' 

2. See Table A.13. 

Maximum 
Enrichment 

(wt.% U-
235) 

Minimum Burnup (B) as a Function of 
Initial Enrichment (E) (Note 1) (GWD/MTU) 

4.48 8 = (1.9517)*E~-c21;:45)*E2+(89.1783)*E-94.6 
4.45 8 = (1.93)*E3-(21.o095)~,E2+(87.785)*E-93.06 
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Table A.13 

LOADING CONFIGURATIONS FOR THE MPC-32 

CONFIGURATION 

A 

B 

c 

D 

ASSEMBLY SPECIFICATIONS 

• Assemblies that have not been located in any cycle under a 
control rod bank that was permitted to be inserted during full 
power operation (per plant operating procedures); or 

• Assemblies that have been located under a control rod bank 
that was p~rmitt~dgt0)3e, inserted during full power operation 
{pef,plliht:bperating·p~O:cedures), but where it can be 

.(".demonstrated, based on opeh:C!ting records, that the insertion 
-,. "never exceeded 8 inches from tlie,t6p of the active length 

during full power operation. · ,· 

~'7:~l.fthe 32 assemblies in a~b'$~~et(~p t~'-Si:assemblies can be 
iff ;,, "'· ·arc~ loca~i.@_fls.wh~r" ·'··:''"y:were locate~ under a control 

~i tha~)t&a'§,'pe~fn· , be inserte'p~~ore than 8 
Glurin@;;JuiiJ;?.ow ' .ion. There~ismo limit on the 
~'-- ., ·:.;zm~~~ ,.,~. 

''·in*fe'rm~of~ nder this b 
tl:l.§l~asket _ . satisfy the 

ied fc:f ;,,@rlfigur~ti0n A. 
' ..,. ..... ()!:~ 

.,. , ;~rr~~-.~------··.""#1.>"'·'·"'·., }~=·.K~.J~-~~;r·;~ ·"··~~~;~.t ... ~~:·.· ;;l:··~~,· (<;.ts·, 
Ofth.~ 32 ass~i;tltllies in"'§!,,;~:asket, uptq:8assemblies can be 
from core·lpcafions whefeJffuey wereJodated under a control 
rod bank, thatwas permitted to be:Jnserted more than 8 

'')inches during full power operatlg>n. 'Location under such a 
A cont~ol rod bank is lirnited"'~o 20 'GWD/MTU of the assembly. 

• Th'e0(remla.lnirr9}~s~b!TS§''in the basket must satisfy the 
same conditions aspspecified for configuration A. 

• Of the 32 assemblies in a basket, up to 8 assemblies can be 
from core locations where they were located under a control 
rod bank, that was permitted to be inserted more than 8 
inches during full power operation. Location under such a 
control rod bank is limited to 30 GWD/MTU of the assembly. 

• The remaining assemblies in the basket must satisfy the 
same conditions as specified for configuration A. 

A-39 of 40 
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Appendix A - Certificate of Compliance 9261, Revision 8 

REFERENCES: 

Holtec International Report No. Hl-951251, Safety Analysis Report on the HI-STAR 100 Cask 
System, Revision 15, dated October 11, 2010. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Source Production and 
Equipment Company, Inc. 
113 Teal Street 
St. Rose, LA 70087 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Source Pro. duction and Equipment Company, Inc .. , 
application· dated. February 14, 2011, as · 

. supplemented. . · . . 

4 .. · CONDITIONS 

· · This certificate. is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicabi€i'::andtthe conditions specified below. 
. ·• ft· 

5. 

,.!' ,;· 

(a) Packaging '\. ~~;~~. .. /:;~~f''' 
rW?~-~- .lr; ).'i·~ ~< ·· .... 

(1) 

(2) ~::::;~~ ~t~lfi1fft~ii~' ~ 
A welded"'titaniurn,e·nc~sec:t,,il:IT:amimm~bielded;';radiographic exposure device. 
Primary c~fhponentS. Cdi;JSiSt·-66~;i!l:O:uter~tl~~$lium shell~~:internal supports, depleted 
uranium shf~ld,7 .. and a titaniJffl;i)Atlt@i.Uril 8iHoy or zir~aiJ6y S-tu be. The contents are 

. securely positiom'~d in the S-tube~i8Ya source cat:Jie)ock assembly and source safety 
plug assembly. ~:111:8 unit resembles a rectangulafbox approximately 5.4 inches wide, 
5.6 inches high and Hl:S,.inpl:1~s 1.ong,1,JMEi:naximum weight of the package is 53.5 
pounds. · J."t ";,t~'r ''ff11'. ' · . 

(3) Drawings 

The packaging is constructed and assembled in accordance with Source Production 
and Equipment Company, Inc. Drawing Nos. 158000, Rev. 10; 158001~3, Rev. 3; 
158002-A, Rev. 9; 158008, Rev. 7; 198005, Rev. 3; 198006, Rev. 3; and 190909, 
Rev. 0. 
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(b) Contents 

6 .. 

7. 

8. 

(1) Type and form of material 

lridium-192, Selenium-75, and Ytterbium-169 as encapsulated sealed sources 
meeting the requirements of special form radioactive material. 

(2) Maximum quantity of material per package 

.5.55 TBq (150 Ci) (output) 

Output curies are determined in accordance with American National Standard N432-
.1980, "Radiological Safety for the Design and Construction of Apparatus for Ganim a 
·Radiography". " .. ~:~J t~~~i>-

. '. ~ .,, / 

· The source snail be secured illr't~8''shielded position of th~!'>a"'C!kaging by the source assembly lock 
cap and safety plug ·assemE»JY~···'rhe safety plug assembly, locbc'qtl, and source assembly used must 
be fabricated of materialsr;;,oapable of resisting a 1475 degrees F~br~,nheit fire environment for one
half hour and maintainip1g the}r::Po.sitioning function. The locKiJ:!!lVba')l~~f the source assembly_ must 
engage the locking d~i\l.iee. The:: '_ooil;>le cable of the soy){ · ~sembl~:sand safety plug assembly 
must be of sufficient l~'rt~th and~·-; . ·eter to prp)J.ipe pe-s ~-~ositioniq@"<Of the source in the shielded 

iW<It'~··· •·,.:7 · ~ 'f':>~....., ·• .'r. ~ -' 

position ' ·· ,,. ~;,;, ., ; -" " · 0 
t~ ( .k:·A~ ,1 '\ 

The nameplates shc:fll.,l:>e fabr!~ .. a,te~ " tefi'a'IS~cir /-: 
and maintaining thei~,l~gibill , . .::Zil· 

<!'?;}>;:, !:\'<: _.. ~~$-
Packagings must be rij),af>,ked ~tt~n I)J • 'er U~Ai:9263/B(U)-96. 

".,'!)::-} ' ' ~ '/, . :·" "":.t,;~tt?:.::~ ', (~~C:1 
In addition to the requirem:~"emts of Subpart~G<., \~\O<OF .. rt 71: 

• ~ ~~~~~~, .f· ·~!j'0/J:k~~-~·~· 'ot;· (.~.L~ 

The package shall b€'pr~pared for shipment and opeli~t~Cl in accordance with 
the Operating Procedures in\\~ection of tt:Je a_~plicafion, as supplemented, 
and ,.~;;;,:7-H· 'j.f~~~ ~i~.:· ~~-.,&~~-

(a) 

(b) Each packaging must meet the Acceptance Tests and Maintenance Program in Section 8, of 
the application, as supplemented. 

(c) The packaging will be fabricated and inspected in accordance with the 2007 or later edition 
of the ASME Code, Section VIII, Division 1. Alternatively, the 2007 or later edition of the 
AWS D1 .9 Welding Code may be used for fabrication and inspection. Regardless of which 
construction code is used, any single package must be entirely fabricated and inspected in 
accordance with only a single edition of the referenced construction code. No mixing of 
codes or editions is permitted for a single package. 
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9. The packaging authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

10. Revision No.7 of the certificate may be used until February 28,2012. 

11. Expiration date: June 30, 2015. 

REFERENCES 

Source Production and Equipment Company, Inc., application dated February 14, 2011. 
Supplement dated. February 18, 2011. · 

Date: Februaryt'i, 2011 : 

.. Michele Sampson, ActLng,Chie9" 
::<:~.~i'~.,_~icensing Branch .. .-;;;?" .. :~t 

''<':? fS13ent FuyLStoragE)_;:a;ndTranspor:tation Division 
::.·1,?·'(l;)Jfice of,;l\;fuclear .. @aterial Safet)?,, .. , 

;$lti~d_~~·;9~~~/ -< 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federai Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be iransported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., application dated 
August 3, 2010, as supplemented. 

Ec;;fl;,· 
4. coNDITIONs ·tp" '"\v "' ,~~-.. R'"~ 

~~ t,. . '-~.,- (-;-

This certificate is conditional upon fulfillingthe_,J~ilirements of 10 CFR Part 71, as applicable, andjlie conditions specified below. 

5. 

(a) Packaging 

(1) 

(2) De~&\ption 
' ,l~ ;;;,!_~~~;-. 

y~ --~· .,__~~'"'" 

, __ . _ _ \le.m·ca,s·e·cd~arq "'hi~l<;l.ed;~:lridiutrt~"'l 92 or Selenium-75 
't;~' ;;.- •", '•-' 'l- ~ • , ~' i'" ~ " , ·-.n:- . t1 ·- ..••. ~- _,_ '""""1:¥;- • 

source chan.:§,L?t~;~.f\rim_ary'-Gorf;m:O.n!:ll}"it~- •· nsisf9,)f~~~welded~qarbon steel shell, internal 
supptofts, de~Tefe. 'ranililm is~·,·· •· ~·ana:·a titani:Efrn'"U" tub.e:'''The tube is crimped in 

~-~·. "":,- '• -;_,;;'"J.j - .:......-~~~ L ~! t>.~. ..,,· ?•..t:r '<.;.;;,"':• _:. f.;>_•.,,b• 0 -:-- • 

the micl.gJe ottn:e~'·1 
••• ·;:-;;pjr0vi·~ ~·ositiMe',..;;itO:rii:ror the s:cf,Cmce assembly. The Model 

No. 65q~-..has two _sou·~e·I~~K! ":_,.e,m . ~mounteg:.qrl'the top cover plate, that 
are usea.J~,~.ecure the radi®M~h1~~·§0"urc •ia shieJd .... ~·C!l,position during transport. The 
packaging;;i6e.~~ures approximately 10-inches (29"1-~m) wide, 13.25-inches (337 
mm) high andi'~i25-inches (21 0 mm) deep. Th~rrraximum weight of the packaging is 
90 pounds (41 kg).)ii{~ ~J~ · . ..,,r .. 

(3) Drawings 

The packaging is constructed in accordance with QSA Global, Inc., Drawing No. 
R65006, Rev. J, sheets 1-5. 

(b) Contents 

(1) Type and form of material 

lridium-192 as sealed sources which meet the requirements of special form 
radioactive material. 
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(b) 

9269 6 71-9269 USA/9269/B(U)-96 2 OF 

Contents (continued) 

Selenium-75 as sealed sources which meet the requirements of special form radioactive 
material. 

(2) .Maximum quantity of material per package 

lr-192: 

Se-75: 

240 curies (8. 9 TBq) (output) 

300 curies (11.1 TBq) (output) 

Output curies are determined by measuring the source output at 1 meter and 
expressing its activity in CL!,~ies g~ri_y~d from the following: 0.48 R/(h-Ci) lridium-192 at 
1 meter (Ref: Americam,NationciltStanffijrd•N432-1980, "Radiological Safety for the 
Design and Con~tr~_pti~iftif Apparatu~""foh~amma Radiography") and 0.2 R/(h-Ci) 
Selenium-7?18,1;.ll~eter (Ref: U.S. Public He'a:lt~Se,iVice, Bureau of Radiological 
Health, 19it:QJ Radiological Health Handbook, Rooi<V.i.lLe, MD). 

ffft~~·-- ~~r~-

(3) Maxi!Jl,~.m~w~[g[IJ_ of contents / .-:;: } 
-~: ~~~j~ . ·~--.:-r:~~-;,~j;~ .. ~ ·f,,f~~~:;~~-/~ 1/iff:~-

o.o~'~-ounds (3l~f,g~api's,),, incl:!_~f]J~._the n;Ja· 'Df:c~adioactiv~.,p;aterial and the weight of 
the(4S'®urce capsuler~lii'~ndling;;.wj!t_e"a~se)il1 {)'[a shipmernt containing two source 

wi;:ssem~_lie,s.~;:;~:!:/:.cJL'.,::::_:L, __ :· ~' ·" -=~~ 
(4) M9xJn1um .d~,~~¥ h"' .. ~. ·e~"'i 

.~~~~~ 1~~t~i~J,tJ1~z~: 
·-...,.: .,.··' 

The source shall be sec~$0 in the shielde-~::p:o~i-tidh ~f the:·packqgi~g by the source assembly. The 
source assembly must be~f~.l§flcated of materials capable of re.~i,~fi'F\-g a 1475°F fire environment for 
one-half hour and maintaining its lo/.9Sitioning function. Tb~~ cable of the source assembly must 
engage the source hold-down ass~'bi~,..ZI:'h~f-exi~~·ca'~le of the source assembly must be of 
sufficient length and diameter to providrposifille pO'sitioning of the source at the crimp of the "U" 
tube. 

7. The nameplates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71 
and maintaining their legibility. 

8. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Ti'le package shall be prepared for shipment in accordance with the Operating Procedures in 
Chapter 7 of the application, and 

(b) The packaging shall be maintained in accordance with the Maintenance Program in Chapter 
8 of the application. 
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9. Fabrication of new packagings is not authorized. However, fabrication of replacement components 
needed to support shipment of existing packages is authorized, except for the depleted uranium 
shield and the inner carbon steel shell. 

10. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

11. Revision No. 5 of this certificate may be used until September 30, 2011. 

12. Expiration date: November 30, 2015. 

~~~~' ;~ .. :~. \~~~:~ 
QSA Global, Inc., application dated 6u€Ju~t::.J;'·'2'0'10. 
Supplements dated August 11 an9 ·~.9..i' 2'01 0 . 

. .,.,_ ~,.. 

·-FOR THE U.S. NUCLEAR REGULATOR¥ COMMISSION 
~ . p 

Date: September l ~, 2010 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set forth 
in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

NAC International, Inc. 
3930 East Jones Bridge Rd. 
Norcross, Georgia 30092 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

NAC International, Inc. application dated 
April 30, 1997, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfi!~.~ "'·· 

5. 

(a) Packaging 
p; 

(1) Model No·r~"iif' 
f:!!j\1: 

(2) Descripti~" 
r~, 

(It·*;. 
Y'$ 

The UMS is a canister 
transportation 
a Universal Tra 
Transportable 
Boiling Water Reacto · 
than Class C (GTCC) 

~:.'$1! 

~.pf!fi"'·' 

re approxim"al.~ nominal values. 
· Drawings. 

t nuclear fuel. The 
I TraQ.~ ort System, consists of 

"cr•rh11nn ~pjact limiters loaded with a 
uri~~Q..Water Reactor (PWR) or 

specifi.~'e6ntents including Greater 
~~~ 

The NAC-UMS is designed to#tran~.<Drt up to 24 intact PW~spe fuel assemblies, 56 intact BWR 
spent fuel assemblies, GTCC waste,.:Or · s 'fie · nt1J''fuclear fuel with associated component 
hardware. Based on the length of the s bli ; PWR fuels are grouped into three classes 
(Classes 1 through 3), and BWR fuels are grouped into two classes (Classes 4 and 5). Class 1 and 2 
PWR fuel assemblies include non-fuel-bearing inserts (components which include thimble plugs and 
burnable poison rods installed in the guide tubes). Class 4 and 5 BWR fuel assemblies include the 
zirconium alloy channels. The loading of site specific fuels that include control component hardware 
may require the use of a TSC that is longer than if the hardware were excluded. The spent fuel is 
loaded into a TSC which contains a stainless steel grid work referred to as a basket. 

The cask body of the UMS is a right-circular cylinder of multi wall construction which consists of 304 
stainless steel inner and outer shells separated by lead gamma radiation shielding which is poured in 
place. The inner and outer shells are welded to a 304 stainless steel top forging which mates to the 
cask lid. The inner shell is also welded to a 304 stainless steel bottom forging and the outer shell is 
welded to the bottom plate. The cask bottom consists of the bottom forging and bottom plate with 

261 



( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9270 4 71-9270 USA/9270/B(U)F-96 2 OF 20 

5.(a)(2) Description (Continued) 

neutron shield material sandwiched between them. Layers of 4.5 inches thick 304 stainless steel ring 
and two 0.75 inch stainless steel disks are located at the bottom lead annulus between the bottom 
forging and the outer shell. 

Neutron shield material is also placed in an annulus that surrounds the cask outer shell along the 
length of the cask cavity and is enclosed by a stainless steel shell with top and bottom plates. The 
neutron shield material is a solid synthetic polymer (NS-4-FR). Twenty-four bonded copper and Type 
304 stainless steel fins are located in the radial neutron shield to enhance the heat rejection capability 
of the cask and to support the neutron shield shell and end plates. 

The containment boundary of the UMS consists of the inner shell; bottom forging; top forging; cask lid 
and lid inner 0-ring; vent port cover pl~te ii'fii·d ve.ii\'t ~Dr;t""eover plate inner 0-ring; and drain port cover 

• , _,..;;:r., ·F~~j.,, i('~ V,- (7 t· . ft. (¥'·• ~: ¥ 

plate and dra1n port cover plate~n~,~"'l!lng·: · ·· ~"'"" """"'" (l i' 
y. #"'~· 

lengths, each to accommodate a class of PWR orBWR fuel There are five TSCs of 
assembly. Each TSC 
175 to 192 inches lon 
bottom plate, a fuel 
contains the ba 

· n outside diameter of about 67 inches "'n'~""'"'"'' lengths vary from about 
e TSC assembly consists of a right circul · rica! shell with a welded 

4 or 5 canisters tr."~~l"""''"'t"' 

The spacers are standing 
the cask bottom r surface. 
cask top forging ;wt.len the 
Class 1 PWR camister is 
Class 2 PWR ca~'lster is 
spacers are used witlil the 
inch aluminum sp~bets 

<:,U 
~ 

lid, two penetration port cove lid. The TSC 
es or GTCC waste. below each Class 1, 2, 

by the bc;>tt:em of the canister and 
nister lid is lmerally supported by the 
moXtement · e canister. Each 

6. 75 es in length. Each 
'7.65 i es in length. No 
cani . ·s located by four 1.5 

~.!~.. • 

a 1 .§;.Jn'Ch alum1num spacer. 
f&tr¥' 

The spent fuel baskef~e~!gn uses a . WR or carbon steel BWR 
support disks to suppo'rt1~~)~el assem ·· ·. . .. tubesr'rAe PWR f~el tubes cont~in 
neutron absorber on all fotdr s1€1es of the tubes. ree types of fueL tl!lees are des1gned to contam the 
BWR fuel: (1) tubes containiiliflneutrc;m absorber on two sides of~l¥e tubes; (2) tubes containing 
neutron absorber on one side; an(~»,Ju~~s COfl!ainif)Q.!l '' utron absorber. Aluminum heat transfer 
disks are provided in both the PWR 1tnd ,ffi~R~~~I ~§~et o enhance thermal performance of the 
basket. The heat transfer disks are supported by stainless steel tie rods and split spacers that 
maintain the basket assembly configuration. 

The GTCC waste canister is essentially identical to the Class 1 TSC, except for the placement of lifting 
lugs and the placement of a key way within the canister. The GTCC basket is constructed of Type 
304 stainless steel and consists primarily of a cylinder with a 3-inch thick wall closed at the bottom end 
with a 3-inch thick plate. The cylinder is centered in the GTCC waste canister by 14 Type 304 
stainless steel support plates along its length. A 3-inch thick 304 stainless steel separator fixture 
divides the cylinder into two vertically stacked components, each 77 inches deep with a diameter of 
47.8 inches. 
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5.(a)(2) Description (Continued) 

The package has impact limiters at each end of the cask body. The impact limiters consist of a 
combination of redwood and balsa wood encased in Type 304 stainless steel. The impact limiters 
limit the g-loads acting on the cask during a transport drop load condition due to crushing of the 
redwood and balsa wood. The upper and lower impact limiters are bolted to the cask body by 16 
equally spaced attachment rods with nuts. 

The approximate dimensions and weights of the package are as follows: 

Overall length (with impact limiters, in) 
Overall length (without impact limiters, in) 
Impact Limiter Outside diamet~~Ji!Jl,~t' ~~ t:;· 
Outside diameter (without ilf,l~~®\(&lim1ters, 'in?"· 
Cavity diameter (in) \.wlf'' 1F 

Cavity length (in). ·~ 
Cask lid thickne~~4i~) 
Bottom thickne~tein) 
Inner shell tl)i.Q~ness~.(~Q) 
Outer shell.fhlpknesS)i > 
Gamma stii'e!ld thickne'' 
Radial ne~·tt;o.n shield th 

*~~: 
Transpo e Storage d§ 

~~'¥~ fl, 
t \.; 

Shell thic~m~s (in~~-
Shell bott~hl (in) · 
Shield lid thickness 

t: ·""' ';• ~ 
Structural mzl£tnicknes· 
Outer diame~.SF~(in) ,,.- ,/.:" -.. 
Internal cavity,eJiameter (in) ~/, r': .. ·:' :: 
Internal fuel cavif~e~gth (in), depend{fJ91~n'rc1ass 
Overall length (in),~ep>ending on class · 

·1" !i 
-t' tfF 

Fuel Basket 
. . '<Pi~~~- ··~~( 

Basket assembly length (in), depending cin class 
Basket assembly diameter (in) 
Number of support disks, depending on class 
Number of heat transfer disks, depending on class 

65.81;~; 
1,.mB~1~8o 

'i41t:v.§'~ 192 
,~~z~~"' 

162-180 
65.5 
30-41 
17-33 

Total weight (pounds) including cask, basket, impact limiters, fuel, canister with lids, cask lid, 
and spacers for each fuel class is approximately: 

Class 1 (PWR) 
Class 2 (PWR) 
Class 3 (PWR) 
Class 4 (BWR) 
Class 5 (BWR) 
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5.(a)(3) Drawings 

5.(b) 

The package is constructed and assembled in accordance with NAC drawings: 

790-209, Rev. 1 
790-502, Rev. 7 
790-508, Rev. 2 
790-520, Rev. 2 
790-573, Rev. 7 
790-582, Rev. 12 
790-587, Rev. 1 
790-594, Rev. 2 
790-612, Rev. 9 

Contents 

790-210, Rev. 1 
790-503, Rev. 3 
790-509, Rev. 3 
790-570, Rev. 4 
790-574, Rev. 3 
790-583, Rev. 8 
790-591, Rev. 6 
790-595, Rev. 10 
412-501, R 

790-500, Rev. 4 
790-504, Rev. 2 
790-516, Rev. 3 
790-57.1, Rev. 3 
790-575, Rev. 10 
790-584, Rev. 19 
790-592, Rev. 8 
790,-;,PO,Q,, Rev. 11 

•· ,~ r ..l,ll!r.~-

~~~·; ~~y l6 <" 
~-, l'i"~>;i 

790-501, Rev. 3 
790-505, Rev. 2 
790-519, Rev. 2 
790-572, Rev. 4 
790-581, Rev. 9 
790-585, Rev. 19 
790-593, Rev. 7 
790-611, Rev. 6 

'.>,,""'1· 
(1) Type and Forn:1~£1~aterial 

·~--~,.., .::«tf.f:!P'\. 
rnl"lT .. nT<O :as- list§d~elow: 

1;11'!;«>. 

s from Maine Yankee 

_ t.Ei~;t 
The package is'~~gned to trans PW~if.!!t]l~ssemblies within the TSC. 
An intact fuel asselli'l.l:>ly is a spent n assem witli:oln known or suspected cladding 

P- . ~~ 
defects greater than.p>n)hole leaks or hairline cracks. An~er;m.pty fuel rod position must be filled 
with a solid filler rod, f<fbric~j_\?:d from either zirconiul:!),:-alloy*Or Type 304 stainless steel, which 
displaces an equal or greate~:WVol~~~e ~li,Q tQ~lec·c",~ied by a fuel rod. 

' " ;.:;., ,. 

The fuel assemblies consist of uranium dioxide pellets with zirconium alloy type cladding. 
Prior to irradiation, the fuel assemblies must be within the dimensions and specifications of 
Table 5.(b)(1)(i)-1 below. The combined maximum average burn up, minimum cool time and 
maximum and minimum initial 235U enrichments must be within the specifications of Table 
5.(b)(1 )(i)-2 below. PWR fuel assemblies may include standard inserts such as guide tube 
thimble plugs and burnable poison rods. 

The minimum and maximum allowable assembly average enrichment for loading is 1.9 wt% 
235U and 4.2 wt% 235U respectively. Unenriched fuel assemblies are not authorized for loading 
into the TSC. The maximum burn up of the spent fuel assemblies is 45,000 MWD/GTU and 
the minimum cool time is 5 years. The maximum weight of U02 is 11.53 MTU per cask. 
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Table 5.(b)(1 )(i)-1, Intact PWR Fuel Assembly Characteristics 

TSC Vendor> Array Max. Max. Max. Max No of Max Min Min Max Max Min Guide 
Class' Length Width Assembly MTU Fuel Pitch Rod Clad Pellet Active Tube 

(in) (in) Weight Rods (in) Dia (in) Thick Dia (in) Length Thickness 
(in) (in) (in) 

CE 14x14 157.3 8.11 1292 0.404 1764 0.590 0.438 0.024 0.380 137.0 0.040 

Ex/ANF 14x14 160.2 7.76 1271 0.369 179 0.556 0.424 0.030 0.351 142.0 0.034 

WE 14x14 159.8 7.76 1177 0.362 179 0.556 0.400 0.024 0.345 144.0 0.034 

WE 14x14 159.8 7.76 1302 0.415 179 0.556 0.422 0.022 0.368 145.2 0.034 

WE, 15x15 159.8 8.43 1472 '1~,0~~5 P~El t?Q,§63 0.422 0.024 0.366 144.0 0.015 
Ex/ANF ~'·"'.' j ~~ '\;;, ~i~~:·l'' 

Ex/ANF 17x17 159.8 8.43~ 
·,;. \~,3~~;#' ~ 0.413 264 0.49~'-"<ffl <1\o~~.PG' 0.025 0.303 144.0 0.016 

f J-'-'r··'·'' 
~\' ';I XC~ 

0.374 ~ ,-&-0.022 WE 17x17 159.8 '8,4~S 1482 0.468 264 0.496 0.323 144.0 0.016 
·~,-·, ·-

~~~43 
,., ;;;. 

WE 17x17 160.1 ~ 1373 0.429 264 0.496 0.360 '0n1:22,., 0.309 144.0 0.016 
,.¥;".~--~,~. 

16$7r~ 8.5g~ • ~~:::'I_'R,15 Qc4:3rF~ 
~.··. .)1*l'J 

2 B&W 15x15 0.481 208 0.568 ;;.·0.026 . ~ 0.369 144.0 0.016 
"' ~""···'"' ..r 

b f' ' / :p;-
2 B&W 17x17 refs?£~ 8.54 0.466 264 0._?.02 .9 0.024 '~a:;p.324 143.0 0.017 

rcy~~· 
9.442·~ d5, ~""'h.~ ~-· .fi 

'"' .¢ 3 CE 16x16 '178.3 8.10 f.'f/236' 10. 82 0.023 ~;.3255 150.0 0.035 .... ~-; '· ;w·• !• { ::.~;;:·,' 

'-cl.351 Ex/ANF3 14x14 "1'6~.2 7.76 ~D.~ g$ 17 0.030 144.0 0.036 
f i&t"km<,• 

CE
3 

15x15 ~1z.5 8:2,~rf!h~ 1'3. '1,~~~,. 1)0.41:8./ i0.026 s:3~ 132.0 

Ex/ANF3 15x15 ·1~t.g 8. ·?~.3.3~ Tt~~~1 ~:: ~1IH ~~6~~6' 0t1'r1~;/o.o3o ~~le.358 131.8 

1 CE
3 

16x16 15~~2:k. 8.10::-.: ,,,~j':Q;:A; ~:~3p4~}~Q,~06 ,,j(\li!S:'82 0.02~~,.,.0.3255 136.7 0.035 

z1rcomum alloy type clad. ,tl ,tfr J'""-4'i!~'f.fl· '" il'"'' '"" 

[~·t..,_.. ·::::i .:. <""'~· ;:). p:. ';:. ~\ t• :·:.?, !}f'lliit''d"" ··"'<'•• 

1 ~ini~um and Maximum initi~,~.n;. h •.. ·m!~{~~~,i~ 
1 

· ~~~k~~~~, re·s··. p;.,~1~0. All fuel rods are 

r ,~ 

2 Vendor ID indicates the source of as~fu~ly base parameters. Loading of asserii;'~~ meeting dimensional limits is not 
restricted to the vendor(s) listed. £ . "• 

,t. ~ ' 

~f~"'' ·~fi?''Y -rrt;'~~~·-· . 
3 14x14, 15x15, and 16x16 fuel manufactured for Prarne!\ lslar~'GI, Palisades and St. Lucie 2 cores, respectively, These are 
not generic fuel assemblies provided to multiple reactors. 

4 Some fuel rod positions may be occupied by burnable poison rods or solid filler rods. 
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Table 5.(b)(1)(i)-2, Loading Table for Intact PWR Fuel 

Minimum Burn up ~ 30 GWD/MTU 30 < Burnup ~ 35 GWD/MTU 
Initial Minimum Cooling Time (years) Minimum Cooling Time (years) 

Enrichment 
wt% 235u (E) CE 14x14 15x1 16x1 17x1 CE 14x14 15x15 16x16 17x17 

14x14 5 6 7 14x14 

1.9 ~ E < 2.1 6 8 8 7 8 8 10 11 9 10 

2.1::;; E < 2.3 6 7 8 6 7 7 10 10 8 10 

2.3::;; E < 2.5 6 7 7 6 7 7 9 10 8 9 

2.5::;; E < 2.7 6 7 9 7 8 

2.7::;; E < 2.9 6 7 8 

2.9::;; E < 3.1 5 6 6 6 7 8 

3.1 ~ E < 3.3 5 6 6 6 7 7 

( 
3.3::;; E < 3.5 5 7 

3.5 ~ E < 3.7 5 7 

3.7::;; E~ 4.2 5 7 

Minimum 
···ff'ii'· 

35~1\<!Burn 
Initial Minimum C 

Enrichment 
<~;. 

\l"1:~x14 wt% 235u (E) CE 17x17 
14x14 ·~~~,-~· 

1.9 ~ E < 2.1 11 20 20 

2.1 ~ E < 2.3 10 13 18 19 

2.3::;; E < 2.5 9 12 13 19 17 17 

2.5::;; E < 2.7 9 12 12 10 f1 12 16 18 15 17 

2.7~ E < 2.9 8 11 11 9 11 11 15 18 14 17 

2.9::;; E < 3.1 8 10 10 9 10 10 14 18 13 15 

3.1::;; E < 3.3 7 10 10 9 10 10 13 17 13 15 

3.3 ~ E < 3.5 7 9 10 8 9 9 12 17 13 15 

3.5 ~ E < 3.7 7 9 10 8 9 8 11 17 12 15 

3.7::;; E~ 4.2 7 8 10 8 8 8 11 15 12 14 
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5.(b)(1)(ii) Intact BWR assemblies 

The package is designed to transport 56 irradiated intact BWR fuel assembles within the TSC. An 
intact fuel assembly is a spent nuclear fuel assembly without known or suspected cladding defects 
greater than pinhole leaks or hairline cracks. 

For BWR fuel, the initial enrichment limit (the enrichment of the as-delivered fresh fuel assembly) 
represents the maximum peak planar-average enrichment allowed for loading into the TSC. The 
peak planar-average enrichment is defined to be the maximum planar-average enrichment at any 
height along the axis of the fuel assembly. 

The fuel assemblies consist of uranium dioxide pellets with zirconium alloy type cladding. Prior to 
irradiation, the fuel_ assembl~es mu~! b~_:rvi~1n t~~~~~iqr ~nd s~ecifications ?f Table 5.(b~(! )(ii)-1 
below. The combmed max1mum ;;I,Me~§J';}~I:Irn"UP, m1All1!1lilm;;~eol t1me and max1mum and mm1mum 
initial 235U enrichments must \tjtf.!m''the specifications of'Taej~45i~(b )(1 )(ii)-2. 

20 

"fii"~,,' k, 

BWR intact fuel assembn:~re authorized with or without channe~~:~e.d on a maximum channel 
width of 120 mils. The~1nimum and maximum allowable assembly a.Jeri~ge enrichment for loading is 
1.9 wt% 235U and 4.p.~ciJo :3~R.U.respectively. The maximum burn_.up,of f~~pent fuel assemblies is 
45,000 MWD/GTU,~·n.cif· the mjj:).i :· cool time is six years. <maximuq;~At,eight of U02 is 11.08 
MTU per cask. Urn~rilriched ft). er:nblies are not aut~GI'i . / f loading iiJ,!O the TSC. BWR fuel 
assemblies with lllm.emiched axi ke+s ma;st·iiF~.\7,e avfe ~d central fu1;irregion and are 
acceptable for lo~gimg into aT "mfinim~m'fu~l enriG :-f;of the cent~cn~t.egion is 1.9 wt% 235U. 
Any empty fuel posmon must b ~th a ~QU.<:l.JfJJ!er r' ·'ated from eitl'lt4r zirconium alloy or 
Type 304 stainle~steel. ·-~-"·~·-_..~ .... 
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Table 5.(b)(1)(ii)-1, Intact BWR Fuel Assembly Characteristics 

Canister Vendor' Array Max. Max. Max. Max No of Max Pitch Min Min Max Max 
Class 1'

5 Length Assembly Assembly MTU Fuel (in) Rod Clad Pellet Active 
(in) Width(in)5 Weight Rods Dia (in) Thick Dia (in) Length 

(lb)6 (in) (in)2 

4 Ex/ANF 7x7 171.3 5.51 620 0.196 48 0.738 0.570 0.036 0.490 144 

4 Ex/ANF 8x8 171.3 5.51 563 0.177 63 0.641 0.484 0.036 0.405 145.2 

4 Ex/ANF 9x9 171.3 5.51 557 0.173 79 0.572 0.424 0.030 0.357 145.2 

4 GE 7x7 171.1 5.51 681 0.199 49 0.738 0.570 0.036 0.488 144.0 

4 GE 7x7 171.2 5.51 R"'!,o.a,~8 49 0.738 0.563 0.032 0.487 144.0 
-· 

~~: ~~l~ ~~ 
.; 6b 4 GE 8x8 171.1 • •o.tw-3~~ "'· '· 

0.640 0.484 0.032 0.410 145.2 

4 GE 8x8 0.179 62 
< ;~,., .:f~' 

·'-'<lt:~~o '~. 0.483 0.032 0.410 145.2 
" ,tt'i;":-~ 

4 GE 8x8 681 0.186 63 0.640 ,.,,0.493 0.034 0.416 144.0 

5 Ex/ANF 8x8 588 0180 62 0.641 ,;:41'~\"'4,84 0.036 0.405 150.0 
;t:• .. 

5 Ex/ANF 576 0.167 0;,~\. 0.030 0.357 150.0 

55 Ex/ANF 0.4.24:<;.;. 
;w.· 1 

0.030 0.357 150.0 

~ 

5 GE 0.56.3$)\i 0.032 0.487 144.0 ,, -5 GE 0.484-"'¥ -~- 0.032 0.410 150.0 

5 GE 
tbi'~ 

0.48'3'S»l ,, 0.032 0.410 150.0 
""',11~% 

5 GE 0.49~ 
t".i#o<::'f:t 

0.034 0.416 146.0 

5 GE OA~'1'' 
j('~ '·' 

0.028 0.376 150.0 

~#·,.J: 
5 GE 9x9 '":~q~;441 0.028 0.376 150.0 

~:~~~;. ~7::;-:.:i/~i t iX(~~~~t .~:~, ... ~;;:· 
1 Maximum Peak Planar A<\Y~[.ag.~ Enrichmenf':i!-Y6Wf'%235U. Minimun:te,uf1chment is 1.9 wt% 235U. All fuel 
rods are zirconium alloy type'cla,gt "'\:'~ ··· 

"j• '<:. 

2 150 inch active fuel length asseml::fl c~air:lJl.:.rinc~~atCi~t:uranium blankets on top and bottom. 
fo -~- ~. ll'""·· . 

3 Shortened active fuel length in some rods. 

4 Vendor ID indicates the source of assembly base parameters. Loading of assemblies meeting 
dimensional limits is not restricted to the vendor(s) listed. 

5 Assembly width including channel. Unchanneled or channeled may be loaded based on a maximum 
channel thickness of 120 mils. 

6 Exxon/ANF assembly weights are listed without channel. 

7.68 
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Table 5.(b)(1)(ii)-2, Loading Table for Intact BWR Fuel 

Minimum Initial Burn up s 30 GWD/MTU 30 < Burnup s 35 GWD/MTU 
Enrichment wt% Minimum Cooling Time (years) Minimum Cooling Time (years) 

235u (E) 
9x9 8x8 7x7 9x9 8x8 7x7 

1.9 s E < 2.1 8 8 8 14 13 15 

2.1 s E < 2.3 7 7 8 12 12 13 

2.3s E < 2.5 7 7 7 11 10 11 

2.5 s E < 2.7 10 

2.7s E < 2.9 9 

2.9s E < 3.1 8 

3.1 s E < 3.3 8 

( 3.3 s E < 3.5 7 

3.5 s E < 3.7 7 

3.7 s Es 4.0 7 

Minimum Initial 
Enrichment wt% 

z3su (E) 
7x7 

1.9 s E < 2.1 35 

2.1 s E < 2.3 32 

2.3s E < 2.5 29 

2.5 s E < 2.7 27 

2.7s E < 2.9 14 14 15 24 23 24 

2.9s E < 3.1 13 12 13 21 20 22 

3.1s E < 3.3 11 11 12 19 18 20 

3.3 s E < 3.5 10 10 11 17 16 18 

3.5 s E < 3.7 10 9 10 15 14 16 

3.7 s Es 4.0 10 9 10 14 13 15 
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5.(b)(1)(iii) Intact and Damaged PWR assemblies, and Fuel Debris from Maine Yankee 

The package is designed to transport 24 irradiated intact or damaged PWR fuel assemblies, 
canistered fuel debris, and GTCC waste within the TSC from the Maine Yankee Reactor. The 
standard Maine Yankee fuel assembly is the intact PWR CE 14x14 (see section 5.(b)(1)(i)). 

In the course of reactor operations, some of the 14x14 assemblies were modified to change the 
standard configuration. These modifications included a) the removal of fuel rods without 
replacement; b) the replacement of removed fuel rods or burnable poison rods with rods of a 
different material, such as stainless steel, or with fuel rods of a different enrichment; and c) the 
insertion of control elements, or instruments or plug thimbles, in guide tube positions. In addition 
to the modified fuel assemblies, there are fuel assemblies that were designed with variable 
enri_chment_ and axial blan~ets. 1: ~~fue;l~s~~~lje1? are not modified, but differ from the cask 
desrgn basts fuel assemblies. l' ~~. • " lb.o ~*'~!· r: J J' 

';r~·r J.: 
~ ~.A 

Stainless steel spa . lfr.lay be used in canisters to axially'talitj0g PWR intact fuel assemblies 
that are shorter Tn"'n"'L'"' available cavity length. The minimum4i~lilgJ,th of the PWR intact fuel 
assembly inter and bottom end fitting and/or spacers'\wlft nsure that the minimum 
distance to the the base of the canister is 3.2 i11ci:les. · 

~~~~~f, 

5.(b)(1 )(iii)(A) Mai~~Yankee~' 
fJff"!!i': 

( 1) Standa~a\ l1rradi 
characteristicslllit:J Tabl 
associated hcir:a~are 
time and maxiri'uitrli and 
5.(b)(1 )(iii)(A)-1. 

eeti@@1the PWR fuel assembly 
· W~l9'11lt, including other 

urn aVj3~~ge burn up, minimum cool 
be w,.ltfliffi#the specifications of Table 

~~; 

~<f;;~'J.:"' li~ ('1'4rt~. 
(2) Irradiated Maine~~m-~ee CE 14 x 1 intact fuel,aS;~'eAi\'blies may contain inserted 
control element assemolies (CE~), in-core instrument (ICI) t~les or CEA plugs. CEAs or CEA 
plugs may not be inserted in Ci~uPaQep fueLasser:n~l;>li. · onsolidated fuel assemblies or 
assemblies with irradiated stainless;lt.'€'el ac§.ilTJen ods. Fuel assemblies with a CEA or CEA 
plug inserted must be loaded in a Class 2 canister and cannot be loaded in a Class 1 canister. 
Fuel assemblies without an inserted CEA or CEA plug, including those with inserted ICI Thimbles, 
must be loaded in a Class 1 canister. The combined maximum average burn up, minimum cool 
time and maximum and minimum initiai 235U enrichments must be within the specifications of Table 
5.(b)(1 )(iii)(A)-1 except for those assemblies containing ICI thimbles which must meet the 
specifications of Table 5.(b)(1)(iii)(A)-2. 

(3) PWR intact fuel assemblies with fuel rods replaced with stainless steel or zirconium alloy rods 
or with Uranium oxide rods nominally enriched up to 1.95 wt%. The combined maximum average 
burn up, minimum cool time and maximum and minimum initial 235U enrichments must be within the 
specifications of Table 5.(b)(1)(iii)(A)-3. 
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(4) PWR intact fuel assemblies with fuel rods having variable enrichments with a maximum rod 
enrichment up to 4.21 wt% 235U and that also have. a maximum planar average enrichment up to 
3.99 wt% 235U. The combined maximum average burn up, minimum cool time and maximum and 
minimum initial 235U enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1. 

(5) PWR intact fuel assemblies with annular axial end blanket enrichments up to 2.6 wt% 235U. 
The combined maximum average burn up, minimum cool time and maximum and minimum initial 
235U enrichments must be within the specifications of Table 5.(b)(1 )(iii)(A)-1. 

(6) PWR intact fuel assemblies with burnable poison rods or solid filler rods may occupy up to 16 
of 176 fuel rod positions. The combined maximum average burn up, minimum cool time and 
maximum and minimum initial 235U enrichments must be within the specifications of Table 
5.(b)(1 )(iii)(A)-1. 

<r[:-:J'" .. .: l~ /J" .:f! 

(7) PWR intact fuel asp-erilt?li-~s with one or more gri~§p-~cE:}r.s missing or damaged such that the 
unsupported length of:!iittle.f.uel rods does not exceed 60 inchesfor;»v.ith end fitting damage, including 
damaged or missillff"<ii!dld-down springs, as long as the assembly ~af\1 be handled safely by normal 
means. The corlii'bi":Aed maximum average burn up, minimum co~l .. t'i e and maximum and 
minimum initial)3:u"en~chments must be within the specificatioBS ble 5.(b)(1 )(iii)(A)-1. 

#:t-~::t~ ~'-"'"'·~~; .... ~"'. ,,,/:-'' /'',/' 
5.(b)(1 )(iii)(B) Maine~tankee site' ifiqallowable contents"r . lg preferential loading based on 

shiel~ili\g, criticality' rm,al c<:>:(:l§:t~tryts (~ai nkee CE tr'k 14 intact PWR fuel 
asse:i;r;!,lf>.lies). A P ~t fue[t5iag~am ~~ und on Figyr.e~5.(b)(1 )(iii)(B)-1. 

~;~~' • { # ~~d 
·u~ 

(1) Maine ~a:mkee CE:\14 x ,. ;' ·u· 
50,000 MWG>bflzlTU mee;tlrnf) 
and high buM'~p fuel;~:~~-i ·~-~~¢ff~'-. _,.;, 

ifJ.};;~". -:.-.~~~,· ~ !i·':) ;::~~;;;~~ 

A verifl.O€lfi.on pi'O>. ··.·'-~i~ 
v "'~- ' . ' -~"'*~/ 

fuel by fiJe:Eisureni$ .... Y stati.s 'F. 
45,000 MWO/MTUand 50)00.Q~:·· 
program sha~4l>E? capable of cl~~if~Yt 
FUEL based 0~lt1e following criteria: 

;!?' 

between 45,000 and 

. 'ide laye_r,.,11Jickness on high burn up 
ySis ,lllel asser:g_.Myihaving a burn up between 
:;, i . ·- sified as, ~:iglil burn up. The verification 
igh bum up fuel~s4iiNTACT FUEL or DAMAGED 

\;;;;;w~) 

I. A HIGH BU~1,.UP.fUEL assembl.y~ay be stored as INTACT FUEL provided 
that no more thah 1 %iiDflh~~t:Je·l"jl.~'Bs in'lhe assembly have a peak cladding oxide 
thickness greater than 80 microns, and that no more than 3% of the fuel rods in the 
assembly have a peak oxide layer thickness greater than 70 microns, and that the 
fuel assembly is otherwise INTACT FUEL. 

II. A HIGH BURN UP FUEL assembly not meeting the cladding oxide thickness 
criteria for INTACT FUEL or that has an oxide layer that is detached or spalled from 
the cladding is classified as DAMAGED FUEL. 

The combined maximum average burn up, minimum cool time and maximum and minimum 
initial 235U enrichments must be within the specifications of Table 5.(b)(1 )(iii)(A)-1. 
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(2) PWR intact fuel assemblies with up to 176 fuel rods missing from the fuel assembly lattice. The 
combined maximum average burn up, minimum cool time and maximum and minimum initial 235U 
enrichments must be within the specifications of Table 5.(b)(1 )(iii)(A)-1. These assemblies must be 
placed in a corner loading position in the PWR fuel basket. 

(3) PWR intact fuel assemblies with burnable poison rods replaced by hollow zirconium alloy rods. 
The combined maximum average burn up, minimum cool time and maximum and minimum initial 235U 
enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-1. These assemblies must be 
placed in a corner PWR fuel basket loading position. 

(4) Intact fuel assemblies with a start-up source in a center guide tube. The assembly must be 
loaded in a basket corner position and must be loaded in a Class 1 canister. Only one start-up source 
may be loaded in any fuel assemblyor178QY qflfllis;ter;,.,.The combined maximum average burn up, 
minimum cool time and maximur.n ahxj '@iipini:1l'i;nilT;\'itJaF1'u.enrichments must be within the 
specifications of Table 5.(!2JJ,.)(ffi~'(·A~1. These assem61i~~:fmt.t~.t be placed in a corner PWR fuel 
basket loading position. t, ,~. ~· "•<<%h'~f 

''"- ·li~·· +t 

~"" ]: 
(5) PWR intact fu~J~p'Semblies with CEA ends (fingertips) and/or (;I segment inserted in corner 
guide tube position~;, assembly must also have a CEA plu .. Losta(l~d. The assembly must be 
loaded in a PWR;'f~l · r position and must be · ·. · cfu'~s 2 canister. The combined 
maximum averi,g:e;burn m cool time and minim'iim initial 235U enrichments 
must be within~n~ specifi (iii) fingertip~sltare not considered as +-"f>a,... · G' 
CEAs for determination of "' 

R'iltf' 
""""~· 5.(b)(1)(iii)(C) Maine !V&(lkee Yankee f;l!lel Can (MYFC). 
t~ r <:;. 
:f:r.fP"t ,· ~t 

All Maine Yank:ee CE 1 loaele.d in a Class 1 fuel canister 
I!MfM1'• 

in a corner position of loade'fbinto a TSC. Intact Maine 
Yankee CE 14 ~. conterits:that must be loaded in the 
MYFC are: "·~; C~J 

'W-'"" ,.$1~ " ¢., 

~#F t~~:~ 
(1) PWR]Jlfe!assemblies damslfie:Q.'fuel rods inserted in each fuel 

assemm'!~uide tube or burnable pciU~wn rods inserted in each guide ........ ~ .... -. 
tube. The"~!i>tls inserted in the guide tubes cai;f,A~.t be from a different fuel assembly. 
!he ~aximum ntl,[)lt~-~r ~f rod~ i~ th~ fue1~ssenibly_ (fuel rod~ plus inserted rods, 
1nclud1ng burnabl~ols;~!ih·rG>.d.~.~~l . ~fie combined max1mum average burn up, 
minimum cool time and''maxifftJ;~m d minimum initiai 235U enrichments must be within 

·the specifications of Table 5.(b)(1 )(iii)(A)-1 for intact fuel rods and Table 
5.(b)(1 )(iii)(A)-4 for damaged fuel rods. 

(2) A damaged fuel assembly with up to 100% of the fuel rods classified as damaged 
and/or damaged or missing assembly hardware components. A damaged fuel 
assembly cannot have an inserted CEA or other non-fuel component. The combined 
maximum average burn up, minimum cool time and maximum and minimum initial 235U 
enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-4 for damaged 
fuel rods. 

(3) Individual intact or damaged fuel rods in a rod type structure, which may be a guide 
tube, to maintain configuration control. The combined maximum average burn up, 

272 



( 
\ 

( 

I NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

1. 

2. 

9270 4 71-9270 USA/9270/B(U)F-96 13 OF 

minimum cool time and maximum and minimum initial 235U enrichments must be 
within the specifications of Table 5.(b)(1 )(iii)(A)-1 for intact fuel rods and Table 
5.(b)(1)(iii)(A)-4 for damaged fuel rods. 

( 4) Fuel debris consisting of fuel rods with exposed fuel pellets or individual intact or 
partial fuel pellets not contained in fuel rods. The combined maximum average 
burn up, minimum cool time and maximum and minimum initial 235U enrichments 
must be within the specifications of Table 5.(b)(1 )(iii)(A)-4 for damaged fuel rods. 

(5) Consolidated Fuel lattice and structure with a 17 x 17 array formed by grids and top 
and bottom end fittings connected by four solid stainless steel rods. Maximum 
contents are 289 fuel rods having a total lattice weight less than or equal to 2,100 
pounds. A consolidated fuel lattice cannot have an inserted CEA or other non-fuel 
component. ?nly~~~~:~on~li~~1Gl~u~l ~attice may be stored in any TSC. Fuel 
must be coole ·"rl)lll'AimOm of22f."'yearsti l 

~ft$~">' ' ~~ q5f;t<f:· 

(6) High bl!lf.hil~p fuel assemblies not meeting th;''O'xl~e.layer thickness criteria 
prev~~:hn~iy defined in Section 5.(b)(1 )(iii)(B)(1 ). Tl;)e•·combined maximum average 
but:Q:Clp, minimum cool time and maximum and mit,inl,lJm initial 235U enrichments 
e")

1
st be~~iti!}.~ the specifications of Table 5Ji?):(t:~.("iii)f~Y2~ for damaged fuel rods. 

'· ''"" ~<{. ":;;·,·- ···.,t<'!f::";;,., .... ~"?'~f~: '. ,--:<' ";\d.l~:;.... 

PWR Basket~uel Loadid91e;s1tion Diagram, Figur~,~(bj'(1 )(iii)(B)-i, 

(4) (6) 

(10) [:] 
(14) (15) (16) 

(20) (21) 

Basket corner positions are positions 3, 6, 19, and 22. Corner positions are also periphery 
positions. 
Basket periphery positions are positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23, and 24. Periphery 
positions include the corner positions. 
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Table 5.(b)(1 )(iii)(A)-1, Loading Table for Maine Yankee CE 14x14 Fuel with and without CEA Cooled to 
Indicated Time 

Burnup 30 GWD/MTU Minimum Cool Time (Years) for 

Enrichment No CEA No CEA (Class 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA 
(Class 1) 2) 

1.9 ~ E < 2.1 6 6 7 6 6 6 

2.1~ E < 2.3 6 6 7 6 6 6 

2.3~ E < 2.5 6 6 6 6 6 6 

2.5 :<> E < 2.7 6 6 l?,,/ ~j,:';o ~""''' •'' ~, 6 6 6 .. 

~t ~~~jp~ 
'1 ·' i ~.· ;;;.~. ~ IJ.o{ij 2.7~ E < 2.9 
h. ;: 

6 6 '6 6 6 

2.9:<> E < 3.1 5 "• !"~~~; '·~ 6 6 
.. ,.,,~~)~ 

6 6 

.·'t~~~ 
~" 

i~~~ii 3.1 ~ E < 3.3 5 5 6 6 5 

( '~/~:: 
-;------. 

.{'t(--:~ .••. · .-::;;;; 5·":::~ ... 3.3 :<> E < 3.5 5 5·,. .. _·:::0::·~ 6 6 5 

.'"'::~/ ··t,]~~f~~.:·.····.,, : ,,,\:0~~!~:;il' 3.5 ~ E < 3.7 5 
';;~ .. 5 6 . '1•:~ •• ,.E 5 ·.\R(flfi'fi) 5 

~ .. ~~ ~' . 3.7::; E::; 4.2 5 tJJ,j:' 6 ( ;. I'. t:,::if: 5 ~, •. ,.i 5 

Loading Table fq~aine yah~ Fuelwith · .. ·' .. ~utCEA Cool;~;:to Indicated Time 

Burnup 35 GWD/Mf;f)!' :~j~~~: MM;l~i~i!;ii,;1g~ol Ti~~~~~ears)~er 
,.' \!·" ~.¥ ;:. {·''''_'- ''· ff,,;(L:,..it~f"' """:\'. 

'"'iilti!)< 
Enrichment 

No ~;,:;~l OY 15 "%r4,c EA 20 Yr. CEA 
(Class 

>" ~'~f .1'' / 

1.9::; E < 2.1 8 ·~(~~, . 8 
t . ~~,/}1 ~?.~\.:~::;::' { ;~~1 8 

,p;, """'· 
2.1::; E < 2.3 7 $1~~.41). 9 

·~ ·;;.. · .. 
8 ''\'"'~;i:'~ 8 8 

; ·~-

2.3::; E < 2.5 7 7 )%~;.: .• 8 
:o.i:·,.. .• " ~~ :z~: 7 7 
11.:'1.. ;r,~~~ ')F;('.(-0, 

2.5::; E < 2.7 7 7 8 7 7 7 

2.7::; E < 2.9 6 7 7 7 7 7 

2.9::; E < 3.1 6 6 7 7 6 6 

3.1::; E < 3.3 6 6 7 6 6 6 

( 3.3::; E < 3.5 6 6 7 6 6 6 

3.5 ::; E < 3.7 6 6 6 6 6 6 

3.7::; E::; 4.2 6 6 6 6 6 6 
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Table 5.(b)(1)(iii)(A)-1, continued, Loading Table for Maine Yankee CE 14x14 Fuel with and without 
CEA Cooled to Indicated Time 

Burnup 40 GWD/MTU Minimum Cool Time (Years) for 

Enrichment NoCEA No CEA (Class 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20Yr. CEA 
(Class 1) 2) 

1.9::; E < 2.1 11 12 14 13 12 12 

2.1::; E < 2.3 10 10 13 11 11 11 

2.3::; E < 2.5 9 9 12 10 10 10 

2.5 ::; E < 2.7 9 9 
,-,t<"'~'' F"i~ iWI 

1:' t~ RlEr ""€) ,.,.·' ,(r "'. 9 9 

2.7::; E < 2.9 8 8('"' ;\,,'K;;,,. , 10 "' 9 \,ii ( $fl•~t~~f 8 8 

~ 
'\.;,, .,,,. 

2· if'" 
'!(t8 2.9::; E < 3.1 8 ~;,8 9 8 8 

~ F 

3.1::; E < 3.3 7 ,. .. ~:;~~0 ::r,. 8 8 ,/"·::.-) 
~~~}Jc 8 

3.3 ::; E < 3.5 7 ~~~~~~~ 7 
·-

8 7'~" 7 

/~.,. 
..,~ 

'1f··~ 
t~"' 

(?!· 3.5 ::; E < 3.7 7 7 8 ;t7 7 7 

3.7 ::; E::; 4.2 7 r~;~~~ 7 I 7 i~AiV,;,A, 7 ~l!Zi.t 7 \~ 
' ... 4 ~(~ 
""'>~.¥"-'< .. ' \ < / 6 ttt;.::· c ;,; t• f 

Loading Table for ;Maine Y:<:i~~ee :.._;r.; J1\=J~1,\fl6i . oyt,,G)~E~ Cool .. ~ril~to Indicated Time 

Burnup 45 GWD/MTUas.~ ~~~~~{(~ilf··; .. :·:":~:~ l ~; (~i~i~~~i't~ol M~:~Jhears;if;~ 
'tnf:i<:f'•. -·~, . "w.~· .. ,.. Enrichment No CEA ... \ NB~~F~~f4~~1s? ~Ytf~EA . CEA 20Yr. CEA 

(Class 1 )':~"=·"• 2) •,;.· '";,;-; ./<':: ,:\. ''/ ~~;:.~,;.:, 
! • ··: •·•• 

1.9::; E < 2.1 18 
• Af#q ~18 i4;:~i~)~0~~:~ -1~9 ~if ('*~ ·-,8 18 ,if, 

2.1::; E < 2.3 15 '1~~;:-
.: 

19 17 ;,;;~~;;:;,, 17 16 
l 

2.3::; E < 2.5 14 14 
;~~lj~ ' 

iiJ~ "~"~ ~~~ 
4~&, 1@'• 15 15 

2.5 s E < 2.7 12 13 16 14 14 13 

2.7::; E < 2.9 11 12 14 13 12 12 

2.9::; E < 3.1 10 11 13 12 11 11 

3.1::; E < 3.3 10 10 12 11 10 10 

( 3.3 ::; E < 3.5 9 9 11 10 10 10 

3.5 s E < 3.7 9 9 10 10 10 10 

3.7::; E::; 4.2 9 9 10 10 10 10 
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Table 5.(b)(1)(iii)(A)-1, continued, Loading Table for Maine Yankee CE 14x14 Fuel with and without 
CEA Cooled to Indicated Time 

Burnup 50 GWD/MTU Minimum Cool Time (Years) for 

Enrichment No CEA No CEA (Class 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20Yr. CEA 
(Class 1) 2) 

1.9!>E<2.1 27 27 29 27 27 27 

2.1!> E < 2.3 24 24 27 25 24 24 

2.3!> E < 2.5 22 22 25 23 22 22 

2.5 !> E < 2.7 19 20 20 

2.7::;, E < 2.9 17 18 

2.9::;, E < 3.1 15 19 18 

3.1::;, E < 3.3 15 18 17 

( 3.3 !> E < 3.5 15 17 

3.5 ::;, E < 3.7 14 15 

3.7 !> E:;;, 4.2 14 15 

Table 5.(b)(1)(iii)(A) ning ICI Thimbles 

Minimum Initial 45 < Burnup !> 
Enrichment wt% 50 GWD/MTU 
235U (E) 

1.9 ::;, E < 2.1 27 

2.1::;, E < 2.3 16 24 

2.3!> E < 2.5 6 14 22 

2.5::;, E < 2.7 6 7 9 13 19 

2.7::;, E < 2.9 6 6 8 11 17 

2.9::;, E < 3.1 5 6 8 10 15 

3.1::;, E < 3.3 5 6 7 10 15 

3.3::;, E < 3.5 5 6 7 9 15 

3.5::;, E < 3.7 5 6 7 9 14 

3.7::;, E!> 4.2 5 6 7 9 14 
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Table 5.(b)(1)(iii)(A)-3, Required Cool Time for Maine Yankee Fuel Assemblies with Activated Stainless 
Steel Replacement Rods 

Assy Number Burn up Enrichment 
(GWD/MTU) (wt %) 

N420 45 3.3 

N842 35 3.3 

N868 40 3.3 

R032 45 

R439 50 

R444 50 

""''*·~ ',:f.r"',: 
Minimum Initial Jte,,t;Jrnup ~ 30 ·~~ 
Enrichment wt% ~WD/MTU ~ 
235u (E) ~~&;,\;, 

1.9 ~ E <2.1 

2.1 ~ E < 2.3 

2.3~ E < 2.5 

2.5 ~ E <2.7 

2.7~ E < 2.9 

2.9~ E < 3.1 6 

3.1:::; E < 3.3 5 7 

3.3:::: E < 3.5 5 6 

3.5:::; E <3.7 5 6 

3.7:::: E~ 4.2 5 6 

SSR Source 
(g/s/assy) 

2.1602E+13 

3.1396E+12 

9 

8 

8 

7 
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Cool Time 
(years) 

10 

6 

7 

40 < s4rliwp :::; 
45GWD)MTU 

19 

17 

15 

13 

12 

11 

Earliest 
Transportable 

Jan 2001 

Jan 2001 

Jan 2001 

Jan 2005 

Jan 2010 

Jan 2015 

45 < Burnup:::; 
50 GWD/MTU 

37 

34 

32 

30 

27 

25 

23 

21 

19 

17 
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5.(b)(1)(iv) Greater Than Class C Waste from Maine Yankee 

5.(b)(2) 

The package is designed to transport Maine Yankee Greater Than Class C Waste within a TSC .. 
Maine Yankee GTCC waste consists of solid, irradiated, and contaminated hardware and solid, 
particulate debris or filter media, provided the quantity of fissile material does not exceed a Type A 
quantity and does not exceed the mass limits of 10 CFR 71.15. The maximum curie inventory 
shall not exceed the values shown in Table 5.(b)(1)(iv)-1. · 

Table 5.(b)(1)(iv)-1, Maine Yankee GTCC Curie Inventory Limits per TSC 

Radionuclide Curie Inventory (Ci)/ TSC 

H-3 

C-14 

Mn-54,. 
~~)' 

.r. M~~/: w\~f.::~:;\_ /.':;i?f 
Maximum quah1fity-t,of material per pia~~ . 

~,~¥f~:~ £ 
2,~Ai~:~~t(Aj,l},~}\t~" r~~:,. 

The maximum weighf~of;t.file contents shall ~not exceed 77,5PQ~p'etlnds. 
it.* A \i.'"'"-.'el~" , . ,. 

(i) For the contents describ~ . 5,;-.,(Ji?.2(1 )(b) and' . b)(j!;y~(iii): . 24 PWR fuel assemblies, including 
standard inserts such as urm-a'Oie~W~so ·. ds or guides or guide tube thimble plugs, with a 
maximum weight of 38,500 pounds and a maximum decay heat limit per package not to 
exceed the values in Table 5.(b)(2)-1. The individual PWR assembly decay heat is limited 
to 0.83 kW. 
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Table 5.(b)(2)-1, PWR Decay Heat Limits 

Cool Time (Years) PWR Decay Heat Limit (kW) 
Burnup (MWD/MTU) 

35,000 40,000 45,000 50,0001 

5 20.0 20.0 19.9 19.3 

6 19.5 19.3 19.2 18.7 

7 17.8 14 .. ~8 -· 17.7 17.2 

10 17.4 
' ~C""- ~~~t •. \tt~, 1 ~~ i:~ (:~ ( i"i~ J 17.2 16.8 

15 
f¢;. _'f~~,,,;(" J''•' 

1.~Ut .. : 16.8 ~~k. '"~1~ ~:Z 16.5 

,, ''"'•<•·) 
,, 

1Maine Yankee PWR fuel~s'semblies 
'1i;,, .. --~~"· ~~~>· 5' < •• 

(ii) For the coh~nts de~trT 
39,ooc9~,0unds arr· 
BW~'~ssembly de 

.f,!,in 5.(b)(1)(ii): 56 BWR §L ./_.pH~s w\t.t~t.a.maximum weight of 
' 'x~mum decay heat li.r;ni package ofJ6 kW. The individual 

· f1~ limi.ti@f;fG·,0.2FJ[ · ::,······· 

(iii) 
.~'f 

For the ce1atents descri 
2o,o;(Y@w.rpounds(in·.tot , 
the G"JJGC is lt, · 

~ .. ~..s, • 
"'f'}· »> 

.,,,.r;r::.,. /~ ~·· ~tf&, 
' '• }'~ ·w "'t.; 

.. · ith a maxin1't:Jm weight per package of 
rtment. The;maximum decay heat for 

J ;" ~~y~0:t 

5.(c) Criticality Saf . nde· 

6. 

7. 

< 

The package mwit be tra·:. 
71.47(b). 

;,'r·1~~ . ..t· 
In addition to the req131r~e,ents of Subpart 

{'": A 

(a) The package must be )ije.par~:d fo 
Operating Procedures in'' Ch~il?.ter 

\ l;.·~U.,t. 

sed tran~p-fuft vehicle as per 10 CFR 

~' {~7.t1~i:: 
of 1 0 CFR Par!tz~::'c.,,: 

'~ ., 
'· 1 

ipment..ctl!D operated in accordance with the 
-~jlij-- ,,.,,_ 

. tf\'$~pplication, as supplemented. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of the application, as 
supplemented. 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71 .17. 

9. Transport by air of fissile material is not authorized. 

10. Expiration date: October 31, 2017. 
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REFERENCES 

NAC International, Inc., Application dated April 30, 1997. 

NAC International, Inc., Supplements dated June 18, 1999, May 31, June 29, August 8, and 
September20, 2000; February 28, March 14, March 31, June 1, and November 16, 2001; January 31, 
March 13, August 12, September 27, and October 21, 2002; March 31, and September 28, 2004; May 4, 
and June 6, 2005; September 25, 2007, and September 19, 2012. 

Date: I v f}J,I' ?-.1·,::' 
::;,<~:::., 

FOR THE U.S. NUCLEAR REGULA TORY COMMISSION 

./i#'~· \~.~ 

'\;~,;;(Michael D. Waters, Chief 
Licensing Branch 
Division of Spent Fuel Storage a_ncjTramsportation 

'< ~-.,_ · >\fPffice of Nuclear Material S,pfety:> · t• t. 
•>.,.,. >"C~>M;f,,';£"'>, -~'4:1.~~·· ~·:"· ~~(.; .,., .• , • aod Safeguards '" "'"'\"" ., 
'"£2~~~~\~ ·~. .~;;f}:~ . .·: .0' •' . 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Westinghouse Electric Company, LLC 
Columbia Fuel Fabrication Facility 
5801 Bluff Road 
Hopkins, SC 29061 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Westinghouse Electric Company application dated 
May 15, 2003, as supplemented 

4. CONDJTIONS 'P;,-, 
:hf.'.:;, .,.f1''~ 

·,is certificate is conditional upon fulfilling,;,t6'e'l!'~quirements of 10 CFR Part 71, as applicable, and th~,dbl)lditions specified below. 
'"'"'""-.1::, ..• _, ,, 

(a) Packaging 

( 1) 

(2) Descripti.CDI'I 

A shippin~ 'contai ·,;·'Jefs, co~'Osed of an inner 
container,~scrrroun nd a i er dru~~·~he inner container is 
10.75 ·± 1/21-~~:?.hes :i. ... ,, :c.· o::·· ./es long;~!g~nstructed of minimum 14-
gauge steel,·~wJth bolted ani!J:,ga ..•. " p".fJa osure art9..welded bottom sheet. The 
inner contain~~is~entered and s4~~PPi ... :~~i"n a .-gaug~~t~l drum by asbestos or 
ceramic sheet, P'twg,od, hardboard~ ana insulating mate·~i;al The drum has a 16-gauge 
closure lid. The drcl'mr,:,lid is closed with a 12~gauge ld~~rng ring with drop forged lugs and 
a 5/8-inch diameter bolt. ]Jlji~d.g,i!ion t.o the,;!oclsi.ijl~ ring, three lid clamps are installed to 
secure the drum lid. The cfrum~~:as ·~prd'~mate dimensions of 22.5-inch ID by 36-inch 
height. The uranium oxide pellets are packaged in boxes positioned within a steel insert. 
The maximum gross weight of the package is 660 pounds. 

(3) Drawings 

The packaging is constructed and assembled in accordance with Westinghouse Electric 
Company, LLC, Drawing Nos. 

10004E01, Rev. 2; 
10004E02, Sheets 1 and 2, Rev. 2; and 
1 0004E03, Rev. 2. 
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5. (b) Contents 

(1) Type and form of material 

Sintered uranium oxide pellets enriched to a maximum 5.0 wlo in the U-235 isotope. The 
maximum pellet diameter is 0.969 em, and the minimum pellet diameter is 0.818 em. 

(2) Maximum quantity of material per package 

227 pounds of pellets, with the U-235 content not to exceed 4.54 kg. The pellets must be 
packaged on corrugated stainless steel trays, within shipping container boxes and a 
shipping container insert in accordance with ABB Combustion Engineering Nuclear 
Systems Drawing Nos. L-~2~~-~~ S~~e~':"j,apq2, Rev. 0, and L-9274-03, Rev. 0. 

;·.. t~~M<' -~~: ~ :r· ... ,. ~~ J."}J;.;:M ~~r :~-- --~ _ -~; 

Maximum weight ott~eg~t.e~'ts.within the inner co"nfa~~!"1.s 427 pounds, including 
radioactive mat~ri~~{econdary containers, and other pa~gkaging material. 

'1.?1;::· 

(c) Criticality Safety lnd , inimum index to be shown on label): 
.,''"-. ... ,_ ?" 

6. 

7. 

8. 

,:~;:1 ·''··~~-- _ ~- >· 
41
')i .)r' 

Corrugated stainle~~'steel tr '~t be positioned b~jw"' &each la~/ef"of pellets, and on the top 

~~~v~~tt~~n~gt~K~ellet stacR e'er rl]~;~:~;instt artially fill.~~pellet shipping boxes to 

~~~;~~ { A:;~A~,:j~·~.<t:%;_ "} 
The package m~y;;glso cofit:!in~ "ss'le~rpelle · ed wranium~llets, and neutron 

r ; ;J..;?}~~:: 

poisons such as~gf§ldolini'Ett~B'l:biu ¥>]q:ljl~a~ 
'C. •: '';l[ff~~',/~i.{.\Fo .,.,., f;: ~ ~ t l ~ '" ·· 

In addition tb the rte'guirem~!J~~~9{1"Sulz(J!)~~ @~f ~ ~ :Ql1.R Pa 
\~ \ t"" --.: .. ~~:~~~';'-~f~:';:~::~~;,;:.Jte\~J;~~~~;,~ .. ;:·.v~~~~~:~:;: .. ~::·' .. · -~::: ~"·"~-

(a) 

(b) 

Prior to eac~t.lipment the 'i'Q_ser;t~~cd;~nilrrrne el) gas~~~shall be inspected. This 
gasket shall l:teJFx,placed if inspeo~6t\ .s;~:~ws a efect~'"'';''lf,,~'' 

-;r· '~~-.,~·· ;~ """ '<··' ~,. . . ;:p. :ri"•~? 
The package mu~tobf!'*prepared for shipment and op~7,a\.ed in accordance with the 
Ope~ati~g Procedures of.~~aR~~} a-9~ tho/if'f)llal~fenance Program of Chapter 8 of the 
apphcat1on. · ,,.~ ~ ;lq'" 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

10. Transport by air of fissile material is not authorized. 

11. Expiration date: September 30, 2017. 
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REFERENCES 

Westinghouse Electric Company application dated May 15, 2003. 

Supplements dated November 21, 2003; July 23, 2007; and July 20, 2012. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

!:Ill-~ 
~:: J:~o~~ M~~J;<rf;~~i',;E,. 

"\,.,"'"' Acting Branch Chief .t.~·-¢('£ 
Licensing Branch ' 
Division of Spent Fuel Stora@e'fand Transportation 
Office of Nuclear Material Saf~t~"' 
and Safeguards · -:!"'< 

#·"",X 

( 
\ 

-~·-

Date: August~ 2012 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

EnergySolutions Spent Fuel Division 
2105 S. Bascom Ave., Suite 230 
Campbell, CA 95008 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

BNFL Fuel Solutions application dated April 20, 2001, 1 

as supplemented. . 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

( (a) Packaging 

(1) Model No. FueiSol~tions ™ TS125 Transportatiofl·Rackage 

(2) Description 

The FueiSolutions ™ TS125 'Trahsp:ortation Package consists of a TS125 Transportation Cask and 
impact limiters, together with,a:E.ueiSol.wtions ™ W21 or W7 4 canister and its ::payload. The 
FueiSolutions™ canister andiitstp~yJoad·ar:e contained .. insidetbeTS125 Transportation Cask cavity. 
The TS 125 Transportation Cask:()avi!y .is .sized to accomroG>date one FueiS·olutions TM long canister, 
or alternatively, one FaeiS.olutior:~s·"~-,Short·canister·wifh·a·::cask cavity spacer. The approximate 
dimensions and weights':()fthe package.:are~as·follows: · 

Package Length: .................................................................................. 342.4 inches 

Package Outside Diameter: .................................................................. 143.5 inches 

Cask Length (w/o impact limiters): ....................................................... 210.4 inches 

Cask Outside Diameter (w/o impact limiters): ......................................... 94.2 inches 

Cask Cavity Length: ............................................................................. 193.0 inches 

Cask Cavity Diameter (section at rails): .................................................. 66.88 inches 

Canister Outside Diameter: .................................................................... 66.0 inches 

Maximum Long Canister Length: .......................................................... 192.25 inches 

Maximum Short Canister Length: ......................................................... 182.25 inches 

Cask Cavity Spacer Length: ................................................................... 10.0 inches 
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Max. Package Weight: .................................................................. 285,000.0 pounds 

Max. Cask Payload Weight (incl. canister and cavity spacer): ......... 85,000.0 pounds 

The TS125 Transportation Cask body is an assembly composed of stainless steel components of an 
inner shell, an outer shell, a top ring forging, a closure lid with a seal test port and a cavity vent port, 
a bottom plate forging, and a cavity drain port. The inner and outer shells are welded to the bottom 
plate forging and the top ring forging. The cask body also includes an annular lead gamma shield; 
an annular neutron shield with cask tie-down rings, support angles, and jacket; a bottom end neutron 
shield with a support ring and jacket; a longitudinal shear block; and lifting trunnion mounting 
bosses. The inner and outer shells form the annular cavity for the lead gamma shield. The outer 
shell and the neutron shield jacket form the annular cavity for the solid neutron shield. The neutron 
shield support angles facilitate heat rejection through the solid neutron shielding material to the outer 
surface of the cask body. The cask closur~a lidiJJcludes."a thick recessed plate with two concentric 
"Helicoflex" silver-jacketed metalliCo-ring seals, the"cavity·ver::Jt port, and the seal test port. The 
closure lid is secured to the casJ<,,body during transport with 6.0 -.2 inch diameter closure bolts. The 
vent and drain ports are closed by a plug assembly to maintain containment integrity during 
transportation. .... · 

The Transportation Cask's containment boundary consists of: the inner·cylindrical shell, the bottom 
plate forging (which forms,the bottom closure of the cask), the·tbf:Fring fof@ing and sealing surfaces, 
the closure lid and sealing surfaces,.the welds associated with the above components, the closure 
bolts, the innermcistclosure lid O-'ring seal, tbe.Gavity vent-port .seal gland.;and o-ring seal, and the 
cavity drain port seal gland and '.0-r'ing seal. "Fhe package is designed to be "leaktight" as defined by 
ANSI N14.5 (leakage rate less than oriequal.to 1 x 10-7 ref-cm3/s. The stryctural components of the 
Transportation Cask are made ofhigh.,strength~austenitic stainless steel. :The gamma shielding is 
made of lead and is compl.etely en.closed~w1tbin:the.annularTegion.betweenJhe inner and outer steel 
shells. The neutroA·<Shielding::is.:scilid.hydrogenous material thatis'·completely enclosed within the 
annular region between the:cas'k . .ot.lter shell,and neutron shield.~jacket witl;i'tie-down rings at each 
end. ··· ·· ·· 

The FueiSolutions ™ TSJ25 Transportation ·c.askhas ieemitical energy~absorbing impact limiters at 
both ends. Each impact limit-er assembly consists of crushable aluminum honeycomb energy
absorbing core segments that are encased in a sealed stainless steel shell. In addition to confining 
the aluminum honeycomb core s~gments in the eventof,a'free drop, the impact limiter shell protects 
the aluminum honeycomb material fromthe weather. Both the top and bottom impact limiters are 
attached to the transportation cask body tie-down rings with 12, one inch diameter bolts. A tamper
indicating device is provided which connects each impact limiter to the transportation cask to assure 
that the package has not been opened by unauthorized personnel during transport. 

A Fuel Solutions TM canister consists of a steel shell assembly and an internal basket assembly. The 
shell assembly maintains a helium atmosphere for transport conditions. Credit is not taken for 
containment provided by the canister shell for transport conditions. The shell assembly also 
provides radiological shielding in both the radial and axial directions. The internal basket assembly 
provides geometric spacing, structural support, and criticality control for the spent nuclear fuel (SNF) 
assemblies for transport conditions. here are two classes of W21 canisters (W21T and W21 M), 
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differing primarily in materials of construction. Each W21 canister class includes four different 
canister types, as follows. The W21T canister class includes a long canister with lead shield plugs 

(W21T-LL), a long canister with carbon steel shield plugs (W21T-LS), a short canister with lead 
shield plugs (W21T-SL), and a short canister with carbon steel shield plugs (W21T-SS). The W21 M 
canister class includes a long canister with depleted uranium shield plugs (W21 M-LD), a long 
canister with carbon steel shield plugs (W21 M-LS), a short canister with depleted uranium shield 
plugs (W21 M-SD), and a short canister with carbon steel shield plugs (W21 M-SS). There are also 
two classes of W74 canisters (W74T and W74M), differing primarily in materials of construction. 
Both the W74T and W74M canister classes include only a long canister with carbon steel shield 
plugs. 

A FueiSolutions ™ canister shell assembly consists of a steel cylindrical shell, bottom end closure, 
bottom shield plug, bottom shell extension~ :bottom outer plate, top shield plug, top inner closure 
plate, and top outer closure plate. ·:r:ne closure plates at the· top and bottom are welded to the 
cylindrical shell. All structurai components of the canister sheiLassembly are constructed of 
austenitic stainless steeJ,'V;~tith~the exception of the shield plugs. ·Thleshield plug materials may be 
composed of lead, depleted uranium or carbon steel, depending uponthe specific canister variant. 
To prevent any corrosion, galvanic, or chemical reactions between the-shield plug materials and the 
cask environment or contents, the shield materials are isolated fr.om the environment and cask 
interior. The lower shl1eld plqgs are encased within stainless :steel. The upper shield plugs that are 
made of lead or depleted uranium are.encased in stainless steel. The carbon steel upper shield 
plug is electroless:Rickel-plated. · -'··· 

·.::,.;·· 

A FueiSolutionsTM"\'IV21 canisterbasketassembjy,consists of21 guide tubesthat are positioned and 
supported by a series of circular•spacer.,plates, ·wtiich ;are in~turn"positionedand supported by 
support rod assemblies. T:he,.\VV2'1 ... guide tl:ibes·'include neutron ab!:)orber:~heets on all four sides. 

The W7 4 canister includes lwO"Stackable•basket assemblies with a capacity to accommodate up to 
64 Big Rock Point fuel asserrl'blies. £ach'basketJnCit:rdes~37.·celllocations, with the center five cell 
locations mechanically_blocked'to·pr:eventfuei'iloading indhese locations. The W74 basket assembly 
consists of a series of circular spacer·plates 'thabare positioned and· supported by four support tubes 
that run through the spaced:>Jates and supportsleeves betweemtne'spacer plates. Each basket cell 
location, with the exception of the four support tubes and the five blocked-out center cells, contain a 
guide tube assembly. The W74 gtiide tube a?semblies include borated stainless steel neutron 
absorber sheets on either one side or two opposite sides. The guide tubes are arranged in the 
basket to position at least one poison sheet between adjacent fuel assemblies, with the exception of 
intact fuel assemblies placed in the support tubes. 

In the W74 basket, damaged fuel is placed in damaged fuel cans that are accommodated in the 
support tube cell locations. The W74 damaged fuel cans are similar to the W74 guide tubes, but 
include a screened bottom end, a screened removal lid, and borated stainless steel neutron 
absorber sheets on all four sides. 
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(3) Drawings 

The FueiSolutions ™ TS 125 Transportation Package is constructed and assembled in accordance 
with the following drawings: 

(b) Contents 

FS-200, Revision 1, Sheets 1 through 3 
FS-205, Revision 2, Sheets 1 through 3 
FS-21 0, Revision 2, Sheets 1 through 9 
FS-220, Revision 1, Sheets 1 through 7 
FS-230, Revision 1, Sheets 1 and 2 
W21-110, Revision 4, Sheets 1 through 9 
W21-120, Revision 5, Sheets 1 through1 0 
W21-121, Revision 5, Sheet1 ·· 
W21-122, Revision 3, Sheets fand 2 
W21-130, Revision 4,'Sheets 1 through 9 
W21-131, Revision 3, ·sheets 1 and 2 
W21-140, RevisionS, Sheets 1 through 4 
W21-150, Revision 4, Sheets 1 and 2 
W21-190, Revision 4, Sheet 1 
W74-110, R.evision~s. Sheets 1 and 2 
W74-120, ;Revision 5, ;sheets 1 through 6 
W74-121, .. R.evision 7, S.heen 
W74-122,'"Revision 6, Sheet 1 
W74-130;"'R.evision 6, Sheets ·1 ,:and 2 
W74-140,'Revision 5, Sheets 1 ~through A 
W74-150, Revision.S,Sheets 1 :and2 
3319, Revision 6, Sheets 1 thwu.gh 5 

(1) Type and Form of Mater::ial 

Shipment of spent fuel, with·plutonium in excess of 20 curies per package, in the form of debris, 
particles, loose pellets, and fragmented.rodsor assemblies; is not authorized. 

(i) W21 Canister 

The contents of the W21 canister are limited to 21 pressurized water reactor (PWR) SNF assemblies 
meeting the requirements of Table 1 and Table 2. Two different loading configurations, designated 
as W21-1 and W21-2, are permitted in the W21 canister. The W21-2 loading configuration, which 
accommodates SNF with higher initial 235U enrichments, consists of up to 20 PWR SNF assemblies 
meeting the requirements of Table 1 and Table 2. The W21-2 loading configuration requires that the 
center guide tube be mechanically blocked to prevent inadvertent loading of a SNF assembly. If 
less than the maximum number of PWR assemblies are loaded, dummy assemblies having a width, 
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length, and weight similar to that of the PWR assemblies they are replacing, must be loaded in the 
empty guide tubes. 

The SNF assemblies that are permitted in the W21 canister must meet all of the parameter 
requirements of at least one criticality class. Table 2 lists the dimensional and initial enrichment 
limits for each criticality class of PWR fuel assembly. Table 2 provides separate assembly initial 235U 
enrichment limits for the W21-1 and W21-2 canister loading configurations. The initial enrichment 
limits presented in Table 2 are bounding for assemblies containing any type of control insert, 
including assemblies with fuel rods replaced with any type of rod of equal or greater diameter and 
height. 

Table 3 lists minimum required cooling times, as a function of burnup, for PWR assemblies loaded 
into the W21 canister. For a giveq f.uekbui;nupilevef;, assembly radiation sources increase with 
decreasing initial enrichment. Table~ 'fists two minimum initial enrichment values for each assembly 
burnup level. Table 3 also lists two different minimum allowabl,e.:cooling times, corresponding to the 
two minimum initial enricMIT.Jent levels. An assembly must have an,Jnitial enrichment level equal to or 
greater than the value shown in Table 3, to qualify for the corresponding minimum allowable cooling 
time also shown in Table 3. Assemblies with initial enrichment levels-lower than the lowest values 
shown (for the assembly's burnup level) in Table 3 are not qualjfied forctransportation in the W21 
canister. ·- .·· 

Table 3 also givesJimits on the.ctotaL.amount·"'t:inltial (pre.::irradiation) cobalt1hat may be present in 
the assembly active fuel zone (ihcludir~g 'botl'):assembly.and control insertthardware). For 
assemblies with less than 11 grams of.cobaltipthe fuel zone,o.the shorter cooling times shown in 
Table 3 may be ~:~sed (provided'thatthe:miriirnuminitial enrichment requiriement is also met). The 
longer cooling times shown:inTable 3 must''be·used:for assemblies with CDver 11 grams of cobalt in 
the fuel zone. Cobalt presephn.colitroJcomponents that do·not:extend i~fo the assembly fuel zone 
(such as thimble plug,assembiies,:) or that•do ·not reside in the•core duriqg•operation (such as control 
rod assemblies) do not .need to.lbe inc;ludecUn theJotalfuel2one cobalt.c6ntent. 

',._ ·''" ., "\-. < 

All PWR SNF assembly.control inserts·-pla:cediinithe w2i ·canister mu~t be intact, and may contain 
B4C, borosilicate glass, sllv.Sr~indium-cadmium/hafnium, or Gd20 5 poison materials. Control insert 
rod cladding, and other insert hardware may consist of any type of zircaloy, stainless steel, or 
inconel. Any PWR assembly control ins.ert t~at meets these material requirements may be loaded 
into the W21 canister. Control inserts that empl.oy solid inconel rods that reside in the core, such as 
the B&W Grey APSRA, are not qualified for transportation in the W21 canister. Any insert that 
contains significant quantities of inconel (such as inconel rod cladding) requires an evaluation of 
total assembly fuel zone cobalt quantity. Fuel rods may also be replaced with solid steel or lnconel 
rods, or rods containing any of the above poison materials, provided that the fuel zone cobalt 
requirements are met. U02 fuel rods containing Gd20 3 poison material are also permissible, 
although the poison is not relied upon to increase allowable 235U initial enrichment levels for the fuel 
rod or assembly in question. 
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(ii) W7 4 Canister 

The W74 canister contents are limited to 64 Big Rock Point (BRP) SNF assemblies without 
channels, including intact, partial, and damaged U02 and mixed oxide (MOX) fuel assemblies 
meeting the applicable acceptance criteria specified in Table 4 through Table 9. Specifications 
W74-1 and W74-2 for intact U02 and MOX fuel assemblies are provided in Table 4 and Table 5, 
respectively. Specifications W74-3 and W74-4 for partial U02 and MOX fuel assemblies are 
provided in Table 6 and Table 7, respectively. Lastly, specifications W74-5 and W74-6 for damaged 
U02 and MOX fuel assemblies are provided in Table 8 and Table 9, respectively. All U02 rods may 
contain any quantity of Gd20 3 poison material, provided that the specified 235U initial enrichment 
limits are satisfied. BRP assemblies containing any amount of plutonium fuel (before irradiation) 
must meet the requirements of the MOX fuel sp~cifications given in Table 5, Table 7, or Table 9. If 
less than the maximum number of BRP assemblies:are'loaded, dummy assemblies having a width, 
length, and weight similar to that oflhe BRP assemblies they:are replacing, must be loaded in the 
empty guide tubes or supP,~t(tubes. 

The BRP U02 fuel assembiy types permitted in the W74 canister are identified in Table 10. Any 
BRP fuel assemblies that do not meet all of the parameter requirements .given for any fuel assembly 
class in Table 10 may~only be loaded into the W74 canister dama_ged fuel can, as long as the 
requirements giver:i,,in·the applicable damaged fuel loading specification·'(\1V74-5 or W74-6) are still 
met. Any BRP fueLassemblies that meet all of the parameter requirements.shown in Table 10, 
except for the requir:ement forthem1mber of"n'bn"'corner water·holes, are classified as partial 
assemblies. The iower initial enl'ichment'limits given in Specification W74.;3' apply for those 
assemblies. · 

The specific BRP,intact MOXluel,assemblytypes accommodated,in the W74 canister are shown in 
Figure 1 through Figure 4. 08~ :specificBRP partial MOX fueLassembly ,t;ypes accommodated in the 
W7 4 canister are shown in 'F!gbr.e 5 thro1.1gh Figure 8. Jhese:'figures show,the maximum initial 235U 
enrichment levels fotthe urahiurn:;pre;sent:iJ).all U0.2 ,and.,J':V10X fuel rods,in each MOX assembly 
array. The figures alsoshow the maximum overall weig!:lt:percentage ofPu02 in the initial MOX fuel 
rod (metal-oxide) material.composition, withrone,exception. For the two MOX rods shown in Figure 
4, the maximum total plutonium (metal) content;rather than the,maximum overall weight percent of 
Pu02 , is specified. The limits on maximum burnup, maximum heavy metal loading, and minimum 
cooling time for each BRP MOX fuel type are shown in Table 11. 

289 

PAGES 

27 



Ill 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

1. 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9276 4 71-9276 USA/9276/B(U)F-85 7 OF 

Table 1 - Generic Requirements for All W21 Canister PWR SNF Contents 

Fuel Assembly Parameter Requirement 

Fuel Rod Cladding Material Zircaloy 2, 4 

Assembly Condition Intact '1> 

Maximum Assembly Width (inch) 8.54 

Maximum Burnup Level (MWd/MTU) 60,000 (2) 

Maximum Uranium Loading (MTU/assy) 0.471 

Axial Uranium Loading (kg/assy-inch) 3.27 

Maximum Fuel Zone Height (inch) . •M 150 ... , 
Maximum Fuel Pellet Stack Density -· '9.6.5% (3) 

Minimum Bottom..Nozzle Height (inch) 1.97,(4 ) 

'c",' 

(1) Intact assemblies have no known or suspected fuel rod cladding defects greater than pinhole leaks and hairline cracks. Intact 
fuel also has no detectable grid·spacer...damage, or axial shifting in grid spacer location. Fuel.assemblies with missing fuel rods 
(from the standard rod array configuration) may be loaded if' all missing fuel rods are replaced ·with dummy rods that have a 
height and diameter at leastas great as'that of:a:standard fuel rod (i.e., by rods that displace an-equal or greater volume of 
water). • "' -~ ....... . 

(2) For assembly burn ups exceeding 45,000 MWd/MTU, 'it is necessary to verify that the cladding oxide layer thickness does not 
exceed 70 j.Jm, by measurement of a statistical sample of limiti11g~fuel assemblies. The exposure (burnup) of any inserted 
control component must noLexceed that of'the host fl!lel assembly. 

(3) Defined as the average material density within· the cylindrlcal·.ellvelope:volume covered by the fuel pellets, relative to the 
theoretical uo2 density of 1 Q".97 glee. l'hus;"smearing" over fuel pellet. dishes and chamfers to:determine the "stack" density is 
acceptable. · 

(4) The bottom nozzle height is·dE;lfined as'1he:,dil)tance between the assembly __ bottom and the bottom of the active fuel. 
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Table 2 - W21 Canister SNF Assembly Dimensional and Enrichment Limits 

Fuel Criticality Max. Initial Number Min. Min. Min. Fuel No. Guide I 
Assembly Class11 l Enrichment of Fuel Clad Clad Pellet Rod Instrument 

Class11 l (w/o 235U)(2) Rods 0.0. Thickness Diameter Pitch Tube 
(in.) (in.) (in.) (in.) Locations15l 

W21-1 13J W21-214J 

B&W 15x15 B&W 15x15 4.70 5.00 208 0.4300 0.0265 0.3675 0.568 17 

B&W 17x17 B&W 17x17 4.60 4.90 264 0.3770 0.0220 0.3232 0.502 25 

CE 14x14 CE 14x14 5.00 5.00 ; 176 ~. 0.4400- 0.0260 0.3700 0.580 5(0) 

CE 14x14 A 5.00 5.00 
•' 

176 0.4400· .0.0260 0.3795 0.568 5(0) 
~· 

Palisades CE 15x15 P 5.00. . .5.00 208.216 0.4135 0.0240 0.3500 0.550 1-9 

Yankee Rowe 15x16 5.0.0 5.00 231 0.3650 0.0240 } 0.3105 0.472 1 

15x16 A 5.00 5.00 237 0.3650 0.0240 0..3'105 0.468 1 .. 
CE 16x16 CE 16x16 ,·5.oo 5.00 236 0.3820 0.0250 0.3250 0.506 5(0) 

CE System 80 
'<>•'"·'~''""" 

St. Lucie 2 '·•·.l · ... 

WE 14x14 WE 14x14 5.00 ·5.00 '179 .~···~ .0.4000 0.0243 0.3444 i 0.556 17 

WE 15x15 WE 15xr5 4.70 5:00 204 0.4200 .. 0.0240 0.3569 . 0.563 21 .. ,_,. 

WE 15x1'5 A 4.90 5~00 204 .i 0.4240 ; 0.0300 0.3565 ·· . .0.563 21 

WE 17x17 WE 1h17 4.70 . 5:00 264 . 0.3740 0.0225 _/ 0.3195 0.496 25 

WE 17x17~ 4.60 ··<!' '4:90 264 0:3600 0.0225 ! 0.3088 0.496 25 

WE 17x17 8 4.60 '· ·::':41·90 264 0:3600 0.0250· 0.303'0· 0.496 25 .... 
·.~ . ;·· ::-

.J 
.. 

..-.·. .. . , .. •:: . .· 

(1) Assembly class defined per Energy Information Administration, Spent Nuclear FueFDischarges from U.S. Reactors 1993, U.S. 
Department of Energy, 1995. The fuel assembly criticality classes are arbitrary designations given to each set of assembly 
parameters that are evaluated for criticality. 

(2) The maximum allowable enrichments apply for all assemblies .that meet the specified physical parameter requirements for the 
defined assembly class. The maximum allowable enrichments are defined as the maximum planar average enrichment at any 
axial assembly location. An exception is the CE 15x15 P assembly class, for which the maximum allowable enrichment applies 
to each individual fuel pin within the assembly. 

(3) This enrichment limit applies for up to 21 SNF assemblies, in any W21 canister guide tube. 

(4) This enrichment limit applies for up to 20 SNF assemblies, with the center guide tube empty. 

(5) Whereas the number of guide tube locations is a specified parameter, the materials and dimensions of the guide tubes are not 
specified, since any quantity of steel or zircaloy in the guide tube locations will reduce assembly reactivity. Guide tube locations 
may contain nothing, hollow zircaloy or stainless rods (or rod clusters), solid zircaloy or stainless rods (or rod clusters), or poison 
rods (or rod clusters). 

(6) The CE 14x14 and CE 16x16 assembly guide tubes occupy four fuel rod locations within the assembly array. 
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Table 3 - W21 Canister Minimum PWR Assembly Cooling Time Requirements 

Assembly Assembly Assembly Required 
Burn up Initial Fuel Zone Cooling 
Level Enrichment Cobalt Qty Time 

(GWd/MTU) 11 l (w/o z3su)!1) (g/assy)12l (years) 

::>35 <::2.8% :::; 11 <::6 

::>40 <::3.0% :511 ~8 

S45 <::3.3% :511 ;::: 10 

::>50 <::3.5% ··~-- 541,, ~ 12 

::>55 ;:::-s-:'8% :511· ;::: 15 

$60 '<::4.0% :511 '· -·< '<::18 

::>35 <::1.5% :550 ;::15 .·.,, 

S40 <::1.5% :550 <::20'. 

( S45 <::1.5% :550 --~<::25 
~•'" '• 

::>50 <::.2.5% :550 <::25 

::>55 ;::310% ....... - ~ •. ...,. ... "'l: :::; 50 <::25 

S60 '<::3.5"% :550 <::25 --
·--~· 

(1) Assembly average values. 

(2) Defined as the total initial (pfe-irradiatiori);cobalt mass-within the assembly fuel zone, includirtg any cobalt present in 
inserted control components. · 
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Table 4 - W74 Canister Contents Specification W74-1 
Intact U02 Fuel Assemblies 

SNF Parameter Loading/Acceptance Criteria 

10 

Payload Description ::;54 Big Rock Point BWR intact U02 fuel assemblies. <1·
2

·
3J 

Any remaining empty canister basket guide tubes and/or 
support tubes may be loaded with fuel assemblies 
meeting any of the acceptable payload specifications 
W7 4-2 through W7 4-6, subject to the limitations of those 
specifications. 

Cladding Material/Condition Zircaloy 2,4 cladding with no known or suspected 
cladding defects greater than hairline cracks or pinhole 
leaks. 

~ ~· .. , .. 
,. ..,. ·, 

Maximum Uranium Loading ·., ::;·M2.1 kg/assembly. 

Maximum Initial Enrichment<1J ::;4.1 0 w/o 235U. 

Minimum Assembly Aver;age e::3.0 w/o 235U. --· 

Initial Enrichment "' 

Maximum Burnup ::;32,000 MWd/MTU. ... 
Minimum Cooling Time -~6.0 years.<5J 

W74-1 Notes: 

OF 

(1) Loaded assemblies must meet all of the assembly ,geometry Tequirements specified in Table ·10, for any one of the defined 
assembly classes. · · 

(2) Intact fuel assemblies include those iBRP'fuehassemblies with 1'to 4 corner rods missing, and BRP 9x9 fuel assemblies with 1 
rod missing from a non-corner location,,,'J\his inCludes assemblies with partial length rods,'or rod fragments inside stainless 
tubes, in any of the array corner locations.ilta'lso includes 9x9 assemblies with 1 ix11 assembly rods in corner locations. 

(3) Intact U02 assemblies may1have any numberof.fuelrods replacedwith:solid zircaloy or'stainless steel rods, or with poison 
rods, given that the length and,.diameter' 6Lfhe replacement md ;,are·at-leasLas·great as that.of the fuel rod. The empty array or 
guide tube locations may contain'ilothing, hollow zircalqy mstainless steel rods, neutron source rods, or any similar non-fissile 
fuel assembly component. 

(4) Defined as the maximum array-avera_ge enrichment, which is the peak planar~-average initial enrichment considering all 
elevations along the assembly axis. 

(5) If an intact U02 assembly has been further irradiated after having .fuel rbds·replaced by dummy stainless rods, an evaluation 
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in 
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial 
cobalt in the assembly fuel zone. 
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Table 5 - W74 Canister Contents Specification W74-2 
Intact MOX Fuel Assemblies 

SNF Parameter Loading/Acceptance Criteria 

Payload Description :S;64 Big Rock Point BWR intact MOX fuel assemblies. <1•
2

•
3

) 

Any remaining empty canister basket guide tubes and/or 
support tubes may be loaded with fuel assemblies meeting 
any of the acceptable payload specifications W7 4-1 and 
W74-3 through W74-6, subject to the limitations of those 
specifications. 

Cladding Zircaloy 2,4 cladding with no known or suspected cladding 
Material/Condition defects gre,ater tban hairline cracks or pinhole leaks. 

Maximum Heavy Metal TheGh.eavy metal'loading_,varies by MOX assembly type and 
Loading , ~niust·riot exceed the maximum values defined in Table 11. 

Allowable Fuel "Maximum initial 235U enrichment and,maximum Pu02 

Composition 
,,,.,, 

weight percentage is shown for every ftlel rod location in 
the MOX assembly array in Figure 1 thrgugh Figure 4.<4

•
5
) 

Maximum Burnup .. , The burnup varies by MOX assembly typ·e and must not 
,, exceed the maximum values,derined in Table 11. 

Minimum Cooling Time 'The cooling time_ varies by 'MOX assembly type and must 
., notbeJess than_fhemiriimum v.alues defined.Jn Table 11.<6l 

W74-2 Notes: 

11 OF 

(1) Intact MOX assemblies may have aAy·numberrof fuel+octs~replacedwith solid zircaloy or stainless steel rods, or with 
poison rods, given that the.Jef'\gth and,diameter oUhe replacement rod .are at least as·'great as'that of the fuel rod. They 
may also have hollow zirca'ley or stainless$teel rods,~neutron sourceTods, or.any·'similar non~flssile fuel assembly 
component placed in the em~!Y:array or:·gtiidei:tube .locations, including.all f()rms·of inserts or.control components. 

(2) J2 (Figure 1) MOX assembli~~-rnust me~ta'ilicifthe-~ssemb[y:geometcy.requirer:rients shown·"'for Siemens 9x9 fuel in Table 
10. DA and G-Pu (Figure 2 and,F.igure 3,-resp'ectiwely) I\IIOX>assemblies'lllust meet alloMbe assembly geometry 
requirements shown for Siemens.c1''1x11 fuel in Table HtOne exceptioh.is·that J2 MOXassemblies with a cladding 
thickness of 0.05 inches and a fuel :pellet diameter of 0.4515,inches are also acceptable~. U02 9x9 assemblies with 2 
inserted MOX rods (shown in Figure 4)·must meet all of the assembly geometry requirements shown for Siemens 9x9 in 
Table 10. 

(3) Intact G-Pu MOX assemblies may have 0 to 4 fuel rods in the array corner locations. G-Pu MOX assemblies may also 
have partial length rods, or rod fragments inside stainless tubes, in any of the array corner locations. 

(4) The maximum 235U enrichment shown in Figure 1 through Figure 4 is defined as the weight percentage ·Of 235U in any 
uranium that is present in the rod. The PuOz weight percentage is the overall mass of PuOz in the rod divided by the 
overall metal-oxide (UOz + PuOz) mass in the rod. Fuel rods in candidate assemblies may have 235U enrichment levels 
and PuOz weight percentages that are equal to or less than the values shown in Figure 1 through Figure 4 for that fuel rod 
array location. 

(5) Figure 4 specifies a maximum total MOX fuel rod plutonium metal mass as opposed to a maximum Pu02 weight 
percentage. 

(6) If an intact MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation 
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in 
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial 
cobalt in the assembly fuel zone. 
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Table 6 - W74 Canister Contents Specification W74-3 
Partial U02 Fuel Assemblies 

SNF Parameter Limit/Specification 

Payload Description :::;64 Big Rock Point BWR partial U02 fuel assemblies.<1.2J 
Partial fuel assemblies are defined as those assemblies 
having one or more full-length fuel rods missing from the 
intact fuel assembly array (except as permitted by W74-1 
Notes 2 and 3). The affected array locations may contain 
nothing, partial length rods, hollow zircaloy or stainless steel 
rods, neutc!Jn sourc~ rods, or any other non-fissile fuel 
assembly ·component w.ith"a:,Jower length or diameter than a 

··• fuli..:Jength fuel rod. Any remaining empty canister basket 
guide tubes and/or support tubes ma.y be loaded with fuel 

'·.·-·J.,, 
assemblies meeting any of the acceptable loading 
specifications W74-1, W74-2, and W7-4-::4 through W74-6, 
subject to the limitations of those specifications. 

Cladding Zircaloy 2,4 cladding with no known or suspected cladding 
Material/Condition 

. 
defects greater than hairline cracks or pinhole leaks. ... ,-., 

Maximum Uranium:ko·ading ·:::;;142 .. 1 ·kg/assembly 

Maximum Initial 
'"~ ,.,_ s3.55w/o 235U (9x9) 

Enrichment<3l S3:6w/o Z.
35U:(t1x1J) 

Minimum Assembly ·. . '235 . 
" ~3 .. 0 wlo U 

Average Initial Enrichment 
~: 

~-1 

Maximum Burnup .· .; :·.S32,000~MWd/MTU 

Minimum Cooling Time. ···· ·;:::6:0 years(4l 
..... 

' ~: 

W74-3 Notes: 

OF 

(1) Partial U02 assemblies may have any number of fuel rods replaced with solid zircaloy or stainless steel rods, or with poison 
rods. 

(2) Loaded partial assemblies must meet all of the geometry" requirements shown (for any of the defined assembly classes) in 
Table 10, except for the "maximum number of non-corner water holes." 

(3) Defined as the maximum array average initial enrichment, which is the peak planar average initial enrichment considering all 
elevations along the fuel assembly axis. The averaging is applied only to those fuel rods that are present in the partial array. 

(4) If a partial U02 assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation 
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in 
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial 
cobalt in the assembly fuel zone. 
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Table 7 - W74 Canister Contents Specification W74-4 
Partial MOX Fuel Assemblies 

SNF Parameter Loading/Acceptance Criteria 

Payload Description ::::;64 Big Rock Point BWR partial MOX fuel assemblies.(1
.
2

·
3
> Partial 

MOX assemblies must conform exactly to one of the four partial 
assembly array configurations shown in Figure 5 through Figure 
8, with respect to the number and location of missing fuel rods 
within the assembly array. The missing fuel rod array locations 
may contain nothing, hollow zircaloy or stainless steel rods, 
neutron source rods, ~; any other non-fissile fuel assembly 
component. '·"'' ...... _ . 

.-· 
. ,_ 

Any rem~\oing emptycanfster:nasket guide tubes and/or support 
tubes.Jrray be loaded with fuel assemblies meeting any of the 
acceptable loading specifications W74~1 thr-ough W74-3, W74-5, 

''!:<;and W74-6, subject to the limitations of tho.se~.specifications. 
Cladding Zircaloy 2,4 cladding with no known or suspected cladding 
Material/Condition . - defects greater than hairline cracks or,.pinhole leaks . 

Maximum Heavy The•hea\7y metal loading varies by.fuel assembly type and must 
Metal Loading not exceed the ma?:<imum values "defined in Table.11. 

Allowable Fuel -;.,_ Maximum iriitiai 235U'.enrichment and.maximum Pli'02 weight 
Composition <"~'"""· percentage is :shOW!] fo.ro.every fuel r.od location (in.each of the 

four allowable.parti-ai.MOX:-assemb[y array configur.ations) in 
higure s:through·Figtrref8:(4l 

Maximum Burnup -;. The;~q.!:Jrnup'varcies by MOX assemblyJy,pe and must not exceed 
the.·ma!)(imum V-alues define.a·in Table·11. _c::_ 

Minimum Cooling ... ---·" The'cocili~g'time··vari.esby'MGX,assembly type;and must not be ,. 

Time ·'",Jess than the_,minimumvalueM:Iefined in Table 11. 

W74-4 Notes: . ;•" . 

OF 

(1) Partial MOX assemblies may have any number of fuel rods replaced•with solid zircaloy or stainless steel rods, or with poison 
rods, given that the length and diameter of the replacement 'rod are .arJeast as great as that of the fuel rod. 

(2) If a partial MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation 
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in 
Section 5.2.2.1 ofthe WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial 
cobalt in the assembly fuel zone. 

(3) Loaded partial assemblies must meet all of the geometry requirements shown (for any of the defined assembly classes) in 
Table 10, except for the "maximum number of non-corner water holes." 

(4) The maximum 235U enrichment shown in Figure 5 through Figure 8 is defined as the weight percentage of 235U in any uranium 
that is present in the rod. The Pu02 weight percentage is the overall mass of Pu02 in the rod divided by the overall metal-oxide 
(U02 + Pu02) mass in the rod. Fuel rods in candidate assemblies may have 235U enrichment levels and Pu02 weight 
percentages that are equal to or less than the values shown in Figure 5 through Figure 8 for that fuel rod array location. 
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Table 8 - W74 Canister Contents Specification W74-5 
Damaged U02 Fuel Assemblies 

SNF Parameter Limit/Specification 

Payload Description 

Cladding 
Material/Condition 

Maximum Uranium · 
-· 

Loading 

Maximum Initial 
Enrichment ·· 

Maximum Pellet Density' 

Minimum Assembly 
Average Initial 
Enrichment 

Maximum Burnup 

Minimum Cooling Time 

W74-5 Note: 

::;;8 Big Rock Point BWR damaged U02 fuel assemblies. 
Damaged fuel assemblies are defined as those with fuel 
cladding damage in excess of hairline cracks or pinhole 
leaks. Fuel assemblies with damaged grid spacers (defined 
as damaged to a degree where fuel rod structural integrity 
cannot be assured, or where grid spacers have moved from 
their design position) are also considered to be damaged 
fuel assemblies. 

Each fuel assemb.!Y designated as damaged must be placed 
within-a dam:~ged·fuekan .and loaded into a basket support 
Jupe,in·the· upper or lower~basket. The remaining empty 
·canister basket guide tubes arid SA:,!pport tubes may be 

_ loaded with fuel assemblies meeting.<in'ly of the acceptable 
loading specifications W74-1 through W74-4 and W74-6, 
subject to the limitations of those specifiCations, for a total of 

. _ $64 Big Rock Point BWR fuel assemblies . 

. Any.intact or partial U02 fuej.assembly thafdoes not meet 
all of·the.assembly geometryTequirements shown in Table 
ro {otherthan'lbe"'f.iumben)f water holes) must also be 
loaded into a damaged fuel .can . 

• -· Zircaloy 2 1£1:.claddiqg..wifh luel rod damage in:excess of 
, hairline cracks .orpinhole leaks. 

:$:1-42.1 ;;kg/assembly. 
... ···.· .... 

-' $96.5% (as defined-.in Table 10, Note 1). 

$32,000 MWd/MTU. 

;:;6.0 years.<1l 

14 OF 

(1) If a damaged U02 assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an evaluation 
must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that described in 
Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 grams of initial 
cobalt in the assembly fuel zone. 
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Table 9 - W74 Canister Contents Specification W74-6 
am age ue ssem 1es D d MOX F I A bl' 

SNF Parameter Limit/Specification 

Payload ::; 8 Big Rock Point BWR damaged MOX fuel assemblies. 
Description Damaged fuel assemblies are defined as those with fuel cladding 

damage in excess of hairline cracks or pinhole leaks. Fuel 
assemblies with damaged grid spacers (defined as damaged to a 
degree where the fuel rod structural integrity cannot be assured, or 
where the grid spacers have shifted vertically from their design 
position) are also considered to be damaged fuel assemblies. Each 
fuel assembly designated as damaged must be placed within a 
damaged fuel can and lgaded into a support tube locations in the 
upper and lower basket.,The remaining empty canister basket 
guide tubes-and support tubes may,be loaded with fuel assemblies 
meeting 'any of the acceptable loading .~pecifications W7 4-1 
thr;oqgh W7 4-5, subject to the limitations ·of.f~ose specifications, for 

.,a:total of :564 Big Rock Point BWR fuel assem'blies. 
Any intact or partial MOX assembly that does not meet all of the 

·.· assembly geometry requirements shown in-Table ,1 0 (other than 
the:number of water holes) must also·be loaded 'irito a damaged 
fuel can.<1l 

Cladding Material/.:.: Zircaloy"2,4 ·cladding \rv.ithlueLrod damage in excess of hairline 
Condition cracks or.pinhole leaks. 

"~'-

Maximum Pellet 96.5% (as definedJn Table tO,'Note 1) 
Density 

Maximum Heavy The".heayy metal 'loading varies: by MOX:assembl.yjype and must 
Metal Loading '' not exceedihe maximum val.t:Je.s definedin Table .11. 

Allowable Fuel 
.·.• 

.• ::;4.61~to'·23~U.;f.Gir.;a'IIJ.JQ2 fueLpeUets. All MOXJuel pellets must 
Composition .,meet the·niaximu1Tl 235X:!I-enrichmel1t and Pu0_2weight percentage 

requirements for one :of:the four MOX fueL.material compositions 
des'Cr:ibed in Figure 1 through Figure 3. 

Maximum Burnup The burnupvaries by MOX assernb[y type and must not exceed 
the maximum values defined in Table 11. 

Minimum The cooling time varies by MOX assembly type and must not be 
Cooling Time less than the minimum values defined in Table 11.<2l 

W7 4-6 Notes: 

(1) The UOz 9x9 assemblies with 2 inserted MOX rods (shown in Figure 4) may not be loaded into the W74 damaged fuel can. 

(2) If a damaged MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an 
evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that 
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9 
grams of initial cobalt in the assembly fuel zone. 
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Table 10 - W74 Canister Fuel Geometry Specifications 

Fuel Assembly Fuel Assembly Class 
Parameter 

GE Siemens 9x9 Siemens Siemens 
9x9 11x11 11x11A 

Fuel Pellet Stack Density<1l ::; 96.5% ::;96.5% ::;96.5% ::;96.5% 

Number of Fuel Rods ::; 81 ::; 81 ::;121 ::; 121 

Clad O.D. (in) 0.5625 0.5625 0.449 0.449 

Clad Thickness (in) 0,.040 ··~· ,Q.040 0.034 0.034 

Pellet Diameter (in) ; ·i ~ 
1· l0.471 '0 .47:;15(2) 0.3715 0.3735 , .. <" 

Fuel Rod Pitch (in) =· '<"" .. 0.707 0.707 0.577 0.577 ' ,.,,., 

Active Fuel Length (in) ,_ ,,, ::;?O ::;?O .-" -::;?a ::; 70 

Number of Array Corner--Hods<3l 0-4 0-4 .Q-4 0-4 

Number of Non-Comer Water ::; 1 0 0 0 
Holes<3l 

. -···- ... .,,t"'··-~·· 

~-··' '""' 
·--

Number of Inert Ro'ds<3l "~ ~0 
~-- ..... -..... .,, ;::o ;::o ,,.,,. ;::o 

Bottom Tie Plateq;~:eight (in)<4l ;~1.25 . 
; 

;::1;25 ;::1.25'" ;::1.25 
... 

,. ·,··: ., .. - •• ,,. ... >' ' .-. 

(1) The fuel pellet stack density .• is defined.<aS\the.aver<iJge density of the fuelpeiletmaterial (within'ihe cylindrical envelope volume 
covered by the pellet stack).divided by.:tfu'eitheOTetic<~li'11ilD2 ·.density of 10.97 g/cc. ·.:rhus, smearing the fuel material over the 
dishing and chamfer voids in toe pellet·stC!tikqis.accE)ptable for determir:iing the;stack density, · 

(2) Assemblies E65 and E72 m~,each contai.riiifwoM0x:J.tuel·'n~ds,with;e1th~i'(:~c)lid pellets or ar.tn.~lar pellets with a 0.1 inch or 0.2 
inch inside diameter. In any giv~n>'MOX fciel rod'Mhe entire;J.Jelletostack mustcontain the·same pellet type (i.e., solid, 0.1-inch 
annular, or 0.2-inch annular). ,,··' ··· · · · ·· ·' · 

(3) The definitions of corner rods, non-"corner rods, and inert rods.are given in the W?+·~~~and W74-3 assembly loading 
specifications. · · 

(4) Defined as the distance from the bottom of the,assembly to_the bo!tom-ofihe.active fuel. 
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Table 11 - W74 Canister Assembly Specific Requirements for Big Rock Point MOX Fuel 

BRP Maximum Heavy Maximum Minimum 
MOX Assembly Metal Loading Burn up Cooling Time 

Type (kg) (MWd/MTIHM)(1l (years) 

J2 (9x9) 124 22,820 22 

DA (11x11) 126 21,850 22 

G-Pu(11x11) 127 34,220 15 

uo2 9x9 with 2 142.1 32,000 6 
inserted MOX rods 

Note: 

(1) The exposure (burn up) oLar1y·inserted control component must .. noLexceed that of the host fuel 
assembly. 
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0 0 711 Wt% U-235 
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Figure 1 - J2 (9x9) BRP MOX Assembly Array 
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A B C 0 E F G H K L M 

Fuel Pin Comoos1hons 

@ 2 LO Wt% U-235 Q 2.40 Wt% U-235 

® l56 Wt% U-235 2 45 Wt% Pu02 

1 03 Wt% Pu02 0 Water Rods 

Note: Water rods are identical to the fuel rods (same diameter and cladding thickness), except that they 
contain no fuel pellets. 

Figure 2 - DA (11x11) BRP MOX Assembly Array 
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PAGE 

20 

Note: G-Pu assemblies may have any number of fuel rods missing (or present) in the four array corner 
locations 

Figure 3 - G-Pu (11x11) BRP MOX Assembly Array 
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Figure 4 - U02 9x9 BRP Assembly with Two Inserted MOX Rods 
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Figure 5 - J2 Partial MOX Assembly Array #1 
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Figure 6 - J2 Partial MOX Assembly Array #2 
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Figure 7 - G-Pu Partial MOX Assembly Array #1 
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Figure 8 - G-Pu Partial MOX Assembly Array #2 
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(2) Maximum Quantity of Material Per Package 

The maximum payload weight of the TS125 Transportation cask is 85,000 pounds. The payload 
weight includes the weight of the FueiSolutions TM canister and its SNF payload, plus the weight of 
the cask cavity spacer for short canisters. 

(3) Decay Heat Limit 
The W74 canister loading criteria can be described as follows: 

A Big Rock Point spent fuel assembly is allowed to be shipped in the canister if Q (heat generation 
per assembly):::; 0.275 kW. 

No decay heat limit is specified for theW2;1 carilste.L Th.e PWR assembly fuel parameters 
requirements given in Table 3 ensure that assembly heat;,generation levels will not exceed the heat 
generation level that was analyzed in the thermal licensing· evalu.ations (1.05 kW/assembly). 

(c) Criticality Safety Index 

(Minimum transport 'index 
to be shown on label for 
nuclear criticality C().ritrol): 

6. In addition to the reqlilrements of Subpart Gof 10-CFR Par:t71: 

0.0 

(1) The package shall ,meet the Acceptance Tests and Maintenance Program;:of Chapter 8 of the 
application, as supplemented. · 

(2) The package shall ·be.preparedjor shipment and operated in ·accordance with the Operating 
Procedures of Chapter 7 of the;qpplication, as supplem~pfed. 

7. The package authorized by':tn·is certifi;afeis hereby approved for use under the general license 
provisions of 10 CFR 71. 17, pro\lided the fabrication of the packaging was satisfactorily completed by 
December 31, 2006. · 

8. Transport by air of fissile material is not authorized. 

9. Expiration date: October 31, 2017 

10. Fabrication of new packagings is not authorized. 
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REFERENCES 

BNFL Fuel Solutions Corporation, application dated April 20, 2001. 

Supplements dated June 7, 2001; January 22, February 5, February 28, April11, and April 30,2002; 
January 17, August 7, and November 26, 2003; and April20, April28, April29, May 7, May 12, 2004, 
August 27, 2007, and September 10, 2012. 

OF 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date:_---:{:.....o..l.-{ ~_(p_;_\_t ,_ __ 

-~ ''" ' ·· · Michael D: Waters, Chief 
Licensing-~Brailch 
Division of SpenLFLJel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Department of Energy 
Washington, DC 20586 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Nuclear Waste Partnership, LLC application dated 
March 27, 2013. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: HalfPACT Waste Shipping Container 

(2) Description 

A stainless steel and polyurethane foam insulated shipping container designed to provide 
single containment for shipment of contact-handled transuranic waste. The packaging 
consists of an unvented, 1/4-inch thick stainless steel inner containment vessel (ICV), 
positioned within an outer confinement assembly (OCA) consisting of an unvented 1/4-inch 
thick stainless steel outer confinement vessel (OCV), an approximate 8-inch thick layer of 
polyurethane foam, a 1/4-inch thick layer of ceramic fiber paper and a 1/4 to 3/8-inch thick 
outer stainless steel shell. The package is a right circular cylinder with outside dimensions of 
approximately 94 inches diameter and 92 inches height. The package weighs not more than 
18,100 pounds when loaded with the maximum allowable contents of 7,600 pounds. 

The OCA has a domed lid which is secured to the OCA body with a locking ring .. Although 
not part of the containment boundary, the OCV confinement seal is provided by an optional 
butyl rubber 0-ring. The OCV is equipped with a seal test port and a vent port. 

The ICV is a right circular cylinder with domed ends. The outside dimensions of the ICV are 
approximately 74 inches diameter and 69 inches height. The ICV lid is secured to the ICV 
body with a locking ring. The ICV containment seal is provided by a butyl rubber 0-ring. The 
ICV is equipped with a seal test port and vent port. Aluminum spacers are placed in the top 
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Description (continued) 

and bottom domed ends of the ICV during shipping. The cavity available for the contents is a 
cylinder of approximately 73 inches diameter and 45 inches height. 

Drawings 

The package is constructed and assembled in accordance with Washington TRU Solutions, 
LLC, Drawing 707-SAR, sheets 1-12, Rev. 9. The standard pipe overpack is constructed 
and assembled in accordance with Washington TRU Solutions, LLC, Drawing No. 163-001, 
sheets 1-3, Rev. 7. The S100 pipe overpack is constructed and assembled in accordance 
with Washington TRU Solutions, LLC, Drawing No. 163-002, sheets 1 and 2, Rev. 5. The 
S200 pipe overpack is constructed and assembled in accordance with Washington TRU 
Solutions, LLC, Drawing No. 163-003, sheets 1 and 2, Rev. 4. The S300 pipe overpack is 
constructed and assembled in accordance with Washington TRU Solutions, LLC, Drawing 
No. 163-004, sheet 1, Rev. 2. The compacted puck drum spacers needed for the purpose of 
maintaining subcriticality in 55-, 85-, and 1 00-gallon drums are constructed and assembled in 
accordance with Washington TRU Solutions, LLC, Drawing No. 163-006, Rev. 1. The 
shielded container is constructed and assembled in accordance with Washington TRU 
Solutions, LLC, Drawing No. 163-008, sheets 1-6, Rev. 2. The criticality control overpack is 
constructed and assembled in accordance with Washington TRU Solutions, LLC, Drawing 
No. 163-009, sheets 1-2, Rev. 0. 

Contents 

(1) Type and form of material 

Byproduct, source, and special nuclear material in the form of dewatered, solid or solidified 
materials and wastes. Materials must be packaged in one of the following payload 
containers: a 55-gallon drum, standard waste box (SWB), 85-gallon drum, standard pipe 
overpack, S100 pipe overpack, S200 pipe overpack, S300 pipe overpack, 100-gallon drum, 
shielded container, or criticality control overpack (CCO). The payload containers are 
described in Section 2.9, "Payload Container/Assembly Configuration Specifications," of the 
CH-TRAMPAC, Rev. 4. Explosives, corrosives (pH less than 2 or greater than 12.5), 
nonradioactive pyrophorics, and compressed gases are prohibited. Within a payload 
container radioactive pyrophorics must not exceed 1 weight percent by weight and residual 
liquids must not exceed 1 percent by volume. Flammable organics and methane are limited 
along with hydrogen to ensure the absence of flammable gas mixtures in TRU waste 
payloads as described in Chapter 5.0 of the CH-TRAMPAC, Rev. 4. For payloads of content 
code LA 154 and SQ 154, the absence of flammable gas mixtures is ensured as described in 
Appendix 6.12 of the CH-TRU Payload Appendices, Rev. 3. For payload configurations with 
unvented heat-sealed bag layers, the absence of flammable gas mixtures is ensured as 
described in Appendix 6.13 of the CH-TRU Payload Appendices, Rev. 3. For Analytical 
Category payload containers containing puck drums, the absence of flammable gas mixtures 
is ensured as described in Appendix 6.14 of the CH-TRU Payload Appendices, Rev. 3. 
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(2) Maximum quantity of material per package 

The package contents are limited to 7,600 pounds, including the weight of the payload 
containers and any other components of the payload assembly. The maximum gross weight 
for a payload container not to exceed the following: 

(i) 328 pounds per 6-inch standard pipe overpack, 
(ii) 547 pounds per 12-inch standard pipe overpack, 
(iii) 550 pounds per S1 00 pipe overpack, 
(iv) 547 pounds per S200 pipe overpack, 
(v) 547 pounds per S300 pipe overpack, 
(vi) 1,000 pounds per 1 00-gallon drum, 
(vii) 1,000 pounds per 55-gallon drum, 
(viii) 1,000 pounds per 85-gallon drum, 
(ix) 4,000 pounds per SWB, 
(x) 2,260 pounds per shielded container, or 
(xi) 350 pounds per ceo. 

Maximum number of payload containers per package and authorized packaging 
configurations as follows: 

(i) 7 55-gallon drums, 
(ii) 7 standard pipe overpacks, 
(iii) 7 S100 pipe overpacks, 
(iv) 7 8200 pipe overpacks, 
(v) 7 S300 pipe overpacks, 
(vi) 4 85-gallon drums, 
(vii) 3 1 00-gallon drums, 
(viii) 1 SWB, 
(ix) 3 shielded containers, or 
(x) 7 CCOs. 

Fissile material not to exceed the limits specified in CH-TRAMPAC, Rev. 4, Section 3.1, 
"Nuclear Criticality." Fissile material in the CCCs shall not be machine compacted and shall 
not exceed 380 fissile gram equivalent of Pu-239 containing less than or equal to 1% by 
weight Be/BeO. 

All payloads shall meet the activity limits specified in CH-TRAMPAC, Rev. 4, Section 3.3, 
"Activity Limits." The payload is limited to 105 A2 quantities. 

Maximum decay heat per package not to exceed 30 watts. Decay heat per payload 
container not to exceed the values in Table 5.2-1 of the CH-TRAMPAC, Rev. 4, "List of 
Approved Alphanumeric Shipping Categories, Maximum Allowable Hydrogen Gas 
Generation Rates, and Maximum Allowable Wattages," or calculated for approved shipping 
categories in accordance with the methodology specified in Section 5.2.3 of the CH-
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5.(b)(2) Maximum quantity of material per package (continued) 

TRAMPAC, Rev. 4. For content code LA 154 and SQ 154 payloads, decay heat per payload 
container not to exceed the values determined as specified in Appendix 6.12 of CH-TRU 
Payload Appendices, Rev. 3. 

5.(c) Criticality Safety Index: 0.0 

6. Physical form, chemical properties, chemical compatibility, configuration of waste containers and 
contents, isotopic inventory, fissile content, decay heat, weight and center of gravity; and radiation 
dose rate must be determined and limited in accordance with CH-TRAMPAC, Rev. 4. 

7. Each payload container must be assigned to a shipping category in accordance with Section 5.1, 
"Payload Shipping Category" of CH-TRAMPAC, Rev. 4. Each payload container and payload 
assembly must not exceed the allowable wattage in accordance with Section 5.2.3, "Hydrogen Gas 
Generation Rate and Decay Heat Limits for Analytical Category," or must be tested for gas 
generation in accordance with Section 5.2.5, "Unified Flammable Gas Test Procedure," of CH
TRAMPAC, Rev. 4. For a payload made up of payload containers with different (nonequivalent) 
shipping categories, the flammability index of each payload container must not exceed 50,000 in 
accordance with CH-TRAMPAC, Rev. 4, Section 6.2.4, "Mixing of Shipping Categories," and 
Appendix 2.4 of the CH-TRU Payload Appendices, "Mixing of Shipping Categories and 
Determination of the Flammability Index." For Analytical Category payload drums containing puck 
drums, the absence of flammable gas mixtures is ensured as described in Appendix 6.14 of the CH
TRU Payload Appendices, Rev. 3. Each content code LA 154 and SQ 154 payload container must 
be assigned to a shipping category in accordance with Appendix 6.12 of CH-TRU Payload 
Appendices. Content code LA 154 and SQ 154 payload containers may only be assembled with 
other payload containers belonging to content code LA 154 and SQ 154, respectively, or dunnage in 
accordance with Appendix 6.12 of CH-TRU Payload Appendices. For a payload of content code LA 
154 or SQ 154 containers with different shipping categories, the flammability index of each payload 
container must not exceed 50,000 in accordance with Appendix 6.12 of CH-TRU Payload 
Appendices. 

8. Payload containers within a package shall be selected in accordance with Section 6.0, "Payload 
Assembly Requirements," of CH-TRAMPAC, Rev. 4. Payload containers of content code LA 154 
and SQ 154 shall be assembled in accordance with Appendix 6.12 of CH-TRU Payload Appendices, 
Rev. 3. 

9. Each payload container must be vented in accordance with Section 2.5, "Filter Vents," of CH
TRAMPAC, Rev. 4. Payload containers which were not equipped with filtered vents during storage 
must be aspirated in accordance with Section 5.3, "Venting and Aspiration," of CH-TRAMPAC, Rev. 
4. 

1 o. For close-proximity and controlled shipments meeting the conditions specified in Appendices 3.5 
and 3.6, respectively, of CH-TRU Payload Appendices, shipping periods of 20 days and 10 days 

314 

PAGES 

5 



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
-.~ 

( 

a~ CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9279 7 71-9279 USA/9279/B(U )F-96 5 OF 

10. (continued) 

may be applicable. The shipping period for any mode of transport is not to exceed 60 days. The 
content code LA 154 and SQ 154 shipments, the shipping period as defined in Appendix 6.12 of the 
CH-TRU Payload Appendices is not to exceed 5 and 10 days, respectively. 

11. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package must be prepared for shipment and operated in accordance with 
the procedures described in Chapter 7.0, "Operating Procedures," of the application, as 
supplemented. For content code LA 154 and SQ 154 payloads, each package must be 
prepared for shipment and operated in accordance with the procedures described in Chapter 
7.0 of the application, as modified by Appendix 6.12 of CH-TRU Payload Appendices. 

(b) Each package must be tested and maintained in accordance with the procedures described 
in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the application, as 
supplemented. 

(c) All free standing water must be removed from the inner containment vessel cavity and the 
outer confinement vessel cavity before shipment. 

12. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

13. Revision No. 6 of this certificate may be used until June 30, 2014. 

14. Expiration date: October 31, 2015. 

REFERENCES 

Nuclear Waste Partnership, LLC, application dated March 27, 2013. 

Date: 9AN.t...l I 'f. .2 Ql '?J 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 
This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 

b. other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Source Production 
and Equipment Company, Inc. 
113 Teal Street 
St. Rose, LA 70087-9691 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Source Production and Equipment Company, Inc. 
application dated June 28, 1999, as supplemented 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: SPEC-300 

(2) Description 

The SPEC-300 is a radiographic device that consists of a source assembly, a depleted 
uranium shield, and a stainless steel enclosure. The radioactive source assembly is housed 
in a zircaloy or titanium "S" tube that is surrounded by the depleted uranium shield. The 
depleted uranium shield is secured in the stainless steel enclosure. The void space between 
the depleted uranium shield and the enclosure is filled with high density polyurethane foam. 
The package is approximately 26 incheslong, 14 inches wide, and 15 inches high. The 
maximum gross weight of the package is780 pounds. 

(3) Drawings 

The packaging is constructed and assembled in accordance with Source Production and 
Equipment Co., Inc. General Arrangement drawings: 198000 sheets 1-8, Rev. 4 and 
B 190700 sheet 1, Rev. 3. 

(b) Contents 

(1) Type and form of material 

Cobalt-60 sources which meet the requirements of special form radioactive material. 
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5.(b) Contents (continued) 

6. 

7. 

8. 

9. 

10. 

(2) Maximum quantity of material per package 

11.1 TBq (300 Ci) (output) 

Output curies are determined in accordance with American National Standard N432-1980, 
"Radiological Safety for the Design and Construction of Apparatus for Gamma Radiography." 

The source shall be secured in the shielded position of the packaging by the source assembly lock, 
lock cap and safety plug assembly. The safety plug assembly, lock cap and source assembly must 
be fabricated of materials capable of ~esi~,Ung;~:1tf§,.~, fire environment for one-half hour and 
maintaining their positioning fu~J,ctipll,~A:He 11ocki'ng"ballfot!ifi~1source assembly must engage the 
locking device. The flexiblefat'L&a'f the source assembly a~n4,safety plug assembly must be of 
sufficient length and dial]et~"t"fb provide positive positioning of'the?source in the shielded position. 

<;' 'f*%iJ,1 #' jtt\, 

The name plate must 6e?fabricated of materials capable of resisting"t:~~!;fire test of 10 CFR Part 71 
and maintaining its legibility,:~ .. /">~: ,.r*'% 

t:Jr '·:;:;. ·~. 0· """ ·~::( 
In addition to the ~abirements ;fP~rt q::~!:tr'!;&lfF~* 

"'··<d' .~ J " • r "~ 
(a) The packa'Qe shall be p .. 

1
' {for ~6JpJ;l4~t in\ perating Procedures in 

Chapter ~:®·of the. aJ:lJ!l:lica. i~.~uppr--·- " 
(,i ~~~& );:::! ,2&fj 

(b) The package must::: .. ' he· 
the applica~ofl, as ·; 'l? nte·a·~~ 

-~·'lW"" .. ~ .~;;y 

H' ·' ,) (rJ~if 

The _p~ckage authori .~dtby this certlf}fat~:Jr 11 , .~,,,·~)aRI?JiPJI;ed for us~;J,rder the general license 
proVISions of 10 CFR rj,JU.. tt::.'Tl.'•\\:t>l· tn h· 

*" /;t:~ ';(W'"1t " '* \J '·"~ ' 

Expiration date: April 30, 20~ ~~ 
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REFERENCES 

Source Production and Equipment Company, Inc., application dated June 28, 1999. 

Supplements dated: October 6, November 4, November 22, and December 15, 1999; February 29 and 
March 27, 2000; March 14. 2005: and October 28, 2009. 

Date: November 20, 2009 

FOR THEUS NUCLEAR REGULATORY COMMISSION 

9~~~ 
Eric Benner, Chie9 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Columbiana Hi Tech, LLC 
1802 Fairfax Road 
Greensboro, NC 27 407 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Eco-Pak Specialty Packaging application dated 
June 19, 1998, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon ful,fi.llling the requirements of 10 CFR Part 71, as applicable, and the ro~ditio. ns specified below. .. . . 

5. 

(a) Packaging 

(1) Model No.:_,ESP-30X Pro!e~tfverShipping Package' for 30-inch UF6 Cylinders 

(2) Description 

An overpack'forthe transport of 30•inch enriched uranium hexafluoride (UF6) cylinders. The 
shape of the overpack is a right circular cylinder 'constructed of two 11 gauge carbon steel 
shells. The area t;>etween the shells. is filled with fire retardant, phenolic foam per ESP 
specification ESP-PF-1. The volume between the 1/2" inch thick end plates of the two shells 
is also filled with phembiic foam. A stepped horizontal joint:permits the top half of the 
overpack to be removed fro1115the base. The horizontal joint of each half of the overpack is 
covered with steel and a 5/8'i<thic~t$ilicg!?e gMkeFseals the joint. The overpack halves are 
secured with ten 3/4" diameter steel bolts and nuts. 

The approximate dimensions and weights of the package are as follows: 

Outer shell inside diameter 
Outer shell length 
Inner shell inside diameter 
Inner shell length 
Overpack weight 
308 Cylinder weight 
UF6 maximum load 
Maximum package gross weight 
(including contents) 

319 

43" 
96" 
30 7/8" 
82 5/8" 
2,955 pounds 
1 ,390 pounds 
5,020 pounds 
9,365 pounds 
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(3) Drawings 

The packaging is constructed and assembled in accordance with ESP Drawing Nos.: 

30X-1 SAR, Rev. 2, Sheets 1-4 

5.(b) Contents 

(1) Type and form of material 

The UF6 must be packaged in Model 308 UF6 cylinders which have been fabricated, 
inspected, tested and maintained in acqor~.~r1ce with the requirements of ANSI N14.1. The 
UF6, which may contain eithervirgin or'recycled llranium, must not contain more than the 
following maximum quahtitles of radionuclides ana·irhpu~:ities: " ' '',, 

Puar~d Np 

5.0E-09 g/gU 
2.0E-03 g/gU 
5.0E-02 g/gU 

' 

L . .?.5E-02 g/gU .·· .·" 
balance of total uranfufn content 

·'Alpha activity note:xceed 3.3 Bq/gU· 
,, . /;' ., ·\ .. 

. . '5:oE~06•g/gU 

1 ; 17E-09 g/gU 

Fission ProduCts 4A X 105 Mev Bq/d kgU (total contribution from gamma emitting fission 
products); this results in therfbllowing individual maximum activities: 

Ru 1oa/Rh 106 .. 
Ru 1o3/Rh 1o3 
Ce 144/Pr144/Pr144 
Sb12s 
Cs134 
Cs 137/Ba 137 
zr95 
Nbe5 

2095 Bq/gU 
~85 ~,g/gU:t;: 

8'3~9 ·&': I U .·. ·- -~tg 
1030 Bq/gU 
283 Bq/gU 
778 Bq/gU 
598 Bq/gU 
574 Bq/gU 

The total concentration of elements that form non-volatile fluorides (including AI, Ba, Bi, Cd, 
Co, Cr, Cu, Fe, Pb, Li, Mg, Mn, Ni, K, Ag, Na, Sr, Th, Sn, Zn, and Zr) must not exceed 3.0E-
03 g/gU. 
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The contents of other elements must not exceed the following concentrations in g/gU. 

Sb<1 
Cr<10 
Ta<1 

As<3 
Nb<1 
Ti<1 

B<1 
P<50 
Mo<1.4 

Bi<5 
Ru<1 
W<1.4 

Cl<100 
Si<100 
V<1.4 

OF 

Additionally, for reprocessed UF6, the maximum total activity present in the package is limited 
to 957 mixture A2 values. · 

(2) Maximum quantity of material per package 

The package contents are·limited'to a rrlaximum of 5,020 pounds of UF6 enriched to not 
more than 5 wt%U235

. ·The' maximum H/U atomicratio for the UF6 is 0.088. 

5. (c) Criticality Safety Index ···. 
.:">:~··::)if·S'" 

5:0 

6. In addition to the requi.r:ements ofSubpart G of 10 CFR Part}1: 

7. 

8. 

9. 

10. 

11. 

12. 

t;~<t~~::··= ~-~~-; ·~!;_~:_·/~;.~.>·· ·''.:~. . . ., ~···"···,::-~ :.r·:: :: /:? • 

The packag,e 'shall be prepal';edcfor shipment ana c:fp:erated in accd'rdance with the Operating 
Procedure.~ in Chapter 7:ot::tf1~ application: ;>~;:; · · ·· 

: '~~(~-? :·:, .;; 

The package shall be,mclidtafnecj)n'"t:fccorda):Jce 3wlth:the Maintenarce Program of Chapter 8 
of the application. ·· ·.· · 

(3) 

(2) 

The 30-inch diameter,UFs oylinaermusfbe insp~o~ed, tested ~hd maintairled in accordance with 
American National Standard N14:1-1995 or' latest revision. 

·,,. . 

The 30-inch diameter U.F6. cylinder valve stern and plug 'm.ay be tinned with ASTM B32, alloy 50A or 
Sn50 solder material, or a mixture of alloy 50A or Sn50 with alloy 40A or Sn40A material, provided 
the mixture has a minimum tin content of 45 percent. 

The leak tightness of the 30B UF6 cylinder shall beverified using a test having a sensitivity of at 
least 1 x 10-3 std-cc/sec per ANSI Standard N14.5-1997 prior to loading into the ESP-30X overpack. 

The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

Fabrication of new packaging is not authorized. 

Revision No. 4 of this certificate may be used until May 31, 2011. 

321 

4 



I 

Ill 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
I. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9284 5 71-9284 USA/9284/B(U)F-85 3 

The contents of other elements must not exceed the following concentrations in g/gU. 

Sb<1 
Cr<10 
Ta<1 

As<3 
Nb<1 
Ti<1 

B<1 
P<50 
Mo<1.4 

Bi<5 
Ru<1 
W<1.4 

Cl<100 
Si<100 
V<1.4 

OF 

Additionally, for reprocessed UF6, the maximum total activity present in the package is limited 
to 957 mixture A2 values. 

(2) Maximum quantity of material per package 

_;yl ~~> A~ri;~ .t'-:'~t . . :~ 
The package contents gre!!imited?to a maximum ,Pf;5,020 pounds of UF6 enriched to not 
more than 5 wt%U23S,~·"Tifle"maximum H/U atomicwr·atlotor the UF6 is 0.088. 

o';'Y"'~> ' 'c~,•; 

5. (c) Criticality Safety Index, .. 'c, ... 
'G!A'it1K"-:-t 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

In addition to the requ.i.r;emerit~ of,Subpart G of 10 CFR Part 71: 

(2) The package shall be pr~~~.;~d for shipment a Rd . .o~~raled in accordance with the Operating 
Procedures in Chapter 7 ofthe application. .· 

(3) The package shall be maintained in accorda11.cewith the Maintenance Program of Chapter 8 
of the application. 

The 30-inch diamete(UF6 cylinder must be inspected, tested, and maintained in accordance with 
American National Standard N14.1-1995. 

The 30-inch diameter UF!;,p,ylinder valve stem ancj plug \i1~y be tinn~d with ASTM B32, alloy 50A or 
Sn50 solder material, or '8fmjxture of alloy 50Aor Sn50 with alloy40A or Sn40A material, provided 
the mixture has a minimum tirrcontent of 45 percent. · <. 

The leak tightness of the 30B UF6 cylindtfstiakbe;~erifl·~~f using a test having a sensitivity of at 
least 1 x 10"3 std-cc/sec per ANSI Standard N14.5-1997 prior to loading into the ESP-30X overpack. 

The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

Fabrication of new packaging is not authorized. 

Revision No.4 of this certificate may be used until May 31, 2011. 
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13. Expiration date: May 31, 2015. 

REFERENCES 

ESP application dated June 19, 1998. 

Supplements dated: August 27, 1999; March 22, May 12, and May 18, 2000; April 11, 2002; 
January 28, and April 12, 2005; March 24, 2010. 

PAGE 

4 OF 

F'of:trHE uts.~"NucLEAR REGULATORY coMMissioN 

Date April t>. 2010. 

> ;; (".Eric J. Benner, Chief." ... 
";~~ \,,>i>' ~;y \. • ' ,, ':J,J .,~ ·') 

.-.• ';· '> Llcensmg ,Branch __ ._... ... __ . 
-·. ~·- Division of Spent 17~~1 ~to rage and Transportation 
: >~·~;"·s_Qffice:pf t-Juc.leanM,aterjal Safety 

;~-~;,:,1~;~~Y~~f~:~-~:a-~~;~;:~cs.{-----·- / .·-
·"rr~:." · '.~. rs : . . ,. ··'-'"·/", 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

2 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Global Nuclear Fuel- Americas, L.L.C. 
Mail Code K-84 
3901 Castle Hayne Road 
Wilmington, NC 28401 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

General Electric Company application dated 
August 4, 1998, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: SRP-1 

(2) Description 

A steel drum forthe tral)sp.6rtof splid urpniurn contaminated residues. The packaging is a 
55-gallon, open-head steel drurhwith am.iriimum 18-gauge shell and bottom head, and a 
minimum 16-gauge closure lid. The lid is closed by a 12-gauge bolted locking ring with drop 
forged lugs, one of which is threaded, having a 5/8 inch bolt and nut. The closure includes a 
gasket. The gross weight of the package, including the maximum weight of contents, is 825 
pounds. 

(3) Drawings 

(b) Contents 

The packaging is constructed and assembled in accordance with General Electric Company 
Drawing. No. 0025E98, Rev. 1. 

(1) Type and form of material 

Uranium-contaminated solid residues. 
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5. (b) Contents (Continued) 

(2) Maximum quantity of material per package: 775 pounds. 
The maximum uranium enrichment is 5.0 weight percent U-235. The maximum fissile mass is 104 
grams U-235 per package, and the maximum average fissile mass density in the package is 0.5 
gram U-235 per liter. In addition, the uranium may not exceed 0.05 weight percent U-234 and 
0.025 weight percent U-236. 

(c) Criticality Safety Index (CSI): 0.6 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Section 7 of the application. 

(b) Each packaging must be acceptance tested in accordance with the Acceptance Tests in Section 8 
of the application. 

The package authorized by this certificate is hereby approved for use under the general license provisions of 
10 CFR §71.17 .. 

8. Air transport of fissile m(lt~ial is not atithOrized. . . 
~ .· j'"" ·"' . ... ... "f 

9. Revision No. 2 of this c~cate may be.u\i~-,u_P.tifdctobet,.~1·~g~. 
' .r·. : .;,:·, + ~'0-tj. 1-rrrn.., v,;fl . ) 

10. Expiration date: Octob~'/3'1. 201-~~·,9. . . ··.-.; ~ ~ ~ r f { · :. :.''··~. '-;., 
l .. ··. : . :{ ~ ~ ~ ;· ~ k:;::.~~··· 

REfr~S ~:-,· 

General Electric Company application dated August 4, 1998. 

~ ~~- '-· 

~~.::~ 

Supplements dated: October 2, 1998; October 14, 1999; August 6, 2003; and October 8, 2008. 

>ate: Oc.-t .2- Lf , 2008 

FOR THE llS. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

325 



/ 
I 

II 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9287 4 71-9287 USA/9287/B(U)-85 1 OF 3 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA Federal Services, LLC 
505 S. 3361

h Street, Suite 400 
Federal Way, WA 98003 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Packaging Technology, Inc., application dated 
November 18, 1998, as supplemented. 

4. CONDITIONS 

This certificate is conditional up:Qn'fulfilling t~e reg_uirements of 10 CFR Part 71, as applicable,.and !lie penditions specified below. 

5. 

(a) Packaging 
.. ,' .. 

(1) Model Not:··steriGenics E~gi~, ''''"~ 

(2) · Description · •:;;~ 
,>!r .' ~ f'' ,..., 

A stainless st~el, le~~r~~~-rijl~ed::SI1\"~~- al form c'e:balt-60 sealed sources. The 
package conS'@:ts of a cylind.ripal c:·'<'. ~~y;wit 'ure lid, a'f;ld,,removable toroidal impact 
limiters, and a ha~l§.<e~ that carries"'atn~tP#~:~r0ns' 'fcobol~~:o~s'ealed source capsules. The 
packaging is con~trm'ipt.~d primarily ofP\STM Type 304 st~'i'lilless steel. The package is 
designed to transpdLmp to 330,000 curies of cobalt-60~~-.,;,; 

:F:.~~.~~~ ~Jfft{ 
· ''·:'\~!::~.,~. ~"lr:Ji;;~ -1!J·:t!.''M' .1. • 

The outside diameter of the casl<''fuody~is ap'j31ioximately 37-11/16 inches. The diameter of 
the inner cavity is approximately 10-3/4 inches. The stainless steel inner shell has a 
minimum thickness of 1 inch and the stainless steel outer shell is 1 inch thick. The region 
between the two shells is filled with lead shielding. The closure lid and cask bottom end 
each consist of two stainless steel plates with lead between the two plates. The lead 
shielding thickness is approximately 10-3/8 inches on the side, 14-3/8 inches in the closure 
lid, and 11-7/8 inches on the cask bottom. The closure lid is secured by 12, 3/4-inch bolts. 
The closure lid is equipped with a Viton 0-ring seal. The lid has a drain port and a vent port, 
and the cask body has a drain port. Each port is closed by a plug. 

A double stainless steel thermal radiation shield is provided on the outside of the cask body 
in the region between the two impact limiters. The inner thermal shield is about 3/4-inches 
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Description (continued) 

thick and is radially separated from the cask outer shell by 12 gauge spacers at each end. 
The outer shield is a sheet of 10 gauge material separated from the inner shield by a spiral 
wrap of 12 gauge wire. 

The top and bottom impact limiters are toroidal stainless steel shells. They are attached to 
either end of the cask body using 12, 1-inch diameter ball-lock pins orientated radially around 
the cask body. One pin on each limiter is installed with a lockwire to provide a tamper
indicating device. 

The cask lifting attachments thread into the upper cask body. The cask lid is also equipped 
with removable lid-lifting attact;Jm~Rts. l;J}\h~;:c?s~ rests on a steel pallet and is held down to 
the pallet by means of a steel~fFarT.Ie placetl··cim.::the top impact limiter. This steel frame is 
used to tie the cask to··1h&<Cbnveyance. The maxffnt!lm .. weight of the package, including 
contents is 20,000nlbs:' · ···..: >. 

The approximcfte:~imension and weights of the package are''as'follows: 

Cask;rBody Outer~D.iameter 37 -1.1lt61inches 
Cask-Body Height'.:.... 49;_7/~~+i'lches 
Cask . .Cavity Inner ~i~Jllleter 1 0-~Z~·~nGhes 
Cask Cavity lnner:Aeigrnt , 19 iffl·cJ7ies 
Le:ad·Shield;Sidew~J:\,\~IllLc:;"~ness··-···:1;Pr'~i;~:imches 
0~7rall6i~:~1\~i.~i~~~1~q~~~~E·;~6:~~~~es,·.:~:{~" 

.. _.\Diameteli:tat Body·- J: f.· :- ._ :: • :3:r~11/1@ji!irches 
··: _ .. -.. brleighrviithlflmpacFcillfl:lters~;,,'7;6.;in:c~~~ 

Maximum Contents W~igt:lt · · ·· ·50,g>~!!Jri'tls 
Maximrnwr]3ackage Weight ·· · ·-r· · · 

(ln'cliidi.qg Contents) 20,000 pounds 

Drawings 

The packaging is constructed and assembled in accordance with Packaging Technology, 
Incorporated, Drawing No. 98003-SAR, Rev.1, Sheets 1 through 8. 

(b) Contents 

(1) Type and form of material 

Cobalt-60 as sealed sources that meet the requirements of special form radioactive material. 
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5.(b) (2) Maximum quantity of material per package: 

12,210 terabecquerels (330,000 curies). 
Not to exceed 680.8 terabecquerels (18,400 curies) per special form source. 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7.0 of the application, as supplemented. 

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8.0 
of the application, as supplemented. 

f:\ t~~\ :i!jf ;7:::: c~""1 -~ 
7. The package authorized by this cenifjGate'is hefeby ajlp~mreo for use under the general license 

provisions of 10 CFR §71.14-,"p'l\e>;v]'cled the fabrication of fhe~p.aekage was satisfactorily completed 
by December 31, 2006. · '" · ··.. ·'·· 

8. Expiration date: Decerrttler 31, 2014. 

:;;i~f{~-~·,, REFE~ENCES/~ .. :.:g~~~~·:·· 
?-,'\"/~>;.·,' ·": .. '::~!LA.> ,,,• ''',:,-,-."%:~ '·. ,,'.· ;/~2~!:,:·· • }: 

Packaging Technology, IDH·· applicatioh<oaJ~.d Nove.mli>er·'18~. 1~:gw ~~· 
L,«'fL ;~:~~::).;; .. ~_~;· i ... j. ~~L~~;;~ -~~;;'· 

Supplements dated: Au~l:lst 20, 1[9,99, ::~:· '· be(zg~ '2DD21;,;,.M·e>Xr:ember 26, 20o~:November 12, 2009, and 
October 31, 2011. · · · \ .... c ,.;·: ·c·G"l'\'":rr<,;,,~·;_i; ,;,:,_ 

. .'. ~~ !:~· ~;: -~·/'' '._. ,._ ... ' 

Michael Waters, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9288 9 71-9288 USA/9288/B(U)F-96 1 OF 6 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Columbiana Hi Tech, LLC 
1802 Fairfax Road 
Greensboro, NC 27 407 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Columbiana Hi Tech, LLC, consolidated application 
d§ltec:t,February 27, 2006, as supplemented 

. " 
'\h·wt 

4. CONDITIONS 

This certificate is conditional upodi.Jifilli~g the req'l1ire~~nts of 1 o CFR Part 71, as applic~ble: a_nd the cori'dltions specified below. 
'" / , .. ' "" ~ . ,. ' ' . . ., ' ' . . . 

( 5. 

(a) Packaging 

( 1) 

(2) Description 

A shipping c;~tain~r for uranium ()Xid~:;p'elllets, P()~~er, and ut~r,fum-bearing materials. The 
package is roudhlyc;ubical and is approximately 45::inches.x,'45-inches x 62-inches high. 
The package has f0cir.internal sleeves ih which Oxide Vessels are inserted. 

~,· }" '\:::.·,'':>·';<'. 

The outer shell of the packagfb is,<:;onstrljcteq. of 1-·n·~gauge mild or stainless steel and the 
space between the outer shell an'CI.fhe;sleelles are filled with fire retardant, closed cell 
phenolic or polyurethane foam. 

The sleeves are constructed of 11-gauge mild or stainless steel with an inner diameter of 
10-1/4 inches. The sleeves are closed with twelve 1 /2-inch-diameter bolts using an outer lid 
assembly on a 1/16-inch-thick neoprene or silicone gasket. The outer lid assembly is filled 
with fire-retardant, closed cell phenolic or polyurethane foam. 

The Oxide Vessel is constructed of series 300 stainless steel, with an inner diameter of either 
6, 7.5, or 8 inches. The Oxide Vessel is closed by eight 1/2-,inch-diameter bolts on a 5/8-
inch-thick stainless steel lid with a double 0-ring seal. The 0-ring seal material is either 
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Description (Continued) 

silicon rubber, fluorosilicon or fluorocarbon (viton). A pellet shipping assembly is used within 
the Oxide Vessel for certain shipments. 

The approximate dimensions and weights of the package are as follows: 

Sleeve inside diameter 
Oxide Vessel inside diameter 
Oxide Vessel inside height 
Overall package dimensions 

width · 
length. 
heighE,d .. 

Maximumi.c;:C>ntents weight 
per OxiC!e 'vessel 

Maxim(Jrn· empty transport weight 
inch)dlng four.eropty Oxide Vessels 

Maximum loaded:~package weight 
(with four filled Oxide Vessels)· ;; , 

~-.<·' .. :{·::. ''~""'~ tkt\-. •' 

10 1/4-inches 
6, 7.5, or 8 inches 
40 3/4-inches 

45inches 
45inches 
.62 inches 
,,;: 

/' 

25l6ypounds 

3757;'~~~~nds 

Drawings },)! 
")"•'::'("·:," y·;;.":(<': .:~;_._;/ : '"'· ~r:·· 

The pack~glng is cC>IJ~tructed:~rid: a~setn1ble~'iB;accorcjaric;;e withgolumbiana Hi Tech 
Drawing No .. l?,;. "' '· · d • .· '; : • :. ;, :. :·· / •

1
'·'' ; ,,: 

",· •':< ~~ •• ,_,;;' V'" l ' '" • .·.'.:.·,'.·•.~.·.:·~ .... 

. , '- > •v/,·i~\f;;:'· C •'/ '> :,;. .:~ J, ' '"· 

OP-~U-'SAR . ,R;~: '1·2··:·s~~~t~/1 t6y~' ~·nd 2;d~;~. 
OP-TU~A2 .• Rev. 12, Sheet 16ft;· · · '"'~:.; ' 
OP-TU-A3;)Rev. 12, Sheef1 ()f t;: . 
OP-TU-A4,'Rev. 12, Sheet 1 of 1; and, 
OPTU-V-AB1, ·Rev. B.. Sheets 1 of 2 and 2 of 2. 

<·Y:i-".. . 
•,:"\' '/,~~~:•; >' • •ny.•,,,",;>:,'< 

The Oxide Vessel Pellet Shippiri~{Ass'embly is constructed and assembled in accordance 
with AREVA NP, Inc., Drawing No. 9046816, Rev. 1. 
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5.(b) Contents 

(1) Type and form of material 

Uranium-bearing compounds in solid form, heterogenous or homogenous (i.e., pellets and 
powder). The contents may include up to 1000 grams of polyethylene or other plastics as 
packaging, waste or impurities per Oxide Vessel (4000 grams per package), provided that: 
(1) the total water equivalent of the plastic is less than 1307 grams per Oxide Vessel (5228 
grams per package); and, (2) the decay heat is less than 0.068 W/m3

. Materials with a decay 
heat greater than 0.068 W/m3 may not be packaged using hydrogen bearing plastics, and 
may only use non-hydrogen bearing plastics such as Teflon ™ (polytetrafluoroethylene or 
PTFE) or metallic containers. ,.1r1 additioi;l, the contents are limited to: 

l;,,.,..,.-, ,, ' . 

A. Unirradiated tJtanfum oxide powder enriched to ,f1'o more than 5.0 weight percent in 
the U-235 ,isotope. ·· · 

"•k. ··,~;;' 

B. Unirradiated uranium oxide pellets or a mixture of pellets:cand powder enriched to no 
mor~ 1tban 5.0wE:lig,h~ percent in the U-235 isot()pe. · 

C. 

,_ .. ,",..,,'} . ;.. ... > 't ' 

Reprocessed urani'l.JI11 oxide pqwder eorigh~dto no more :than 5.0 weight percent in 
the\{:!;;235 isotope; INith limits specified irr;:;f'able 1. 

T~oTe 1: Allol/vabiE:l;co~fent for ShiprrieMt.ofReprocessed &F~nium Oxide 
:. t·iL ",·,~;;·;. ·'" ·'Y/· .• ·.:·."" ,:··;~·;·r~.-\" ·;:.·,-,_~· :vv·r~H;"'/,, _.,./ .·,,. · ··" 
·&;/~· .. :~ .. >; i !, \ ;·.\ '·/·:o:f·' "-' ;•.'. '."•,,.,, 

·, . 

:':''"·:'; ,.,: >.'·~:,;:. . · .. ',' : Maximum Content 

... 
.Isotope .· Type A Type .B Level I Type B Level II 

U~232,~g/gU) Mi,dlu;es of,isotopes' ' .. ~ '· 2.6oE-o9 5.00E-09 

U-234{~/gCJ) 
shall be evaluated and 

~-.,_,, 

designated as a Type '.· .... 2.00E-03 2.00E-03 

.... ·';,. 
A quantity per 10 CFFL 

U-235 (g/gU) Rar;t 7J.Apper)dix A:·ff~. 5.00E-02 5.00E-02 
o::•:rhe.'rhaximi::im · ... 

U-236 (g/gU) enrichment per 2.50E-02 2.50E-01 

Np-237 (g/gU) 
package is 5 weight 

per cent 235U. 1.66E-06 5.00E-03 

Pu-238 (g/gU) 6.20E-11 4.00E-08 

Pu-239 (g/gU) 3.04E-09 3.04E-09 

Pu-240 (g/gU) 3.04E-09 6.00E-09 

Gamma Emitters 6.38E+05 1.91E+06 
(MeV-Bq/kgU) 
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Type and Form of Material (Continued) 

D. Reprocessed uranium oxide pellets or a mixture of pellets and powder enriched to no 
more than 5.0 weight percent in the U-235 isotope, with the limits specified in 
Table 1. 

E. Homogeneous (powder or crystalline form) uranium-bearing materials enriched to 5.0 
weight percent in the U-235 isotope in the form of solids, or solidified or dewatered 
materials. 

F. 

Uranium compounds musthav~.a ratio of non-fissile atoms to uranium atoms greater 
than two (2) and th_E:l de8sityof tiles~ compounds is less than 10.96 g/cm3 (density of 
U02). Materialsuchtas·u-metal, u:metaPallqys, pr uranium hydrides (e.g., UHx) may 
not be shipped, tJranium-bearing materials may.include oxides, carbides, silicates or 
other comJJ{j~:~nds of uranium. Uranium-bearing materials may be moderated by 
graphite;tt;u3ny degree. Compounds may be mixed with other non-fissile materials 
with tb~. exception of beryllium or hydrogenous materialjenriched in deuterium. 
Materials with a hyc;lrogen density greater the~p water mustbe excluded, except for 
the ~llowance pr:d~iaed by Condition No. 5:Jb)(1;). 

);.;_, ;, }"z. ' 4!~:\. : • • : ; . ;}/;;-£·~. ·'·' 
He.t~rogeneous (peiJets .or previously pell~tized materials hHn:mium-bearing materials 
enriched to 5.0 weigh't~percentinthe. U-235:is.otope in the form of solids, or solidified 
or'dewatered 'materials2::> · i:,,:,· .. ~ .. > <.~: 

•; . ''v•\ ''', ' ' '• ,;,, >c: 

... J;;;:·;::>. . :. ~-~ ';'; .. ·:~:·":.l: ~ ~. ; :~· (.- ;: , ;~··.\ /n: '" >:"< t£ ·;<.<?:~:~: 
Uranium compopncls must@c;tve'ar,atio.of non-f!~sile atoms\to uranium atoms greater 
than tWo (2) and:·;,t5e density·q(tbe§e:Cpmpouncfs is less::than 10.96 g/cm3 (density of 
U02):•,'Material suchasU~metal{:~-metal·~lioys, or ure~nium hydrides (e.g., UHx) may 
not be ·sh'ipped. Urariium~bearing:mated~i~:jfnay inclu-de oxides, carbides, silicates or 
other compounds of uranium .. Urallium-bearing mate'fials may be moderated by 
graphite to ·anrc;legree. Compounds may be mix~d-with other non-fissile materials 
with the exception ofberyllium or hydrogenous material enriched in deuterium. 
Materials with a hydrbgeljlrdensity grE:later)than water must be excluded, except for 
the allowance provided tiYConaitiorfNo. 5.(b)(1). 
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5. (b)(2) Maximum quantity of material per package 

The maximum allowable contents heat generation rate is 1.0 BTU/hr/ft3 (1 0.3 W/m3
). The 

maximum weight of contents, including the uranium compounds and all packaging materials 
within the Oxide Vessel, is 402 pounds per 8-inch, 7.5-inch, or 6-inch diameter Oxide Vessel, 
and a maximum of 1608 pounds per package. 

For contents described in Condition Nos. 5(b)(1)(B), 5.(b)(1)(D), and 5.(b)(1)(F), the Oxide 
Vessel Pellet Shipping Assembly, as described in Condition No. 5(a)(3), must be used within 
the 8-inch diameter Oxide Vessel. The Oxide Vessel Pellet Shipping Assembly is not 
required when using the 7.5-inch, or 6-;jpc~_diameter Oxide Vessel. 

(c) Criticality Safety Index 2:o 

6. In addition to the requir~ments of Subpart G of 10 CFR Part 71: 

7. 

8 .. 

(a) The package·rn:ust be,prepared for shipment and operated in accordance with the Operating 
Procedures~in Section 7-oJ:t)le .. application, as suppfernented. 

·::",: -"(~:~Y~i" . ;~· . :·~-\~" l. , . . :,~,(~;~1~:;. ·· .. '- ~,,, 
(b) Each packa_ging must be:a~c~ptancertested and,:m'airitained in ac99:rdance with the 

Acceptance Tests and Mc,iJri~enanceiProgr:am in.Section 8 of the application, as 
supplemented. :{.. . :<··~·:;;~ . . .. ·.:~~·:~::: .· . . ;:;::·\ 

.'~ < .. ·.'".·.'~.·· .· .. i\·<::··:: ·~< ~::' :~~~ ~·· > :: '.:··;:1"1~", 
Transport by air of fissile materia IUS noLautt;rorized. /•':.:• 

. . .. . ·:. .. . :-~~::::, :, . ':.· ': -·~;' ,;· ' ) ·. ' .. ;:;, ' .. ' 
The package authorized by this -certificate .is:)lereby app~8V~d for US!? under the general license 
provisions of 1 0 CFR-?1.17. · •. . " ' · ... . .. {,:'j;?·; · 

,J.:-;, 

9. Revision No. 8 of this certMgate may be used until February 2§;·.~011. 

10. Expiration date: March 31, 201 
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REFERENCES 

Columbiana Hi Tech, LLC, consolidated application dated February 27, 2006. 

Supplements dated: April 10, 2006; July 17 and August 29, 2007; January 18, 2010. 

FOR THEU.S. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 

( 

Licensing Branch , :; 
>< Division of SpentFu~GSlorage andJransportation 
. , ···Office ot:Nuclear M~t~rial Safety · 

}. ,·:·and ~afeguards, " ... , 

Date: February£.-, 2010 · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations. Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies. including the government of any country through or into which the package will be transported 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a ISSUED TO (Name and Address) 

AREVA NP, Inc. 
3315 Old Forest Road 
P.O. Box 10935 
Lynchburg, VA 24506-0935 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Framatome Cogema Fuels application 
dated May 1, 2002, as supplemented. 

4. CONDITIONS 

( is certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable. and the conditions specified below. 
-·. 

5. 

(a) Packaging 

(1) Model No.: WE-1 

(2) Description 

A fresh fuel assembly shipping container. The package has two shipping configurations: one 
for shipping a single BW 17x17 fuel assembly composed of uranium dioxide pellets within 
zircalloy cladding; and the other for shipping up to 48 Pathfinder fuel assemblies within a steel 
canister which functions as a secondary containment vessel. The package consists of a 
cylindrical outer container and a rectangular inner container bolted to a strongback. The outer 
container is constructed of 11 gauge carbon steel and opens into two semi-cylindrical halves. 
The inner container is comprised of 1-inch thick carbon steel plates that are bolted together. 
The inner container is secured to the strongback by bolts and clamp arms. Wood blocks 
surround the region between the inner container and the strongback. The strongback is 
supported by 14 shock mounts attached to the outer container. 

For BW 17x17 Fuel Shipment Configuration: 

The BW 17x17 fuel assembly shipment configuration consists of the fuel assembly placed into 
the inner container. The fuel assembly is surrounded by thermal insulation and secured inside 
the inner container with nine integral clamp frames. 
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Description (Continued) 

For Pathfinder Fuel Shipment Configuration: 

Pathfinder Fuel shipment configuration consists of the Pathfinder fuel in the Pathfinder 
Canister, which is placed into the inner container. The Pathfinder Canister is a sealed 
cylindrical canister which houses up to 48 Pathfinder fuel assemblies. Wood dunnage or 
empty sheaths may be used to fill empty spaces in the canister. The canister is made of 
austenitic stainless steel and has a welded body and a bolted closure lid. The Pathfinder 
Canister is surrounded by thermal insulation, and secured inside the inner container with five 
integral clamp frames. The clamp frames, which consist of bolted clamp arms, are bolted to 
the inner rectangular container. Wood blocks surround both ends of the Pathfinder Canister. 
A stainless steel spacer tube is used to fill the space between the Pathfinder Canister and the 
inner container. 

The approximate dimensions and weights of the package are as follows: 

Inner container length 
Inner container width (sq) 
Outer container length 
Outer container diameter 
Maximum content weight 
Maximum package weight 

(including contents) 

165inches 
16 Y2 inches 

_ 216 inches 
44inches 
1610 pounds 

9090 pounds 

(3) Drawings 

The packaging is constructed in accordance with the following Framatome Cogema Fuels 
Drawing Nos.: 

1273964,Rev. 0 
1273965,Rev. 1 
1273966, Rev. 0 
1273967, Rev. 0 
1273968, Rev. 0 

The Pathfinder Canister Configuration is constructed in accordance with the following 
Framatome ANP Drawing Nos.: 

5016270, Rev. 1 
5021426, Sheets 1 and 2, Rev. 0. 
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(b) Contents 

( 1) Type and form of material 

(i) For BW 17x17 Fuel Shipment Configuration: 

A fuel assembly composed of uranium dioxide pellets within zircalloy cladding. The fuel 
assembly has the following specifications: 

Assembly type 

No. fuel rods 

No. non-fuel tubes 

Nominal fuel rod pitch, in. 

Maximum fuel pellet OD, in. 

Nominal clad OD, in. 

Nominal clad'ltlickness, in. 

Nominal guide and instrument tube OD, in. 

Nominal guide and instrument tube ID, in. 

Nominal active fuel length, in. 

Maximum uranium enrichment, weight percent U-235 

Maximum U-235 mass, kg 

(ii) For Pathfinder Fuel Shipment Configuration: 

BW17x17 

264 

25 

0.496 

0.3232 

0.374 

0.022 

0.48 

0.452 

144 

4.6 

22.14 

An unirradiated fuel assembly composed of six fuel pins clustered around a center 
absorber pin in a hexa~nal pattern. The fuel pins consist of uranium dioxide pellets 
inside lncoloy 800 cladding. The absorber pin consists of lncoloy 800 cladding with or 
without poison material. Fuel pins and absorber pins are separated by spacer wires 
and enclosed in a cylindrical sheath made of stainless steel, incoloy or incoloy alloy. 
The fuel assembly has the following specifications: 

Assembly type 

No. fuel pins per assembly 

No. non-fuel pins per assembly 

Maximum uranium enrichment, weight percent U-235 

Maximum uranium mass per assembly, kg U 
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Contents (continued) 

Maximum U02 density, g/cm3 

Fuel pellet outer diameter (00), in. 

Nominal active fuel length, in. 

Minimum clad 00, in. 

Maximum clad inner diameter (10), in. 

Nominal center-to-center pin pitch, in. 

Nominal sheath 10, in. 

Nominal sheath 00, in. 

(2) Maximum quantity of material per package 

(i) For the contents described in Item 5(b)(1)(i): 

USA/9289/B(U)F-85 4 

10.61 

0.207 ± 0.0005 

72.0 

0.246 

0.212 

0.289 

0.945 

1.00 

PAGES 

OF 5 

One·BW 17x17 fuel assembly contents, not to exceed 1610 pounds. The radioactive 
material may not exceed any of the following limits: 

(c) 

U-232 
U-234 
U-236 
Tc-99 
Fission Products 
Np and Pu 

0.01 microgram per gram of uranium 
0.001 gram per gram of uranium 
0.013 gram per gram of uranium 
5 micrograms per gram of uranium 
4,4 x 105 MeV-Becquerel per kilogram of uranium 
35 Becquerels per gram of uranium 

(ii) For the contents described in Item 5(b)(1}(ii): 

Up to 48 unirradiated Pathfinder fuel assemblies inside a Pathfinder Canister. The 
weight of the fully loaded canister not to exceed 800 pounds. 

Criticality Safety Index (CSI): 100 

In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures of Chapter 7 of the application, as supplemented. 

(b) The packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application, as supplemented. 
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7. The package authorized by this certificate is hereby approved for use under the general license provisions of 
10 CFR §71.17. 

8. Transport by air of fissile material is not authorized. 

9. Revision No.3 of this certificate may be used until February 28, 2010. 

10. Expiration date: February 28, 2014. 

REFERENCES 

Framatome ANP, Inc. application dated: May 1, 2002. 

Supplement dated: November 12, 2002, and January 8, 2004. 

late: February II) . 2009 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~ 
Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Best Theratronics 
413 March Road 
Ottawa, Ontario 
Canada K2K OE4 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

MDS Nordion application dated February 20, 2003, as 
supplemented. 

4. CONDITIONS 

( 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) 

(2) 

Moci?.LNo. F-430/GC-'4_. OTransport:Packa_ge· .. 
'·' ,".,,,., ""'" ·;• ·. 

Description 

The Model No. F-4sozec-4.o·:rranspor:f:packag~is designed to transport MDS 
Nordion1s Gammacell-40 (GC.::4o~.irradial<:)·r .• c;o'ntaining .c~sium-137 sealed sources in 
special fc:>rm. The F-430 ove.r:pa.ck-provides impact and thermal protection for the 
radioactive ·d:Dntents. Contai.nmenfis provided by the special form sealed source and 
shielding is pro~ided by the GC-40 irradiator body"'' ·· 

The F-430 is stainless·steehcyfimdrical,1pack,age with a 50" diameter and a height of 
50" that is placed on a removable·miid steel skid. The maximum weight of the 
package is 7000 pounds. The maximum weight of the GC-40 contents is 3835 
pounds . 

. The overpack consists of nested cylindrical shells. The shells are made from 
stainless steel and the volume between the shells is filled with rigid foam. This foam 
provides insulation during an accidental fire. Vent holes, plugged with material 
designed to melt in a fire, are provided between the shells to prevent pressure 
buildup and allow a pathway for escape of gases from foam during an accidental fire. 

The package contents consist of a Cesium-137 sealed source contained within an 
MDS Nordion GC-40 irradiator (upper or lower heads). The GC-40 is a research 
irradiator with lead shielding and a lead filled source drawer. 
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5.(a)(2) (continued) 

The approximate dimensions and weights of the package are as follows: 

Package outside diameter 
Package height 
Cavity diameter 
Cavity height 

50 inches 
50 inches 
36inches 
35.25 inches 

2 OF 

Removable skid. 
Overpack weight 
Contents weight 
Maximum pack:e~ge-weigllt 

50 inches x 50 inches x 8 inches (height) 
2640 pounds 

(b) 

3835 pounds 
7000 pounds 

(3) Drawings . · 

The packqging is constructed in accordance with the'Best Theratronics drawings 
F6430Df~·bo1, Rev. P, sheet 1 of 3, and F643001-00t,Hev. H, sheet 2 of 3, and 
F643001-001., Rev. B, sheet 3 of 3. . · 

., •' . '''" 

Contents 

(1) Type and form of IJ1Citerial 

Cesium-137 as .a se~f§a,source 1•Whic'~;n;·eet the.requirements of special form 
radioactive material. · · · · · · · 

(2) MaximDrn quaritit~;of-inaterial"penpaokage 

2,000 Curie.s. 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared Jor sfiiprnenf'and operated in accordance with the Operating 
Procedures in Chapter 7 of the application. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of the application. 
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7. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. · 

8. Transport by air of fissile material is not authorized. 

9. Expiration date: February 28, 2017. 

REFERENCES 

MDS Nordion application dated February 20, 2003. 

Supplements dated: July 21, August 25, ahd December 18, 2003; .January 16, July 16, July 21, and 
July 23, 2004; April 21, and Octobep·30,2006; February 27 (BesfTheratronics), March 31 (MDS Nordion), 
2009, October 7, 2011 (Best Theratronics), October 21,2011, February )51 and March 9, 2012 . 

. FOR THE U.S. NUCL:B£\f3REGULATORY COMMISSION ·, 

··~ff!l'&~ 
Licensing ;Branch' · 
Divisfom :of ~pent Fuel Storage and:Transportation 
·Office ·}ef11SJudreanMatefial Safety . · 

ard :s~f~guards; ; 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive MateriaL" 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Columbiana Hi Tech, LLC 
1802 Fairfax Road 
Greensboro, NC 27407 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 
Columbiana Hi Tech, LLC, application dated August 
23, 2011. I 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the c6~~;hons specified below . . ·, "'~ "\ . - . ~· .. .. 

(a) Packaging 
~-,.,~'} 
~~.:tl.J'· 

(1) 

(2) 

Model No.:~JJ,qui-Rad.(LR 
' ·~ . 

~'~~~...,_.>, :.~\'7" 

Description'>0 ~¥1;!i·~·· __ . 
.r~·':: :H~-~:xt~,;:· . ~{-,:~ ;; r, i> ~ , 

The LR PackC!:ge is desi@hei:\1;1to:!t[arnsjl>.o~ ,j:>:e,~B,qua@. 1es of fissile uranyl nitrate solutions. 
The package C:rs'e§ thermal and impa~t . m_g·s·~·--- liri· s to prote,'£fihe containment vessel and 
prevent_ the cori~~-r;)±~,from _being rei"E?~ •.. q.,Jj;te , ·ry stru;;t~[al components of the LR 
packagmg cons1s~ •O[,a ~!a1nless stee"l c·ID~tamment ves~~l~ lCilw.&y~rbon steel oute~ vessel and a 
carbon steel fram1ng system. The contamment vessel IS;~t;J;tult 1n accordance w1th ASME 
Pressure Vessel Code {Seqi~lJ Vl~l, Division 1) b~7.does'not require an ASME stamp. 
Double 0-ring seals on the c6nta.ff.izyrre~!ve 's pfimary and secondary lids provide a leak 
tight seal which is leak testable. A Closea-c I phenolic foam or polyurethane foam surrounds 
the top and bottom head area of the containment vessel and ceramic fiber blanket and board 
insulation are used in the sidewalls and outer lid for thermal insulation and impact absorption. 
The maximum volume of the contents is limited to 230 gallons which maintains a minimum 
ullage of 33 gallons. 

The LR is a cylindrical package set in a rectangular angle frame. The dimensions of the 
package are approximately 56"(1) x 56"(w) x 73"(h). The maximum weight of the package is 
5692 pounds. The outer vessel is constructed of 10 gauge carbon steel. The containment 
vessel is constructed of 1/4 inch stainless steel with 1/4 inch thick flanged and dished heads. 
The containment vessel is rated at 50 psig pressure. Closed-cell phenolic or polyurethane 
foam and ceramic fiber insulation are sandwiched between the containment vessel and the 
package's outer shell. 
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Continued 

The package is designed to be leak-tight (maximum allowable leakrate of 1x10'7 ref-cm3/sec). 
The containment vessel is closed using a double 0-ring and is secured by sixteen 5/8 inch 
stainless steel studs. The outer lid is closed with twelve 5/8 inch stainless steel studs and 
the Manual Vent Enclosure (MVE) lid is secured with four 5/8 inch stainless steel bolts and 
nuts. The package is also equipped with plastic plugs to vent any gases that may be 
generated by the insulation during a fire event. All valves and fittings are provided within 
sealed enclosures to contain any leakage during valve failure. 

(3) Drawings 

The packaging is constructed and assembled in accordance with Columbiana Hi Tech 
Drawing Nos. LR-SAR, sheet~ 1 tt)roug'h 4:;;~f1.ev .. 8. 

' .. '-"...,- ·.: -~. J: 
··--<-

5.(b) Contents 

(1) . Type and form ptrrraterial 
-'i•.J;_' 

(2) 

-;<!.~ , ..... 

Low enriched,t;:J:ranyl;~itr~te solutions with the specifications sho:wn in Table 1 below. The 
uranium COFI,Gentratiori.1[hU.st"D.e less than or equalte·Wz5 gU/Iiter with an enrichment less 
than or eqlll.~lto 5.0 wt%·Q::.2.35'. Nor~.:.fiss,ile chemfc~idmpurities m~y be present up to the 
chemical impurity specification in Table1. Additio~:aHy, fissile isotop.es are also limited to the 
quantities i'n Table 1. .,. ' 

Maximum.'g:uantity ofmaterial per'package · 

230 gallons;_gJt,Uranyl·~}tJ:~je __ S(JIUtiprn With l_i!(lit~ass.~g>wn in T~~J.e 1. 
· :"·: .~ .. ,,,,,._ .. ~ .~ .... , ··l!a'ble:!~·- ·:". · · -:-:c· ,., _., •. , ... . .. 

·• 
•p;·~-

ITEM'_.-· .. '';\'' ..... 
.,:ei~;:~1~r 

;:. -~--•)t:·, 
.-.. I< . .. ·. SREGIFICATION . . 

... 
_ _.,..· . , -· 

: 'C: :-
•; ·. 

Solution Density /' ~1.17 glee ~:-.~. ., 

Chemical Impurities "-:';:·~-- • 4 ... , .{\ .. ~1.~po ·Jtl9~9u 
.. ,_ 

Nitric Acid Normality 0.1 - 0.7 

Uranium Concentration ~125 gU/1 

U-232 ~2.0E-03 IJg/gU 

U-234 ~2.0E+03 IJg/gU 

U-235 ~0.05 g/gU (12 pounds maximum quantity of 
U-235 per LR) 

U-236 ~2.5E+04 IJg/gU 

U-238 remainder of uranium 
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Pu/Np Alpha Activity S93 Bq/gU 

Gamma Emitters 0.515E-01 Ci 

5. (c) Criticality Safety Index 0.0 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 of the application. 

7. 

8. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintena~p.~ P~gr:?tm,lQ Chapter 8 of the application. 

~:::.. !&);,, 1:"', rr&v;, t;:; ·G l .t "'' 
The package authorized by tbJS'\c~nificate is hereby app'rovetl tor use under the general license 

": ~ (}""'' \to\ .flk /!," 

provisions of 10 CFR 71.1:~,:-,.J· W""'i 

_v ~ 
Packagings must be m'afked with Package Identification Number US¢;/,9291/B(U)F-96. 

,.,, ~,f:j0! 

PAGES 

3 

( 9. 
{·.f,%·~ 

Transport by air ofJissile materi~1f\is,not authorized. 

10. 

·-~,·~v :<.1•· >hi;.·":· '·, 

Revision No. 7 ofqffis certificate~:·~y~J)~: usedi..Jrltli•'Se;Pt~n{~·~r 30, 2012. 
~ ~".·.~~·:i1·" • ,"" "•; }~-·5~~n ·');: 

11 . Expiration date: 

-~t~~'. . 
Columbiana Hi Tech, LLC,'4;cbmsolida 

\Jtr5~'" _,·f'·;,; 

:r ··~. 

FOR.THEtrs. NUCLEAR !'REGULATORY coMMISSION 

" h·- ~. ' ,. ~~'~'~'~t<·.'''' () ' 
0J'.·.,,,.cfF"· ~~ 

-'" beri~@J. di , Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10. Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Westinghouse Electric Company, LLC 
P. 0. Box 355 
Pittsburg, PA 15230-0355 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Westinghouse Electric Company, LLC consolidated 
. application dated April 15, 2010. 

4. CONDITIONS 

This certificate is conditional upon fulfillipg the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: PATRIOT 

(2) Description 
/"~:~\ ~~,t:!;:.<:-' ' " : -~ ". . .·.,-.~~~~:::. 

A shipping container'fQp.unirrad'i~t~qfuetasseniblies~xThe.pagkage consists of a right rectangular metal 
inner container and a 'vW69den outefcontainer.~.with cusflfqr;~ih9 material b,etween the inner and outer 
containers. · ·· :~ '' 

/ i " 

There are two versions of the+netal inner container. Both versions measure approximately 11-1/4 inches 
high by 18-1/8 inches wide by 182 inches long. There are.two channel sections within the inner container, 
and each channel section holds one' BWR·fuel assembly. The inner container is equipped with a lid and 
an end cap that are closed by 18 bolts and fastening lugs. The overall dimensions of the wooden outer 
container are approximately 30-1/4 inches wide by 31-1/4 inches high by 207-3/4 inches long. The 
cushioning material between the inner and outer containers is phenolic impregnated honeycomb and 
ethafoam. The inner container may b.e positioned on a series of vibration dampers mounted on the inside 
bottom of the wooden outer container. , 

The maximum weight of the package, including contents, is 2,988 pounds with the version #1 inner 
container ar]d 2,964 pounds with the version #2 (optional) inner container. 
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5.(a)(3) Drawings 

( 

The packaging is constructed and assembled in accordance with Westinghouse Electric Company, LLC 
Drawing Nos.: 

10014E27, Rev. 1, 
1 0014E28, Sheets 1 and 2, Rev. 2, 
1 0015E58, Sheets 1 and 2, Rev. 2, 

5.(b) Contents 

( 1) Type and form of material 

The package is designed to hold,twd.,u~i:rr~di~ted BWR fuel ~ssetnblies, comprised of UOz fuel rods in a 10 x 
10 square array. The fuel cro,~s~sectional area is 25 square inches: · 

(i) Description of Assembly Type #1 

Each assembly is made up of 96 full-length fuel rods having a maximum active fuel length of 150 inches. 
The fuel pellet diameter is 0.819 ± 0'.002 em, encapsulated in 0.063 em zirconium alloy cladding. There is 
a 0.0085 em gap between the pellets and the cladding. The maximum U-235 enrichment of any fuel rod is 
5.0 weight percent. Each assembly contains water holes in the four center rod positions of the assembly. 
Three different fuel package loadings have the following specifications: 

(A) Maximum average U-235 enrichment is 4;0 weight percentwithin any axial zone of the assembly. 
Maximum U-235 content is:3.25 weight percent of any gadolinia-urania rod or axial zone of any 
gadolinia-urania fuel rod. Maximum number .of fuel rods per assembly containing 5.0 weight percent 
U-235 enriched pellets is 36. Maximum U-235 enrichment is 4.0 weight percent for all edge rods, 
and 3.5 weight perce'nt for all corner rods. Each assembly musUnclude at least eight fuel rods with a 
minimum gadolinia content of 2.5 weight percent in all axial regions with enriched pellets. The eight 
gadolinia rods are arranged with two rods in each quadrarihJf the fuel assembly. The two gadolinia 
rods within each quadrant mustbe.~ymm~tricc:t~out;the geometric diagonal of the fuel assembly, 
and must not be in an edge or cornerroC!dbcation. Other fuel rods containing gadolinia may be 
present. 

(B) Maximum average U-235 enrichment is 4.725 weight percent within any axial zone of the assembly. 
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any 
gadolinia-urania fuel rod. Maximum number of fuel rods per assembly containing 5.0 weight percent 
U-235 enriched pellets is 52. Maximum U-235 enrichment is 4.5 weight percent for all edge rods, 
and 4.0 weight percent for all corner rods. Each assembly must include at least eight fuel rods with a 
minimum gadolinia content of 5.3 weight percent in all axial regions with enriched pellets. The eight 
gadolinia rods are arranged with two rods in each quadrant of the fuel assembly. The two gadolinia 
rods within each quadrant r;nust~be symmetric about the geometric diagonal of the fuel assembly, 
and must not be in an edge or corner rod location. Other fuel rods containing gadolinia may be 
present. 

347 



( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

Ill 9292 6 71-9292 USA/9292/ AF-85 3 OF 5 

5.(b) Contents (continued) 

(C) Maximum average U-235 enrichment is 4.858 weight percent within any axial zone of the assembly. 
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any 
gadolinia-urania fuel rod. Maximum number of fuel rods per assembly containing 5.0 weight percent 
U-235 enriched pellets is 80. Maximum U-235 enrichment is 4.0 weight percent for all corner rods. 
Each assembly must include at least twelve fuel rods with a minimum gadolinia content of 2.4 weight 
percent in all axial regions with enriched pellets. The twelve gadolinia rods are arranged with three 
rods in each quadrant of the fuel assembly. The three gadolinia rods within each quadrant must be 
symmetric about the geometric diagonal of the fuel assembly, and must not be in an edge or corner 
rod location. Other fuel rods containing gadolinia may be present. 

(ii) Description of Assembly Type #2 

Each assembly is made up of96 fuel rods having a maximum active -fuel length of 150 inches. Each 
assembly contains four one.,third length fuel rods and eight two-thirds length fuel rods. The four one-third 
length fuel rods are located on the outside corners of the assembly. The eight two-thirds length fuel rods, 
arranged as two rods in .each quadrant of the assembly, are located symmetric to the geometric diagonal, 
toward the center oftb.e assembi{;The fuel pellet diamete(is 0.848 cmnominal, encapsulated in 0.061 
em nominal zirconium''alloy cladding:. There is a 0,0075 cmgapbetween·the pellets and the cladding. 
The maximum U-235-enrichment·ofany fuel rod·is 5.0weight percent. Each assembly contains water 
holes in the four ceriter rod positiqps:qf .the ~sse~bly .. The.:fuel assembly must be transported in 
channels. The spE)cifications for eacll,'one~tnird iengtbaxlai:section of the fuel assembly are as follows: 

c.,l; . /'i;; . ';; :~·j; ~- ; ;;,·y j in~ ;:t_";>t~::. .· . i •,' -: . •• · • -·~ 
(A) Upper section must contain ... 84.fuel~rod~. \arra(rlged·as 21-ll'?c::Js per qu~drant. Maximum U-235 

enrichment of ~hY rod is 5~c;J·w€lighf;peri;end th.issectio'~iotthe assembly must include at least eight 
fuel rods with aiT,J_inimum gadolinia-confehtof"4.0·weighfpercent inall axial regions with enriched 
pellets. The eigh(gadolinia rods are arrangedwith·two rods in each quadrant of the fuel assembly, 
arranged symmetrically along the geometric diagonal of the assembly, and must not be in an edge or 
corner rod location. Thesection must contain 12 water holes, arranged as three water holes in each 
quadrant of the assembly. One of theJhree water holes within each quadrant must be located on the 
outside corner location of the f:l5S€litlbly, and the other two water holes must be located on the 
geometric diagonal of the fuel assembly. Other fuel rods containing gadolinia may be present. 

(B) Middle section must contain 92 fuel rods, arranged as 23 rods per quadrant. Maximum U-235 
enrichment of any rod is 5.0 weight percent. This section of the assembly must include at least ten 
fuel rods with a minimum gadolinia content of 4.0 weight percent in all axial regions with enriched 
pellets. The ten gadolinia rods must be arranged symmetrically along the geometric diagonal of the 
assembly, and must not be in an edge or corner rod location. The section must contain four water 
holes, arranged as one water hole in each quadrant of the assembly. Each water hole within each 
quadrant must be located on the outside corner location of the assembly. Other fuel rods containing 
gadolinia may be present. 
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5. (b) Contents (continued) 

(C) Lower section must contain 96 fuel rods, arranged as 24 rods per quadrant. Maximum U-235 
enrichment of any rod is 5.0 weight percent. This section of the assembly must include at least 
twelve fuel rods with a minimum gadolinia content of 4.0 weight percent in all axial regions with 
enriched pellets. The twelve gadolinia rods must be arranged symmetrically along the geometric 
diagonal of the assembly, and must not be in an edge or corner rod location. Other fuel rods 
containing gadolinia may be present. 

5.(b)(2) Maximum quantity of material per package 

Two fuel assemblies. The total weight of contents not to exceed 1 ,320 pounds. 

5.(c) Criticality Safety Index: 1.0 

6. 

8. 

Each fuel assembly must be unsheathed or must be enclosed in anunsealed, polyethylene sheath which may 
not extend beyond the endsofthe fuel assembly. The ends of the sheath may not be folded or taped in any 
manner that would prevent the flow of liquids into, or out of, the sheathed fuel assembly. 

For the contents describ~d in 5.(b )(1 )(i}, polyethylene inserts may be positioned between rods within the fuel 
assemblies. The quantity of polyethylene must not exceed 18.33 g polyethylene per centimeter length of the 
fuel assembly, and must not exceed a total of 6.99 kg per fuel assembly. The polyethylene may be borated. 
No polyethylene inserts may be used for the contents described in 5.(b )( 1 )(ii). 

In addition to the requirements ofSubpart·G of 19 CFRPart 71: 

(a) The package must beprepared for shipment and operated in accordance with the Operating Procedures 
in Chapter 7 of the application .. 

(b) Each packaging must be.maintained in accordance with the Maintenance Program in Chapter 8 of the 
application. 

9. For packagings fabricated in accordanc~wi(hDrawing t:J9· 1QQ15E58, Rev. 1 (referred to as version #2 inner 
containers), only Serial Nos. 001 through 039,incl~:~sive~:.are authorized for use. 

1 0. The package authorized by this certificate is hereby approved for use under the general license provisions of 
10 CFR 71.17. . 

11. Revision No.5 of this certificate may be used until May 31, 2011. 

12. Fabrication of new packaging is not authorized. 

1 3. Expiration date: August 31, 2015 .. · 
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REFERENCES 

Westinghouse Electric Company, LLC consolidated application dated: April 15, 2010. 

Supplement dated: April 22, 2010. 

{ 
:\ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~ .. 
Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set forth 
in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc 
7135 Minstrel Way 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Transnuclear, Inc., application dated May 19, 1999, as 
supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No. TN-68 Transport Package 

(2) Description 

The TN-68 is predominantly a steel package that is used to transport up to 68 intact BWR fuel 
assemblies with or without channels. The overall dimensions of the package are 271 inches 
long and 144 inches in diameter with the impact limiters installed. 

The package generally consists of four components, the fuel basket assembly, a containment 
vessel within a forged steel cask body, a radial neutron shield, and impact limiters. 

The basket assembly locates and supports the fuel assemblies, transfers heat to the cask body 
wall and provides neutron absorption to satisfy sub-criticality requirements. The basket 
structure consists of an assembly of stainless steel cells, joined by fusion welding of 1.75 inch 
wide stainless steel plates. Above and below the plates are slotted borated aluminum (or 
boron carbide/aluminum) metal matrix composite neutron poison plates which form an 
egg-crate structure. This construction forms a honey-comb like structure of cell liners which 
provides compartments for 68 fuel assemblies. The nominal dimensions of each cell is 6.0 
inches x 6.0 inches. 

A thick-walled (6.0 inch), forged steel cask body for gamma shielding surrounds the 
containment vessel, by an independent shell and bottom plate of carbon steel. The gamma 
shield completely surrounds the containment vessel inner shell and bottom closure. The 
thickness of the bottom of the cask body is 8.25 inches. A 4.5 inch thick steel gamma shield is 
also welded to the inside of the containment lid. 
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5.(a)(2) continued 

The containment boundary consists of the inner shell and bottom plate, shell flange, lid outer 
plates, lid bolts, penetration cover plate and bolts and the inner metallic 0-rings of the lid seal 
and the two lid penetrations (vent and drain). The containment vessel length is approximately 
189 inches with a wall thickness of 1.5 inches. The cylindrical cask cavity has a nominal 
diameter of 69.5 inches and a length of 178 inches. The containment lid is 5 inches thick and 
is fastened to the cask body with 48 bolts. Double metallic 0-ring seals are provided for lid 
closure. To preclude air in-leakage, the cask cavity is pressurized with helium to above 
atmospheric pressure. There are two penetrations through the containment vessel which are 
located in the lid. These penetrations are for draining and venting. Double metallic seals are 
also used on these two lid penetrations. The OP port provides access to the interspace lid 
seals for leak testing purposes. The OP transport cover is not part of the containment 
boundary. 

Neutron shielding is provided by a borated polyester resin compound surrounding the gamma 
shield. The resin compound is cast into long, slender aluminum containers. The total 
thickness of the resin and aluminum is approximately 6 inches. The array of resin-filled 
containers is enclosed within a smooth 0.75 inch outer steelshell constructed of two half 
cylinders. 

The package has impact limiters at each end of the cask body. The impact limiters consist of 
balsa wood and redwood blocks, encased in sealed stainless steel shells that maintain the 
wood in a dry atmosphere and provide wood confinement when crushed during a free drop. 
The impact limiters have internal radial gussets for added strength and confinement. The 
impact limiters are attaching to each other using 13 tie rods and to the cask by eight bolts 
attaching to brackets welded to the outer shell in eight locations (four bolting locations per 
impact limiter). 

The approximate dimensions and weights of the package are as follows: 

Overall length (with impact limiters, in) 
Overall length (without impact limiters, in) 
Impact Limiter Outside diameter, (in) 
Outside diameter (without impact limiters, in) 
Cavity diameter (in) 
Cavity length (in) 
Containment shell thickness (in) 
Containment vessel length (in) 
Body wall thickness (in) 
Containment lid thickness (in) 
Overall lid thickness (in) 
Bottom thickness (in) 
Resin and aluminum box thickness (in) 
Outer shell thickness (in) 
Overall basket length (in) 
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271 
197 
144 
98 
69.5 
178 
1.5 
184 
7.5 
5 
9.5 
9.75 
6 
0.75 
164 
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5.(a)(2) continued 

Maximum weight of package (pounds) 
Maximum weight of BWR fuel contents (pounds) 
Maximum weight of impact limiters and attachments (pounds) 

272,000 
47,900 
32,000 

5.(a)(3) Drawings 

5. (b) Contents 

The package is constructed and assembled in accordance with TN drawings: 

972-71-1, Revision 1 
972-71-2, Revision 2 
972-71-3, Revision 4 
972-71-4, Revision 2 
972-71-5, Revision 1 
972-71-6, Revision 1 
972-71-7, Revision 3 
972-71-8, Revision 2 
972-71-9, Revision 2 
972-71-10, Revision 1 
972-71-11, Revision 1 
972-71-12, Revision 0 
972-71-13, Revision 0 
972-71-14, Revision 1 

(1) Type and form of material 

Contents are limited to 68 unconsolidated intact irradiated GE BWR fuel assemblies with 
zircalloy cladding. An intact fuel assembly is a spent nuclear fuel assembly without known or 
suspected cladding defects greater than pinhole leaks or hairline cracks. Partial fuel 
assemblies (i.e. spent fuel assemblies from which fuel rods are missing), shall not be classified 
as intact fuel assemblies unless dummy fuel rods are used to displace an amount of water 
equal to that displaced by the original rod(s). 

Spent nuclear fuel may be transported with or.without channels. Any fuel channel thickness 
up to 0.120 is acceptable on any of the fuel designs shown below. The maximum initial rod 
pressurization is 155 psig. The maximum fuel assembly length is 176.2 inches and the 
maximum fuel assembly width is 5.44 inches. 

Permissible fuel assemblies are limited as stated in table 1 (fuel types may be C, D, or S 
lattice): 
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5.(b)(1) continued 

GE fuel 
generation 

2A 

2,26 

3, 3A, 36 

4, 4A,46 

5 

6, 66 

7, 76 

8, 86 -2w 

8, 86-4W* 

8, 86-4W** 

9, 96 

10 

11 

13 

12 

Table 1, Fuel characteristics 

model array rod fuel rod clad pellet water water water U content Max active 
pitch rods od thick dia. rods rod od rod id (MTU/ fuel length 

Assembly) 

2a 7x7 0.738 49 0.570 0.036 0.488 0 X X 0.1977 144 

2 7x7 0.738 49 0.563 0.032 0.487 0 X X 0.1977 144 

3 7x7 0.738 49 0.563 0.037 0.477 0 X X 0.1896 144 

4 8x8 0.640 63 0.493 0.034 0.416 1 0.493 0.425 0.1880 146 

5 8x8 0.640 62 0.483 0.032 0.410 2 0.591 0.531 0.1876 150 

5 8x8 0.640 62 0.483 0.032 0.410 2 0.591 0.531 0.1876 150 

5 8x8 0.640 62 0.483 0.032 0.410 2 0.591 0.531 0.1876 150 

82 8x8 0.640 62 0.483 0.032 0.411 2 0.591 0.531 0.1885 150 

84 8x8 0.640 60 0.483 0.032 0.411 4 0.591 0.531 0.1824 150 

84 8x8 0.640 60 0.483 0.032 0.411 4 0.483 0.431 0.1824 150 

9 8x8 0.640 60 0.483 0.032 0.411 1 1.34 1.26 0.1824 150 

9 8x8 0.640 60 0.483 0.032 0.411 1 1.34 1.26 0.1824 150 

11 9x9 0.566 74 0.440 0.028 0:376 2 0.98 0.92 0.1757 146 full, 90 

_. 
partial 

11 9x9 0.566 74 0.440 0.028 0.376 2 0.98 0.92 0.1757 146 full, 90 
partial 

12 10x10 0.510 92 0.404 0.026 0.345 2 0.98 0.92 0.1857 150 full, 93 
partial 

*2 large water rods 
**2 small water rods 

Notes on table 1: 

1. 
2. 
3. 

4. 

5. 

All dimensions in inches. 
All fuel channels 5.278 inches inside, and from 0.065 to 0.120 inches thick. 
All fuels are evaluated with 96.5% theoretical density and 3.7 wt% U-235 average 
enrichment. 
The fuel pitch is for C and D lattice designs. The S lattice fuels have a smaller pitch, 
which is less reactive. 
The fuel designs designated by GE as 6, 6B, 7, and 7B are sometimes referred to as 
"P" (pressurized) and "B" (barrier). 

354 



r NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10CFR71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
[ a. CERTIFICATE NUMBER b REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

II 

( 

9293 3 71-9293 USA/9293/B(U)F-85 5 OF 

5.(b)(1) continued 

Provided all of the requirements of this section are met, the bounding fuel characteristics are: 
a) maximum initial lattice-average enrichment is 3.7%; b) the minimum initial bundle average 
enrichment is 3.3%; c) the maximum assembly average burnup is 40,000 MWD/MTU; d) the 
minimum cool time is 10 years; and e) the maximum heat load per assembly is 0.313 Kw. 

Fuel assemblies are categorized into three types, Type I, Type II and Type Ill. There are two 
basic loading configurations for the package. The first configuration is a mixture of Type I and 
Type II fuel assemblies. The second configuration is Type Ill fuel assemblies. The 
maximum burn up, minimum initial enrichments and cooling times for each of the three fuel 
assembly types is contained in the tables below. 

In the mixed Type I and Type II configuration, Type I assemblies shall be placed only into the 
interior compartments of the fuel basket as shown in figure 5.3-3 of the application. Type II 
fuel assemblies may .be placed in any basket fuel compartment. 

In the second configuration, Type Ill fuel assemblies may be placed in any basket fuel 
compartment. 
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Acceptable cooling time as a function of maximum burnup and minimum initial enrichment and BWR 
Cooling times (years) 

TYPE I BWR Fuel 

Burnup (GWd/MTU) 

Initial Enrichment (bundle ave %w) 15 20 30 32 33 34 35 36 37 38 39 40 

1.0 10 10 

1.1 10 10 

1.2 10 10 

1.3 10 10 

1.4 10 10 

1.5 10 10 10 10 11 11 11 

1.6 10 10 10 10 10 11 11 11 

( 1.7 10 10 10 10 10 11 11 11 12 

1.8 10 10 10 10 10 11 11 11 11 12 

1.9 10 10 10 10 10 11 11 11 11 12 

2.0 10 10 10 10 10 10 11 11 11 12 12 

2.1 10 10 10 10 10 10 11 11 11 12 12 12 

2.2 10 10 10 10 10 10 11 11 11 12 12 12 

2.3 10 10 10 10 10 10 11 11 11 11 12 12 

2.4 10 10 10 10 10 10 10 11 11 11 12 12 

2.5 10 10 10 10 10 10 10 11 11 11 12 12 

2.6 10 10 10 10 10 10 10 11 11 11 12 12 

2.7 10 10 10 10 10 10 10 10 11 11 11 12 

2.8 10 10 10 10 10 10 10 10 10 11 11 12 

2.9 10 10 10 10 10 10 10 10 10 11 11 12 

3.0 10 10 10 10 10 10 10 10 10 10 11 12 

3.1 10 10 10 10 10 . 10 10 10 10 10 11 12 

3.2 10 10 10 10 10 10 10 10 10 10 10 11 

3.3 10 10 10 10 10 10 10 10 10 10 10 10 

3.4 10 10 10 10 10 10 10 10 10 10 10 10 

3.5 10 10 10 10 10 10 10 10 10 10 10 10 

3.6 10 10 10 10 10 10 10 10 10 10 10 10 

3.7 10 10 10 10 10 10 10 10 10 10 10 10 
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Acceptable cooling time as a function of maximum burnup and minimum initial enrichment and BWR 
Cooling times (years) 

TYPE II BWR Fuel 

Burnup GWd/MTU 

Initial Enrichment (bundle ave %w) 15 20 30 32 33 34 35 36 37 38 39 40 

1.0 18 21 

1 1 17 ?n 

1.2 17 20 

1.3 17 20 

1.4 17 20 

1.5 16 19 25 26 26 

1.6 16 19 25 26 26 

( 1.7 16 19 25 25 26 26 27 

1.8 16 19 24 25 26 26 27 27 

1.9 16 19 24 25 25 26 27 27 

2.0 16 18 24 25 25 26 26 27 28 

2.1 15 18 23 25 25 26 26 27 27 

2.2 15 18 23 25 25 25 26 27 27 

2.3 15 18 23 24 25 25 26 26 27 27 

2.4 15 18 22 24 24 25 26 26 27 27 

2.5 15 17 22 24 24 .25 25 26 26 27 

2.6 15 17 22 24 24 24 25 26 26 27 

2.7 15 17 22 24 24 24 25 26 26 26 27 27 

2.8 14 17 22 23 24 24 25 25 26 26 27 27 

2.9 14 17 22 23 23 24 24 25 26 26 27 27 

3.0 14 17 21 23 23 23 24 25 25 26 27 27 

3.1 14 17 21 23 23 23 24 25 25 26 27 27 

3.2 13 16 21 23 23 23 24 24 25 25 26 27 

3.3 13 16 21 23 22 23 23 24 25 25 26 26 

3.4 13 16 21 23 22 23 23 24 25 25 26 26 

3.5 13 16 21 22 22 23 23 24 25 25 26 26 

3.6 13 16 21 21 22 22 23 24 25 25 26 26 

3.7 12 15 20 21 22 22 23 24 25 25 25 26 
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Acceptable cooling time as a function of maximum burnup and minimum initial enrichment and BWR Cooling times 
(years) 

TYPE Ill BWR Fuel 

Burnup (GWd/MTU) 

Initial Enrichment (bundle ave %w) 15 20 30 32 33 34 35 36 37 38 39 40 

1.0 10 11 

1.1 10 11 

1.2 10 10 

1.3 10 10 

1.4 10 10 

1.5 10 10 1!1 1R 1R 17 17 

1.6 10 10 14 16 16 17 17 17 

( 1.7 10 10 14 15 16 16 17 17 17 

1.8 10 10 14 15 15 16 16 17 17 18 

1.9 10 10 14 15 15 16 16 17 17 1R 

2.0 10 10 14 15 15 16 16 16 17 17 18 

2.1 10 10 14 15 15 15 16 1n 1R 17 18 18 

2.2 10 10 13 14 15 15 16 16 16 17 17 18 

2.3 10 10 13 14 15 1!1 16 1R 16 17 17 18 

2.4 10 10 13 14 15 15 15 16 16 17 17 18 

2.5 10 10 13 14 14 15 15 16 16 16 17 18 

2.6 10 10 13 14 14 15 15 16 16 16 17 17 

2.7 10 10 1:l 14 14 1!1 1!1 1!1 1R 1R 17 17 

2.8 10 10 13 13 14 14 15 15 16 16 17 17 

2.9 10 10 13 13 14 14 15 1!1 15 16 16 17 

3.0 10 10 12 13 14 14 14 1!1 15 16 16 17 

3.1 10 10 12 13 14 14 14 15 15 15 16 16 

3.2 10 10 12 13 14 14 14 1!1 15 1!1 16 16 

3.3 10 10 12 13 13 14 14 14 15 15 16 16 

3.4 10 10 12 13 13 13 14 14 15 15 16 16 

3.5 10 10 12 13 13 13 14 14 14 15 15 16 

3.6 10 10 12 12 13 13 14 14 14 15 15 15 

3.7 10 10 12 12 13 13 14 14 14 15 15 15 
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5.(b) continued 

(2) Maximum quantity of material per package 

The maximum contents weight is 75,600 pounds. The maximum weight of the 
irradiated fuel contents is 47,900 pounds. 

(3) Decay Heat Limit 

OF 

Maximum decay heat per package not to exceed 21.2kW. The maximum heat load 
per assembly is 0.313 kW/assembly. 

(c) Criticality Safety Index 0.0 

6. In addition to the requirements of Subp~rt G of 10 CFR Part. 71: 
'• 

(a) Each packaging must~eet the Acceptance Tests and Maintenance Program of Chapter 8 of 
the application, as supplemented. 

(b) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures of Chapter 7 ofthe application, as supplemented. 

7. Known or suspectedfuel assemblie~·with claddi~g defects greater than pin hole leaks and or hairline 
cracks are not author-ized. 

8. The package authorized by tbis certifjdate,istlere!J,y.,apptbved for use under the general license 
provisions of 10 CFR71.17; · . ·. : ; ;.· . ~ •' · · · · 

.. ;".· / . .,. •'" 

·;,f~. ,. ; ~ 

9. Fabrication of new packqgings in:r\diauthoriz'e~, · 

10. Transport by air of fissile me~,terial is not authorized. 

11. Expiration date: February 29, 2016. 
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REFERENCES 

Transnuclear, Inc., application dated May 19, 1999. 

Supplements dated March 2, October 18, and November 13, 2000, January 12, 2001, January 20, 2006, 
January 6, 2011. 

( Date: P--(1 ( 11 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

1/~ 
Michele Sampson, Acting Chief 
Licensing Section 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Global Nuclear Fuel -Americas, LLC 
P.O. Box 780 
Wilmington, NC 28402 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Global Nuclear Fuel - Americas, LLC, application dated 
H~pril16, 2010. 
;\)<M"<
i~ 

4. CONDITIONS 

5. 

(a) Packaging 

(1) 

(2) 

Ww.tFS• 

Model No:r. Xrf'l.JPC 
~t;FrJ 

Description 

'~·.'t'f-., l~ · N' <>J.). :•.. : •. 

A cubic stainiewss*steel an fqam o 
for the transp~lt ype A qua~titr . i 'rh ri uranil!,rftz()Xide powder, pellets, and 
compounds ofura" _Q;l"'as defined ih ·t""'The overallpi~~age dimensions are 
approximately 45 ino '"¢5 wide, 45 inches deep, and 44~trfches high. 

}f?w.. ..~ 
The outer packaging consists o O:r!fl~il'ge inl ss steel outer shell with a ceramic fiber 
board liner and rigid polyurethane ·foan;t.filler. The foam filler has a three-by-three array of 
vertical cylindrical cutouts that accommodate stainless steel sleeves for placement of the 
containment vessels. The outer packaging is equipped with a top cover that is secured to the 
outer packaging body by a combination of 16 closure cap screws and four closure strips 
secured by 24 bolts. 

The containment vessel is a maximum 8.515 inches in inner diameter and approximately 32 
inches in overall length. The containment vessel is constructed of 18-gage stainless steel, 
surrounded by a cadmium sheet and polyethylene wrap within a 24-gage stainless steel 
jacket. The containment vessel is closed by a 16-gage closure lid, a silicone rubber gasket, 
and a band clamp assembly, which is composed of a 0.063-inch thick strap and retainer, aT
bolt, and a nut. 
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The gross weight of the package (packaging and contents) is 1,302 kg (2,870 pounds). The 
maximum weight of the contents is 540 kg ( 1,190 pounds). 

5.(a) (3) Drawings 

The packaging is fabricated and assembled in accordance with the following Global Nuclear 
Fuel- Americas, LLC, Drawing Nos.: 

177D4970, Sheet 1, Revision 1 

(b) Contents 

*:%:"% 
Homogenous Uranii!JJiFI' 

Oxide/CompoundsZ,e:0'' 

Heterogenous U02 Pellets(PWR) 

Heterogenous Uranium 
Compounds3 

40.54 

60.0 40.54 

Maximum Loading 
per NPC (kgs) 

Net4 Uranium 

540.0 476.1 

540.0 364.8 

540.0 364.8 

540.0 364.8 

1 No solutions or liquids are authorized and there shall be no free liquid present. The Material Form within 
any NPC must be the same. 
2Homogenous compounds limited to uo2. U30s, UOx, X>2• dried calcium-containing sludges, 
U02(N03)2 · 6H20, and uranium oxide bearing ash. 
3Heterogenous compounds limited to U02, U30s, and UOx, x>2· 
<~Maximum content weight of any Inner Containment Canister Assemblies (ICCA) including plastic or 

~ondary packaging (i.e., dunnage). Materials with a hydrogen atom density greater than that of water are 
.ited to a mass of 3.7 kg per ICCA. 
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(c) Criticality Safety Index 0.7 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 of the application, as supplemented. Within each ICCA, the 
contents and secondary packaging (i.e., dunnage) must provide a snug fit. The payload may 
be enclosed in plastic receptacles (e.g., bags, bottles, etc.). For payloads in plastic bottles, 
empty bottles may be used to minimize movement of the bottles within the ICCA. 

7. 

8. 

10. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of the application. 

~- 1q r:: .. ~'""% , 
The package authorized by this c r-iP te is h'ere~y aP:t>{>J)d for use under the general license 
provisions of 10 CFR 71.17 ,,, 

Transport by air of fissil 

Revision No. 5 of t~i~~ertifiC,~t 
*¥c~:yf • 

Expiration date: NflN.ember 30, · 
g·-c~ 

Global Nuclear Fuel - Arr;rel'icas, · 
"%$ !£ 

Supplements dated: May ~~~$c201 

Date: June 10, 2010 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA Federal Services LLC 
505 S. 3361

h Street, Suite 400 
Federal Way, WA 98003 · 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Packaging Technology, Inc., application dated June 25, 
.. 2004, as supplemented. · 

• ~· · t , ·~ : , 1 ;.,.<:' " 

-{.;*4; ;,::: 

4. CONDITIONS 

5. 

This certificate is conditional upon.fulfillin~'the requirements of 10 CFR Part 71, as applicable, and the con'8ltlons specified below. 

(a) Packaging 

::; :::~:i:n s~:,~~~rrunr~~~~F.F~) 
The ~~~P> is des'(gn· '·~~::ff~~J~-~· _ ;~Wf~tli~L .. 'mixed o~·tcie (MOX) fuel assemblies 
and indivtielual MOX fuel·'rods.c®n ainea irn~h~;m~boxes. ;~'2 

Ji! (" .. ,· ,· ;':_·:... .f;.· /'{" 
•6~' ~:.·~~1; ;/ • \~< c<' ·.~· " ' ('"'"If\ 

The MFFP b'&<;W"is made of a 9/16-inch thick XM:;.,1~~·'1:fustenitic stainless steel 
cylindrical shell with t!Je flange section and:;:~ .• 1-1/2 inch bottom end plate welded to it 
A circumferentially cdlii1fintl!:!:US d,G),ubl~f~p>late;·constructed of Type XM-19 austenitic 
stainless steel, is welded fo··:eadrend"'ofthe shell, near the end of each impact limiter. 
Welded to the doubler plate are the impact limiter attachment lugs, six per impact 
limiter. The doubler plate also serves to provide a tiedown interface with the 
transportation skid. 

The seal flange is located at the open end of the body, and consists of a locally 
thicker wall section to accommodate the closure lid sealing area and the closure bolt 
threaded holes. The transition between the shell and the seal flange section is a 3:1 
taper. Polyurethane foam is used to build the outer diameter of the body out to the 
full diameter of the sealing flange and closure lid. 
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The closure lid is a weldment constructed of Type XM-19 3/4-inch outer plate and 
5/8-inch thick inner plate, stiffened with eight 1/2-inch thick radial ribs that are three 
inches deep. A 1/2-inch thick, 6 inch inner (:iiameter cylinder forms a hub at the inner 
end of the radial ribs. The ribs are welded on all four edges to the adjacent structure. 
Each rib has a projection that passes through a slot in the outer plate, and the ribs 
and outer plate are welded together. 

The closure lid inner plate is welded to the outer ring. The seal flange of the closure 
lid has a minimum thickness of one inch, and provides location for three 0-ring bore 
seals with the middle seal·\provirlfn@:ttli'e'c()ntainment seal. The seals are 3/8-inch 
diameter butyiJl!lbb~r.o:ring. · · <".r 

Up to three,\mirradiated fuel assemblies are held ir(rJ,Iace inside the overpack by a 
strongba:c;k'assemblywhich is constructed from 1/4-ipdh thick Type 304 stainless 
steel w~fClment, a series of clamp arm assemblies,.a t~p-r:and a bottom plate 
assemblies. "f.or$'Mipping less than three fu.eJ;::assehlblie.s:;:non-fuel dummy 
as~e·m·blies are~.liS:¢'€!''in.Jhe strongback loc?tigths not occup:i~d by the fuel assemblies. 
The"fD·hysical size~ ''· w~ight~Qf;,tti'ie)nom-f!ll~~:wmmy assemi:Diies are nominally the 
sal(l1eas the MK::f. .. GX1 1-;fx 17 desl§n:~_~Neutron poiso'r];;plates are placed inside 
the\fveldment. A·seri_~~ ·ofJuehcemtr:ol.str.Gctcme (FCS) limits~;Jateral expansion of fuel 
rods,during. verticat:~m;Cl;'rrearyertic(3llhl•)r,'i:>.Git~et1cal .acciden{·iqondition (HAC) free drops 
an-d>a;lso ho·lcl'!f;leutron''IDB'fson-,~lates. ,.,{ · · 

'. ; . . ' ,· ->· ;: . "" "\ . .~ ' . 

A p~i~·;of con'ita'l~§bapedimpaqtllimiter:siilled,,with polyur.eihane foam provide thermal 
and impact protectier:ts. 'The:r,elo~:~r€ lid·-end~Tmpact limiter has 1/4-inch thick shells to 
resist pe<fforation froni··the•:.HAC'·punctureit~-F,~p, and to%r:frootect the closure lid and 
sealing ·a'fe~f'Jrom puncture'"i:l'na)dli\C fire damage.,~·sfrock indicators are attached to 
the outside';'6Mhe MFFP shelL .• ,.-, 

Overall package outside dimensions (inches) 
Without Impact Limiters 

Diameter 
Length 

With Impact Limiters 
Diameter 
Length 

Maximum content weight 
Maximum package weight 

(Including contents) 

365 

30 
171 

60 
201 
4,740 lbs 

14,260 lbs 
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(3) Drawings 

The packaging shall be constructed and assembled in accordance with Packaging 
Technology, Inc., drawing numbers: 

(a) Shipping Package 

(b) Body Assembly 

(c) Strongback Assembly 

(d) Top Plate .. f.sse~Hi9' 

(e) Bottom.~iat~ Assembly 
y' "•-!)·"< 

(g) 'F:wel Contrdl.$trL,Itture Assembly 
~:;~~ 7~~}~-~\": \ .. '" -

(h);~lmpact Limiter~~~~' 
.,;· .. :.··· 

(i)''AfS-B ~ssembly>·, 

U) AE:S-C Assembly 

(b) Contents 

(1) t'Y~eand Form of fVIaterial· 

99008-10, Rev. 5, Sheet 1 

99008-20, Rev. 4, Sheets 1 through 6 

99008-30, Rev. 6, Sheets 1 through 7 

~.9008-31, Rev. 2, Sheets 1 through 3 
' , .... 

. f!. 
~-·· 'o;. 

99008::'3'2, Rev. 2, Sheets 1 and 2 
$'"' 

99008.~.33f:~·ev. 4, Sheets 1 through 4 

"}\}·,,~08-34, R~y,, 5, Sheets 1 and 2 

~99008-60, Re\C1, Sheets 1 and 2 

99:Cil®B-61, R·er 1, Sheets 1 and 2 

·}\';-<'+ ~' 

Unirradiated 1 x 1 ~,fuel assemblies with.solid ·Pu02+U02 pellets in zirconium based 
alloy (M5) tubes. T.fie"'fu~.tiiaSsf3:t:nbli~!'"areffieased on the MK-BW/MOX 1 17 x 17 PWR 
design. The fuel assemolles may c<Dlitain Burnable Poison Rod Assemblies (BPRA). 
The physical specifications for the unirradiated fuel assemblies and the burnable poison 
rod assemblies are provided in Tables 1 and 2. For shipping less than three fuel 
assemblies, non-fuel dummy assemblies are used in the strongback locations not 
occupied by the fuel assemblies. The physical size and weight of the non-fuel dummy 
assemblies are nominally the same as the MK-BW/MOX1 17 x 17 design. 
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5.(b)(1) continued 

The ARB-17 is a rod container designed to transport up to 17 MOX fuel rods. The rods 
type is identical to the rods comprising the standard MOX fuel assembly. The rods may 
be either undamaged, damaged, or a combination of both (e.g., 9 undamaged and 8 
damaged). Damaged fuel rods may be bent, scratched, or dented, but under no 
circumstances may exhibit cladding breaches. A 2-inch Schedule 40 pipe mounted with 
pipe clamps against one wall of the ARB-17 is used to transport undamaged or slightly 
damaged fuel rods. Damaged fuel rods may be transported within this pipe only if the 
bending in the fuel rod is minor. The ARB-17 MOX fuel rod container has been 
designed with outer dimensions Gonsistent with a standard fuel assembly so that it will 
interface with the strong;baGk: and\clam;p:arms. 

'\i ·~\>. :_ .... / ·.. , . . .~". ~-~".: -r'.s,//' 

The AFS-B Ro:,a Container is designed to contairi::ilip~to 175 MOX fuel rods. The 
containerha,~Jtouter cross sectional dimensions of8!4.Jpches square, a length from 
bottom t~l@.pof 159.9 inches, and an overall length (tqJhe lift ring bolt head) of 161.2 
inches .. THe pr.i!J1ary material of construction of theconfalmer is ASTM 6061-T651 

. r ... >J~. .• . •• •· ,:· >i<' 

alumir'relm alloy .... A:c:~.. ·t · · 
' '",./ ·~~. "", • ' • -\~.-~".~=,;,·:· ·?:. :.>;~§ ~·:::: ~ ·,_ 

Thei':AtF-S-C Rod O:o~tajner is :Gle~Tgned to ~o!itain up to 11 €3'8xxon rods, up to 69 Pacific 
Norrthwest Laborafocy>,(;PNL) rods', or both':q~aritities together: The container is the 
same as the AFS.:BJ~m;l ''Contai:ne:r..:except<tl;)e AFS-C contai~er has two internal 2-inch 
thick'aluminumplate_~'W:h,lchfc:>rrJ1.rc:>9.:c~Y:iti:es·to accommod~.te both types of rods the 
AFS.J'C Rod G<DnJainer·m~5f1h:o)ld; : :;· 1 :'''.\' . . •• 

·~'· - . . .. ' '.. . . •.. . ' " , .... 
"";·---(. . ; .. ~· .. w.· :·~;i;·-.,. :·<' .. ": :~~ k h~ > :~: ~-,,>, , /~/~~.;?#·~~~-

The EM\4. is simita:hto;MG:XtfrueiH~assedlolies wi~ffi'~the excej)tions that the OD of the fuel 
pellets~llnay be eat oot:f:GierEtnc~;?ri~~~rn:in§Fpe:IJ~taiamet~r ::"~0.323 inch), and the weight 
percent1:fDD-238 exceeas the''O;:lifS·~vit~'~lo litftitt~S1pecifled~rn:;f:'able 1.2-2 of the SAR (EMA 
fuel rods· lia~~,Pu-238/Pu as~tiigrkas '0 .19 wf~%). ·.,. 
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5.(b)(1) continued 

Table 1 - Fuel Assembly Physical Parameters 
(nominal values unless stated otherwise) 

Parameter Values 

Fuel Rod Cladding Material M5 

Fuel Rod Array 17 X 17 

Fuel Rods per Fuel Assembly :t:s J<"''•' 
264 

:''. (i:; •• ' ,, ·~ ''·'":5: {/ ~~ 
Guide Tubes per Fuel A.~~e[f1)1Sfo/ ' 

""~ 
24 

,, '"--~<' ., »: ······" 
Instrument Tubes per f7;t!'el Assembly 

.i• 
1 

Guide/Instrument Tube~'ii~ickness (inches) \,,,:; . .;""Q. 016 
~·~,. 

Fuel Assembl1: ;C~ngth. (irnches·) . 1''61.61 
ci.. . . .• :"····· • . i,, . .' ,. ...... ,_,,., 

Fuel Assembly Maximum Width':(ii\:rcliles') ··~ 8·;?,:65 

Fuel Rod Pitch (inches) 
... : .. 

!•· f ·• o;4§s _,_ ... ·.! :·· '"' "" ./ ,£·?'" :, ""'"'V'!'' .·· .. "";"-"."''" 

. •••• • i i • . • ~···'·"·~.;.,;. •. 

(; ~· 'b*;##··:r·.~:~···. 4;t1. 

Fuel Rod~e.ngth {ir.i~~lfl,e,s) · ··>: ~-~:r, r ~, ,, /;:; ,, 152:4 
_.,_,,.~~~A 

Fuel Rod Outsid~:p!>iam~t~2:(4'~.~~es)::~:·J l, ; r r ~~2> 
,. .:: 

Ji~~\t;f·~· ,0~374 
Fuel Rod Clad Thf~Jsr:Jess tfnc~~~, ..... w· ~:.:y.~ l~~:r_ . . . ., .. ; ... ,,.~~~~7~:: ~~:~e.o23 

'· . ·. ·~·.· ~;y .. ··•·· . 
Active Fuel Lengtl;l'~~tmches) 

.. 
144.0 

' ... , i 

" ;.,,:;,., 
Pu02 + uo2 Weight (poDnds) ' 1 '157 

·~·h~'·. •; ",, 
··: )*t· '"}'~I;' ··;~~:;' ·u)'' 

1,020 Heavy Metal Weight (pounds) 

Maximum Fuel Assembly Weight including 
1,580 

Burnable Poison Rod Assembly (pounds) 

Maximum Initial Pu Loading 
6.0 

(weight% of heavy metal) 
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Table 2 - Burnable Poison Rod Assembly Parameters 

Parameter Value 

Poison Rod Cladding Material Zircaloy-4 

Poison/Thimble Plug Rod Array Up to 24 rods 

Burnable Poison Material Ab03~B4C 

(2) Maximum Quantity of Material per Package 
·:'' ~.,.' < ::~~t :::.~.M ~t·• ~'\,· 

· Three unirradiat~d fl!i.el ~~sernblie~ wit~"sp,~oifi.cations on fuel pellets and enrichment 
are provided im"T<~:bt~>'3. Three Areva Rodl3ox ;1~7-~(ARB-17) containers may contain up 
to 17 stand,.<:ircf'MOX fuel rods. One AFS-B rod con~amer may contain up to 175 
standaro:JY10~ fuel rods and one Excess Material Ass'e'rnbly. Three AFS-C rod 
containe'rs:may contain up to 116 Exxon rods and 69 PJN~,rods. The permissible 
configilirrations.of .contents are summarized in Table 4. " 

C" " :·· '\~~~·" ,). •'·:.( • 

• ;¥;:-· <\~:: 

Plutonium Isotopic Contents 

Pu-238: Upi'b;;®~boo5 g/g Pu 
Pu-22;~~--0.90 to 0.95 g/g Pu 
·~,1!f!24®:""0.05 to 0.09 g/g Pu 
Pu-241: Up to 0.01 g/g Pu 

Pu-242: Up to 0.001 g/g Pu 

Minimum Total Uranium (U) Content 0.94 g U/g Heavy Metal (Pu+U) 

Uranium Isotopic Contents 
U-234: Up to 0.0005 g/g U 
U-235: Up to 0.003 g/g U 

U-238: Remainder of U content 
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Table 4- Pay.load Table 

Payload Type Strongback Positions (3) 

MOX Fuel MOXFA MOX FA or dummy MOX FA or dummy 
FA FA 

MOX Fuel and ARB-17 MOX FA or ARB-17 MOX FA, ARB-17, or MOX FA, ARB-17, or 
Rod Container dummy FA dummy FA 

EMA EMA dummy FA dummy FA 

AFS-8 and EMA AFS-8 .. EM6or-.dLIJl1my FA dummy FA 

AFS-C AFS-C 
.• ;,. ,; { AFS~C''or· d~mtnll¥,tFA AFS-C or dummy FA 

" •>-··· 
t. _____ ." ,,. ·_,-:;,_' 

-., . 
(c) Criticality Safety ,i,~'Gj~;x 0.0 

6. In addition to the reg¥;ements,.of:S.ubpart G of 1 o CFR Partfl~f"'-
},·,·~); ,"·.·.<' 

(a) 
~- . ..,: -~.: ':. . ". -~" . ·. . j' . ... _;?_ ··.· ·f'~~~~ . 

The packag'e"shall be prepa'~e:c,!,fG>r shiJ:)mient ar;rd,qp:~ra:ted in accorg~nce with the Package 
Operations;qfChapters 7,7A,,YB, and 7C of the ~p~lication, as ap,'§,ijcable, as supplemented. 

(b) 

(c) 

(d) 

(e) 

The packagTng must :rneet'th~'*'cp~Pt:ar;Jct;;Te_§J~-~:r,'~,Maintenance::e:~ogram of Chapters 8, 8A, 
88, and BC,(of'the ap~lication; ·as :applic'ai)le:\: a·~:·slJipplermen!-ed . 

... ··'.\~ {,· ,-. ·.~;·;:'::! 

?~~·: . ··. ~~- ::: . ·.: :. . .. .. ,:.;, >·''> ·" 
The boron-1 ®'C3l:eal de,r:f~~~~~W-itlli:n~l3·adh~'rif~bie:~irftern~l:fm~utron pei:son plates shall be verified as 
described in S:e·ction 8. t:S.2'0f.the a~pli#ation; as· r·':Ji)1ement13it · -

p .·~ \~?~~ 
',f .(t~ 

Wrapping shall n6t.:9'e used on the un'irr;adiciited fuel assem:.t51i~s. 
-:.,;;;,:: 

Non-fuel dummy asserr;blies.>Nith the same nominal~size"and weight as the MK-BW/MOX1 17 x 
17 design shall be used in tlflrcas,~,,of~@adil'l:@5qlessi!fhan three fuel assemblies in a MFFP 
packaging. . " '""'' 

7. Transport by air of fissile material is not authorized. 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

9. Revision No. 2 of this certificate may be used until June 30, 2011. 

10. Expiration date: June 30, 2015, 
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REFERENCES 

Packaging Technology, Inc., application dated June 25, 2004. 

Supplement dated: February 4 and 10, April 8, June 3, 2005, and January 19, August 15, and November 26, 
2007, and Apri14 and July 25, 2008, May 24, 2010, and October 31, 2011. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

~~~;/ ,··· ~ ~::~1 D ::te~~. ~i~f <' 
'"' Licensing Branch ·> 

Division of Spent Fuel Storage~'i:ua;d Transportation 
Office of Nuclear Material Safety··>• .. ; 

and Safeguards · ' 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., consolidated application, 
Revision No. 8, dated April11, 2011. 

4. CONDITIONS ·'• z 

This certificate is conditional UP?,n~u,;~Jii~g the requirements of 10 CFR Part 71, as applicable, and:;;·El conditions specified below. 

5. 

(a) Packaging 

( 1) 

(2) 

Model N~--~:880 Series ~a-~k~ges 
t~l-~--.-./." ,';, .. :_~ .. ;:.·.:·;~: _, 

':·· .. ;:.·, 
Descript.iOJ:~ :: :~ \> . 

~~-~- Model:·~~.-~8~0-~~ii~sC~:a;c~~~~-~ ~-f~~me·si~m~d f,qr use ~:~;;a radiography exposure 
deyice andt.a~f~a);,sport pacl<~g~ {or:·Type B quantifies of radioactive material in special 

fo~mf,,The f\!tg;~~~t~~·~:8o~,~~-~~~~~p~:s.~~~~~ ~-'i!~¥~?tt1ree v~r~!ons call~d the 880 De~ta, 
880.;,~rgma an<t·~ne:z~80''Eht~:-:l!11!r~·880-:Gelta;§fu.as a max],rnQrn capac1ty of 150 Cunes 
of lricHutn-192 or 150'SCurit§:$,:oflSelefi:h.J he 880 S·igma has a maximum capacity 
of 130'.@fmies of lridi~m-192/6Rn,5cl~ourie · Seleniu.d1~5. and the 880 Elite has a 
maximl.Jn-l{~c~pacity of 50 Curf-Bsdf lridium-192 or ~.so.:curies of Selenium-75. The 
Delta and SigJii'la versions are identical and the BJife has a lighter weight depleted 
uranium shield. Ar:~t~.Ptional jacket can b~_mlaced on the package to facilitate its use 
as an industrial racifog~ra~hY e:xposure"device or a transport package. There are two 
versions of the jacket. · · 

All versions of the package, without the jacket, are cylindrical in shape with a 
diameter of 5 inches (127 mm) and a length of 13 5/16 inches (338 mm). With the 
first version of the jacket, the shape of the package is an extruded triangle 9 inches 
(229 mm) high, 7 % inches (191 mm) wide, and 13 5/16 (343 mm) inches long. With 
the seconc;l version of the jacket, the package measures 13 % inches (343 mm) long 
by 6 inches (152 mm) wide by 11.33 inches (288 mm) tall. 
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Description (continued) 

The weight of the Delta and Sigma versions is 46 pounds (21 kg) without the jacket, 
52 pounds (24 kg) with version 1 of the jacket and 55 pounds (25 kg) with version 2 of 
the jacket. The weight of the Elite version is 37 pounds (17 kg) without the jacket, 42 
pounds (19 kg) with version 1 of the jacket, and 45 pounds (20 kg) with version 2 of 
the jacket. 

The major components of the packages consist of a welded stainless steel cylindrical 
body, a depleted uranium shield, a stainless steel rear plate with a locking assembly, 
a stainless steel front plate with a shielded port, and optional jackets. 

~· ' t~:l~ ~;~::t· ~t;~~ ~l~V;, f" 

The welded cylind~i£alr,6'oCty'coniists- df,:a !?.irYcm (127 mm) diameter, 0.06 inch (1.5 
mm) wall tube sheil'with 0.12 inch (3 mm) ehd':'plates. A U-bracket is welded to each 
end-plate,arid·4s located on the inside cavity of the' shell tube. The depleted uranium 
shield i§\eeiltrally located within the welded body betvyeen the end-plate and is 
fasterie~~o each U-bracket by a 0.37 inch (9.5 mm) diameter titanium shield pin. A 
U-shgped;copper spacer fills the gap between the shield an9 the U-bracket. An S
s~ap'~d titaiii~rp~~~·l;l!ce tube is cast into th~ .. ~~m!sw,of the §liield to provide a cavity for 
t~·e·':source w1re::~~,sembly to travel throu1;1h 9.~Hpg: use. 
}'.1x~~~i/ :~t;,::~~i2~~-: \.;:.,x. .~ :/" g;:~~::.~;-~,7{: 

1:clil.e front and reat;;p)~les are attached to t~·$1;Welded body with Jour tamperproof 
screws through ;ri'I{~J;ifs '~ssern~ledJ~to ~n~ }'" c:jtes. The rear·~late assembly consists 
0faa sourcen;ockin·g~r#~:e.b:anls'm fa'sfelit~~j, · .. b.~e rearuplate. "t~e' front plate assembly 
c;:on.sists G>f:~~~shiera~~~i9:~r:f·r;rtec;:hapi~~~:c~~·r:f~ained.iw'ithln the froht plate. 
,,,, <.(~(\~(' 6 ' t ,,. .,, .;' :: ,~; t t :; .. . . ' .· ·.· . 
Ar;~roptiona!iP.OlyJ:Jr~thar;~e·jacket icoV,ers:.the pac~~ge cylindert,provides a handle and a 
stilt:>l'el'bas~;~i~~;&~:fpl:attac~e~ ;tq·~th9.. ~h'eiFcylindei'(by screws' located outside the shield 
cavit~'"~rea. Versfo'I:F~'"6Hhe'5,jE;~ij~t,ha~,:~"'h:crMdle sectiorrthat contains a wire molded 
in for,atlgitional reinfor:ce~n~nf:fi\/ersfon 2£~~?the jacketirt9brporates wheels on the 
base fotfacilitate movemelih:Juring~use as aradiogr.aphy exposure device. 

j;l'{,t§/ .. ·,,/ .. 

Drawings 
.Yi~~~'"'· J;. .-~r,~Ji~(;· 

The packaging is constr~&ted"'ihsacc'&~dance'with the QSA Global, Inc., drawings 
R88000, Rev. R, sheets 1-6, and R88095, Rev. A, sheets 1-2. 

(b) Contents 

(1) Type and form of material 

lridium-192 as a sealed source which meets the requirements of special form 
radioactive material. 

Selenium-75 as a sealed source which meets the requirements of special form 
radioactive material. 
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5. (b) (2) Contents (continued) 

6. 

7. 

8. 

(2) Maximum quantity of material per package 

(3) 

(4) 

150 Curies (5.55 TBq) (output) lr-192 for the Model No. 880 Delta. 
150 Curies (5.55 TBq) (output) Se-75 for the Model No. 880 Delta. 

130 Curies (4.81 TBq) (output) lr-192 for the Model No. 880 Sigma. 
150 Curies (5.55 TBq) (output) Se-75 for the Model No. 880 Sigma. 

50 Curies (1.85 TBq) (output) lr-192 for the Model No. 880 Elite. 
150 Curies (5.55 TBq),'\i( o~l~ut)[S~-;7~5 tert,tt}.e Model No. 880 Elite. 

Output curi~S"'~);~.J~t~·;~i~e·d :y ·~e·~~j~in~'tn'e .seurce output at 1 meter and 
expressing.tilsiactivity in curies derived from the follo~i.11g: 0.48 R/hr- Ci lridium-192 
at 1 met@'r\W~nd 0.20 R/hr- Ci Selenium-75 at 1 meteLcii(Hef: Radiological Health 
HandiD'o:c1k, rev. ed., U.S. Public Health Service, Bure~us'of.Radiological Health, 
Rock.~ill'e, MD, 1970.) •''\!'· 

f.,,,J·ot?'"' " ' '~ 

t :_ ·, :,~~·,_,,.-&-~~~1~~~;,4"-. 
f\(laxi!inum wei~nt;~·~~~grams. 

Ma~imum decay h:~~t 3 Watts. 
'2:'¥:~,.;::, ' --~::~:,-:-:.;~0 

The source sh<ilhti.le secured.,in'thg~[~l;jJ~l9eifp8siti6ri;;:qtj\th~!:p~ckaging by th~:~ource assembly lock, 
lock cap and saf\3t'}' plug·~~~emb'fy{:'·lin~:spf:et;Y&;PitJ9i~sS'~l1:Joly, l.()ck cap and:source assembly must 
be fabricated ofrfh'aterials::Ca: able df'resisti!ilg::a·1:4175~.PJire ern~~tlrqnment f@~ione-half hour and 
maintaining theircpe.~ition "'' · ~tibn. d":R~~~~@~~!~~~b.~·lj .. of the ;~,~~f:be ass~rribly must engage the 
locking device. "Pt'l·~ flexible2 . , o.f:.::t!l~ •.• ~il?~r~~~.§l.~·s~grl;)JyJ~f\l,~~safety pl~g~:assembly must be of 
sufficient length and:t"diameten;l.to· ·.()vide p('):s.itj~e~pqsTtion'ip~·Rof the sourcedn the shielded position. 

<,l'/ · :>.,~;.::·/"\"·.<.\:: ,;,;;ar::l1:;) '<·.·.· 

The name plate must·bE:t,~abricated of materials capable ohesistin_g•'tli'e fire test of 10 CFR Part 71 
and maintaining its legibi1ify{:"<l\; .· "' · '>:~,, 

,_ft"'il 

In addition to the requirements of!~Lbpeirt G of 10 CFR J?.~ft 71: 
,,_ '' ,'.. ~ ' <'' ' / ' '' 
,~~>1,- '""'::\f':::~: ;- ;-,>fA~, 

(a) The package must meet the Acceptance Tests and Maintenance Program of Chapter 8.0 of 
the application; and, 

(b) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7.0 of the application. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

374 

PAGES 

4 



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

'ill 9296 8 71-9296 USA/9296/B(U)-96 4 OF 4 

10. Revision No. 7 of this certificate may be used until June 30, 2012. 

11. Expiration date: June 30, 2016. 

REFERENCES 

QSA Global, Inc., consolidated application, Revision No. 8, dated April11, 2011. 

Michael D. Waters, Chief 
Licensing Branch . . 

( :~~ .•. :);:.~b• ... Division of Spent Fu~.!.x§t~J.~ge and,;Itansportation 
··>';<: ··,office of Nuclear Matertcifi.Safety 

and Safeguard~·· ···· · · · 

Date: June 2J;2011 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THEPACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Westinghouse Electric Company, LLC 
P.O. Drawer R 
Columbia, SC 29250 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Westinghouse Electric Company, LLC, application 
dated June 17, 2011. 

" This certificate is conditional upon.fulfilling'the requirements of 10 CFR Part 71, as applicable,·and the"conditions specified below . 
. :_ f-,,ft:. ' .- . .' 

5. ·.· ... 

(a) Packaging ~ :;i~t' ,· 
(1) 

(2) 

> ' .. '·· . · .. ~::::.:~·'·;·:~p~; .. , .·.'··· ?'""·.F""~.:.\.,«..,.M••"""""'';. 
Model Nos':: TraveJI:er,~TW-ihil'cbmraveller X 

~«}f-i1~: '. ··:~-?~2: .. : ";. .?,r~):~·:~:~~;·~~;;it"'~~ )~t:~t , .. ' J'·· ~~· 
-~~:'.~~~Sl~~, .; \rr ' ;~~~ r· :~· ~·l ··- :; .. =~·,r.···'. ~"]~~(~' 

Description~::;t '~ , ":.;;::;t;,t;,f:,· ~ ,; .·"riJlf~ ~jj}·:~·.·::. .. ~:JJf·;~ , /'-' .... 
The Traveller'"'pmckageds des.ign'ed;tti>M~:nrspdftllqt;~:ir·radiated .. tlfanium fuel assemblies or 
rods with enrio~m.ent up to 5.'tFwei~htj)ercent. ·liml¥~\package'"is'Jdesigned to carry one fuel 
assembly or one':P~Qtainer for loose·i::ods: 'The padkage con:S1sts of three components: 1) an 
outerpack, 2) a clam,S'h:ell, and 3) a fuel assembly or rqd~'9ontainer. 

/ ,-
""bf~ .. - ·;'w,:..:·,. 

The outerpack serves as th'e/'priA,iJ!ary~i@!JJ;)a~ti~nd"Whermal protection for the fuel assembly and 
also provides for lifting, stacking·,··and .fl'e doWh during transportation. Two independent 
impact limiters consisting of two sections of foam of different densities sandwiched between 
three layers of sheet metal are integral parts of the outerpack. Polyethylene foam sheeting 
may be positioned between the clamshell and the lower outerpack to augment shock 
absorbing characteristics during routine transportation. A weather gasket between the 
mating surfaces of the upper and lower outerpack provides a seal to prevent rain from 
entering the package. 

The clamshell protects the contents during routine handling and limits the rearrangement of 
the contents in the event of an accident. The clamshell consists of an aluminum "v" 
extrusion, two aluminum door extrusions, and a small access door. Each extruded aluminum 
door is connected to the "v'' extrusion with piano-type hinges (continuous hinges). These 
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Description (Continued) 

doors are held closed with a latching mechanism and quarter-turn bolts. Neutron absorber 
plates are installed in each leg of the "v" extrusion and in each of the doors. The "v" 
extrusion and the bottom plate are lined with a cork rubber pad to cushion and protect the 
contents during normal handling and transport conditions. The clamshell is fastened to the 
lower outerpack using shock absorbing rubber mounts. 

The Traveller package is designed to carry loose rods using a container or rod pipe. The rod 
pipe consists of a 15.2 em (6 in.) standard 304 stainless steel, Schedule 40 pipe, and 
standard 304 stainless steel closures at each end. The closure is a 0.635 em (0.25 in.) thick 
cover secured with Type 304 stainless steel hardware to a flange fabricated from 0.635 em 
(0.25 in.) thick plate. 

There are two modei!?,.Pf th'e;.,Tra'veller packaging>·th~·Traveller STD and the Traveller XL. 
~ ~~ i0 .J?f~ ~~-, _,,f~=z; ~-

Traveller SJ.ID: ",.vo .• 
f.i:sbkage gross weight 2,041 kilogramsmQ~g) (4,500 pounds (lbs)) 

, .. ftfacka§Jing gross weight 1 ,293 kg (2,850 lo's1 
, '~~ontemts,£ft.sss weight 7 48 ~g~(~j.;.6~61bs) 
ihl::louter d'fm'eB·sloTlls / 1~:~z">~ 

L~:ri·~~~':.,. ' 500)ff.~IT)SC197 in.) 
Wi¢ •·;.·t .' .. · ·.. 6a.8J,fcftn(~27.0 in.) 

Tr~~ler xJ:~t \~~:;~~";;~~i~*j(:9 ,: in.) 

"'''"' Pack~1~~f;cirss w.ejg'h'~ ~· ~• ;. ;2.,.313 kg,~~W;li-00 lbs)· : 
·~~:~~f;ackag]r:I~1~t§~§;~el~p;t,;b,~~L~!1.1~B1~.~~*(3, 155 lq~t~·' 
-,~Cgntentstgros.swelgRt'~! .. :.t· ·. 8921- · ~(,1 ,971 lbst • 
~~t~r dimensihhs "{ ;· . ·. .•.. ;;:·::• 

•• ,,#if4•• Length ··· 57 4 crh (226,(1'ltn~') 
•,.·,/~Width 68.9 em (!4'..1~''1h.) 

"Heigl;lt 99.8~,cm (39.3 in.) 
.. i.\tt";_ ~_,·"*i(> .. / 

Drawings 

The packagings are fabricated and assembled in accordance with the following 
Westinghouse Electric Company's Drawing Nos.: 

10004E58, Rev. 6 (sheets 1-9) 
1 0006E58, Rev. 5 
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5. (b) Contents (Type and Form of Material) 

(1) Fuel Assembly 

(i) Unirradiated PWR uranium dioxide fuel assemblies with a maximum uranium-235 
enrichment of 5.0 weight percent. The parameters of the fuel assemblies that are 
permitted are as follows: 

Parameters for 14 x 14 Fuel Assemblies 

Fuel Assembly Description 14x14 14x14 

Fuel Assembly Type W-STD W-OFA 

No. of Fuel Rods per Assembly ;:~: 

" il··", .. 
No. of Non-Fuel Rods .. ~- '\ ••.• , 

Nominal Guide Tube lt!{~ll~~-hl~kness 0.043 em (0.017 in.) 
. .,.,•,.1:,;.> 

o.0~3"cm (o.o11 in.) 
' , .. 

1.369 em (0.539 in.) 
/ ic. 

1.336 cm<(O,(i26 in.) 
,!,~~ ... ""'' 

Nominal Guide Tu~uter Diameter 

Nominal Asse!iAbly Envel~~~-:~:\~" .:•:;.m~.~Ollb~ 1(7-!f7i:·in,) ~·~1@~10 em (7.z6:iri'i) 

Nominal Latti;;·;~~tiih .,:..;.·c'?•~,. : ~~56;~ri~) ~::~1 :!1;::::1.412 em (ei5~p in.) 

378 

14 X 14 

CE-1/CE-2 

176 

20 

0.097 em (0.038 in.) 

2.822 em (1.111 in.) 

0.956/0.966 em 
(0.376/0.381 in.) 

1.118 em (0.440 in.) 

0.071/0.066 em 
(0.028/0.026 in.) 

Zirconium alloy 

20.60 em (8.11 in.) 

1.473 em (0.580 in.) 

PAGES 
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Fuel Assembly (Continued) 

Parameters for 15 x 15 Fuel Assemblies 

Fuel Assembly Description 

Fuel Assembly Type 

No. of Fuel Rods per Assembly 

No. of Non-Fuel Rods 

Nominal Guide Tube Wall Thickness 

Nominal Guide Tube Outer Diameter 

Nominal Pellet Diameter 

Nominal Clad Outer Diamete.r ' . 

15 X 15 

STD/OFA 

204 

21 

0.043 em (0.017 in.) 

1.387/1 .354 cm(0.546/0.533 in.) 

.r-0.929 em (0.366 in.) 

1.on' em (0 .. 422 in.) 
'-'"',; ,~w;/(:• .. 

0.062 em (O.b24;lrf:) 

379 

15 X 15 

B&W 

208 

17 

0.043 em (0.017 in.) 

1.354 em (0.533 in.) 

0.929 em (0.366 in.) 

1.072 em (0.422 in.) 

0.062 em (0.024 in.) 

Zirconium alloy 

21.66 em (8.53 in.) 

1.443 em (0.568 in.) 
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Fuel Assembly (Continued) 

Parameters for 16 x 16 Fuel Assemblies 

Fuel Assembly Description 

Fuel Assembly Type 

No. of Fuel Rods per Assembly 

No. of Non-Fuel Rods 

Nominal Guide Tube Wall 
Thickness 

Nominal Guide Tube Outer 
Diameter 

Nominal Pellet Diameter . ,~. 

·.. \., •.. ~' 
-~ 

16 X 16 

W-STD 

235 

21 

0.046 em 
(0.018 in.) 

1.196 em 
{pA7~1J!1.) 
~::.~-:,.''~- ' 

"'''0.819 em 
(0.323 in.) 

16 X 16 16 X 16 

NGF ATOM 

235 236 

21 20 

0.041 em 0.070 em 
(0.016 in.) (0.028 in.) 

1.204 em 1.380 em 
' ::~(or,41 4.cin<) (0.543 in.) 

0.784·2;;, ~~ ,,.' Gi911 .em 
(0.309 in.) (o:3-59~trn. l 

\','" <f 

-~· '1: 

16 X 16 

CE16NVA 

236 

20 

0.102 em 
(0.040 in.) 

2.489 em 
(0.980 in.) 

0.826 em 
(0.325 in.) 

Nominal Clad outer Dia.meter 
{(r:~;f.~ 

0.950 em 
(0.374 in.) 

0.914 em 
(0.360 in.) 

1.075 em.}' '\.0.970 em 
(0.423 in.) "•I~'(0.382 in.) 

Nominal Clad Thii:lt<ness . . . .!F"" 0.057 em 0.057 em 0.07.2·cm 
t.~r:"" ':· <,:;·--:::· ~ .. (0.023 in.) (0.023 in.) •4(~~o2~':in.) 

380 

~',"" 

·''0.064 em 
(0~025 in.) 

.. 
Zireonium 

alloy, 

1.2:S5'icm 
(0~50:6 in.) 
,,.:''~, 

16 X 16 

CE16VA 

236 

20 

0.102 em 
(0.040 in.) 

2.489 em 
(0.980 in.) 

0.827 em 
(0.326 in.) 

0.970 em 
(0.382 in.) 

0.064 em 
(0.025 in.) 

Zirconium 
alloy 

20.63 em 
(8.12 in.) 

1.285 em 
(0.506 in.) 

5 OF 8 

16 X 16 

CE16NGF 

236 

20 

0.102 em 
(0.040 in.) 

2.489 em 
(0.980 in.) 

0.819 em 
(0.323 in.) 

0.950 em 
(0.374 in.) 

0.057 em 
(0.023 in.) 

Zirconium 
alloy 

20.63 em 
(8.12 in.) 

1.285 em 
(0.506 in.) 
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Fuel Assembly (Continued) 

Parameters for 17 x 17 and 18 x 18 Fuel Assemblies 

Fuel Assembly Description 17 x 17 

Fuel Assembly Type W-STD/XL 

No. of Fuel Rods per Assembly 264 

No. of Non-Fuel Rods 25 

Nominal Guide Tube Wall Thickness 0.041/0.051 em 
(0.016/0.020 in.) 

Nominal Guide Tube Outer Diameter 1.204/1.224/1.24 em 
"· (0;~74/0.'ij"BQ/0:'48,~·1n,) _ 

17x 17 

W-OFA 

264 

25 

0.041 em (0.016 in.) 

1.204 em (0.474 in.) 

Nominal Pellet Diameter ,.,. \ .. \'"' ;\.'-''0.819 em (0.;23Y~:\ ''"'' .t 0],84 em (0.309 in.) 

\ ~' 
Nominal Clad Outer Di_a~ter. 0.950 em (0.374 in.) 

Nominal Clad Thicl<tf~ss 0.057 em (0.023 in.) 

Clad Material (~:,';, · .•.. ,,.,, Zirconium alloy !,.,,;, • ·· z:irconiufu~~!I?.Y 

N . I .. ,"p·· h ."t 'i:::··•jl··· .1 260···: •:· ... (0"'496 J ) .. '·'' :,. "t1260 (0 49=·· ) omma Lattice• 1tc , . -,:;;:t' .· . .em . In,, , .. ::; ,· .. , .. em . u'lrt 

(ii) 

(iii) 

(iv) 

~ . 

18 X 18 

ATOM 

300 

24 

0.065 em (0.026 in.) 

1.240 em (0.488 in.) 

0.805 em (0.317 in.) 

0.950 em (0.374 in.) 

0.064 em (0.025 in.) 

Zirconium alloy 

22.94 em (9.03 in.) 

1.270 em (0.500 in.) 

(v) 

(vi) 

:z"f::t \:'nJ" .. 

There is no restrictiorron~t,le l~;m.gth-:~f1d'p4~and bottom annular blankets. 
-~ ,.~";:.,. .'~-?~y., ,;if""'·' 

Replacement of fuel rods with any number of solid stainless steel rods is permitted. 
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5.(b) (2) Loose Fuel Rods 

5.(c) 

Unirradiated uranium dioxide fuel rods with a maximum uranium-235 enrichment of 5.0 
weight percent. Fuel rods shall be transported in the Traveller package inside a rod pipe as 
specified in Drawing 1 0006E58. The fuel rods shall meet the parametric requirements given 
below: 

Parameter 

Maximum Enrichment 

Pellet diameter 

Maximum stack length f': .·:. 

Limit 

5.0 weight percent uranium-235 

0.508- 1.524 em (0.20- 0.60 in.) 
I"···· ........ 
. :.·l.J!~e;tqTG>d container length 

''~'··' ~y· 

Zirconium·alJby 

Gadolinia, erbiaC?nd boron 

Plastic or,"othe.rm~terJal with moderating 
effecti"iie1ie$s no grelifer than full density 
water,) .. :·· -·. 

'"'""'' :;, •£:;·,,,_,.,,;) .. ·.,. ·. "'" :-·· ·:' -
wrapping~p'r:isleevrn~r-·,;tvJate.ri~]'S'"lwitlJ{mp@f~ratiA.9"'~ffeotiv~ness gre~'ter than full density of 
water are notperm1t~e:q,j~Xcept~ori#C>~etih~lejJe sleev~::llised to p~Q'fect the fuel rods. 

Criticality Safety I n~~-~--I ~-.,. ·• ·:":!?:~~i:~~-::.:.·~!~;,~,-.,~i~·A.';,~: -•~: .:~-,~ __ ;_ ~,t,-~l~~i;>: , ... 
-- , , .. ,. ~ . ,. '·. r" • ~ 

'l'.i'~.p~· -~·· ~/. .· . -W~~i~~~~~["'" 
(1) When transportirtg~f:Uel assemblies:::>' · .,_. 

· ITI?r,\#< 

(2) When transporting 16~s'e rods in a rod container: 0.0 
-~tit~~.,.·. -~ry~i;j~e- ~·;:{;:~-~ .... dfk": .. ~- ~-·,J1t~,:::, 

6. In addition to the requirements of Subpart G @'E1 0 C'FR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 of the Traveller License Application, as supplemented. 

(b) Each packaging must be acceptance tested and maintained in accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of the Traveller License 
Application, as supplemented. 

7. The package authorized by this certificate is hereby authorized for use under the general license 
provisions of 10 CFR 71.17. 

8. The package is not authorized by this certificate for air transport. 
382 

PAGES 

8 



( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(S.2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d PACKAGE IDENTIFICATION NUMBER PAGE 

9297 5 71-9297 USA/9297/AF-96 8 

9. Revision No.3 ofthis certificate may be used until June 30, 2013. 

10. Expiration date: March 31,2015. 

REFERENCES 

Westinghouse Electric Company, LLC, application dated June 17, 2011. 

FOR THE • .U . .S. NUCLEAR REGULATORY COMMISSION 

t:);~\;;; ·:'\' E ~:)~ t :' .~: . 
~ ' ,-~-ft'-

1 ·:.~~ 
Michael D. Waters, Chief ... , 

. ,,~: '"' Licensing Branch .~'"· -· .... 
"'·,:' '· 'I]ivision Fue'f:Btorage and .Jransportation 
.:. ;;: ::office Material Safety 

Date: July ~ , 2011 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Best Theratronic.s 
413 March Road 
_Ottawa, Ontario. 

· Canada K2K OE4 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

M DS Nordion application dated 
November29, 2006, as supplemented. 

4 CONDITIONS 

5. 

(a) 

This certificate is conditional upon fuJfiii!J)g the:requirements of 10 CFR Part 71, as applicable, and.the &'~~ltions specified below. 

Packaging 
<:~~.t----=-

(1) 

(2) 

'" . :f'.~j:·c,i; 
Model No · (E 423 -~-~~:·5:f:~·,;;:.. ·"'· ·~.,,.+~···-

.. l·'""' i'c:2f:.:.. --·;:.~?5·:!~:~;:::>··~,;~r"::-,~vttd;.\:1~f;;~f:::{ .. ,,, · 
Description "':A·~J:· . _._ ; ~ ~ r : ' ;}'/.: . .,."'' 

r'"h. -~:~:,::.:~~::·~(·: /:<~; ;; lr ~,· l r ~~i·:· ;;~;;~~,,;·:: ., ·:, 
A double-walletl;weldeo'"stain}_l~?,ssJ:steeJ~oyer,patDI9for~~l;i[pping seale.d sources within the 
Gammacell 220'~·9c22o)ig'ahm:~a irra¢iator:,,1:6epa_oRaging co!ils'ists of concentric box-like 
stainless steel siiells separated 'by a[i,:ahmulqs,:~of n'gif:J~polyuretb'~Tie foam. The overall 
overpack wall thickm~ss is eight inches•orithe sides, twelveqf~ches on the front and rear, and 
four inches on the base:)Irhe overpack lid is constructed\I:Gf;.a'sheet of 1/2-inch thick stainless 
steel on top, a sheet of 1/4-inch thick cold-rolled ste,~l on the bottom, and 4-inches of 
polyurethane foam in betweef/':'"'.Tni!;Jpaokage~is'cfos.ed by bolting the lid to the body with 40 
one-inch diameter bolts. · , ,,.,, , · 

The GC220 irradiator is positioned inside the cavity formed by the inner stainless steel shell, 
along with an inner steel frame and a rigid polyurethane foam bonnet and lower crush pad. 
Shielding is provided by the GC220 irradiator, which is a welded steel lead-filled device. The 
GC220 is a lead-filled shielding head mounted on a steel stand. The GC220 shielding head 
consists of inner and outer steel shells with lead in between. The nominal lead thickness is 
10 inches. The GC220 has an irregular shape, however, the base is 60-inches long by 40-
inches wide. In its shipping configuration, the GC220 is 58-inches high. The GC220 
shielding plug is welded from 304 stainless steel and lead filled. The GC220 drawer is 
welded from 304 stainless steel and is lead filled. 

384 



Ill 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(B-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9299 5 71-9299 USA/9299/B(U)-85 2 OF 

5(a) (2) (continued) 

(b) 

(3) 

The maximum package weight (including contents) is 21,000 lbs (9,524 kgs). The 
approximate package component dimensions and weights are as follows: 

Component Weight Nominal Dimensions 
{lbs I kg) {L xWx H inches) 

Overpack Lid 1,036/470 . 67.50 X 55.00 X 4.75 
.. 

· lnnerFrame 1,257/ 5.7Q · 60.50 X 48:00 X 54.13. ' ... 
Bonnet 8'71 /395 5i00 x41.50 X 36.75 

GC220 8,576 I 3.890 60.00 X 40.00 X 58.00 

Overpack Body 8,708/3.950 86.50 X 66.00 X 80.37 

Lower Crush Pad 386/175 47.00 X 31.00 X 7.00 
·•· 

~-~,;-"'." .. _:'l_._;:r,.~.. ·"":-.t.:..E,.: - .,.:.~. 
·- " ,' ;~;, '"'·:: .. 

Drawings '+;:;~_,:"·· ·, ·' ~,,, o·'"'· 

The packaging is constr~~t~~:in ac~~fd~~ce w~t~~-J~~ Nord ion D[§wing No. F642301-001, 
Sheet 1, R~vision $, and::S~eet2~eMisiGn-D.-') .:';'->). ··· · 

~:nten~ype and ~~~~ff ~~l~:~~~~~H~~~;;; .~ -· ~; 
i. Cobalflr6o .. as sealed souroes·tf.lat·meet tfue,irequireme'rits of special form radioactive 

(2) 

material."''v>:,f·:,... "·>· :!;,.;.:.~\'· '' _ r"''"· 
Cobalt-60 ~s,sealed sources described in ConGtifipfi'•No. 6 below. ii. 

-? 

Maximum quantity of matefl~TPElr~aoKaQJe!~":'· 
{r.~····:~, J>"~.," ;t.f. '· 

26,000 curies, a maximum of 48 sources per package, and a maximum of 5,000 curies per 
source. 
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6. Sealed sources limited to MDS Nordion sealed source capsules manufactured before February 19, 
1973: C-166, C-167, and C-185. In addition, these sources must meet the following: 

(a) Sources must conform to the specifications identified in the application in Figure 4.2 for the 
C-166 source, Figure4.3 for the C-167 source, and Figure 4.4 for the C-185 source; 

. (b) Sources must be shown to not be leaking within six months prior to shipment; and 

(c) . Sources must not have been damaged during their service life . 

. 7. In addition to th~ requirements of Subpart G of 10 CFR Part 71: 

8. 

9. 

10. 

(a) The -package must be P,repar~~<t.drshipment{a~dioJoerated in accordance with the Operating 
Procedures in Chapter ?~0f1he application. ..,_~ {~.'·"""'"!:-. ')', - '-,, ' 

~~~.- '',"T.·P" ,:. 

(b) Each packaging<·:rnl!l~t be acceptance tested and maintained"in..accordance with the 
Acceptance Tests and Maintenance Program in Chapter 8 of~tme. application. 

The package auth€iriz~d by .this;6'ertiticate is hereby appr:en/,~a;~or use ·~~~er the general license 
provisions of 10 q;:.,~;71.17. ·::·::-'·''' '"• · ,·'.'·''' · · ,,,,,_ 

-~~ ... · 2:~~~~-~;i~ l.·· ~./;··_··".l~~·: .. -·.· _, 
.,~<:,":,r; f.'.t!.:., 

Transport by air off.issile matertaf~:;~at author.izetL , }.-~t·' ;.,,:' 

Expiration date '!1ilrch 3~:~;1J.!.:~~7t~1lif~{f~:f7;;~il;< 
' . ~ ~. ·· ~ -_ ... , :~·T·\ r;;'~--~¢· .. J ~r:~.'·.·~···:<~:'ir:~..:·K,,~~.~-~~~ .. ::~:.~i:;·~_ .. 

MDS Nordion application dat~d .. Novem·be.C20, 2006L;;,;·{:: >. c.· . 

. ·"":~ .... '" ~::)-'\ : f_',, i :"c, """' 
Supplement dated: February 8, "2:007.; February 27 {Best Theratronic§>), 'March 31 (MDS Nordian), 2009, 
and October 7 (Best Theratronics),"'2Ql;11. ''";·,;> 

FOR THE. U.S. NUCLEAR REGULA TORY COMMISSION 

1{l.~;W~~ 
~~=rl:~frd~ Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Packaging Technology, Inc., application 
dated July 24, 2002, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: TNF-XI 

(2) Description 

A shipping containerfor unirradiated enriched forms of homogenous and heterogeneous 
uranium oxides. The packaging body is a parallelepiped and is approximately 44 inches x 44 
inches x 37 jnches. The package contents are enclosed in pails which each have a borated 
stainless steel ring. Three pails are stacked inside four inner wells of the packaging body. 
Each inner well is closed by a primary lid and an upper plug. 

The packaging body is constructed of an outer stainless steel envelope which is 0.08 inches 
. thick. The space between the outer shell and the inner wells is filled with fire-retardant, open 

cell phenolic foam. 

The four inner wells each have an inside diameter of 14 inches and height of 27 inches. The 
inner wells are constructed of (1) and outer shell of stainless steel sheet 0.04 inches thick, 
with a diameter of 17 inches, (2) and inner shell of stainless steel sheet 0.04 inches thick with 
a diameter of 14 inches, and (3) a flat bottom of 0.04 inch thick stainless steel sheet with a 
0.08 inch thick borated stainless steel plate glued to it. A molded annular layer of neutron
poison BORA resin is inserted between the inner and outer steel shells of the inner well. 

Each upper plug consists of two thermal insulating disks of phenolic foam, with an internal 
stiffener disk made of aluminum alloy. The upper plug assembly is encapsulated inside a 
0.03 inch thick stainless steel envelope. 
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Description (continued) 

The four primary lids closing off the inner wells are stainless steel circular plates 0.2 inches 
thick on the center part, and 0.4 inches thick on the periphery. Four bayonet teeth are 
welded to the primary lid to lock in the well flanges. A primary lid locker is located between 
the well flange and the primary lid to prevent the rotation of the primary lid during transport. 
The primary lid and the inner well are sealed by an elastomer gasket set in a rectangular 
groove machined on the inner face of the primary lid. 

The approximate dimensions and weights of the package are as follows: 

Inner well inside diameter 
Overall package dimensions 

Width 
Length 
Height 

Maximum weight of contents 
in any pail 

Maximum content weight 
Maximum package weight 

(including contents) 

14 inches 

44inches 
44inches 
41 inches 

25 kg 
300 kg 

1050 kg 

(3) Drawings 

The packaging is constructed in accordance with the Packaging Technology, Inc., Drawing 
No. 10799-SAR, Rev. 3, Sheets 1 through 7. 

(b) Contents 

(1) Type and form of material 

(i) The uranium oxide pellets, powder, and scrap meets the requirements of Enriched 
Commercial Grade Uranium, as defined in ASTM C996-1 0. U308 or UOx. x>2 are 
authorized provided that the equivalent U02 mass is less than the limits specified 
below: 
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5.(b)(1)(i) Type and Form of Material (continued) 

Max 235U Enrichment Homogenous U02 Heterogeneous U02 

(weight percent) Powder Maximum Material (Pellet and 
Loading (kg) Scrap) Maximum 

Loading (kg) 

s; 4.05 300 300 

4.1 300 293 

4.15 300 287 

4.25 300 271 

4.35 300 259 

4.45 300 247 

4.55 294 238 
( 

4.65 281 228 

4.75 265 219 

4.85 255 208 

4.95 244 202 

5.0 239 197 
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(ii) The uranium oxide pellets, powder, and scrap meets the requirements of Enriched 
Commercial Grade Uranium, as defined in ASTM C996-10. U308 or UOx,x>2 are 
authorized provided that the equivalent U02 mass is less than the limits specified 
below: 

Max 235U Enrichment Homogenous U02 Heterogeneous U02 

(weight percent) Powder Maximum Material (Pellet and 
Loading (kg) Scrap) Maximum 

Loading (kg) 

s; 4.05 300 300 

4.15 300 284 

4.25 300 271 

4.35 300 256 

4.45 300 247 

4.55 286 236 

4.65 271 224 

4.75 259 216 

4.85 "248 208 

4.95 238 202 

5.0 232 196 

(2) Maximum quantity of material per package 

(i) For the contents described in 5.(b)(1)(i), no more than 25 kg of contents per pail. No 
more than 300 kg of contents per package. Presence of hydrogenated materials 
(with a hydrogen concentration less than hydrogen concentration in water) or water 
inside cavities and pails is allowed. 

The auto-ignition temperature of the hydrogenated materials (with a hydrogen 
concentration less than hydrogen concentration in water) shall be greater than 140°C 
(284°F). 

The presence of materials containing more hydrogen than water is not allowed in the 
package. 
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(ii) For the contents described in 5.(b)(1 )(ii), no more than 25 kg of contents per pail. No 
more than 300 kg of contents per package. In each pail, the contents can be put in a 
polyethylene bag (CH2) or in a bag made of a material with a hydrogen concentration 
less than that of polyethylene. The maximum hydrogen content of the bags within 
each cavity is a mass of 56 g H, which is equivalent to a maximum mass of 390 g 
polyethylene, considering all sources of hydrogenous material within each cavity. 

The auto-ignition temperature of the bag material shall be greater than 140°C 
(284°F). 

The presence of materials containing more hydrogen than polyethylene is not allowed 
in the package. 

Criticality Safety Index: 0.5 

6. Transport by air is not authorized. 

( 7. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the operating 
procedures in Chapter 7 ofthe application, as supplemented; 

(b) The package must by acceptance tested and maintained in accordance with the Acceptance 
Tests and Maintenance Program in 'Chapter '8 of the application, as supplemented; and, 

(c) Prior to each shipment, the stainless steel components of the packaging must be visually 
inspected. Packagings in which stainless steel components show pitting corrosion, cracking, 
or pinholes are not authorized 'for transport. 

8. The packaging authorized by this certificate is hereby approved for .use under the general license 
provision of 10 CFR 71. 71. 

9. Packagings may be marked with Package Identification Number USA/9301/AF-85 until 
January 31, 2013, and must be marked with Package Identification Number USA/9301/AF-96 
after January 31, 2013. 

10. Revision No. 4 of this certificate may be used until January 31, 2013. 

11. Expiration date: August 31, 2013. 
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REFERENCES 

Packaging Technology, Inc., application dated July 24, 2002. 

Supplements provided by Packaging Technology, Inc., dated: October 29, 2002; March 7, April 3, May 6, 
June 26, July 21, 2003; November 26, 2007; and August 6, 2008. 

Supplements provided by Transnuclear, Inc., dated: September 8, October 28 and December 23, 2011; 
January 6, 2012 

FORTHE U.S. NUCLEAR REGULATORY COMMISSION 

Michael D. Waters, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation 
or other applicable regulatory agencies including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION. 

c. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way, Suite 300 
Columbia, MD 21045 

d. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

;;~<, ,.:.:;;;, 

"::-;:.::: 
,-.-t-; 

Transnuclear Inc., application dated August 17, 
2011, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional gpu;'flilfilling the requirements of 10 CFR Part 71, as applicable, anlthecconditions specified below. 

(a) 

( 1) 

(2) 

Packaging> - <~\> 

Model N~~;· NUHOMS~i~'~:i\9,?,.~NUH.():~~~_:MP19;t-~;k 
t:··:' ,!·_. ~·.:,~:j:~-:":.;i' · ... .,. r 

Descripti9n: NUHG~siiil4~g~~7 ·~·-.~.t::~;;;::;;:L~ .... i • :::::. ... •. "· 

Th-~)~UHOIV1§~;.MP~¥f~~~6k;9g:ej~consist~'P.~f-:~·g;,~~ter 1~aokaging,;}rito which a 
NUFIOMS®-6:;J;B . rars.porta·b1~-;dri:~hie.ldeGJ\·c•imisterA(f3):SG) is plac-€d. During 
shipr.m'6mt, ene~ .... ~~:bs:erbi!lg~im:~aqt lli~~te;r:s.,are use~~for 'additio'rra}package protection. 
Additioftally, a~~.ef,ip.ffi~~~L--t?.~-~~i:er,~i~}f~:q;iJ,rnt~~:~oJb~;·~riansportatimri'frame to prevent 
accessJto·the casj<Jbod¥.: We[g:bt~.'~~;4J:dime'n~191ils:'in the follqwir~g discussion are 
approxinr.ra'te! values, unless ~tm.eci.Wise,no.ted~~j'C/:'1~> ,; <) 

,, lf-~·~: <·:: -~:':·' .. ·:,...> ·~ 

Cask 
':_·.:,.;::,· 

The NUHOMs~-'P1 ~.£.:transport package is fabr:icated primarily of stainless steel. 
Non-stainless steel mefuib.er;..l:i8PCJ),J;~€l tQE:l';cask~lead shielding between the containment 
boundary inner shell and the-struottiral s'fi·ell, the o-ring seals, the neutron shield, and 
carbon steel closure bolts. The body of the packaging consists of a 1.25 inch thick, 68 
inch inside diameter, stainless steel inner (containment) shell and a 2.5 inch thick, 82 
inch outside diameter stainless steel structural shell, without impact limiters which 
sandwich the 3.25 inch thick cast lead shielding. The overall external dimensions of 
the cask are 208 inches long and 91.5 inches in outer diameter. The weight of the 
package body is 148,840 pounds including about 10,000 pounds of neutron shield and 
60,000 pounds of cast lead. 
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Description, NUHOMS®-MP197 (continued) 

The containment system of the NUHOMS®-MP1 97 transportation package consists of 
the inner shell, a 6.50 inch thick bottom plate, 2.5 inch thick radioactive material (RAM) 
access closure with a diameter of approximately 24 inches, a top closure flange, a 4.5 
inch thick top closure lid with closure bolts, drain port closures and bolts, and double o
ring seals for each penetration. The containment vessel prevents leakage of 
radioactive material from the package cavity. The package cavity is pressurized to 
above atmospheric pressure with an inert gas (helium). Helium assists in the heat 
removal. Shielding is provided by approximately 4 inches of stainless steel, 3.25 
inches of lead, and approximately 4.5 inches of neutron shielding. Four removable 
trunnions are provided fo[;·tha'tfplingla'nc!l.;;Jjijii'l'§ of the package. 

~:·::;~;-~.- i\~.y.~;: .... '( '.' \: ·:,:_ : .. ~,~- ~: -.~:;~. /' 

Dry Shielded qaJJ.l~;t~f:i~E:JSC) . '"~··' ' 

The purpos.~ oi'H1'e DSC, which is placed within the tr~n~ort package, is to permit the 
transfer 9f~§pent fuel assemblies, into or out of a storage mbdule, a dry transfer 
facility, or~a· pool as a unit. The DSC also provides additionair..axial biological 
shieldi•t],g,du~ln;ff:handling and transport. The DSC consiSts of:'astainless steel shell 
and a;hasket asserr;1'b?!Y•. The shell has an outside:;.cl,iamreter of crbeut 67. inches and an 
external length of~loi0'ot 200 inches, Jhe DS.C t:>asket assembly,pmvides criticality 
cor:ftrel and contaicis;~~morage ple~i~ion''for eac~'.~fJ!lel:.assembly. ~~o·credit is given to 
th~~~:SC as a con~if:i~~:mt .boundary~ The 'ba'~:REf.f:i~~designed to.:accommodate 61 
intaet'\SWR fu~l ass,. .· s.wJ!b,:t~E:~~!!b:9"u~.f,t:~E~J:~~~!lPrnels. The b@Eet structure 
cornststs of a welded. :eT>TIJJ:i,.l¥ of stainles'§.st~gl~tii?Jes (tuel compartments) 
se~arated by5~~~ison.~!~te:s~rn~~:~:~r~tin:rr.rd?:~~~y':f'arger :stainless ste:g, boxes and 

sup~~~rails.:;.~i::.~;~L,,;;):2 .,,.~·;:,::f)· l- ;·: t , ; : [;~;:-"'':'' . :~•ji{;u:/'· 
The l!>b)ison pl<~rtes~are:tco.nstwotedXfnoinW:or.ated aluimiinum, and·provide a heat 
cond ~.:~;:ti.0n path .. ifriri:rn:fb~ftreF~s~~,~~m:l;Nosth~::p~·hlister wall, ~~~well as the 
necess~~:~riticality contr.~l. cc:. '· ;.::- \.: ;';~;,tiJ:.·· ' •' 
Impact Lirt;jt~rs '" ~r: · ,i .\•-:~< -.. 

~-····~i~~..::~,_... "!._:-, ~:·>- ... ,. 
The impact lirrntet shells are fabricated from stainless:steel. Within that shell is a 
laminate of balsa woqaiar:~ctredwood. Each ilai\p:act limiter is attached to the cask top 
(front) and bottom (rea?) by/U':2''b6'1f.s.:7-m~~mpact limiters are provided with seven 
fusible plugs that are designed to 'melt during a fire accident, thereby relieving 
excessive internal pressure. Each impact limiter has two hoist rings for handling. 
The hoist rings are threaded into the impact limiter shell. During transportation, the 
impact limiter hoist rings are removed. An aluminum thermal shield is added to the 
bottom impact limiter to reduce the impact limiter wood temperature. The weight of 
the impact limiters, the thermal shield, and attachment bolts, is approximately 28,000 
lbs. 
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Description, NUHOMS®-MP197HB 

The NUHOMS®-MP197HB package consists of an outer packaging, which is used for 
the off-site transport of any one of the four NUHOMS® DSCs (24PT4, 61BT, 61BTH, 
and 69BTH). It is also used to transport a secondary container (Radioactive Waste 
Container (RWC)) with dry irradiated and/or contaminated non-fuel bearing solid 
materials. During shipment the package uses energy-absorbing impact limiters for 

.· additional package protection. Additionally, a personnel barrier is mounted to the 
transportation frame to prevent access to the cask body. Weights and dimensions in 
the following discussions are nominal values, unless otherwise noted. 

Package 
.-·<

'The MP197HB pa~d~~,i.;~ modifi~d ~eriici'n fJJd~e MP197 package described in 
5(a)(2). ('·'·,\ ... ·· "··~r.·. 

17 

The pack(;lgi'lll.g ··;:··~abricated primarily of nickel-alloy steel(.N<AS). Other materials 
include ~~feast lead shielding between the containment bot;~fl,g.ary inner shell and the 
structural sheH,-~tbe 0-ring seals, the resin neutron shiel.cl:;:<ad'Cl'ltlne carbon steel closure 
bolts. i,,·s.~ckef~ade:c(cap screws (bolts) are used,to:secure theJiid to the package 
body"~rnd the Mr9;-~~6:Ges.s closure plate to the·b6tte:rtl~of the package. The body of the 
paak;a.Qe consists d.f:~i:lt~5·,inch,jhitn~;~:7.0.5 inch~iii:$Ide diametertr<i;.~,'S inner 
(co_qtainment) sheJI~~~a~ 2:75 hl.2h~"thitk, g4,,S;}:qc§:ioutside diameter NAS structural 
sh~'i:fi)which sandwlbt ei. 3 indfu .thic~ castde:a'&FsBiielding mateiiial: 

): -, I'; - ~~.& ;:. \. •.,,~y.WW.:~i 1,•\~;:~:~.::.~~"-'-,~~--V:.~::,(.{;f~~t~~~;~;·,: . ~~'~::~~~:-
Tne'overall c:lir:n§nsio: .. heJNUHOMs<Bl~;;;Ml?,ii!iS~~f:IB packaging ~'f~ ... a length of 271.25 
incfilS's and a~)~fuete'rt0.;i.f .. · ~T&~~·~.1wl~f1~¢1il~ii£ipact}limiters _inst?lled. The transport 
package body~s'i2~rD.25- in~dh~~~~~rftg:~anlll B~)~S:inches!iir;fiGiiameteft'~The package 
diam~te:r inclui!llf.Jgittni~,radiaf!'lilehitr\0~ stiiel:d:is 97.7~~r~ches or 1:.0~:25 inches with the 
fins (opti9nal fe:~iiifi~~J~~~~!.)a~6~~@~@~,.6a~,i1Y:~~is-~119:!if:;25 inches•llo.F):g and 70.5 inches in 
diametef"withouftli'e"inter.nal sleeve!''(i~lscu'ssed;ib>'etow) or 68;.inches in diameter with 

the slee~~/,'' , =· L:,,:;;~~( ,\-; •. ,~ -. ;:f.f'fi~ .. ;,._ ·.-··.· ~. 
The MP197HIB>ses an internal aluminum sleeve fo~.smaJler diameter DSCs and 
secondary coritai.ners. The inner sleeve is designed·with slots to accommodate the 
existing rail~ inside th'~:~pack"!ge and to Rrovig.~':r;ails inside the sleeve on which the 
smaller diameter DSCS''tor s~concl~J:W·oorr;tainers slide during horizontal loading or 
unloading of the package. ·· · : ··· · ··· 

The gross weight of the loaded package is 152 tons including a maximum payload of 
56 tons. Four removable trunnions, attached to the package body, are provided for 
lifting and handling operations, including rotation of the packaging between the 
horizontal and vertical orientations. 

The package containment boundary consists of the inner shell, a 6.5 inch thick bottom 
plate with a 28.88 inch diameter, 2.5 inch thick RAM access closure plate, a package 
body flange, a 4.5 inch thick lid with lid bolts, vent and drain port closures and bolts, 
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Description, NUHOMS®-MP197HB (continued) 

and 0-ring seals for each of the penetrations. The containment vessel prevents 
leakage of radioactive material from the package cavity. It also maintains an inert 
atmosphere (helium) in the package cavity. Helium assists in heat removal and 
provides a non-reactive environment to protect fuel assemblies against fuel cladding 
degradation. The cask cavity is pressurized with helium to above atmospheric 
pressure. Shielding is provided by approximately 4 inches of steel, 3 inches of lead 
and 6.25 inches of neutron shielding assembly. 

To accommodate the NUHOMS®-69BTH DSC with heat loads greater than 26 kW, 
removable external fins are pr:e.vided;,,as-.arJ,.Q,ption for the package. 

A:- x~·": ·-,~:.;:{' .;_;;:t. ; .. , ••. ,,.·_ · ·. · 

Dry Shielded Cani§t~h~{DSC), ' '"'"" 
/·; .. :. . \:jY.;:'~ ·· .. l:;:r··-;. 

The function1't;)f~tl<lk DSC, which is placed within the transport package, is identical to 
that descr:i.beci!'!for the MP197 cask in paragraph 5(a)(2) 'above. The DSC consists of a 
stainlessr~s-t~el shell and a basket assembly. The DSC bas·k-et~ssembly provides 
critical.i±y con:tr0l.a_nd contains a storage position for eacl:l·:J'ue'(~ssembly. No credit is 
taken''fO:bthe D'S,C-as,a containment boundary. ·• ·· ...... · 

. ~: ··.·-.-,~~.'·: ~·~.-.- . . 

17 

Th~I~ are four D§:G;,{:~j~l1s and-a;r§ldioactiveyif;~~te canister awttl'o.rized for transport 
in th,~,;_-NUHOMS®-f\11: ~HB pacba,ging~ Tlile;r\7ll7;~gyHB packaging:cavity is designed 
to accommodate tbte:~ar:,er'69.8;.inch diameterl.t:§S:C:s (69BTH DSG_):' To accommodate 
the,.~maller 67.3 incf · · · eter··IDSGs::(24P;P4i~~~87r: and 61 BTH ·~:$C) or secondary 
cont~)ner (f1Y\(G}",, an~~ :l1.@!l:j~Ill1TilJJDQt:!r .. ~l.~.ev¢tL9~~~@vide.d. T·o acco~modate the varying 
lengt~s of th.e.:'~:~qs a'J9G1:~~:~'6~~B~ibY·Fc~~ta.f~~rs;,,stair:ll:esscS.teel or.:~.h.Jminum spacers 
are provided~to~ll:cr1iba.>dal mh'V~:ri!·e:m~afff~he,payload;/:S;pacers are~t6 be installed in the 
Dsc;c.~wity, ihbe:Cess9rY.t0:mmiti,\t~'~iuii~ocirrn:~m axi~lii~~ap betw~e.B'any fuel assembly 
and the.JilSC td"0!5l.i1\i:Cioie§"'~onHe;s$k .. Si'rn'i'la~fo/;;~~spc:tGe'rrs are to b:e~imstalled in the 
overpa'ek,pavity, ifnecessary,-to'i!Ihi\;it.f,tbe,"ma~i.~f~ir\ ·axial gap1b.etween the DSC and the 

··;.;;:t· ·0 5 . h .,1 <: /' :"' :'·'•' ·:. . .,~t~;':{o\Ni, cc':_; overpaCr.. p;r; . InC es Or ess ... ,; , ··.· ,. ,·:;·c • 

if~-t·~~-:.,(1.: "-~;-:'.!~/:·-!: .. ·{·:\?."·- .·,":, ... ···--.~, 
The maximum,we!ght of the payload (DSC includingJhe"fl!lel) is limited to 56 tons. 

/: / \•',•~oC7\.• 

The DSC basket poise,p:,plates are constructe,d;,from Bora!®, borated aluminum or 
aluminum/B4C metal tTrc:Hrix\¢em~e.site-(~r!11Cr'iind provide a heat conduction path from 
the fuel assemblies to the c'anistetwall, aswell as the necessary criticality control. 

Radioactive Waste Container (RWC) 

The RWC consists of a payload of dry irradiated and/or contaminated non-fuel bearing 
solid materials. No credit is taken for the containment provided by the RWC. 

The RWC assembly together with any appropriate cask cavity spacers shall provide an 
equivalent of 1.75 inches minimum steel shielding in the radial direction. A minimum of 
5.75 inches equivalent steel shielding shall be provided at the bottom of the canister 
and a minimum of 7.00 inches equivalent steel shielding at the top of the canister. The 
maximum weight of the payload (RWC, including waste) is limited to 56 tons. 
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5.(a)(3) 

5.(a)(4) 

Description, NUHOMS®-MP197HB (continued) 

Impact Limiters 

Impact limiters consisting of balsa wood and redwood encased in stainless steel shells 
are attached at the front and rear end of the MP197HB package during shipment. 
Each impact limiter is attached to the package by twelve (12) attachment bolts. The 
impact limiters are provided with seven fusible plugs that are designed to melt during a 
fire accident, thereby relieving internal pressure. Each impact limiter has three hoist 
rings for handling, and two support angles for supporting the impact limiter in a vertical 
position during storage. The hoist rings are threaded into the impact limiter shell, while 
the support angles are weldeoJo tme;,s~e.ll. , . .,Prior to transport, the impact limiter hoist 
rings are removed aQd,re;R}aded with'~bfi>;l.ts:: ~An~al.u111inum thermal shield is added to 
each impact limitetJo1ii'educe the impact limheh.Wo.Od temperature. The weight of the 
impact limiters;{fhe'tll'ermal shield, and attachmenfl:lt~'its, js 25,000 lbs. 

T; -t.,!J,.-__ :.,.a_,~,. '· 

<l.)?a~ings, NUHOMS®-MP197 
I_!J:.i!i\~:.r, 

The pa.qka'ge-sf:lall be constructed and assembled in accordahce with the following 
Trans1rrUdlear,'lnc.~:I:ilr:awing numbers: / ' ·· 

- ·---~:;:,·-_;.":··: 

1 09:~;71-1, Revisi6i:l~;o:;'i~\l; 
N,U ..... 6 '0MS®-197 P.·.a·.,_ .. o.'1 .. ''~ia·.·:g''·ln,_g n ~ r,.}:~-\~-

T¢~flsport Config~r.a:t_iiil@:f .• ,,-~F":. 

1 ;_~_7_:~----~~~.i~;~;-1l1HT'·;:~~t~~:·; .. 
. t·- ~: ,.- '. : 

1 093~~?~1;~3, Re\Zf~ .~7'', _ r;>-7> ·-:· {.:··_ , ,- -
N U hl G\lfi&l S®-M P ~-· ·~~~Ck:agj,r:~g~::,\:·jt,'/.: · ... 
Part§'fist · 

":;_~f~··· 

1 093-71 ~4'7~·9yJsion 1 , ~- -- _~.- ·-
NUHOMS®iMi_p"1:97 Packaging 
Cask Body Assembly 

1 093-71-5, Revision Of >;(;·:~'- .. \.~ .· .. :_.:.:'" 

NUHOMS®-MP197 Packaglrlg 
Cask Body Details 

1093-71-6, Revision 0, 
NUHOMS®-MP197 Packaging 
Cask Body Details 

1093-71-7, Revision 0, 
NUHOMS®-MP197 Packaging 
Lid Assembly & Details 
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1093-71.:i8~<,Hevision 0, 
NUHOiylS®-MP197 Packaging 
lmpacM~i_r;tiliter Assembly .J,,: 

. -~ 0.93-71 :~}'i1R.evision 0, 
<INUHO~S®-MP197 Packaging 

Details 

1093-7'll-~~.o. Revision 0, 
NUt;i:®MS®-61 BT Transportable 
Canister for BWR Fuel Basket 
A~Sembly 

~ .. .:~ .. '·': 

1t(9'93-71-11, Revision 1, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel Basket 
Details 

1093-71-12, Revision 0, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel Basket 
Details 

1093-71-13, Revision 1, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel General 
Assembly 
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1093-71-14, Revision 1, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel General 
Assembly 

1093-71-15, Revision 2, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel Shell Assembly 

1093-71-16, Revision 0, 
NUHOMS®-61 BT Transporf~.~le, " 
Canister for BWR Fuel'18h~.li.Assembly 

:..'' 

. . ":':~.· -~· ·- . . 'if.:"1 .. 
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1093-71-17, Revision 2, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel Canister Details 

1093-71-18, Revision 1, 
NUHOMS®-61 BT Transportable 
Canister for BWR Fuel Canister Details 

1093-71-20, Revision 0, 
NUHOMS®-MP197 Packaging 

... · RE!gulatory Plate 
···.·:.·1 r 

1 09'3-(:1-21, Revision 0, 
NUHOf11iS®-MP197 Packaging 
on TranspoJrt''?kids 

c:···. 
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5.(a)(5) Drawings, NUHOMS®-MP197HB 

The NUHOMS®-MP197HB package shall be constructed and assembled in 
accordance with the following Transnuclear, Inc. drawings: 

MP197HB-71-1001 Rev 1 NUHOMS®-MP197HB Packaging Transport Configuration (2 sheets) 

MP197HB-71-1002 Rev 3 NUHOMS®-MP197HB Packaging Parts List (2 sheets) 

MP197HB-71-1 003 Rev 1 NUHOMS®-MP197HB Packaging General Arrangement (1 sheet) 

MP197HB-71-1004 Rev 3 Nl)f;!ON!l:~~~MP197BE3;~Pa2kaging Cask Body Assembly (1 sheet) 
•· .;\'.<·;:;~. ;~:.W·\. , --·'- '- .,_,.;·. (- ,:_: ,.::. 

MP197HB-71-1005 Rev 2 · ';'1(N.bi!'f6Ms®-MP197HB Packagi~giC,~~k;:Body Details (3 sheets) 
"':~""·">.._.:·:. \ 

MP197H B-71-1 006 Rev®... . NUHOMS®-MP197HB Packaging Lid Asse;irJgly & Details (1 sheet) 
'"4..,; "t~;~:' 

MP197HB-71-1007 R~v~O NUHOMS®-MP197HB Packaging Regulat~rfJUate (1 sheet) 

MP197HB-71-100B'Rev 1 

MP197HB-71-1Cii'b'9~ev 1 
"'.;;:r"<. 

MP 197H B-71-1 o·1'4· Rev 0 ~M:il~'&Ms® -M Rt9.1;;1;r!B. Packa~l~g:I"T'~nsport Configuration Outer 

MP197HB-71-1~j~~·v 1·E~~i;;~~T1~T~Ttla;";;tsl••v·:~~~9" 
NUH24PT4-71-100il!~"Rev 0 ~:;:;;~.~i~i:Wi[IOMS®:~~PT4fiillncii;Jspo:ttable:o0anister For P,WR Fuel Basket 

' ;.:'}(;'~~f,Q6ly'''(5~~~~~~~~i}~···;··' .... ';;~;"3:~.;~,?··. 
ti.,_ .. ;<Jt.':(" 

NUH24PT4-71-1002 Rew:O 

NUH24PT4-71-1003 Rev 0 

NUH61BT-71-1000 Rev 1 

NUH61 BT-71-1001 Rev 1 

NUH61BT-71-1002 Rev 0 

NUHOMS~~P.J,4··~ra[:!spo~¥B\~kanister F();;~WR Fuel Main 
Assembly (8 shee.ts) · 

NUHOMS® 24PT4 Transportable Ca"f1l.~ter For PWR Fuel Failed Fuel 

Ca~~(~. she,ets) 

NC.~oM~w.~; B.f:itra~"'~portable Canister For BWR Fuel Parts List 
(1 sheet) 

NUHOMS® 61 BT Transportable Canister For BWR Fuel Basket 
Assembly (1 sheet) 

NUHOMS® 61 BT Transportable Canister For BWR Fuel Basket 
Details (1 sheet) 
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NUH61 BT-71-1003 Rev 0 NUHOMS® 61 BT Transportable Canister For BWR Fuel General 
Assembly (1 sheet) 

NUH61 BT-71-1004 Rev 0 NUHOMS® 61 BT Transportable Canister For BWR Fuel General 
Assembly (1 sheet) 

NUH61 BT-71-1005 Rev 0 NUHOMS® 61 BT Transportable Canister For BWR Fuel Shell 
Assembly (1 sheet) 

NUH61 BT-71-1 006 Rev 0 NUHOMS® 61 BT Transportable Canister For BWR Fuel Shell 
Assembly (1 sheet) 

NUH61BT-71-1007 Rev 0 NUHOMS~,,QjBT,,J.r,aQsport.able Canister For BWR Fuel Canister 
Detailq)1('rt ~:nceet) :'"" t:c'c ·· 

N U H61 BT -71-1 008 Rev 0 '·~N VHG~S®. 61 BT Transportable;;G,a,nister For BWR Fuel Canister 
·Details (1 sheet) · '4:::... ···.·. 

NUH61 BT-71-1 009 Re\f 0~.,. NUHOMS® 61 BT Transportable Canisteri~or"'BWR Fuel Basket 
,,:-. : Details (1 sheet) ... 

NUH61 BT-71-1010,-,·F.S~v 1 :·· --... NUHOMS® 61 BT Transportable Canister;For BWR Fuel Additional 
~. ..·· ~' ~· 

·: :.·Basket Details- Damaged FueL.k4'Zsheets) 

NUH61 BTH-71-tdmr Rev 1 \~klgljiOIIiiS® 61 B_TI:Qype 1 Tra~~pbctable CanistepEpr BWR Fuel 
,iwfa'{~0Assembly•('5~;sh-elets)/ r·:,;.· ;· ·• . · 

NUH61 BTH-71-~;ino Rev 2 ?Nhf:~~;MS® 61 BTH.Type 2-Tia]~po~~ble Caniste~if-~r BWR Fuel 

--~~~~~~~-~~t>J~L~.tsAeet~):"~:•<;.;£~{~:0· . ;:.~:;· 
NUH61 BTH-71 ::11,01 Revi•j._ · N'L:J}~'®~tm§,;i6;H:U;~ .. J;,y.p~~;~r;an~porta~leCanister~.F.01r BWR Fuel 

:~::::::::::::~;;: ~~~~,ll!l!~i~t~:~:J;:: ::: :::: 
NUH61BTH-71-1104 ·Ff~~~- NUHOMS® 61'B:EI·:f"\1iype 2 Transportable Canister For BWR Fuel 

!'.·'·'" Damaged Fuel End Caps ( 1 sheet) (/·;~,;:~ · · ,, ... 

NUH61 BTH-71-1105 Rev 1 ,. NU,I:_l;OMS® 61 BTHF Type 2 Trpnsportable Canister For BWR Fuel 
Fafi'Erd'Flle!fC.aq".(2she~.el':t?) .,;;_·, 

NUH61 BTH-71-1106 Rev 2 NUHOMS::@61 Bt~Ty~'z Transportable Canister For BWR Fuel Top 
Grid Assembly Alternate 3 (2 sheets) 

NUH69BTH-71-1001 Rev 2 NUHOMS® 69BTH Transportable Canister For BWR Fuel Main 
Assembly (4 sheets) 
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NUH69BTH-71-1002 Rev 2 NUHOMS® 69BTH Transportable Canister For BWR Fuel Basket
Shell Assembly (4 sheets) 

NUH69BTH-71-1003 Rev 2 NUHOMS® 69BTH Transportable Canister For BWR Fuel Shell 
Assembly (4 sheets) 

NUH69BTH-71-1004 Rev 3 NUHOMS® 69BTH Transportable Canister For BWR Fuel Alternate 
Top Closure (6 sheets) 

NUH69BTH-71-1 011 Rev 2 NUHOMS® 69BTH Transportable Canister For BWR Fuel Basket 
Assembly (5 sheets) 

NUH69BTH-71-1012 Rev 2 NUHONJS~;9BT:R.~J~~spori:c:~ble-Canister For BWR Fuel Transition 

"~R~H:A~~~~bly And Details .. (6 ~t.~eeis) .... 

NUH69BTH-71-1013 Rev 2:. ~UHOMS® 69BTH Transportable .. C;~;·~tei:iGor BWR Fuel Holddown 

Ring Assembly (2 sheets) ,' ' '<..:,i,~t;.··:· 

NUH69BTH-71-101~ Rev L NUHOMS® 69BTH Transportable Canister Fb,r.:BWR Fuel Damaged 
:, ··.,r:.uel Modification (1 sheet) ·:-· ' 

NUH69BTH-71-10t.E5:'Rev 2 ..... :;N·~~OMS® 69BTH Transportab·l~':b~~i~ter For BWR Fuel Damaged 

"FUegEnd~CapsJf·sfieet) . ,_ 
. ___ ..:..•.•'•··· .'~\···: 

NUHRW~71-1~ Rev 1 , ~~t.;~;:r~~~~dff:'OWelded Top it Plug Des1gn 
NUHRWC-71-1002Rev 1' '.'.... NliJHQlJ\11§;~~-Sys.tem,.~WQ,~Oar:nster- Welded Top Shield Plug Des1gn 

';/ , -~~.·.;t.:ijf;~_·:~1~~?)~~n¢£;(~:~h~1·t~·) ;, j •• :·:, ••• ):·c-:>;· > :,;.~;,. 
NUHRWC-71-10cE}~.ev 0 ~;~::~•.;;~;jt$j:l<!J.:f,-!OMS~1;S)Y$t~'n;i· gvwc:·'Cpnister,.::r\~B'dlted Top..Sbield Plug Design 

· ~•;-·::~:1~M~.F~?~sserrl~)Y·'ji~-~~e~t~f:··.:;:~i£.~{':'' · " 
5.(b) Contents of PaoRa,ging, NUHOMs'®:i·MPni9:7: .,:)'i•';:· .' ·•· 

(a) 

.t;· "" ,• ·.:·· ·;, 

\·., .. .( 

Intact irr:8~late.cgBWR~fuel...assem'81ies with or without fuel 
channels, withturani·~:n, oxiae·,pellets and zircaloy cladding. 
Channel thickness is limited to 0.065 to 0.120 inch.es. Prior to 
irradiation, the fuel assemblies must meet the dimensions and 
specifications of Table 1. Assemblies containing fuel rods with 
no known or suspected cladding defects greater than hairline 
cracks or pinhole leaks are authorized when contained in the 
NUHOMS®-61 BT DSC . 

. (b) The maximum burn-up and minimum cooling times for the 
individual assemblies shall meet the requirements of Table 2. 
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(b) In addition, the fuel shall have been decayed for a time 
sufficient to meet the thermal criteria of 5(b)(1)(c). The 
maximum total allowable cask heat load is 15.86 kW. 

(c) The maximum assembly decay heat of an individual assembly 
is 260 watts. 

(d) BWR fuel assembly poison material shall meet the design 
requirements of Table 3. 
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Assembly Type 
7x7 
49/0 

Maximum Initial 
See 

Enrichment 
(wt% 23sU) Table 3 

Rod Pitch (in) 0.738 

Number of Fuel 
Rods per 
Assembly 

Fuel Rod OD (in) 

Minimum Cladding 
Thickness (in) 

Pellet Diameter 

Maximum Active 
Fuel Length (in) :.}, (,' 

_,.::·.~·:::._ 

'!''·!~;9"' 

8x8 
63/1 

See 
Table 3 

63 

0.493 

TABLE 11 

8x8 
62/2 

See 
Table 3 

62 

0.483 

8x8 
60/4 

See 
Table 3 

60 

0.483 

8x8 
60/1 

See 
Table 3 

1)Maximum Co-59 content in the Top End Fitting region is 4.5 gm per assembly 
Maximum Co-59 content in the Plenum region is 0.9 gm per assembly 

9x9 
74/2 

See 
Table 3 

0.566 

66-full 
8-partial 

0.440 

0.028 

J' ':0.376 

:!; ';:~:: >· 
.. ,·,: .. -

>;:~~6-full 

Maximum Co-59 content in the In-Core region (including the whole fuel channel) is 4.5 gm per 
assembly 
Maximum Co-59 content in the Bottom region is 4.1 gm per assembly 

403 
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10x10 
92/2 

See 
Table 3 

0.510 

78-full 
14-partial 

0.404 

0.026 

0.345 

150-full 
93-partial 
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TABLE2 

Intact BWR Fuel Assembly Characteristics 

Physical Parameters: 

Fuel Design 

Cladding Material 

Fuel Damage 

Channels 

Maximum assembly weigHt,.:" 

Radiological Paramet~:~-: 

Maximum lnitic:fl~&nrichment: ·:·:]2~/ , 

Maximum Decay/I;;J,eat: 

Maximum Burnup: \1;;,,.< 

Minimum Cooling Time:,!'':.;;: . 

Maximum Initial Enrichmehitl'"~~ 

7x7, 8x8, 9x9, or 10x10 BWR fuel assemblies 
manufactured by General Electric or equivalent 
reload fuel 

Zircaloy 

''" .. Cl~dding damage in excess of pinhole leaks or 
;,,, :?hai.~lime·TCracks is not authorized to be stored as 

:"'lh'tadt~B~RAfuel" 

Fuel may be ~te.rej:hwith or without fuel channels 

705 lbs 

27,000 MWdi.Mi[l.J 

See Table 3 

Minimum Initial Bundle Average Enric171ment: 2.65 wt~}35U 

Maximum Initial Uranium Content: .. ·.·. ''),j '19'8ilkg/assembly 

Maximum Decay Heat: 260 W/assembly 
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Intact BWR Fuel Assembly Characteristics 

Radiological Parameters: 

Group 3: 

Maximum Burnup: 37,200 MWd/MTU 

Minimum Cooling Time: 12-Years 

Maximum Initial Enrichment: See Table 3 

Minimum Initial Bundle Average Enrichment. .,, . 3.38 wt.% 235U 

Maximum Initial Uranium Content: ·< ~-·· "1:9.8 k:gfassembly 

Maximum Decay Heat: 260 W/asserribly,.,. 

Group 4: 

Maximum Burnup: 40,000 MWd/MTU 
·.··· 

Minimum Cooling Tir:n·e:, .... ~ ·-- 15-Years 
,_:: See TableB .· ·"" 

.>. 
Maximum Initial Enrichment: .. 

Minimum lnitiai!Bu171dle Average(~ni'Jc~ment: .. ;:~:;3:4 wt.% 2~;;11 

Maximum lnitiaFlJkanium Content: :_?~ 198 kg-/asse'mt>!y 

... 
\.;: ·. . . '' '..:~ ;:· . ' .. 

[7.' , •. , . ·.•p;·-_,~'~",;!'"'':m..._..,._~_._,...;:_"·"'T;: ~~--- .... _,:, •. 

I 
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· ' ._. '", . , _. · -:,,_ , ' ;:rrwABu~:3 _, ..• ··· · . . . , _,_. . ... 
Minimum Bor~Jl;:10 Areat<D~J(!~ity as a_:F:u:nct!:afu p~~ll(la~imum F:;I!J;~I)~ssembly'~attice Average 

' .• ~· c:::•; -'?{". . i ·c"JEln:tichme;Df -~.... :;:1}-:' .. · .. 

NUHOMS®-
61BT 

DSC Basket 
Type 

A 

B 

c 

Maximum Fuef · :~ ;Miniri'iumJ3o'r.or:\~)1:0., ~Minirftlllm'~Boron-10 -"\A;real Density Used in 
Assernl:i>:ly Lattice - >Areal0emsl\¥ . :; Ar:§iii~Density for.:: ·, · the Criticality 

Av~r,age < for"",B9Ea'i~ •. ,.·., .• ;t Boh:lf~d ~lumin~m',;~ 'Evaluation l75% Credit 
Enrichment•~wt.% (g/cm~). · -.· Metam1c®, and · for Bora! ] (g/cm2

) 
235Uf Boraly,ri® 

(g/cm;~r 

}' Intact Fue.l Assemblies 

3.7 ''0:025'' :'i 0.021 0.019 

4.1 0.038 0.032 0.029 

4.4 0.048 0.040 0.036 
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5.(b) Contents of Packaging, NUHOMS®-MP197 (continued) 

(2) Maximum quantity of material per package 

(a) 

(b) 

The quantity of material authorized for transport is 61 intact 
standard BWR fuel assemblies with or without fuel channels. 
Where a DSC is to be loaded with fewer fuel assemblies than 
the DSC capacity, dummy fuel assemblies with the same 
nominal weight as a standard fuel assembly shall be installed 
in the unoccupied spaces. 

For '!la~""tiai~:i1Je~8ribea"'jn~s~t!~.On ~the a.pproximate maximum 
Pf=1¥16qcL1s·"43,505 lbs. · ···· .t 

5.(c) Contents of Pac~~~Ii~g, NUHOMS®-MP197HB 

The MP197HB packaging is designed to transpo.rtJuel assemblies 

'.Stered inside any one of the four DSCs~as ;c:fescr.ibed in Appendices 

A.\i.a~:d~,;z through A.9 of this CoC::->$tre;MP197'HB package is also 

desig:rtrii.d~to"transport:£1B'~irradiate.d;;andtor contaminated nonfuel 

beari.~~~~:Ji'i,d mater(al~~in an HVI[l;.!~5~_~described in ~~pendix A.1 o of 

this C:e·~i{{~ate of O.er.ru.,lia.nce ~c'e~?)-~.i~Each Appendix"'t:>f this coc 

:;t~k2]~W.:~::,·~~~ ..... · ." 
-:::(~5)::p:;Iype"ani;!!:F:®rn[irjt9flii.IJ:at~r~aPWueltS;p:eoificatia,n~and 

~~~~:~~l~J~ \~·:~:kage,.; 
f3) The maxim.~rriiJehgtt:]<:of a:~fifa·. :ral or lowe.r'·than natural enriched 

uranium blartk~t:shall not exceed 5_%;of_ill:he active fuel length at 

each end of the fuel assembly. 

(4) 

5.(d) Criticality Safety Index 

Theiifuser:~mf tbi~,pa~~agin-g·~system shall confirm that the 
. /:'~~.!~-·. -~·.:·;;;:;~,. .. .. ,~~;_.:.! 

maximum pea~ing factor of the fuel assembly average burn up in 

all fuel contents does not exceed 1.326 and 1.152 for BWR and 

PWR fuel, respectively. 

"0" 

6. For the NUHOMS®-MP197 and the NUHOMS®-MP197HB packages, fuel 
assemblies with missing fuel rods shall not be shipped as intact fuel unless 
the missing fuel rods are replaced with dummy rods that displace an equal or 
greater amount of water. 
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7. For operating controls and procedures, in addition to the requirements of 
Subpart G of 10 CFR Part 71, the NUHOMS®-MP197 package shall meet the 
requirements listed below in Sections 7(a) and 7(b), while the NUHOMS®
MP197HB package shall meet the requirements listed in Sections 7(c) and 7(d). 

(a) 

(1) 

(2) 

(b) 

(c) 

(d) 

Each NUHOMS®-MP197 package shall be both prepared for shipment 
and operated in accordance with the Operating Procedures in Chapter 
7 of the application. In addition this will include: 

verification of the basket type A, B, or C, by inspection of the last digit 
of the serial number Ollc:th~::grappl.e E.itl..9 aUhe bottom of the DSC . 

. , >'(:~:.~.·· k~)·:-~.t- ~·-' -; ;;: ·,:_ ~-·~:.'*.: ~:.,_'<:~~-;· / ,:"' . . :· 

verification that"t_he'ml!lel assemblies to be pli:rde€f'in t~e DSC meet the 
maximum~bili-g:Jmp', maximum initial enrichment, miRimum cooling time, 
and maX'iBiam decay heat limits for fuel assemblies 'as·i-sp.~cified in 
Table_~.:G;~hd 3. The enrichment limit must correspond fo .. tlrle basket 
type de'termir1ed in 7(a)(1) above. · 

.· --.......... 
F""'· -,.__ 

All f~b'fication 9pc~·p:tance tests and maintenaoqeysl;1:91lbe per.f0r:med for the 
NUPl'GlMS®-MP1'·9,1):\ip.,accordanc~_with Acc:eptar:roe wests and Maintenance 
Pricrgram in Chapter~~pf thte ap~f!.c~tl'on, as s:liJ:~~·Iemented. In addition, the 
p.aGkage lid bolts:\\i:\fi!l~be;replaceei'afte:r 85'{ci{J.'f~.wer, round trip shipments to 
enslllre that the ail.ewfi~leifatigwei.a!am.age f-adiwbvJm not be exc~'8'ded during 
n:e'Prn a I conditions Z&~f.~J~~p.p.r('"·-··"'"~---··· .·::~'<:'::~;:(:'~;,~?' -;~:·? 1 

_fi·~--;: >.: ~~:~j/:~~~~- _; ~-~3::_;:.f~~~~~:(~~:;~f.:~~-~~~~··:_:·~-~~r~:;,:-~?~r;;.·~~ iY"~,:~:j:~>~~!;~~~r~~::~;:. -- .. ~-, . _ .. > t':,:.i""i: 
Each MP197:~1?A:lackagre;,$'han~~ fJDottil Pf§,P.ared for;"~:tJi.pment a:q:Gl. operated in 
acco.r.c:lance··kiti't-fu;.\tlll,e~Operatin.:9~Hr:dl:ced.u~~s in Cha:pj:ief:A. 7 of tme.;application, as 
su~laJe(llente~~~:,,~~~t¥~il,§q'~tf~~~P,J;t[ti9 p~~:Cedure§~~ffi~ll be deyel·iped to include 
thes~;§teps asi~~pill~;:tt51e"to acl'~f§l~~,!\the;~¢artl9~,1~·r,operatio,nat:considerations 
relateq,krthe use of the:,MP~1~#'17,1!~{j:;as'k. S,j~~;~pecific conditions and 
require11)ei)ts may require tne·use !~f,differeri't e.quipmentapa ordering of steps to 
accomplish}tm~ same objectives·efacceptance criteria~whrich must be met to 
ensure the 'int~grity of the package. ' ·· · •· 

For the MP197HB p~'ok-ag~,:fabricatior)yacce.Pfance tests and maintenance shall 
be performed in accordan6e,wit~iifhe Acc-eptance Test and Maintenance Program 
in Chapter A.B of the application. 

8. For canisters exposed to a coastal saltwater marine environment prior to transportation 

under 10 CFR Part 72, the package user must evaluate the condition of the canister to 

verify 1) that canister degradation has not occurred to the extent that the fuel has 
incurred gross breaches due to oxidation and 2) that degradation of neutron absorbers 

and basket materials has not occurred to the extent they would no longer comply with 

the applicable materials and dimensions specified in section 5(a)(4) and 5(a)(5) for 
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Drawings. For these canisters, the aging management plan and evaluation for each 
canister or set of canisters shall be submitted to the NRC at least 120 days prior to 
shipment. 

9. Transport by air is not authorized. 

10. NUHOMS®-MP197 and NUHOMS®-MP197HB packages are approved for exclusive use 
by rail, truck, or marine transport. 

11. The NUHOMS®-MP197 and NUHOMS®:::f.v1P~:97HB packages authorized by 
this certificate are hereby e,pp~o,y~ed"tor ~se uf-Jd~.r,;the _general license 
provisions of 1 0 CFR.7'1 .. 11:,·· ' ·· · '<' · 

/",, .• ,, \·, .,~-;_ ~! 

., . ~' .:.!.~:::... ~. 
12. Revision No. 4 qfllilis·~certificate may be used until August 3;1 )_.2®13. 

~... ' ,. 

13. Expiration Daif$::" 7August 31, 2017. 
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Transnuclear, Inc., Safety Analysis Report for the NUHOMS®-MP197 Transport Packaging, 
dated August 17, 2011. 

Transnuclear Inc., letters dated September 15, 2011, and July 24, 2012. 

FOR THE U.S. NUCLEAR REGULA TORY COMMISSION 

.. ~~ 
.;~19lichael D. Wat~rs:~·chi~f .•. · 
Licensing Branch · 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety • · 

and Safeguards 

Date: September 1_,B, 2012 ·· 

Attachments to CoC 9302, Re~J~ldn 5·:._ "~·· ' 

Appendix A.1: 

Appendix A.2: 

Appendix A.3: 

Appendix A.4: 

Appendix A.5: 

Appendix A.6: 

Appendix A.7: 

Appendix A.8: 

Appendix A.9: 

Appendix A.1 0: 

M P 1\!~Jyf:;!g P~dk·~~iq~cOon~e·rnts&toad~d ifvith NEibl'E>M S® -~4PT 4 DSC 
•. NOT·~ci'~~-~)·~.· ·.··· <.: . - .. .. .:> 

~- .·, .,;~ . 

· .•. %MOT LJ'S~Eb".:t.:::: 
''0. .-

"Njq;r USED 
.'~-- ,?::· 

NOT USED 

MP197HB Packaging C;~t~~ts Loaded with NUHOMS®-61 BT DSC 

MP197HB Packaging Contents Loaded with NUHOMS®-61 BTH DSC 

MP197HB Packaging Contents Loaded with NUHOMS®-69BTH DSC 

MP197HB Packaging Contents Loaded with Radioactive Waste Canister 
(RWC) 
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CoC 9302 Revision 5, Appendix A.1 

MP197HB Packaging Contents Loaded with NUHOMS®-24PT4 DSC 

(1) Type and Form of Material 

(2) 

(a) Intact or damaged CE 16x16 PWR fuel assemblies which meet specifications listed 
in Tables A.1-1 and A.1-2, respectively, are authorized for transportation in the 
NUHOMS®-24PT4 DSC. Fuel debris and damaged fuel rods placed in a rod storage 
basket are considered as damaged fuel. Damaged fuel assemblies are to be stored in 
specially designed failed fuel cans [See Drawing NUH24PT4-71-1003, Rev. 0 
(4 sheets)]. 

(b) For maximum assembly average burnup, minimum cooling time and decay heat 
limits, the fuel assemblies shall meet all the requirements of the cross referenced tables 
and figures listed in Tables A.1-1 and A.1-2. The fuel to be transported in the 24PT 4 
DSC is· limited to a maximum initial enrichment of 4.85 wt.% 235U. The maximum 

·allowable assembly average burn up is given as a function of initial fuel enrichment but 
does not exceed 45,000 MWd/MTU. The minimum cooling time is 7 years. 

(c) The minimum areal Boron-1 0 C0B) densities for the standard (Type A basket) and 
high (Type B basket) loadings are 0.025 and 0.068 g/cm2

, respectively. Fuel to be 
transported in the Type A basket is limited to an initial 235U enrichment of 4.1 wt. %. Fuel 
to be transported in the Type B basket is limited to an initial 235U enrichment of 4.85 
wt.%. In addition, poison rodlets shall be used per Table A.1-4. 

Maximum Quantity of Material per Package 

(a) The quantity of material authorized for transport is 24 intact or up to 12 damaged 
and balance intact standard PWR fuel assemblies as shown in Figure A.1-1. Where a 
DSC is to be loaded with fewer fuel assemblies than the DSC capacity, dummy fuel 
assemblies with the same nominal weight as a standard fuel assembly shall be installed 
in the unoccupied spaces. 

(b) For materials described in A.1 (1) above, the approximate maximum payload is 
36,000 lbs. (does not include the weight of the poison rodlets). 
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Table A.1-1 
PWR Fuel Specification of Intact Fuel to be Transported in the 24PT4 DSC 

Intact CE 16x16 PWR fuel assembly or equivalent reload fuel that is 

Fuel Design: enveloped by the fuel assembly design characteristics as listed in Table A.1-

3 and the following requirements: 

Fuel with known or suspected cladding damage in excess of pinhole leaks or 

Fuel Damage: hairline cracks or an assembly with partial and/or missing rods is not 
authorized to be transported as "intact PWR Fuel." 

Physical Parameters(1l 

Unirradiated Length (in) 176.8 

Cross Section (in) 8.290 

Assembly Weight (lbs) 1500(Z)(3) 

Max. U Content (kg) 455.5 

No. of Assemblies per DSC ~ 24 intact assemblies 

Fuel Cladding Zircaloy-4 or ZIRLO™ 

Damaged fuel rods replaced by either stainless rods 
Reconstituted Fuel Assemblies (up to 8 rods per assembly) or Zircaloy clad uranium 

rods (any number of rods per assembly). 

Nuclear and Radiological Parameters 

Maximum Initial 235U Enrichment 
Per Table A.1-4 and Figure A.1-1 

(wt. %) 

Fuel Assembly Average Burnup and Per Table A.1-5 and 
Minimum Cooling Time(4

) decay heat restrictions below 

Decay Heat(4 l Per Figures A.1-2, A.1-3 or A.1-4 

Notes: 

(1) Nominal values shown unless stated otherwise. 
(2) Does not include weight of Poison Rodlets (25 lbs each) installed in accordance with 

Table A.1-4. 
(3) Includes the weight of fuel assembly Poison Rods installed for 10 CFR Part 50 

criticality control in spent fuel pool racks. 
(4) Minimum cooling time is the longer of that given in Table A.1-5 for a given burnup 

and enrichment of a fuel assembly and that calculated via the decay heat equation 
based on the restrictions provided in Figures A.1-2, A.1-3 or A.1-4. 
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Fuel Design 

Fuel Damage 

Table A.1-2 
PWR Fuel Specifications of' Damaged Fuel to be Transported in the 

24PT4 DSC 

Damaged CE 16x16 PWR fuel assembly or equivalent reload fuel that is enveloped by the fuel 
assembly design characteristics as listed in Table A.1-3 and the following requirements: 

Damaged fuel may include assemblies with known or suspected cladding defects greater than 
pinhole leaks or hairline cracks or an assembly with partial and/or missing rods (i.e., extra 
water holes). 

Damaged fuel assemblies shall be encapsulated in individual Failed Fuel Cans and placed in 
Zones A and/or Bas shown in Figure A.1-1. 

Fuel debris and damaged fuel rods that have been removed from a damaged fuel assembly 
and placed in a Rod Storage Basket are also considered as damaged fuel. Loose fuel debris, 
not contained in a Rod Storage Basket may also be placed in a Failed Fuel Can for storage,· 
provided the size of the debris is larger than the Failed Fuel Can screen mesh opening. 

Fuel debris may be associated with any type of UOz fuel provided that the maximum uranium 
content and initial enrichment limits are met .. 

-· Physical Parameters'1l 

Unirradiated Length (in) 176.8 

Cross Section (in) 8.290 

Assembly Weight (lbs) 1500(2) (3) 

Max. U Content (kg) 455.5 

No. of Assemblies per DSC ::; 12 damaged assemblies, balance intact. 

Fuel Cladding Zircaloy-4 or Zl RLO ™ 

Damaged fuel rods replaced by either stainless rods (up to 8 rods 
Reconstituted Fuel Assemblies per assembly) or Zircaloy clad uranium rods (any number of rods 

per assembly). 

Nuclear and Radiological Parameters 

Maximum Initial 235U Enrichment (wt %) Per Table A.1-4 and Figure A.1-1 

Fuel Assemb~ Average Burnup and Minimum Per Table A.1-5 and 

Cooling Time '~l (Sl decay heat restrictions below 

Decay Heat'4l Per Figures A.1-2, A.1-3 or A.1-4 

Notes: 

(1) Nominal values shown unless stated otherwise. 
(2) Does not include weight of Poison Rodlets (25 lbs each) installed in accordance with 

Table A.1-4. 
(3) Includes the weight of fuel assembly Poison Rods installed for 10 CFR Part 50 

criticality control in spent fuel pool racks. 
(4) Minimum cooling time is the longer of that given in Table A.1-5 for a given burn up 

and enrichment of a fuel assembly and that calculated via the decay heat equation 
based on the restrictions provided in Figures A.1-2, A.1-3 or A.1-4. · 

(5) An additional cooling time of 8 years is required for damaged fuel assemblies in 
addition to that obtained from Table A.1-5, when 5 or more damaged fuel assemblies 
are loaded. 
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Table A.1-3 
PWR Fuel Assembly Design Characteristics 

Assembly Class CE 16x16 
Parametersl' 1 

Assembly Length See Table A.1-1or A.1-2 
Max. Initial £->ou Enrichment (wt. %) 4.85 
Fissile Material U02, or (U, Er)02 , or (U, Gd)02 

Number of Fuel Rods ::; 236 
Fuel Rod Pitch (in) ::; 0.506 
Fuel Rod O.D. (in) ;::: 0.380 
Clad Thickness (in) ;::: 0.023 
Fuel Pellet O.D., (in) ::; 0.326 
Number of Guide/Instrument Tubes :55 

Notes: 

(1) The fuel assembly fabrication documentation may be used to demonstrate compliance with 
these fuel assembly parameters. The fuel assembly parameters are design nominal values. 
The maximum and minimum dimensions are specified to bound variations in design nominal 
values among fuel assemblies within the CE 16x16 fuel assembly class. 

413 



( 

CoC 9302 Revision 5, Appendix A.1 Page 5 of 11 

Table A.1-4 
Maximum Fuel Enrichment v/s Neutron Poison Requirements for the 24PT4 DSC 

Maximum 
Maximum 235U 

No. of DSC Basket, Minimum Minimum No. of 
Storage 

Damaged 
Fuel 

BORAL ®Areal Density Poison Rodlets 
Configuration 

Fuel 
Enrichment 

(gm/cm2
) R eq u i red<Z)(3) 

Assemblies<1
) 

(wt. %) 

All Intact Fuel 0 4.1 0.025 (Type A Basket) 0 
Assemblies 0 4.85 0.068 (Type B Basket) 0 

4 4.1 0.025 (Type A Basket) 0 
4 4.85 0.068 (Type B Basket) 0 

12 
3.7 (damaged) 

0.025 (Type A Basket) 0 4.1 (intact) 

12 
4.1 (damaged) 

0.068 (Type B Basket) 0 
Combination 4.85 (intact) 
of Damaged 1(;<) 

and Intact 
12 4.1 0.025 (Type A Basket) 

(Located in center 
Fuel guide tube of each 
Assemblies intact assemblyj_ 

5\L) 

(Located in all five 
12 4.85 0.068 (Type B Basket) guide tubes of 

each intact 
assembly) 

Notes: 

(1) See Figure A.1-1 for location of damaged fuel assemblies within the 24PT4 DSC (Zones A and/or B only). 

(2) Poison rodlets are only required for a specific DSC configuration with a payload of 5-12 damaged 
assemblies in combination with maximum fuel enrichment levels as shown. The poison rodlets are to be 
located within the guide tubes of the Zone C intact assemblies as shown in Figure A.1-1. 

(3) The minimum diameter of the poison rod let is 0.55 inches (1.4 em) with sufficient length to cover the active 
fuel length. The minimum diameter of the absorber material in the rodlet is 0.35 inches (0.9 em) with a 
minimum linear loading of 0.70 grams B4C per em. 
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Table A.1-5 
PWR Fuel Qualification Table for the 24PT4 DSC 

(Minimum required years of cooling time after reactor core discharge) 

Notes: 

• BU = Assembly average burnup. 
• Use burnup and enrichment to look up minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel 

enrichment and burn up conservatively applied in determination of actual values for these two parameters. 

Page 6 of 11 

For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 year for fuel assemblies in the 12 
peripheral locations of the canister with cooling times less than 11 years. For fuel assemblies with cooling times greater than 11 years or in 
the center of the basket, no adjustment is required. 

• Round burnup UP to next higher entry, round enrichments DOWN to next lower entry. 
Fuel with an initial enrichment either less than 1.8 or greater than 4.85 wt.% 235U is unacceptable for transport. 

• Fuel with a burnup greater than 45 GWd/MTU is unacceptable for transport. 
• Fuel with a burnup less than 10 GWd/MTU is acceptable for transport after 8-years cooling. 
• Example: An assembly with an initial enrichment of 4.85 wt.% 235U and a burn up of 41.5 GWd/MTU is acceptable for transport after a 8.0-

year cooling time as defined by 4.8 wt.% 235U (rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other 
considerations not withstanding). 

• When loading five or more damaged fuel assemblies per DSC, an additional cooling time of 8 years is required for only damaged fuel 
assemblies. 
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Table A.1-6 
PWR Assembly Decay Heat for Heat Load Configurations 

The Decay Heat (DH) in watts is expressed as: 

F1 = -44.8 + 41.6*X1 - 37.1 *X2 + 0.611*X1 2
- 6.80*X1 *X2 + 24.0*X22 

DH = F1 *Exp({[1-(1.8/X3)]* -0.575}*[(X3-4.5)0
·
169]*[(X2/X 1 r0

·
147

]) + 20 

where, 

F1 Intermediate Function 

X1 Assembly Burnup in GWD/MTU 

X2 Initial Enrichment in wt.% 235U 

X3 Cooling Time in Years (minimum 7 years) 
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Note: Even though a minimum cooling time of 7 years is used, the minimum cooling 
time requirement with five or more damaged fuel assemblies from shielding 
requirements is per Table A.1-5. 

416 



( 

CoC 9302 Revision 5, Appendix A.1 

Notes: 

1. Locations identified as Zone A are for placement of up to 4 damaged fuel assemblies. 

2. Locations identified as Zone B are for placement of up to 8 additional damaged fuel assemblies 
(Maximum of 12 damaged fuel assemblies allowed, Zones A and B combined). 

Page 8 of 11 

3. Locations identified as Zone Care for placement of up to 12 intact fuel assemblies, including 4 empty 
slots in the center as shown in Figure A.1-4. 

4. Poison Rodlets are to be located in the guide tubes of intact fuel assemblies placed in Zone C only per 
Table A.1-4. 

Figure A.1-1 
Location of Failed Fuel Cans Inside the 24PT4 DSC 
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( 

Zone 1 Zone 2 Zone 3 Zone 4 

Maximum Decay Heat (kWatts/FAf1 NA 1.0 NA NA 

Maximum Decay Heat per Zone (kW) NA 24.0 NA NA 

Maximum Decay Heat per DSC (kW) 24.0 

(1) Decay heat per fuel assembly shall be determmed usmg Table A.1-6. 

Figure A.1-2 
Heat Load Configuration No.1 for the 24PT4 DSC 
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I ZONE 31'1 ZONE 31 

-0-EJ] ZONE 11
1

1 ZONE 1]8-& 
1 I ~-~--~ 

Br:JEJ14EJb 
BEJE~JEJBB 
AL:l L:l'C:l L:l~ 
Y LJ L::_JL_J L_J y 

B,B 
Zone 1 Zone 2 Zone 3 

Maximum Decay Heat (kWatts/FA)'1l 0.9 NA 1.2 

Maximum Decay Heat per Zone (kW) 14.4 NA 9.6 

Maximum Decay Heat per DSC (kW) 24.0 

(1) Decay heat per fuel assembly shall be determined using Table A.1-6. 

Figure A.1-3 
Heat Load Configuration No.2 for the 24PT4 DSC 

41<) 
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Zone 1 Zone 2 Zone 3 Zone 4 

Maximum Decay Heat (kWatts/FA)(1
) 0.9 NA NA 1.26 

Maximum Decay Heat per Zone (kW) 3.6 NA NA 20.16 

Maximum Decay Heat per DSC (kW) 24.0 

(1) Decay Heat per fuel assembly shall be determined using Table A.1-6. 

Figure A.1-4 
Heat Load Configuration No.3 for the 24PT4 DSC 
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CoC 9302 Revision 5, Appendix A.7 

MP197HB Packaging Contents Loaded with NUHOMS®-61BT DSC 

(1) Type and Form of Material 

(2) 

(a) Intact or damaged irradiated BWR fuel assemblies with or without channels which 
meet specifications listed in Table A. 7-1 are authorized for transportation in the 
NUHOMS®-61 BT DSC. Damaged fuel is restricted to the 7x7 and 8x8 designs only. 

(b) For maximum assembly average burnup, minimum cooling time and decay heat 
limits, the fuel assemblies shall meet all the requirements of the cross referenced tables 
listed in Table A.7-1. The fuel to be transported in the 61BT DSC is limited to a 
maximum lattice average initial enrichment of 4.4 wt.% 235U for intact fuel (4.0 wt.% 235U 
for damaged fuel) and a minimum of 1.4 wt.% 235U. The maximum allowable assembly 
average burnup is given as a function of lattice average initial enrichment but does not 
exceed 40,000 MV}Id/MTU. The minimum cooling time is 7 years. 

(c) The NUHOMS®-61 BT DSC is authorized to transport BWR fuel assemblies 
arranged in one heat load zoning configuration with a maximum decay heat of 0.3 kW 
per assembly and a maximum heat load of 18.3 kW per canister. The heat load zoning 
configuration is shown in Figure A.7-1. 

(d) The NUHOMS®-61 BT DSC has three basket configurations: A, B and C based on 
the boron content in the poison plates as shown in Table A.7-3. The poison plates are 
constructed from borated aluminum, or an aluminum/boron carbide metal matrix 
composite (MMC), or Bora!® and provide a heat conduction path from the fuel 
assemblies to the canister wall, as well as the necessary criticality control. The 
maximum lattice average initial enrichment authorized for Type A, B and C NUHOMS®-
61BT DSCs is shown in Table A.7-3. Damaged BWR fuel assemblies shall only be 
transported in Type C NUHOMS®-61 BT DSCs with end caps installed on each of the 
four corner 2x2 compartment assemblies. The locations are shown in Figure A.7-2. 

Maximum Quantity of Material per Package 

(a) The quantity of material authorized for transport is (i) up to 61 intact or (ii) up to 16 
damaged and balance intact BWR fuel assemblies with or without channels. Where a 
DSC is to be loaded with fewer fuel assemblies than the DSC capacity, dummy fuel 
assemblies with the same nominal weight as a standard fuel assembly shall be installed 
in the unoccupied spaces. 

(b) For materials described in A.7(1) above, the approximate maximum payload is 
43,005 lbs. 
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Table A.7-1 
BWR Fuel Specification for Fuel to be Transported in the NUHOMS®-61BT DSC 

PHYSICAL PARAMETERS: 

Intact or damaged unconsolidated 7x7, 8x8, 9x9, or 1 Ox1 0 
intact BWR fuel assemblies manufactured by General 

Fuel Design Electric or Exxon/ANF or reload fuel manufactured by the 
same or other vendors that are enveloped by the fuel 
assembly design characteristics listed in Table A.7-2. 

Damaged BWR fuel assemblies are 7x7 and 8x8 fuel 
assemblies containing fuel rods with known or suspected 
cladding defects greater than hairline cracks or pinhole 
leaks. The extent of cladding damage in the fuel rods is to 
be limited such that a fuel assembly needs to be handled by 

Fuel Damage normal means. Damaged fuel may only be transported in 
the "Type C" NUHOMS®-61 BT Canister. Damaged fuel is 
restricted to the 7x7 and 8x8 designs only. 

·Damaged fuel assemblies shall also contain top and bottom 
end fittings or nozzles or tie plates depending on the fuel 
type. 

Fuel may be transported with or without fuel channels, 
Channels channel fasteners, or finger springs 

No. of Intact Assemblies :S61 

Up to sixteen (16) damaged fuel assemblies with balance 
intact or dummy assemblies, are authorized for transport in 

No. and Location of Damaged Assemblies 
the 61 BT DSCs. Damaged fuel assemblies may only be 
transported in the 2x2 compartments as shown in Figure 
A.7-2. The DSC basket cells which accommodate damaged 
fuel assemblies are provided with top and bottom end caps. 

Maximum Assembly plus fuel channel weight 7051bs 

THERMAL/RADIOLOGICAL PARAMETERS!1l: 

Maximum Initial 235U Enrichment (wt. %) Per Table A. 7-3 

Fuel Assembly Average Burnup and minimum 
Cooling Time(1l (3) Per Table A. 7-4 and decay heat restrictions below 

Decay Heat!1l!2l 0.300 kW/Assembly calculated per Table A.7-5 

(1) Minimum cooling time is the longer of that given in Table A. 7 -4; that calculated via the decay heat 
equation given in Table A.7-5 to meet the 0.300 kW/assembly limit. 

(2) For FANP9 9x9-2 fuel assemblies, the maximum decay heat is limited to 0.21 kW/assembly. 
(3) An additional cooling time of 8 years is required for damaged fuel assemblies in addition to that 

obtained from Table A.7-4, when 5 or more damaged fuel assemblies are loaded. 
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Table A.7-2 
BWR Fuel Assembly Design Characteristics11 l for the NUHOMS®-61BT DSC 

Transnuclear ID 7x7-49/0 8x8-63/1 8x8-62/2 8x8-60/4 8x8-60/1 SxS-74/2 

GE1 GE4 GE-5 GE8 Type II GE9 GE11 

GE2 GE-Pres GE10 GE13 

GE3 GE-Barrier 

Initial Design or Reload GE8 Type I 

Fuel Designation FANP 8x8-2 

Length (in) (Unirradiated) :5 176.6 :5 176.6 ::; 176.6 ::; 176.6 ::; 176.6 :5 176.6 

Fissile Material uo2 uo2 uo2 uo2 uo2 uo2 
No. of Fuel Rods :5 49 :5 63 ::; 62 ::; 60 ::; 60 :5 74 

Initial Uranium Content 
(kg) :5 198 ::; 192 :5 192 :5 192 :5 192 :5 192 

Rod Pitch (in) :5 0.738 :5 0.640 ::; 0.640 ::; 0.640 ::; 0.640 :5 0.566 

Pellet Diameter (in) :5 0.487 :50.416 ::; 0.411 ::; 0.411 :50.411 ::; 0.376 

Clad Outer Diameter (in) ;:: 0.563 ;:: 0.493 ;:: 0.483 ' ;:: 0.483 ;:: 0.483 ;:: 0.440 

Clad Thickness (in) ;:: 0.032 ;:: 0.034 ;:: 0.032 ;:: 0.032 ;:: 0.032 ;:: 0.028 

Transnuclear ID 10x10-92/2 7x7-49/0Z 7x7-48/1Z 8x8-60/4Z FANP 9x9 Siemens 

GE12 EN C-IliA ENC-111 ENC Va FANP 9x9-72 QFA 9x9 

GE14 ENC-IIIE ENC Vb FANP 9x9-79 

Initial Design or Reload ENC-IIIF FANP 9x9-80 

Fuel Designation FANP 9x9-81 

Length (in) 
(Unirradiated) :5 176.6 :5 176.6 ::; 176.6 ::; 176.6 :5 176.6 :5 176.6 

Fissile Material uo2 uo2 uo2 uo2 uo2 uo2 
No. of Fuel Rods :5 92 :5 49 :5 48 ::; 60 :5 81 :5 72 

Initial Uranium Content 
(kg) :5 192 :5 198 :5 198 ::; 192 :5 192 :5 192 

Rod Pitch (in) :50.510 :5 0.738 ::; 0.738 :5 0.642 :5 0.572 :5 0.570 

Pellet Diameter (in) :5 0.345 :5 0.491 ::; 0.491 ::; 0.420 :5 0.357 :5 0.374 

Clad Outer Diameter (in) ;:: 0.404 ;:: 0.570 ;:: 0.570 ;:: 0.501 ;:: 0.424 ;:: 0.433 

Clad Thickness (in) ;:: 0.026 ;:: 0.035 ;:: 0.035 ;:: 0.035 ;:: 0.030 ;:: 0.026 

Notes: 
(1) The fuel assembly fabrication documentation may be used to demonstrate compliance with these 

fuel assembly parameters. The fuel assembly parameters are design nominal values. The 
maximum and minimum dimensions are specified to bound variations in design nominal values 
among fuel assemblies within a fuel assembly class (or an array type). Any fuel channel average 
thickness up to 0.120 inch is acceptable on any of the fuel designs. 
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Table A.7-3 
BWR Fuel Assembly Poison Material Design Requirements for 61 BT DSC 

Borated Aluminum 
Maximum Lattice or MMC Minimum BORAL® 

Average 810 Content in Minimum 810 
NUHOMS®-61BT Enrichment(1l Poison Plates Content in Poison 

DSC Type (wt.% 235U) (gm/cm2
) Plates (gm/cm2

) 

Intact Fuel Assemblies 

A 3.7 0.021 0.025 

B 4.1 0.032 0.038 

c 4.4 0.040 0.048 

Up to 4 Damaged Assemblies 

c 4.4 0.040 0.048 

Five or more Damaged Assemblies 

c 3.2 0:040 0.048 

(1) Maximum pin enrichment is 5.0 wt.% 235U in all cases. 

( 
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Table A.7-4 
BWR Fuel Qualification Table for the NUHOMS®-61 BT DSC 

(Minimum required years of cooling time after reactor core discharge) 
BU Initial Enrichment 

(GWd/ 
1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 MTU 

10 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
15 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
20 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
25 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

~ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
30 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

32 
r. 

8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 N6t .A.eceptabi~ · 8 8 8 8 8 8 8 8 8 8 8 
34 .·· .. · i:ir ··. • 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
36 

1 

NM Aniiiyz!Hi. 8 8 8 8 8 8 8 8 8 8 8 8 8· 8 8 8 8 8 8 8 8 8 8 8 8 8 
38 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
39 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 
~ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 

Notes: 

• Use bumup and enrichment to look up minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in fuel enrichment and 
bum up are conservatively applied in determination of actual values for these two parameters. 

• Round bumup UP to next higher entry, round enrichments DOWN to next lower entry. 
• Fuel with an initial enrichment less than 1.4 and greater than 4.4 wt.% 235U is unacceptable for transportation. 
• Fuel with a bumup greater than 40 GWd/MTU is unacceptable for transportation. 
• Fuel with a bumup less than 10 GWd/MTU is acceptable for transportation after 8 years cooling. 
• Example: An assembly with an initial enrichment of 4.15 wt.% 235U and a bumup of 31.5 GWd/MTU is acceptable for transport after a 8-year cooling time 

as defined by 4.1 wt.% 235U (rounding down) and 32 GWd/MTU (rounding up) on the qualification table (other considerations not withstanding). 
• When loading five or more damaged fuel assemblies per DSC, an additional cooling time of 8 years is required for only damaged fuel assemblies. 

4.4 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
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Table A.7-5 
BWR Assembly Decay Heat for Heat Load Configurations 

The Decay Heat (DH) in watts is expressed as: 

F1 = -59.1 + 23.4*X1 - 21.1*X2 + 0.280*X1 2
- 3.52*X1*X2 + 12.4*X22 

DH = F1*Exp({[1-(1.2/X3)]* -0.720}*[(X3-4.5)0
·
157]*[(X2/X1r0

·
132

]) + 10 

where, 

F1 Intermediate Function 

X1 Assembly Burnup in GWD/MTU 

X2 Initial Enrichment in wt.% 235U 

X3 Cooling Time in Years (minimum 7 years) 

Page 6 of 8 

·· Note: Even though a minimum cooling time of 7 years is used, the minimum cooling time 
requirement with five or more damaged fuel assemblies from shielding requirements is per 

Table A.7-4. 
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.Z1 Z1 Z1 

Z1 * Z1 * Z1 .Z1 Z1 21* Z1* 

,Z1 * .Z1 * ,Z1 Z1 Z1 Z1* Z1* 

Z1 :Z1 21 Z1 Z1 Z1 Z1 .Z1 Z1 

Z1 Z1 Z1 Z1 Z1 .Z1 Z1 Z1 Z1 

21 Z1 . Z1 21 Z1 .Z1 . .Z1 Z1 Z1 

Z1 * .Z1 * Z1 Z.1 Z1 Z1 * Z1 * 

:Z1* .Z1 * .Z1 :Z1 Z1 .Z1* Z1 * 

Z1 21 Z1 

* Denotes only locations where damaged fuel assembly can be transported 

Zone 1 

Maximum Decay Heat (kW/FA)<1l 0.30 

Maximum Decay Heat per Zone (kW) 18.3 

Maximum Decay Heat per DSC (kW) 18.3 
() Decay heat per fuel assembly shall be determmed 

per Table A.7-5. 

Figure A. 7-1 
Heat Load Zoning Configuration for 61 BT DSCs 
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* 

* ** 

** OJ 

** ** 

* ** 

Corner Locations 

See Note 1 

D ** * 

ITJ 
D 
OJ 
[J 

** ** 

** * 

Interior Locations 

See Note 2 
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Note 1: These corner locations shall only be used to load up to four damaged assemblies with the remaining intact 
in a 61 BT Basket. The maximum lattice average initial enrichment of assemblies (damaged or intact 
transported in the 2x2 compartment assemblies) is limited to that applicable to "Up to 4 Damaged 
Assemblies" row of Table A.?-3. 

Note 2: If loading more than four damaged assemblies, place first four damaged assemblies in the corner locations 
per Note 1, and up to 12 additional damaged assemblies in these interior locations, with the remaining intact 
in a 61 BT Basket. The maximum lattice average initial enrichment of assemblies (damaged or intact 
transported in the 2x2 compartment assemblies) is limited to that applicable to "Five or More Damaged 
Assemblies" row of Table A.?-3. 

Figure A.7-2 
Location of Damaged and Failed Fuel Assemblies Inside 61 BT DSC 
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CoC 9302 Revision 5, Appendix A.S 

MP197HB Packaging Contents Loaded with NUHOMS®-61BTH DSC 

(1) Type and Form of Material 

(a) Intact or damaged or failed irradiated BWR fuel assemblies with or without 
channels which meet specifications listed in Table A.S-2 are authorized for transportation 
in the NUHOMS®-61 BTH DSC. The DSC basket cells which accommodate damaged 
fuel assemblies are provided with top and bottom end caps to assure retrievability. 
Failed fuel assembly/fuel debris is to be encapsulated in an individual failed fuel can 
[See Drawing NUH61BTH-71-1105, Rev. 0 (2 sheets)] provided with a welded bottom 
closure and a removable top closure which assures retrievability of a loaded FFC. 

(b) For maximum assembly average burnup, minimum cooling time and decay heat 
limits, the fuel assemblies shall meet the all the requirements of the cross referenced 
tables and figures listed in Table A.S-2. The fuel to be transported in the 61 BTH DSC is 
limited to a maximum lattice average initial enrichment of 5.0 wt.% 235U for intact fuel (a 
maximum of 3.6 wt.% 235U for 16 damaged fuel assemblies and 3.5 wt.% 235U for 4 failed 
fuel assemblies) and a minimum of 0.7 wt.% 235U. The maximum allowable assembly 
average burnup is given as a function of lattice average initial enrichment but does not 
exceed 45,000 MWd/MTU. The minimum cooling time is 7 years. 

(c) Three separate types of 61 BTH DSC designs are provided. Type 1 61 BTH DSC 
baskets have steel rails while the Type 2 61 BTH DSC baskets have aluminum rails. 
61 BTHF DSC is a modified version of the 61 BTH DSC designed to accommodate up to 
4 FFCs. 

(d) The NUHOMS®-61 BTH Type 1 DSC is authorized to transport BWR fuel 
assemblies with a maximum decay heat of 0.54 kW per assembly and a maximum heat 
load of 22 kW per DSC in four configurations as shown in Figures A.S-1 through A.S-4. 
The NUHOMS®-61 BTH Type 2 and NUHOMS®-61 BTHF DSC are authorized to 
transport BWR fuel assemblies with a maximum decay heat of 0. 7 kW per assembly and 
a maximum heat load of 24 kW per DSC in eight configurations as shown in Figures A.S-
1 through A.S-8. 

(e) The NUHOMS®-61 BTH DSC has six basket configurations: A, B, C, D, E and F 
based on the boron content in the poison plates. The poison plates are constructed from 
borated aluminum, or an aluminum/boron carbide metal matrix composite (MMC), or 
Bora!® and provide a heat conduction path from the fuel assemblies to the canister wall, 
as well as the necessary criticality control. The maximum lattice average initial 
enrichment authorized for Type A, B, C, D, E, and F NUHOMS®-61 BTH DSCs is shown 
in Table A.S-4 for intact fuel and Table A.S-5 for damaged and failed fuel. 

(2) Maximum Quantity of Material per Package 

(a) The quantity of material authorized for transport is (i) up to 61 intact or (ii) up to 16 
damaged and balance intact or (iii) up to 4 failed and up to 12 damaged and balance 
intact BWR fuel assemblies with or without channels. The location of damaged and 
failed fuel assemblies within the DSC basket are shown in Figure A.S-9. Where a DSC 
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is to be loaded with fewer fuel assemblies than the DSC capacity, dummy fuel 
assemblies with the same nominal weight as a standard fuel assembly shall be installed 
in the unoccupied spaces. 

(b) For materials described in A.8(1) above, the approximate maximum payload is 
43,100 lbs 
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Table A.S-1 

(not used) 
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Table A.S-2 
BWR Fuel Specification for the Fuel to be Transported in the NUHOMS®-61BTH DSC 

(Part 1 of 2) 

PHYSICAL PARAMETERS: 

Intact or damaged or failed 7x7, 8x8, 9x9 or 10x10 BWR 
assemblies manufactured by General Electric or Exxon/ANF or 
FANP or ABB or reload fuel manufactured by same or other 

Fuel Class vendors that are enveloped by the fuel assembly design 
characteristics listed in Table A.8-3. Damaged fuel assemblies 
beyond the definition contained below are not authorized for 
transport in damaged fuel locations shown in Figure A.8-9. 

Damaged BWR fuel assemblies are assemblies containing fuel 
rods with known or suspected cladding defects greater than hairline 
cracks or pinhole leaks. The extent of damage in the fuel rods is to 

Damaged Fuel be limited such that the fuel assembly will still be able to be 
handled by normal means. Missing fuel rods are allowed. 

Damaged fuel assemblies shall also contain top and bottom end 
fittings or nozzles or tie plates depending on the fuel type. 

Failed fuel is defined as ruptured fuel rods, severed fuel rods, loose 
fuel pellets, or fuel assemblies that cannot be handled by normal 
means. Fuel assemblies may contain breached rods, grossly 
breached rods, and other defects such as missing or partial rods, 
missing grid spacers, or damaged spacers to the extent that the 
assembly can not be handled by normal means. 

Fuel debris and damaged fuel rods that have been removed from a 
damaged fuel assembly and placed in a rod storage basket are 

Failed Fuel also considered as failed fuel. Loose fuel debris, not contained in a 
rod storage basket may also be placed in a failed fuel can for 
storage, provided the size of the debris is larger than the failed fuel 
can screen mesh opening and it is located at a position of at least 
1 0" above the top of the bottom shield plug of the DSC. 

Fuel debris may be associated with any type of U02 fuel provided 
that the maximum uranium content and initial enrichment limits are 
met. The total weight of each failed fuel can plus all its content 
shall be less than 705 lb. 

RECONSTITUTED FUEL ASSEMBLIES: 

• Maximum No. of Reconstituted 4 
Assemblies per DSC with Irradiated 
Stainless Steel Rods 

• Maximum No. of Irradiated Stainless Steel 4 
Rods per Reconstituted Fuel Assembly 

• Maximum No. of Reconstituted 61 
Assemblies per DSC with unlimited 
number of low enriched U02 rods or Zr 
Rods or Zr Pellets or Unirradiated 
Stainless Steel Rods 

No. of Intact Assemblies ::;61 
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Table A.S-2 
BWR Fuel Specification for the Fuel to be Transported in the NUHOMS®-61 BTH DSC 

(Part 2 of 2) 

PHYSICAL PARAMETERS: 

Up to 16 damaged fuel assemblies, with balance intact or 
dummy assemblies, are authorized for transport in 61 BTH 
DSC. 

No. and Location of Damaged Assemblies Damaged fuel assemblies may only be transported in the 2x2 
compartments as shown in Figure A.S-9. The DSC basket 
cells which accommodate damaged fuel assemblies are 
provided with top and bottom end caps. 

Up to 4 failed fuel assemblies. Balance may be intact and/or 
damaged fuel assemblies, empty slots, or dummy assemblies 
depending on the specific heat load zoning configuration. 

No. and Location of Failed Assemblies Failed fuel assemblies are to be placed as shown in Figure 
A.S-9. Failed fuel assembly/fuel debris is to be encapsulated in 
an individual failed fuel can (FFC) provided with a welded 
bottom closure and a removable top closure. 

Channels 
Fuel may be transported with or without channels, channel 
fasteners, or finger springs. 

Maximum Assembly Weight with Channels 7051b 

THERMAURADIOLOGICAL PARAMETERS<11: 

Maximum Initial 235U Enrichment (wt. %) Per Table A.S-4 or Table A.B-5. 

Type 1 

Fuel Assemb~ Average Burn up and minimum Per Table A.S-6. 

Cooling Time 1 
Type 2 
Per Table A.S-7. 

Decay Heat per DSC 
:<;;22.0 kW for Type 1 DSC, per Figures A.8-1 through A.8-4 

:<;;24.0 kW for Type 2 DSC, per Figures A.8-1 through A.8-8 

Minimum B10 Content in Poison Plates Per Table A.8-4 or Table A.S-5. 

Notes: 
(1) Minimum cooling time is the longer of that given in Table A.8-6, Table A.8-7, and that calculated via 

the decay heat equation given in Table A.8-8 based on the restrictions provided in Figures A.8-1 
through A.8-8. 

(2) An additional cooling time of 8 years is required for damaged fuel assemblies (and failed fuel 
assemblies, if applicable) in addition to that obtained from Table A.8-6 or Table A.8-7, when 5 or 
more damaged fuel assemblies (or a combination of damaged and failed fuel assemblies, if 
applicable) are loaded. 
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Table A.S-3 
BWR Fuel Assembly Design Characteristics<1l for the NUHOMS® -61 BTH DSC 

(part 1 of 2) 

Transnuclear ID 7x7-49/0 8x8-63/1 8x8-62/2 8x8-60/4 8x8-60/1 SxS-74/2 

GE1 GE4 GE-5 GE8 Type II GE9 GE11 

GE2 GE-Pres GE10 GE13 

Initial Design or Reload 
GE3 GE-Barrier 

Fuel Designation 
GE8 Type I 

FANP 8x8-2 

Length (in) (Unirradiated) $ 176.6 $ 176.6 $ 176.6 $ 176.6 ::>176.6 $ 176.6. 

Fissile Material UOz UOz UOz UOz UOz UOz 

No. of Fuel Rods :5 49 $63 :5 62 :5 60 :5 60 ::>74 

Initial Uranium Content 
(kg) :5 198 ::>192 ::>192 :5 192 :5 192 ::>192 

Rod Pitch (in) :5 0.738 :5 0.640 :5 0.640 :5 0.640 :5 0.640 :5 0.566 

Pellet Diameter (in) $0.487 $0.416 :50.411 :5 0.411 :50.411 :5 0.376 

Clad Outer Diameter (in) 2::0.563 2::0.493 2:: 0.483 2::0.483 2:: 0.483 2:: 0.440 

Clad Thickness (in) 2::0.032 2::0.034 2::0.032 2::0.032 2::0.032 2::0.028 

Transnuclear ID 10x10-92/2 7x7-49/0Z 7x7-48/1Z 8x8-60/4Z FANP 9x9 Siemens 

GE12 EN C-IliA ENC-111 ENCVa FANP 9x9-72 QFA 9x9 

GE14 ENC-IIIE ENCVb FANP 9x9-79 

Initial Design or Reload ENC-IIIF FANP 9x9-80 

Fuel Designation FANP 9x9-81 

Length (in) (Unirradiated) $ 176.6 :5 176.6 $ 176.6 :5 176.6 :5 176.6 $ 176.6 

Fissile Material uo2 uo2 uo2 uo2 uo2 uo2 
No. of Fuel Rods :5 92 ::>49 :5 48 :5 60 :5 81 ::>72 

Initial Uranium Content 
(kg) :5 192 ::>198 :5 198 :5 192 :5 192 ::>192 

Rod Pitch (in) ::>0.510 :50.738 :5 0.738 :5 0.642 :5 0.572 :5 0.570 

Pellet Diameter (in) $0.345 :5 0.491 :5 0.491 :5 0.420 :5 0.357 :5 0.374 

Clad Outer Diameter (in) 2::0.404 2::0.570 2::0.570 2::0.501 2::0.424 2::0.433 

Clad Thickness (in) 2::0.026 2::0.035 2::0.035 2::0.035 2::0.030 2::0.026 
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Table A.B-3 
BWR Fuel Assembly Design Characteristics<1l for the NUHOMS® -61 BTH DSC 

(part 2 of 2) 

Transnuclear ID 10x10-91/1 ABB-8x8 ABB-10x10-1 ABB-10x10-2 

ATRIUM-10 SVEA-64 SVEA-92 SVEA-100 

ATRIUM-10XM SVEA-96 
Initial Design or Reload 

SVEA-96 + 
Fuel Designation 

OPTIMA 

OPTIMA2 

Length (in) (Unirradiated) :5 176.6 :5 176.6 :5 176.6 :5 176.6 

Fissile Material U02 uo2 uo2 uo2 
No. of Fuel Rods :5 91 :5 64 :5 96 :5 100 

Initial Uranium Content 
(kg) :5 192 :5 192 :5 192 :5 192 

Rod Pitch (in) :50.510 :5 0.622 :5 0.512 :5 0.512 

Pellet Diameter (in) :5 0.350 :5 0.411 :5 0.346 :5 0.375 

Clad Outer Diameter (in) :::0.395 :::0.462 :::0.378 ::: 0.443 

Clad Thickness (in) :::0.023 :::0.027 :::0.024 :::0.024 

Notes: 

(1) The fuel assembly fabrication documentation may be used to demonstrate compliance 
with these fuel assembly parameters. The fuel assembly parameters are design 
nominal values. The maximum and minimum dimensions are specified to bound 
variations in design nominal values among fuel assemblies within a fuel assembly class 
(or an array type). Any fuel channel average thickness up to 0.120 inch is acceptable 
on any of the fuel designs. 
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Table A.8-4 
BWR Fuel Assembly Initial Lattice Average Initial enrichment v/s Minimum 810 

Requirements for the NUHOMS®-61 BTH DSC Poison Plates (Intact Fuel) 

Minimum B10 Areal Density, 

Maximum Lattice Average gram/cm2 

61BTH DSC Basket Initial enrichment(1l Borated 
Type Type (wt% 235U) Aluminum/MMC Bora I® 

A 3.7 0.021 0.025 

8 4.1 0.032 0.038 

c 4.4 0.040 0.048 
1 

D 4.6 0.048 '0.058 

E 4.8 0.055 0.066 

F 5.0 0.062 0.075 

A 3.7 0.022 0.027 

8 4.1 0.032 0.038 

c 4.4 0.042 0.050 
2 

D 4.6 0.048 0.058 

E 4.8 0.055 0.066 

F 5.0 0.062 0.075 

(1) For LaCrosse fuel assemblies, the enrichment shall be reduced by 0.1 wt.% 235U. 
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Table A.S-5 
BWR Fuel Assembly Lattice Average Initial Enrichment v/s Minimum 810 Requirements 

for the NUHOMS®-61BTH DSC Poison Plates (Damaged/Failed Fuel) 

Maximum Lattice Average Initial 
Enrichment (wt% 235U) (1l 

Minimum B1 0 Areal Density, 
gram/cm2 

Five or More 
Damaged 

61BTH Basket Up to 4 DamaJ;led Assemblies Borated 
DSC Type Type Assemblies< (3l (16 Maximum)'2l Aluminum/MMC Bora I® 

A 3.7 2.80 0.021 0.025 

B 4.1 3.10 0.032 0.038 

c 4.4 3.20 0.040 0.048 
1 

D 4.6 3.40 0.048 0.058 

E 4.8 3.50 0.055 0.066 

F 5.0 3.60 0.062 0.075 

A 3.7 2.80 0.022 0.027 

B 4.1 3.10 0.032 0.038 

c 4.4 3.20 0.042 0.050 
2 

D 4.6 3.40 0.048 0.058 

E 4.8 3.50 0.055 0.066 

F 5.0 3.60 0.062 0.075 

Maximum Lattice Average Initial 
Enrichment (wt% 235U) (1) 

Minimum B1 0 Areal Density, 
gram/cm2 

Up to 4 Failed 
Assemblies 

(Corner Locations) 
Up to 4 Failed and up to 12 

61BTH Basket Assemblies (Corner Damaged Borated 
DSC Type Type Locations )'3H4l Assemblies12H4l Aluminum/MMC Bora I® 

A 3.7 2.80 0.022 0.027 

B 4.0 3.10 0.032 0.038 

c 4.4 3.20 0.042 0.050 
2 

D 4.6 3.40 0.048 0.058 

E 4.8 3.40 0.055 0.066 

F 5.0 3.50 0.062 0.075 

Note 
(1) For LaCrosse fuel assemblies, the enrichment shall be reduced by 0.1 wt.% 235U 
(2) See Figure A.8-9 for the location of damaged assemblies within the 61 BTH DSC. 
(3) Maximum Pellet Enrichment 5.0 wt.% 235U 
(4) Failed fuel assemblies are allowed only in the 61 BTH Type 2 DSC. See Figure A.8-9 for the 

location of failed assemblies within the 61 BTH Type 2 DSC. 
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Table A.B-6 
BWR Fuel Qualification Table for NUHOMS®-61BTH Type 1 DSC 

(Minimum required years of cooling time after reactor core discharge) 

Note: Explanatory notes and limitations regarding the use of this table follow Table A.8-7. 
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Table A.8-7 
BWR Fuel Qualification Table for NUHOMS®-61 BTH Type 2 DSC 

(Minimum required years of cooling time after reactor core discharge) 

Note: Explanatory notes and limitations regarding the use of this table follow Table A.B-7. 
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Notes: Tables A.8-6 and Table A.S-7: 

• Burnup = assembly average burnup 
• Use burn up and enrichment to look up minimum cooling time in years. Licensee is responsible for 

ensuring that uncertainties in fuel enrichment and burn up are correctly accounted for during fuel 
qualification. 

• Round burnup UP to next higher entry, round enrichments DOWN to next lower entry. 
• Fuel with a lattice average initial enrichment less than 0.9 (or less than the minimum provided 

above for each burnup) or greater than 5.0 wt.% 235U is unacceptable for transportation. 
• Fuel with a burnup greater than 45 GWd/MTU is unacceptable for transportation. 
• Fuel with a burnup less than 10 GWd/MTU is acceptable for transportation after 8-years cooling. 
• For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 

.1 year for fuel assemblies in the 24 peripheral locations of the canister with cooling times less 
than 10 years. No adjustment of cooling time is required for fuel assemblies in other locations or 
for those that have cooled for more than 10 years. 

• The cooling times for failed, damaged, and intact assemblies are identical. However, when 
loading five or more damaged fuel assemblies per DSC (or a combination of damaged and failed 
fuel assemblies, if applicable), an additional cooling time of 8 years is required for only damaged 
fuel assemblies (and failed fuel assemblies, if applicable). 

• Example: An assembly with an initial enrichment of 4.85 wt.% 235U and a burn up of 41.5 
GWd/MTU is acceptable for transport after a 8-year cooling time as defined by 4.8 wt.% 235U 
(rounding down) and 42 GWd/MTU (rounding up) on the qualification table (other considerations 
not withstanding). 
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Table A.B-8 
BWR Assembly Decay Heat for Heat Load Configurations 

The decay heat (DH) in watts is expressed as: 

F1 = -59.1 + 23.4*X1 - 21.1 *X2 + 0.280*X1 2
- 3.52*X1*X2 + 12.4*X22 

DH = F1 *Exp({[1-(1.2/X3)]* -0. 720}*[(X3-4.5)0 157]*[(X2/X1 r0
·
132

]) + 10 

where, 

F1 Intermediate function 

X1 Assembly burnup in GWD/MTU 

X2 Initial enrichment in wt.% 235U 

X3 Cooling time in years (minimum 7 years) 

Page 13 of 22 

Note: Even though a minimum cooling time of 7 years is used, the minimum cooling time requirement 
with five or more damaged fuel assemblies (or a combination of damaged and failed fuel assemblies, if 
applicable) from shielding requirements is per Table A.B-6 for Type 1 DSC and A.B-7 for Type 2 DSC. 
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Z3 Z3 Z3 

:Z3 Z3 Z3 Z3 Z3 Z3 Z3 

Z3 Z3 Z3 Z3 Z3 .Z3 Z3 

Z3 Z3 Z3 Z3 .Z3 .Z3 Z3 Z3 Z3 

Z3 Z3 Z3 Z3 Z3 Z3 Z3 Z3 Z3 

Z3 Z3 Z3 Z3 •· Z3 Z3 :Z3 Z3 Z3 

Z3 :Z3 :z3 .Z3 Z3 Z3 Z3 

Z3 Z3 Z3 .Z3 Z3 Z3 Z3 

Z3 Z3 Z3 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)f1l (3) NA NA 0.393 NA NA NA 

Maximum Decay Heat per Zone (kW) NA NA 22.0 NA NA NA 

Maximum Decay Heat per DSC (kW) 22.0(3) 

(1) Decay heat per fuel assembly shall be determined per Table A.S-8. 
(2) This configuration is not allowed for a 61 BTH Type 1 basket with MMC or Bora!® Poison Plates. 
(3) Reduce the maximum decay heatto 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 15.4 kW per DSC for HLZC No. 1. 

Figure A.S-1 
Heat Load Zoning Configuration No. 1 for Type 1 or Type 2 61 BTH DSCsl2> 
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Zone 1 Zone 2 Zone3 Zone 4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1
) (

3
) NA 0.35 NA 0.48 0.54 NA 

Maximum Decay Heat per Zone (kW) NA 8.75 NA 11.52 6.48 NA 

Maximum Decay Heat per DSC (kW) 22.0(3) 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) This configuration is not allowed for a 61 BTH Type 1 basket with MMC or Boral® Poison Plates. 
(3) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 15.4 kW per DSC for HLZC No. 2. 

Figure A.S-2 
Heat Load Zoning Configuration No. 2 for Type 1 or Type 2 61 BTH DSCs(2

) 
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Zone 1 Zone 2 Zone 3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1
J (

2
) NA 0.35 NA NA NA NA 

Maximum Decay Heat per Zone (kW) NA 19.4 NA NA NA NA 

Maximum Decay Heat per DSC (kW) 19.4(2) 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 13.58 kW per DSC for HLZC No. 3. 

Figure A.S-3 
Heat Load Zoning Configuration No. 3 for Type 1 or Type 2 61 BTH DSCs 
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Z4 

Z4 

z5 Z4 .Z5 · 

Z5 Z4 ;zs 

Z5 Z4 Z5 

Z4 

Z4 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1
){

2
) 0.22 0.35 NA 0.48 0.54 NA 

Maximum Decay Heat per Zone (kW) 1.98 5.60 NA 11.52 6.48 NA 

Maximum Decay Heat per DSC (kW) 19.4(2) 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 13.58 kW per DSC for HLZC No. 4. 

Figure A.S-4 
Heat Load Zoning Configuration No. 4 for Type 1 or Type 2 61 BTH DSCs 
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Zone 1 Zone 2 Zone3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1l (3l NA 0.35 NA NA 0.54 NA 

Maximum Decay Heat per Zone (kW) NA 3.15 NA NA 24.0 NA 

Maximum Decay Heat per DSC (kW) 24.0(3) 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) This configuration is not allowed for a 61 BTH Type 2 basket with MMC or Boral® Poison Plates. 
(3) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 16.8 kW per DSC for HLZC No. 5. 

Figure A.S-5 
Heat Load Zoning Configuration No. 5 for Type 2 61 BTH DSC(2l 
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Z4 

Z4 

Z4 Z5 

Z4 Z5 

Z4 Z5 

Z4 

Z4 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1l (J) 0.22 NA NA 0.48 0.54 0.70 

Maximum Decay Heat per Zone (kW) 1.98 NA NA 11.52 6.48 11.20 

Maximum Decay Heat per DSC (kW) 24.0(3) 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) This configuration is not allowed for a 61 BTH Type 1 basket with MMC or Boral® Poison Plates. 
(3) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 16.8 kW per DSC for HLZC No.6. 

Figure A.S-6 
Heat Load Zoning Configuration No. 6 for Type 2 61 BTH DSC!2

> 
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Z4 Z4 Z4 Z4 Z4 

Z4 Z4 Z4 Z4 Z4 

Z4 Z4 Z4 Z4 Z4 

Z4 Z4 Z4 Z4 Z4 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)(1
) (

3
) NA NA NA 0.48 0.54 NA 

Maximum Decay Heat per Zone (kW) NA NA NA 12.00 19.44 NA 

Maximum Decay Heat per DSC (kW) 24.0(3) 

(1) Decay heat per fuel assembly shall be determined per Table A.B-8. 
(2) This configuration is not allowed for a 61 BTH Type 1 basket with MMC or Boral® Poison Plates. 
(3) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 16.8 kW per DSC for HLZC No.7. 

Figure A.8-7 
Heat Load Zoning Configuration No. 7 for Type 2 61 BTH DSC(2l 
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Z4 Z4 Z4 Z4 Z4 Z4 Z4 

Z4 Z3 Z3 Z3 Z3 Z3 Z4 

zs Z4 Z3 Z3 Z4 

zs Z4 Z3 Z3 Z4 

zs Z4 Z3 Z3 Z4 

Z4 Z3 Z3 Z3 Z3 Z3 Z4 

Z4 Z4 Z4 Z4 Z4 Z4 Z4 

Zone 1 Zone2 Zone 3 Zone4 Zone 5 Zone 6 

Maximum Decay Heat (kW/FA)"n~1 NA 0.35 0.393 0.48 0.54 NA 

Maximum Decay Heat per Zone (kW) NA 3.15 6.288 11.52 6.48 NA 

Maximum Decay Heat per DSC (kW) 24.01~1 

(1) Decay heat per fuel assembly shall be determined per Table A.8-8. 
(2) Reduce the maximum decay heat to 70% of the listed values for LaCrosse fuel assembly. The 

total decay heat for LaCrosse fuel assembly is 16.8 kW per DSC for HLZC No. 8. 

Figure A.S-8 
Heat Load Zoning Configuration No. 8 for Type 2 61 BTH DSC 
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* 

* ** 

** ** 

** ** 

* ** 

Corner Locations 

See Note 1 

D 

** 

** * 

** ** 

** ** 

** * 

Interior Locations 

See Note 2 
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Note 1: These corner locations shall only be used to load up to four damaged or failed assemblies with 
the remaining intact in a 61 BTH Basket. The maximum lattice average initial enrichment of 
assemblies (damaged or intact transported in the 2x2 compartment assemblies) is limited to the 
"Up to 4 Damaged Assemblies" column of Table A.8-5. For the Type 2 DSC containing failed fuel 
assemblies, this enrichment is limited to the "Up to 4 Failed Assemblies" column of Table A.8-5. 

Note 2: If loading more than four damaged assemblies, place first four damaged assemblies in the corner 
locations per Note 1, and up to 12 additional damaged assemblies in these interior locations, with 
the remaining intact in a 61 BTH Basket. The maximum lattice average initial enrichment of 
assemblies (damaged or intact transported in the 2x2 compartment assemblies) is limited to the 
"Five or More Damaged Assemblies" column of Table A.8-5. For the Type 2 DSC containing 
failed fuel assemblies, this enrichment is limited to the "and up to 12 Damaged Assemblies" 
column of Table A.8-5. 

Figure A.S-9 
Location of Damaged and Failed Fuel Assemblies Inside 61 BTH DSC 
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CoC 9302 Revision 5, Appendix A.9 

MP197HB Packaging Contents Loaded with NUHOMS®-69BTH DSC 

(1) Type and Form of Material 

(a) Intact or damaged BWR fuel assemblies with or without channels which meet 
specifications listed in Table A.9-1 are authorized for transportation in the NUHOMS®-
69BTH DSC. The DSC basket cells which accommodate damaged fuel assemblies are 
provided with top and bottom end caps to assure retrievability. 

(b) For maximum assembly average burn up, minimum cooling times and decay ·heat 
limits, the fuel assemblies shall meet the all the requirements of the cross referenced 
tables and figures listed in Table A.9-1. The fuel to be transported in the 69BTH DSC is 
limited to a maximum lattice average initial enrichment of 5.0 wt.% 235U for intact fuel (a 
maximum of 3.4 wt.% 235U for 24 damaged fuel assemblies) and a minimum of 0.7 wt.% 
235U. The maximum allowable assembly average burnup is given as a function of lattice 
average initial enrichment but does not exceed 45,000 MWd/MTU. The minimum 
cooling time is 6 years. 

(c) The NUHOMS®-69BTH DSC is authorized to transport BWR fuel assemblies with a 
maximum decay heat of 0. 7 kW per assembly and a maximum heat load of 32 kW per 
DSC in four configurations as shown in Figures A.9-2 through A.9-5. 

(d) The NUHOMS®-69BTH DSC has six basket configurations: A, B, C, D, E and F 
based on the boron content in the poison plates. The poison plates are constructed from 
borated aluminum, or boron carbide/aluminum metal matrix composite (MMC), or Boral® 
and provide a heat conduction path from the fuel assemblies to the canister wall, as well 
as the necessary criticality control. The maximum lattice average initial enrichment 
authorized for Type A, B, C, D, E and F NUHOMS®-69BTH DSCs is shown in Table 
A.9-3 for intact fuel and damaged fuel. 

(2) Maximum Quantity of Material per Package 

(a) The quantity of material authorized for transport is (i) up to 69 intact or (ii) up to 24 
damaged and balance intact BWR fuel assemblies with or without channels. The 
location of damaged fuel assemblies within the DSC basket are shown in Figure A.9-1. 
Where a DSC is to be loaded with fewer fuel assemblies than the DSC capacity, dummy 
fuel assemblies with the same nominal weight as a standard fuel assembly shall be 
installed in the unoccupied spaces. 

(b) For materials described in A.9(1) above, the approximate maximum payload is 
48,700 lbs. 
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Table A.9-1 
BWR Fuel Specification for the Fuel to be Transported in the NUHOMS®-69BTH DSC 

PHYSICAL PARAMETERS: 

Intact or damaged 7x7, 8x8, 9x9 or 10x10 BWR assemblies 
manufactured by General Electric or Exxon/ANF or FANP 
or ABB or reload fuel manufactured by same or other 

Fuel Class vendors that are enveloped by the fuel assembly design 
characteristics listed in Table A.9-2. Damaged fuel 
assemblies beyond the definition contained below are not 
authorized for transport. 

Damaged BWR fuel assemblies are assemblies containing 
fuel rods with known or suspected cladding defects greater 
than hairline cracks or pinhole leaks. The extent of damage 

.in the fuel assembly is to be limited such that the fuel 
Damaged Fuel assembly will still be able to be handled by normal means. 

Missing fuel rods are allowed. 

Damaged fuel assemblies shall also contain top and bottom 
end fittings or nozzles or tie plates depending on the fuel 
type. "· 

RECONSTITUTED FUEL ASSEMBLIES: 

• Maximum No. of Reconstituted Assemblies per 4 
DSC with Irradiated Stainless Steel Rods 

• Maximum No. of Irradiated Stainless Steel 
Rods per Reconstituted Fuel Assembly 4 

• Maximum No. of Reconstituted Assemblies 
per DSC with unlimited number of low enriched 69 

U02 rods or Zr Rods or Zr Pellets or 
Unirradiated Stainless Steel Rods 

No. of Intact Assemblies ~69 

Up to 24 damaged fuel assemblies, with balance intact or 
dummy assemblies, are authorized for transport in 69BTH 
DSC. 

No. and Location of Damaged Assemblies Damaged fuel assemblies may only be transported in the 
four outer "6-compartment" arrays as shown in Figure A.9-
1 . The DSC basket cells which accommodate damaged fuel 
assemblies are provided with top and bottom end caps. 

Channels 
Fuel may be transported with or without channels, channel 
fasteners, or finger springs. 

Maximum Assembly Weight with Channels 7051bs 

THERMAL/RADIOLOGICAL PARAMETERS: 
Maximum lnitiai 235U Enrichment (wt. %) Per Table A.9-3. 

Allowable Heat Load Zoning Configurations for Per Figure A.9-2 or Figure A.9-3 or Figure A.9-4 or Figure 
each 69BTH DSC A.9-5. 

Fuel Assembly Average Burnup and minimum 
Cooling Time< ) Per Table A.9-4 

Decay Heat per DSC Per Figure A.9-2 or Figure A.9-3 or Figure A.9-4 or Figure 
A.9-5. 

Minimum 810 Content in Poison Plates Per Table A.9-3. 
II . . .. 

An additional cooling t1me of 8 years 1s requ1red for damaged fuel assemblies m add1t1on to that obtamed from 
Table A.9-4, when five or more damaged fuel assemblies are loaded. 
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Table A.9-2 
BWR Fuel Assembly Design Characteristics(1lfor the NUHOMS®-69BTH DSC 

(part 1 of 2) 

Transnuclear ID 7x7-49/0 BxB-63/1 BxB-6212 BxS-60/4 BxB-60/1 9x9-74/2 

GE8 Type 
GE1 GE4 GE-5 II GE9 GE11 

Initial Design or Reload GE2 GE-Pres GE10 GE13 

Fuel Designation GE3 GE-Barrier 

GE8 Type I 

FANP 8x8-2 

Length (in) (Unirradiated) $ 176.6 $ 176.6 $ 176.6 $ 176.6 $ 176.6 $ 176.6 

Fissile Material uo2 uo2 U02 uo2 uo2 uo2 
No. of Fuel Rods :::49 $63 :::62 $60 $60 $74 

Initial Uranium Content (kg) $ 198 $192 $192 $ 192 $ 192 $ 192 

Rod Pitch (in) $0.738 $0.640 $0.640 $0.640 $0.640 $0.566 

Pellet Diameter (in) $0.487 $ 0.416 $ 0.411 $ 0.411 $ 0.411 $0.376 

Clad Outer Diameter (in) 2: 0.563 2: 0.493 2: 0.483 2: 0.483 2: 0.483 2: 0.440 

Clad Thickness (in) 2: 0.032 2: 0.034 2: 0.032 2: 0.032 2: 0.032 2: 0.028 

( 
Transnuclear ID 1 Ox10-92/2 7x7-49/0Z 7x7-48/1Z 8x8-60/4Z FANP 9x9 Siemens 

GE12 ENC-IIIA ENC-111 ENC Va FANP 9x9-72 QFA 9x9 

Initial Design or Reload GE14 ENC-IIIE ENCVb FANP 9x9-79 

Fuel Designation ENC-IIIF FANP 9x9-80 

FANP 9x9-81 

Length (in) (Unirradiated) $ 176.6 $ 176.6 $ 176.6 $ 176.6 $ 176.6 $ 176.6 

Fissile Material uo2 uo2 uo2 uo2 uo2 uo2 
No. of Fuel Rods $92 :::49 :::48 $60 $81 $72 

Initial Uranium Content 
(kg) $192 :::198 $ 198 :::192 $192 $ 192 

Rod Pitch (in) $0.510 $0.738 $ 0.738 $0.642 $0.572 $0.570 

Pellet Diameter (in) $0.345 $ 0.491 $0.491 $0.420 $0.357 $0.374 

Clad Outer Diameter (in) 2:0.404 2: 0.570 2: 0.570 2:0.501 2: 0.424 2: 0.433 

Clad Thickness (in) 2: 0.026 2: 0.035 2: 0.035 2:0.035 2: 0.030 2: 0.026 

( 
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Table A.9-2 
BWR Fuel Assembly Design Characteristics(1

) for the NUHOMS® -69BTH DSC 

(part 2 of 2) 

ABB-10x10- ABB-10x10-
Transnuclear ID 10x10-91/1 ABB-8x8 1 2 

ATRIUM-10 SVEA-64 SVEA-92 SVEA-100 

ATRIUM-10XM SVEA-96 

SVEA-96 + 

·Initial Design or Reload 
OPTIMA 

Fuel Designation OPTIMA2 

Length (in) (Unirradiated) :::; 176.6 :::; 176.6 :::; 176.6 :::; 176.6 

Fissile Material uo2 uo2 uo2 uo2 

No. of Fuel Rods :::; 91 ::; 64 :::; 96 ::; 100 

Initial Uranium Content 
(kg) :::;192 ::; 192 ::; 192 :::;192 

Rod Pitch (in) :::; 0.510 :::; 0.622 ::; 0.512 ::; 0.512 

Pellet Diameter (in) :::; 0.350 :::; 0.411 ::; 0.346 :::; 0.375 

Clad Outer Diameter (in) ?: 0.395 ?: 0.462 ?: 0.378 ?: 0.443 

Clad Thickness (in) ?: 0.023 ?: 0.027 ?: 0.024 ?: 0.024 

Notes: 

(2) The fuel assembly fabrication documentation may be used to demonstrate compliance 
with these fuel assembly parameters. The fuel assembly parameters are design nominal 
values. The maximum and minimum dimensions are specified to bound variations in 
design nominal values among fuel assemblies within a fuel assembly class (or an array 
type). Any fuel channel average thickness up to 0.120 inch is acceptable on any of the 
fuel designs. 
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Table A.9-3 
BWR Fuel Assembly Initial Lattice Average Enrichment v/s Minimum 810 Requirements 

for the NUHOMS®-69BTH DSC Poison Plates 

Minimum B10 Areal Density, 

Maximum Lattice Average 
gram/cm2 

Basket Enrichment(1l Borated 
Type (wt% 23SU) Aluminum/MMC Bora I® 

A 

B 

c 
D 

E 

F 

3.7 0.021 0.025 

4.1 0.031 0.037 

4.4 0.039 0.047 

4.6 0.046 0.055 

4.8 0.053 0.064 

5.0 0.061 0.073 

Maximum Lattice Avera~e Initial Enrichment(1
l 

(wt.% 3sU) 

Up to 4 5 to 8 9 to 24 
Basket Intact Damaged Damaged Damaged 
Type Assemblies Ass em blies(2l Assemblies(2l Assemblies(2l 

A 3.70 3.70 3.30 2.80 

B 4.10 4.10 3.60 3.00 

c 4.40 4.20 3.60 3.10 

D 4.60 4.40 3.70 3.20 

E 4.80 4.40 3.70 3.20 

F 5.00 4.80 3.90 3.40 

(1) For LaCrosse fuel assemblies, the enrichment shall be 
reduced by 0.1 wt.% 235U. 

(2) Allowable locations in basket per Figure A. 9-1. 
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Table A.9-4 
BWR Fuel Qualification Table for the NUHOMS®-69BTH DSC 

(Minimum required years of cooling time after reactor core discharge) 

Note: Explanatory notes and limitations regarding the use of this table follow. 
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Notes, Table A.9-4: 

• Burnup =Assembly Average burnup. 
• Use burnup and enrichment to look up minimum cooling time in years. Licensee is responsible for 

ensuring that uncertainties in fuel enrichment and burnup are correctly accounted for during fuel 
qualification. 

• Round burnup UP to next higher entry, round enrichments DOWN to next lower entry. 
• Fuel with a lattice average initial enrichment less than 0.7 (or less than the minimum provided above 

for each burn up) or greater than 5.0 wt.% 235U is unacceptable for transportation. 
• Fuel with a burn up greater than 45 GWd/MTU is unacceptable for transportation. 
• Fuel with a burnup less than 10 GWd/MTU is acceptable for transportation after 6-years cooling. 
• For reconstituted fuel assemblies with irradiated stainless steel rods, increase the cooling time by 1 

for fuel assemblies in the 24 peripheral locations of the canister with cooling times less than 1 0 years. 
No adjustment of cooling time is required for fuel assemblies in other locations or for those that have 
cooled for more than 1 0 years. 

• The cooling times for damaged and intact assemblies are identical. However, when loading five or 
more damaged fuel assemblies per DSC, an additional cooling time of 8 years is required for only 
damaged fuel assemblies. 

• Example: An assembly with an initial enrichment of 4.85 wt.% 235U and a burn up of 41.5 GWd/MTU is 
acceptable for transport after a 6-year cooling time as defined by 4.8 wt.% 235U (rounding down) and 
42 GWd/MTU (rounding up) on the qualification table (other considerations not withstanding). 
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Table A.9-5 
BWR Assembly Decay Heat for Heat Load Configurations 

The Decay Heat (DH) in watts is expressed as: 

F1 = -59.1 + 23.4*X1 - 21.1 *X2 + 0.280*X1 2
- 3.52*X1 *X2 + 12.4*X22 

DH = F1 *Exp({[1-(1.2/X3)]* -0.720}*[(X3-4.5)0
.
157)*[(X2/X 1 f 0

·
132

]) + 10 

where, 

F1 Intermediate Function 

X1 Assembly Burnup in GWD/MTU 

X2 Initial Enrichment in wt.% 235U 

X3 Cooling Time in Years (minimum 6 years) 

Note: Even though a minimum cooling time of 6 years is used, the minimum cooling time 
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requirement with five or more damaged fuel assemblies from shielding requirements is per Table 
A.9-4. 

458 



CoC 9302 Revision 5, Appendix A.9 Page 9 of 13 

( 
Configuration 1 <1l Configuration 2<1l Configuration 3<1l 

Either one of these three sets of corner locations shall only be used to load up to four damaged 
assemblies with the remaining intact in a 69BTH Basket. The maximum lattice average initial 
enrichment of fuel assemblies (damaged or intact transported in either set of cells for 
configuration 1, @9L9 set of cells for configuration 2, or 1JD1 set of cells for configuration 3) is 
limited to the "up to 4 damaged assemblies" column of Table A.9-3. 

Following the placement of damaged fuel assemblies in either configuration 1 or 2, the 
remaining g'o'fa or locations shall be used to load up to 4 additional damaged 

1 ass_emblies, with the remaining int~ct in a 69BTH B~sket. The maxim~n;J~!t.ice average initial 
ennchment for these fuel assemblies (damaged or mtact transported m gqiGI or cells 
available) is limited to the "5 to 8 damaged assemblies" column of Table A.9-3. 

Following the placement of eight damaged fuel assemblies in the set of corner locations marked 
with a"*" (shaded in ) and a"**" (shaded in 9:9!~). the locations shaded in 9r~~ro or 1\m 
in Figure shall be used to load up to sixteen additional damaged assemblies, with the 
remaining intact in a 69BTH Basket. The maximum lattice average initial enrichment for all 24 
fuel assemblies (damaged or intact transported in these 24 locations) is limited to the "9 to 24 
Damaged Assemblies" column of Table A.9-3. 

Figure A.9-1 
Location of Damaged Fuel Assemblies Inside 69BTH DSC 
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Z4 Z3 Z3 Z4 

Z3 Z3 Z3 Z3 

Z4 Z3 Z3 Z4 

Z4 Z4 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 Zone6 

Max. Deca~ Heat 
(kW/FA) <

3l 4l 0.10 0.27 0.30 0.40 0.55 0.45 

No. of Fuel 
1 2 10 16 16 24 Assemblies <

1l 

Max. Decay Heat 
per Zone (kW) <

3l 
0.10 0.54 3.0 6.4 8.8 10.8 

Max. Decay Heat 26.0 (Z)(3) 
per DSC (kW) 

Notes: 
(1) Total number of fuel assemblies is 69 for HLZC # 1 
(2) Adjust payload to maintain the total DSC heat load within the specified limit 
(3) Reduce the maximum decay heat to 70% of the listed values for LaCrosse 

Fuel assembly. The total decay heat for LaCrosse fuel assembly is 18.2 
kW per DSC for HLZC No. 1. 

(4) Decay heat per fuel assembly shall be determined per Table A.9-5. 

Figure A.9-2 
Heat Load Zoning Configuration No. 1 for 69BTH Basket 
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Z4 Z3 Z4 

Z4 Z3 Z3 Z4 

Z4 Z3 23 Z4 

Z4 23 Z3 Z4 

Z4 Z4 Z4 Z4 

Z4 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 

Max. Deca~ Heat 
(kW/FA) (4) SJ 

0.25 0.0 (1) 0.40 0.60 0.50 

No. of Fuel 
1 0 12 24 24 Assemblies (2) 

Max. Decay Heat 
per Zone (kW) (4) 

0.25 0 4.8 14.4 12.0 

Max. Decay Heat 26.0 (3) (4) 
per DSC (kW) 

Notes: 
(1) Aluminum dummy assemblies replace the fuel assemblies in zone 2 
(2) Total number of fuel assemblies is 61 for HLZC # 2 
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(3) Adjust payload to maintain the total DSC heat load within the specified limit 
(4) Reduce the maximum decay heat to 70% of the listed values for 

LaCrosse Fuel assembly. The total decay heat for LaCrosse fuel 
assembly is 18.2 kW per DSC for HLZC No. 2. 

(5) Decay heat per fuel assembly shall be determined per Table A.9-5. 

Figure A.9-3 
Heat Load Zoning Configuration No. 2 for 69BTH Basket 
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Z4 23 Z3 23 Z4 

Z4 23 .Z3 Z4 

Z4 23 Z3 Z4 

Z4 Z3 Z3 Z4 

Z4 Z4 :Z3 Z3 .Z3 Z4 Z4 

Z4 Z4 Z4 Z4 Z4 

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 

Max. Decay Heat 
0.25 0.0 (1) 0.40 0.60 0.50 (kW/FA) (4J(SJ 

No. of Fuel 
1 0 12 24 24 Assemblies (ZJ 

Max. Decay Heat 
0.25 0 4.8 14.4 12.0 

per Zone (kW) (4J 

Max. Decay Heat 29.2 (3)(4) 
per DSC (kW) 

Notes: 
(1) Aluminum dummy assemblies replace the fuel assemblies in zone 2 
(2) Total number of fuel assemblies is 61 for HLZC # 3 
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(3) Adjust payload to maintain the total DSC heat load within the specified limit 
(4) Reduce the maximum decay heat to 70% of the listed values for 

LaCrosse Fuel assembly. The total decay heat for LaCrosse fuel 
assembly is 20.4 kW per DSC for HLZC No. 3. 

(5) Decay heat per fuel assembly shall be determined per Table A.9-5. 

Figure A.S-4 
Heat Load Zoning Configuration No. 3 for 69BTH Basket 
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Z3 .Z3 

Z4 Z3 :Z3 Z4 

Z4 .Z3 :Z3 Z4 

Z4 Z3 23 Z4 

Z4 23 Z3 Z4 

Z4 Z4 

Zone 1 Zone 2 Zone 3 Zone4 Zone 5 

Max. Decay Heat 0.0 (1) 0.45 0.0 (2) 0.70 0.60 (kW/FA) <4l(S) 

No. of Fuel 
0 8 0 20 24 

Assemblies <
3

) 

Max. Decay Heat 
0 ··3.6 0 14.0 . 14.4 

per Zone (kW) <
4

) 

Max. Decay Heat 32.0 (4) 
per DSC (kW) 

Notes: 
( 1) The fuel compartment in zone 1 remains empty 
(2) Aluminum dummy assemblies replace the fuel assemblies in zone 3 
(3) Total number of fuel assemblies is 52 for HLZC # 4 
(4) Reduce the maximum decay heat to 70% of the listed values for 

LaCrosse Fuel assembly. The total decay heat for LaCrosse fuel 
assembly is 22.4 kW per DSC for HLZC No. 4. 

(5) Decay heat per fuel assembly shall be determined per Table A.9-5. 
(6) Borated Aluminum is the only poison material allowed for HLZC #4. 

Figure A.9-5 
Heat Load Zoning Configuration No. 4 for 69BTH Basket 
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MP197HB Packaging Contents Loaded with Radioactive Waste Canister (RWC) 

(3) Type and Form of Material 

(4) 

(a) The NUHOMS®-MP197HB packaging is designed for shipment of various types 
of irradiated and contaminated reactor hardware. The payload will vary from 
shipment to shipment. Typical composition of the payload consists of the 
following components either individually or in combinations: 

1. BWR Control Rod Blades 

2. BWR Local Power Range Monitors (LPRMs) 

3. BWR Fuel Channels 

4. BWR Poison Curtains 

5. PWR Burnable Poison Rod Assemblies (BPRAs) 

6. PWR and BWR Reactor Vessel and Internals 

(b) The decay heat load of the radioactive material is less than 5 kW. 

Components with high specific activity are generally placed near the center of the 
cask/container. For each shipment, the cask/container is normally filled to capacity, 
which prevents shifting of the contents during transport. If the cask/container is not full, 
appropriate component spacers or shoring is used to prevent significant movement of 
the contents. 

Maximum Quantity of Material per Package 

(a) The quantity of radioactive material is limited to a maximum of 8,182 A2. The 
radioactive material is primarily in the form of neutron activated metals, or metal 
oxides in solid form. Surface contamination may also be present on the irradiated 
components. When a wet load procedure (i.e., in-pool) is followed for cask 
loading, the cask cavity and secondary container are drained and dried to ensure 
that there are no free liquids in the package during transport. 

(b) The NUHOMS®-MP197HB packaging is designed to transport a payload of up to 
56.0 tons of dry irradiated and/or contaminated non-fuel bearing solid materials in 
this secondary container. 

(c) The maximum quantity of non-fuel bearing radioactive material loaded into a 
package shall not exceed 90,000 Ci of 6°Co. If there are other radionuclides 
(e.g., contaminants) in addition to 6°Co, the total energy release from the total 
waste shall not exceed 225,000 MeV/sec. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code .of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA Federal Services LLC 
505 South 3361

h Street, Suite 400 
Federal Way, WA 98003 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AREVA Federal Services LLC 
application dated June 30, 2007, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfillimg the requirements of 10 CFR Part 71, as applicable, antl'the conditions specified below. 

·~ .. -

Packaging 

(1) Modef No:: 7TRUPACT-IlhRackage 

(2) Description 

A package used to<tramn:mli tr~r1suranic waste containecFin a Standard Large Box 2 (SLB2) 
primarily by'ili,ghway:tr:t~d~s. J"ih~paoka_gingdmtly Js:,a Tectangular'box with an external width 
of 2,500 mm~f9E.4 inches), externaFhe'[gnt·of 2,6.5D:mm (104..3'inches), and an external 
length of 4,288;rnrn (168.8 inches] .. Tiite\interna'hca~ity dimensions are 1,840 mm (72.4 
inches) wide, 2,DO'O·mm (78.7 inches)'tall, ·and 2,790 mm>(1'09.8 inches) long. 

The TRUPACT-111 padkagi!;l.£ is comprised of the~containment structural assembly (CSA) 
made from 8-mm inner ana ol.lter·stairnless"'Stee('plates with 4-mm thick V-shaped stiffeners 
in between. A debris shield receptacle is located all around the open end of the CSA inner 
cavity. The receptacle is a 26-mm x 38-mm cross section bar with a 15-mm wide by 20-mm 
deep groove cut along its length. The 109 - 120-mm polyurethane foam, 1 0-mm thick 
puncture resistant stainless steel plate, 60-mm balsa wood layer, and the 6-mm stainless 
steel skin form the integral energy-absorbing overpack structure. A 409-mm deep octagonal 
recess in the bottom end with 6-mm thick stainless steel plate, a 60-mm thick balsa wood 
layer, a 15-mm or 16-mm thick puncture-resistant stainless steel plate, and a 120-mm thick 
foam layer protect the bottom end of the packaging during drops or punctures. 

A rectangular closure lid made from 4-mm thick V-shaped stiffeners sandwiched between an 
inner and an outer 12-mm thick stainless steel plate is attached to the packaging body 
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5.(a) Packaging (continued) 

by 44 socket head cap screws and contains two elastomer 0-ring face seals. A 
sampling/vent port with elastomer 0-ring seals is recessed into the closure lid. The inner 
stainless steel plates of the closure lid and the body along with the inner elastomer 0-ring 
seal, the sampling/vent port insert, and the sampling/vent port inner elastomer 0-ring seal 
form the single containment boundary. 

OF 

An overpack cover is designed to protect the closure lid. The outer face of the overpack 
cover contains an octagonal recess 393 mm deep. The cover structure consists of a 6-mm 
thick stainless steel cover sheet plate encasing a 60-mm thick layer of balsa wood, a 15-mm 
or 16-mm thick puncture resistant stainless steel plate, a 120-mm thick layer of polyurethane 
foam, and a 6~mm thick inner stainless'.steel c:flver plate. The edges of the overpack cover 
consist of an inner 6-mm stainless steel·plate,.,a 42-imm thick layer of calcium silicate 
insulation, a 15-mm or H\>.,.mm thick puncture-resistantstainless steel plate, a 380-mm 
thickness of 0.48 kg/drri-3 polyurethane foam, a 6-mm thick1puncture-resistant stainless steel 
plate, a 140-mm,thick layer of 0.16 kg/dm 3 polyurethane foam,.,and an 8-mm thick external 
stainless steel.plate. 

The approximate dimer;rsions..and weights of the package are as"'follows: 

Overall package·:outside :dimensions 
Width 
Length 
Height 

Maxim urn ClJrntent twe·ighl 
Maxirh:um packag.eweight 
(lnclu:din_g conte·r:1ts) · 

(3) Drawings 

2,500 :rnm (98.4 inches) 
····· "'A;:2'8B::rnm (168.8 incrn.es) 

·27,65D:mm .(t04.3 inches) 
'5.,2'10 kg'{1'·1 ;486 lb~) 

··zo;ooo:ikg (55, 116'Jbs) 

The packaging is constructed in accordance with ARE\J:AzFederal Services LLC, Drawing No. 
51199-SAR, Rev.14,she~ts,1 thr:ough21:" 

""<: 

(b) Contents 

(1) Type and form of material 

Dewatered, solid or solidified transuranic contaminated materials and wastes, any particle 
size, large objects, and bulky objects are directly loaded into an SLB2 to be placed in a 
TRUPACT-111 packaging, in accordance with TRUPACT-111 TRAMPAC, Revision 2. 

(2) Maximum quantity of material per package 

The TRUPACT-111 packaging is designed to transport contact-handled transuranic (CH-TRU) 
waste and other authorized payloads that do not exceed 105 A2 quantities. No more than 

466 

PAGES 

4 



NRC FORM 618 
(B-2000) 

U.S. NUCLEAR REGULATORY COMMISSION 

10 CFR 71 CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

1. a. CERTIFICATE NUMBER 

I 

I b. REVISION7NUMBER 'I C. DOCKET NUMBER 

I 

I d. PACKAGE IDENTIFICATION NUMBER II PAGE 

9305 . . 71-9305 . USA/9305/B(U)F-96 . 3 

5.(b) Contents (continued) 

325 grams of Pu-239 fissile gram equivalent (FGE) is generally allowed per TRUPACT-111 
package. Per the TRUPACT-111 TRAMPAC, Revision 2, the FGE limit perTRUPACT-111 
package may be increased if the payload is documented to contain Pu-240. A TRUPACT-111 
payload shall not contain greater than 1 percent by weight beryllium and/or beryllium oxide 
nor machine compacted waste. Only one SLB2 may be loaded in a TRUPACT-111 package at 
a time. 

(3) Maximum decay heat per package not to exceed 80 watts. 

5.(c) Criticality Safety Index (CSI): 0 

6. The package is for transport,ur'tbe 'CH-TRU materials and o.ther,authorized payloads that are limited 
in form to solid or solidifiedmaterial. Materials must be restricted .to· prohibit explosives, corrosives, 
nonradioactive pyrophor:ics, and pressurized containers. Within a payload container, radioactive 
pyrophorics must not exceed 1 percent by weight, and residualliquidN.olumes greater than 1 percent 

( are prohibited. 

7. Limits for physical, .nuclear, chen1ical, and gasg.eneration::pmperties shall'tl.e as defined in the 
TRUPACT-111 TRAMPAC, Revision2, .. 

8. Hydrogen must be~'Hmited to;.a moJar,:quantity that would.:b>e ·no more than::S% by the volume of the 
innermost layer of .Confinement during·;tr;ansport.· · · 

. . ·. .· 

9. Each payload shippif!g container:must:be asstgned to'a shiR¢ing categor:ycin accordance with 
TRUPACT-111 TRAMRAC, Revisicin2;'Se·ction:S:!O .. 

10. The gas generated in thejpayload and released.'fnto the cavity sha'lhbe controlled to maintain the 
pressure within the containmegt vessel below the acceptable .MaXimum Normal Operating Pressure 
of 25 psig. 

11. Venting and aspiration are required to the TRUPACT-lfl containers stored in an unvented condition 
prior to transport, to ensure equilibration of gases that may have accumulated in the closed 
container in accordance with TRUPACT-111 TRAMPAC, Revision 2, Section 5.3. 

12. In addition to the requirements of Subpart G of 10 CFR Part 71: 

\ 

(a) Each package shall be operated and prepared for shipment in accordance with Chapter 7 of 
the application, as supplemented. 

(b) Each package shall be acceptance tested and maintained in accordance with Chapter 8 of 
the application, as supplemented. 
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13. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71 .17. 

14. Transport by air of fissile material is not authorized. 

15. Expiration date: June 30, 2015. 

REFERENCES 

AREVA Federal Services LLC application dated June 30, 2007, as amended January 26, 2010, May 28, 
201 0, April 28, 2011, October 17, 2011, December 2~,201t, .. January 6 and 24, 2012, February 9 and 17, 
2012, March 13, and 20, 2012, April23 ar:~d 30;20'12, June~6,2D1.2. 

Date: 1-... d\~ I P l Lora. ... 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

i:Michael D ... Waters, ·'Chief 
::bi.censirig Bra ncb 
Di:Jisiorr:of:Spent'Fuel Storage and 'Transportation 
Offi.oe :cifi!l\lu.ol:ear!Materi·al ~Safety 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Global Nuclear Fuel - Americas, LLC 
P.O. Box 780 
Wilmington, NC 28402 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Global Nuclear Fuel - Americas, LLC, application dated 
May 5, 2009, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

( 5. 

(a) Packaging 

(1) Model No.: RAJ-II 

(2) Description 

The RAJ-II package is a rectangular box that is 742 mm (29.21 in) high by 720 mm (28.35 in) 
wide by 5,068 mm (199.53 in) long to transport a maximum of two Boiling Water Reactor (BWR) 
fuel assemblies or individual rods that meet the ASTM C996-96 standard of enriched commercial 
grade uranium, enriched reprocessed uranium, uranium oxide generic pressurized water reactor 
(PWR) or uranium carbide loose fuel rods in a 5 inch diameter stainless steel pipe. 

It is comprised of one inner container and one outer container both made of stainless steel. The 
inner container is comprised of a double-wall stainless steel sheet structure with alumina silicate 
thermal insulator filling the gap between the two walls to reduce the flow of the heat into the 
contents in the event of a fire. Foam polyethylene cushioning material is placed on the inside of 
the inner container for protection of the fuel assembly. The outer container is comprised of a 
stainless steel angular framework covered with stainless steel plates. Inner container clamps are 
installed inside the outer container with a vibro-isolating device between to alleviate vibration 
occurring during transportation. Wood and honeycomb resin impregnated kraft paper are placed 
as shock absorbers to reduce shock in the event of a drop of the package. The fuel rod clad and 
ceramic nature of the fuel pellets provide primary containment of the radioactive material. 
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5.(a)(2) continued 

The approximate dimensions and weights of the package are as follows: 

(3) Drawings 

Maximum gross shipping weight 
Maximum weight of inner container 
Maximum weight of outer container 
Maximum weight of packaging 
Dimensions of inner container 

Length 
Width 
Height 

Dimensions of outer container 
Length 
Width 
Height 

1,614 kg (3,558 lbs) 
308 kg (679 lbs) 
622 kg (1 ,371 lbs) 
930 kg (2,050 lbs) 

4,686 mm (184.49 in) 
459 mm (18.07 in) 
286 mm (11.26 in) 

5,068 mm (199.53 in) 
720 mm (28.35 in) 
742 mm (29.21 in) 

PAGE 

2 OF 

This packaging is constructed in accordance with the Global Nuclear Fuel (GNF) Drawing Nos.: 

Outer Container Drawings 
105E3737, Rev. 6 
1 05E3738, Sheets 1 and 2, Rev. 8 
105E3738, Sheet3, Rev. 7 
1 05E3739, Rev. 4 
105E3740, Rev. 4 
1 05E3741, Rev. 1 
105E3742, Rev. 3 
105E3743, Rev. 5 
105E3744, Rev. 6 

Inner Container Drawings 
105E3745, Rev.8 
105E3746, Rev. 1 
105E3747, Rev. 4 
105E3748, Rev. 2 
105E3749, Rev.6 
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Contents Containers 
1 05E3773, Rev. 1 
0028898, Rev. 1 
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5. continued 

(b) Contents 

(1) Type and form of material 

Enriched commercial grade uranium or enriched reprocessed uranium, as defined in ASTM 
C996-96, uranium oxide or uranium carbide fuel rods enriched to no more than 5.0 weight 
percent in the U-235 isotope, with limits specified in Table 1 and Table 2 below. 

Table 1: Maximum weight of uranium dioxide pellets per fuel assembly 

Type 8x8 fuel Type 9x9 fuel Type 10x10 fuel 
assembly assembly assembly 

235 kg 240 kg 275 kg 

Table 2: Maximum Authorized Concentrations 

Isotope Maximum content 

U-232 2.oo x 1 o-9 gtgu 

U-234 2.00 X 1 o-3 g/gU 

U-235 5.00 X 1 o-2 g/gU 

U-236 2.50 X 1 o-2 g/gU 

Np-237 1.66 X 10-6 g/gU 

Pu-238 6.20 X 10"11 g/gU 

Pu-239 3.04 X 1 0"9 g/gU 

Pu-240 3.04 X 1 0"9 g/gU 

Gamma 5.18 X 1 05 MeV-
Emitters Bq/kgU 
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5.(b)(1) continued 

(i) 8 x 8 fuel assemblies comprised of 60 to 64 rods in a square array with a maximum active 
fuel rod length of 381 em. The maximum pellet diameter, minimum clad thickness, rod pitch, 
water rod specifications, and poison rod specification are in accordance with Table 3 below. 

(ii) 9 x 9 fuel assemblies comprised of 72 to 81 rods in a square array with a maximum active 
fuel rod length of 381 em. The maximum pellet diameter, minimum clad thickness, rod pitch, 
water rod specifications, and poison rod specification are in accordance with Table 3 below. 

(iii) 10 x 10 fuel assemblies comprised of 91 to 100 rods in a square array with a maximum active 
fuel rod length of 385 em. The maximum pellet diameter, minimum clad thickness, rod pitch, 
water rod specifications, and poison rod specification are in accordance with Table 3 below. 

(iv) Oxide fuel rods configured loose, in a 5 inch diameter schedule 40 stainless steel 
pipe/protective case or strapped together. When fuel rods are placed in polyethylene 
sleeves, each polyethylene sleeve shall not exceed 0.0152 em in thickness. The maximum 
pellet diameter, minimum clad thickness, and rod specifications are in accordance with 
Table 4 below. 

(v) Uranium carbide or generic PWR uranium oxide fuel rods configured loose, in a 5 inch 
diameter schedule 40 stainless steel pipe. When fuel rods are placed in polyethylene 
sleeves, each polyethylene sleeve shall not exceed 0.0152 em in thickness. The maximum 
pellet diameter, minimum clad thickness, and rod specifications are in accordance with 
Table 4 below. 
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5.(b)(1) continued 

Table 3: Fuel Assembly Parameters 

Parameter Units Type Type Type Type 

Fuel Assembly Type Rods 8x8 9x9 FANP !Ox!O GNF !Ox!O 

U02 Density ::098% :::;98% :::;98% :::;98% 
Theoretical Theoretical Theoretical Theoretical 

Number of water rods # 0,2x2 0, 2-2x2 0, 2-2x2 0, 2-2x2 
(See Condition 8) off-center off-center off-center 

diagonal, 3x3 diagonal, 3x3 diagonal, 3x3 
Number of fuel rods # 60-64 72- 81 91 - 100 91 - 100 

Fuel Rod OD em :::: 1.176 :::: 1.093 :::: 1.000 :::: 1.010 

Fuel Pellet OD em :::; 1.05 :::; 0.96 :::; 0.895 :::; 0.895 

Cladding Type Zirconium Alloy Zirconium Alloy Zirconium Alloy Zirconium Alloy 

Cladding ID em :::; 1.10 :::; 1.02 :::; 0.933 :::; 0.934 

Cladding Thickness em ::::0.038 ::::0.036 ::::0.033 ::::0.038 

Active fuel length em :::; 381 :::; 381 :::; 385 :::; 385 

( Nominal Fuel Rod Pitch em 1.63 :::; 1.45 :::; 1.30 1.30 

U-235 Pellet Enrichment wt% ::; 5.0 ::; 5.0 ::; 5.0 ::; 5.0 

Maximum Lattice Average Enrichment wt% ::; 5.0 ::; 5.0 ::; 5.0 ::; 5.0 

Channel Thickness• em 0.17 - 0.3048 0.17- 0.3048 0.17-0.3048 0.17- 0.3048 

Partial Length Fuel Rods 
(1/3 through 2/3 normal length) Max# None 12 14 14 
Gadolinia Requirements 
Lattice Average Enrichmentb # 
:::; 5.0 wt% U-235 @wt% 7@2wt% 10@2wt% 12 @2 wt% 12@2wt% 
:::; 4. 7 wt% U-235 Gd203 6@2wt% 8@2wt% 12@2wt% 12 @2 wt% 
:::; 4.6 wt% U-235 6@2wt% 8@2wt% 10@2wt% 10@2wt% 
:::; 4.3 wt% U-235 6@2wt% 8@2wt% 9@2wt% 9@2wt% 
:::; 4.2 wt% U-235 6@2wt% 6@2wt% 8@2wt% 8@2wt% 
:::; 4.1 wt% U-235 4@2wt% 6@2wt% 8@2wt% 8@2wt% 
:::; 3.9 wt% U-235 4@2wt% 6@2wt% 6@2wt% 6@2wt% 
:::; 3.8 wt% U-235 4@2wt% 4@2wt% 6@2wt% 6@2wt% 
:::; 3.7 wt% U-235 2@2wt% 4@2wt% 6@2wt% 6@2wt% 
:::; 3.6 wt% U-235 2@2wt% 4@2wt% 4@2wt% 4@2wt% 
:::; 3.5 wt% U-235 2@2wt% 2@2wt% 4@2wt% 4@2wt% 
.:::; 3.3 wt% U-235 2@2wt% 2@2wt% 2@2wt% 2@2wt% 
.:::; 3.1 wt% U-235 None 2@2wt% 2@2wt% 2@2wt% 
.:::; 3.0 wt% U-235 None None 2@2wt% 2@2wt% 
< 2.9 wt% U-235 None None None None 
Polyethylene Equivalent Mass 
(Maximum per Assembly)< kg 11 II 10.2 10.2 

a. Transport with or without channels is acceptable 
b. Required gadolinia rods must be distributed symmetrically about the major diagonal 
c. Polyethylene equivalent mass calculation (refer to 6.3.2.2 of the application) 
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5.(b)(1) continued 

Table 4: Fuel Rod Parameters 

Parameter Units Type 

Fuel Assembly Type 
8x8l1J 9x9 (I) 10x10 liJ 
(U02) (U02) (U02) 

U02 orUC <98% <98% <98% 
Fuel Density theoretical theoretical theoretical 

Fuel rod OD em ::::uo ::::1.02 ::::1.00 

Fuel Pellet OD em :;::1.05 :;::0.96 :;::0.90 

Cladding Type Zirc. Alloy Zirc. Alloy Zirc. Alloy 

Cladding ID em :;::1.10 :;::1.02 :Sl.OO 

Cladding Thickness em ::::0.038 ::::0.036 ::::0.038 

Active fuel Length em :;::381 :;::381 :;::385 

Maximum U-235 Pellet Enrichment wt.% :;::5.0 :;::5.0 :;::5.0 

Maximum Average fuel rod Enrichment wt.% :;::5.0 :;::5.0 :;::5.0 

Loose Rod 
Configuration 
Freely Loose :::25 ::;25 :::25 

Packed in 5" SS Pipe or Protective Case (3l :::22 :::26 ::;30 

Strapped Together ::;25 :::25 :::25 

(I) Previous analysis (Ref. I) based on most conservative loose rod configuration (i.e., no credit taken for 5" SS pipe) 
(
2

) Including partial rods (in reality, apply dense packing of congruent rods in the pipe) and only in 5" SS pipes 
(
3
) Protective case consists of SS box with lid 
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CANDU-14 
(UC) 
<98% 

theoretical 

::::1.340 

:;::1.254 

Zirc. Alloy 
or SS 

:;::1.267 

::::0.033 

:;::47.752 

:;::5.0 

:;::5.0 

N/A 

S74'2l 

N/A 

CANDU-25 
(UC) 
<98% 

theoretical 

::::0.996 

:;::0.950 

Zirc. Alloy 
or SS 

:;::0.951 

::::0.033 

:;::40.013 

:;::5.0 

:;::5.0 

N/A 

::;130 (2) 

N/A 

6 OF 

Generic 
PWR (U02) 

<98% 
theoretical 

::::1.118 

:;::0.98 

Zirc. Alloy 
or SS 

:;::1.004 

::::0.033 

:;::450 

:;::5.0 

:;::5.0 

N/A 

::;105 (2) 

N/A 
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5.(b)(2) Maximum quantity of material per package 

Total weight of payload contents (fuel assemblies, or fuel rods and rod shipping containers) not 
to exceed 684 kg (1508 pounds). 

(i) For the contents described in 5(b)(1 )(i), 5(b)(1 )(ii), and 5(b)(1 )(iii): two fuel assemblies. 

(ii) For the contents described in 5(b)(1 )(iv) and 5(b)(1 )(v): allowable number of fuel rods per 
compartment (2 compartments per package). 

(c) Criticality Safety Index, except for contents described 
in 5(b)(1 )(v) and limited in 5(b)(2)(ii) 1.0 

Criticality Safety Index for contents described 
in 5(b)(1 )(v) and limited in 5(b)(2)(ii) 2.1 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the Package 
Operations of Chapter 7 of the application. 

(b) The packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application. 

(c) Prior to each shipment, the stainless steel components of the packaging must be visually inspected. 
Packages in which stainless steel components show pitting corrosion, cracking, or pinholes are not 
authorized for transport. 

(d) If wrapping is used on the unirradiated fuel assemblies, the ends must be assured to be open during 
the shipment in the package. 

7. Cluster separators are optional and may be comprised of polyethylene or other plastics. Polyethylene or 
plastic mass limits shall be determined in accordance with Section 6.3.2.2 (Material Specifications) of 
the application. 
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8_ Water rods are limited as shown in Table 3 above. 

For 8 x 8 fuel assembly designs, there can be either 0 or 1 water rod, and the water rod location 
occupies a space equivalent to 2 x 2 fuel rods. This is designated as 0. 2 x 2 in the table. 

For 9 x 9 and 10 x 10 fuel assembly designs, there can be either 0, 1, or 2 water rods in the 
assembly, and the water rod location occupies a space equivalent to (a) two 2 x 2 fuel rod 
equivalent spaces on a diagonal at the center of the assembly, or (b) one 3 x 3 fuel rod equivalent 
space (9 fuel rods space) in the center of the assembly. These configurations are designated as 
0. 2- 2x2 off-center diagonal. 3x3 in the table. 

9. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71 .17. 

10. Transport by air of fissile material is not authorized. 

11. Revision No. 7 of this certificate, amended to reference Drawing Nos.: 1 05E3738, Sheets 1 and 2, 
Rev. 8; 105E3743, Rev. 5; and 105E3744, Rev. 6; as listed in Condition 5(a)(3), may be used until 
August 31, 2010. 

12. Expiration date: November 30, 2014. 

REFERENCES 

Global Nuclear Fuel - Americas, LLC, application dated May 5, 2009. 

Supplement dated: August 24, 2009. 

Date: August Ql.V , 2009 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Eric Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Best Theratronics 
413 March Road 
Ottawa, Ontario 
Canada K2K OE4 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

MDS Nordion application dated May 27, 2003, as 
supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the cofiditions specified below. 

5. 

( (a) Packaging 
,'>, 

(1) Model No. F~431 Transport~~ci~kage 

(2) Description 

The Model No::f-431T;an~port P~ckage is designed to.transport Cesium-137 in either 
special form orRAMC0-'50non"spetial"formsealed $burces. TheF-431 Transport Package 
consist of: (1) 'the. overpack which providesimpa4c~~nd thermaLprotection; (2) either the 
MDS Nordion Ga~;Rmacell-1000 irradiaton{GC-1000).; or the . .MDS Nordion Gammacell-3000 
irradiator (GC-300d):which provides shielding protection; and){3) the radioactive contents in 
either special form or RAMC0-50 non-special form sealed sources which provide 
containment. . 

The F-431 Transport Package is a stainless steel cylindrical package with a 1 ,067-millimeter 
(mm) (42-inch (in.)) outside diameter and a height of 1,283 mm (50.5 in.) that is placed on a 
removable mild steel skid. The maximum weight of the package is 2,270 kilograms (kg) 
(5000 pounds (lb)). 

The overpack consists of nested cylindrical shells. The shells are made from stainless steel 
and the volume between the shells is filled with rigid foam. This foam provides insulation 
during an accidental fire. Vent holes, plugged with material designed to melt in a fire, are 
provided between the shells to prevent pressure buildup and allow a pathway for escape of 
gases from foam during an accidental fire. 
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5.(a)(2) continued 

The GC-1 000 and the GC-3000 are lead-shielding casks each with a source cavity. The 
package contents may consist of up to eight cesium-137 special form sealed sources or 
RAMC0-50 non-special form sealed sources (provided Condition 5.(b)(1)(ii) is met) inside a 
source holder, within the source cavity. The maximum total activity of cesium-137 is 113 
tera-Becquerels (TBq)(3,050 Curies (Ci)). The following are the features of the GC-1 000 and 
GC-3000: 

Irradiator Rated Diameter* Height* Lead Steel Shell Weight* 
Model Capacity Thickness* Thickness* 

GC-1000 113 TBq 457' '•• . 
... ·.· .. •··· .mm ····: . 6;1crmm 150 mm 9.5 mm 1,054 kg 

(3,050 Ci). ·{18in.) (24 in:) . (6 in.) (0.375 in.) (2,324 lb) 

GC-3000 113JBq 457 mm 610 mm 110 mm 9.5 mm 1,091 kg 
,(3,.050 Ci) (18 in.) (24 in.) (4.35 in.) (0.375 in.) (2,404 lb) 

* Nominal Values 

The approximate dimensions and weights of the package are as follows: 

Package outside diameter 
Pac;kage height 
Ca.vity diameter 
Cavity height: 
Removable ·sKid 

~, ,'B,t' ~ ,,, '·\~~'<;,:;/·,' 

Overpack weight. 
Contentsweight (max:) 
Maximum package weight 

(3) Drawings 

1,067mm(42 inches). 
1 ;48~·mm (50.5 inch~s) 

. ~59·'mrn (22·inches) <; 

. ~~}3 mm (.32,.inches) · .. ·· 
i •:1,118 mr:nX44 inchestx 1,003 mm (39.5 inches) 

'·• ... ·iX203 rnrrJ'(8 inches) .. 
· · 1 044"k9 (23oo lbsJ 

1225<l<g (2700 lbs) 
2,270 kg (5000rlbs) 

The packaging is constructed in accordance with the Best Theratronics drawing F643101-
001 ,Sheet 1, Revision J and Sheet 2, Revision E. 

(b) Contents 

(1) Type and form of material 

(i) Cesium-137 as a sealed source which meets the requirements of special form 
radioactive material. The sealed sources consist of the following special form 
sources: C-378, C-1 000, C-1 001, C-3000, C-3001, or IS0-1 000. 
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5.(b) continued 

(ii) Cesium-137 as the RAMC0-50 non-special form sealed source, provided the 
following conditions are met: 

3 OF 

• Source must conform to the specifications given in Figure 4.8 of the Safety 
Analysis Report and sealed source registry Certificate No. NR-0880-S-804-S. 

• Source must have been shown to not be leaking within six months prior to 
shipment. 

• Source must not have been damaged during its service in the GC-1 000. 

(2) Maximum quantity of material:perpackage 

113 TBq (3, 050 Cl.lrk~s). 

6. In addition to the requif~~ents of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and ·qperated in ac'cordance with the Operating 
Procedures.in Chapter iof.,the application. .· .. · ... · ·· · ,, 

(b) Each pack~~ing must beacceptance)te.stecj andimaintained in acc9rdance with the 
Acceptance Tests and Maintepance Program,in Ohapter 8 of the application. 

,j ' ' ' i.· . ,. . . •. ;• ~ •· 
. . 

7. The package authorized by this·certificate is'her~by·.approved;for.use un'der the general license 
provisions of 1 0 CFR 71.17. · · · · '.· · 

. . 
8. Transport by air of fissile material is not authbrized .. · 

9. Expiration date: June 30, :20.14. 
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MDS Nord ion application dated May 27, 2003. 

Supplements dated: April 16, July 16, July 21, and July 23, 2004; February 27 (Best Theratronics), March 
31 (MDS Nordion), 2009, May 29, 2009 (Best Theratronics), October 21, 2011, February 15, and March 9, 
2012. 

Date: A-~ri-1 41 Z.o 1 ~ 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

!Jl~ .A{ · 'A~ .. fl .~· ; 
(yJJJIJ/1/_f_ ~ 

Christine Lipa, Acting Chief · · 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety· 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way, Suite 300 
Columbia, Maryland 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 
Transnuclear, Inc., application dated 
August 7, 2006, as supplemented 

4. CONDITIONS ~ .. ''·•'; ,J:J,JJ •• 

This certificate is conditional upon fulfilling the.,~eqtiirements of 10 CFR Part 71, as applicable, and the CO)l"Oit_jons specified below. 

5. (a) Packaging 

( 1) 

(2) 

:<"< 

Model No./,:&J"N-40 
/<~~~~~?:~; .. 

····. ·.;·'~ t ·('- .. :;::"" .. :<,;~ /-':';'\1:1',:;_, 

Descriptio~:E·For de~criptiv~i~foL,~rposeii.; .• aiJ.:ltfirnemllJ~?~are approxif,D~~ted nominal values. 
·"''''Actual dimensio:m~1with tolerance~~:a:iie7as indicated o~;fbe Drawings. 

:*''~ . ,.·. . .• ;~ . ""~:···-;--";~-·-y··~";~::··~d;\"'f;t{""\· ·.:· . .cru; • ..,Ai 

;· ·• ~:,;,: ~·'.' / "' H\ :_ t;: ;;i~ ;, g ?;: :. ··\>·; •.:•;·,;,;, o: • ~ • ,. ;;;;: 

The TN-40 is designed to t~C;lQSport~t:/p:it,d~40 Pr~ssl!lf!i~e:d~V§/at~r'Rea • ., WR) s~~nt nuclear fuel 
assemblies discharged from • .the Prair:i.e;~l:§land Nu.~lerat ~,e@~~a1!ngJ3:a:nt (PINGf>}, These assemblies have 
been stored prior to shipmentdn the TN-40"pacl<age\:wsaaras"'a~·i:lr~P~oraP.e ca.SI<\at PINGP under SNM-2506. 
These 29 loaded packages at,1~he .. PINGP are.authorizedJor:sikl:g\i~~se.; Th~~:~r,:;.J-40 packaging consists of a 
basket assembly, a containment've~sel, a package·boav··.which alsu func;tiorys as the gamma shield and 
neutron shield, and impact limiters:<·l~:'transport frame, which is not P"l,Fttf>T*the packaging, is used for tie-
down purposes. ' '~ "'~ 

The containment vessel components consist ot-1h~ i~·~;~r ~-~~II and bottom inner plate, shell flange, lid outer 
plate, lid bolts, penetration cover plates and bolts (vent and drain), and the inner metallic seals of the lid seal 
and the vent and drain seals. The containment vessel prevents leakage of radioactive material from the cask 
cavity. It also maintains an inert atmosphere (helium) in the cask cavity. The overall containment vessel 
length is approximately 170.5 in. with a wall thickness of 1.5 in. The cylindrical cask cavity has a nominal 
diameter of 72.0 in. and a length of 163 in. 

Double metallic seals are used for the lid closure. To preclude air in-leakage, the cask cavity is pressurized 
with helium above atmospheric pressure. The cask cavity is accessed via draining and venting ports. 
Double metallic seals are utilized to seal these two lid penetrations. The over-pressure (OP) port provides 
access to the volumes between the double seals in the lid and cover plates for leak testing purposes. The 
OP port cover is not part of the containment boundary. 
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5.(a)(2) Description (Continued) 

The carbon steel packaging body, which also functions as the gamma shielding, is around the inner shell and 
the bottom inner plate of the containment vessel. The 8.0 in. and 8. 75 in. gamma shield completely surround 
the containment vessel shell and bottom plate, respectively. A 6.0 in. thick shield plate is also welded to the 
inside of the 4.5 in. thick lid outer plate. 

Radial neutron shielding is provided by a borated polyester resin compound surrounding the gamma shield 
shell. The total radial thickness of the resin and aluminum is 4.50 in. The array of resin-filled containers is 
enclosed within a 0.50 in. thick outer steel shell. The aluminum container walls also provide a path for heat 
transfer from the gamma shield shell to the outer shell. A pressure relief valve is mounted on top of the resin 
enclosure to limit the possible internal pressure increase under hypothetical accident conditions . 

. o/~.. ~t~.:;: ~:·~ j:.'"'~ti, -'. 

The basket structure consists of an asserri~IYD6r§tainless;st~·eY o'~Us1joined by a fusion welding process and 
separated by aluminum and poison plates· which form a sandwich p~m~lj The panel consists of two 
aluminum plates separated by a ·ROi13o·n plate. The aluminum plates prdVicfe"r!he heat conduction paths from 
the fuel assemblies to the cas~;Jmn"'er plate. The poison material provides trr~;necessary criticality control. 
The opening of the cells is 8.05 in. x 8.05 in. which provides a minimum of1/8,b .. clearance around the fuel 
assemblies. The overall b~~§.ket length (1-p,Q.O in.) is less than the~~'~-~. 9a\lity le,!iJ:f!.th to allow for thermal 
expansion and fuel assemi31~Jhandling,.,·::,.,,,1.' .,.C.:jJS,;f' 

• "'-··'' ~ ;>,:~ ·, .. 
it_ ' .,.., :~·~<-'.t"• . '1. ~»"'.:::::- " 

The impact limiters consishef balsa wood.-an€1 redwood' blocks e:@q~~~d in stainles"s"steel plates. The impact 
limiters have an outside diameter of 144iin~,2~rid gJJ@lJJ.?j"EI~;:g}~m~ter;c;ijf 92 in. to ag~~mmodate the cask ends. 
The bottom limiter is notcn'ea to fit,ov.~rthe:ltl!i.i!~rltrunnions.' :.-•paqt limiters~~~~ attached to each other 
using tie rods. The impaG:t~Hmiters-are·also~:atfaritie~~t.PWffire·. er!i!shelhll>f1h;e casr<.~with bolts. Each impact 
limiter is provided with fusig.,!5? plug·s~t\l~~;are de§j~liJ~;d:lton:ertcruring,l~~~ir~:accidB,it thereby relieving 
excessive internal pressure,,.£ach in_1~'$'q~:limit€r~-a~ Jif:tiiD9)~.·g~_ for."~'a'Rdling, c:u:reL.support angles for holding 
the impact limiter in a vertical~~·osition dtJritiig sf6fage;'>1¥m:all:nriiA-Q'@;11spacer is~~(aced on the cask lid prior to. 
mounting the top impact limiter~"to,provide a smooth·cent~ctsuq.~~~'betweeri;tpe lid and the top impact 
limiter. · ,,/ '': · ' til ~:" 

The nominal external dimensions, with: impact limiters, are 261 in. lon~~y 144 in. wide. The total weight of 
the package is 271,500 pounds (lbs.). :::: ,.,q~;{ 

5.(a)(3) Drawings 

The packagings are fabricated and assembled in accordance with the Transnuclear, Inc., Drawing Nos.: 

10421-71-1, Rev. 5. 
10421-71-2, Rev. 2, sheets 1 and 2. 
10421-71-3, Rev. 2. 
10421-71-4, Rev. 0. 
10421-71-5, Rev. 0. 
10421-71-6, Rev. 0. 
10421-71-7, Rev. 2. 
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Drawings (Continued) 

10421-71-8, Rev. 0. 
10421-71-9, Rev. 0. 
10421-71-10, Rev. 0. 
10421-71-40, Rev. 1. 
10421-71-41, Rev. 1. 
10421-71-42, Rev. 0. 
10421-71-43, Rev. 0. 
10421-71-44, Rev. 0. 

5.(b) Contents 

0 

( 1) Type, form, and quantity,ofn,af~ri~~' 
' "<~' 

71-9313 USA/9313/B(U)F-96 

The characteristics of the content~'·eflhe TN-40 packaging are limited 
W< ~'i:' 

/!><•''%t,'~~ 

l. Fuel shall be unconsolidated. 

II. 

i. Exxon 14Xl4 Standard, 
ii. Exxon 14x'f.2rHigh Burnup; 
iii. Exxon 14Xji:4 TOPR0D 

"~ I . 

iii. Westinghous~ (WE}'1,4X14 ·StanaardX and 
iv. Westinghouse}14X14 O'~J~.· · · ·· 

PAGE PAGES 

3 OF 9 

Ill. Fuel shall only haV,e'been irradiated at·fh~:,PiNGP , cycles·;;,l::tthrough 16 or Unit 2, cycles 1 
through 15. · li'·\;;_ 

\ 
~ ~~ 

IV. The fuel assemblies from On it 1, Region 4, i.e., assel;llblies''iclentified as D-01 through D-40, are 
not authorized contents. 2f;~;,. ~~l~?. .. 

V. Fuel may include burnable poison rod assemblies (BPRAs) provided: 

VI. 

i. the BPRAs have cooled for a minimum of 25 years, and 
ii. the maximum exposure of the BPRA(s) shall be 30,000 Megawatt-Days per Metric Ton of 

Uranium (MWd/MTU). 

Fuel may include thimble plug assemblies (TPAs) provided: 

i. the minimum cooling time of the TPAs is 25 years, 
ii. the maximum exposure of the TPA(s) shall not exceed 125,000 MWd/MTU, and 
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Contents -Type, form, and quantity of material (Continued) 

iii. only TPAs that do not have water displacement rods extending into the active fuel may be 
loaded into the cask. 

9 

VII. The combined weight of a fuel assembly and any BPRA or TPA shall not exceed 1330 lbs. 

VIII. The combined weight of all fuel assemblies, BPRAs, and TPAs in a single cask shall not exceed 
52,000 lbs. 

IX. The fuel shall not be a Damaged or Oxidized Fuel Assembly; a Damaged or Oxidized Fuel 
Assembly is: 

X. 

XI. 

XII. 

XIII. 

XIV. 

··: ''- t":~:,::. ;::· {r~i! .,. 
• a partial fuel assembly f[~m'wnich fu~l "piris;~r~jrni'ssing unless dummy fuel pins are used 

·to displace an am6unt ()f water equal to or greatet'th'll!n that displaced by the original pins; 
• has known or is"'s.uspected to have gross cladding fafiureiS,,Jother than pinhole leaks) or 

have structlJ.r.ah·defects sufficiently severe to adversely a(~.Ct fuel handling and transfer 
capability;,.or·· '"5::, 

• has been~exposed.to air oxidation during storage1;:a~:indicat~d:by maintenance or 

operati2:~:r:ecords ~'',:::\~~ . ,, "·, . {/: ~si~f~3·:; 
The number of0~ssemblies inth;Etont~iner sh~.'.l.notj:j~e~:d 40. '~"~ 

The assem~ly~~y,erag.e~~·~rnup;@H~~!J.:~~~~H~~t~[,;t~,~~~~~r:;:~qua}.to ~he bq[~IJP calculated according 
to the follow1nQJiequat1ons·:.. . ''·' · ··: ;; ;:: •· ,, '" ::, ·. '""'$ .... / ·.· · · 

.. ~~. .:';:: · •. , . ··. ..······· it i\ f ~·:~ ;:~·:: :,tf:::~!jj:::· 
B = -1 ,259.8X2 ~~2'Q,242K .. ~;2$i:§:1~'l;;·,J~.[;f;~.~~L~;~:l:>e,;~:~lie~}:~fll.BPRI)~i~sertions during depletion 
B = -366.95X2 + M~'770X -17,2UO;. for'ft:~$l'X:isseinb1ig~;without J?.P.R-A insertions during depletion 

'·'f('"' .·.¥ ; ;· " ~. --.~:~~~; ·~~!::} 

Where: 
B = Burnup (MWd/Nil"JieJ.~, 
X= Initial enrichment (weighJpercent (wt%) U-235) 

,~ ,''~; ... :7, <::, (. 

'.: ·.;.·- Htt::·~ "i:;{J}t''• .. ·~~~{'\<'·" 
The minimum cooling time for the fuel·assemblies'.is 30 years. Content may include BPRAs or 
TPAs, which have a minimum cooling time of 25 years. Various combinations of minimum 
assembly average enrichment and maximum assembly average burnup prior to trarisport shall be 
in accordance with Table 1-2 in this certificate. 

The maximum decay heat per fuel assembly shall not be more than 0.475 kW and 19 kW per 
package including the BPRAs and TPAs. 

The boron-1 0 (B-1 0) in the Bora! neutron poison plates in the basket must be uniformly distributed 
in the plates with a minimum areal density of 10 mg/cm2

. 
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5.(b)(1) Contents- Type, form and quantity of material (Continued) 

XV. Integral Fuel Burnable Absorber is not an authorized content. 

XVI. Fuel assemblies with the following irradiation history shall be authorized for transport: 

i. The minimum average specific power shall be 14 MW/Assembly, 
ii. The minimum hot leg average moderator density shall be 0.705 g/cm3

, 

iii. The maximum hot leg average moderator temperature shall be 584 K (592°F), 
iv. The average fuel temperature shall not exceed 901 K (1, 162°F), and 
v. The maximum average soluble boron concentration shall not exceed 675 parts per million 

based on an average over the limiting non-linear boron letdown curve. 

XVII. 

XVIII. 

The nominal length of the assemb~ a~pl bl'~hk\e't~sh9ll not exceed 6.2 in. 
-~~: ,;~;, ~:; ~ ;. ~ ", v- ""~\,~ r~~.~:~'""' :.Y / .. : 

The maximum cooling time of tf.le spent fuel shall notexceed200 years . . - , " ·. __ ; .. 'is··~ 

Table 1-1 Fuel Assembly Specifica~ioi~:~~~-
:"~·"o:~~.. . . ~;1{-.. ~.,•«.+ 

Fuel Assembly Ty.pe )'··· . 
. ···· }" 

;_;.., .. Exxon .. ; •.. .Exxon 
Fuel Characteristics,;., 14x14 .,14X~ 4 Higtl 

Standard · :Burnup 

Clad Material Zr-4 "'~'" Zr74 ···" ,i't'' ZT:~ Zr-4 
Max. Pellet OD (in.) 0.3565 0.3565 ·"\ ., 0.3505 0.3659 

Min. 
16@0.541 

Guide/Instrument 
Tube OD (in.) 

1@0.424 

Max. 
Guide/Instrument 16@0.507 

Tube Inner Diameter 1@0.374 
(in.) 

Max. Assembly and 
161.3 

BPRA Length (in.) 
Max. Assembly Width 

7.763 
(in.) 

16@0.541 
1@0.424 

16@0.507 
1@0.374 

161.3 

7.763 

485 

16@0.541 
1@0.424 

16@0.507 
1@0.374 

161.3 

7.763 

16@0.539 
1@0.422 

16@0.505 
1@0.3734 

161.3 

7.763 

WE 14x14 
OFA 

144 

179 

0.556 

0.0243 

0.400 

Zr-4 

0.3444 

16@0.528 
1@0.4015 

16@0.490 
1@0.3499 

161.3 

7.763 
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Table 1-1 Fuel Specifications (Continued) 

Fuel Assembly Type 

Exxon Exxon Exxon 
WE 14x14 WE 14x14 

Fuel Characteristics 14x14 14x14 High 14x14 
Standard OFA 

Standard Burnup TOPROD 
Maximum 

0.380 0.380 0.380 0.410 0.380 
MTU/Assembly 
Maximum Initial 

Assembly Average 3.85 3.85 3.85 3.85 3.85 
Enrichment (wt% U-

235) ,·,:. ..••... ''"•' .... 
Maximum Assembly 45,000 ... ~q,troo : '1. <. !£4Q,00G .· 45,000 45,000 

Average Burnup (see Table .. <;,(see Table (see Tabl~ "'"'t 1: (see Table (see Table 
(MWd/MTU) 1--:22,)- .. 1-2) 1-2) I' • 1-2) 1-2) 

Minimum Cooling 
. ''@8 30 30 ,l'";;30 30 

(s~'e Table (see Table (see Table (s~~·if able (see Table 
Time (years) 

1~2) 1-2) 1-2) 
.. . ·4':.'2,) 1-2) ,·,;ft'·. ..· ,. 

_..,,, 

'"""'"' ,k.__u'•'-.' 

( 

Maximum 
Assembly 
Average 2 

,'1, . r. · ( . -~ ,,~{~~r" :.;,:~-1-

.-~;"25 2.35 ··· z.7s·· · 3 3:;2s 3.4 3.6 3.85 

Burnup 
.. .;:,-:'·,'"',2-·, 

' 
(GWd/MTU) :.:'.. .. c 

. ,. 
17 30 30 30. ;" ;:so ··.,:. 30 30 30 30 30 
18 30 30 30 30 30 30 30 30 30 
19 30 30 30 30 30 30 30 30 30 
20 30 30 30 30 30 30 30 30 30 
21 30 30 30 30 30 30 30 30 30 
22 30 30 30 30 30 30 30 30 30 
23 30 30 30 30 30 30 30 30 30 
24 30 30 30 30 30 30 30 30 30 
25 30 30 30 30 30 30 30 30 30 
26 30 30 30 30 30 30 30 30 30 

( 27 30 30 30 30 30 30 30 30 30 
28 30 30 30 30 30 30 30 30 30 
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Table 1-2 

Maximum 
Assembly 
Average 
Burn up 

Notes: 

2 

0 71-9313 USA/9313/B(U)F-9'6 7 OF 9 

Required Minimum Cooling Time for Spent Fuel Assemblies (Continued) 

2.25 2.35 2.75 3 3.25 3.4 3.6 3.85 

1. For fuel characteristics that fc:ill,. . . . .. . . •.... · averag~.,..enrichment values in Table 1-2 
of this certificate,.Ad.s.e the next lower ernrichment, ·· · next bJgmer burn up to determine 
minimum fuel coolingftirne. ·· " ·•: .. :,~,..!' 

2. Fuel assemblies that''were located in the Rod Cluster C0:iitrol Assembly control bank D 
position during Unit 1 cycle.}1~andUnit 2 cyci@J s!;J•cjll have a minimum cooling time of greater 
than 35 years. · .::' ·::;\ · 

3. The assembly average enrichment and the assembly average burnup are the enrichment and 
burnup averaged over the fuel assembly, including the axial blankets. 

4. Fuel assemblies with a maximum average burnup and a minimum average enrichment for 
which no cooling time is specified in the table are not authorized contents. 

5.(c) Criticality Safety Index: 0.0 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the "Operating 
Procedures" in Chapter 7 of the application, as supplemented. 

4R7 
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(b) Each packaging must be acceptance tested and maintained in accordance with the 
"Acceptance Tests and Maintenance Program" in Chapter 8 of the application, as 
supplemented. 

(c) The package contents shall be limited to the contents that were in storage in the package 
under SNM License No. 2506 (1 0 CFR Part 72) as of May 2011. Any additional reuse of the 
packaging after post-shipment unloading of the original content is prohibited. 

(d) This certificate applies to only the 29 TN-40 packages already fabricated and in use at the 
PINGP under SNM License No. 2506 (1 0 CFR Part 72). 

(e) As part of the preparation for transport, the 48 as-installed 1.375-in. diameter SA-320 Grade 
LA43 closure lid bolts shall pe .neplacedn~y icthe;.,9A~.540 Grade 823 Class 1 bolts of the same 

(f) 

(g) 

(h) 

(i) 

(k) 

configuration. · 

As part of the prepare3fron for transport, a 0.75-in. thick by 7~;Z5-in. diameter aluminum spacer 
shall be install~,d,:petween the cask lid and the payload. '~j; 

>o • '*'"""·, 
As part of the~prreparation:1for transport, the metallic s~als"used'{pJfhe package and the vent 
and drain pe&s shall be~r:~;~;?la,·oed and tested to ~"IT!~~J:ijum allowa~e leak rate of 
1.0x10-4 ref"'cm 3/sec (at a sensitivity ofBiOx10-5/ref..;;c::fnrlsec or les{),in compliance with ANSI 
N14.5. 

.\, ::,., ... . .. • ·.· ··' ·uq,, 

Within 12 months prior .to shipmemt, the user:sl7l'aJhperiorm a.leak ~@t"e test of the entire 
containme·nf.boundary, with :an'·acc~pt<inoe::crife·rtion oft~Ox~~o-4 ref;:gfn3/sec (at a sensitivity of 
5. Ox1 o-5 ref-9,rn 3/sec,er~l~?s?· in cqmpiiarce ,vvitQ ANSI :~,v::4~:s. This3fest is necessary to meet 
the intent ofttne containrtrent acceptance tests> if•:' · 

'" ,".• ;.- :-· .. -· :· ''"'" ···. --~.0 .. { .. 
";···:..:'"·:.· .. ,, 

A temperature ·saryey shall be .. periormed ·on eaG~\~I~aded pad(~:~'e and the results compared 
to calculated ouler .. shell temperatures.irom~SAR thermal rpedel analysis in Section 3.4.7 of 
the application, as slipplemented, with appropriate adjtJ.~!rhents for decay heat and ambient 
temperature. The temperature difference between calcbfated and measured values shall not 
exceed ±25°F. 

To comply with 10 CFR 71.85(a), a neutron and a gamma dose rate survey must be 
performed over the entire surface of the overpack. Total dose rates from these surveys must 
meet the regulatory limits in 10 CFR 71.47. 

For casks that are configured for storage, the operating procedures prescribed in Section 7.4 
of the application, as supplemented, must be used to convert the storage configuration to 
transportation configuration of the package. 

Transport by air is not authorized. 

Packagings must be marked with Package Identification Number USA/9313/B(U)F-96. 
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9. The package authorized by this certificate is hereby approved for use under the general license provisions of 
10 CFR 71.17. 

13. The personnel barrier shall be installed at all times while transporting a loaded overpack. 

14. Expiration date: June 30, 2016. 

REFERENCES 

Transnuclear, Inc., application dated: August 7, 2006. 

As supplemented: June 29 and Septemb~.~.11:\2p:G7; ~~.g.tws~~·%9,r2908; December 10, 2009; March 6, 15, 
and 30, April23, May 7, June 18, July 30,'·{\"ugust26, September .... 1'5,tand December 22, 2010; May 24, and 
27, and June 9, 2011. '· 

Date: _)_'-'~_"_,((....___,l_o-ti->='2.."-"0::.....J\'-""\. 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. · 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., application dated April20, 2009, as 
supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upqnf,ulfilling the .requirements of 10 CFR Part 71, as applicable,, and the conditions specified below. 
,·\" ",, •• ,w ... , <',.'. ···' "'' 

(a) 

·~>;:~ .. :~·<~?~' ;--~, ., ),'"~ ,;~~-:"'' )t'i ~>.::. ·.: .f·, ;,• 
-: l~:·;_ .. ~"'_ .. ·~··.·_ .. :_·.:_{ ...• ·.'' .. : •• -.".·' ;."'"··.... . ~· ~ "' ' ... "' . ( ;:~~:>:~~ .. :· ;;·" 

'\"'· . ·''· ;.<: v ,.· .::·;_::~:.:~:,~~:··: > / """;\'.' .... , :~r?·;t:::_:~· } ·' ~.:: ._; •. 
Packagin~ li .:< ·> • /'' l, >.f2}:.· 

::: ~:!::j::~~\~:;~1~~~~f,fHI-~~~,,~~-: . . . 
The Model No·:-'976 Seriestransporfpael<iages.ir\plilde three versions called the 976A, 976C, 
and 976F, all d¢-~igred for Type B .. ~-~~riflti~~:~bf:f~~~9active m.a,t~rial in special form. All 
versions of the IVl~Dg~l No. 976 packag~;ir:fdlude an i'nners,QieJd container and a stainless 
steel drum with cofl<,li'~;~r inserts to position and suppo!}:!be individual shield containers 
within the package. r~e dQ,(!iJl is a 20 gallon cap~pity drum, with a 19 %" (502 mm) diameter 
and a height of 21 %" (5404t;l;m)1t~ith.'%1(§,g~~ge;"Q;itl6" (1.5 mm) thick 304 series stainless 
steel walls per ASTM 240 specifltation'S;, The'~drum lid is secured in place with a lid closure 
band, and four 3/8" -16 x %" (19 mm) long 304 series stainless steel lid closure bolts. The lid 
bolts are inserted through four 3/8" (9.5 mm) diameter holes spaced equidistantly around the 
drum diameter. The drum lid has four 304 series stainless steel blocks measuring 1" (25.4 
mm) by 1" (25.4 mm) by%" (19 mm) tall; the steel blocks are welded on all four sides to the 
underside of the drum lid and the block welds are on the full length of the block on each side. 
The cork liner inserts provide shield stability during transport and act as a thermal insulator in 
case of fire. 

The Model 855 inner shield container for the Model No. 976A package is comprised of a 
depleted uranium shield, secured within a steel welded housing, capable of loading up to 

490 



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
)•·· 1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

Ill 

5.(a)(2) 

9314 4 71-9314 USA/9314/B(U)-96 2 OF 

Description (Continued) 

eight individual sources with titanium "J" tubes. Locking assemblies secure the sources at 
the bottom of the "J" tubes. The Model 855 is approximately 11 %'' (286 mm) in diameter at 
the base by 11 %" (298 mm) tall, without the eyebolt height. Copper separators are installed 
around all exposed surfaces of the depleted uranium to prevent any steel-uranium 
interactions inside the shield container. The shield is further retained in place by 
polyurethane foam to fill the voids between the shield and the inner surfaces of the Model 
855 housing. The cover is bolted to the top of the shield container during shipment. The 
Model 855 shield weighs a maximum of 225 lbs (1 02 kg) and contains a maximum of 135 lbs 
(61 kg) of depleted uranium. 

The Mo?el 3056 i~ner shie,l.d qJ~'~t~it_ler~f~r;;l~~;~o~~~ ~o. 9~6C package is a lead shi~ld pot 
measunng approx1m_ately ?!{l:'':{196 mm) 1n d1a'meter (mclud1ng the handle bosses) w1th a 
height of 1 0.4" (264 r;flll)j:•'~'The Model 3056 inner shield'(::ontainer includes a depleted 
uranium inner cor:~s,iliE31d to provide additional shielding in:Ciqse proximity to the source 
positions during'tFc?nsport. An insert contains the "J" tubes which are closed by tube caps. 
The Model 305E:'fcon!ainer includes a cover to protect the s9<u'rC:~ tubes and caps during 
shipment, stt;iirllesssteei-~Jrapping, handle bosses, l,ifting:handle~:and weighs a maximum of 

114 lbs (5~-~=J >~:~;;:i:~~;i;·;·····\. ;-.~:~,";.-:···-, 3l"':;.;~;-!y1o?! ~-~ ··. 
The ModeLt911 inner shiei:O'Jcootain9,rifor the'McitJei;No. 976F pa¢kage is a lead shield pot 
with a maxitbum thickness'of;~!1/4 "·.~97 rn'm), enc~~ed by a welded'steel cylinder, 8" (203 
f!l~) in di~meter, 8 ~;;~,(2~~~W;~,);:9i9tr'·a'rrcf':lf·m:~~i-~~~- ~ejgh,t of W.41bs (84 kg). The shield 
hd 1s secur~9 to th~~~~n~eld ·c~~t~l-~;er!>99¥{·9Y;;,f~~Fc~talnl~~/s,~teel b?lts ~nd washers. The 
Model 191·1 ·contaiF)~:Q-;1~\9.~-~~g·n~.tJ;t~~b-~t;~~~~q~t?y·a ste,eJ~~¥-ebolt w~1ch 1s threaded onto a 
recess in th,e•l?hield';liq.;;~~l;~e ey~~Pl~iis;]f:~~-~V~9 after!l¥iqdihg the:Model 1911 into the Model 
No. 976 F pas~pge cor~-n~~~:.9fqQii~qp,JA.Vtiq~·~(ran~~9ftation. T~~re are three inner shield 
insert configaratipns t0(allowi:fpr diff~t~b§~~fil:I,Jfce~l9~~ihg appljca'tions within the Model 1911 
shield container: R· depleted Lir'anrur:rl'.YPP~'t:~nd,l.ll)V{~r shieldJitsert, a tungsten upper and 
lower shield inset;:t+~r:.a lead upper 'ar(dJoW~:n~ shiek.r~·insert~~··Additional handling source 
stainless steel, alu'mJnqrn or tungsten capsule holders Q.f:'·~aris may be used in the shield 
insert cavities. · l' , .. . . '\' · 

)F~~"'' . 't~lf>.. ··~·,t·, .,. . .• ~('Y '"~:'6, 
The maximum package weights~ar theiModeFNo. 976 Series Transport Packages are 
indicated below: 

Model No. Maximum Package Weight 

976A 300 lbs (136 kg) 

976C 190 lbs (86 kg) 

976F 263 lbs (119 kg) 
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(3) Drawings 

The Model No. 976 Series transport package is constructed in accordance with the following 
AEA Technology or QSA Global, Inc. drawings: 

R97608, Rev. H,Sheet1 
RCLM009, Rev.C,Sheet1 

R97637, Rev.A,Sheet1 
R97623, Rev. B,Sheet1 
R97623A, Rev. B,Sheet 

"· 
R97615, Rev. C, Shegt,\·'" 
R97615-1, Rev. B,':s,fleet 1 

'-<:. '<:,:/ 

20 Gallon Drum Model 976 
Clamp, Band 

Cork Spacer Top Inner 
Bottom Inner Cork Insert 
B@~{q~ l;ti)Jer,, c;{ork Insert 

~ 4? :t:~\'!>ff~ t~,~l{ )f./ 

Top Outer Corl<''ln&ert 
Top Outer Cork lns'er::t<'·' 
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Contents 

(1) Type and form of material 

lridium-192, Selenium-75, and Ytterbium-169 as special form sealed sources. 

(2) Maximum quantity of material per package 

Model Inner 
No. Shield 

976A 855 

976C .3Q56 

976F. 1911 
'· 

Nuclide 

• . 

. lr-192 

Se-75 

Yb-169 

· ·lr-192 

Se-75·•·· .. ·, ; 

Maximum Capacity 1 

Ci 

1,000 (37 TBC:O 

1,000 (37 TBq) 

865 (32 TBq) 

1,250 (46.25 TBq) 
,'." I 

1,~50(46.25 TBq) 

··. 1 ,000 (37 TB~)~ ·.·· .. · 

··1 ,000\37 TB~) 

Maximum 
content weight 

(grams) 

176 

220 

3.3 

4 OF 5 

1For lr-192, the maximum capacity i~· ba$ed.dq:6utput9uries which ar~ petermined by measuring the source 
output at 1 meter and expressing its activity' ,in ~uries derived fromthe'following: 0.48 R/h-Ci lridium-192 at 1 
m~~ . . .. , 
For Se-75 and Yb-169, the maximum capacity is based on the content curies contained in the radioactive 
source(s). 

'. - _,_-,-. 

6. In addition to the requirements of Subpart G'of 1 o~CFR Part 71: 

(a) The package shall be prepared for shipment and operated with the sources secured in the shielded 
positions of the package, in accordance with Chapter 7 of the application, as supplemented. 

(b) The package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application, as supplemented. 

(b) No new fabrication of the Model No. 855 and 3056 inner shield containers is authorized. 
Replacement components are provided as part of service and maintenance for existing units. 
Service operations for the Model No. 3056 shield container are limited to non welded components. 
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(c) Minimum values for the tensile and yield strengths of construction materials are indicated in Table 2.2.a 
of the application. 

7. The package authorized by this certificate is hereby approved for use under the general license provisions of 
10CFR§71.17. 

8. Revision No. 3 of this certificate may be used until June 30, 2010. 

9. Expiration date: July 31, 2014. 

REFERENCES 

QSA Global, Inc., application dated April20, 2009. 

Supplements dated June 30 and July 27, 2009 

Date: July 31, 2009 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

':.'~~~····~··· 
.Eric ~.;Benri~r.~Ct:lief . " :>> · 
Lic~nsing·sraricfi..: : . ,.rr:\V, 
Division of Spent FUeFStorage and Transportation 
Office of Nuclear Materi1:11 Safety· 
·and Safegu(;!r<:l$ ·· 

' • • v : ~ ., ' 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth- in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department ofEnergy 
Washington, DC 20585 

)NDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 
BWXT Y-12, L.L.C., application dated March 3, 2011. 

~~·!f(·~.: '·"·" :'. ,:f 

This certificate is conditional upon fulfillirlgitil'e requirements of 1 0 CFR Part 71 , as applicable, and the cqpeit!ons specified below. 

5. 

(a) Packaging 

(1) Model No.: 'l::;S-3100 

' 
(2) Description -/J., ''~:~;;:: ••• ,,. 

The ES-31 O!t~~ack~;~::~;; cyl~~1cal;_ ;c~~:tarmer th · ·'appro~l*~tely 11 o em (43 in) in 
overall heigh(q,lild 49-~- . : ~;_;qA~'*i' '" :ntfG11am.et;::.and is ~~!?>,~posed of an outer drum 
assembly andiW'a,J;l,.inner icontai£1m~r;i'f;l~.e;s§:et · 'ntainm~;r';ltj,.vessel is placed inside the 
drum and surm't:J~~d by a cement:(b~s~:£t~f3ora !1'!'TleutrOJ.:1,;~flsorber, Catalog 277-4. The 
purpose of the ES-~i · ·s to transport'bulk high enrichedillr,anium in various forms. 

" ~:~~~'--
"· 

The outer drum assembly c~l$jst~f a rrinf()[_£?d~!?inless steel, standard mil spec 30-gal 
drum with an increased length. Tlif·etvollilffie"'f:.®'rmea between the drum and the attached 
inner liner is filled with an inorganic, castable refractory material, Kaolite 1600 ™, which is 
comprised of concrete and vermiculite. The Kaolite 1600™ acts as both a thermal insulating 
and an impact limiting material. 

The containment vessel is approximately 82 em (32 in) in overall height and 13 em (5 in) in 
overall diameter and is constructed of 304L stainless steel. The containment boundary . 
consists of the 0.1 in thick containment vessel body and the lid assembly. The lid assembly 
consists of a sealing lid, a closure nut, and external retaining ring, which holds both the 
assembly and closure nut together. The double ethylene-propylene elastomer 0-rings in the 
top flange of the containment vessel permit leak testing of the containment vessel. The 
maximum gross weight of the package, including ~ontents, is 190.5 kg (420 lb). 
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5.(a) Packaging (continued) 

5.(b) 

(3) Drawings 

The Model No. ES-31 00 package is constructed and assembled in accordance with: 

(i) BWXT Y-12, L.L.C., Drawing No. M2E801580A037, sheets 1 through 6, Rev. C, 
"Consolidated Assembly Drawing." 

(ii) BWXT Y-12, L.L.C., Drawing No. M2E801580A026, Rev. C, "Heavy Can Spacer 
Assembly." 

(iii) 

(iv) 

(v) 

(vi) 

',<'<:13.\' ..:~~-~.;:;:,; }~ii<!ll;• 

Equipment Specifiy,;;tti~i\]kCJ~~YI\1jf'I:I;3~Q~~'8~-~001, Rev. E, "ES-31 00 Containment 
Vessel.') '\(~ J?~ ··- ~~~-~ ~~~~/' 

~,. <'~'ti~? :;.,, 
Equipme,nt;r~pecification JS-YMN3-801580-A002, R~~\. D, "ES-3100 Drum Assembly." 

:z:c~)r ·~~N;t."· · ,v 

EquiRJ:!:I,~""nLS)r;>ecification JS-YMN3-801580-A003.,~Rev·~fGc.:'Manufacturing Process 
Specffi.eation'"fG>r.Gi';aElting Kaolite 1600 TM intor~t;j~ :ES-31 OQ.;::Shipping Package." 

f~ ;~·tt~~:./ \·t~-:;;~~t>{ \ ,. "·---·-··--·· // t :~~~;:_:~:;;~[.~' )~5'Xl:; 
Eqtiip>ment Specifi'&:cltiicm JS-¥Mf\Js..:so1'58ID;JA.005, Rev. G; "Casting Catalog No. 
27i(~ Neutron Absdt:lier'for the ES-31 O.O\j3,J1rip:ping Packa@e:~" 

'--··,. ,·_,·: ~ ·. ·.. .: .:·,.. '·: ·-''"'" 

(vii) BW*J Y-1·2,.h.LC.~~~~~~illg.NQ,,ty1?88Q~~~O-A043, Rev.:!g~· ... Heavy Can Spacer 
As'sembly C~$.~.~fp~" · .. , :. ;; i! t { tt '\i.sl •·· · .... 

,,r::lf:·.,,~. .., .. , " 

Contents (Type ana4orm of:~if.: · rial p~.r;:;~ackage, and 
Criticality Safety lnde~(CSI)): ~~'";;; 

'1:;~~, .... ~ :. '/ '. '·' . <.. ·-': '!,.~~·...;:. . \;~-
The weight of the radioabt~~~ contents, coYiv,el;\Je'nce conta1ners, .~ai!p'~lift attachments, polyethylene 
bags, spacers, and other maf~rial in the containment vessel s:l!JgU.,.ffot exceed 90 lb. The maximum 
mass of off-gassing packaging ma,t§:lrials in the containm~ot vessel (e.g., polyethylene containers or 
bagging, silicone rubber pads, nylciN'bagj~A=etp~) . ..si;lglj"'fl6t~xceed 500 grams. The maximum content 
decay heat loa.d shall not exceed 0.4 wafts. t

1
"< ''"'' 

With the use of Teflon bottles as convenience containers, an additional 990 g of off-gassing material 
is authorized in the containment vessel. Off-gassing materials may be any type of hydrogenous 
material, except in the case of shipping uranium in the form of broken metal, in which case the 
hydrogenous material must have a hydrogen atom density less than or equal to that of water. 
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5.(b) Contents (continued) 

The concentration limits of uranium and transuranic constitu~nts shall be the following: 

( 1) 

Isotope Maximum Concentration 

U-232 0.040 J,Jg/gUa 

U-233 0.006 g/gUb 

U-234 0.02 g/gU 

U-235 1.00 g/gU 

U-236 0.40 g/gU 

Transuranics (except Np) ..• (i'c,, \:.:; ~l;t t: ,r_; -~ . 40.0 J,Jg/gU 

_\:>·'"' 
. .. ·-· ("'//'' Np-237 .... ""' a - -~ '' ~-- '.._, ~· J,Jg/gU - tQ "'·grams per gram of total uranrum 

b g/gU =;jnams per gram of total uranium 

0.025 g/gU 

q:~~;, ~(rr~~·: 
Uranium as sql~d metal.or alloy, packaged in stainless.::ste~l·or~~in:;;plated carbon steel 
convenience;cans. All~~$~,;et uranium include uranitf H:rminurrf~~ranium-molybdenum, and 
uranium-zirconium. M~"s..Si91 the non;.uranium port( ~"the alloy~~all be assumed to be 

uranium-23i: :>y~:~- ·_ /···:·:::.~ .,_:. ·_ .,{:_~: :. · ' 
The maxiqi;Wm uraniur:n e!trfiichi1\l:)ent-·is··1·60·;weig,,, -.~e~cent U-235. 

i .prr·;,_ ~~~-:.:·Jr~~l:r . .· ... ··, ~~j5·~ ~>:::· .. ~-- ·\J~· .:'> ~: :· 

For conten'fs:,that ·- .• 4oe.sh:Yp Slfl:a: , ne s·paeiers must~e in accordance with 
BWXT Y-14;-nl.L.C.,,;;: :. 

1
'·'t]' N@~ b~-:~~~0~026 . ','2E80H~.?@~043, and Equipment 

Specificatidf-f'jS-YM"' .;a@~~~ '$~s~'e"Giliied;i . ·· onditiomW:ISJb. 5.(a)(3). The quantity of 
,., '··,,i'~· : ;,<'· ··. " -~.'.• ~'4%R- ... ,.,;,,.., ful~ :: (-~')< 

fissile materiafln,.anY cenverijence-:· iall n ·· · ·ed one .tF!ird of the mass loading limit 
'v.il!f'"<~""' , ·, ,,' ... f,·:'· ·,·,'··.···". ·. ·.. ··:.-:-·F""'~-; 

per package for t~~t content. "Spa·g;~ri~ ;mm:s\"b ioned b~:tween every two convenience 
(1," • .,.·<· •• ~ .. ,, £ .. k ·;""'""•' c:. 

cans, or in the case}®f shipping one coRvenience can onl}t, the spacer must be positioned on 
_;;·,,,- ·i,;_, 'C ·~i' 

top of the single cant:_} fi~,;:t 

(i) For metal and allo/r~"the;iorrn~fs·r:y!:la g·~gmetric shapes, meeting the following 
restrictions, mass limits are listeC:l in Table 1. Contents not meeting the following 
restrictions must be shipped as broken metal (see Condition No. 5.(b)(1 )(ii)). 

(A) Cylinders having a diameter no larger than 4.25 in 
(maximum of one cylinder per convenience can) 

(B) Square bars having a cross section no larger than 2.29 in x 2.29 in 
(maximum of one bar per convenience can) 

(C) Slugs having dimensions of 1.5 in diameter x 2 in tall 
(maximum of 10 slugs per convenience can) 
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5.(b)(1) Contents (continued) 

Table 1: Loadin Limits for Metal and Allo in Solid Geometric Shapes 

Solid uranium metal or alloy 
(specified geometric shapes) 

Uranium 
Enrichment 

(weight 
percent U-235) 

CSI 
With Spacers 

Maximum Mass U-235 
(kg) 

No Spacers 
Maximum Mass 

U-235 Per 
Package (kg) 

Cylinders 

Per 
Convenience 

;·- """"'·" Can 

Per 
Package 

25.000 15.000 
(3.24 in.< diameter:::; 4.25 in.) 

Cylinders 
(diameter :s; 3.24 in.) 

18.000 

(ii) 

Square Bars 30.000 

Slugs 17.374 

Slugs Spacer req'd 

Slugs Spacer req'd 

Slugs Spacer req'd 

-"1:<- ~' "'%\,, ;'~;H, .••'' :··~- : _::~* 
For metal and'~IIQ¥. defined as' breW } , .,:e1?1f*m imits are,:sJSiecified in Table 2. Uranium metal 
and alloy pieceS'"mii?t have a surface:iare'a~to-mass ratiq ef'rndt greater than 
1.00 cm 2/g or mustn0t,']pass freely through a 3/8-inch ~~~D"95m) mesh sieve. The uranium metal 
must also have had no mo~;than a limited conta~t"with'water and been subsequently dried. 
Particles and small shapes4:1iat~"no.t-flass;!4'1is~1ze restriction, as well as powders, foils, 
turnings, and wires, are not permiftedrunless"'they are in a sealed container under an inert cover 
gas. Uranium material or alloy which has been stored in water or is visibly wet at the time of 
packaging is not authorized to be shipped in this package. 
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5.(b)(1) Contents (continued) 

a e oa 1ng 1m1ts or 01 T bl 2 L d. L' . f S I'd M eta or oy rn t e All . h F orm · e 1ne as ro en Df d B k M eta 

Uranium Enrichment With Spacers No Spacers 
(weight percent U- CSI Maximum Mass Maximum Mass U-

235) U-235 (kg)8 235 Per Package 

Per Convenience Per Package 
(kg)a 

Can 

> 95 and :s; 100 0.0 0.925 2.774 Spacer req'd 

0.4 1.850 5.549 Spacer req'd 

( 

'""">:~ ."'·•;- , .. 
tl:·~ ' 0.8 S.:-" i~~,d8-s . 9.248 Spacer req'd 

•:;., ,. ./ I•" '~ ': 

,4'•;; 1,.$2• ,. -'"""'•;;.( 

2.0 4.624 13.872'~, .. Spacer req'd 

.2i~:- 8.323 24. 969·""·:~:]:·::· Spacer req'd -
.c~~ 

·-,. .· . ' 
•"~-~ > 90 and :s; 95 lc.· ·,.~'!;~- '';:::~;§':1"6 Spacer req'd 1 ~::·~· ._ 1.172 

:-ir-'%!1(!)_4 {1i.::~;.2p51··~::" 1·/ }~~t2~. 154 
,,M 

I~ Spacer req'd 

;~1~~\.: .· 
>-·:,,.., 

"'IP!l \,.,~ 

3 ... 9.tot: ;:'':L::~:L,_ 
t~ -"'::r~~ ··~"' 

'"0.8 
'"" 

•. ':?::k' ~WO. 549 -~'E'" Spacer req'd . 

.,/'.2.0 ·;~ !> 
.. ,7;;•2\;~~d-· "~~ } l 1i~,.(ltt-~:::: • . .. ~f!iZ 

Spacer req'd : ••. :~h''""l:'t" Z\ii··t~ ':>· c,,:,- 1 ~~~~:.tD;1· 
1 .... : •·:· ''';!\•; 

•·:z~ b'~*i::t;"' ~-~UJ ~ g~~~i: -~::-~. f"'3,2 s?i:9~ ~~- 3 Spacer req'd 
i. ·'"'"'"'- i _,,;c,•pa.,· .. , ''; -· j. '-~<>·~-. .. · .. ·.~, .. iFOt;~,(,i1f ·~ ,:;.~:;~i~·::::3. 333 r::·:.··<;· > 80 and :s; 90 '®~d 1 '1 11' . . Spacer req'd · ... ,"/.~ 

o.4':t~~,;~,11 
'-• 

~' iJ! 
_.:. 

,':'.'' ,·_ 

2.5m:r .. ·, 7 500'* Spacer req'd . :. ' 

"',./ 
.; '_;,.,~,·~;-~_ 

0.8 4.167 12:6DO Spacer req'd 

2.0 
/,,~,.. 6~&'7 .,~~~-· 'il ""''!ii:k, 20.000 

Spacer req'd 

3.2 9.445 28.334 Spacer req'd 

> 70 and :5 80 00 1.483 4.450 2.967 

0.4 2.967 8.900 5.192 

0.8 5.439 16.317 8.900 

2.0 8.406 25.218 17.059 

3.2 9.395 28.184 27.692 
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Uranium Enrichment 
(weight percent U-

235) 

> 60 and:::; 70 

CSI 

0.0 

0.4 

0.8 

2.0 

3.2 

}"'''": ·.~ 

'·'·3.2 
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With Spacers 
Maximum Mass 

U-235 (kg)a 

Per Convenience 
Can 

Per Package 

1.733 5.198 

4.332 12.996 

6.931 20.793 

8.231 24.692 
~"w.r;. 

tr~4.692 
P. " 

No Spacers 
Maximum Mass U-
235 Per Package 

(kg)a 

3.249 

5.848 

13.646 

21.444 

24.692 

5.576 kgU 

14.872 kgU 

28.814 kgU 

35.200 kgU 

35.200 kgU 

PAGES 

8 

a All limits are expressed ib)<g U-23:~iunles~"S:'Pl~'~ffi~~9 .. Jl§ Jffiql:r'means'kilogGa:m;~s of total uranium. 
:,~// /' .·,~~~~~~j.,+ $~"~'~i:-·~;;;~;:,:.:. r:.·.' t::~ ~~ ~ .;:~~x. ; ~ /Sr,~<.:, ·: . .f~~=e~~-" 

(2) Uranium as ox4<de, wtl.rc ·· .·: incJ:14pe:Wt;D~. ackag:e'd in stainless-steel, tin-
plated carbon~fe.el, o?im . ji~;Y.;ic;;~. "' ' '·· 1i~~zeans,,"" polyethyJ~ne bottles. The physical form 

(3) 

of all contents 'is'v'aense, 1IG>osedpowde . .. ~may'·-- ·;r 'in clumps" and pellets. Moisture content 
in oxide is limite<l:tq,,3 weight perrce'f1f~,~~fer: ·G-ar "f ompour,J:Cfiare not authorized. Two types 
of loading are autll'@nliz;ed: · · ·· · 

::t:.:/1 "~~,·c(;:~~~-} 4"~-o:~~C' 

(i) A mass limit of 1'5. 13~ of oxide, with a m~~.imum' mass of 9.682 kg U-235 and 921 g 
carbon with a CSI of'Ofb. 'f!:l•\"· ,,.,,,,, •• ,~7~ oo"'>P·' 

(ii) A mas~ limit of 15.13 kg o)fide, ~lh a 4n'axi~um mass of 12.32 kg U-235 andno carbon, 
with a CSI of 0.4. 

The maximum uranium enrichment is 100 weight percent U-235. No spacers are required in the 
containment vessel. Shipments of oxide must be complete within 12 months of sealing the 
containment vessel. 

Solid uranyl nitrate in the form of uranyl nitrate crystals, UNx, and [U02(N03)z·xH20, where xis:::; 
6). Uranyl nitrate crystals must be contained in a non-metallic convenience container (such as 
Teflon bottles). The mass limits are specified in Table 3. The maximum uranium enrichment is 
100 weight percent U-235. No spacers are required in the containment vessel. 
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5. (b )(3) Contents (continued) 

Table 3: Loading Limits for Solid Uranyl Nitrate Crystals 

UNx Seal Time8 CSI UNx loading limit U Content 
(X value) (months) (kq) (wt %) 

> 0 and S:3 
2 0.4 11.90 >52 and:::: 61 
4 0.4 6.70 >52 and:::: 61 

> 3 and:::: 6 
2 0.4 9.17 > 46 and:::: 52 
4 0.0 4.75 > 46 and:::: 52 

a. Seal t1me IS the length of t1me after the contamment vessel1s sealed that the shipment must be complete. 

(4) Unirradiated TRIGA fuel elements and pellets (sections). The fuel is composed of uranium 
zirconium hydride (UZrH). Tf1e !;:Jra~1izlm f@"'~r1'GemtJ:atiDn in the fuel is a nominal 8.5 weight percent, 
and the maximum H to _Zr~fa~~)114He rue'l i's :2:d'~T~.~~~aximum uranium enrichment is 70 weight 
percent U-235. The ,fuel""settions may be from any oftl'lrrei~ tY.pes of fuel elements: standard fuel 
elements, instrume1;1t~:d'standard fuel elements, and fuel foll.®wer control rods. The U-235 mass 

~.T~:' .;i;1f>\ 

for standard and~f,;r~ffumented fuel elements is a nominal 136,g,rtams per element, and the U-235 
mass for fuel follower control rods is a nominal 112 grams per e:l~i:ment. Each fuel element 
contains three~ciel secti.ons11seither stainless steel or al,wll1ihwm Cia.d*or unclad. The fuel elements 
are approximat€'ty 15 int~<:c~-·:n··length, with sectiops·.~i~:t:oximately~. inches in length; the 
approximate~:iameter of th \el is 1.4~'Ii1iches ~or,t~:ff:Standard anflir~strumented fuel elements, 
and 1.31 in~mes for the fu~l .. @wer con\rbl rods·. w!;(€tf~el elements"'and sections are packaged 
within staintess steel qrtin~pl~~d<cqr~Q:r:i!"§t;Ei;§.! ~en&z.$111iehce cans. QJ§assembled fuel elements 
are to be pa'c1$aged :yvlttnja ma~m:l!l.mu of three( . ,• .. :ions,, or~threel!fQel elements, per 
convenienc~ltem. Fl:i~IFSection$;£f~< lj~r~~1 . . >ilen:u;~~ts:.r,nay nG!~be mixed within a single 
convenience c;~n. A . :''lilm ol" '· ... ~®!it\fie~i'ence c ·· · th dis~S$embled fuel elements may 
be loaded int~:a''z~ingle~ . e,~~:c~~~t~lni~~~te_ afuminy,ri'l'Aclad elements with crimped 
ends are to be~J9a'ckageCii;,in- "Tngfe"cec8·~e;mren'b-e;.o- ith a ma~im:um of one can per package. 
No spacers are ,;;-s-quired. The 11l:laxtrm~:~li\TI':q;liJantit . _ssile mateci'81 per package is 408 grams U-
235. The CSI is b!f!Ct~;' · · .· · ·' . ··.;,,, 

~ .\ 
6. The vent holes on the outer st~~~ drum shall be capped closed d~Ifng transport and storage to preclude 

entry of rain water into the insulation?#C:·avit¥?Pf tb,~ .. dQ.J:ID;h 
~<:-,:~::t;, 3'£?. ·:.~{;, 

7. Content forms may not be mixed in a single ES-31 00 containment vessel. 

8. Any combination of convenience can sizes is allowed in a single package, as long as the total height of 
the can stac.k (including silicone rubber pads and spacers, if required) does not exceed the inside 
working height of the containment vessel (31 in). Any closure on the convenience can is allowed. 

Empty convenience cans, spacers, silicone rubber pads, and/or stainless-steel scrubbers (i.e., stainless 
steel trimmings that act as dunnage) may be used to fill the void space in the containment vessel. 
Empty convenience cans must have a minimum 0.125 in diameter hole through the lid. 

1 0. The contents and the convenience cans may be bagged or wrapped in polyethylene or nylon for 
contamination control provided the limits of Condition No. 5.(b) are met. 
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11. The mass of unidentified constituents in the content to be shipped shall be counted C)gainst the fissile 
mass loading limit. Content shall not contain unevaluated moderating materials. 

12. Transport by air is not authorized, except for shipment of unirradiated TRIGA fuel pellets, as described 
and limited in Condition No. 5(b)(4). 

13. In addition to the requirements of Subpart G of 10 CFR Part 71: 

8 

(a) The package shall be prepared for shipment and operated in accordance with the Package 
Operations in Section 7 of the application (with the exception of the uranyl nitrate shipping times in 
Section 7.1.3.3 of the SAR). The uranyl nitr.ate shipping times shall be in accordance with Condition 
5.(b)(3). 

(b) Each package must meet the Accel?~.a~;~e T~~'tsJ~9d.M~intenance Program of Section 8 of the 
application. 1£:,7\ '• ' " • '"'"' \ • .J1' Ll/ 

~. ?;;c." 

The package authorized by tl:l}s"6ertificate is hereby approved ·f;~~;?e'<under the general license 
provisions of 10 CFR 71J·T""'' 

''\'•"*.': 

15. Expiration date: AprilS~.; 201·6. 
;:- ,, 

Jm.icl)q:el 
' ~-- ;J,j"l,l(l:~ 

C1cemsm , .. a . 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

I ·-·,.,te: Maytq?012 

( 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Alpha-Omega Services, Inc. 
9156 Rose Street 
P.O. Box 789 
Bellflower, CA 90706 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AOS application, Revision H, dated 
December 30, 2012, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model Nos.: AOS-025A, AOS-050A, AOS-100A, AOS-100B, and AOS-100A-S 

(2) Description 

A cylindrical stainless steel packaging, designed to transport Type B quantities of 
encapsulated solid materials or solid metals meeting Normal or Special Form criteria. The 
packaging is available in three model sizes- AOS-025, AOS-050, and AOS-1 00. Tungsten 
alloy is used as shielding material in model numbers with the suffix A, while carbon steel is 
the shielding material for model numbers with the suffix B. The Model No. AOS-100A~S has 
a double-ended opening configuration to be either loaded or unloaded from either end of the 
package. All models use a double 0-ring arrangement seal in the lid joint. 

The packaging includes an outer shell, a cavity, a shielding cylinder and shielding plugs, a 
bottom plate, a lid and lid plug. The outer shell and the cavity cylinder interlock to encase the 
shielding cylinder, made of either tungsten or carbon steel. A weldment attaches the upper 
portion of the cavity to its lower portion encasing the shielding. At the cavity's closed end, the 
shielding plug is encased between the cavity bottom wall and the packaging bottom plate. 
The shielding plug encased on the lid plug is of the same size and material (tungsten or 
carbon steel) as the one encased at the bottom of the packaging. The lid consists of a flat 
disk, with recessed areas concentric with the bolt holes on the top surface, to protect the 
bolts from impact loads. The packaging may use either elastomeric or metallic lid seals: the 
Model Nos. AOS-025A and AOS-050A elastomeric seal has two 0-rings and one flat metal 
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5.(a)(2) Description (Continued) 

I 

I 

retainer ring, while the Model No. AOS-1 00 has two 0-rings and two SS300 series flat 
retainer rings. The metallic seal for all models is a double "C" cross section seal. 

Additional packaging components include lid bolts and port plugs with their threaded pipe 
plugs, 0-ring seals, port plug covers, and a pair of trunnions with their attachment bolts. The 
impact limiters consist of a thin-walled stainless steel cylindrical shell, filled with polyurethane 
foam, with a dish head at one end and a flat disk at the other end. At the dish-head end, 
another recess is provided to reduce the area available for impact during a head-on drop 
event. Twelve (12) squared ribs are attached to the inner wall of the cylindrical recess 
section of the flat disk end. Eight (8) of these ribs extend beyond the flat disk plate and are 
used as turnbuckle attachment points. The turnbuckles join the impact limiters and partially 
enclose the packaging. For the Model No. AOS-025 package, the turnbuckles are replaced 
with "J" hooks. The package is transported in the upright position, using a shipping cage and 
a pallet. The maximum weights of the package, including contents, impact limiters, all 
associated hardware, packing and shoring material, shall not exceed the values listed below: 

Model Width in a Height in a Packaging Packaging Cavity Cavity Maximum 
transport transport OD Height OD Height Package 
configuration configuration (in.) (in.) (in.) (in.) Weight 

(in.) (in.) (lbs.) 
AOS-025A 18 21.38 7 9 1.62 5 220 
AOS-050A 35.75 36.63 14 18 3.25 10 1,500 
AOS-100A 60.96 71.65 28 36 6.50 20 12,500 
AOS-1008 60.96 71.65 28 36 6.50 20 11,000 

AOS-100A-S 60.96 71.65 28 36 6.50 20 12,500 

(3) Drawings 

The packaging is constructed and assembled in accordance with the following drawings: 

Model Assembly Rev. Impact Rev. Packaging Rev. Liner/Axial Rev. 
Limiter Shielding Plates 

AOS- 166D8142 H 105E9722 G 166D8143 G 183C8485 F 
025A 
AOS- 105E9718 H 166D8138 G 166D8137 G - -
050A 
AOS- 105E9711 H 105E9713 G 105E9712 H 183C8491 G 
100A G001 
AOS- 105E9711 H 105E9713 G 105E9712 H 183C8491 G 
1008 G002 
AOS- 105E9711 H 105E9713 G 105E9719 H 183C8491 G 

100A-S 

504 

5 



I 
NRC FORM 618 U.S. NUCLEAR REGULATORY COlli! MISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES ., 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

( 

9316 2 71-9316 USA/9316/B(U)-96 3 OF 

5.(b) Contents 

(1) Type and form of material 

Activation product radioactive materials as Normal or Special Form. Special Form materials 
shall have a current certificate. Normal Form materials shall be enclosed in an inner 
container. The inner container is considered to be a "shoring device." 

Any material with a melting point less than 900°F shall be in Special Form. 

(2) Maximum quantity of material per package 

(i) Maximum decay heat: 10 watts for Model No. AOS-025A; 100 watts for Model No. 
AOS-050A; 400 watts for Model Nos. AOS-100A, AOS-100A-S, and AOS-1008. 

(ii) Maximum weight of contents: 10 lbs for Model No. AOS-025A; 60 lbs. for Model No. 
AOS-050A; 500 lbs. for Model Nos. AOS-100A, AOS-100A-S, and AOS-1008. 
Maximum weight includes any shoring devices and any additional shielding plates. 

(iii) Fissile materials and irradiated fissile materials containing fission products are 
prohibited. Free-standing liquid is not authorized. 

Table 1- Activity Limits (T8q) 

Isotope AOS-025 AOS-050 AOS-100A AOS-1008 
AOS-100A-S 

Co-60 4.55E-03 7.84E-02 123 0.362 
Co-60 Pl - - 810 4.14 
Cs-137 0.392 11.1 2950 19.5 
Hf-181 - 81.4 3370 138 
lr-192 2.68 47.7 2410 85.8 

Zr/Nb-95 - 1.06 913 2.36 
Ho-166 0.44 6.55 - -
Yb-169 147 1470 - -

Use of Liner No additional (lJ (1) 

Shipping required shielding Axial shielding Axial shielding 
Configuration required plates required plates required 
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6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures of Chapter No. 7 of the application, and 

( 

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter No. 
8 of the application. 

7. For transport by air, quantities are limited to the lesser of Table 1 of this certificate or 3,000 A2. 

8. For contents meeting Normal Form requirements, the package must be leak-tested to 1 o-7 std 
cm 3/sec prior to the first use of the package, and prior to each subsequent use. 

9. When contents are loaded under water, or if water is introduced in the cavity of the package, the 
package must be vacuum dried prior to shipment and the cavity of the package filled with helium for 
such shipments. 

10. The sealing surfaces of the package must be inspected. The metallic seal shall be replaced prior to 
( each shipment. The elastomeric seal can be used only for shipment of Special Form material. 

11. Appropriate shoring devices, to secure and immobilize inner containers, must be comprised of 
materials compatible with the radioactive contents and the cask cavity material. All shoring materials 
within the cavity must have a melting point greater than 900°F. 

12. Torque values for the lid bolts and the connectors of the impact limiters must be as follows: 

Model Lid Bolt (ft-lb), lubricated Impact limiter connector (ft-lb ), 
lubricated 

AOS-025A 35 10 
AOS-050A 62.5 3 
AOS-100A 500 70 
AOS-1008 500 70 

AOS-100A-S 500 70 

13. The weight of the foam in each impact limiter must be measured and its average density calculated 
based on the known volume of foam fill. 

14. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

15. Revision No.1 of this certificate may be used until May 31, 2014. 

16. Expiration date: February 28, 2017. 
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REFERENCES 

Radioactive Material Transport Packaging System Safety Analysis Report for Model AOS-025, AOS-050, 
and AOS-100 Transport Packages, Rev. H, dated December 30, 2012. 

Supplements dated: April 4 and May 14, 2013. 

( ..Jate: MayJ..1, 2013 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson,- Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way 
Suite 300 
Columbia, MD 21045 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AREVA NP, Inc., application dated March 13, 2007, as 
supplemented. 

4. CONDITIONS 

"i. 

This certificate is conditional upon fulfilling·t~e requirements of 10 CFR Part 71, as applicable, and .the,conditions specified below. 

(a) Packaging 

( 1) Model Nos::' MAP-12 ar~tJ;MAP-13 · ' 

(2) D . f ·•- ·•. ·· .. 
escrrp ronc i ')' i?::~~(:f;>P, ,'' ~-·~-~;;:;;::_:;~•-, • ,,-/)·" if: :, ... 'CCi 

The MAP package ·i~~:Ciesi~'netCf6'(t~~mspotf;:LlAirr~.diateq·:'uiat:lium f~~:l assemblies with 
enrichment yp to 5:GJi·~-~r:ght per~E?rit.; 1ji~e; p~dkage is~~sfgned to:carry two fuel assemblies 
with core components. ;w~e.,pc:~eka_ge'cdn'sists.:qf two.:componel}ts:"a base and lid. The 
containment-:§y.stem ofi.the:l'Q'IAP-pacl<a.g'e:qs the~fu~.l~iod cladding:<: 

The base consists .. 0f a fixed stain"iess ste·eJ strong.Jback wbich.supports the fuel assemblies. 
A series of inner stiffet:lers are secured'ici the underside ·of:.the strong-back to support the fuel 
assemblies. A neutrowmoderator and absorber are posiHoned directly beneath the strong
back between each inner s1iffener. The base inqepstiffeners are retained by a stainless steel 
cover. Exterior to the cove.r'is aJayer"ctf:Tigiaipolyurethane foam and an outer shell of 11 
gauge stainless steel. A 12-gauge stainless steel sheet is provided between the two middle 
stiffeners. Four stainless steel outer stiffeners support the package base. The payload rests 
on the "W" shaped strong-back (referred to as a W-plate) and is held in place with hinged 
and latched aluminum doors. The lid is very similar to that of the base- a "W" shaped 
stainless steel inner shell is fitted with a series of inner stiffeners, neutron moderator and 
absorbers, and a stainless steel cover is fitted over the stiffeners. The lid is fitted with 
trapezoidal impact limiters at each end. The impact limiters are constructed from rigid 
polyurethane foam encased by the package outer stainless shell skin. The base and lid 
include end plates with interlocking, interfacing angles. 
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5.(a) (2) Description (continued) 

There are two models of the MAP package, the MAP-12 and MAP-13. The weights and 
dimensions of the package are as follows: 

MAP-12 (for 144-in Maximum Nominal Active Fuel Length): 
Maximum Gross Weight 8,630 lbs 
Maximum Payload Weight 3,400 lbs 
Outer Dimensions 

Length 
Width 
Height 

208in 
45in 
31 in 

MAP-13 (for 150-in Maximum :Nominal 1\ctive:,~[Jell.::ength): 
Maximum Gross Weight · 8,630 lbs 
Maximum Payload ;Weight 3,400 lbs 
Outer Dimensiol\lS' · 

Length 
Width',.: 
Height·· 

·'"'"~·,.· 

(3) Drawings 

221 in 
45in 
31 in 

OF 

The MAP-.12and MAP-13;~pa·okagesare::fabr:icated~;ar:rd assembled:in accordance with the 

following )\~VA ~P~!"c '!>i~~~B1o!";n., ,1'~}F · i_t~'i.'~ •• 

9045393, R~N, 6; .-.~-~.-·.~_·:;i~.\_·._ .. : •.. •_._ .. • ...... 'J.' .• ,~ .9.0~§4.0'2, Rev. 4,-. "· .. 
9045397, Rev~' 1; ··· · 1 : ~gb~s4ds;::Hev~ .s:·t·~·, 
9045399, Rev·~J2; .... :; · .<r"~,:;:~;-~--·· ·~2:e,:®,~~4b4i::J=~:a.Y:.f~'$:; 
9045401, Rev.,.3; · 'l1!Jiq\5·z+Q5, ~ex,~·::3. 

(b) Contents 

(1) Type and Form of Material 

Enriched commercial grade uranium or enriched reprocessed uranium, as defined in ASTM 
C996-04, oxide fuel rods enriched to no more than 5.0 weight percent in the U-235 isotope, 
with limits specified in Table 1 below. 
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5.(b) Contents (continued) 

(2) Maximum Quantity of Material per Package 

Table 1: Maximum Authorized Concentrations 

Isotope 
U-232 
U-234 
U-235 
U-236 
U-238 

Np-237 
P:u02S8 

···· R.t!~23'9 
Pu-240 

Gamma Emitters 

Maximum Content 
2.00 x 1 o·s 919 u 
2.00 x 1 o·3 gig u 
5.00 X 1 0"2 g/g U 
2.50 X 10"2 g/g U 

Balance of Uranium 
1.66 X 10"6 g/g U 

""'~'6.20 x 1 o·11 g/g u 
· 3,.o~,x 1 o·s gig u 

3.04''X .10-9 g/g U 
5.18 X 105 Mt3V.:...Bq/kg u 

•" 
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5.(b) Contents (continued) 

(3) Fuel Assembly 

(i) The parameters of the fuel assemblies that are permitted are specified in the table 
below. 

Fuel Rod Array 

Assembly Type 

No. of Fuel Rods 

No. of Non-Fuel Cells 

Nominal Fuel Rod Pitch 
(in) 

Maximum Pellet Outer 
'liameter (in) 

, fVlinimum Fuel Rod 
Outer Diameter (in) 

Minimum Clad Wall 
Thickness (in) 

Minimum Guide Tube 
Wall Thickness (in) 

Minimum Guide Tube 
Outer Diameter (in) 

Number of Guide 
Tubes 

Minimum Instrument 
Tube Wall Thickness 
(in) 

Minimum Instrument 
Tube Outer Diameter 
(in) 

Number of Instrument 
Tubes 

I 
Clad/Tube Material 
Type 

II Maximum Active Fuel 
11 Length (in) 

14x14 15x15 16x16 17x17 

2 2 3 2 

176 179 208 216 204 236 264 264 

20 17 9 21 20 25 25 

0.580 0.556 :. 0.568 0:550 0.563 0.506 0.502 0.496 . ·::,, .. -~-: I ·. 
·. 

0.3812~ 0.3682 0.3622 0.3707 0.3742 0.3617 ':'({3682 0.3282 0.3252 0.3232 
' -~ ·~ 

'· 

0:•4:3:8 
·. 

0:.0245 
. .. :: .· .. >. 

0.0230: 0.0220 
... -,. 

0,0245 
,- .- ~:J: 

0.023IL '0.:0220 
. •.•• j-·· -.•. , ... ;: ..... :~ ----· ... 

\ F' .•.. ' ,;, : ;''; ,\:1• 
N/A § -· •• :N/A 16 ",>:NYA .< N!A' 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

0::0240 N/A N/A. 
. ::- ,,,·· '. 

0.491 N/A N/A 

N/A I N/A 

Zr 
Alloy 

160 

511 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

0.424... 0.380 0.377 0.372 

_.,,_ 

0.0230 .. -0.0220 0.0220 0.0205 

•",;, 

N/A·-.~~' 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

Zr 
Alloy 

160 

N/A 

N/A 

N/A 

N/A I 

N/A 

N/A 

Zr 
Alloy 

160 
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5.(b) Contents (continued) 

(3) Fuel Assembly (continued) 

(ii) Non-fissile base-plate mounted and spider body core components are permitted. 

(iii) Fuel rods assembled into the fuel assemblies are those loaded with sintered pellets of 
uranium oxides and/or with sintered pellets of uranium oxides mixed with various 
additives (e.g., Chromium, Boron, Gadolinium, and Europium). 

(c) Criticality Safety Index: 2.8 

6. In addition to the requirements of Sub,pa~~;G of,~~;o::Cf?R:P,art 71: 

7. 

8. 

9. 

(a) The package shall be"pfepare~ for shipment and operated in accordance with the Package 
Operations in Sectien;"'7 of the application, as supplemerite,d: 

"'c.; \, ~ ' 
(\'{'" 

(b) Each package m~st meet the Acceptance Tests and Maintenance Program of Section 8 of 

(c) 

(d) 

the application,,,as supplemented. 
" " ,' ••• •••• < !::; .. ·;~: . 

<. .. • . (-';. · ·,.. . . · ., 0··' ,. ;.F~. . 
Each fuel assembly musree.unsheathed.or must bexenclosed in ar:~~unsealed, polyethylene 
or polypropylene sheath, ~which may not extend beyond the ends oethe fuel assembly. The 
ends of the~sheath may rwt.be folded or taped in:anymanner thaLyyould prevent the flow of 
liquids int8~.9r out of ,the sbeatmedJuel:.assembl~.· ·· · 

.;· i ·. 

The fuel ro.ds mustb~Zieak tes'ted~after:fahrtidatibnio en.sure.that the,leakage rate of the 

containmentqound~~ti~:1~ess than.~ E"'7,:r~f:;c1sec .. · r!~"' : 
Transport by air of fissile material.isrnot·autrno~!~ea. ·- · ~ · 

·~-,;r:<:." ~,.' .,/ / ·,. ' , ·;~Yo' H·.~; '·~-, '· 

The package authorized<b.y this certificate''is~hei:eqy approved for .use.i.mder the general license 
provisions of 10 CFR '71.'17. · ·. 

Expiration date: January 31, 2018.\: 
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REFERENCES 

AREVA NP, Inc., application dated March 13, 2007. · 

Supplements dated: October 24, December 6 and 14, 2007; April 11, October 13 and 31, 2008; June 8 
and 18, 2009; July 22, 2010; January 14; 2011; December 5 and 12, 2012. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson, Acting Chi~f·' 
Licensing Branch 
Division of Spent Fuel:;qtor;age and 1'ransportation 
Office of Nuclear Matefiai~Safety 

and Safe,guards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

EnergySo/utions Spent Fuel Division 
2105 South Bascom Ave., Suite 230 
Campbell, CA 95008 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

EnergySo!utions Spent Fuel Division application dated 
June 20, 2008. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the -requirements of 10 CFR Part 71, as applicable. and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: MIDUS 

(2) Description 

A depleted-uranium shielded package forthe.transport df medicalisotopes. The package has two 
primary components: (1) an inner cask assembly that provides containment of the radioactive material 
and radiation shielding, .. and (2).anoverpackthaLprovidescirnpact and thermal protection. 

The cask assembly consists-of the cask body, closure lid, shield plug, and shield lid. The cask body is 
a monolithic, machined 2.5-mm thick stainless steel containment vessel, surrounded by approximately 
62 mm of depleted uranium gamma shielding, and a 4-mm thick .stainless steel outer shell. The 
containment system closure lid is a 19-mm thick stainless steel plate which is attached to the cask body 
by 8, M1 0 X 1.5 X 30 socket head cap screws. The containment system is sealed by two concentric 
ethylene propylene 0-rings, and the lid is equipped with a leak test port. A stainless steel clad depleted 
uranium shield plug in the cask cavity and a shield lid that is installed over the closure lid provide 
shielding at the top end of the package. The overpack base and lid are constructed of thin stainless 
steel shells filled with rigid polyurethane foam. The overpack lid is attached to the base by eight 
recessed alloy steel bolts. The overpack lid is equipped with four stainless steel lugs for lifting and tie
down, and the overpack base has a bottom flange with four lugs that may also be used for tie-down. 
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The approximate dimensions and weight of the package are: 

Overall package outer diameter 
Overall package height 
Cask assembly diameter 
Cask assembly height 
Cask cavity inner diameter 
Cask cavity inner height 
Maximum package weight 

(3) Drawings 

520 mm 
551 mm 
225 mm 
347 mm 

85 mm 
134 mm 

330 kg 

USA/9320/B(U)-96 2 OF 

The packaging is constructed and assembled in accordance with EnergySolutions Drawing Nos.: 

TYC01-1601, Sheets 1 and 2, Rev. 0 
TYC01-1602, Sheets 1 through 4, Rev. 1 
TYC01-1603, Sheets 1 through 3, Rev. 1 
TYC01-1604, Sheets 1 through 3, Rev. 1 
TYC01-1605, Sheets 1 and 2, Rev.O 
TYC01-1606, Sheets 1 through 3, Rev. 0 
TYC01-1607, Sheets 1 and 2, Rev. 0. 
TYC01-1608, Sheet1, Rev. ·o 
TYC01-1609, Sheets 1 and2,Rev. 0 

(b) Contents 

(1) Type and form of.material 

General Arrangement ofPackaging and Contents 
General Arrangement of Cask Assembly 
General Arrangement of Overpack Assembly 
Containment_System 
Closure Devices 
Gamma Shielding 

·HeatTransfer Features 
· ··· El7ler:gy Absorbing Features 

Lifting and Tie-Down Devices 

Molybdenum-99 with ·its daughter products as natrium molybdate (NaN03 1M I NaOH 0.2M) 
in liquid form. 

The liquid may be contained within product bottles, consisting of stainless steel flasks with 
stainless steel caps, with or without elastomeric seals. Various stainless steel components 
may be used as dunnage. The total volume of the payload hardware may not exceed 125 ml 
(as indicated by a maximum mass of 1.0 kg). 

(2) Maximum quantity of material per package 

4,400 Ci molybdenum-99. The maximum specific activity is 60 Ci/ml Mo-99. The product 
volume may vary from 0 to 150 mi. 
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6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the Package 
Operations in Section 7.0 of the application. Optional polymeric dunnage may be placed in 
the space between the cask assembly and the overpack. 

(b) The package must meet the Acceptance Tests and Maintenance Program in Section 8.0 of 
the application. 

7. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17: 

8. Revision No. 1 of this certificate may be used until February 28, 2013. 

9. Expiration date: May 31, 2017. 

REFERENCES 

Energy Solutions Spent Fuel Division application dated June 20, 2008. 

Supplement dated February 3, 2012. 

Date: February 7-~ 2012 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Christine Lipa, Acting Chief 
Licensing Branch 
Division ofSpent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

. a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Energy Solutions 
140 Stoneridge Drive 
Columbia, SC 29210 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

EnergySo/utions application, Revision No. 3, dated July 
27, 2010. 

4. CONDITIONS 

5. 

(a) Packaging 

( 1) Model No.: ,.,3~.608 

(2) Description 
. . 

A cylindrical austenitic stainless steel and lead shielded packaging for shipment of Type B 
quantities of ra·dioactive waste materials: The packag'ing is transported in the horizontal 
position in a shipping cradle where i.t is supported and tied down by its four trunnions. 
Trunnions are structyral_parts of the packaging. ·· · 

Approximate dimensions and weights are as folloWl:): 
,,, ' "''"f 

''""'"""''' ' 

Packaging Height 
Packaging Outer Diameter 
Packaging Cavity Height I Diameter 
Overall Package Height, with impact limiters 
Overall Package Diameter, with impact limiters 
Package Total Gross Weight 
Maximum Total Weight of Contents, 
Secondary Containers and Cavity Spacers 

517 

125-518 inches 
51-112 inches 
1 09-318 inches I 35 inches 
165inches 
82inches 
80,000 lbs 

9,500 lbs 
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5.(a)(2) Description (Continued) 

(3) 

The packaging body consists of a 1 Y4-inch thick external stainless steel shell (ASTM A-240, 
Type 304L) and a 3/4-inch thick internal stainless steel shell. The annular space between 
the inner and outer shells is filled with a 6-inch thick layer of lead (ASTM B-29 commercial 
grade). A 12-gauge stainless steel (Type 304 L) thermal shield is welded to the exterior of 
the external shell to provide protection during hypothetical accident fire condition events. 

A bolting ring provides sealing and bolting surfaces for the lid at the top end of the 
packaging. The lid, constructed of several circular stainless steel plates with a total 
thickness of 10 % inches, is sealed with a pair of elastomer 0-rings and sixteen equally 
spaced 1 %-inches diameter b()lts.~:A test Jqorthole is provided through the seal ring plate 
between the 0-rings forperiodic and pre-shipmentleak-testing to verify proper seal closure. 

The bottom end qf'thk··p~~kaging consists of an extern~'l'circular 3-inch thick stainless steel 
plate, a 5-inch thici<'''lead shield, and a %-inch inner containment baseplate. The containment 
boundary is defln'~d as the inner shell of the packaging body;··ihe inner baseplate, the lid, the 
primary lid bciJt§, the inner 0-rings, and the vent anddrain.port·plugs. 

',HJ ,~ <'.,"\,•~:(:, h ,~'•J::i:;/\;>" ,., 

The toroidal;shaped impacf lirTiiters extend approxi!Tf~if~ly 15 inch'es beyond the outside wall 
of the pac~aging, and are constructed of fully weld~·d ·stainless steel shells filled with a 
crushable foamed-in-place ;ciG>sed-cell rigid polyurethane foam with'specifications described 
in the application. · 

Drawings 

The packagin9:is constructed ane 'a9·sernhlee ir:Laccordance wittnEnergySo/utions Drawing 
No. C-002-165024-001, sheets 1-5, Rev.o. · 

5.(b) Contents 

(1) Type and form of material 

(a) Byproduct, source, and special nuclear material in the form of inorganic solids, 
inorganic solidified material, and inorganic resins. 

(b) Radioactive material in the form of activated and/or contaminated non-fuel bearing 
reactor or accelerator components or segments of components. 

(2) Maximum quantity of material per package 

(a) 1110 TBq (30,000 Ci) of Co-60 or equivalent. Equivalency to other radionuclides is 
determined by the total energy and its spectrum. 
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(b) 

(c) 

(d) 

(e) 

(f) 

0 71-9321 USA/9321 /B( U )-96 3 OF 

Decay heat of contents must not exceed 500 watts. For contents with residual water, 
the total decay heat must not exceed 4.46 times the volume fraction divided by the 
mass fraction of water in the contents. 

Contents may include fissile material in compliance with the mass limits of 10 CFR 
71.15. Any contents that contain more than 0. 7 4 TBq (20 Ci) of plutonium must be in 
solid form. 

The specific activity of radioactive powdered or dispersible solids shall not exceed 
330 Ci!gram of Co-60 or equivalent. 

Materials that auto-ignite or change phase below 350°F, not including water, shall not 
be included into the contents. 

Total weight of contents, including shoring and secondary containers, must not 
exceed 9,500 pounds. · 

6. In addition to the require~ents of Subpart G of 10 CFR Part 71: 

7. 

8. 

9. 

10. 

11. 

12. 

(a) The package s'hall be 'prepared for shipment and operated in accOrdance with Chapter 7 of 
the applicatiq'n. ·~·• · · ·. ' ./ · 

.. . . ~- . 

(b) The package shall meetitheacceptan~e .tests and be maintained lwaccordance with Chapter 
8 of the ap13lication. · · 

Contents shall be packagep;in.·secondary c0ritainers. 

Contents shall be pfaced such ~~-~tthe-cent~r,df~ra•~ity'ofthg:~ackage"is at approximately the same 
location as the geome.~ric center of the package ""'" "appHD.~[(!lately thetsame location" being defined 
as having a ±1 0% differ!3"ri~e in distance ofitb!e ca~ity inside dimeol:?ion's from the geometric center of 
the package in any direcff~Ti~./ · · ·· ,,_: 

Shoring must be placed between ttfie.secCi>ndary comtainerand the packaging cavity to prevent 
movement during accident conditions of:;trans:~>Ort. ~-~; · 

Flammable gas (hydrogen) concentration is limited to less than 5% in volume. lnerting is not 
allowed to limit the concentration of flammable gases. 

The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 

Expiration date: August 31, 2015. 
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REFERENCES 

EnergySolutions application "Safety Analysis Report for the Model No. 3-60B Type B Shipping Cask," 
Revision No. 3, dated July 27, 2010. 

Date: August~ 2010. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Eric J. Benner, Chief 
Licensing Branch 
Division of Spent Fuel Storage'·a!i]d Transportation 
Office of Nuclear Material Safely,· . 

and Safeguards · 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies. including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Holtec International 
Holtec Center 
555 Lincoln Drive West 
Marlton, NJ 08053 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Holtec International Report No. Hl-2073681 ,Safety 
Analysis Report on the HI-STAR 180 Transport 
Package, Revision 3, dated September 25, 2009. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: HI-STAR 180 

(2) Description 

The HI-STAR180 pab~ageis designedfortransport~tion of undamaged irradiated Uranium 
Oxide (U02) }md Mixed:b)<icte (MOX)fi,Jel assernbli.~s.' The fuel basket provides criticality 
control and th-9 packaging body provides the conta!hment boundary, helium retention 
boundary, moderatc:>r exclusion barrier, gamma ~nd neutron radiation shielding, and heat 
rejection capabilitY/The outer diameter of the HI-STAR 180 packaging is approximately 
2700 mm without impact limiters and approximately 3250 mm with impact limiters. The 
maximum gross weight of the loaded HI-STAR 180 package is 140 Metric Tons. 

Fuel Basket 

Metamic-HT, a metal matrix composite of aluminum and boron carbide, is the principal 
constituent material of the fuel basket, both as structural material and neutron absorber 
material. Two interchangeable fuel basket models, designated F-32 and F-37, contain either 
32 or 37 Pressurized Water Reactor (PWR) fuel assemblies respectively, in regionalized and 
uniform loading patterns. The fuel basket features a honeycomb structure and flux traps 
between some but not all cells. 
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5.(a)(2) Description (continued) 

(3) 

Packaging Body 

The cylindrical steel shell containment system is welded to a bottom steel baseplate and a 
top steel forging machined to receive two independent steel closure lids, with each lid being 
individually designated as a containment boundary component. The outer surface of the 
the cask inner shell is buttressed with a monolithic shield cylinder for gamma and neutron 
shielding. Each closure lid features a dual metallic self-energizing seal system designed to 
ensure its containment and moderator exclusion functions. For this package, the inner 
closure lid inner seal and the inner closure lid vent/drain port cover inner seals are the 
containment boundary components on the inner lid; the outer closure lid inner seal and the 
outer closure lid access port plug seal are the containment boundary components on the 
outer lid. 

Impact Limiters 

The HI-STAR 180 package is fitted with two impact limiters fabricated of aluminum 
honeycomb crush material completely enclosed by an, all-welded austenitic stainless steel 
skin. Both impact limiter5:-;are attached to the cask.with 16 bolts. 

Drawings 

The packaging shall be constructed and ass~robled in accordance with the following Holtec 
International Drawings.Numbers: · · · 

... ·': ·-

(a) H 1-ST AR 180 Cask:: 

(b) F-37 Fuel Basket 

(c) F-32 Fuel Basket 

'J)rawihg No. 4si5, Sheets 1-6, Rev. 7 
,. ,--~-t :.>·· ·' ·._' • /:.: 

Drawing N6:4s47, Sheets 1-4, Rev. 5 

Drawing No. 4848, Sheets 1-4, Rev. 5 

(d) HI-STAR 180 Impact Limiter 

5.(b) Contents 

Drawing No. 5062, Sheets 1-5, Rev. 5 

(1) Type, Form, and Quantity of Material 

(a) Only undamaged U02 and MOX PWR fuel assemblies, with a Zr cladding type, 
meeting the specifications and requirements provided in Conditions 5.b( 1 )(b) through 
5.b(1 )U), and with the characteristics listed in Table 1 below, are authorized for 
transportation. 
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5.(b)(1 )(a) continued 

Table 1- PWR Fuel Assembly Characteristics 

Fuel Assembly Type 14x14 
Design Initial Heavy Metal Mass (kg/assembly) ::;341 

Maximum Fuel Assembly Mass (kg) 500 
No. of Fuel Rod Locations 179 
Fuel Rod Clad O.D. (mm) 210.72 
Fuel Rod Clad I.D. (mm) ::;9.58 

Fuel Pellet•Diarrieter (mm) ::;9.31 
Fuel .Rod Pitch (mm) ::;14.224 

Active Fuel Length (mm) ::;3070 
Maximum Fuel Assembly Length (mm) 3524 

Fuel Assembly Width (mm) ::;199.3 
No~: of Guide.apd/or Instrument Tubes 17 

G~ide/lnstrume~~,,;,ube Thickne~s (mm) 20.325 
MinimUm Cooling Tjrff~'\{pr!Assen"!blies wit\l;f?l 

;·Guide/lnstrurri~nfTubel?(Yea(s) · :. ~; 3 
Minimum Cooling "TiftH~.for Assemblies with: 

Stainless Steek~uideilfi§ti1J61~1Jt,TuJ:>e((yeflrs) 15 
Minimum Co.9Ung Ti~Jle for<As;s$m91ies. with 

NFH ins~rtiori mQr,~Jhan 38 Gri:i lhtq' the active ·.· 
region during tun 'poweroperatit>~. (years) · · 

20 

(b) Damaged·f.~el_~ssemblies, i.e., assemblies with known or suspected cladding defects 
greater than pirihole leaks or hairline cracks and. which cannot be handled by normal 
means, as well as fuel debris, non-fuel hardware and neutron sources are not 
authorized contents. 

(c) The maximum initial enrichment of any U02 assembly is 5.0 percent by weight of 
uranium-235. 

(d) Each loaded MOX fuel assembly must meet one of the criteria sets (1-4) from Table 2 
and one of the criteria sets (1-3) from Table 3. MOX fuel isotopic compositions in 
Table 2 are bounding for dose and decay heat and used to establish the loading 
patterns. MOX fuel isotopic characteristics in Table 3 are bounding for criticality 
purposes. 
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Table 2 

. Ch SO OPIC aractenst1cs o f MOX F ue 

Isotopic Composition (gram/assembly) 

~ 
1 2 3 4 

e 

Pu238 ::;?00 ::;202 ::;202 ::;202 

Pu239 2::13000 2::11000 2::7524 2::8000 

Pu240 2::5800 2::3800 ~1700 2::1700 

Pu241 ::;2300 ::;1600 ::;1250 ::;1600 

( Pu242 ::;1900 ::;?51 szoo ::;751 
' ... 

U235 2::730. ~·\" .;> 2::720. . :2::2100 2::720 
.. 

;i •. : .. ' 

U238 ::;297000 :::;320200 !:.:;326000 :::;326000 .. ~~~!. 
,, ..•...... -

c"<:) 

t SO OPIC arac"9i:'J~ · cs 0 . ue 

~ 
h 

1 2 3 
. 

Pu-239 (g/kg-HM) :::;39.5 :::;49 :::;26 

Pu-238/Pu-239 (g/g) 2::0.0 2::0.015 2::0.0 

Pu-240/Pu-239 (g/g) 2::0.27 2::0.38 2::0.21 

Pu-241 /Pu-239 (g/g) :::;0.15 :::;0.20 :::;0.16 

Pu-242/Pu-239 (g/g) 2::0.012 2::0.06 2::0.012 

( Am-241 (g/kg-HM) 2::0.0 2::0.0 2::0.0 

U-235 (g/kg-HM) :::;?.1 ::;7.1 :::;? .1 

524 



~I 

Ill 

( 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8·2000) 
10 CFR 70 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1 a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION 

NIJfi.AR.FR 
PAGE PAGES 

9325 0 71-9325 USA/9325/B( U )F-96 5 OF 

5(b )( 1) Continued 

(e) The post-irradiation minimum cooling time, maximum burnup, maximum decay heat 
load, and minimum initial enrichment per assembly are listed in Tables 1.2.8 and 
1.2.9 of the application. The F-32 and F-37 fuel basket cell numbering and quadrant 
identification are depicted in Figures 1.2.3 and 1.2.4 respectively. 

(f) Regions, cells and quadrants for regionalized loading of the F-32 and F-37 baskets 
are identified in Tables 1.2.6.a and 1.2.6.b of the application. Table 1.2.7 of the 
application provides the minimum burnup requirements for the F-37 basket, based on 
initial enrichment. 

(g) In-core operating limits for those assemblies that need to meet the burnup 
requirements in Table 1.2. 7 of the application are as follows: 

(h) 

(i) 

(j) 

Parameter 

Assembly Average.Specific Power 

Assembly Average Moo~~ator Temperature 
' .· - ·.;:--

M~~imum AssemblyA~erage Fuel 
T em peratt.ir~ . . ,.. k 

. : .· ·.. . .. '.· ... 
Core Average Sol~~~.~ Boron Conce~tr:ation· 

Requirement 

~39.4 MW/MTU 

~700 ppmb 

. ~·· . '·. ~. :,- . ,•. 

·~ -~= }L r. ~:.\ ;:.~. 
\.':.;,.' 

For those spenffuel assembii~~dhat need to meet the:bu.rnup requirements specified 
in Table .1':2;7 of the application,' a burn up verification shall be performed either in 
accordancawith Section 6.F.3.1 or 6.F.3.2 of the application. 

Allowable loading pattern§ an~:!, fuel specifications for each basket region are 
referenced in Tables 1.2.8 and 1.2.9 of the application. Alternative fuel specifications 
for each regional loading pattern are presented in Table 1.2.1 0 of the application. 

The maximum decay heat for either the F-32 or F-37 basket model is 32 kW per 
basket, with 8 kW maximum decay heat per basket quadrant. 

5.b.(2) Maximum Quantity of Material Per Package 

32 or 37 PWR fuel assemblies, as described in 5(b )(1 ), in the F-32 or F-37 basket respectively. 
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5.(c) Criticality Safety Index (CSI)= 0.0 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with Chapter 7 of 
the application. 

(b) The package shall meet the acceptance tests and be maintained in accordance with Chapter 
8 of the application. 

7. The personnel barrier shall be installed and remain installed while transporting the package if 
necessary to meet package surface temperature and/or package dose rates requirements. 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

6 

( 9. Transport by air of fissile materi~l is not authorized. 

10. The package maybe used in the ltS .. f()r shipment ofUc5d;~uel meeting the above specifications. 
·;: •·. '· <:, 

11. Expiration Date: October 31, 2014 

REFERENCES: 
: .'"'" ft 

Holtec International application dated §~ptemQ~t·2~.iido.b~k . 
• < :{. ·: •• ;~7 :t7 

)ate:f 0~, 2009 

FOR TH·E' U.·s. NUCLEAR REGULATORY COMMISSION 

P.Khief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety 
standards set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies, including the government of any country through or into which the package will be 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA Federal Services LLC 
505 S. 3361

h Street, Suite 400 
FederaiVVay, VVA98003 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Packaging Technology, Inc., application dated 
August 28, 2006, as supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the· requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

a. Packaging 

(1) Model~No.: TN-55 

(2) Description 

The Model No. TN-55 packaging is :designed .to transport unirradiated uranium oxide 
powder. -The packaging consists ·cifa 55-gallon drum within an overpack. The 
unirradialed-uranium oxide ·powder is 1ransported inside the drum. The 55-gallon 
drum is a DOT specification 7A Type A drum with aTeinforced closure system and 
ceramic gasket. The overpack for the drum has :an outer surface of nominal 18-
gauge galvanized carbon steel, and a reinforced fiberglass liner. The void space 
between the liner and outersurface is;filled with a polyurethane foam. Forklift 
pockets, made of 12-gauge galvanized carbon steel, are located on the bottom of the 
overpack. The nominal outside dimensions of the overpack are 32 inch diameter and 
51-5/8 inch height. The maximum gross weight of the package is 1,010 pounds. 

(3) Drawing 

The packaging shall be constructed and assembled in accordance with AREVA 
Drawing No. 60699-SAR, Revision No. 1, sheets 1 through 4. 
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b. Contents (continued) 

C. 

(1) Type and Form of Material 

Unirradiated uranium oxide powder with a maximum moisture content of 2 percent. 
The maximum enrichment is 1.2 weight percent U-235. The content may be 
packaged in plastic packaging or with other plastic material within the 55-gallon drum, 
provided the total plastic per drum does not exceed 1 ,307 grams water-hydrogen 
equivalent or (1 ,000 grams of polyethylene). Materials with a hydrogen density 
greater than water are not authorized, with the exception of polyethylene. 

(2) Maximum Quantity of Material per Package 

Up to 650 pounds (295.kilograms) of unirradiated uranium oxide powder per package. 

Criticality Safety Index: 1.7 

6. Transport by air is not authorized. 

I 7. In addition to the requirements.ofSubpart G of 10 CFR Part 71: 

a. Each package shall be prepared for shipment and operated in accordance with the "Package 
Operations," in Chapter .7 ofthe 'application. 

b. Each packaging shall·be tested.and maintained in accordance with·the "Acceptance Tests 
and Maintenance Prqgram;":in Ghapter':S·ofthe application. 

8. The package authorized by :this certificate js hereby approved for use under general license 
provisions of 1 0 CFR 71 .17. 

9. Revision No. 4 of this certificate may be used until April 30, 2013. 

10. Expiration date: April 30, 2017. 
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REFERENCES 

Packaging Technology, Inc., application dated August 28, 2006. 

Supplement dated: January 31, 2007, November 26, 2007, October 31, 2011, and March 5, 2012. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Date: rtpr/f 3 i 2D I Z-

,- f (:jv 
/)(;, • 11 [ j)J lj A ()JJULf{ IL[ H " . . ~. ~ · 

Chr:istineA Ljpa,,·Acting Chi f 
Licensing Branch 
Division of Spent Fuel Sterage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 1 Q, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

National Nuclear Security Administration 
P.O. Box 5400 
Albuquerque, NM 87185 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Los Alamos National Laboratory 
Application, Revision No. 5, dated June 2010, as 
.supplemented. 

-v'·" 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the·conditions specified below. 

a. Packaging .. 

(1) Mo.Giel No.: S300. 

(2) Description · 
.,; 

The Moder No. ·s3oo.paokageiis.a•.cylindricahcontainer,tbat is approximately 89 
centimeters (35'inches) in.ove'rall bei.ghtal'ld 60 centi!)lleters (23 inches) in overall 
diameter: The Model No. 8300 is comprised of an overpack, pipe component, and a 
shielding rnsert. The Model No. 8300 is designed·toiransport a single special form 
capsule (SFC). The maximum gross weight ofthe package is 217.7 kilograms 
(480 lbs). 

The overpack design utilizes a standard 55-gallon drum as the outer container. A 
standard bolted clamping ring secures the drum lid to the drum body. Within the 
drum body is a rigid polyethylene liner (body and lid). Lid liner and lid are pierced and 
the drum lid is fitted with a filter vent. Within the liner is cane fiberboard dunnage and 
a sheet of plywood to provide shock absorption for the pipe component. 

The pipe component consists of a stainless steel cylindrical pipe welded to a stainless 
steel flat cap at the bottom end and a bolted pipe flange at the other end. The pipe 
component is closed with a stainless steel flat lid attached to the flange with 12 
stainless steel bolts. A filter vent is installed in the lid. The flange-to-lid seal is either 
a butyl or ethylene propylene elastomeric o-ring. 
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Packaging (continued) 

(2) Description (continued) 

The shielding insert is located within the pipe component. The shielding insert is 
made from solid high density polyethylene plastic. Within the shielding insert is a 
cylindrical opening sized to accommodate the SFC. 

(3) Drawings 

OF 

The packaging is constructed in accordance with AREVA Drawing No. 60999-SAR, 
sheets 1 through 3, Revisien 1 ,:S3~0 Packaging SAR Drawing. 

b. Contents 

(1) Type anc:.L~orm material 

ContE;mtNo. 1: Plutonium-Beryllium (a,n) neutron .sources (not to exceed 1.519E+5 
liieutrons/second per gram oVplutonium}, or plutonium-based (a,n) 

.~·.,. " •" .,. ·." .·' 

neutron sources. 

Content No. 2: Plutonium, other tnan neutron sources with (a,n) target material, in 
solid form. 

Content Nos .. ·1 and 2 must meet the requirementsoof specralform sources and are 
limited to: 

(a) 

(b) 

The Model II source:-ca'J}sule- IAE~':::Certificate:o(Competent Authority Special 
'Form Radioactive Materials·:Certificate Numbe(USA/0696/S-96, issued by the 
U.S.;Department of Transportation (DOT)., ·assembled in accordance with AEA 
Technology QSA, Inc., Drawing No. RZ0DZI-7, Rev. B, or LANL Drawing No. 
90Y -219998~;sJ~ev: H 

The Modell II source capsule- IAEA Certificate of Competent Authority 
Special Form Radioactive Materials Certificate Number USA/0695/S-96, 
issued by the DOT, assembled in accordance with AEA Technology QSA, 
Inc., Drawing No. R20048, Rev. B, or LANL Drawing No. 90Y-220045, Rev. A. 
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Contents (continued) 

(2) Maximum quantity of material per package: 

One source capsule, containing a maximum quantity of fissile plutonium (Pu-239 plus 
Pu-241) as shown below. 

Non-Exclusive Use Shipment Exclusive Use Shipment 

Model II Model Ill Model II Model Ill 

Content No. 1 

206 gram~ " 160 grams 350 grams 160 grams 
fissile plutonium fissile plutonium fissile plutonium fissile plutonium 

,,., .. Content No. 2 •... ,,,'· 

3:00grams 
' 

160 grams BOO grams 160 grams 
.·,plutonium ... ·· '· plutonium ,? _;. ·'··' ·:plutoniurh' plutonium ,, .. ,·· 

So.urce capsule may contain radionuclides listed below within the ranges shown. 

Radionuclide Percenta_ge.of total plutonium.:mass 
Pu;:.238 0-0.5% 
Pu-,239 73-97% . : , ... 

Pu.:.240 3--.2~% 

Pu-24'1 0 -''3?/o. .. ·· . 

Pu-242 0-.2%'' ... ""..· ..... , 

Am-241 .· · 0-2:5% 

Total quantity of radi()active material within"a package may not exceed a Type A 
quantity. 

c. Criticality Safety Index 

Content No. 1 0.3 

Content No. 2 4.0 

6. Transport by air is not authorized. 
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7. In addition to the requirements of Subpart G of 10 CFR Part 71: 

a. Each package shall be prepared for shipment and operated in accordance with the "Package 
Operations," in Chapter 7 of the application. 

b. Each package shall be tested and maintained in accordance with the "Acceptance Tests and 
Maintenance Program," in Chapter 8 of the application. 

8. Prior to each shipment, the package must be inspected to ensure the packaging is conspicuously 
and durably marked with its model number, serial number, gross weight, and package identification 
number, USA/9329/AF-96. · 

9. The package authorized by this certificate is herreqy approved for use under the general license 
provisions of 10 CFR 71.17. ···· 

10. Revision No.3 of this certificate may be used until January 31, '20t•2. 

11. Expiration date: January31, 2017. 

REFERENCES 

Los Alamos National Laboratory Application,·.Revision'No. 5,;,dated June 2010. 

Supplement dated: October 20, 2011. 

Date: January'Z't, 2012 

FOR 7EHEU.S.J~UCLE~R-REGULATORY COMMISSION .. . 

. Micbael D. Waters,·~Chief 
Licerisiri:glBranCh 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2 .. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

U.S Department of Energy consolidated application 
dated June 23, 2011, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and ."the conditions specified below. 

5. 

(a) Packaging 

(1) Model No.: ATR FFSC . 

(2) Description 

An insulated stainless steel package for the traAsport of'unfrradiated research reactor fuel, 
including intact fuel el,er,hehts or fuel pla~~s, The packaging consists of (1) a body, (2) a 
closure lid, and (3) inner packaghiginternals. The approximate dimensions and weights of 
the package are: · · ·· · · 

~ . . 

Overall package outer width ahd ·height 
Overall package length 
Cavity diameter 
Cavity length 
Packaging weight (without internals) 
Maximum package weight 

(including internals and contents) 

8 inches 
73inches 

5-3/4 inches 
58 inches 

240 pounds 

290 pounds 

The body is composed of two thin-walled, stainless steel shells. The outer shell is a square 
tube with an 8-inch cross section, a 73-inch length, and a 3/16 inch wall thickness. The inner 
shell is a round tube with a 6-inch diameter and a 0.120-inch wall thickness. The inner tube 
is wrapped with ceramic fiber thermal insulation, overlaid with a stainless steel sheet. At the 
bottom end, the shells are welded to a 0.88-inch thick stainless steel base plate. At the top 
end (closure end), the shells are welded to a 1.5-inch thick stainless steel flange. 
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Description (Continued) 

The closure is composed of circular stainless steel plates with ceramic fiber insulation. The 
closure engages the top end flange by way of four bayonets that are rotated and secured by 
two spring pins. The closure is equipped with a handle, which may be removed during 
transport. The closure does not have a gasket or seal. 

The package internals consist of either a Fuel Handling Enclosure (FHE) for intact Advanced 
Test Reactor (ATR), Massachusetts Institute of Technology (MIT), University of Missouri 
Research Reactor (MURR), or Rhode Island Nuclear Science Center (RINSC) fuel elements 
and Small Quantity Payloads, or a Loose Fuel Plate Basket for ATR fuel plates. The RINSC, 
MIT, MURR, and Small Quantity Payload FHE use ball lock pins and end spacers to lock 
closed while the A TR FHE use.s a spring plunger. 

(3) Drawings 

The packaging is constructed and assembled in accordance with the following Areva Federal 
Services LLC. or Packaging Technology, Inc., Drawing Nos.: 

·, ,~ . ' . 

60501-10, Sheets 1-5, Rev. 3 
60501-20, Rev. 1 
60501-30, Rev. 1 
60501-40, Rev. o 
60501-50, Rev. 0 
60501-60, Rev. 0 
60501-70, Rev. 0 

(b) Contents 

(1) Type and form of material 

ATR Fresh Fuel Shipping Container SAR Drawing 
• ATR Loose Fue!Piate Basket . 
ATR Fuel H~ndHng Enclosure 
MIT .Fuel Hal')d#ng Enclosure 
MURR FuelHcindling Enclosure 
RINSe ;Fue(Hahdling ~nclosure 
Small Quantity Pa)i:load Fuel Handling Enclosure 

i : . ,· 

Unirradiated Mark Vl1 ATR fuel. The ATR fuel material is composed of uranium aluminide 
(UAix)- The uranium is enriched to a maximum 91 weight percent U-235; the maximum 
U-234 content is 1.2 weight percent; aridJhe maximum U-236 content is 0.7 weight percent. 
Intact ATR fuel elements contain 1-9 curved fuel plates fitted within aluminum side plates, and 
the maximum channel thickness between fuel plates is 0.087 inch. The fuel meat thickness 
is a nominal 0.02 inch for all 19 plates, and the fuel meat width ranges from approximately 
1.5 inches to 3.44 inches. The nominal active fuel length is approximately 48 inches. The 
maximum mass of U-235 per intact ATR fuel element is 1200 grams. The ATR fuel element 
must be contained within the ATR Fuel Handling Enclosure, as specified in 5.(a)(3). 

Unirradiated MIT fuel element. The MIT fuel material is composed of uranium aluminide 
(UAix)- The uranium is enriched to a maximum of 94 weight percent U-235; the maximum 
U- 234 content is 1.2 weight percent; and the maximum U-236 content is 0.7 weight percent. 
Each MIT fuel element contains 15 flat fuel plates fitted within aluminum side plates and the 
maximum channel thickness between fuel plates is 0.090 inch. The fuel meat thickness is a 
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Type and Form of Material (continued) 

nominal 0.03 inch for all 15 plates and the fuel meat width ranges from approximately 1.98 
inches to 2.17 inches. The nominal active fuel length is 22.375 inches. The maximum mass 
of U-235 per intact MIT fuel element is 515 grams. The MIT fuel element must be contained 
within the MIT Fuel Handling Enclosure, as specified in 5.(a)(3). 

Unirradiated MURR fuel element. The MURR fuel material is composed of uranium aluminide 
(UAix). The uranium is enriched to a maximum of 94 weight percent U-235; the maximum 
U- 234 content is 1.2 weight percent; and the maximum U-236 content is 0.7 weight percent. 
Each MURR fuel element contains 24 curved fuel plates fitted within aluminum side plates 
and the maximum channel thickness between fuel plates is 0.090 inch. The fuel meat 
thickness is a nominal 0.02 inch for all24 plates and the fuel meat width ranges from 
approximately 1.71 inches to 5.72 inches. The nominal active fuel length is 24 inches. The 
maximum mass of U;..235 per intact MURR fuel element .is 785 grams. The MURR fuel 
element must be contained within the MURR Fuel Handling Enclosure, as specified in 
5.(a)(3). · 

Small Quantity Payloads (RINSC fuel elements, ATR Full-::size plate In Flux trap Position 
(AFIP) elements, U-Mo·foils, Design Demonstration Elements (DOEs) and similar. test 
elements, MIT loose fuel element plates, or MURR lopse fuel element plates) where the 
maximum mass of U-23p i~ 4DO grams and maxiin'urn.U-235 enrichment is 94 weight 
percent. Aluminum plates;"shapes, an<:j:~heets, and:miscellaneous steel or aluminum 
fasteners may be us~d: as qunnage tcHill gaP,s.betWeen th.e small quantity payloads and the 
small quantity FHE. ·1/8" neoprene strips.maybetis'ed petween the small quantity FHE and 
small quantity payloads andiorbetween the pption.al afu(nlnlim dunnage and the small 
quantity payload. The 118" 'neoprene strips shall not be stacked in more than two layers 
between the small quantity payload and c:my interior face of the smaJI quantity FHE. 

Unirradiated RINSC fuel elemenC.'fhe Rt;NSC fuel material is composed of uranium 
silicide (U3Si2) dispersed in ah:lrhinum powder. The uranium is enriched to a 
maximum of 20weight percent U-235; the maximUm U- 234 content is 0.5 weight 
percent; and the maximum U-236 content; is 1.0 weight percent. Each RINSC fuel 
element contains 22 flat fuel platesfittedwlthin aluminum alloy side plates and the 
maximum channel thickness between fuel plates is 0.096 inch. The fuel meat 
thickness is a nominal 0.02 inch for all 22 plates. The maximum mass of U-235 per 
intact RINSC fuel element is 283 grams. The RINSC fuel element must be contained 
within the RINSC Fuel Handling Enclosure, as specified in 5.(a)(3). 

AFIP fuel element. The AFIP fuel element is composed of uranium molybdenum alloy 
in an aluminum-silicon matrix or uranium molybdenum alloy coated with a thin 
zirconium interlayer. The uranium is enriched to approximately 20 weight percent U-
235. Each AFIP element contains 4 curved fuel plates fitted within 6061 aluminum 
side plates. The maximum mass of U-235 AFIP element is 365 grams. Loose plates 
from an AFIP fuel element are also permitted. The AFIP fuel element must be 
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Type and Form of Material (continued) 

contained within the Small Quantity Payload Fuel Handling Enclosure, as specified in 
5.(a)(3). · 

U-Mo Foils. The U-Mo foils are composed of uranium molybdenum alloy in an 
aluminum-silicon matrix or uranium molybdenum alloy and may contain a zirconium 
coating. The uranium is enriched to a maximum of 94 weight percent U-235. The 
maximum mass of U-235 is 160 grams. More than one U-Mo foil type may be 
transported at a time. The U-Mo foils must be contained within the Small Quantity 
Payload Fuel Handling Enclosure, as specified in 5.(a)(3). 

ODEs and similar test elements. The ·ODEs and similar test elements are composed 
of uranium molybdenum alloy in an aluminum-silicon matrix or uranium molybdenum 
alloy. The uranium is enriched to a maximum of94 weight percent U-235. The 
maximum mass of U-235 is 365 grams. Loose plates from a DOE or similar test 
element are also permitted. The DOEs or similar test elements must be contained 
within the S!l1all Quantity Payload Fuel Handling Enclosure, as specified in 5.(a)(3). 

MIT and MURR loose fuel element plates. MITand MURR loose plates may either 
be ,fJat or curved and may be. banded or wire-tjed in a bundle. The MIT and MURR 
loose plate payload is limited to 400 grams otU-235. The approximate mass of U-
235 of each MITfuel plate is 34.3 grams.··Th~approximate mass of U-235 per each 
MURR fuel pl·ate 1s19to 46 grams. A miXture.ofMlT and MURR fuel plates may be 
shipped togethe'r. The fueJplates musrbe cohtain

1
ed withitHhe Small Quantity 

Payload Fu~l Hahdlingol?nclosure) as· specifiedlh 5.(a)(3).· 

A TR loose fuel plates: ATR l.oose pla~e~ :may either be flat or curi.ted and may be banded or 
wire-tied in a bundle. The ATR loose:pl(11te .payload is limited .t<> ·600 grams of U-235. 
Additional aluminum plates may be use~.as·dunnage to fill gaps between the fuel plates and 
the basket payload cavity. The fuel plates must be contained within the ATR Loose Fuel 
Plate Basket, as specified in 5.(a)(3). 

(2) Maximum quantity of material per package 

The maximum total weight of contents and internals, including dunnage and other secondary 
packaging, is 50 lbs. Radioactive contents are not to exceed a Type A quantity. 

For intact ATR, MURR, RINSC, and MIT fuel elements: One fuel element. 

For ATR loose fuel plates: A maximum of 600 grams U-235. 

For Small Quantity Payloads: A maximum of 400 grams U-235. 
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(c) Criticality Safety Index (CSI): 

For ATR, MURR, MIT fuel elements or ATR loose fuel plates: 4.0 

For Small Quantity Payloads: 25 

6. Fuel elements and fuel plates may be bagged or wrapped in polyethylene. The maximum weight of 
the polyethylene wrap shall not exceed 100 grams per package. 

7. Types of small quantity payloads cannot be mixed in a single Fuel Handling Enclosure. 

8. Air transport of fissile material is not authorized. 

9. In addition to the requirements of 10 CFR 71 Subpart G: 

(a) The package must be loaded and prepared for shipment in accordance with the Package 
Operations in Section 7 of the application. 

(b) The package must be tested and maintained in accordance with the Acceptance Tests and 
Maintenance Program in Section 8 of the application. 

10. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

11. Revision No. 5 of this certificate may be used until September 30, 2014. 

12. Expiration date: May 30, 2014. 

REFERENCES 

U.S. Department of Energy consolidated application dated June 23, 2011, as supplemented: August 18, 
2011, January 10, 2012, and July 23, 2013. 

Date JyA /7, ;1-0 I:> 

FOR THE U.S. NUCL 

a::J /--....:.--
Michele Sampson, Chief 
Licensing Branch 

EGULATORY COMMISSION 

Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10. Code of Federal Regulations. Part 71. "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 
Transportation or other applicable regulatory agencies. including the government of any country through or into which the package will be 
transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Holtec International 
Holtec Center 
555 Lincoln Drive West 
Marlton, NJ 08053 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Holtec International Report No. Hl-2073710, Safety 
Analysis Report on the HI-STAR 60 Transport 
Package, Revision 2, dated May 15, 2009. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

( 5. 

(a) Packaging 

( 1) Model No~-:t-H-STAR 60 , . 

(2) Description,,,,_ \; -~P <, 

-~~;,.~··\ .. c' ··." ••• r; 5~: ~: ~ ;;. .,__ "<(_,;~··::.:> J~. 
The HI-STAR-60 pacK~gjflg is desigQ~dJor transportS!!Jon of irra,diated nuclear fuel 
assemblies:· the fuel t>a·sket providesi~bticali,t}'·contr9rand the cask provides the 
containment boundary,:heiium retentiqh:tiourd~r;Y~.t}amma apq neutron radiation shielding, 
and heat rejection· capability. The outer, ·diamefi:1l·'<Sf the HI-STAR 60 package is 
approximately 192tf, mrn without impact limiters and appm~fP,ately 2864 mm with impact 
limiters. The maxiintiht gmss weight of the loaded HI-SliAR 60 package, as presented for 
transportation, is 74.4Metrip;Jom:;. 

--\ ')~~:f .. 

Fuel Basket 

The fuel basket, designated F-12 for the transport of 12 Pressurized Water Reactor (PWR) 
fuel assemblies, is a fully welded, stainless steel, honeycomb structure and features flux 
traps between some but not all cells. 

Fuel Impact Attenuators 

Fuel Impact Attenuators are spacers designed to limit internal gaps between the fuel 
assembiy end-fittings and the internai surfaces of the package. Fuei impact Attenuators aiso 
mitigate the G loads on the fuel assemblies due to secondary internal impact. 
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Description (continued) 

Cask 

The HI-STAR 60 cask is a multi-layer steel cylinder with a welded base-plate and bolted lid 
(closure plate). The inner shell of the cask forms an internal cylindrical cavity for housing the 
basket. The outer surface of the cask inner shell is buttressed with intermediate steel shells 
for radiation shielding. The cask closure plate incorporates a dual 0-ring design to ensure its 
containment function. The containment system consists of the cask inner shell, bottom plate, 
top flange, top closure plate, top closure inner 0-ring seal, vent port plug and seal, and drain 
port plug and seal. 

Impact Limiters 

The HI-STAR 60 ca.sk is fitted with two impact limiters fabricated of aluminum honeycomb 
crush material completely enclosed by an all-welded austenitic stainless steel skin. The two 
impact limiters'are attached to the cask with 8 bolts at the top and bottom, respectively. 

Fastener S.tr~in Lir~iter;~\·· , 
._.,·_-" · •.. ":~d;,' '· . 

r..: ,,;.; 

Fastener stfain limiters are~collapsible deVices de~_fgned to limit the·~axial stress imparted to 
the impact limiter attachme'~t:fbolts. . .. : 

Drawings 
•_.~ I. 

The package ~hall 6~ 9~Q~truct~q aqd~~ssrrn~led in ;8,~cbrdance·~th the following Holtec 
lnternationai··DrawingsNurhbe~s:.>llL~ f.-~.J · · ~· .•.';'' · ... 

'-'! ,. ' . .-' . >;.~·:;:·:: · .. •. ,-~~f~( ,. ' ; 
(a) HI-STAR 6~Gask · · .qt~wing No<qe38, s~-~~ts 1-7, Rev. 4 

" 4" ';; ' \ ~ •' 

(b) HI-STAR 60 Fuei~Basket Drawing No. 521hsheets 1-3, Rev. 6 

(c) HI-STAR 60 Impact Lim'i'ter Drawil)g Nor' 5237, sheets 1-3, Rev. 4 

5 

5.(b) Contents 

( 1) Type, Form, and Quantity of Material 

(a) Undamaged fuel assemblies meeting the specifications and requirements provided in 
Conditions 5.b(1 )(b) through 5.b(1 )(h) below. Fuel assemblies with known or 
suspected cladding defects greater than pinhole leaks or hairline cracks and which 
cannot be handled by normal means are not authorized for transportation. 
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Type, Form and Quantity of Material (continued) 

(b) Fuel assemblies with missing fuel rods in fuel rod locations shall not be transported 
unless dummy fuel rods that displace an amount of water greater than or equal to that 
displaced by the original fuel rod(s) have been installed in the fuel assembly. 

(c) Fuel assembly authorized for transportation is irradiated 15x15 PWR fuel with 
uranium oxide pellets and a Zr-4 per ASTM B 811-1997 cladding type. The maximum 
initial enrichment of any assembly to be transported is 4.1 percent by weight of 
uranium-235. The fuel assembly weight is not to exceed 471 kg per assembly. 

(d) The post-irradiation cooling time,1; average burnup and minimum initial enrichment of 
each assembly are listed in Table 1. 

Table 1 - Fuel Assembly Cooling Time, Average Burnup andloitial Enrichment 

,Post
irra~lation 
"cooling 
.. :rime 

Assembly 
. · .. Burnup 
·- .. ~- (MWD/MTO) 

,. Assembly 
Initial Enrichment 

(wt% ·u~35) 

2: 3.6•• 

(e) The maximurh decay heat of an individual assembly is 0.875 kW. 

(f) Fuel assemblies sh~~~ nof~orif<~li'fi riBrl~fuJi.hardware. 

(g) The characteristics of the fuel assemblies authorized for transportation are listed in 
Table 2. All parameters are design nominal values. 
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5(b)(1 )(g) Type, Form and Quantity of Material (Continued) 

Table 2 - PWR Fuel Assembly Characteristics 

Fuel Assembly Type 15x15 
Design Initial U ~ 300 
(kg/assembly) 

No. of Fuel Rod Locations 204 
Fuel Rod Clad 0.0. (mm) ~ 10.0 
Fuel Rod Clad Thickness ~0.7 

(mm) 
Fuel Pellet Diameter;(mm) ~ 8.43 

Fuel Rod Pitch {mm) ~-J3.3 
Active Fuel'te.ngth (mm) ~ 2900 

Fuel Asser:niJfy Length (mm) ~ 3530 
Fuel Assembly Width (mm) ~ 199.3 

N9:· qf Guide.~IJ,~/.er 21. 
Instrument Tuo~s' . 

1;." 

,· ::' 
Guide/Instrument Tube . ; ~ 0.5 

,Thickness (n{mf>) .. 
.. 

... 
~:~ l"' 

~-. ·<. ~ •• 
'· .. > 

(h) 

~ - •, .t f.J , .. '1.: ~ 

't{ , . ·-Fuel Parameters:[:,../:~?~ .·.,· ... · 
,:/!Initial Fill Pressure '· '"<3.44 MPa 

Maximum End,?Of~Life (EOL) Hoop Stress in the ·::. .. -.,.., .. 90 MPa 
Cladding at 400°C Pea.l5 Cladding Temperature 

Cd'!,l content of FuefAss~mbiY:;;Hardwarei'' <1200 ppm 
Maximum Cladding Oxide Thiclfness' at EOL 0.05 mm 

Host Reactor Operating Parameters 
Average - Maximum Rod Power during Normal <20-60 kW/m 

Operations 
Minimum Reactor Coolant Inlet Temperature 273°C 

Maximum Reactor Coolant Outlet Temperature 329°C 
Maximum Soluble Boron Content in Core <1500 ppm 

Typical Cycle Length 12 to 24 months 
pH Value of Primary Coolant at 25°C 4.2- 10.5 

Hydrogen Control of Primary Coolant System 25-50 em"' 
(STP)/kg-H20 
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5.b.(2) Maximum Quantity of Material Per Package 

12 PWR fuel assemblies, as described in 5(b )( 1 ), in the F-12 basket. 

5.(c) Criticality Safety Index (CSI)= 0.0 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

7. 

8. 

9. 

10. 

(a) The package shall be prepared for shipment and operated in accordance with Chapter 7 of 
the application. 

(b) The package shall meet the acceptance tests and be maintained in accordance with Chapter 
8 of the application. 

The personnel barrier shall be installed and remain installed while transporting the package if 
necessary to meet package surface temperature and/or package dose rates. 

;., ... 

The package auth~iized by this '~~rtificate is hereby appr~J'6c!tor use under the general license 
provisions of 1 0 CFR 71 .17. ·,>· 1 

· · ' · · · ·"' • · 

-:~ ~j 

Transport by air of. fissile material is nQt authorized: 
. "''~;._ '- ;;.•',; 

Expiration Date: M~y 31, ?014 
, ... __ ,_:._,>·~··'~::' ~ .• 

REFERENCES: 
' . " ': ·.: ·, '- .:·;:-~~:-

Holtec International Report Nt:f Hl::-207371 o: ·Safety A~alysis rlii/5'6rt on theHI=srAR 60 Transport Package, 
Revision 2, dated May 15, 2009/_.,'. · · · 

Date: May J;L 2009 

FOR THE U.S. NUCLEA~ REGULATORY COMMISSION 
;::·,_ 

-···~c. ;.· 
./,.;\ 

~hief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Croft Associates Limited 
Building F4, Culham Science Centre 
Culham, Abingdon 
Oxfordshire, OX14 380, United Ki~ggt;;>m··, 

. - ~\ i 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Croft Associates Limited application dated 
July 30, 2009, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fUJfi.iiing the requirements of 10 CFR Part 71, as applicable, and,theconditions specified below. 

5. 

(a) Packaging 

( 1) Model No.':'''3979A 

(2) Description 
\ '.;;:; ~~.::~~ .. ,::; .. ,:) 

The Model No. 3979A:is a pa-ck~gk:forthe'it:an~port ofTacjioisotopes used in a wide range of 
therapeutic and diagnostic applications ar.~cj/res'ear,ct'L 1;~-~jpackagir:J.g·,consists of an outer stainless 
steel keg and an inner cOntainment vessel surrounded by 'insulating:.cork packing. There are three 
specific inserts authorized ·ror;use in the Model No. 3979A, designated as Shielding Insert Design 
Nos. 3983, 3984, and 3986. · The o.uter keg provides impact and thermal protection. Containment is 
provided by the containment vesseL'ShieldiQgis pr;ovidecl'by the containment vessel and shielding 
insert. .:c . ,., 

The keg has a stainless steel outer shell and a. stainless steel liner, between which insulating cork is 
fitted. The keg lid is attached to the body by 8 stainless steel studs and nuts, with a single 0-ring 
weather seal. An inner cork liner is fitted between the keg liner and the top and sides of the 
containment vessel, consisting of a cork body and cork top, with no cork between the bottom of the 
containment vessel and the keg liner. 

The containment vessel consists of a body and lid. The body has a stainless steel outer wall, base, 
and flange/cavity wall. The flange/cavity wall is welded to the outer wall to form a cavity into which 
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5.(a) (2) Description (Continued) 

the lead shielding is cast. The base is then welded to the outer wall. The containment vessel lid top 
and lid shielding casing are stainless steel, with 22 mm of lead cast inside. The containment vessel 
lid is secured by eight, M-1 Ox1.5x20, alloy steel recessed hexagon socket head cap screws. The 
containment system is sealed by two concentric ethylene propylene rubber 0-rings, and the lid is 
equipped with a leak test port. 

7 

There are three Shielding Inserts designed for use in the Model No. 3979A packaging. Design No .. 
3983, LS-31x73-Tu, is a tungsten insert with inner cavity size of 31 mm diameter by 73 mm height. 
The approximate mass of the insert is 4.9 kg. Design No. 3984, LS-12x65-Tu, is a tungsten insert 
with inner cavity size of 12 mm diameter by 65 mm in height. The approximate mass of the insert is 
5.8 kg. The third design, Design No. 398§;\ LS-::50~1·0.3,SS, is a stainless steel insert with inner cavity 
size of 50 mm diameter by 103 mnfhe'ig.t:lf:The·approxiiTlate,mass of the insert is 1.0 kg. 

,~,- -c. : .~:· \;[;·~· /_·'... .., ..• ":'f" 

The radioactive material may·b~ enclosed in any convenient prOduct container such as a quartz vial 
or aluminum capsule. jr:radiated items may be carried in plastic or metal can or wrapping to minimize 
the contamination of ttie~ihsert. ·· 

The approximate di!l]leflsions andmass of the package eire:.:·.· 

Overall package o~t~r diameter' ; · 424 mm 
Overall package height · :~:. i .·'483mm 
Containment vessel•·outer diameter' .,:,, .c.i75'miTJ . ·~·:: 
Containment vessel'heighf: <· · ._, · ·•· ·~.:.:··;:--:204~mm::. i' J· 

Containment vessel cavity ioner1diameter 65 mm · .·· 

Containment vesse!'-cavity lnner'ihejghL•; ..•.. ;_:_ •. j_.·_·.!_o
6
·_ .9

5
·_ .. _.:_m __ ...• _ .. .-k.mg·······.·.·_._· ... ~_:_ •. •.·.········· .. =· .. 

Maximum package m~?ss ;"' ·'• .. :::,·.:·:: c' ... 

(3) Drawings 

" .. •'·' 

The packaging is constructed.and assembled in accordance ~itti'Croft Associates Limited Drawing 
Nos: 

1 C-6040, Rev. F 
OC-6041, Rev. C 
OC-6042, Rev. D 
OC-6043, Rev. C 
1 C-6044, Rev. F 
1 C-6045, Rev. E 
1 C-6046, Rev. E 

Cover Sheet for Safkeg LS Design No. 3979A (Licensing Drawing) 
SAFKEG LS Design No 3979A (Licensing Drawing) 
Keg Design No. 3979 (licensing Drawing) 
Cork Set for Safkeg LS (Licensing Drawing) 
Containment Vessel Design No. 3980 (Licensing Drawing) 
Containment Vessel Lid (Licensing Drawing) 
Containment Vessel Body (Licensing Drawing) 
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5.(a) (3) Drawings (Continued) 

The shielding inserts are constructed and assembled in accordance with Croft Associates Limited 
Drawing Nos: 

2C-6171, Rev. C 
2C-6172, Rev. C 
2C-6175, Rev. D 

LS-12x65-Tu Insert Design No. 3984 (Licensing Drawing) 
LS-31x73-Tu Insert Design No. 3983 (Licensing Drawing) 
LS-50X 1 03-SS Insert Design No. 3986 (Licensing Drawing) 

5.(b) Contents 

(1) Type and form of material 

(2) 

:··)i: \~~~- :~~:it /?~:;· .·. 

Solid material must hav~ m'eltililQ~.point greatel;;,fban£50° C. 
:.~ ;· '''\~::_ ........ ';>,~· - ~~ _ . ., . 

. , ·c..r .. ' 
(i) Solid, normaLJo-fm material, as limited in Table 1 :~~if~in insert Design No. 3984. 

(ii) 

(iii) 

(iv) 

(v) 

Solid, n5rr,ilal form material, as limited in Table 2, witllip:<insert Design No. 3983. 
- ' ·~·":i:r 

Solid.,!Jbrmal fop:ri_;rr~at~rial, as limited in T.aqle~3~"within ihsert Design No. 3986. 
- -- • ~- . ., "7'". . .·-

~., ,,,or\' ' 

;.·.:":.:...··· :~,_:.:L: .. \" ..... !, .······"·.,· ,,.·. 

Krypton-79, and *etii.C>Ji1'"t33 gas,·as·'liniiteq~~n±able 4, withiro~insert Design No. 3983. 
~~~r~;;;.,, . -~~-=:>\~':~;:. (_ t;i~·· .. , .'·'·~·~·~·~;·_.· .f -.~·;:_~;~~ ~-~-~::~j; · -·- ~d:"·· .. 

Solie~~normal:form:Uil?at~~i$.'1i"o'F"solicfseglf!:d:s~i~rces:that me'§tihe requirements of 
spe·Ci~:il forrrfl':iJ;a:dioadEV.¥m;mater:ial;~:-as'tH~nn1l:~~jin Tatrlle~5, witl51n"insert Design No. 3986. 

, ':;;'~i£'/ . .
7 

"''":'·, ; ;> ·;c t C ;,: ~;~;,.:~.-·· . ;f::f:~;;,;l·~ · . "'"";, 
Maximum qliia-mtity of::~rnaterial pevpaokage :, ,:i;f:; ~~~f:;; ;. . .• y, 

""' .. :.:-· :.~,.J~',i;'\~,;:::.;;i:;~,::''~;\:t;,:hh:.''"i:::::;2..:;~~-•. 2J;•.· 
Decay heat not_,,tG exceed 1 G ~atts ,pe,MpacKa,gE?s:i~);Je contents~rmay include fissile materials 
provided the ma-~s")i,mits of 10 CFRi'Z:.~:tj:5;)1!;1.22;:o[:71.23 ,a.te~not exceeded. Mixtures of 
nuclides are allowen!pr:oviding the sum··of the proportionate..amounts of each nuclide with 
respect to the quantitie$ shown in the respective table Cihes not exceed unity. 

(i) For the contents describ~a.U'n 5~(~)(1)f~I~-~ 

7 

Total mass of contents and insert not to exceed 5.8 kg. Maximum mass of radioactive 
material, is 30 g. 

TABLE 1 
Radionuclide Maximum TBq Radionuclide Maximum TBq Radionuclide I Maximum TBq 

Ac-225 1.22E-01 1-131 1.34E+OO Re-188 I 5.74E-01 
Ac-227 8.38E-01 ln-111 1.42E+02 Rh-105 I 2.71E+02 
Ac-228 1.07t:-02 lr-192 9.60E-01 Se-75 I 1.54E+02 
Am-241 3.90E+OO lr-194 2.58E-01 Sm-153 I 1.90E+02 
As-77 1.95E+02 Lu-177 I 3.43E+02 Sr-89 I 1.07E+02 
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Radionuclide Maximum TBq Radionuclide Maximum TBq Radionuclide Maximum TBq 

Au-198 2.33E+OO Mo-99 2.80E-01 Sr-90 1.62E+01 
Ba-131 4.52E-01 Na-24 7.80E-04 Tb-161 3.19E+02 
C-14 4.80E+OO Np-237 7.80E-04 Th-227 1.79E+OO 
Co-60 2.28E-03 P-32 1.90E-02 Th-228 2.53E-03 
Cs-131 2.24E+03 P-33 8.15E+02 Tl-201 4.84E+02 
Cs-134 2.24E-02 Pb-203 1.45E+01 W-187 1.96E-01 
Cs-137 1.42E-01 Pb-210 8.40E+01 W-188 6.02E-01 
Cu-67 2.30E+02 Pd-109 1.73E+02 Y-90 8.76E-03 
Hg-203 1.86E+02 Ra-223 8.46E-01 Yb-169 1.47E+02 
Ho-166 2.42E-01 Ra-224 3.33E-03 Yb-175 3.69E+02 
1-125 1.06E+03 Ra-226 ··:··· ,_,)• 

''·· r.3.62E-03 
1-129 1.95E-04 , Re;;~86 

,. , .. ,_,, •,.,_··1::38E+02 
,. 

(ii) For the coofents described in 5(b)(1)(ii): 
;,;r.·:x .. ,;~· .,·~'(} 

Total mass of contents and insert not to exceed 5.3 kg;"'1'f\llaximum mass of radioactive 

( 
material, is 200 g.,· .. 

.. :·., -- ''· · T:ABLE2 
.~·:: 

Radionuclide .Maximum TBc:j ·-··• Radionuclide Maximum TBq Radionuclide Maximum TBq 

Ac-225 . 8.35E~02 -;::. :11~~131 .. ·.:.: .. ;.~: .. , · 6 .. 7~F01 Re-t88 3.55E-01 
Ac-227 • 4.706".0.1 

., .. ~ •Jn..:l7J"t ..... __ ··"·:::::1 :·~2E +02 Rh~t05 2.71E+02 
Ac-228 6.906-:{03 'Jr:.:·t'92 ( :,! < -.,4:30E~OL se::..7:5 1.54E+02 
Am-241 .c4.13Ef0'1,;: .. ;! I r-1.94 _:·. . ··· - , -·. 

,.:.-:2··:; 1.66E::;01· Sm-.153 1.90E+02 
As-77 '- 7:84E+G1'·'':;:~ Jtu~j77.J.p,:·_ ..... : __ .; .• ~-·~-··-·3A3E+02 Sr.,89 6.64E+01 
Au-198 '1.32E+OO ·Mo-99 -· :•8L~- J:::52E-01 sr~9o 6.89E+OO 
Ba-131 2:'565~01 Na-24·;.·: ,.· .. _ ., '5~6.6E-04 _ "' Tb-161 2.99E+02 
C-14 3.20E+'OJ Np-237 5.20E-03 ·····' Th-227 1.01 E+OO 
Co-60 1.53E-:03 P-32 1.35E:o2 Th-228 1.86E-03 
Cs-131 2.24E+03 \P-33 ·8::15E+02 Tl-201 4.84E+02 
Cs-134 1.29E-02 Pb-203 7.34E+OO W-187 1.01 E-01 
Cs-137 7.09E-02 Pb-210 5.60E+02 W-188 3.72E-01 
Cu-67 2.30E+02 Pd-109 1.73E+02 Y-90 6.41 E-03 
Hg-203 1.86E+02 Ra-223 4.74E-01 Yb-169 1.47E+02 
Ho-166 1.66E-01 Ra-224 2.44E-03 Yb-175 3.65E+02 
1-125 1.06E+03 Ra-226 2.54E-03 
1-129 1.30E-03 Re-186 7.21E+01 
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5.(b)(2) (continued) 

(iii) For the contents described in 5(b)(1)(iii): 

Radionuclide 

Ac-225 
Ac-227 
Ac-228 
Am-241 
As-77 
Au-198 
Ba-131 
C-14 
Co-60 
Cs-131 
Cs-134 
Cs-137 
Cu-67 
Hg-203 
Ho-166 
1-125 
1-129 

(iv) 

Total mass of contents and insert not to exceed 2.5 kg. Maximum mass of radioactive 
material, is 800 g. 

TABLE 3 
Maximum TBq Radionuclide Maximum TBq Radionuclide Maximum TBq 

2.08E-02 1-131 5.03E-02 Re-188 6.02E-02 
5.40E-02 ln-111 1.42E+02 Rh-105 148E+01 
1.41 E-03 lr-192 2.10E-02 Se-75 1.28E+OO 
1.13E+01 . .lr7?19.:a.·•- ~; ... ,. _;·· :3:35E-02 Sm-153 3.15E+01 
2. 85E+OO "<. ;.LL!-177 ···- 3A3E+02 Sr-89 1.06E+01 
7.61 E-02 · . Mo-99 1.70E!02 -.. Sr-90 8.94E-01 
2.316,.;02 Na-24 1.79E-04. :. -Tb-161 1.69E+01 
1:28E+02 Np-237 2.08E-02 ,, Th-227 1. 16E-01 

.. 3:68E-04 P-32 2.20E-02 .. Th-,228 5.96E-04 
.. u2:24E+03·-,::~ P-33 8.1-5E+02 Tr::2o1 4.84E+02 

-. 1.62E-03 •. ·.::1 )flb.:.203 - 5)Z:OE-"01 w~487 8.88E-03 
.. ,,. 5.85E-03 :·Bb-210 ~ .. 2 . .'39E+02 W-1B8 6.31E-02 . 

··-· 7.67E+01 \':·; :;Rd-109; .. -.. ; 't$0E+01 Y-9:G'" 6.02E-03 
,,~, 6.03E+01 ;;.:; .fRa=223 .o·••di'5)46E-Q2 · ... YbJq;59 5.06E+01 . -~ 

; cA.46E:~o2 ?Ra~224. ' . ·.' 1 . ~ .. ~ ?f.;'_::;;- :7::83E-"04' . ' Yb-l7:5 2.56E+OO 
<·j. 06E+03j·J Ra-226 ~ ; : · ·• i···- 6.81E.::o4 · .•. ::;\ 
-~5.20E-03-~Y''·'~ R '186'' r'; ;-·e.:.--·.},-. l \•, :·- .:;••:,6.9.3E+OO ~ 

. ··~ 
........ "·,·, .. ;~_.)'/~"-·"'" ;~:: . ·. . 

Total mass ciH3ontents and insert not to exceed;5;3lg. Maximum mass of contents; 
i.e., radioactive material, is 429 g. Maximum volume of contents, including the 
material of the gas cohtaiaer, is~aecc:;""' '"''!;' 

j\'. •.· ,.~.. '~ .• 
• ~··•.·. i. 

Radionuclide Maximum TBq Radionuclide Maximum TBq 

Kr-79 2.00E-01 Xe-133 3.45E+02 
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5.(b)(2) (continued) 

(v) For the contents described in 5(b)(1 )(v): 

Total mass of contents and insert not to exceed 2.5 kg. Maximum mass of radioactive 
material, is 800 g. 

TABLE 5 
Radionuclide Maximum TB_g_ Radionuclide Maximum TBq Radionuclide Maximum TBq 
Pu-238 1.14E+01 Pu-240 6.72E+OO U-235 Note 1 
Pu-239 Note 1 Pu-241 Note 1 .. 

Note1: Ftsstle matenal must meet the mass hmtts and condtttons of 10 CFR 71.15, "Exemptton from 
classification as fissile mat~riay:;~ qf:,(Jf t~8,_g~n@[al,~license in 10 CFR 71.22 or 71.23. For 
shipment under the generaL;lice!lse for fissile material: 10 CFR 71.22, and plutonium-beryllium 
special form materii:ll,\:jO'CFR 71.23, package conteiits::are,_limited to no more than a Type A 
quantity of radioactiy.e material. .t'. · 

5.(c) Criticality Safety Index __ 

6. 

7. 

For the cont'~:~ts desc~ib~g-in"5(b)(1 )(v), as limitedcin:~{b)(2)(v), the criticality safety index 
must be calculated in accordance witt:ithe provisions. of 10 CFR 7,1.22 or 71.23, as 
appropriate;·;·and roundedup:cto the fir,sfdecimal pla'ce·; Criticality safety index is not required 
for material meeting ;,the mgsspJimits",and:;ccindiJioriislof1 0 CFR 71.1:5: .. 

In addition to the ;:~uiremer.iis,of'~IT~~i;;8~:C>no·c·~~~:~~-::;1:' ·_ : ,3L·.: 
~3tft:~ti ·,(".'- . ·. ·L .. ~: r..:· ;> :; i.: i::· [<'~~> .. !·<.:_>;;/~,~~·· 

(a) 

(b) 

The packag~;sball beJpr~paned!fir:-s6i~lllEH;}t,:ahd opei~ted in accordance with the Package 
Operations in-s·ection 7:'0 ci(th'e-applic~fipn. · :·W··::~_,;7'' ···-·- · 

The package mu§t~meet the Acceptanbd-;ests ~;~·~i;~aintenance Program in Section 8.0 of 
the application. ··· 

Air transport of plutonium is not authoriz~d. ·r·"· 

8. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

9. Revision No. 0 of this certificate may be used until November 30, 2013. 

10. Expiration date: January 31, 2016. 

549 



( 
\ 
) 

( 

C FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION 

1\IIIMRI=R 
PAGE 

9337 1 71-9337 USA/9337 /B(U)-96 7 OF 

REFERENCES 

Croft Associates Limited application dated July 30, 2009. 

Supplements dated: October 15, 2009, March 31, 2010, September 30, 2010, April 19 and September 6, 
2012. 

Date: 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

;;,~'Michele Samps~·~. Chief_,.•>: 
Licensing Branch ., 
Division of Spent Fuel Storage ;and Transportation 
Office of Nuclear Material Safety.,.··· 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

AREVA FEDERAL SERVICES LLC 
505 3361

h ST Suite 400 
Federal Way, WA 98003 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

AREVA Federal Services LLC 
application dated March 25, 2009. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

( (a) Packaging 

(1) Model No.: BEA ResearchRe13ctor (BRR)::.Package 

(2) Description __ 

A package wsed to trar:'l!:;pOrt fuei:S:ierrients•-.tbat.have beenirradiated.in various test and 
research reactors. The·package.il)•\coniprised of a lead-2:,shielded cask body, payload basket, 
an upper shield plug, aciOsl!Jre lid, upp$r,and lower impact limiters, -and utilizes ASTM Type 
304 stainless steel as its primacy structural materiaL J:he cask is a right circular cylinder 77.1 
inches long and38Jnches in diameter,·not.including'the impactlimiter attachments and the 
thermal shield. Lead shielding is located between two circular shells, in the lower end 
structure, and in the shlleld plug. The payload cavity has .a .. diameter of 16 inches and a 
length of 54 inches. 

. ... 
Impact limiters are attached to each end/having essentially identical design. Each limiter is 
78 inches in diameter and 34.6 inches long overall, with a conical section 15 inches long 
towards the outer end. The impact limiter design consists of ASTM Type 304 stainless steel 
shells and approximately 9 lb/ft3 polyurethane foam. There are four baskets used with the 
package, one for each type of fuel transported. The baskets are made from welded 
construction using ASTM Type 304 stainless steel in plate, bar, pipe, and tubular forms. 
Each basket has a diameter of 15.63 inches and a length of 53.45 inches, and features a 
number of cavities that fit the size and shape of the fuel. 

The package is designed to be transported as one package per conveyance, with its 
longitudinal axis vertical, by highway truck or by rail in exclusive use. When loaded and 
prepared for transport, the package is 119.5 inches long, 78 inches in diameter (over the 
impact limiters), and weighs 32,000 lb. 
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5. (a) Packaging (continued) 

(3) Drawings 

The packaging is constructed in accordance with AREVA Federal Services LLC drawings: 
1910-01-01-SAR, BRR Package Assembly SAR Drawing, Sheets 1-4, Rev. 4 
1910-01-02-SAR, BRR Package Impact Limiter SAR Drawing, Sheets 1-2, Rev. 1 
1910-01-03-SAR, BRR Package Fuel Baskets SAR Drawing, Sheets 1-3, Rev. 4 

(b) Contents 

( 1) Type and form of material 

(i) 

(ii) 

~\~'~·· ~~~~~~ 'f~;~1 {7~· Jrr.w-:_t.. .~ 
Irradiated MURR,. feJ:el ~lament to"a'maxirrtu~.,9urnup of 180 MWD or a U-235 
depletion of ~0:9-~(o:'bthe minimum cooling'"timeifi&! 180 days after reactor shutdown. 

+ ~I • "'"''·"". 1:·· 
Each MURR:,,e'lement contains 24 fuel plates. Eact;i'ilfresh MURR element contains 
775.0 ± 7,.;~wg U-235. The enrichment range is 93,·±~~.% U-235. The MURR 
elemerft~~erall length, including irradiation growth, is"~2:i75 inches. The maximum 
decay);Meat p'etfl:l~lelement is 158 W. The m.a~imiim nuimber of fuel elements per 
bas~~t;;;is 8. T·~~:~~g;gqcjing weight of one,el~1]lept' is 15 IB:""Pre-irradiated MURR fuel 
element dimenslo8s:i:arevin Table·.+..1. / ,,',;;~;::' 

l''••h, ,;::=~~~~~[% ,) -'" ,' 

24.8 
32.75 

0.008 
0.02 

U-AI X 

Aluminum 
782.8 

94.0 

46.0 

Irradiated MITR-11 fuel element to a maximum burnup of 165 MWD or a U-235 
depletion of 43.9%. The minimum cooling time is 120 days after reactor shutdown. 
Each MITR-11 element contains 15 fuel plates. Each fresh MITR-11 element contains 
510.0 +3.0/-10.0 g U-235, which is 500-513 g U-235. The enrichment range is 93 
±1 wt.% U-235. The MITR-11 element overall length, including irradiation growth, is 
26.52 inches. The maximum decay heat per element is 150 W. The maximum 
number of fuel elements per basket is 8. The bounding weight of one element is 10 
lb. Pre-irradiated MITR-11 fuel element dimensions are in Table 1.2. 

552 

PAGES 

6 



( 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9341 2 71-9341 USA/9341/B(U)F-96 3 OF 6 

5.(b)(1) Type and form of material (continued) 

(iii) 

Table 1 2 
MITR-11 - Key Fuel Element Parameters 

Maximum active fuel length (inches) 22.76 
Overall length (inches) 26.52 
Minimum cladding thickness (inch) 0.008 

Nominal fuel matrix thickness (inch) 0.03 
Maximum fuel matrix width (inches) 2.171 
Fuel matrix U-AI (x) 
Cladding material Aluminum 
Maximum U-235 per.element(g) · 513 
Maximum enrichment.{Wt.%) 94.0 

Maximum U-235·per fuel plate (Q) 
. 34.3 

Irradiated ATR fuel element to a maximum burnup of 4.80 MWD or a U-235 depletion 
of 58::6·%. The minimum cooling time is 1,670 days (4.6.years) after reactor 
shutdown. Each ATR'fuel element contains .j'9 plates. The YA fuel element has 19 
plates, but only 1i8contain fuel: There;are two.general classes of ATR fuel element, 
XA and Y A The·enrichmenLrange is 93 ±1 wt.% U-235. ~he XA fuel element has a 
fres.hfuelloading.Of'.t'0?-5 ± ·10-g'U-235. TheY A fuel element has a fresh fuel 
loading of 1 ,.022.4 ±1''b.~:g'.'W""235 .... .A.se:cond YA fuel elemel!lt:design (YA-M) has the 
side plate Vliidth.reducedby 1;5'cmils. :The ATR1element overall length, after removal of 
the end box strqctures, 5.1.0 inches·max. The·maximum number of fuel elements per 
basketis 8. The.ibounding·.weight::of.one element is 251b. The maximum decay 
heat per element is 30 W .. Pre~irradiatedATRfuel element dimensions are in Table 
1.3. 

Table 1.3 

ATR - Key Fuel Element Parameters 
Maximum active fuel length !(inches) "·. 48.77 

Overall length (inches) 51 

Minimum cladding thickness for Plate 1 (inch) 0.018 

Minimum cladding thickness for Plates 2-18 (inch) 0.008 

Minimum cladding thickness for Plate 19 (inch) 0.018 

Nominal fuel matrix thickness (inch) 0.02 

Fuel matrix U-AI (x) 

Cladding material Aluminum 

Maximum U-235 per element (g) 1,085 

Maximum enrichment (wt.%) 94.0 

Maximum U-235 per fuel plate (g) 85.2 
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Type and form of material (continued) 

(iv) Irradiated TRIGA fuel elements. Pre-irradiated TRIGA fuel element dimensions are in 
Table 1.4. The TRIGA fuel matrix is uranium mixed with zirconium hydride. The BRR 
package is limited to five specific TRIGA fuel types: 

1. 

2. 

3. 

4. 

8 wt% uranium in the fuel matrix, U - U/Zr with uranium aluminum clad 
element (General Atomics catalog number 101). 
8.5 wt% uranium in the fuel matrix, U - U/Zr with uranium stainless steel clad 
element (General Atomics catalog number 1 03). 
8.5 wt% uranium in the fuel matrix, U - U/Zr with uranium stainless steel clad 
element, high e.Qriql;!ed jll.~al)lit:l!f!""(G,eneral Atomics catalog number 1 09). This 
fuel element:;:isst!>metimes refe.~:te¢t0 _in the literature as a Fuel Life 
lmproverr\enYProgram (FLIP) elem'eri't ... l'r~' 
20. wt?/o·tiranium in the fuel matrix, u - ulzr .with uranium stainless steel clad 
~~~-m~nt (General Atomics catalog number'1 )9}. This fuel element is 
'sometimes referred to in the literature as a FCIR::_LEU-1 element. 

5. ~·''8.5 wt% u~cmium in the fuel matrix, u_~~·l:J/Zr-with'ur:anium stainless steel clad 
J;,c '~'element;·:t@~tru111ented (General Afc:Yf;tlijcs·:catalog;:number 203). 

· <_---~~i::\; __ ··,-. -l:~hi~-1.4-·':":i:Y~~~~::r·- ., 
~-.~!: TRIGA -~'Fr.esh Fuel Element Characteristics ····•"' 

GA Cat.# 
203 
15 

1.44 
45.25 
1.48 

Minimum Cladding_Thickness_(ili)/. o:0285/· J'_,,, \0~0185·:::: 0.01.85 0.0185 0.0185 
Graphite Reflector Length TopiBottGrn 
(in) ·- ' . ·· 4.0 I 4.0 2.6 I 3.7 ";_:,2.6 I 3.7 2.6 I 3.7 3.1 I 3.4 
Maximum Zr Mass in Fuel Matrix(g) · -2,070 2,088>-_. 2,060 2,060 2,088 
Maximum U-235 Mass (g) per element 36 •• ···,:l<'" ,,,~·-"39 ·.:·· 137 101 39 
Maximum U-235 Enrichment (wt%) 20 : .. 20 70 20 20 
Maximum HIZr atom ratio 1.0 1.7 j 1.6 1.6 1.7 

The maximum length of a TRIGA fuel element, including irradiation growth, is 45.50 
inches. For all fuel elements, spacers are utilized within the TRIGA baskets. The 
bounding weight of any TRIGA fuel element is 10 lb. The maximum decay heat per 
element is 20 W. The number of TRIGA rods per element is 1. TRIGA fuel 
parameters are in Table 1.5. 
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5.(b)(1) Type and form of material (continued) 

Table 1.5 
TRIGA - Fuel Parameters 

Maximum U-235 depletion Maximum Burnup Minimum Decay 
FueiT}'pe (%) (MWD/MTU) Time 

GA Cat.# 101 22.42 36,953 28 days 

GA Cat. # 103/203 20.72 I 34,111 28 days 
GA Cat.# 109 59.74 339,368 1 year 
GA Cat.# 117 43.81 75,415 1 year 

5.(b)(2) 

(iv) For the~~q,mtt,ents desc.rlbealJriiS~b)i~o~(lv): 
~ .,t~~// ' -·· .i··,~ ,. ~I·."·: '1 

19 irradiat~d,fR.'IGA fuel elements. Only one fll~J"'element is allowed per basket 
location. 

(c) Criticality Safety Index (CSI): 0 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package ~hall be operated and prepared for shipment in accordance with Chapter 7 of 
the application, as supplemented. 

(b) Each package shall be acceptance tested and maintained in accordance with Chapter 8 of 
the application. 

7. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 1 0 CFR 71.17. 
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8. Transport by air of fissile material is not authorized. 

9. Expiration date: January 22, 2015. 

REFERENCES 

AREVA Federal Services LLC application dated March 25, 2009. 

Supplements dated August 6, 2009, November 5, 2009, June 4, 2010, December 16, 2010 and June 24, 
2011. 

FOR THE U.S. NUGLEA~·;REGULATORY COMMISSION 

('~"-, n- vJ ~~ 
···. ;]'·< .. Michael D. Waters, G~i$f.·. ·· ,. 

Date: August 22, 201 

''/~.:· .• l:icensing~r:anch · ~ · :··: ... ··. . 
.: ? '::Division rof Spent Puel'Storage and Jr.ansportation 
: ·. ·::x!Office :ofNucleanMaterial Safety 

··· ·.·:~~:.u~,~~~·:~\~;~~·~.~.~~~;:·;:e·· .. ···. 
',· i\ ::"' ,. ,;.t' 
·: t :; 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards 
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation 
or other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Century Industries 
P.O. Box 17084 
Bristol, VA 24209 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Century Industries application dated March 19, 2013, 
as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

(a) Packaging 

( 1) Model No.: Versa-Pac in two configurations, i.e., VP-55 and VP-11 0. 

(2) Description 

The Model No. Versa-Pac is either a 55-gallon (Model No. VP-55) or a 110-gallon (Model No. 
VP-110) package for shipment of uranium oxides, uranium metal, uranyl nitrate crystals and 
other uranium compounds, e.g., uranium carbides, uranyl fluorides and uranyl carbonates, 
and thorium 232 as TRISO fuel. 

The exterior skin of the packaging is a UN1A2/X400/S minimum, 16 gauge carbon steel 
material for the Model No. VP-55 and a UN1A2N409/S minimum, 16 gauge carbon steel for 
the Model No. VP-110. 

Both models use a 12 gauge bolted closure ring, ASTM A 307 bolts and nuts, a closed-cell 
EPDM gasket, a drum cover reinforced by a 10 gauge thick plate with four or eight bolts 
depending upon the Model No. VP-55 or VP-11 0, respectively. 

Both models are strengthened with vertical stiffeners, two inner liners insulated by a ceramic 
fiber blanket and a W' carbon steel reinforcing plate on the bottom. The packaging's interior 
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Description (Continued) 

is completely insulated with layers of a ceramic fiber blanket around the containment cavity 
with rigid polyurethane foam disks on the top and bottom of the cavity. 

A W' thick fiberglass ring is used as a thermal break at the payload cavity flange. The cavity 
blind flange is secured to the flange with twelve bolts. 

The primary containment boundary is defined as the payload cavity with its associated welds, 
the containment end plate, the inner flange ring, the silicone-coated fiberglass gasket, the 
cavity blind flange, and the bolts. 

The approximate dimensions and weights of the packaging are as follows: 

Model Packaging Packaging Payload Payload Packaging Maximum 
No. OD (in_) Height Containment Containment Weight loaded 

(in.) Cavity ID Cavity Height (lbs.) weight 
(in.) (in.) (lbs.) . 

VP-55 23-1/16 34% 15 25-7/8 390 640 

VP-110 30-7/16 42% 21 29-3/4 705 965 

(3) Drawings 

The packaging is constructed and assembled in accordance with Century Industries Drawing 
Nos.: 

VP-55-LD-1 Rev. No. 11, VP-55-LD-2 Rev. No. 12, sheets 1 of 2 and 2 of 2. 

VP-11 0-LD-1 Rev. No. 11, VP-11 0-LD-2 Rev. No. 10, sheets 1 of 2 and 2 of 2. 

5.(b) Contents 

( 1) Type and form of material 

Solid, homogeneous (powder or crystalline), or non-homogeneous, uranium materials with 
no free-standing liquids. Materials shall be stable and in a non-pyrophoric form. Density is 
not limited. 
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5(b )(1) Type and Form of Material (Continued) 

Contents are limited to: 

(i) A. Uranium oxides (UxOy). 

B. Uranyl nitrate crystals in the form of uranyl nitrate hexahydrate, trihydrate or 
dihydrate. 

C. Other uranium compounds, e.g., uranyl fluorides and uranyl carbonates. 
Uranium compounds may also contain carbon or be mixed with carbon or 
graphite. Uranium carbide is authorized for shipment. However, uranium 
hydrites are not authorized for shipment. 

D. Uranium metal or uranium alloys. 

(ii) TRISO fuel as C/SIS/C coated ThUC2 particles pressed with a carbon matrix to form 
rods. 

Contents may be pre-packaged in polyethylene, polytetrafluoroethylene, aluminum, and 
carbon steel per Table No.1-4 of the application. Aluminum Trihydrate, Sodium Borate 
(Borax, fused), perlite, paper labels, plastic tape, plastic bags, plastic bottles and desiccant 
such as "Quik-Solid" are also authorized as packing materials. Materials with a hydrogen 
density greater than 0.141 g/cm3 are not authorized. 

Radioactive contents shall have an auto-ignition temperature and melting point greater than 
600°F. 

(2) Maximum quantity of material per package: 

Not to exceed 350 grams U-235 enriched up to 100 weight percent. 

The net weight of the authorized contents shall not exceed 250 lbs for the Model No. VP-55, 
and 260 lbs for the Model No. VP-11 0. 

(3) Contents are limited to normal form material. The radionuclide inventory of the loaded 
contents, including U-234 and U-236, shall be less than the calculated mixture A2 value. 

(4) Decay heat is limited to 11.4 W. 

5(c) Criticality Safety Index (CSI): 1.0 
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6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures in Section No. 7 of the application. 

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Section No. 
8 of the application. 

7. Transport by air of fissile material is not authorized. 

8. Transport of plutonium above minimum detectable quantities is not authorized. 

9. Packages must be marked with the appropriate model number, i.e., VP-55 or VP-11 0, as applicable. 
The neoprene 1/8 inch bottom pad and 3/8 inch top pad are optional for packages that are not 
intended to be reused. 

1 0. Content forms may not be mixed in a single package. 

11. The package authorized by this certificate is hereby approved for use under the general license 
( provisions of 10 CFR 71.17. 

12. Expiration date: June 30, 2015. 

REFERENCES 

Century Industries application "Safety Analysis Report for the Century Industries Versa-Pac Shipping 
Container," Revision No.7, dated March 19, 2013. 

Supplements dated: April 15, 23, and 25, and May 7, 2013. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
. and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

QSA Global, Inc. 
40 North Avenue 
Burlington, MA 01803 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

QSA Global, Inc., application dated April20, 2011. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: SENTRY 

(2) Description 

The Model No. SENTRY package includes the Model Nos. SENTRY 110, SENTRY 330, and 
SENTRY 867, as three variations of the same design. The external dimensions of all models 
in their standard transport configurations, i.e., with the handling rib and link plate assemblies, 
are identical and are approximately 19 inches (48 em) wide, 19 inches (48 em) tall, and 19 
inches (48 em) deep. 

The primary components of the Model No. SENTRY package include (i) a depleted uranium 
shield completely encased and supported in a cylindrically shaped, stainless steel, welded 
body, (ii) the rear plate lock and front plate assemblies, (iii) the handling rib and link plate, 
and (iv) the source assembly. The inner cavity of the welded body around the shield is filled 
with polyurethane foam. The Model Nos. SENTRY 110 and 330 packages can contain only 
one source wire assembly during transport, while two source wire assemblies can be loaded 
into the Model No. SENTRY 867 package. The radioactive contents are securely positioned 
by either a lock slide for the Model Nos. SENTRY 11 0 and 330 packages or locking pins for 
the Model No. SENTRY 867 package. All lock assemblies include a dust cover with a 
plunger lock to prevent rotation of the selector ring and further secure the source in the 
package during transport. 

The optional rib/link assemblies provide lifting attachments and are bolted to the body 
weldment. The maximum weight, including the optional rib/link assemblies, is 780 pounds 
(354 kg) for the Model Nos. SENTRY 330 and 867 packages, and 605 pounds (274 kg) for 
the Model No. SENTRY 110 package. 
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(3) Drawings 

The package is constructed in accordance with QSA Global, Inc., Drawing No. R86000, 
Rev. F, sheets 1-10. 

(b) Contents 

( 1) Type and form of material 

Cobalt-60, as a sealed source, which meets the requirements of special form radioactive 
material. 

All source wire assemblies consist of a special form capsule crimped onto the end of a 
flexible steel wire. 

(2) Maximum quantity of material per package: 

Co-60: 110 curies ( 4.07 TBq) (output) for the Model No. SENTRY 110 package. 

OF 

Co-60: 330 curies (12.2 TBq) (output) for the Model Nos. SENTRY 330 and 867 packages. 

Output curies are determined by measuring the source output at 1 meter and expressing its 
activity in curies derived from the following: 1.30 Rl(h-Ci) (Ref: American National 
Standards Institute N432-1980, "Radiological Safety for the Design and Construction of 
Apparatus for Gamma Radiography"). 

(3) Maximum weight of contents: 

0.09 pounds (40 grams) for the Model Nos. SENTRY 110 and 330 packages. 

0.18 pounds (80 grams) for the Model No. SENTRY 867 package. 

The maximum content weight includes the mass of radioactive material and the source 
capsule handling wire assembly for a shipment containing the maximum number of source 
wire assemblies that can be transported in a package, i.e., 1 source wire assembly for the 
Model Nos. SENTRY 110 and 330 packages, and 2 source wire assemblies for the Model 
No. SENTRY 867 package. 

(4) Maximum decay heat: 5.5 watts 

6. A cover over the source wire connector prevents access to the source assembly until a keyed lock is 
actuated and the cover removed. This cover stays in place during transport of the package. 

7. The nameplate shall maintain its legibility and be fabricated of materials capable of resisting the fire 
test of 10 CFR Part 71. 
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(a) The package shall be prepared for shipment and operated in accordance with the Operating 
Procedures in Section 7 of the application; 

(b) The package must meet the Acceptance Tests and Maintenance Program of Section 8.0 of 
the application. 

9_ Supplemental shielding shall not exceed 5% of the maximum weight of the depleted uranium 
casting, with a thickness not to exceed 0.5 inch. 

10. Revision No. 1 of this certificate may be used until September 30, 2014. 

11. The package authorized by this certificate is hereby approved for use under the general license 
provisions of 10 CFR 71.17. 

12. Expiration date: July 30, 2016. 

REFERENCES 

QSA Global Inc., application dated April 20, 2011. 

Supplements dated May 22, 2012 and July 19, 2013. 

Date: ~ . v""'~~J!. ~ /3 ~t)y-Yt--'VVVV /)-(/(.. I 9--o 13 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michele Sampson, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 
This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 

b. other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

Transnuclear, Inc. 
7135 Minstrel Way, Suite 300 
Columbia, MD 21405 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

TN-LC Transportation Package Safety Analysis Report, 
Revision No. 6, dated November 2012, as 

.~,, . .supplemented. 
:,,.,~-- ["""':·~'· ,; .. 

4. CONDITIONS 

5. 

(a) 

This certificate is conditional upon,fulfilling the requirements of 10 CFR Part 71, as applicable, .and the conditions specified below. 

Packaging 

( 1) 

(2) 

Model No.>,;;fN-LC 
· .. ··-···· '. ~.;': ": 

;;~,~£!~]~~~~~ ,~,. . . '''"' 
~·::·" ~:: ._::: t ;·· 
:£;)\~.· ,,. ~~-· •;;· i ·y·:s~·' 

'<"'c ;~:S \.> . . ;:, t;·· c,','· .. :·.· .,;· 
Description 

···:~·:/~:;:;·:.. .·, ..• . ''-, c;:;.·;· ~ 
, ... : ..... > , ..... ·. . : '· r:\ . . ". :. . : ... :. . ·~."-" 

The packaging, designeafjier:transp<J3rt:;_aJ~irraGliatE:)dJe.st, research, and commercial reactor 
fuel in either a dosed transport vetiicle:,Qr,an ISO<Gontainer, COI'lSists of a payload basket, a 
shielded body;'g~spielded closureli.d:andtgp and.bottom impact limiters. The packaging 
body is a right circcilar cylinder, approximately 197.5 inches.:long and 30 inches in diameter, 
composed of top and o:ottom end flange forgings connect-ed by inner and outer shells. Lead 
shielding, made of ASTM 9.,2:9 copper lead, is pla-ced between the two cylindrical shells, in 
the bottom end assembly, and iA~the'lja: Neutron shielding, composed of a borated resin 
compound inserted into twenty aluminum shield boxes, is set between the outer shell and a 
0.25 inch-thick Type 304 stainless steel outer sheet. Two removable trunnions are bolted to 
the packaging body using eight 1-BUNC bolts for each trunnion. Two pocket trunnions in the 
bottom flange, used for rotating the package, may also be used for horizontal package lifting. 
Impact limiters, with an approximate outside diameter of 66 inches and height of 22.75 
inches, consisting of balsa and redwood blocks encased in stainless steel shells, are 
attached to each end of the packaging during shipment, each with eight 1-BUNC bolts. 

Four basket designs are provided for transport of Boiling Water Reactor (BWR), Pressurized 
Water Reactor (PWR), Mixed Oxide Fuel (MOX), Evolutionary Pressurized Reactor (EPR), 
National Research Universal Reactor (NRU), National Research Experimental 
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5.(a)(2) Description (Continued) 

Reactor (NRX), Material Test Reactor (MTR), and Training, Research, and Isotope General 
Atomics Reactor (TRIGA) fuel assemblies, fuel elements or fuel rods. 

The packaging may be loaded or unloaded either in a pool or a hot cell environment. The 
spent fuel payload is shipped dry in a helium atmosphere. 

Nominal weights and dimensions are as follows: 

Overall length with impact limiters: 230 inches 

Overall length without impact limiters: 197.50 inches 

Cavity length (minimum): •··.· 

Cavity inner diameter: 

Lid thickness:' 

Weight o'focontents: 

Weighhof lid: 

Weigtit~~f impact limit~.rsf 

(3) Drawings 

182.50 inches 

18'ililches 

7.50 indaes 

' . . 

The packaging~is constru~te'd'and asset{ii'bled'lrt'"actordance with·the following drawings: . ' ' ~- ·'. ' .::) ':. ' 

65200-71-'01·<\Revision 5 

65200-71702 Re&ision 0 

65200-71-20 Revision 3 

65200-71-21 Revision 0 

65200-71-40 Revision 3 

"fiNtt:.•C Cask Assembly<(1'1 sheets) 
: \~ 

TN-LC Tran~port task 
R~gulatpry·Piate (1 sheet) 

'';;· > y.~-;-:.;,, 

TN~LC 

Impact Limiter Assembly (3 sheets) 

TN-LC Transport Packaging 
Transport Configuration (1 sheet) 

TN-LC-NRUX Basket 
Basket Assembly (5 sheets) 
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TN-LC-NRUX Basket 
Basket Tube Assembly (5 sheets) 

TN-LC-MTR Basket 
General Assembly (4 sheets) 

TN-LC-MTR Basket 
Fuel Bucket (2 sheets) 

TN-LC-TRIGA Basket (5 sheets) 

TN-LC-1 FA Basket.( 5 sheets) 

TN-LC-1 FA BWR 
Sleeve and Hold-Down,Ri:ng (2 sheets) 

~""'"" 

TN-LC-1 FA 
25 Pin Can Bas·ketJ.5sheetsv 

' '~ < : ,f ". • ' ' 

3 OF 

(1) Type and iForm of Material 

(i) Intact or damaged.NRU ar1d MRK'iMklfuel assemblies whiCh meet the specifications 
listed'in Table 1 below, respe-ctively, are authotized for transportation in the TN-LC-
NRUX.basket. . . 

Intact fuel assemblies are fuel assemblies containiQg"fuel rods with no known or 
suspected Cladding defects greater than hairline ,cr;adks or pinhole leaks. 

Damaged fuel assemblies, with claddingctamage in excess of pin hole leaks or 
hairline cracks, are authorized:m11y ifllihe total surface area of the damaged cladding 
does not exceed 5% of the total surface area of each rod. 
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Type and Form of Materials (continued) 

Table 1 

NRU and NRX Mk I Fuel Specifications for Transport in the TN-LC-NRUX Basket 

Parameter NRU NRX Mk I 

Physical and Material Description 
Number of Assemblies ::; 26 ::; 26 
Number of rods/assembly ::; 12 7 
Assembly length (inch) (11 ::; 116 ::; 116 
Nominal Assembly mass(g). ' . 4660 5780 
Fuel form U-AI U-AI 
'~ou per rod (g) $45.4 -·· ::; 75.2 
Enrichment fwt:% '~0U) ::; 93 ' ::; 93 

Cladding•and Spacer Material AI ' AI 
· .. 'Thermal and Radiological Parameters .· 

Cooling-Time•(year~) (21 ~ 10 -~ 10 
Depletion (wt 0/o~~%U) Vi ::; 86 ,· :' ::; 80 
Decay Heat per Assembly (watts)'\"1: :$ 15 $15 

·: ..... :: 
~' .. , 

Notes: - .• • - . 
1. Maximum length of thert,uel,assem61y (unirradiate.d) for shipment::• 
2. The cooling timemf theifLiel.,assemb[yfrotJndeCtl down to D:5 years. 
3. The· depletion {orburn up) of.the ~uel• assernblyrou rnded::Lip to 0 .5%. 
4. The decay heat.O:f':the fueLa~ser:T:Jiirly is Hess .than 1.5.),\,vatts at the·maximum burnup 

and minimum ooOiingnime::."'"''-:;.::- ,:.f~-·- ••· .• 
- .·'·."'- T'. • · .. ;,.~,)X'·· 

(ii) Intact or darna.§ed MTR fuel elem;~-~~s·:fhat:tr~:~nvelqped or bounded by the fuel 
element design characteristics listed in Table 2 belowpwith an average burnup and 
minimum cooling.time as specified in Table 3 below; .. and a maximum decay heat of 25 
watts per element, are~authorize_cjfor tr(;l,nspe:ctation in the TN-LC-MTR basket 

Intact fuel elements are fuel elements containing fuel plates with no known or suspected 
cladding defects greater than hairline cracks or pinhole leaks. 

Damaged fuel elements, with cladding damage in excess of pin hole leaks or hairline 
cracks, are authorized only if the total surface area of the damaged cladding does not 
exceed 5% of the total surface area of each element 

The MTR fuel assemblies shall meet all the requirements in Table 3. 
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5.(b)(1) Type and Form of Materials (continued) 

Table 2 

MTR Fuel Element Design Characteristics 

Fuel Element Class M-01 M-02 M-03 M-04 M-05 M-06 M-07 M-08(1) 

Number of Fuel Plates (2) :523 :521 :519 :517 :510 :518 :517 :523 
235

U mass per Plate (g) :516 :516.5 :517.5 :519 :522 ::;20.5 :511.5 :522 

Active Fuel Width (em) :56.7 :56.7 :56.7 :56.7 :56.7 :55.9 :56.7 :56.7 

Active Fuel Length (em) ;::: 56 ;::: 56 ;::: 56 ;::: 56 ;:: 56 ;:: 56 ;:: 27.5 ;:: 56 

Enrichment (wt.% 235U) ::; 94 ::; 94 ":5.94 .. ::; 94 ::; 94 ::; 94 ::; 94 ::; 94 

Fuel Element Depth (em) ;::7.5 ···;::7~5 '2::7.5 <2:7.5 ;::7.5 ;::7.5 ;::7.5 ;::7.5 

Notes: 
1. The M-08 Element class requires that the central stack bf.ft~el elements remain empty. Also, 

the total'2:~-l0 mass is limited by the maximum value in Table'3. 
2. The plate thickness is greater than 0.12 em and the clad thit~ness is greater than 0.02 em. 

Table 3 

'MTmFuel Element Qualification . .... 
Burnap Cooling Time 

.Enrichment Type ,,._,, (MWdYMTU) (dqyS) 
. ·: B.6;000 7<40 

, TypeA .... 
;·; 

165,000 .. · 1120 
235U'Snrichment;~~9Gl% .. ·,.; .... > 330,0QQ··· I .... '1440 

23~trMass ::; '380 g · ·· . ' .. ·; ,/ 495):J00· 1680 
,,;, 

.·. 
., 

'66'0\i'O:oo 
. 

1950 
•' 57,750 .; 770 

Type B 144,375 1150 
235U Enrichment ;:: 90% 288,17:50 1470 

380 g < 
235U Mass :::; 460 g -~. \:433;125 1710 

577,500 1950 

29,330 740 

Type C 73,325 1120 

40% :::; 235U Enrichment < 90% 146.650 I 1440 
235U Mass :::; 380 g 219,975 1690 

293,300 1940 

13,930 830 

TypeD 34,825 1220 

19% :::; 235U Enrichment < 40% 69,650 1560 
235U Mass ::; 4 70 g 104,475 1850 

139,300 '2150 
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Type and Form of Materials (continued) 

Notes 

(iii) 

• Burnup = fuel element average burnup. 
• Use burnup (MWd/MTU) and Enrichment Type (A, B, C, or D with limits on 235U 

enrichment and 235U mass per element) to look up minimum cooling time in days. 
Licensee is responsible for ensuring that uncertainties in burn up, enrichment, and 
mass are applied conservatively. 

• Fuel with burn ups greater than those listed for each Enrichment Type is not 
authorized for transport. 

• Burn ups may be either rounded up to the next higher burnup or linear interpolation 
may be used to determine the minimum cooling time. However, for conservatism, 
an additional cooling time of 30 days must be added to any linearly interpolated 
value. 

• Example: An M-06 classcelement with·~~ 'enrichment of 45 wt.% 235U and a 235U 
mass of 350 gr.amsds classified as enrichmentTyp.eC, A burnup of 100,000 
MWd/MTU is,acceptable for transport after 1440 days cooling time as defined by 
146,650 MW.dVMTU from the qualification table (when lineardnterpolation is not 
employed:).:Z:When linear interpolation is employed the miriimu,m required cooling 
time isJ2G7 .days(1237 days based on interpolation+ 30 dajs:additional cooling 
time). L'<· . .,: • 

lntactfRIGA fueh:~·semblies/elernents that a~~·'e~veloped byr'<the fuel 
assemblies/elemeritGies(gn characteristicsdisted:in Table 4, :intact TRIGA fuel follower 
control rods that are ef1~eloped qy the fuel as'sembly/element,.elesign characteristics 
listed,in Table 5, with an~ayerage bumup.and minimum coo.lin'g time meeting the 
specifications of,Table 6•forJuel·assemblies/elements.or of rable 7 for follower control 
rods, and a maximum .decay heat :of8 watts per assembly/element, are authorized for 
shipmem with the)pN.-LC-i'HI.GA.tbasket. 

)_:··. 

Intact fuefasserriblies/elements.:are'.fuel ass.errrblies/elemehts containing fuel rods with 
no knowngn;;uspected claddii'TQ•defects greater than hairline cracks or pinhole leaks. 
The design characteristics of the'TRIGA fuel assemblies/elements are described in 
Tables 4 and 5"helow. · 

The fuel qualificationTables·~6 am'd 7 specifythe maximum assembly/element average 
burnup and minimum cooling time. The fuel elements/assemblies shall meet all the 
requirements of Tables 6 and 7. 

The poison plates in TN-LC-TRIGA basket are constructed from either boron aluminum 
alloy, or metal matrix composite (MMC), or Boral®. The minimum areal density of 
Boron-1 0 C0B) for either the boron enriched aluminum alloy or the metal matrix 
composite is 5.56 mg/cm2

. The minimum areal density of ;oB for Boral® is 6.67 mg/cm2
. 

569 

31 



( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-?000) 

R71 CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

5.(b)(1) 

9358 0 71-9358 USA/9358/B(U)F-96 7 

Type and Form of Materials (continued) 

Table 4 

TRIGA Fuel Assembly/Element Design Characteristics 

Assembly/Element Type 
AI ACPR (1) Standard FLIP (2) 

FLIP(:<) 

Clad LEU-I (3) 

Element ID T-01 T-02 T-03 T-04 T-05 

Fuel Material U-ZrH U-ZrH U-ZrH U-ZrH U-ZrH 

Enrichment (wt.% L~"U) $20 $20 $20 $70 $20 
IL~"U-Mass (g) $41 $56 $41 $ 137 $ 101 
Active Fuel Length (inch) $ 15 $ ·15 ;_.,, . .-::;'l5 .. < 15 <15 
Pellet Diameter (inch) $ 1:41 .. $ 1.41 $ 1:44 '· $ 1.44 $ 1.44 
Clad Material 

Notes: 
1. 
2. 
3. 

AI SS304 SS304 -SS304 SS304 
--: 

Table 5 

.··· ''"TRIGA Fuel F.()]I~'Jvet(jorttrol Rods ·Bestg):J'Qharacteristic~t·:• 
....... · .. ::, .•. :. '"' ·->..,,:.: .. ··: ...... , ......•..• , .... ;:•• .:.:.:. ,., ••.. 

. · . 'il .. >' FLIP (L) 
Asserl]bly/Eiement:r.yF>e · ~: ,;st~ri'd~~d ·:' ·-~Eu.._1;ri~JJi0~:·: AC:R~:-( 1 ) 

Element ·1 D .. , I > :J;o;r. · '-::~· ... --~~.oa· •:r:"o9 

Enrichment.(wt. % Lo"U) $20 $20 $20 
L~"U-Mass (g) $ 38 $ 97 $ 56 
Active Fuel Length (inch) $ 15 $ 15 $ 15 
Pellet Diameter (inch)··· $ 1.32 •$ 1.32 $ 1.32 
Clad Material SS304 . SS304 SS304 

ACPR -Annular Core Pulse Reactor 
FLIP- Fuel Life Improvement Program 
LEU - Low Enriched Uranium 

570 

FLIP(£) 
LEU-II (3) 

T-06 

U-ZrH 

$20 
$ 169 
<15 

$ 1.44 
SS304 
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5.(b)(1) Type and Form of Materials (continued) 

Table 6 

TRIGA Fuel Qualification for Fuel Assembly/Elements 

Burn up Cooling Time 
Element ID (MWd/MTU) (days) 

T-01 35,750 400 

71,500 560 

107.250 640 

143,000 710 

T-02 
.... 

:0'5, 7!S'Oi'' 650 I· 

71,500 970 

107,250 t310 

143,000 1'870 

T-03 35,750 520 

( 71,500 840 

107,250 1170 

143,000 1730 

T-04 ~H2,50D 1000 

225,000 
·---, 1380 _;;. 

0 

., -' ., .. -3'37 ;'500 J ,:-" I .1820 .:";-. 

' .··:·:.' '''i. '::- ' .:'"''450;00:Q,; .::··::; 2520 -'·-<-:.: 

.r:.:o5_-
.. 

,i '''3'5!;?·50 . _, ,_ ·C-':920 .,.:,:. 
'·'· If< • '!"' ., 

_,. 
c :iJ:1 i75:o 6 ' .: 1290 ·-·· 

_., y,):tG%';250 .. 1710 

14-:3;000 .:·): -- 2360 

.I-06 .3.6;500 :1J90 
73,000 '1-690 

109,500 '2320 

_e:_ .... 146,000 ;,: 3170 
r'<c:. 
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Type and Form of Materials (continued) 

(iv) 

Table 7 

TRIGA Fuel Qualification for Fuel Follower Control Rods 

Burnup Cooling Time 
Element ID (MWd/MTU) (days) 

T-07 35,750 540 

71,500 890 

107,250 1280 

143,.000· 1960 

T-08 35,750 940 

71,500 1350 

107,250 .1'840 
, .... 143,000 2580 

·. T"09 35,750 .670• 
; 

'"' 71,500 . ·1020 

107.250 · .. · 1420 . 
... :·; ...... ·14'3:000 . ··-.: ... 2100 . ' 

.: 

Notes for Tables 6and 7: · 

• Burnup = fuel.elemenU/ assembly·I-follow~r.coritrol rod average bt1rnup. 
• Use'burnup (MWd/MTU) and.Eiemenr!Dto look-up minimum cooling time 

in days. Licensee isresponsible'for•ensuring that uncertainties in burn up 
are applied cons.ervativel_y. ... . 

• Fuel with a burnup greater than.thatlisted'for each element type in Tables 
6 and Tis unacceptable 'fer transport. 

• Burnups mq:yi.b.e either rounded ·up to~the next higher burn up or linear 
interpolation may :be used to determine the minimum cooling time. 
However, for conservatism, an additional cooling time.of 30 days must be 
added to any linearly iriterpolc:~tedvalue_.... · 

• Example: A T-03 element with a btu:nup:oL1 00,000 MWd/MTU is 
acceptable for transport after 1170 days cooling time as defined by 
107,250 MWd/MTU (Table 6, rounding up) on the qualification table (when 
linear interpolation is not employed). When linear interpolation is employed 
the minimum required cooling time is 1133 days ( 11 03 days based on 
interpolation + 30 days additional cooling time). 

Intact PWR fuel assembly, as specified in Table 8, or intact BWR fuel assembly, as 
specified in Table 13, or fuel rods in a pin can are authorized for transport with the 
TN-LC-1 FA basket. 

Intact fuel assemblies are fuel assemblies containing fuel rods with no known or 
suspected cladding defects greater than hairline cracks or pinhole leaks. 
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5.(b)(1) Type and Form of Materials (continued) 

The fuel rods include irradiated PWR, BWR, MOX, and EPR fuel rods. PWR intact 
and BWR intact fuel rods may be from any of the fuel assemblies listed in Table 8 or 
Table 13, respectively. 

MOX rods have the same geometry as PWR or BWR rods, as defined in Table 8 and 
Table 13. The composition of MOX fuel is specified in Table 12. 

The EPR fuel rods are specified in Table 10. 

The poison plates in the TN-LC-1 FA basket are constructed from boron aluminum 
alloy, or metal matrix composite (MMC), or Bora!®. The minimum 10B aeral density of 
the poison plate is 16.7 mg/cm2 for either the boron aluminum alloy or the MMC. The 
minimum 10B aeral density of the:poiscin·plate is 20.0 mg/cm2 for Bora!@ 

In addition to the·poison plates provided in the basket, Poison Rod Assemblies 
(PRAs) arereqllired for transportation of PWR fuel.assemblies. The minimum 
required B4C content of the absorber rods in the PRAis 40% Theoretical Density 
(TD). Asummary of the number of absorber rods reqUired in the PRA for each PWR 
fuel class is shown in Table 11. PRA loading conf[guratioms are also illustrated in 
Figure ;1 through Figure 4. ·· 

. . .. 

The PWR fuel assern'blies fuel qualification;table (FQT) is .. provided in Table 15. 

The 1BWR fuel assemblies F?T is provided in.Table 16. 

The PWR rod FQTsare'ShOIJVn in Table.'W and Table 18 for. the 25 and 9 rod 
configuration~;respectively. . . 

The:BWR rod f==':PT.s are :shownin''Jable 19 anq.q:able 201br the 25 and 9 rod 
configu_rations; "'"espectively: . . 

The MOX rod FQT, provided in'Table21tf0r;both 25 .and 9 rods, is applicable to both 
BWR arid'P,WR MOX rods.' 

The FQTs for the U02 Standard EPR rods are governed by the PWR rod FQTs (Table 
17 and Table 18), while the FQT for the MOX EPR rods is governed by the MOX rod 
FQT (Table 21 ). 
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5.(b)(1) Type and Form of Materials (continued) 
Table 8 

PWR Fuel Specifications for Transport in the TN-LC-1 FA Basket 

One intact unconsolidated B&W 17x17, WE 

Fuel Class (1) (Z) 
17x17, CE 16x16, B&W 15x15, WE 15x15, CE 
15x15, WE 14x14, or CE 14x14 class PWR 
assembly (without control components) that are 
enveloped by the fuel assembly design 
characteristics listed in Table 9. Reload fuel 
manufactured by the same or other vendors, but 
enveloped by the design characteristics listed in 
Table 9, is also acceptable . 

Maximum Assembly + PRA Weight 
,;; .. . , 

·js5o.·ibs 
•' ! 

Fissile Material UOz 

Maximum Initial Uranium Content(4
l 490 kg/assembly 

Maximum Unirradiated .Assembly Length 178.3 inches 
~ 

Fuel Assembly Average:.Burnup, Enrichment and Per Table't5 
Minimum Cooling Time ··: 

. 

Maximum Planar Initial. Enrichment 5.0(3lwt.% 2?5u 

Maximum Decay Heat(5l 3.0:kw:·per Assembly 

.,. 16.7 mg/cm2 (Naturahor Enriched Boron 
.Aiumintlm Alloy I Metal Matrix Composite 

Minimum 10B areal density in poison plates 
· ~MMC)) 

• 2oi6 :mg/cm2 (Bor.al®) 
. . 

Minimum number of absorber:rods. per PRA as a 
Per Table 11 

function of assembly class 

Notes: . 

OF 

1. Up to 25 PWR fuel rods from any of the PWR fuel assemblies listed in Table 9 may also be transported in the TN
LC-1FA basket in a 25 pin can. The fuel rods are loaded in a 25 pin can with a cavity length of 168.5 inches 
(Option 3) which is placed within the TN-LC-1 FA basket. The maximum peak burn up for the fuel rods is 90 
GWd/MTU. The required cooling time, as a function of a PWR fuel rod burnup and enrichment, is provided in 
Table 17 for 25 rods and Table 18 for 9 rods, respectively. 

2. Up to 25 EPR fuel rods from any of the fuel class listed in Table 9 and meeting EPR rod parameters specified in 
Table 10 may also be loaded in the TN-LC-1 FA basket. The fuel rods are loaded in a 25 pin can with a cavity 
length of 179.5 inches (Option 1 and Option 2) which is placed within the TN-LC-1 FA basket. The maximum 
peak burnup for the fuel rods is 90 GWd/MTU. The required cooling time, as a function of an EPR fuel rod 
burnup and enrichment, is provided in Table 17 for 25 rods and Table 18 for 9 rods, respectively. 

3. ForCE 15x15, the maximum planar average initial enrichment is 3.70 wt.% 235U. 
4. The maximum initial uranium content is based on the shielding analysis. The listed value is higher than the actual. 
5. The maximum decay heat per rod is 220 watts when loading up to 9 rods. The maximum decay heat per rod is 

120 watts when loading 10 or more (up to 25) rods. 

574 

PAGES 

31 



( 

( 

NRC FORM 618 U.S. NUCLEAR REGULA TORY COMMISSION 
(8- 0 000) 

1. 

R 71 CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

5.(b)(1) 

9358 0 71-9358 

Type and Form of Materials (continued) 
Table 9 

USA/9358/B(U)F-96 

PWR Fuel Assembly Design Characteristics for Transportation in the TN-LC-1 FA Basket 

B&W B&W WE CE WE CE WE 
Assembly Class 15x15 17x17 17x17 15x15 15x15 14x14 14x14 

Maximum Number of 
Fuel Rods 208 264 264 216 204 176 179 

Maximum Number of 
Guide/Instrument Tubes 17 25 25 9 21 5 17 

Rod Pitch(1l (inch) :5 0.568 :5 0.502 :5 0.496 :5 0.550 :5 0.563 :5 0.580 :5 0.556 

Pellet Diametert1l (inch) :5 0.374 :5 .0.32'3 :5 0.323 ·::;;0..360 :5 0.367 :5 0.382 :5 0.368 

Clad Outer Diameter\'! .' 
... 

(inch) 
;:: 0.416. ;;:: 0.379 ;:: 0.360 ;:: 0.417 ;::0:422 ;:: 0.440 ;:: 0.400 ... 

Clad Thickness(1
) (inch) ,;:: 0.024 ;:: 0.024 ;:: 0.022 ;:: 0.026 ;:: 0.024. ··;:: 0.026 ;:: 0.022 

12 OF 

CE 
16x16 

236 

5 

:5 0.506 

:5 0.326 

;:: 0.382 

;:: 0.023 

Note 1. The fuel assembly fabrication documentation may be used to .demonstrate compliance with these fuel 
assembly parameters. The;ft~.eLassembly parameters ar~~design nominalvalues. The maximum and 
minimum dimensions are specified to bound variations tricdesign nominal•values among fuel 
assemblies·within a fuel assembly class (or,:an arrqy tYPJD .... 

··· T.able 10 . · ··· 
lrradiatedEPRa=:uei~Rod Faratneters 

Parameter 

Maximum Unirradiated Ler1gth 

Cladding Thickne,ss 

Maximum Initial Uranium Content .. 

. Table 11 
Summary of PRA Requirements for PWR Fuel Assembly Classes 

. _c'•·• _c·,: 
"\ ''" Minimum 

Diameter of B4C 
Number of Absorber Rods in 84C Absorber Content 

Assembly Class PRAs and Locations (em) (g/cmJ 
WE 17x17 8, Per Figure 4 0.88 0.613 

CE 16x16 5, All Guide Tubes 1.02 0.824 

BW 15x15 8, Per Figure 3 0.88 I 0.613 

CE15x15 1, Center Guide Tube 0.76 0.475 

WE 15x15 8, Per Figure 2 0.88 0.613 

CE 14x14 5, All Guide Tubes 1.02 0.824 

WE 14x14 8, Per Figure 1 0.88 0.613 

BW 17x17 8. Per Figure 4 0.76 I 0.475 
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5.(b)(1) Type and Form of Materials (continued) 

Table 12 
MOX F I R d S T f T ue 0 s ;peel 1cat1ons or . th TN LC 1 FA B k ransRort rn e - - as et 

PHYSICAL PARAMETERS: 

• Up to 25 PWR MOX fuel rods with physical 
parameters as those listed inTable 8. 

• Up to 25 BWR MOX fuel rods with physical 
parameters as those listed in Table 13. 

• Up to 25 EPR MOX fuel rods with physical 
parameters as those listed in Table 10. 

Fissile Material ,-: UJD2,!PuG2,(Mixed Oxide or MOX) 

Heavy Metal (HM) Content ::;; 2.5 kgU/rod . 

CRITICALITY PARAMETERS: 
• 235U Content in U02 : •... o.5::; 235U::; o.7 wt.% 

( • Plutonium Content: PuT(U + Pu) :5 7.0 wt.% 
Initial MOX composition • lnitiai 239Pu Content in Pu02 :5 60.0 wt.% ... 

lnitiai 241 Pu:b.ontemt in Pub~ ::; 7.5 wt.% • 
. __;;:~ ... , 

THERMAL/RADIOLOGICAL PARAMETERS: ~·p••• 

• 
23~Pu P3~Pu :s;::£1.0 wt.% 

Initial MOX Composition for Fuei.Ou?lification ' • ;
239P . /"P.LlO > 50 t 0A U ........ 2-· W.o ,.;.· .. ,,., 

·• }41AITl~Y:Pu02 :5 7:0 ppm 
·• 

235U/U o:s;'0.5 wt.% 

Burnup and Minimum.cooling timeJor·MOX . . ·~ .PerTable21 . 
rods 

··; 
. 

Maximum Decay heat per 25 pin can • 3.0 kW for the 25,pin,can with up to 25 rods 

• 1.98 kW for the"25 pin can with up to 9 rods 
,.,,. i 

'· .:.,. 
16.7 mg/cm2 Boron Aluminum Alloy I Metal Matrix 

Minimum 10B aeral density in poison plates Composite (MMC) 

• 20.0 mg/cm2 (Bora!®) 
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5.(b)(1) Type and Form of Materials (continued) 

Table 13 
BWR Fuel Specification for Transport in the TN-LC-1 FA Basket 

PHYSICAL PARAMETERS: 

Fuel Class(1
) 

Channels 

Fissile Material 

Maximum Assembly Weight with Channels 

Maximum Unirradiated Assembly Length 

THERMAL/RADIOLOGICAL PARAMETERS: 

Maximum Planar Average Initial Enrichment 

Fuel Assembly AverageBurnup,"'Enri¢hment and Mlnimum 

Cooling Time .. · , ,. .. ·• .. , ••.• 
·.• 

Maximum Decay Heat(Z) 

Minimum 10B aeral density in poison plates 

Notes: 

One intact 7x7, 8x8, 9x9, or 10x10 BWR 
assembly manufactured by General 
Electric or Exxon/ANF or FANP or ABB or 
reload fuel manufactured by same or 
other vendors that are enveloped by the 
fuel assembly design characteristics listed 
in Table 14. 

Fuel may be transported with or without 
channels, channel fasteners, or finger 
springs . 

. ··· 

790Jbs 

176.6 inches 

'. ·. 

·, 

.• . ·. :- ~5.0 wt.% 235U 

Per:Table 16. 

, ... 2:0 kW per>Assembly 

• .16.'Vmg/cm2 Boron Aluminum Alloy I 
Metal Matrix Composite (MMC) 

.. 20.0 mg/cm2 (Bora!®) 

1. Up to 25 fuel rods from any of the BWR fuel assemblies listed in Table 14 may also be transported in the TN-LC-
1 FA basket in the 25 pin can. The fuel rods are loaded in a 25 pin can with a cavity length of 168.5 inches which is 
placed within the TN-LC-1FA basket The required cooling time as a function of BWR fuel rod burnup and 
enrichment are provided in Table 19 for 25 rods and Table 20 for 9 rods, respectively. 

2. The maximum decay heat per rod is 220 watts when loading up to 9 rods. The maximum decay heat per rod is 120 
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( watts when loading 10 or more (up to 25) rods. 
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5.(b)(1) Type and Form of Materials (continued) 

Table 14 
BWR Fuel Assembly Design Characteristics(1

> for Transportation in the TN-LC-1 FA Basket 
(Part 1 of 3) 

Transnuclear ID 7x7-49/0 8x8-63/1 8x8-62/2 8x8-60/4 8x8-60/1 9x9-74/2 

GE1 GE4 GE-5 GE8 Type II GE9 GE11 

Initial Design or GE2 GE-Pres GE10 GE13 
Reload GE3 GE-Barrier 
Fuel Designation 

GE8 Type 
I 

,EAI>JP 
8x8-2 ·. 

Maximum Number of 
49 63 62 .. 60 60 74 

Fuel Rods 

Maximum Initial . 
Uranium Content 198 192 192 192·· " 192 192 
(kg) 

Rod Pitch(S) (inch) ::; 0.738 ::; 0.640 ::; 0.640 ::;\0.640 ..•. ::; 0.640 ::; 0.566 

Pellet Diameter101 

::; 0.487 ::; 0.416 ::; 0.411 ::; 0.411 ::; 0.411 ::; 0.376 
(inch) .· 

Clad Outer 
;:::: 0.563 ;:::: 0.49.3 ;:::: 0.483 ;:::: 0.483 -;:::: 0.483 ;:::: 0.440 

Diameter(5
> (inch) " . 

Clad Thickness\OJ 
;'·<. ;::::·o.032 2:.0.064' ' ;:::: 0,().32 ;:::: .0.032 ·;::: 0.032 ;:::: 0.028 

(inch) I 

·· Taole .~14 .. 
BWR Fuel Assembly Design Characteristics0>Jor Tran~pbrtation in the i-N-LC-1 FA Basket 

(Part.2 of3) 

Transnuclear ID 
I 

1 Ox10- tXt- 7x7- 8x8-
FANP 9x9 

Siemens 
92/2 49/0Z 48/1Z 60/4Z QFA 

GE12 ENC~IIIA ... ENC:il11(2l ENC Va 
FANP9 

9x9 Initial Design or Reload 9x9(3l 
Fuel Designation 

GE14 ENCVb 

Maximum Number of 
92 49 48 60 81 72 

Fuel Rods 

Maximum Initial 
192 

I 
198 198 

I 
192 192 192 

Uranium Content (kg) 

Rod Pitch15
> (inch) ::; 0.510 ::; 0.738 ::; 0.738 ::; 0.642 ::; 0.572 ::; 0.570 

Pellet Diameter(5
l (inch) I ::; 0.345 ::; 0.488 ::; 0.491 ::; 0.420 ::; 0.357 I ::; 0.374 

Clad Outer Diameter\OJ 
;:::: 0.404 ;:::: 0.570 ;:::: 0.570 ;:::: 0.501 ;:::: 0.424 ;:::: 0.433 

(inch) 

Clad Thickness(5
) (inch) ;:::: 0.026 ;:::: 0.035 ;:::: 0.035 ;:::: 0.036 ;:::: 0.030 ;:::: 0.026 

578 

PAGES 

OF 31 

' 



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8 " 0 00) 
( 

1. 

'71 CERTIFICATE OF COMPLIANCE 
FOR RADIOACTIVE MATERIAL PACKAGES 

a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

9358 0 71-9358 USA/9358/B(U)F-96 16 OF 

5.(b)(1) Type and Form of Materials (continued) 

Table 14 
BWR Fuel Assembly Design Characteristics(1

) for Transportation in the TN-LC-1 FA Basket 

(Part 3 of 3) 

Transnuclear ID 1 Ox1 0-91/1 ABB-8x8 ABB-10x10 LaCrosse 

ATRIUM 10 SVEA-64 SVEA-1 00(4) 
Allis Chalmers -

Initial Design or Reload 10x10 

Fuel Designation ATRIUM 10XM Exxon/ANF 10x10 

Maximum Number of 91 64 100 100 " 
Fuel Rods , .. 

Maximum Initial Uranium 
192 192 .192 125 

Content (kq) 

Rod Pitch'5l (inch) ::; 0.510 ::; 0.622 ::; 0.512 ::; 0.565 

Pellet Diameter's) (inch) ::; 0.350 ::; 0.411 ::; 0.346 ::; 0.350 

Clad Outer Diameter1~1 ,, 

(inch) 
~ 0.405 ~ 0.378 -~ 0.378 ~ 0.394 

Clad Thickness's) (ir:i2h) ~·orCJ23 -~ 0.024 .... ~·0.022 ~ 0.020 

Notes: 

1. Any fuel cha~nel average thickn~ss.~p to 0.120 inch'ip'acceptable on any;of the fuel designs. 

2. 
3. 

4. 

5. 

(2) 

(i) 

Includes EI\JC1IIIE andfENC-IIlF .. 

Includes SVEA~92, SVEA;~§,,•;'S\(.EA~9J~£, iS;:f:l;6l+96;:0P"fi_MA, SVEA-96_ 0PTIMA2, SVEA-96+/L 

The fuel assembly fabrication doc~merrtatio·6:may'5e:Used'to demonstrate compliance with these fuel 
assembly parameters. The fuel assembly .parameters~ar:e design nominal values. The maximum and 
minimum dimensions:are specified to bound,variations in desigrrnominal values among fuel 
assemblies within a fuel··assembly class (or an array type). 

Maximum quantity of material per:,package .. 

For the contents described in Item 5(b)(1 )(i): 26 intact or damaged either NRU or NRX 
Mk I fuel assemblies, with an approximate maximum payload of 331 lb. 

(ii) For the contents described in Item 5(b)(1 )(ii): 54 intact or damaged MTR fuel elements, 
with an approximate maximum payload of 1 ,620 lb. 

(iii) For the contents described in Item 5(b)(1 )(iii): 180 intact TRIGA fuel 
elements/assemblies with an approximate maximum payload of 2,380 lb. 
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Maximum quantity of material per p~ckage (continued) 

(iv) For the contents described in Item 5(b)(1 )(iv): one intact PWR fuel assembly, or one 
intact BWR fuel assembly, or up to 25 intact PWR (including MOX and EPR) or BWR 
fuel rods in a pin can. When transporting 9 or fewer fuel rods, the rods shall be placed in 
the center 3x3 region of the pin can. The approximate maximum payload is 1,650 lb per 
PWR assembly, 1,850 lb per BWR assembly with PRAs, 710 lb per PWR assembly, 790 
lb per BWR assembly with channels, and 16 lb per fuel rod. 

(3) The maximum decay heat for any payload is 3.0 kW. 

5(c) Criticality Safety Index (CSI): 100 
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Table 15 
Fuel Qualification Table for a PWR Fuel Assembly 

(Minimum required years of cooling time after reactor core discharge) 

Burn up, 
<JWd/ 

Enrichment (wl.% 235U) 

MTU 0.7 0.8 0.9 l.2 l.S 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 

10 2.25 2.25 2.20 2.10 2.05 2.05 2.05 2.00 2.00 2.00 2.00 2.00 2.00 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.95 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 1.90 
1----'--'--1---+--1 

20 3.37 

30 
39 
40 
45 
50 
55 
60 
61 
62 

Notes: 

3.35 3.30 3.20 3.05 2.90 2.90 2.85 2.85 2.80 2.80 2.80 2.75 2.75 2.75 2.75 2.75 2.75 2.70 2.70 2.70 2.70 2.65 2.65 2.65 2.65 2.65 2.65 2.60 2.60 2.60 2.60 2.60 2.60 2.60 2.55 

4.70 4.35 4.10 3.80 3.70 3.65 3.60 3.60 3.55 3.50 3.45 3.45 3.40 3.35 3.35 3.35 3.30 3.30 3.25 3.25 3.20 3.20 3.15 3.15 3.15 3.15 3.15 3.15 3.10 3.10 3.10 3.05 3.05 3.05 

4.95 4.85 4.75 4.65 4.55 4.45 4.40 4.35 4.25 4.20 4.15 4.10 4.00 3.95 3.95 3.90 3.85 3.80 3.75 3.70 3.70 3.70 3.65 3.65 3.60 3.55 3.55 3.50 3.50 3.50 3.50 

4.55 4.45 4.35 4.30 4.25 4.15 4.15 4.10 4.05 4.00 3.90 3.90 3.90 3.85 3.80 3.75 3.70 3.70 3.65 3.65 3.65 3.60 3.55 3.55 3.50 

5.40 5.25 5.15 5.05 4.95 4.85 4.80 4.70 4.60 4.55 4.50 4.45 4.35 4.35 4.30 4.20 4.15 4.10 4.10 4.05 4.00 3.95 3.95 3.90 3.85 

6.80 6.60 6.50 6.25 6.15 6.00 5.85 5.75 5.60 5.50 5.40 5.30 5.20 5.10 5.05 4.95 4.90 4.85 4.75 4.70 4.65 4.55 4.55 4.50 4.40 

8.85 8.60 8.30 8.05 7.85 7.65 7.35 7.15 7.00 6.80 6.65 6.45 6.30 6.20 6.05 5.90 5.85 5.70 5.65 5.50 5.45 5.35 5.30 5.25 5.15 

1.55 1.20 0.85 0.50 0.15 9.80 9.55 9.20 8.95 8.70 8.45 8.25 8.00 7.80 7.55 7.40 7.20 7.05 6.85 6.75 6.60 6.45 6.35 6.25 6.10 

2.15 1.80 1.45 1.10 0.7010.35 0.10 9.75 9.45 9.20 8.90 8.65 8.35 8.20 7.90 7.75 7.55 7.40 7.20 7.00 6.85 6.75 6.55 6.50 6.40 

2.80 2.40 2.05 1.65 1.30 0.9010.6510.25 9.95 9.70 9.40 9.10 8.85 8.55 8.35 8.15 7.90 7.70 7.50 7.30 7.20 7.05 6.85 6.75 6.65 

5.0 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Table 16 
Fuel Qualification Table for a BWR Fuel Assembly 

(Minimum required years of cooling time after reactor core discharge) 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Table 17 
Fuel Qualification Table for 25 PWR/EPR Fuel Rods (U02 ) 

(Minimum required years of cooling time after reactor core discharge) 

Enrichment (wt.% 235 U) 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Burnup. 
(!Wd/ 
MTU 

10 
20 
30 
39 
40 
45 
50 
55 
60 
61 
62 
65 
70 
75 
80 
85 
90 

Notes: 

Table 18 
Fuel Qualification Table for 9 PWR/EPR Fuel Rods (U02) 

(Minimum required years of cooling time after reactor core discharge) 

Enrichment (wt.% 235 U) 

0.7 0.8 0.9 1.2 1.5 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4 7 4.8 4.9 5.0 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Table 19 
Fuel Qualification Table for 25 BWR Fuel Rods (U02 ) 

(Minimum required years of cooling time after reactor core discharge) 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Table 20 
Fuel Qualification Table for 9 BWR Fuel Rods (U02) 

(Minimum required years of cooling time after reactor core discharge) 

1. Explanatory notes and limitations regarding the use of this table follow Table 21. 
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Table 21 

Fuel Qualification Table for MOX PWR/BWR 25 Rods and MOX PWR/BWR/EPR 9 Rods 

9 Rods 25 Rods 

Burnup, GWd/MTHM 
0.5 wt.% of 235 U 0.7 wt.%of"'U 0.5 wt.% of"'U 0.7 wt.% of 235U 

10 0.25 0.25 0.25 0.25 

20 0.25 0.25 0.30 0.30 

30 0.25 0.25 0.50 0.50 

40 0.25 0.25 0.95 0.95 

45 0.25 0.25 1.25 1.25 

50 0.35 0.35 1.70 1.70 

55 0.40 0.40 2.20 2.10 

60 0.45 0.45 2.80 2.70 

62 0.55 0.55 3.75 3.65 

Notes: 

1. Explanatory notes and limitation regarding the use of this table are provided on the following page. 
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Notes: 

General 

1. Use burnup and enrichment to look up minimum cooling time in years. Licensee is responsible for ensuring that uncertainties in 
fuel enrichment and burnup are correctly accounted for during fuel qualification. 

2. For values not explicitly listed in the tables, round burnups up to the first value shown, round enrichments down, and select the 
cooling time listed. 

3. U02 Fuel with an initial enrichment less than 0.7 (or less than the minimum provided above for each burnup) or greater than 5.0 
wt.% 235U is unacceptable for transportation. 

4. Shaded areas in these Tables indicate fuel is not analyzed for loading. 

For Fuel Assemblies 

1. Burnup =Assembly Average burnup. 
2. Enrichment = Assembly Average Enrichment. 
3. Fuel assembly with a burnup greater than 62 GWd/MTU is unacceptable for transportation. 

Vl 

~ ForFueiRods 

4. Burnup = Maximum burnup. 
5. Enrichment = Rod Average Enrichment. 
6. When transporting 25 or less fuel rods, the rods shall be placed in a specially designed 25 pin can. 
7. When transporting 9 or less fuel rods, the rods shall be placed in the 3x3 region of the 25 pin can. 
8. Fuel rods with a burnup greater than 90 GWd/MTU are unacceptable for transportation. 

Example: Per Table 15, a PWR assembly with an initial enrichment of 4.85 wt.% 235U and a burnup of 41.5 GWd/MTU is acceptable 
for transport after a 3.95-year cooling time as defined by 4.8 wt.% 235U (rounding down) and 45 GWd/MTU (rounding up) on the 
qualification table (other considerations not withstanding). 
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Guide Tube Locations 

Note: This configuration indicates the relative location of the poison rods within the guide tubes and does not 
provide any other fuel class specific information. Any other configuration of poison rods that is rotationally 
symrnetric is also acceptable. 

Figure 1 
PRA Insertion Locations for WE 14x14 Class Assemblies 
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ocations 

Note: This configuration indicates the relative location of the poison rods within the guide tubes and does not 
provide any other fuel class specific information. Any other configuration of poison rods that is 
rotationally symmetric is also acceptable. 

Figure 2 
PRA Insertion Locations for WE 15x15 Class Assemblies 
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Note: This configuration indicates the relative location of the poison rods within the guide tubes and does not 
provide any other fuel class specific information. Any other configuration of poison rods that is rotationally 
symmetric is also acceptable. 

Figure 3 
PRA Insertion Locations for BW 15x15 Class Assemblies 
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Note: This configuration indicates the relative location of the poison rods within the guide tubes and does not provide any other 
fuel class specific information. Any other configuration of poison rods that is rotationally symmetric is also acceptable. 

Figure 4 
PRA Insertion Locations for BW 17x17 and WE 17x17 Class Assemblies 
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6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures of Chapter No. 7 of the application, and 

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter No. 
8 of the application. 

7. Transport by air of fissile material is not authorized. 

8. Prior to the first shipment, the package shall be tested for the entire containment boundary, e.g., all 
base metal, all joining containment welds, vent port plug seal, drain port plug seal, lid seal, and 
bottom plug seal, in accordance with AtNSI N14.Ei.,_ .. by helium leakage rate testing to meet the 
leaktight criteria of 1.0x1 o·7 ref-cm3./sec-for·fabncation leakage tests. 

·:,,. "·' 
9. Poison Rod Assemblies, requir:.edfor shipment of PWR assemtilies, shall be installed such that the 

active fuel length is covered by the absorber, and measures shall :be taken against their inadvertent 
removal from the fuel a::;sembly. 

( ). The package authorized by this .certificate is hereby approved for use-.t:Jnder the general license 
provisions of 10 CF:-R 11.17. 

11. Expiration date: December 31 ,. 20;~}.., 
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REFERENCES 

Transnuclear, Inc., TN-LC Transportation Package Safety Analysis Report, Revision No. 6, dated November 
2012. 

Supplements dated November 27 and December 18, 2012. 

Date: Decembers I , 2012 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

1-/vd vztcir 
Michele M. Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel 'Storage and Transportation 
Office ofNuclear 'Material Safety 

and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, D.C. 20S8S 

4. CONDITIONS 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

S3G Core Basket Disposal Container 
Safety Analysis Report for Packaging 
dated June 1980, as supplemented 

~' ~ This certificate is conditional upon fulfilling<.t~~·Ktequirements of 10 CFR Part 71, as applicable, and th~:co)ditions specified below. 
~·"""''~:.~·" ,l 

5. 

(a) Packaging 
";, _.:::~~ ·,, .,l'"';.i' 

( 1) 

(2) 

il;!·posqi~Oonfain~ 

. J~~&;·lcL'·'·ifL1 .y). Description'r''-"' 

·~~fj~ 
The package consis[ 

lead-filled com~lii~er (~, . ;;-·J;,"f''''J. 

an outer contaLJll~r (S3 i~ :·: .,; ~Basik 
approximately 1;;?.¢.000 pbunas;:,. t 

~~.tfr-~;~.. ~ · ... :·•··r,!r.·?i~~~~;1~:~· .,:"~\·-,, 
The S3G CBDC is 'a\~\4-'Simch thick steel cyl(nder, 89 inchesii/1ac;lutside diameter, 131 inches 

. ..... ~; .... ~kt;,.. i'•~> 

long, with an 8-inch tHicRtop e.nd plate and aS-inch thicR~Bbttom end plate. Both end plates 

are welded to the cylinder IJY.l~~"ful!~~~n~Vo/~ti~~l~el~,§~ 
~~!···'?l::_ .t~~~. r~;t .. 

The SSW CBRC, which will be disposed of along with the outer S3G CBDC and inner core 
basket, is basically a cylindrical shaped container comprised of lead shielding sandwiched 
between two 304 stainless steel shells. The 1-ihch thick inner shell is 60 inches O.D. and 
1 07.S inches long. The outer shell is made up of two geometries, a 72.S-inch O.D., O.S-inch 
thick cylindrical shell that measures 66 inches long and joins a truncated conical shell which 
has a 64-inch O.D. at the small end. The two shells are joined by a full thickness penetration 
weld and a weld backup strap on the inside shell surface. Full penetration welds are also 
made on both ends of the shells to the top canning and shield ring. 

The SSW CBRC will contain either an S3G or S7G core basket. The irradiated S3G core 
basket is an lnconel 600 cylindrical shell. Three, 3-inch thick 304 stainless steel plates are 
positioned in the core basket prior to removal to provide overhead radiation shielding. The 
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( 

5.(a) (2) 

(3) 

lower plate is 46.2 inches in diameter. The upper plates have the same diameter but contain 
six extensions that fit inside recessed cutouts within the core basket. The total core basket 
weight is approximately 9,650 pounds. 

Description (continued) 

The S7G core basket is an lnconel 600 cylindrical shell. A 304 stainless steel laminated 
plate (S-inches thick) with lifting attachments is attached to the top of the S7G core basket to 
provide radiation shielding during handling. The core basket weight is approximately S,873 
pounds. 

The package may alternatively consist of SSG irradiated components positioned within an 
irradiated components disc~ai§Q.e~~~ck ~~q>_f3,ki"'IJ¥h~s;h is placed in an S3G CBDC. The I CDR 
is a steel rack approxirT),,~t~J¥;,)2'8lnthes'"lil§h'it8n~_:.,~:~rinches in diameter, and is designed to 
fit inside the S3G c~.B~(I~.if'Fie I CDR consists of a cent~r~c¥1inder assembly surrounded by 23 
storage tubes, a t9'Ji>'<iipla'te and a cylinder support base. 'if"Q.EF~center cylinder is HY-SO steel, 
has a 36-inch ?.~~r.t!Ciiameter and a 4.5-inch wall thickness, 1.~7d is 117 inches high. There 
are 9 storage t&a.es positioned inside the center cylinder. Tn'$1,~t0.tal weight of the irradiated 
components/,Lihe IGQR;:·a d the S3G CBDC is approxir;nal§iy r2t~ooo pounds. 

-«-~·· ·~~? . -~-/ ~~r"~~ 

·~·. :::-~:!'#;b~-
:~is Drawing No: 1527E40 for the S3G 

··487 4•for the ~s;r-G Core Basket 
§~'ssq:;c~liradiateg~'d'omponents. 

(b) Contents 

' ,........ !;,~;; 

( 1) 
-~J.;~~ . .:\:,~.rd' ... , 

Type and forM.of· matefi~l . 
·~ .. &JV. L[,;;;'O'. :.~:::,;:Lf\~·· ··.. ·"'""'' 

(i) An irradiate,a·~9qre basket eithei"the S3G or S7@~i'lm.cl'"'S5W CBRC. The shipment may 
include surface.(;contamination in the form of a&iliii!ted corrosion products and for the 
S3G core basket aP,~r<D)\LI]lately S g~JJpns~~f residual water. 

· · ~· k]$;1wr~ -~:~~r·~ ~,~c. ~i·· 

(ii) SSG irradiated components within an ICDR The shipment may include surface 
contamination in the form of activated corrosion products. 
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6. 

7. 

(2) Quantity of material per package 

(i) Item 5(b)(1 )(i) ?bove: 

One irradiated core basket and S5W CBRC as described in 5(b)(1). Surface 
contamination not to exceed 20.6 curies for the S3G core basket, or 1.2 curies for the 
S7G core basket. The activation level of the irradiated S3G core basket is not to 
exceed 131,000 curies; and the activation level of the irradiated S7G core basket is 
not to exceed 140,000 curies. 

(ii) Item 5(b )(1 )(ii) above: 

Irradiated components,1.-.in~~"~diJ19f'1 ~.::1 :ifrl$tr,~ment lines, 18 lower control drive 
mechanism asseml:l:lle~~~lfifled'Sieev~; ahfl) instrumentation stalk. Surface 
contaminatio~"n:dt«tb'ioexceed 65.5 curies. '''AotlN",..,~,tpn level of the irradiated 
componeQts~;fi'ofto exceed 2,440 curies. + 

'J.i.,..,";·v·;;;.:tk -(~""], 

Shipment of an irradiafetrS3G core basket must be made no earlierfban 75 days after reactor 
shutdown. .·'·-._ ·· '~"'"" 

~lt:r 
Shipment of an ir~~ffiated S7G 
shutdown. 

arlier thaJ1"'1t80 days after reactor 
,,~. , .. 

8. Shipment of S8G!~Jlradiated:k:oni·, 
shutdown. · :~~$Jr~~ 

9. In addition to the refq~irem . 
~·:~i~~L ~:- ~-;,~i.! ;__ . ~ .,, . , 

(a) Each packagTf;lg,must meet\t;i~ fqll,:_. .. : .. · .~ . ·ceRt 

S3G Core Bas~et'~;,!i'' -~~,:{::·~·t:I:;;;,J
1

~·· 

Section 8.0 of application gq'ted)"'une l980 
~ ~:t1~-~~~- .,.~:r~ 

S7G Core Basket 

Section 8.0 of application dated May 1987 

SSG Irradiated Components 

Section 8.0 of application dated September 1991 

c:~:~ 
"Tests q;Qd_l,Maintenance Program: 

f!.lr'~ 

(b) The package shall be prepared for shipment and operated in accordance with the following 
operating procedures: 
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S3G Core Basket 

Section 7.0 of application dated June 1980 

S7G Core Basket 

Section 7.0 of application dated May 1987 

SSG Irradiated Components 

Section 7.0 of application dated September 1991 

10. Air transport of fissile material is not authorized. 

11. Revision No. 6 of this certificate may be used until April 30, 2012. 

12. Expiration date: August 31,2016. 

REFERENCES 

S3G Core Basket Disposal Container Safety Analysis Report .for Packaging, 
WAPD-REO(C)-122, dated.June 1980, asrevised (Revision 2, dated·May 5, 1986). 

PAGE 

4 OF 

S7G Core Basket in the S3G Core Basket Disposal Container Safety Analysis Report for Packaging, dated 
May 1987. 

SSG Irradiated Components in the S3GCore Basket Disposal Container Safety Analysis Report for 
Packaging, Revision 2, dated September 1991. 

DOE memorandums G#7627 dated November 16, 1983; G#C86-3736 dated May 24, 1986; 
G#C86-3750 dated July 15, 1986; G#87-5663 dated July 7, 1987; G#91-'10937 dated 
July 31, 1991; G#C91-11007 dated September 18, 1991; G#96-03335 dated 
February 16, 1996; G#01-03414 dated January 31, 2001; and G#11-007 40 dated February 8, 2011. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michael Waters, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 

598 

PAGES 

4 



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

1. 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9788 17 71-9788 USA/9788/B(U)-96 1 OF 6 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Deactivated S5W Reactor Compartment Safety Analysis 
Report for packaging, dated July 1981, as 
supplemented. 

4. CONDITIONS 

5. 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model Nos.: S5W Reactor Compartment and SSN 688 ClassReactor 
Compartment · 

(2) Description 

The packgge consists ofa deactivated and defueled S5W or SSN 688 Class reactor 
compartment which has been separated from the remainder of the submarine hull 
and preparecHor shipment by sealing all openings and attaching handling fixtures. 
For each package model, the reactor compartmentitself is between two containment 
bulkheads which are added to the package before shipping. The ship's hull and the 
containment bulkheadsdefille;the;package containment boundaries. The 
containment bulkheads are eithefinstalled at the ends of the package or recessed. 
The strength of all package boundary closures is at least equivalent to the strength of 
the bulkheads. The deactivated reactor plant remains in place within the reactor 
compartment during shipment. The plant is defueled and drained except for small 
inaccessible pockets of liquid, primarily water. Potentially radioactively contaminated 
components and piping from other locations in the ship may be placed within the 
package and secured. 
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5. (a) Packaging (Continued) 

(2) Description (Continued) 

. The S5W Reactor Compartment package is between 35 and 45 feet long and 
approximately cylindrical with a maximum diameter of approximately 33 feet. The 
containment bulkheads are made of HS steel. The bulkheads may be installed at the 
ends of the package or may be recessed. The forward containment bulkhead may 
include existing ship structures which have been sealed to form a watertight 
bulkhead. The hull is constructed of HY-80 steel. The maximum weight of the S5W 
package is 2,160,000 pounds for the 598 and 585 classes and is 2,262,400 pounds 
for all other classes. 

The SSN 688 Class Reactor Compartment package-is approximately 46 feet long 
and approximately cylindrical with a maximum diameter of approximately 33 feet. 
The containment bulkheads are made of HS steel. The bwlkheads may be installed 
at the ends of the package or may be recessed. The hull is~ constructed of HY-80 
steel. The maximum weight of the package is 3,360,000 pounds. 

(3) Drawing? 

The package is constructed in accordance with the drawings, figures, and sketches 
included in the application, as supplemented (see References; :below). 

(b) Contents 

Activated structural components associated with .the SoW and SSN 688 Class reactor 
vessel complex, plant piping, ion exchanger resin, purification filter media (SSN 688 Class 
only), residual liquid and other miscellaneous components and materials contaminated with 
radioactive corrosion products (crud). 

6. Residual liquids contained within plant systems:must;:be removed prior to transport to the 
maximum extent practical, in accordance;VIfith established procedures, methods, and 
controls, as described in submittal dated April 5, 1996, or in the Safety Analysis Report for 
the individual submarine class reactor compartment packages. Not more than 660 gallons 
of residual liquids remain in the S5W Reactor Compartment package and not more than 
1 ,200 gallons of residual liquids remain in the SSN 688 Class Reactor Compartment 
package. 

7. For packages with recessed containment bulkheads, the aft containment bulkheads and 
stiffeners, horizontal divider plate, and any structure between the pressure hull and the outer 
non-pressure hull must be recessed at least 7 inches from the aft end of the S5W package. 
The forward containment bulkhead and stiffeners, existing tank stiffeners, deck structure, 
and horizontal girders must be recessed at least 15 inches from the forward end of the S5W 
package. For SSN 688 Class packages with recessed containment bulkheads, both the aft 
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and forward containment bulkheads, stiffeners and horizontal girders must be recessed at 
least 15 inches from the end of the package. 

8. The Lowest Service Temperature (LST) must be determined for each package. The 
package shall not be shipped unless its LST is less than or equal to the normal daily 
minimum temperature expected during the shipment of the package as determined on the 
basis of weather forecasts. 

9. lon exchanger resin with up to 3.1 curies (1.1 x 1011 becquerels) of Co-60 may be shipped in 
the SSW package. Shipment of the SSW packages shall not occur before 180 days after 
final reactor shutdown. 

10. For SSN 688 Class packages, the Co-60 activity of the ion exchanger resin (A1x) and activity 
of the purification filter media (APF)must meetthe following conditions (Reference Table 5-3 
of the application): 

(a) when only tile purification filter is solidified, 
APF * 27.2 + A1x * 283.8 ~ 995 mr/hr (Curies) 
APF * 7:35 X 1 0"10 + A,x * 7.67 X 1 0"9 ~ 995 mr/hr (becquerels) 

(b) when only the ion exchanger is solidified, 
A,x *53.9 + APF* 299.6 ~ 995 mr/hr(Curies) 
A,x * 1.46 X 10"9 + Apf* 8~ 10 X 1 Oc9 ~ 995 mr/hr (becquerels) 

(c) when both the purification filter and ion exchanger are solidified, 
A,x * 53.9 + APF * 27.2 ~ 99!5. mr/hr (Curies) 
APF * 1:46 X 10-9 + A,x * 7~35 X 1 0"10 ~ 995 mr/hr (becquerels) 

(d) when neither the ion.exchanger .or. purification filter.are solidified, 
APF ~ 3.3· curies of co..:6o (1.22 x 1011 becquereiS:), ·· 
A1x~ 3.5 curies afCo-60 (1.30 x 1011 becquerels), and 
A1x + APF ~ 4.5 curies ofQo-60 (1.67 x 1011 J:>ecquerels) 

If the activity exceeds any of the above values, supplemental shielding must be 
added. See Condition 12 and 13 for the supplemental shielding requirements. 

These activity limits are based on limiting the total radiation levels to 995 mr/hr under 
hypothetical accident conditions. lfcontaminated filters are shipped with the package, the 
sum of the radiation levels from each filter at 1 meter, shielded by the hull, must be 
subtracted from this 995 mr/hr, and the APF and A1x activity limits must be reduced 
accordingly for SSN 688 Class packages. 

11. Shipment of the SSN 688 Class packages shall not occur before 365 days after final reactor 
shutdown. 

12. Prior to shipment, radiation surveys of the exterior of the unshielded package must be taken. 
Additional shielding must be provided on the exterior of the package by steel plates securely 
welded to the package surface so as to remain in place under the hypothetical accident 
conditions in 10 CFR Part 71 if either of the following conditions exists: 
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(a) Radiation levels on the exterior of the package obtained via surveys exceed 200 
mr/hr on-contact or 1 0 mr/hr at 2 meters. 

OF 

(b) When the purification filter and ion exchanger are not solidified, and APF > 3.3 curies 
of Co-60, A1x > 3.5 curies of Co-60, or A1x + APF > 4.5 curies of Co-60. (SSN 688 
Class only) 

Radiation surveys must be re-performed after adding supplemental shielding. Final 
radiation levels must not exceed 200 mr/hr on-contact and 10 mr/hr at 2 meters. 

13. When condition 12(a) exists, 0.5-inch thick steel plates must extend from one inch above the 
bottom of the shielded tunnel on the starboard side to 8r beyond the keel on the port side 
and extend 11 0 inches forward and aft of the centerl"lne of the Pressure Vessel. Additional 
1.25" steel plate must extend 22° beyond the keel .on the port and starboard side and 77 
inches forward and aft of the centerline of the Pressure Vessel. 

When condition 12(b) exists, 1-inch thick steel plates must either: 
(a) Extend from one inch above the bottom of the shielded tunnel on the starboard side 

to 64° beyond the keel on the port side and extend from frame 73 to frame 76. In 
this case, APF cannotexceed 7.8 curies of Co-60 .(2.89 x 1011 becquerels), A1x cannot 
exceed 8.2 curies of Co-'-.60 (3.03 x 1011 becquerels), and the·total of APF and A1x 
cannot exceed 8.5 curies of Co-60 for 01 G-2 cores or 9.0 curies of Co-60 for D2W 
cores (3.14 x 1011 and 3.33 x 1011 becquerels, respectively); or 

(b) Extend from one inch above the bottom of:the shielded tunnel on the starboard side 
to 3r beyond the keel on the port·side and extend from frame 73 to frame 76. In 
this case, APF cannot exceed 7.8 curies ofCo-60 :{2.89 x 1011 becquerels), A1x cannot 
exceed 3.5 curies ofCo-60 (1.30 x .10,1 becquerels), and the total of APF and A1x 
cannot exceed 8.5 curies of Co-60 for 01 G~2·cores or 9.0 curies of Co-60 for D2W 
cores (3.14x 1011 and 3.33 x 1011becquerels,respectively). 

When both conditions 12(a) and 12(b) exist, 1-inch thick steel plates must extend from one 
inch above the bottom of the snielded tunnel on the starboard side to 87° beyond the keel 
on the port side and extend 110 inches forward and aft of the centerline of the Pressure 
Vessel. Additional 0. 75 inch steel plates must extend 22° beyond the keel on the port and 
starboard side and extend 77 inches forward and aft of the centerline of the Pressure 
Vessel. In this case, APF cannot exceed 7.8 curies of Co-60 (2.89 x 1011 becquerels), A1x 
cannot exceed 8.2 curies of Co-60 (3.03 x 1011 becquerels), and the total of APF and A1x 
cannot exceed 8.5 curies of Co-60 for 01 G-2 cores or 9.0 curies of Co-60 for 02W cores 
(3.14 x 1011 and 3.33 x 1011 becquerels, respectively). 

The activity limits for the ion exchanger and purification filter are based on limiting the total 
radiation levels to 995 mr/hr under hypothetical accident conditions. If contaminated filters 
are shipped with the package, the sum of the radiation levels from each filter at 1 meter, 
shielded by the hull, must be subtracted from this 995 mr/hr, and the APF and A1x activity 
limits must be reduced accordingly for SSN 688 Class packages. 
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14. Ensure the radiation surveys are completed as described in Enclosures 3, 4, and 5 of the 
supplement dated December 2, 2011. 

15. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) Each package must be prepared for shipment and operated in accordance with the 
procedures described in Chapter 7.0, "Operating Procedures," of the application. 

(b) Each package must be tested and maintained in accordance with the procedures 
described in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the 
application. 

16. The hydrogen concentration within the package must be less than 5 percent by volume 
during the shipment period, as demonstrated by·test or analysis. 

17. Expiration date: September 30, 2018. 
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REFERENCES 

Deactivated SSW Reactor Compartment Safety Analysis Report for Packaging, 
WAPD-REO(C)-2SO, dated July 1981. 

6 OF 

Supplements: Naval Reactors Memoranda Nos. Z#C90-14416 dated March 29, 1990, and 
supplement dated July 6, 1990; Z#C90-144S6 dated August 30, 1990; Z#C92-14438 
dated August 3, 1992; Z#C93-00069 dated October 14, 1993; Z#C9S-00113 dated 
March 16, 199S; 2#96-14430 dated AprilS, 1996; Z#96-14434 dated April10, 1996; 
Z#C9S-00191 dated December 14, 199S; Z#96-144S7 dated June 20, 1996; Z#C96-
14S20 dated November 22, 1996; Z#C96-14S49 dated December 19, 1996; Z#C97-
14698 dated October 31, 1997; Z#C98-00021 dated February 27, 1998; Z#C02-
030S7 dated March 1S, 2002; Z#C07-02023 dated September 19, 2007; Z#08-03S40 
dated September 11, 2008; Z#C07-04862 dated January 3, 2008; Z#C09-02922 
dated July 1, 2009; and NR (Angerhofer) email dated July 30, 2008; S#C11-019S3 
dated April 29, 2011; S#C11-02849 dated June 30, 2011; S#C11-04480 dated 
October 27, 2011; S#C11-0S1SS dated December 2, 2011; and Z#13-02768 dated 
June 21,2013. 

Date: 9 jf}_7 / tL& (:3 

. FOR THE U.S. NUCLEA 

.~~ 
Michele Sampson, Chief 
Licensiqg Branch 

GULATORY COMMISSION 

Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
and Safeguards 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

PWR-2 Lower Core Barrel Safety Analysis Report 
for Packaging dated January 1982, 
as supplemented 

4. CONDITIONS 

This certificate is conditional upon fulfilliqg the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

.5. 

(a) Packaging 

(1) 

(2) 

Model No.: PWR-2 Lower/Core Barrei"Shipping ~and Disposal Container 
"''"<' :.,,''' ~ 

Description 

The PWR-2 L:ower Core';Ba~r~l;$bip¢J~~.and·[)is~os~Jl.Containerpackage consists of an 
inner burial container and a·reusablehliiter;confalner,:~:'The innercontainer is loaded with a 
D1 G prototype pressure vesser·assembli Tbe p~d~age weighs:·approximately 400,000 
pounds. . .• . ' .. or .. .. 

The outer container is a 4-inc.h thick steel cylinder, .. ,t27 inches in outside diameter, 212 
inches long, with two 6-inch thick end plates:'The bottom end plate is welded to the cylinder 
with a full penetration weld and the top end plate is bolted with 107' 2-inch diameter 
fasteners. 

The package is equipped with two 2.5-inch thick by 1 0-inch long circumferential impact 
limiter rings on the side, two concentric impact limiter rings on the ends, and aluminum 
honeycomb crush blocks in the top and bottom spaces between the inner and outer 
containers. · 

The container is supported horizontally on the railroad car by eight gussets attached to two 
horizontal plates. Each plate is bolted to the top flange of an 1-beam. The bottom flange of 
the 1-beam is bolted to a 300-ton railroad car. 
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5. (a) Packaging (continued) 

The inner disposal container (liner) is of the following design: 

The D1 G prototype pressure vessel assembly has an inner burial container that consists of 
two cylinders constructed of HY-80 steel connected by a transition ring that is welded to the 
two cylinders. The maximum outer diameter of the cylinder is approximately 118 inches at 
the upper flange. The overall length of the inner container is 184.5 inches. The container 
wall is 3.12 inches in the upper cylinder and 4 inches in the bottom cylinder. The bottom 
plate varies in thickness from 6 to 2.4 inches and is attached to the container by 12, 4.5-inch 
thick gussets. The cover plate is approximately 10 inch thick and is attached to the container 
by a 3.25-inch thick closure weld. The container is axially positioned within the outer 
container by aluminum honeycomb ene:Egy;·:absorbers. 

(3) Drawings 

The packaging is~constructed in accordance with Westinghoose Drawing Nos. 1575E12, 
1574E96, andkAPL, Inc., Drawing Nos.108E6847 and 108E6846. 

(b) Contents 

( 1) Type and forf!l oJ material 

(2) 

An irradiated D1 G prototype~~pressufe vesse!,.~ss~bl'81y, including;·pressure vessel, core 
barrel, thermal shie!os,,and;two:suweillalilceifrain):~ssemblies. In addition, the contents may 
include surface cof')J~i~rination ln·.th(3:if~rm;(o'f;aCtivated:$q>r:rosion prdaucts and 119 gallons of 
residual water.. < · · · ·• - :. ;.~ · · · · ;:;:; ~ · 

r~~~;t~~~",~;,; ·:;::'~:,,' ~ ".\':_:~~·" 

Quantity of miterial in package . '., ...•. ' .. 

One irradiatedD1~·,prototype pressure ve~sel a~sembly .. S~rface contamination not to 
exceed 4.61 curies. 'Displaced material from cutting operations not to exceed 10.6 curies. 
The irradiated components;not tp~exceed 60,000;curies. · 

6. The package shall be operated in accordance with the procedures described in Chapter 7 of the 
application and in accordance with Naval Reactors letter G#C98-1 0723 dated February 13, 1998. 
The package shall be tested and maintained in accordance with the procedures in Chapter 8 of the 
application and in accordance with Naval Reactors letter G#C98-1 0723 dated February 13, 1998. 

7. Revision No.7 of this certificate may be used until March 31, 2013. 

8. Fabrication of packages must have been completed by December 31, 2006, in accordance with 
10 CFR 71.19(c). 

9. Expiration date: July 31, 2017. 
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REFERENCES 

PWR-2 Lower Core Barrel Safety Analysis Report for Packaging, WAPD-LP(CES)CS-670 dated January 
1982. 

Supplements: Naval Reactors letters G#7241 dated December 2, 1982; G#84-452 dated March 28, 1984; 
G#C92-03331 dated January 29, 1992; G#92-03546 dated June 5, 1992; G#92-03589 dated July 2, 1992; 
G#97-053513 dated June 11, 1997; G#C97-03596 dated August 28, 1997; G#C98-1 0723 dated February 
13, 1998; G#98-1 0801 dated May 5, 1998; G#02-0688 dated January 16, 2002; G#07 -00297 dated January 
18, 2007; and G#12-00635 dated January30, 20t2. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

c~1&it!P~ 
Licensing Branch;'.<: .· 

.i ·· Division of Spent%t=:del Storage a[ld Transportation 
_.;:' · .• ~i)ffice-:OfNuclear:Material Safety; . 

· ··· anqiSafeQ!·uaHds · ·· 
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2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, DC 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Department of Energy application dated 
April 22, 1991, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: Model 1 DfG Core Basket-Thermal Shield Shipping and Storage 
Container 

(2) Description 

The Model1 D1 G-c.ore'.Basket:-Thermal Shield (CB-TS) Shipping and Storage Container is a 
right circularcylinderappro):<imately 115 :inchesjn,diameter and.either 209 inches long (D1 G 
design including impact limiter assembly) ·or216 . .inches long (D2W design including impact 
limiter assembly.). Access for loading is·p!iovided :by a removable closure head. The 
container, consisting of the cylindrical.side walls and the·bottom end, has a three layer 
construction with a steel inner vessel approximately eightinches thick covered with 
approximately nine inches of reinforced concrete which is encased by a 3/8-inch thick outer 
shell. The CB-TS is secured in place ·insjde the ·container with an 8-inch thick steel preload 
ring which is bolted to the inner vessel with 72 high strength bolts. 

Closure of the containment vessel is provided by the 6-inch thick steel closure head which is 
fastened to the inner vessel with 72 high strength bolts. A steel closure ring is welded over 
the bolts and provides containment. A carbon steel inner impact limiter is welded to the top 
end of the closure ring. A wood outer impact limiter is bolted to the top plate of the container 
outer shell. 
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Description (continued) 

For land transport, the shipping container is transported with its axis horizontal and is 
supported by a shipping skid. For sea transport, the shipping container is transported with its 
axis vertical and is supported by a shipping frame assembly. The loaded container weighs 
up to 185 tons. 

(3) Drawings 

Packagings for which fabrication was begun before March, 1991, are constructed in 
accordance with the General Electric Company Drawings contained in Appendix 2.1 0.4 of 
the application, and packagings for which fabrication was begun after March, 1991, are 
constructed in accordance with the ·KAPL Drawings for the redesign configuration in 
Appendix 2.1 0.4 of the application. 

(b) Contents 

One irradiated 01 G-core basket-thermal shield assembly, and not more than one core's 
worth of irradiated DtG support assemblies, 01 Glower control rod drive mechanisms, and 
D1G uppercsupport assemblies; surface contamination .in the form of activated corrosion 
products; and not more than'3.5 gallons ofresidual,water. 

6. (a) Preloading of the preload plate and :the closure.head and sealing the container must be done with a 
temperature at or.:above +40, 0F. "' ·-· · ·· 

(b) Shipment shall be made only:when the average daily temperature-is expected to be above +1 0 °F. 

(c) The D1G CB-TS Shipment shall;bemadeno.earlier.thar:!:-150days aftershutdown ofthe reactor. 

7. The package shall be prepared for shipmerntand operated .in accordance with the Operating 
Procedures in Chapter 7.0<of the application,·and each packaging shall be tested and maintained in 
accordance with the Acceptance Tests and Maintenance Program in Chapter 8.0 of the application. 

8. For sea transport, the supplemental operating procedures and acceptance tests in Sections 11.0 
and 12.0 of the submittal dated April 5, 2002,·shall be used. 
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9. Expiration Date: January 31, 2018. 

REFERENCES 

Department of Energy, Division of Naval Reactors, application dated April 22, 1991. 

Supplements dated: Naval Reactors Letters G#92-03668, dated August 27, 1992; G#C95-1 0762, dated 
April10, 1995; G#C96-03576, dated November 1, 1996; G#C02-0751, dated AprilS, 2002; G#07-01492, 
dated April17, 2007; and G#12-02134, dated May 4, 2012. 

Date: J v. f\ e. II? z..~ n .. 

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 

Michael D. Waters, Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Materiai:Safety · 

and Safeguards . 

610 

PAGES 

3 



( 

( 

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
1 a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES 

9793 15 71-9793 USA/9793/B(U)F-85 1 OF 7 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department ofTransportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U. S. Department of Energy 
Division of Naval Reactors 
Washington, D.C. 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

"Core Independent M-140 Safety Analysis Report for 
Packaging" transmitted February 27, 1991, as 
supplemented 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

5. 

a) Packaging 

(1) Model No.: M-140 

(2) Description 

The M-140 is a stainless steel cask for transporting spent fuel. The cask is a right circular 
cylinder and is transported in the upright position. The package's approximate dimensions 
and weights are as follows: 

Cavity diameter 
Cavity height 
Body outer diameter 
Body steel wall thickness 
Package overall outer diameter 
Package overall height 
Packaging weight, including 

standard internals 
Maximum package weight, 

including contents 

70inches 
46inches 
98inches 
14inches 

126inches 
194inches 

315,000 pounds 

375,000 pounds 

The cask body is made from 304 stainless steel forgings. The cask walls are 14-inches thick 
and the bottom plate is 12-inches thick. The cask body flange provides a seating surface for 
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5.(a)(2) Description (continued) 

the closure head and its protective dome. The flange contains 36 wedge assemblies located 
radially around the inside diameter. Retention of the closure head is achieved by engaging 
the wedges in a tapered groove in the circumferential edge of the closure head. The cask 
body has 180 external cooling fins welded to the exterior wall. A support ring is welded to the 
external cooling fins at a point above the center of gravity. The support ring is bolted to a 
specially designed well-type railcar. The cask bottom is equipped with an energy absorber 
which is composed of five concentric stainless steel rings varying in thickness and height. 

The closure head is made from forged 304 stainless steel and is approximately 13-inches 
thick and 81.7 inches in diameter. The closure head is equipped with an access port, which 
is approximately 24 inches in diameter, and is offset from the center of the closure head. The 
access port plug is a stepped design with a maximum diameter of approximately 31 inches 
and is attached to the closure head by 24 bolts. The closure head and access port are 
sealed with double ethylene propylene 0-ring seals. Seal test ports are provided for the 
closure head and access port seals. A stainless steel protective dome is positioned over the 
closure head and is secured to the cask body flange by 12, 1.38-inch diameter, 38.5-inch 
long studs installed in a vertical direction and 6, 2.5-inch diameter, 9-inch long shear bolts 
installed in the radial direction. 

7 

The containment system is composed of the cask body, the closure head, and the closure 
head access port plug. There are seven penetrations in the standard containment system: a 
closure head, a drain port, a vent port, and an access port in the closure head, a 
thermocouple penetration, a water inlet penetration, and a water outlet penetration in the cask 
body. Each penetration is sealed with a plug and a double ethylene propylene 0-ring seal 
and is equipped with a leak test port. For some shipping configurations, two additional 
penetrations may be present in the closure head: a removable fuel assembly (RFA) access 
port and another vent penetration. 

The spent fuel modules are positioned in an internals assembly. The internals assembly is 
composed of stacked internal spacer plates which have openings for the spent fuel modules. 
The internals assembly has a top plate or top plate subassembly which is preloaded by 
springs against a retaining ring fitted in a groove in the cask cavity wall. The internals 
assembly may be a standard, Type 1, Type 2, or Type 3 internals assembly. 

(3) Drawings 

The packaging is constructed and assembled in accordance with the Westinghouse Electric 
Corporation Drawings in Appendix 1 ~3.2 of the application. Internals assemblies and fuel 
modules are constructed and assembled in accordance with drawings in Chapter 1 of the 
applicable Safety Analysis Reports for Packaging. 
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5.(b) Contents 

(1) Type and form of material 

(2) 

Spent fuel, limited to the following types, including associated activated corrosion products: 

(i) S3G-3 spent fuel. 

(ii) SSG spent fuel. 

(iii) D2W spent fuel. 

(iv) A 1 G spent fuel. 

(v) S6W spent fuel. 

(vi) S9G spent fuel. 

Maximum quantity of material per package 

Total package weight, including spent fuel and internals assembly, not to exceed 375,000 
pounds; and 

(i) For contents described in 5(b)(1)(i): 

S3G-3 spent fuel modules, not to exceed 62,300 Btu/hr decay heat per package. 

(ii) For contents described in 5(b)(1 )(ii): 

SSG spent fuel, not to exceed 51,609 Btu/hr decay heat per package (prototype spent 
fuel modules), or 45,713 Btu/hr decay heat per package (shipboard modules). 
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Maximum quantity of material per package (continued) 

(iii) For contents described in 5(b)(1)(iii): 

For Type 3 core, the total core decay heat level shall not exceed 68,390 BTU/hr at the 
time of container draining. The total core decay heat level shall not exceed 66,550 
BTU/hr when the container is shipped. For the Type 5 core, the total core decay heat 
level shall not exceed 62,210 BTU/hr at the time of container draining. 

(iv) For contents described in 5(b)(1 )(iv): 

(v) 

(vi) 

A 1 G spent fuel with thermal limits as determined either by calculation of the wet hold 
time using Curve C from Figure 3-5 of the Safety Analysis Report for Packaging or an 
administrative hold time of 50 days, whichever hold time is greater. 

For contents described in 5(b)(1 )(v): 

S6W spent fuel modules, not to exceed 46,011 Btu/hr decay heat per package for a 
shipboard core or 47,160 Btu/hr for a prototype core at the time of container draining. 

For contents described in 5(b)(1 )(vi): 

S9G spent fuel modules, not to exceed 55,002 BTU/hr decay heat per package at the 
time of container draining. 

(c) Criticality Safety Index 

Spent fuel module 

S3G-3 
SSG 
D2W 
A1G 
S6W 
S9G 

Criticality Safety Index 

100 
100 

0 
0 

100 
0 
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6. For S3G-3 spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 1.2 of the Safety Analysis Report for Packaging. 

(b) Minimum fuel cooling time is 130 days after shutdown. 

(c) Core age must be at least 4,000 logging corrected full power hours. 

(d) Control rod hold-down devices must be installed on cells which have control rods. Module 
grapple adapters serve as poison shipping rod holddown devices for refueling shipments. 

7. For SSG spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 1.2 of the Safety Analysis Report for Packaging. 

(b) Minimum fuel cooling time is 248 days after shutdown for prototype modules and 157 days 
after shutdown for shipboard modules. 

(c) Full and partial fuel modules may be shipped in any combination, but all modules must be 
shipped with control rods. 

(d) Control rod holddown devices must be installed on the cells. Module grapple adapters serve 
as control rod holddown devices. 

8. For D2W spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 1.2 of the Safety Analysis Report for Packaging. 

(b) Minimum fuel cooling time is 150 days after shutdown. 

(c) Control rod holddown devices must be installed on all rodded modules. The universal 
grapple adapters serve as the rod holddown devices. 

9. For A 1 G spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 1.2 of the Safety Analysis Report for Packaging. 

(b) All fuel clusters must be shipped with either control rods or poison shipping rods, with rod 
holddown devices installed. 
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(c) Minimum fuel cooling time shall be the greater of 50 days after shutdown or that calculated 
using Curve C from Figure 3-5 of the Safety Analysis Report for Packaging. 

10. For S6W spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 1.2 of the Safety Analysis Report for Packaging. 

(b) The minimum fuel cooling time before container draining shall be 300 days after shutdown for 
a shipboard core or 450 days after shutdown for a prototype core. 

(c) All fuel modules must be shipped with control rods, control rod restraints, and grapple 
adapters installed. A lower pedestal must be installed in each module holder port. 

11. For S9G spent fuel shipments: 

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in 
Section 12 of the Safety Analysis Report for Packaging. 

(b) The minimum fuel cooling time is 100 days. 

(c) All S9G spent fuel modules must have control rods, control rod holddown devices, and 
grapple adapters installed. 

12. The package must contain no more than 6 gallons of residual water, except that shipments of D2W 
recoverable irradiated fuel may contain up to 11 gallons of residual water. 

13. Failed fuel or fuel with defective cladding is not authorized for shipment. 

14. Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the 
application, as amended, except: 

All containment seals, including the main closure head seal, must be replaced with new seals 
within the 12-month period prior to each shipment, or earlier if inspection shows any defect. 

15. The package must be prepared for transport and operated in accordance with Chapter 7 of the 
application, except: 

7 

The containment seals, excluding the main closure head seal, must pass a leak test after final 
closure prior to each shipment. The leak test must have a sensitivity of at least 1 x 1 o-3 std
cm3/sec. 

16. Prior to first use, and within the 12-month period prior to each shipment, all containment seals, 
including the main closure head seal, must be leak tested to show a leak rate no greater than 1 x 1 o-4 

std-cm3/sec. The leak test must have a sensitivity of at least 5 x 1 o-s std-cm 3/sec. 
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17. Fabrication of packages must have been completed by December 31, 2006 in accordance with 10 
CFR 71.19(c). 

18. Transport by air of fissile material is not authorized. 

19. Expiration date: October 31, 2016. 

REFERENCES 

"Core Independent M-140 Safety Analysis Report For Packaging," transmitted February 27, 1991. 

Supplements dated: May 23, June 21, and July 17, 1991; February 4 and 7, August 17, and December 2, 
1992; October 14, 1994; September 1, and November 16, 1995; May 13, August 7, September 26, and 
November 26, 1996; February 10, 1997; June 11, 1998; April 11, 2001; March 5 and November 27, 2002; 
April18, 2006; August 5, 2009; July 27, and October 12, 2011. 

Date: A prl l 1 1 1 Z 01 Z-

FOR THE U.S. NUCLEAR REGULATORY COMMISSION 
/ ,/ /~ 

" I ' ;,, I ·~ 

/ir(' ·' i t! • vvf11A}t[J2__ ~Jj}{iu 
Christine Lipa, Acting thief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 

and Safeguards 
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9795 5 71-9795 USA/9795/B(U)-96 1 OF 3 

2. PREAMBLE 

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set 
forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." 

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or 
other applicable regulatory agencies, including the government of any country through or into which the package will be transported. 

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 

a. ISSUED TO (Name and Address) 

U.S. Department of Energy 
Division of Naval Reactors 
Washington, D.C. 20585 

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION 

Irradiated Component Disposal Container 
Safety Analysis Report for Packaging 
dated July 10, 1997, as supplemented. 

4. CONDITIONS 

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. 

(a) Packaging 

(1) Model No.: Irradiated Component Disposal Container (I CDC) 

(2) Descr[ption 

The Model No. JCDC is stainless steel cask with an impactlimiter at the upper end. 
The cask body is cylindrical in shape with overall dimensions of approximately 134.6 
inches long by 122 inches diarneter at the container body flange. The cask cavity is 
approximately 134.6 inches long b¥ 91--inches diameter. The wall of the cask is 304 
stainless steel, 10 inches thick at the bottom ·and 5 inches thick at the top. The 
bottom of the cask is an 11 inch thick circular steel plate. The cask lid is closed by a 
full penetration weld. The upper impact limiter is a stainless steel ring attached with 
21 studs to the cask body. A centering .plate and pedestals, welded to the bottom 
end plate, are used to position the contents within the package. The maximum 
weight of the package is 200,000 pounds. The maximum weight of the contents is 
approximately 36,300 pounds. 

(3) Drawings 

The package is constructed in accordance with the drawings, figures and sketches 
included in the application documents (see References, below). 
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE 

5. (b) 

9795 5 71-9795 USA/9795/B(U)-96 2 OF 

Contents 

The contents of the package are cell support housings and other miscellaneous core 
components from a spent reactor core. The maximum number of these components per 
package is specified in Section 1.1 of the application. The other contents of the package 
include potential residual water not greater than 6 gallons, diatomaceous earth desiccant to 
absorb the residual water and a stainless steel pumpdown lance which may be left in the 
package. The maximum radioactivity of the contents is 5,600 curies. The total radioactivity 
is based on transport no earlier than 50 days after core shutdown. 

6. In addition to the requirements of Subpart G of 10 CFR Part 71: 

(a) The package must be prepared for shipment and operated in accordance with the Operating 
Procedures in Chapter 7 of the application. 

(b) The packaging must meet the Acceptance Tests and Maintenance Program in Chapter 8 of 
the application. · 

(c) The package may .contain no more than 6 gallons of residual water. 

(d) The ICDC shall be shipped no earlier than 50 days after-core shutdown. 

(e) The total number of cluster jointstud remnants loaded .into each I CDC must not exceed 25 . 

. , ;· ·-·· ._-

(f) The gross weight of the package shall not exoeed200,000 pounds. 

7. Transport by air of fissile material is not authorized. 

8. Expiration date: April 30, 2018. 
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 
(8-2000) 
10 CFR 71 CERTIFICATE OF COMPLIANCE 

FOR RADIOACTIVE MATERIAL PACKAGES 
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER 

9795 5 71-9795 USA/9795/B(U)-96 

REFERENCES 

Irradiated Component Disposal Container Safety Analysis Report for Packaging dated 
July 10, 1997. 

PAGE 

3 OF 

Supplements dated: U.S. Department of Energy, Division of Naval Reactors letters G#C98-11009, dated 
December 2, 1998; 8#99-03507, dated May 3, 1999; G#C02-4083, dated October 
23, 2002; 8#07-04227, dated November 5, 2007; G#C09-01386 dated, March 3, 
2009; and 8#12-04231 dated September 20, 2012. 

Date: ~Lllt.t...fm ,g f; 3.-ot L . 

FOR THEUS. NUCLEAR REGULATORY COMMISSION 

Michele M. Sampson, Acting Chief 
Licensing Branch 
Division of Spent Fuel Storage and Transportation 
Office.of Nuclear Material Safety 

~,nd Safeguards 
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U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: BYPROD. NORM. FORM 

Package ID # 

USA/9184/B(U) 

USA/9320/B(U)-96 

USA/9337/B(U)-96 

USA/9342/AF-96 

USA/9342/AF-96 

Model 

USA/9184/B(U) 

MID US 

3979A 

VERSA-PAC VPllO 

VERSA-PAC 

621 

Expiration 
Date 

08/31/2014 

05/31/2017 

01/31/2016 

06/30/2015 

06/30/2015 



U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: BYPROD. SPEC. FORM 

Package ID # 

USA/6613/B(U)-96 

USA/9027/B(U)-96 

USA/9035/B(U)-96 

USA/9036/B(U)-96 

USA/9056/B(U) 

USA/9148/B(U)-85 

USA/9157/B(U)-96 

USA/9185/B(U)-96 

USA/9187/B(U)-96 

USA/9215/B(U) 

USA/9263/B(U)-96 

USA/9269/B(U)-96 

USA/9282/B(U)-96 

USA/9283/B(U)-96 

USA/9287/B(U)-85 

USA/9290/B(U)-85 

USA/9296/B(U)-96 

USA/9299/B(U)-85 

USA/9310/B(U)-96 

USA/9314/B(U)-96 

USA/9316/B(U)-96 

USA/9316/B(U)-96 

USA/9316/B(U)-96 

USA/9316/B(U)-96 

Model 

702 

741-0P 

680-0P 

C-1 

SPEC 2-T 

770 

IR-100 

OP-100 

865 

NPI-20WC-6 MKII 

SPEC-150 

650L 

SPEC-300 

OP-660 

EAGLE 

F-430/GC-40 

880 SERIES PKG 

F-423 

F-431 

976 SERIES 

AOS-100A-S 

AOS-100B 

AOS-100A 

AOS-050A 

622 

Expiration 
Date 

06/30/2018 

10/31/2015 

10/31/2015 

10/31/2016 

04/30/2015 

03/31/2018 

10/31/2014 

02/28/2014 

03/31/2019 

05/31/2018 

06/30/2015 

11/30/2015 

04/30/2015 

06/30/2013 

12/31/2014 

02/28/2017 

06/30/2016 

03/31/2017 

06/30/2014 

07/31/2014 

02/28/2017 

02/28/2017 

02/28/2017 

02/28/2017 



Package ID # 

U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Model 
-------------------- ---------------
USA/9316/B(U)-96 AOS-025A 

USA/9321/B(U)-96 3-60B 

USA/9357/B(U)-96 SENTRY 330 

USA/9357/B(U)-96 USA/9357/B(U)96 

USA/9357/B(U)-96 SENTRY 867 

623 

Expiration 
Date 

----------02/28/2017 

08/31/2015 

07/30/2016 

07/30/2016 

07/30/2016 



U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: FISSILE URANIUM 

Package ID # 

USA/5086/B(U)F 

USA/5797/B(U)F 

USA/5797/B(U)F 

USA/6386/B(U)F-96 

USA/9034/AF 

USA/9037/AF 

USA/9099/B(U)F-85 

USA/9186/B(U)F-96 

USA/9186/B(U)F-96 

USA/9196/B(U)F-96 

USA/9217/AF 

USA/9239/AF 

USA/9239/AF 

USA/9239/AF 

USA/9246/AF 

USA/9248/AF 

USA/9248/AF 

USA/9248/AF 

USA/9250/B(U)F-85 

USA/9251/AF 

USA/9252/AF 

USA/9274/AF 

USA/9281/AF-85 

USA/9284/B(U)F-85 

Model 

UNC-2600 

INNER HFIR UN 

OUTER HFIR UN 

235R001 

TRIGA-I 

TRIGA-II 

ATR 

MODEL 2 S-6213 

MODEL 1 S-6213 

UX-30 

ANF-250 

MCC-5 

MCC-4 

MCC-3 -4 & -5 

ST 

SP-3 

SP-2 

SP-1 SP-2 SP-3 

5X22 

BW-2901 

51032-2 

ABB-2901 

UBE-2 

ESP-30X 

624 

Expiration 
Date 

11/30/2014 

10/31/2017 

10/31/2017 

04/30/2015 

12/31/2015 

12/31/2015 

01/31/2014 

03/31/2017 

03/31/2017 

02/28/2016 

06/30/2015 

03/31/2017 

03/31/2017 

03/31/2017 

01/31/2017 

04/30/2014 

04/30/2014 

04/30/2014 

10/31/2014 

01/31/2018 

10/31/2013 

09/30/2017 

08/31/2013 

05/31/2015 



Package ID # 

U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Model 
-------------------- ---------------
USA/9285/AF-85 SRP-1 

USA/9288/B(U)F-96 CHT-OP-TU 

USA/9289/B(U)F-85 WE-1 

USA/9291/B(U)F-96 LIQUI-RAD 

USA/9292/AF-85 PATRIOT 

USA/9294/AF-96 NPC 

USA/9295/B(U)F-96 MFFP 

USA/9297 /AF-96 TRAVELLER XL 

USA/9297/AF-96 TRAVELLER STD 

USA/9301/AF-85 TNF-XI 

USA/9309/B(U)F-96 RAJ-II 

USA/9315/B(U)F-96 ES-3100 

USA/9319/B(U)F-96 MAP-12, MAP-13 

USA/9328/AF-96 TN-55 

USA/9330/AF-96 ATR FFSC 

625 

Expiration 
Date __ .,;... _______ 

10/31/2013 

03/31/2015 

02/28/2014 

10/31/2016 

. 08/31/2015 

11/30/2015 

06/30/2015 

03/31/2015 

03/31/2015 

08/31/2013 

11/30/2014 

04/30/2016 

01/31/2018 

04/30/2017 

05/30/2014 



U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: IRRADIATED FUEL 

Package ID # 

USA/9225/B(U)F-96 

USA/9226/B(U)F-85 

USA/9228/B(U)F-96 

USA/9235/B(U)F-96 

USA/9253/B(U)F-96 

USA/9255/B(U)F-85 

USA/9261/B(U)F-96 

USA/9270/B(U)F-96 

USA/9276/B(U)F-85 

USA/9293/B(U)F-85 

USA/9302/B(U)F-85 

USA/9313/B(U)F-96 

USA/9325/B(U)F-96 

USA/9336/B(U)F-96 

USA/9341/B(U)F-96 

USA/9358/B(U)F-96 

USA/9793/B(U)F-85 

Model 

NAC-LWT 

GA-4 

2000 

NAC-STC 

TN-FSV 

NUHOMS MP187 

HI-STAR 100 

UMS UNIVERSAL 

TS125 

TN-68 

NUHOMS-MP197 

07109313 

HI-STAR 180 

HI-STAR 60 

BRR 

TN-LC 

M-140 

626 

Expiration 
Date 

02/28/2015 

10/31/2013 

05/31/2016 

05/31/2014 

06/30/2014 

11/30/2018 

03/31/2014 

10/31/2017 

10/31/2017 

02/29/2016 

08/31/2017 

06/30/2016 

10/31/2014 

05/31/2014 

01/22/2015 

12/31/2017 

10/31/2016 



u.s. Nuclear Regulatory Commission 
List of Packages .bY Package Type 

Type of Packaging: PU AIR 

Package ID # Model 

USA/0361/B(U)F-96 

627 

Expiration 
Date 

12/31/2015 



U.S. Nuclear Regulatory Commission 
List of Packages _by Package Type 

Type of Packaging: PU NORM. FORM 

Package ID # 

USA/9212/B(M)F-96 

USA/9218/B(U)F-96 

USA/9221/B(M)F-96 

·usA/9279/B(U)F-96 

USA/9305/B(U)F-96 

Model 

RH-TRU 72-B 

TRUPACT-II 

NRBK-41 

HALFPACT 

TRUPACT-III 

628 

Expiration 
Date 

02/28/2015 

08/31/2014 

04/30/2018 

10/31/2015 

06/30/2015 



U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: PU SPEC. FORM 

Package ID # Model 

USA/9329/AF-96 5300 

629 

Expiration 
Date 

01/31/2017 



U.S. Nuclear Regulatory Commission 
List of Packages by Package Type 

Type of Packaging: WASTE, B 

Package ID # 

USA/9168/B(U) 

USA/9204/B(U)-85 

USA/9233/B(U)-96 

USA/9786/B(U) 

USA/9788/B(U)-96 

USA/9788/B(U)-96 

USA/9791/B(U)-85 

USA/9792/B(U) 

USA/9794/B(U)-96 

USA/9795/B(U)-96 

Model 

CNS 8-120B 

CNS 10-160B 

TN-RAM 

S3G CBDCA 

SSW REC. COMPT. 

SSN 688 

PWR-2 CORE BAR. 

D1G CB-TS 

CGN RCDP 

ICDC 

630 

Expiration 
Date 

08/31/2017 

10/31/2015 

04/30/2015 

08/31/2016 

09/30/2013 

09/30/2013 

07/31/2017 

01/31/2018 

02/28/2011 

04/30/2018 
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