
UNITED gTATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20J53{0O1

August  10,  ,  2006

Mr. Norman A. Kent, Manager
Transport Licensing and Regulatory Compllance
Westinghouse Electric Company
P.O. Drawer R
Columbia, SC 29250

SUBJECT: CERTIFICATE OF COMPLIANCE NO. 9292 FOR THE MODEL NO. PATRIOT
PACI(AGE

Dear Mr- Kent:

As requested by your application dated May 13, 2006, enclosed is Certificate of Compliance
(CoC) No. 9292, Revision No. 5, for the Model No. PATRIOT package. Changes made to the
enctosed certificate are indicated by vertical llnes in the margin. The staffls Safety Evaluation
Report is also enclosed.

Those on the attached list have been registered as users of the package under the general
ficense provisions of 10 CFR 71.17 or 49 GFR 173.471. The approval constitutes authority to
use the package for shipment of radioactive material and for the package to be shipped in
accordance with the provlsions of 49 CFR 173.471. Registered Users mey request by letter to
remove their names from the Regietered Users List.

lf you have any questions regarding this certifimte, pleaee contact me or Mr. Jose R. Cuadrado
of my staff at (301) 415-8500.

Sincerely,

'?|{@,o*-L 
fu

Christopher Regan, Acting Chief
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Docket No. 71-9292
TAG No. L23976

Enclosures: 1.
2 .
3 .

ccw/enc ls  1&2:

Certificate of Compliance No. 9292, Rev. No. 5
Safety Evaluation Report
Registered Users List

R. Boyle, Department of Transportation
J. Shuler, Department of EnergY
RAMCERTS
Registered Users
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10 cfR 7l CERTIFICATE OF COMPLIANCE

2. PREAMBLE

€, Thi6 cartlltcEte ls lssu€d to csrtlry hat ths package (padraging and contente) descdbed In lt€fil 5 below rneBl6 lhe appllcable Eaf€ty Etandards s6l
forth In Tl[e 10, Code of Fgderal Regulations. P6ft 71, 'PEckaglng and Tnnapoftatlon of Radloactlvc Matorlal"

b. Thio certlffcEte doee not relleve Uro conslgnor from compliance wlh any requlrement of he regulatlone of he U.S, Deparlment of Traneporlation or
oth€r appllcabta regulabry agnncies. induding tre gorremment of any country through or Into wtrldr tho paokage will be bansported.

THIS CERTIF]CATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

5.

(a) Packaging

(1) Model
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b. TITLE AND IDENTIFICANON OF REPORT OR APPLICATION

frzf :ixa _

f$WpS$gnquse Electric Company, LLC application
date0"Sbp_lgmbpr 16, 2oo4, as supplemented..*r,,{ji 
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(2) Description

A shipping containei.fbr
inner container and aW

kage co".f-qists of a right rectangular metal
material"biatween the inner and outer

bottom of the wooden outer container.

The maximum weight of the pacl€ge, including contents, is 2,988 pounds with the version #1 inner
container and 2,964 pounds with the version #2 (optional) inner container,

i'.'"i1,r lr:r:+;iiji,' ii''i 
' ' -iriii' 

,,r'::f'li,'''
There are two versions oftht' metal inner corii'diner. Both vepiqns.measure approximately 11-'l14 inches
high by 18-1/8 inches wide by:r18Z"inchee long. There afe_twci ehannel Eections within the,inner containelhigh by 18-1/8 inches wide by:r18Z-inchee long. There afe -two ohannel Eections within the inner container,
and eich channelsection hotds ofr.dBW.F fueliaes€mblyil;ithe inner container is eguipped with a lid and
an end cap that are closed by 18 Soits a'ri{"tfl$tflnifrlifiug5. The overall dimensions of the.wooden outer
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NRC FORM CIt
(6-2000)
10 cFR tl CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

5.(a[3) Drawings

The packaging is constructed and assembled in accordance with Westinghouse Electric Company, LLC
Drawing Nos.:

10014E27, Rev. 1,
10014E28, Sheets 1 and 2,Rev,2,
10015E58, Sheets 1 and 2, Rev.2

s.(b) contents .-f, tthFn iilT #l iffi g ,i .,
(1) Type and form of material n,. {fiu++,'t\"* 

1'*' **oS 
_,**

The package is designeo tebititwo unirradiat€d BWR tuelassemnfibffimprised of UO, fuel rqds in a 10 x
10 square army. The fuel'Fio5-s-sectionalarea ie 25 square inehes. -,,-''=',jtl

: - . i ; . l t ' . " ' - " ,
It .irif}(r1(i) Description of Assd_ffiv Typ4ffit',.
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. i;ifi$,l.ii tL$_il l{ i\t". it.,t.iliry .,. . ",;(A) Maximum avdrU$e U-en5;-d,frfl-ohmgnf,,jp;fi-0+Weiglitps,rffint within'tiitV axial zone o[ the ass_€mhly;
Maximum U-Zd6'contentlis 3:2S weigh't.r'pEiEAnt'bTjlnruadolinia-iyrania rod or axial zone of anybr"dnniii

may be present.

(B) Maximum average U-235 enrichmentis 4,72 weight percent within any axial zone of the assembly;
Maximum U-235 content ie 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 eontaining S.O welght percent
U-Z3S enriched pellets is 52; Maximum U-235 enrichment ls 4.5 weight percent for all edge rods,
and 4.0 weight percent for atl comer 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 ananged with two rods in each quadrant of the fuel assembly. The two
gaOolinla rods within each quadrant must be symmehic about the geometric diagonal of the fuel
iseembly, and must not be in an edge or comer rod location. Other fuel rods containing gadolinia
may be preeent.

Each assemoty is'ffiiide up or g$.ti$il$F'tsnititi:rBr fi"yil,t6i#maximum';hdgve ruet lensth or 150 inches.
The fuet pellet di#fbter is 0.81d-!ffS.QOp cnnip_ngdpsuletgdjfi;0.063 cm zlroonium alloy cladding. There is
a 0.0085 cm gap,between therp6ffitsiqitd,tti'd6lilOdinga;mmaximgm U,i235 enrichment of any fuel rod
is b.o weight perCpnt Eaetir.F,Fpertf-sffi51qiq-qrrXdff{h,tiltitin,,tl,$fpur centEr rod positions of the
assembgl rnreeutrierenffifig,q.c]-ffi#$frffiT,,:F**hE r1ll.ffiu sneri",scations:
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10 cFR 7l CERTIFICATE OF COTIIIPLIANCE

D. REVIIIICN NTJMBER

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 comer 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 pellete, The twelve ggdolinia rods are arranged with three
rods in each quadrant of the fuel assembly. The three gadolinia rods within each quadrant must be

(ii) Description of Assembly t{S.,:#'"

"'.\t''i

length fuel rods are,fobhted D
ananged as two rodtln each

symmetric about the geometric
rod location. Other fuel

toward the center,bf+the assem
cm nominal zirconigrn alloy
The maximum U-2i5 enriCt
holes in the four cEllter rodl
channels. The

lgf the f*qglassembly, and must not be in an edge or comer
g'didUlir{drItay be p rese nt.

^ \/ 1r ,! i.trtul {?- 
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Each assembly is madrtfflr 9G fuel rods having a maximum u"iitr#tacliv'bfg,Rl lelSth of 150 inches. Each
assembly contains length fuel rods and eight th fuel rods. The four one-third

ight two-thirds length fuel rods,corners of the
of the *ited sym.6-etric to the geometric diagonal,

0.848 crntftr5"rninal, encapsulated in 0.061
pellets and the cladding.
assembly contains water

be transported in
assembly are as follows:

Maximum U-235(A) Upper sectio4r-frust cdffi
enrichment of any rod fil
fuel rods with a'

(B) Middle section must contain 92 fuel rods, ananged 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 ananged symmetrically along the geometric diagonal of the
assembly, and must not be in an edge or comer 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 comer locatlon of the assembly. Other fuel rods containing
gadolinia may be present.

(C) Lower section must contain 96 fuel rods, arranged as 24 rode per quadrant. Maximum U-235
enrichment of any rod is 5.0 weight peroent. This section of the assembly must inolude at least
fwelve fuel rods with a minlmum 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.
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l{Rc FoRlt 618
([.2000,
10 cFRTt CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

5.(bx2) Maximum quantity of materlal per package

Two fuel assemblies. The totalweight of contents not to exceed 1,320 pouflds.

5.(c) Criticality Safety Index:

12. Expiration date: August 31, 2010.

1 . 0

6 ,

7.

8.

the Acceptance Tests and

9.

1 1 .

10. The package authorized by $ris:iblhificate is hereby approved for Q.de"Lnder the general license provisions of
10 CFR 71,17, r:irii:, ""1i r"

Revision No. 3 of this certificate maV Ue 
I
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REFERENCES

Westinghouse Electric Company, LLC consolidated application dated: September 16,2004.

Supplements dated: April 14, June 14, August 9, and September 22,2005: January 6, and May 13, 2006.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Date: Rugust 10, 2006.:**.

aI /LA'd SSSESITTAI 33IilO l_33f0ud tfnl l-Nlds 9P=lI 9AAZ-I\-CtrrV



't"ffi UNITED STATES
NUCLEAR REGULATORY COMMISSION

WaEHINGTON, D_C- 20555{001

SAFETY EVALUATION REPORT

Doclcet No.71-9292
Model No. PATRIOT Pacloge

Certificate of Conpliance No,9292
Revision No.5

SUMMARY

Byapplication dated May 13,2006, Westinghouse Electric Company, LLC_,_submifted an
ameniment request for Certificate of Compliance (CoC) No. 9292 for the Model No. PATRIOT
package. Specifically, Westinghouse submitted revlsed packaging drawings to include
additiohalconfigurations, and a revlsed authorized contents descriptlon In the CoC.

The amendment request included the neceEsary analyses and proposed CoC and application
page changes to support lhe amendment request. The new apPlication page changes will be
referenced in the CoC as supplement dated May 13, 2006.

The U.S. Nuclear Regulatory Commission (NRC) staff has reviewed the amendment request,
including the proposed CoC and application revisions, and other supporting documents
submitted with the request. Baeed on the stalements and representations in the application, as
supplemented, the etaff concludes that the Model No. PATRIOT package, as amended, meets
the requirements of 10 CFR Part71.

{.0 GENERAL INFORMATION

The applicant requested to revise Condition s(axg) of the CoC, "Drawings," to include revised
pscfaging drawings. The new packaging drawings incorporate changes made to the package
conRguraiion in ReMeion No. 4 of the CoC. The new drawings also include the use of a screen
barrier in the inner container lid to prevent forelgn material or debris from contact with the fuel
assemblies. The applicant atso requested to clariff the language of the description of Fuel
Assembly Tyrrelfl, in Condition 5(b)(1)(ii) of the certificate. The specific changes made to_the
CoC are discussed below, in the "Conditions" section of this Safety Evaluation Report (SER).

1.1 Drawlngs

The applicant provided revised engineering Drawing No. 10014E28, Sheets 1 and 2, Rev. 2,
and Drawing No. 10015E58, Sheets 1 and 2, Rev. 2. The revised drawinge include the optional
inner container configurations made during maintenance and refurbishment activities, which
were approved undei Revision 4 of the certificate. Also, the revised drawings include a
packaging configuration that includes the addition of a screen banier to the inner contalner lid
io prevent foreign material or debris from contact with the fuel assemblies. The staff has
reviewed the revised drawings and concludes that the proposed changes to these do not affect
the abifity of the package to meet the requirements of 10 CFR Part|f.
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6.0 CRITICALITY

The applicant requested a clarification of Condition 5(bxl Xii) of the certificate, whlch describes
Aesembly Type#2. Specifically, the CoC describes the location of the twGthird length rods as
located on the geometric diagonal of the assembly towards the center of the assembly.
However, the actual location of these rods is symmetric to the geometric diagonal towards the
center of the assambly. The applicant requested a revision of this description to reflect the
actual location.

The applicant also modifled the packaging drawings to include the use of a screen in the inner
container lid to prevent foreign material or debris from contact with the fuel assemblies. The
applicant etated that the screen does not restrict the free flow of water through the holes in the
inner container lid.

The staff reviewed the criticality Eafety analyses in the PATRIOT package application and
determined that the analyses correctly modeled lhe location of the two-third length rods in the
fuel assembly as symmetric to the diagonal towards the center of the assembly. Therefore, the
requested language change does not require changes to the criticality safety analyses in the
PATRIOT application. The staff also reviewed the criticality safety analyses to examine the
flooding configurations evaluated for PATRIOT pacKage affays under hypotheticalaccident
conditions. The staff found that the applicant evaluated the most reactive package
configuration under partial flooding, in which the space of the inner container lid was modeled
as void space, while the inner contaiher cavity was flooded with water. The applicant
demonstrated that under these partialflooding configurations, the package array remains
subcritical. Therefore, the staff concludes that accidental blockage of the inner container lid
screen surface is properly bounded by the criticality safety analyses of the PATRIOT paekage
application.

Based on these conclusions, the staff agrees that the proposed changes to Condition 5(hXlXii)
of the CoC, and to the packaging drawings of the PATRIOT package, do not affect the ability of
the package to meet the criticality safety requirements of 10 CFR Part 71.

CONDITIONS

The following conditions in CoC No. 9292, Revision No. 5, have been revised as follows:

Condition No. 5(aX3) was revised to reference the new engineering drawings describing the
possible package configurations resulting from maintenance and refurbishment aotivities.

Condition No, 5(bX1)(ii), "Description of Assembly Type #2n was revised to clarify the location of
the two-third length rods in the fuelassembly.

Condition No. 11 was revised to authorize the use of the previous revision of the certificate for a
period of approximately one year.
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coNcLUstoNs

Based upon the straffs review, the statements and representations in the application, as
supplemented, for the reasons stated in this Safety Evaluation Report, and with the conditions
listed above, we conclude that these changes will not affect the abllity of the package to meet
the requirements of 10 GFR Part7l.

lssuqdtli$[9Fdtifimhof compliance No, e2e2, Revision No. 5,
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