UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

August 10,:2006

Mr. Norman A. Kent, Manager

Transport Licensing and Regulatory Compliance
Waestinghouse Electric Company

P.O. DrawerR '

Columbia, SC 29250

SUBJECT: CERTIFICATE OF COMPLIANCE NO. 9292 FOR THE MODEL NO. PATRIOT
PACKAGE

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
enclosed certificate are indicated by vertical lines in the margin. The staff's Safety Evaluation
Report is also enclosed.

Those on the attached list have been registered as users of the package under the general
license provisions of 10 CFR 71.17 or 49 CFR 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 provisions of 49 CFR 173.471. Registered Users may request by letter to
remove their names from the Registered Users List.

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

Sincerely,

Christopher Regan, Acting Chief

Licensing Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Docket No. 71-9292
TAC No. 123976

Enclosures: 1. Certificate of Compliance No. 9292, Rev. No. 5
2. Safety Evaluation Report
3. Raegistered Users List

cc w/encls 1 & 2. R. Boyle, Department of Transportation
J. Shuler, Department of Energy
RAMCERTS
Registered Users
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U.8. NUCLEAR REQULATORY COMMISSION

NRC FORM 018

Fry CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. 8. CERTIFICATE NUMBER b, REVISIONNUMBER | c. DOCKET NUMBER d. PAGKAGE IDENTIFIGATION NUMBER | FAGE FAGES
9292 5 71-9292 USA/9292/AF-85 l 1 OF 5 l

2. PREAMBLE

a. This certtficate ls Issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Titla 10, Code of Federal Regulations, Part 74, "Packaging and Transportation of Radloactive Mataerial."

b. This certificate does not relleve the consignor from compliance with any requirement of the regulations of tha 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 Addrass) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electric Company, LLG &, %, ﬁ'ﬁ%\&éﬁiﬁghouse Electric Company, LLC application

P.O. Box 355 o B Rt datéﬁ’ss"aﬂ“tlg‘inqﬁ_er 16, 2004, as supplemented.
Pittsburgh, PA 15230-0355 1&,, * "{n,r s,
R o -~
4. CONDITIONS el

This certificate is conditional upon fdffiling the rsiulrgments of 10 CFR Part 71, as applicable;yand.tha condjiions speciflad below.

5

(a) Packaging -

(1) Model No.: PATRIQT

(2) Description k2

A shipping container:for uniradia
‘woodert:g

”

Atkage mnsnsts of a right rectangular metal
material’between the inner and outer

)8 M: i
mer s

inner container and a:
containers.

There are two versions o"ff' i@ metal 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 on@BWR fuel assembly:The inner container is equipped with a lid and
an end cap that are closed by 18 bolts and fasténing: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 be 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 and 2,964 pounds with the version #2 (optional) inner container.
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'1'2‘0%0 FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
i CERTIFICATE OF COMPLIANCE
FOR RADIQACTIVE MATERIAL PACKAGES
1, 8. CERTIFICATE NUMBER b. REV-IW ¢, DOCKET NUMBER d, PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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5.(aX3) 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

g B e
5.(b) COﬂtentS ?":’ E{% W’"’."\ -MH:?‘ h#..; {-

(1) Type and form of material -« 4;-,; R

Each assembly is n}ade up of 9@ ][iijength ?’991 rods hagm
The fuel pellet didmeter is 0.819E0:00!
a 0,0085 ¢cm gaphetween thexpe’ﬂét,
is 5.0 weight perc%mt Eachd
assembly. Three fferent:f :g?

Py

,_rnaxlmum Uz235 enrichment of any fuel rod

es“'in he /fpur center rod positions of the

g5 hay he foll mg speclﬁcatnons

(A) Maximum average U-235-, men ,,wngnL ercent W|th|n*any axial zone of the assembly;
Maximum U-235Content’is 3:25 w3|g Sant of .gadollnla-uranla rod or axial zone of any
gadolinia-urania’ fual rod; Maximum: U be‘r ‘of fuelifods per aSsamny containing 5.0 weight percent
U-235 enriched péilats js 36; Maximim: U-235 enrichment is4. 0 welght percent for all edge rods,
and 3.5 weight percentfor all corner rods; Each assembly MUst include at least eight fuel rods with
a minimum gadolinia cofiten of 2.5 weight percentin all axial regions with enriched pellets. The
eight gadolinia rods are arrar éd wkth two n"each quadrant of the fuel assembly. The two
gadolinia rods within each quadrant must! mmetric about the geometric diagonal of the fusel
assembly, and must not be in an edge or corner rod location. 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 comer rods; Each assembly must include at least eight fual 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 must be symmetric about the geometric diagonal of the fuel
assembly, and must not be in an edge or comner rod location. Other fuel rods containing gadolinia
may be present.
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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 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 diagol alof t fuel assembly, and must not be in an edge or corner
rod location. Other fuel rodsgg{c«ontatm g gad n am;\ay be present.

e d,
Py

(i) Description of Assembly Txpeﬂ ; :;;.r

Each assembly is madezup of 96 fuel rods having a maximum actlva, fuel length of 150 inches. Each
assembly contains fqur one—thlrd length fuel rods and eight two-thcrdsvlength fuel rods. The four one-third
length fuel rods are, locﬂted oii the.outside corners of the aggembly The.pelght two-thirds length fuel rods,
arranged as two rods«m each qﬁ? rent of the assemblyfareélo&ited symmgtnc to the geometric diagonal,
toward the center. of«;the assemt ?he fuelipéﬂ'ét dlametgr .;0 848 cmPnomlnal encapsulated in 0.061
cm nominal zirconjium alloy cladi mg%?There isa 0 00755' ap betweenithe pellets and the cladding.

The maximum U-235 ennchp\eriiefa ny. fueff’rodus .5. Q;we '~percent Each assembly contams water

holes in the four ¢efiter ro?d*\' 'I,:s'tfﬁpg%f

4 ﬂ"’l‘_

.....

enrichment of"any rod u‘é w;alght*pw'
fuel rods with a‘minimum‘gadolinia coRfe: 4.0.W

pellets. The sight adolinia rods aré:ar yd with' hvo rods, in-eéch quadrant of the fuel assembly,
arranged symmetncally along the geomefrfé "diagonal of the'assembly, and must not be in an edge
or corner rod location. ”I' Fie section must contain 12 wata‘rvholes arranged as three water holes in
each quadrant of the assem y One of the three Water holes within each guadrant must be located
on the outside comer locatiof of tﬁ”éﬁas mbl%"and?’the other two water holes must be located on the
geometric diagonal of the fuel assembly ‘Othier fuel rods containing gadolinia may be present.

0 W8 ght percentﬂn all axial regions with enriched

(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.

(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 2 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.
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U.5. NUCLEAR REGULATORY COMMISSION

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. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath which may

not extend beyond the ends of the fuel-asgembly. 7The; ends of the sheath may not be folded or taped in any
manner that would prevent the ﬂowvsofl'qmds into, or out of, the. sheathed fuel assembly.

7. For the contents described jry: >{(b)(1)(i), polyethylene inserts may be pasitioned between rods within the fuel
assemblies. The quantity. oﬁpolyethylene must not exceed 18.33 g pofyethylene 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 polysthylene mserts may be uset if 561 Xii).. :

8. In addition to the requwements of S

(a) The package must be prepared o
in Chapter 7 of the appllcatlon ‘

(b) Each packaging must be ag¢
Maintenance Progra’m |n Ch

9. For packagings fabrlcated |n accordance'withyDrawing No..
containers), only Serial Nos .ﬂ01 through 0393,‘_:,' 'Qje.,,, N

10.  The package authorized by thls»-cartufncate is hereby approved for usa under the general license provisions of
10 CFR 71.17. ) y e

ey

%
SN

11.  Revision No. 4 of this certificate may be usé&:unﬂ'f%;lxug'ﬂ%t 31, 2007. Revision No. 3 of this certificate may be
used until January 31, 2007.

12.  Expiration date: August 31, 2010.
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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

y Tt BRI,

'- Aoy ae. 2 [..:

Christopher Regan, Actm'g Chlef
Licensing Section q:f-J
Spant Fuel Project Office.s. “/x =
Office of Nuclear Ma'ég;nafSafeWm
and §afeguard§ b _

Date: August 10, 2006 N

Hr*«w 3 5 v
g "tg»"-.:,';;:‘-,~ - li‘nr;p' "%ﬂ;
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION REPORT

Docket No. 71-9292
Model No. PATRIOT Package
Certificate of Compliance No. 8292
Revision No. §

SUMMARY

By application dated May 13, 2006, Westinghouse Electric Company, LLC, submitted an
amendment request for Certificate of Compliance (CoC) No. 9292 for the Model No. PATRIOT
package. Specifically, Westinghouse submitted revised packaging drawings to include
additional configurations, and a revised authorized contents description In the CoC.

The amendment request included the necessary analyses and proposed CoC and application
page changes to support the 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. Based on the statements and representations in the application, as
supplemented, the staff concludes that the Model No. PATRIOT package, as amended, meets
the requirements of 10 CFR Part 71.

1.0 GENERAL INFORMATION

The applicant requested to revise Condition 5(a)(3) of the CaC, “Drawings,” to include revised
packaging drawings. The new packaging drawings incorporate changes made to the package
configuration in Revision No. 4 of the CoC. The new drawings also include the use of a screen
barrier in the inner container lid to prevent foreign material or debris from contact with the fuel
assemblies. The applicant also requested to clarify the language of the description of Fuel
Assembly Type #2, 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 Drawings

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 drawings include the optional
inner container configurations made during maintenance and refurbishment activities, which
were approved under Revision 4 of the certificate. Also, the revised drawings include a
packaging configuration that includes the addition of a screen barrier to the inner container lid
to 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 ability of the package to mest the requirements of 10 CFR Part 71.

B1/80°'d  SSSBSTPIPE 301440 1O3rodd 13Nd IN3LS Sp:1T  S@E2-TT-0ny




6.0 CRITICALITY

The applicant requested a clarification of Condition 5(b)(1)(ii) of the certificate, which describes
Assembly Type #2. Specifically, the CoC describes the location of the two-third 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 assembly. The applicant requested a revision of this description to reflect the
actual location.

The applicant also modified 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 stated that the screen does not restrict the free flow of water through the holes in the
inner container lid.

The staff reviewed the criticality safety analyses in the PATRIOT package application and
determined that the analyses correctly modeled the 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 arrays under hypothetical accident
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 container cavity was flooded with water. The applicant
demonstrated that under these partial flooding 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 package
application.

Based on these conclusions, the staff agrees that the proposed changes to Condition 5(b)(1)ii)

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(a)(3) was revised to reference the new engineering drawings describing the
possible package configurations resulting from maintenance and refurbishment activities.

Condition No. 5(b)(1)(ii), “Description of Assembly Typse #2" was revised to clarify the location of
the two-third length rods in the fuel assembly.

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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CONCLUSIONS

Based upon the staff’s 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 ability of the package to meet
the requirements of 10 CFR Part 71.

E’r?u‘i% Nﬂcleﬁl’iﬁ%%of Compliance. No. 9292, Revigion No. 5,
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