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g PACKAGE IDENTIFICATION NUMBER '

. USA/9252/AF
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2. PREAMBLE

a. Thls ceftrﬁcate is’ xssued to certify that the package (packaging and contents) described in Jtem 5:below meets the appllcabie safety standards set
forth in Title 10 Code ‘of _Federai Regulatuons Part 71, “Packagtng and Transponatson of Radsoactvve Matenal "

3. THIS CERTIFI(_:ATE l_S’lS:S}J,ED ON THE_BASIS OF A SAFETY ANALYSIS REPQRT OF THE PACKAGE DESIGN OR-APPLICATION

other apphwble reg

reheve the consignor from comphance with any requlrement of the regulatlons of the U. S Department of Transportation or

ry-agencies, mcludmg the govemment of any ‘country. through orinto whlch the package wm be transported.

(1M
&)
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(b) Contents
4)] Type and form of matenal

Unlrradxated fuel assembilies, composed of uranium dioxide fuel pellets clad in zircaloy ,
S. Uramumiz is enriched to a maximum of 5.05 weight percentage U-235.. The fuel - |
emblies may contain inserted control rod assemblles The fuel assemblies have the ‘

. following specuf ( ”tlons

Maximum Pellet
Diameter (in.)

i

wMaxumum Pellet é

i,\_m_.,,enSIty (%TD) -
Nomlnal Clad
oD (in}) 0.422
Nominal Clad

0.368

*  Assembly cross section is the product of the nominal rod pitch and the iumber of rods per edge.

(¥3) vv Maximum- quantity of material per package
Two fuel assemblles Total weight of fuel assemblies; including control. rod assemblles not

Py - to éxceed 3400 pounds. Maximum quantity of radioactive material within-a package may
D C not'éxceed a Type A quantlty
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2. PREAMBLE : ~ .- ' . i

_ a. This certificate is issued llo certify that the package (packaging and contents) descnbed in ltem-5.below meets the appllcable safety standards set
form ln 'l'ltle 10, Code of Federal Flegulatrons, Part 71, “Packagmg and Transportatron of Fladxoactlve Material ”

b Thrs cer‘aﬁcate does nol relleve the conslgnor from comphance wrth any requirement of the regulatwns of the U.S. Deparlment of Transportellon or
otner applicable regulatory agencles, mcludlng the. govemment of any country through or into whuch the package will be. transponed

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

a. b TITLE,AND lDENTIFlCATlON OF REPOHT OR, APPLICATION{ o

| (1)

“ 31 lnches

3.44 inches
-Q.;,mpact llmlters 78 inches
Package overall length
: 247 mches
~P.e\ckaglng welght (Conflguratlon 1) 42,000 pounds
Gross package weight, including _ v
SN contents (Conflguratrons tand2) = 47,000 pounds
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5(a) (2) Descriptlcn (Continued)

The cask body is made of two concentnc shells of Type 304 stainless steel welded to a

‘|ck The. outer shell has an OD of approxamately 30 lnches and is 1.5 rnches thlck
annular space between the inner: and outer shells is fllled wrth lead The bottom Pplate is

on 1. The fuel elements
D of approximately 17.6

ier has a 0.5-inch thick
ccommodates a

’ ket rs composedof a
_ S, ; nt tubes arranged in a
star—lrk conflguratlon The%basket nccrporates flxed borated alumlnum neutron ‘poison
plates: Fluxtrap. spacers are. posmoned axially between stacked fuel parts' canisters, and
‘the camsters and spacers.are posrtroned within a. stainless: steel sleeve that forms the fuel
, compartment ‘Canisters: contalnlng fuel parts (called Oak Ridge' Canlsters) and canisters
contarnmg intact Peach Bottom fuel elements may be shtpped together.
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5.(a) (3) Drawingsv

The TN-FSV. packaging is constructed and assembled in accordance W|th the following
Transnuclear inc. Drawmg Nos.:

| 1090 SAR-1, Rev. 3  1090-SAR-6, Rev. 3
- 1090-SAR-2, Rev. 3 . 1090-SAR-7,’ Rev. 3
090:SAR-3, Rev. 3 -

‘accordance with ™~

Lol .

:3044%/0’%2 R”e :
3044470-3, Re
3044-70-4, Rev.
3o4¢7o 5, Rev.:

(b)-

uramum en'nched toa maxrmum of 93 5 weaght percent U-235 and approxrmately
11.3'kg of thorium. The maximum burnup is approxrmately 70 000. MWd/MTIHM
and the minimum cool tlme is 1600 days.
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5b) (1) Type aﬁd-form of material (Continued)

(i)

! For Conﬁguration 2:

lrradlated lntact Peach Bottom-Unit 1, Core 2, fuel elements within aluminum
:"canlsters with steel liners. Each fuel element consists of stacked. graphite annular
_ 1nngs or compacts wnth an mner dlameter of apprOXImately 1 75 lnches and an outer
. 1e.fuel .

-Camster

Group‘

5, as described in ltem No. 5(a)(3),
y The maxnmum fissile mass prior to
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PAGE
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. PAGES

containing. i1
55

comp artmen

Maxm\um quantity of material per package

' Total welght of contents and packagmg matenal wnhm the TN FSV cavity not to. exceed

Flux trap spacers as shown in Transnuclear Inc. Drawmg No 3044—70 3, must be
positioned axially between any two Oak Ridge Canisters.
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» “/a. CERTIFICATE NUMBER ) 1 b. ‘REVISION NUMBER c. DOCKET NUMBER . d. PACKAGE IDENTIFICATFONANUMBER PAGE PAG?Es;.:
) 9253 10 71-9253 USA/9253/B(U)F-85 6 OF 7.
5. (c)  Criticality Safety Index
Mmlmum transport mdex to be shown on
label for nuclear crmcahty control: 100
6. The packag_e must be leak tested as follows:
(a)  For Cbhfiquratioh» 1:

(b)

| .

For Conﬁ (’urétion.Z:

(1)

(2)

if theiﬂrain po_rt _

307

ement, each
ner must be tested to
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~

7. in addmon to: the reqmrements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shlpment and operated in accordance with the Operating
Procedur_es of Chapter 7 of the Safety AnaIyS|s Report for Configuration'1, and Chapter 7 of
the Ad ,ndum for Conflguratlon 2.

“(b) Each Aackaglng must meet the acceptance tests and must be maintained in accordance with
tha Acceptance Tests and Mamtenance Program of Chapter-‘e of the Safety Anal Sis Report

hspment "orﬁearher i mspects . ng ny defect In addmon
nfiguration 2, the Oak dg Contamer mam closure seat and
A3 seals \must be.re g

vent seal musj be i lnsp e
shipment éeearher if in

‘;the general license
f 10 CFR 71.17

' John D. Monninger, Chief

S A . Licensing Section .

- _ * Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date:_May 21, 2004
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2. PREAMBLE 4 o ' :,

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, "Packagmg and Transponatlon of Radicactive 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 applicabls regulatory agencies, including the govemment 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
Transnuclear, Inc. , _ Transnuclear Inc. consohdated apphcahon dated

. FourSkyline Drive: R August4 2003.
Hawth:"_rne NY 10532 : ‘ s

a. Packaging:

&S"%

; (1) Model No.: NUHOMS® MP18;

(2) Descnptlon

w;'

The NUHOMS® MP1 87 M
the four different gry shleldq}
impact limiters are, lizedfora

Contalnment is: prowded by a stainless steel closure lid bolted to the stainless steel cask. The
containment system of the. NUH@MS® MP187 transportation cask consists of (a) the inner shell,
(b) the bottom end clostire. plate, (c). the’ t6p closure plate, (d) the top closure inner O-ring seal, (e)
the ram closure plate, (f) the ram closure-inner O-ring seal, (g) the vent port screw, (h) the vent
port O-ring seal, (i) the drain port screw, and {j) the drain port O-ring: seal ‘No credit is-given to the
~ DSC as a containment: boundary

: K Shleldmg is prov:ded by 4 lnches of stainless-steel, 4 inches of lead and.approximately 4.3 inches
R4 of neutron shielding. The overall’ Iength -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 approxumately 282, 000 Ibs. The total length of the package.with the |mpact limiters
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LI FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION-

T8 CERTIFICATE NUMBER _ b. REVISION NUMBER

9255 9

¢. DOCKET NUMBER

 71-9255

d. PACKAGE IDENTIFICATION NUMBER

USA/9255/B(U)F-85

PAGE

OF

PAGES

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 permrt 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 dunng handling.and transport The
DSC consists'of a stainless steel shell and a basket assembly. The approximately 5/8-inch thick

plugs at each eﬁnd Th‘e“
(B&W) | pressunze watg_;;‘ *ctb
giid e,.sleé“\lres

* Failed Fuel Dry Shielded Canister (FF-DSC)

The FF DSC has an internal cavity length of approximately 173 inches to accommodate 13

~

w2y

jand haﬁfgbhd carbon steel shieid
; 1624 lntactiBabcock and Wilcox

shell has an-outside: diameter of about 67 rnches and an external Iength.of"about 186 rnches The

\ DSC horizoritally fiom
the fuel that istobe

damaged B&W PWR spent fuel assemblies. ‘Because the cladding has been locauy degraded,
individual- (screened) fuel-cans are provided to-confine any, gross loose- material, maintain the
geometry for criticality control and; facilitate loading and unloadrng operations. The FF-DSC is

el

similar to FC-DSC in most respects with the exception of the basket assembly. The FF-DSC
basket may be fabricated from austenitic stamless steel '
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« 24PT1 Dry Shielded Canister (24PT1-DSC)

The 24PT1- DSC has an internal cavity length.of approximately 167 inches with a selid carbon
steel shield piug at each end. The'24PT1-DSC will accommodate 22 to.24 Westmghouse (W E)
14'x14. PWR ent fuel assemblies, including control components. Control companents authorized
that are mtegral to WE 14x14 fuel assemblies include rod cluster control assemblles, th:mb!e plug
assemblies, and neutron source assemblies only.  Fuel assemblies may be damaged orintact as
described in 5. b(2)(a) The 24PT1-DSC basket. assembly consists: of 24 guide sleeve assemblies

- with-integral boratedneutron absorbing plates 26 spacer discs, and 4 support rod assemblies.

Up to:four st reened ndividual: failed fuel cans are ,provndedifor storage ot damaged fuel within the

E ‘ ‘ o the F DSC fa!led

IS v ¥ 11
\"‘wﬁ_;/

Sheets 1 throug 112 %
MP1 87 Mum-Purposé“ Cas

rpose
portation Skld/Personnel Barrier

!mpact Lxmtteré '
A : NUH 05-4010, Revision 2,

NH-05- 4003, Hevnsxon 10, I Sheets 1 through' 6
Shests 1 and 2 - NUHOMS® - 24PT1-DSC
NUHOMS®:MP187 Multi- ~Purpose Cask Main Assembly

On-Site Transfer Arrangement
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5.b Contents of Packaglng

(1) Type and Form of Matenai
(a) Intactfuel: assembhes Assemblies contammg fuel rods with no known or suspected cladding
defects greater than halrhne cracks or’ pmhole leaks are authorized when contatned in the '
FO-DSC; FC-DSC or 24PT1 DSC :

(b) Damaged:f'f assemblnes Assembhes con_tamlng fuel rods with known or-suspected cladding
C ' ' : bulgmg, or discolored

:%% pellet’ ennchment‘of

eed 466 Kg per assembly.

Nt
FO DSC. Intact B&W
gthe FC-DSC : >
decayed for a tlme»sufflmen 10. meet the thermal cntena of- b ( 1)(g) and (h) ‘The maximum
total allowable cask- heat load for the 24 PT1 DSC is per Table 2. .
(g) (i) The maximum assembly decay heat (mcludmg control components when present) of B&W
15x15.individual fuel assembly.is.0.764 kW referred to as Type |, or 0.563 kW, referred to
. as Type'll.
f"”“?% | (i) The maximum assemoly:dQcay heat (including control components when present) of WE
o 14x14 individual fuel assembly is per Table 2.
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5.b Contents of Packaging:
(1) Type and Form of Material Continued:'

(h) (i) Control components for B&W 15x15 fuel assemblies stored in the FO, FC and FF-DSCs
shall be ‘cooled for at |east 8 years.

(n) Control components for WE 14x14 fuel assemblies stored in the 24PT1-DSC shall be cooled
for at Ieast 10 years

4

“ﬁb(_1) to be stored lnlt ’9724PT1 -DSE22 to 24 PWR fuel

(ii)y F : :
' %.,1 4x14 SG’ffuel assembhes with the

%pbsne lq@atlol:ls with respect to the .
: ,pty fuel slot sishall be Ioaded w:th

sy,

AEE
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Table 1- FO, FC and FF-DSC Fuel Assembly Burn-up vs. Cooling Time _
Maximum | Minimum | Minimum |- Minimum Maximum Minimum ., | Minimum | Minimum
Bum-up -] Enrichment’ | Required | Required - Bum-up Enrichment | Required | Required
(MWD/MTIHM)® - inthe Type ! Type # {(MWD/MTIHM)* | inthe/Active | Typel ~ Typell
© |, Active’Fuel* | Cooling Cooling ‘Fuel Region | Cooling | Cooling
'Region - |~ Time - Time o | wloU-235) | Time .Time
: (w/o-U-235)" | (vears) . [ (vyears) , L : . (years) - (years)
<2200 wa 1 s o 5 Jasooo | 280 ) 7 | 10
23200 . |238 5 5 | 34000 2es |7 1
5 Tjiaso 7
8

s per Metric Ton o
i A &

WE 14x14:MO il oo 25000 |  30years/13.706 kW/
x14MOX 3.10 fisélle Pu - | 3.05 fissile.Pu | YO 504 KW
|  Te2rods) | (e2rods)
1 : ‘| - 3.31flssile Pu | 3:25lssile Pu -
Notes: ‘
1 Controil component coofing time must be a'minimum of 10 years.
)
i\‘\_ A
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5.  Transport Index for Criticality bontrol (Criticality Safety index) : |
Minimum transport index to be shown on the label for ndclear criticality control: 0"

6. Type | fuel assembhes shall be loaded only mto the four innermost cells of a DSC, while Type i
assemblies may be loaded into any ceil when using the FO-DSC or the FC-DSC. The FF-DSC
has no Typelor I} placement restrictions. The 24PT1-DSC has restrictions on the Iocatlon of
damaged fuel assembhes per Section 5. b.(2).

7. For operatlng:_,controls and procedures in addmon to the requurements of Subpart G of .
the Acceptanc fests and Maintena
. addition, thls*‘;hall‘r”n"élud :
— . “shell and: tdp forgrng, all longitudinal
} the containment boundary of the
: ' -accerdance ‘
between théi
msp%cted (U‘i=
. lntegnty '
(3) The minimum lead thickness in the.main cask body, away from the trunnions and the
top and bottom forgings, shall be 3. .80 inches.
(4) The neutron shleld shall have a mrnimum thickness of 4.31 inches.
§ Thi's package is approved for exclusive use rail, truck or marine transport.

S

L The package authonzed by this certlfrcate is hereby approved for use under the general license
) provisions of 10 CFR 71.12.
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' 10.  Expiration Date: October 31, 2008. . ' : " ]
N REFERENCES
Transnuclear, Inc. application dated August 4, 2003. - , ]
FOR THE U.S. NUCLEAR REGAJLATORY COMMISSION

Date: October 4147 200352 -7 )
. AL 4 e
} : o)
Y ‘, ‘:@_2
%*‘5%1@ x
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NRC FORM 618

CERTIFICATE OF COMPLIANCE
" FOR RADIOACTIVE MATERIAL PACKAGES

b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9258 USA/92_58/B(UV)-_96

1. a. CERTIFICATE NUMBER

9258

2. PREAMBLE

a. This certificateis is_sué;&to certify that the package (packaging and contents) described.in ltem- 5 below meets the applicable safety standards set
forth in Title 10, Code. of-«Federal Regulations, Pan 71, ‘Packaging and Transportation of Radioactive Material.” -

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

3. THIS CERTIFICATE IS 1SSUED ON THE BASIS OF A SAFETY ANALYSI__S REPORT OF THE PACKAGE DESIGN QR APPLICATION

4. CONDITIONS o ‘ _
This certificate is conditional upon Mﬁll}nglthe requirements of 10 CFR Part 71, as applicable, andjiik;é conditions specified below.
. = o " o v i - g

s

“(a)  Packaging

(1) Model No.: F-294

(2)

is. ﬁued wuth lead
' (thlck stalnless st

the exterior of the caskato-»dlssmate heat The cask |s'surrounded by a cyhndncal
fireshield which is constructed of ceramic fiber thermal insulation encased:in carbon
steel shells. A composute assembly consnstmg finned crush shield that acts as an
a lmpact limiter and a fi reshield is bolted to the. top end of the cask. The cask is
™ equipped with a fixed skid'and:a shnppmg skid: composed of steel beams The fixed
o skid lncludes a sheet of: thermal insulation enclosed in steel
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CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

d. PACKAGE IDENTIFICATION NUMBER

n .-9258 USA/9258/B( U)-96

5.(a) P_ackaging
| (2)  Description (continued)

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

—

Cask body outer dnameter
‘ ‘ .36'inches

) .152’}' 4|nches
13 1/2 mches .

Overall package'dimensions
(including shipping skid)

width - 78inches
length ' 78 inches
height : . 80 1/2 inches
- ‘Maximum contents weight "~ 40 pounds
.- . Maximum péackage weight PR
' (mcludmg oontents) - 21,000 pounds

(3)  Drawings - . o
The packaging is coh-st'mc"ted in. accordance with MDS Nordion Drawing Nos..

“(b) ~ Contents
1) Type énd form of material

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

(1) ~ Maximum quantity of material per package

360,000 Curies .
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

d. PACKAGE IDENTIFICATION NUMBER

71-9258 USA/9258/B(U)-96

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

(a) The package must meet the Acceptance Tests and Marntenance Program of Chapter 8.0 of
. the application.

(b) The package shall be prepared for shspment and operated in accordance with the Operating -
Procedures in. Chapter 7.0 of the apphcatron

o7 The package authonzed by this certrﬁcate is hereby approved for use under the general license
' provrsrons of 10.CFR 71 17

8. Revrsron 2 of thrs Certrﬁcate may be used unm October 31, 2009

9. 'Exprratron date December 31, 2013
| REFERENCES

MDS Nordion applrcatlon dated August 1, 2003
Supplements dated: March 12, April 20, May 20, 2004; and September 12 -2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
. Erig:J. Zenner Chief
: chensmg Branch. .
nt raei Storage and Transportatron

ar:-Material’ Safety - ;
‘and ’Safeguards

Date: !0/ 99/09
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o cRR 1 a CERTIFICATE OF COMPLIANCE
N | . FOR RADIOACTIVE MATERIAL PACKAGES . ,
" a. CERTIFICATE NUMBER b. REVISION NUMBER " ¢ DOCKET NUMBER “f d.s F’ACKAGE IDEN’I’Il_Fl(__‘..A'I'_ION, NUMBER “PAGE ) PAGESL
9261 5 | .71-9261 | USA/9261/B(U)F-85 | 1 _OF 10

2. PREAMBLE

a’ Thls certnﬁcate is |ssued to oertlfy that the package (packagmg and contents) described in ttem 5. below: Theets the appllcable safety standards set -
forth in Title 10 Code of Federal Regulations, Part 71, "Paokagmg and Transportatlon of Radnoactlve Matenal "

y :relleve the consxgnor from comphance wcth any requuement of the- regulatlons of the (VR S Department of Transportatlon or
other apphwble regu: ory agenties, Jncluding the govemment of any-country through or into. which the package will-be transported.

3. THIS CERTIFICATE IS -lSS__UED'ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PAQKAGE DESIGN OR APPLICATION

‘5.
(a) Packaging

‘(1) Model No:: HI-STAR.100

2) Describti'o

)

The HI-STA.
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P ' CERTIFICATE OF COMPLIANGE ‘ .
. . FOR RADIOACTIVE MATERIAL PACKAGES .
" a. CERTIFICATE NUMBER b. REVlSlON NUMBER ™~ . - 6. DOCK.ET NUMBER d PACKAGE IDENTlFlCAT}ON NUMBER ‘'l PAGE . PAGE§.
9261 . .. 5 71-9261 USA/9261IB(U)F—85 1 2 OF 10

.5.(a) (2 lescnptlon (contunued)

»PWR spent fuel assembhes classuﬁed as fuel debns may be loaded only-i ln MPC—24EF

The H':-STAR 100 MPC is.a. welded cyhndncal structure wnth ﬂat ends Each MPC |s an

(a) HI-STAR 100 Overpack

(b) MPC Enclosure Vessel
(¢) MPC-24E/EF Fuel Basket
'(d) MPC-24 FuglBasket Assembly

(e) MPC-68/68F/68FF FuelBasket

321

" Drawmg 3913, Sheets 1-9, Rev. 7

,Drawmg 3923 Sheets 1-5, Rev. 14

Dravwirig 3625, Sheats 14, Rév. 5
Drawing 3926, Sheets 1-4, Rev. 5

Drawing 3928, Sheets 1-4, Rev. 5
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5 (3) Drawings (continued)

(f) HI-STAR 100 Impact Limiter v Drawmg C1765, Sheets 1 and 2, Rev 2;

CoG’-'No 9261, Appendix B Sheet 3, Rev. 1, Sheet 4, Rev. 2; Sheets 5and
: 6, Rev. 1; and Sheet7 Rev.. 0. : |
(9) HI-STAR 100 Assembly : Drawrng 3930, Sheets 1-3, Rev. 1

for Transport

(n) Trojan MPC-24E/EF Spacer Ring ~ Drawing 4111, Shests 1-2-,'_Rev. 0.

(a)

"‘normal' means due to'fuel claddrng damage are consrdered fuel debns

: Damaged Fuel Contamers (or Camsters)(DFCs);;are specnaliy desrgned fuel

| ‘ ‘containers: for damaged fuel assemblies or fui bris that perm ‘gaseous

’ o and liquid medla to escape whlle mmlmrzmg drspersal of gross partlculates

' The DFC desrgns ‘authorized for use in the F TAR 100 are. shown'in -
Frgures 1 2. 10 and 1 2 11 of the Hl STAR 100 -System SAR Rev 12 o

Fuel Debrrs ff.-ruptured fuel rods, severed rods Ioose fuel pellets and fuel

; - ‘assembhesz th.known:or suspected defects whlch cannot be-handled by

| - _ normal means due to fuel cladding: damage. Fuel debris also includes certain
‘ Tro;an plant-specrf c fuel matenal contamed in Tro;an Farled Fuel Cans

w’\«w/
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LNRC FORM 618 -

-CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES,

u.s. NUCLEAR REGULATORY COMMISSION

a. CERTIFICATE NUMBER

9261

b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE

- PAGES

10.

5 ’ 71-9261 | USA/9261/B(U)F-85 4 OF

5.(b)(1)(b)

Definitions (continued)

~ Incore Gnd Spacers are fuel assembly.grid spacers Iocated WIthm the active

fuel reglon (i.e:, not including top and bottom spacers).

Intact Fuel Assemblies are fuel assemblies W|thout knoWn or suspected
cladding defects greater than pinhole leaks or hairline cracks and which can
be handled by normal means. Fuelassemblies without fuel rods in fuel rod

locatlons’sshallanot.»be :class:f' ed as mtact‘fuel'-’ assembhes\ pnless dummy.:fuel :

le Pouson Rod Assemblies (BPRA),
‘Cluster Control Assemblies (RCCAs)

: Debns ProceSS‘Cans are loaded mto Tro;an Fuel Debns Process Can
- Capsules or d:rectly into Tro;an Failed Fuel Cans. The Trojan Fuel Debris

- Process Can is depncted in Flgure 1.2 1OB of the HI-STAR100 System SAR,
Rev 12 '

. Trogan Fuel Debns Process Can Capsules are Trojan plant—specrf c

canisters that contaln up to five Trojan Fuel Debris Process Cans and are
vacuumed, purged backfilled with helium and then seal-welded closed. The

Tro;an Fuel Debris. Process Can Capsule_ is deplcted in Figure 1. 2 10C of the

HI-STAR 100 System SAR Rev. 12,
323 '
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5.(b)(1)(b)  Definitions “(continued)

ZR° means any. zrrcomum-based fuel claddmg matenals authorized foruseina -

commercnal nuclear power. plant reactor

(c)y For. MPCs partla iy_f‘,loaded wrth stamless steel clad fueI assembhes all

,|es‘|n the MPC shall
e s.for the 6x6A, 6x6B, 6x6C,
‘ble ercaloy clad fuel assemblles

5.(c) Criticality ‘s-afety'rlndex,(fcél)=ﬁ o0

6. For operatmg controls and procedures in addmon to the requrrements of Subpart G of 10 CFR Part
71: _

| (a) Each package shall be bcth prepared for shipment and cperated -in accordance wrth detailed
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6.(a) (ccntinued)

(M

(2)

3

4)
)

(6)

Identification of the fuel to be loaded and independent verification that the fuel meets .
the specifications of Condition 5.(b) above.

Before each shipment, the licensee or shipper shall verify and document that each

requirement of 10 CFR 71.87 has been satisfied.
The package must satisfy the foIIowrng leak testing requirements:

(a) All overpack containment boundary seals shall be leak tested to show a total
leak rate of not greater than 4.3 x 10 atm cm®/sec (helium). The leak test -
shall have'a minimum sensrtrwty of 2.15x 10° atm cm3/sec (helium) and shall
be performed:

(i) 'within the 12-month period prior to each shipment;
(i) after detensioning one or more overpack lid bolts, drain port, or the
vent port plug; and
(i) after each seal replacement.

(b) -~ Within 30 days:before each shipment, all overpack containment boundary
- seals shall be leak tested using a test with a minimum sensitivity of 1 x 10° -
atm cm®¥/sec. If leakage is detected on a seal, then the seal must be replaced
and leak tested per Condition 6.(a)(3)(a) above.

(c) Each overpack contarnment boundary seal must be replaced after each use
of the seal. : » »

The relief devices on the neutron shield vessel shall be replaced every 5 years

MPC 68F and MPC-24EF shall be leak tested prior to shrpment to show a leak rate of
no greater than 5 x 10 atm cm¥/sec (helium). The leak test shall have a minimum
sensitivity of 2.5 x 10°® atm cm®/sec (hellum) :

MPCs deployed at an ISFSI under 10 CFR Part 72 prior to transportatlon may be
dried using the vacuum drying method or the Forced Helium Dehydration (FHD)
method. MPCs placed directly into transportation service under 10 CFR 71 without
first being deployed at an ISFSI must be dried using the FHD method. Water and
residual moisture shaII be removed from the MPC in accordance with the following
specifications:

For those MPCs vacuum drred:
(@)  The MPC shall be evacuated to a pressure of less than or equal, to 3 torr.
(b) The MPC cavity shall hold a stable pressure of less than or equal to 3 torr for

at least 30 minutes.
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-~ 6.(a) (continued)
| For those MPCs dried usrng the FHD System

V(a) 'Following bulk moisture removal, the temperature of the. gas exiting the
demorstunzer shall be <21 °F for > 30 minutes.

(7) FoIIowmg drymg, the MPC shall be backflled with 99: 995% minimum punty helium: >
' 0 psrg and < 44 8 psig a: ref nce temperature of 70 °F.. :

- ®

9) ‘I Followmg vacuu
}éand < 14 psig.

(b) All acceptance tests and marntenance shall be: perfon'ned in.accordance with detarted written
procedures. Procedures for’ fabncatlon acceptance ‘testing, and’ mamtenance shalt be
‘developed and shau mclude the followrng provrsrons

(1)  The overpack Irﬁlng trunnlons shall be tested at 300% of the maximum desrgn lifting
Ioad :

(2) The MPC shall be pressure tested in accordance with- ASME Section'lll, Subsectxon
NB, Article NB-61 10 and apphcable sub-artrcles If- hydrostatrc testlng is used, the

3\?2)6
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6.(b) (continued)
\ .
MPC shall be pressure tested to 125% of the design pressure. The minimum
'hydrostatlc test pressure shall be 125:psig. If pneumatic testing is used, the MPC
‘shall-be pressure tested to 120% of the design pressure. The minimum pneumatic
test pressure shall be 120 psig.

’

| (3) The overpack shall be pressure tested to 150% of the Maxnmum Normal Operating
' e DVEl " The

JjASME BPV Secﬂon m,, NB-5350. The msp‘é jon- results mcludmg 3l relevant
.;;-’mdtcatlons shaﬂ be made a permanent pad of the hcensee s records by vndeo =

() The,
' ;rmpac’t I|m|t' ]
*;_-;jﬂrst use, the ne

: : = =P
‘thelo _ed contents.(l.e; fuel type ennchment burnup, coohng t|me etc ) or the
part;cu!ar check source used' for the measurements

o 7 The ﬂrst fabncated HI-STAR 100 overpack shan be tested to confirm its heat transfer
B ‘-capabmty The test shall be conducted after the radial channels, enclosure shell
: panets and neutron shreld material have been mstatled and all rnsrde and outside
~ surfaces.: are. palnted__,per the: Desxgn Draw gs specrf ied in’ Sectlon 5, (a)(3) of this -
i ‘Certificate of Compliance. ‘A te e.shall be used 1o seal the overpack
S - .!cavrty Testlng shatl be performed in accordance with written and approved '
: procedures The test must demonstrate that the overpack is fabncated adequately to |-
meet the desngn heat transfer capabmty

: 33?2 7



‘NRC FORM 618

- ' ‘ " U.S. NUCLEAR REGULATORY COMMISSION

| | Ry CERTIFICATE OF COMPLIANCE ' ’ :
. FOR RADIOACTIVE MATERIAL PACKAGES . - E
 a. ‘CERTIFICATE NUMBER . ’ 1 b. ‘REVISION hlUMBER L DQCKET NUMBER : d P'l\CKA.(;E‘I:DEfITlF_lIQATION’ﬂlgMBER - PAGE ) ' PAGES
19261 _ |l s | 719261 | USA/9261/BUF-85 | -9 OF 10

'6,_(b} (cOntihued)

(8) For each package a penodlc thermal performance test. shall be performed wrthm
) 5 years or prior to next use, if the’ package ‘has not'been usedfor transport for

greater than'5 years, to demonstrate that the thermal capabmtles of the cask remain
j"wrthm its design basis.

: e 1x,trap-size :ojan,Mpo-z‘Eiand MPC-24EF are
o L €3 052 % ;%*and 1?'6'76v|nc or the remaining cells.

| (1) The%rmmmu

" The ps_fcls _.geﬂ'c"_ﬁ'tai‘i%eht e

=

i is 6. 43 inches.
(12)

| 11. Rewsson No. 4’0 thls certmcate may be used untll October 12, 2007 : ‘ |
| - |
LLo12 Explratlon Date:. March 31, 2009 - : o

Attachment: -"Appendix A
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REFERENCES:
Holtec Internatlonal Report No. HI-951251, Safety Analys:s Repon for the Holtec Intemational Storage
Transpon And Repas_, ry Cask System (HI-STAR 100 Cask Syslem) Rev:s;on 12 dated. October 9, 2006 |

FOR THE »u.s. NUCLEAR REGULATORY COMMISSION

"Date: October 1

i W
i N
e
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APPENDIX A

CERTIFICATE OF COMPLIANCE NO. 8261, REVISION 5

MODEL NO. HI-STAR 100 SYSTEM

3302




Appendix A - Certificate of Compliance 9261, Revision5 o |

N . INDEXTO APPENDIX A

Descnpnon |

: MP_C 68‘ bThorla'rods (ThO and UOZ) placed in Dresden
Unit1 Thona Rod Canlsters




Appendix A - Certificate of Compliance 9261, Revision 5

INDEX TO APPENDIX A

‘Page: Table: | “Deécriptidn"
A-10 - | Table A. 1. MPC GBF Mlxed omde (MOX), BWR. mtac’( fuel

assembhes wnthout‘ercaloy channe}s _MOX BWR .

(Contd) -

_Thona rods (ThO and UOz) placed in Dresden
__;Rod Canisters. :

A-15 _ _ ‘ MPC—24E Uranlum o_xlde PWR mtact fuel assembhes

4§ listed in Table A:2.
A-16 - ) MPC-24E Tro;an plant damaged fuel assembhes
A-17 S MPC-24EF Uranium oxide, PWR intact fuel assembhes

‘ Ilsted in Table A. 2

AP2t0AD5 TableA2  PWRF
A-26ito A-30 - TableA3

A-31 o Table A4 .
ASL TabeAS
S

A e




Appendix A - Certificate of Compliance 9261, Revision 5. ‘ | _ |

INDEX TO APPENDIX A
Page':» . Table: Description: . |
A-32 ,Ta_ble A6 -Fuel‘-Assembly Coolmg, Average Burnup, and Mlmmum
s : - Enr hment MPC-24/24E/24EF PWR Fuel wnth Stamless
- Steel Clad.

Table A7 -

A-32 o ,Fu" "Assembly Coohng, Average Bumup, and memum |

Tabxe A8

Table A.11

1-Ass I
Enrichment: MPC-32 PWR" ~uel w:th_ Zircaloy Clad and |
» . with. ercaloy ln-Core Grid- Spacers - _ D
2 A-35 Table A.:12' ‘ Fuel Assembly Maxnmum Ennchment and Mmlmum |
v 4 Burnup Heqwrement for Transportatlon in MPC 32 |
A-36 y Table A.13 Loadlng Conflguratlons for the’ MPC-32 o |
A-36 | References . | |

A
333,



Appendix A - Certificate of Compliént:e 9261, Revision 5 -

Table A.1 (Page 1 of 21)
Fuel Assembly Limits

~ . o . /

enrtChrﬁent per assembly
i. ZE\ clad:
N An assembly post-irradiation. cooling time, average
burnup, and ‘minimum initial ennchment -as specified
. ' , |n Table A.4 or A5, as apphcable
ii. SS clad: | An assembly post-lrradlanon coohng time, average

burnup, and minimum-initial enrichment as specified
in Table- A .6, as applicable.

h it pe as ergbly;;

g. Fuel assembly weight: 1,680 Ibs
B. Quantity per MPC 'Up to 24 PWR fuel assemblies. )

C. Fuel assembliés 'shalllnot'c':ont‘ain non-fuel hérdware:-or'neutron' sources.

D Damaged fuel assembhes and: fuel debns are not authonzed for transport in the MPC 24,

E. Tro;an plant fuel is not permitted to be transported in.the: MPC-24

A-10f36
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Appendix A - Certificate of Compliance 9261, Revision 5

Table A.1 (Page 2 of 21)
y ) Fuel Assembly Limits

Il. MPC MODEL: MPC-68

A. Allowable Contents .

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, with or wnthout Zircaloy channels and

meeting the following specifications:

a. Cladding type:
b. Maximum planar-average |n|t|al
enrichment:

c. Initial maximum rod enrichment:

d. Post-irradiation cooling time, average

burnup, and minimum initial enrichment.

per assembly:

i. ZR clad:

ii. SSclad:

e. Decay heat per assembly:

i. ZRClad:

i SSClad:
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 appllcable 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,
7x7A, and 8x8A fuel assemblies, which shall have a.
cooling time > 18 years, an average burnup < 30,000
MWD/MTU, and a minimum initial enrichment > 1.8
wt% 2%U, 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% **U.

An assembly cooling time after discharge > 16 years,
an average burnup < 22,500 MWD/MTU, and a

- minimum initial enrichment > 3.5 wt% 2%U.

<272 Watts, except for arréy/class 8X8F fuel
assemblies, which shall have a decay heat <183.5
Watts. ,

<83 Watts

< 176.2 inches (nominal design)
< 5.85 inches (nominal design)

< 700 Ibs, including channels
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Appendix A - Certificate of Compliance 9261, Revision 5

~ Table A.1 (Page 3 of 21)
Fuel Assembly Limits

IIl. 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, 7x7A, or 8x8A, and meet the

following specifications:

| a. Cladding type:

b. Maximum planar-average initial
enrichment:

¢. 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 assembiy weight:

ZR

As specified in Table A.3 for the applicéble 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 > 1.8 wt% 2%5U..
< 135.0 inches (nominal design)

< 4.70 inches (nominal design).

< 550 Ibs, including channels and darhaged fuel
container

A-3 of 36
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Table A.1 (Page 4 of 21)
Fuel Assembly Limits

Il. 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: : ZR
N b. Maximum planar-average initial As specified in Table A.3 for fuel assembly
enrichment: array/class 6x6B. '
c. Initial maximum rod enrichment: - As specified in Table A.3 for fuel assembly

array/class 6x6B.

d. Post-irradiation cooling time, aVerage An assembly post-irradiation cooling time > 18

burnup, and minimum initial years, an average burnup < 30,000 MWD/MTIHM,
enrichment per assembly: and a minimum initial enrichment > 1.8 wt% 2*U for
the UQ, rods. -
e. Fuel assembly length: < 135.0 inches (nominal design)
f. Fuel assembliy width: <4.70 inchés (nominal design)
g. Fuel assembly weight: _ < 400 Ibs, including channels -
A-4 of 36
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Appendix A - Certificate of Complianée 9261, Revision 5

.-

Table A.1 (Page 5 of 21)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued) -
A. Allowable Contents (continued)
4. Mixed oxide (MOX), BWR daméged fuel assemblies, with or without Zircaldy 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: ZR

b. Maximum planar-average initial As specified in Table A.3 for array/class 6x6B.
enrichment: : : ’

c. Initial maximum rod enrichment:' As specified in»TabIe A.3 for array/class 6x6B.

d. Post-irradiation cooling time, average  An assembly post-irradiation cooling time > 18

burnup, and minimum initial - years, an average burnup < 30,000 MWD/MTIHM,
enrichment per assembly: . and a minimum initial enrichment > 1.8 wt% #**U for
the UOQ, rods.
e. Fuel assembly length: : . < 135.0 inches (nominal design)
f. = Fuel assembly width: < 4.70 inches (nominal design)
g. Fuel assembly weight: - . <550 Ibs', including channels
A-5 of 36
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Appendix A - Certificate of Compliance 9261, Revision 5

‘Table A.1 (Page 6 of 21)
Fuel Assembly Limits

Il. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

5. Thoria rods (ThO, and UQ,) placed in Dresden Unit 1 Thoria Rod Canisters (as shown in Figure
1.2.11A of the HI-STAR 100 System SAR, Revision 12) and meeting the following specifications:

a.

b.

j-

k.

Cladding type:

Composition:

.. Number of rods per Thoria Rod

Canister: :

Decay heat per Thoria Rod Canister:

Post-irradiation fuel cooling time and
average burnup per Thoria Rod
Canister:

Initial heavy metal weight:

Fuel cladding O.D.:

Fuel cladding I.D.:

Fuel pellet O.D.:

Active fuel length:

Canister weight:

ZR

98.2 wt.% ThO,, 1.8 wt. % UO, with an enrichment
of 93.5 wt. % 2*U,

<18
5_1V15Wattsv

A fuel post-irradiation cooling time > 18 years and
an average burnup < 16,000 MWD/MTIHM.

< 27 kg/canister

> 0.412 inches

< _0.362 inches

< 0.358 inches

< 111 inches

"< 550 Ibs, 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 assembilies, up to a total of 68.

-~ C. Fuel assemblies with stainless steel channels are not authorized for loe{ding 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 of 36
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Table A.1 (Page 7 of 21)
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 Tabie A.3 for fuel assembly

a.

b.

Cladding type:

Maximum planar-average initial
enrichment:

Initial maximum rod enrichment:
Post-irradiation cooling time, average
burnup, and minimum initial
enrichment per assembly:

Fuel assembly length:

Fuel assembly width:

Fuel assembly weight:

- array/class 6x6A, 6x6C, 7x7A, or 8x8A and meet the following s\pecifications:

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 > 1.8 wt% 2°U.

< 176.2 inches (nominal'design)-

< 5.85 inches (nominal design)

< 400 Ibs, including channels
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Table A.1 (Page 8 of 21)
Fuel Assembly Limits

Ill. MPC MODEL: MPC-68F (continued)
A. Allowable Contents (continued)
2. Uranium oxide, BWR darﬁaged 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, 7x7A, or 8x8A, and meet the
following specifications: _

a. Cladding type: ' - ZR

b. Maximum planar-average |n|t|a| As specified in Table A.3 for the applicable fuel
enrlchment - assembly array/class
c.. Initial maximum rod enrlchment As specified in Table A.3 for the appllcable fuel

assembly array/class.

d. Post-irradiation cooling time, average  An-assembly -post-irradiation cooling time > 18

burnup, and minimum initial - years, an average burnup < 30,000 MWD/MTU, and
enrichment per assembly: a minimum initial enrichment > 1.8 wt% 2%U.
e. Fuel assembly length: < 135.0 inches (nominal design)_
f. Fuel assembly width: » < 4.70 inches (nominal design)
g Fuel assembly weight: . < 550 Ibs, including channels
A-8 of 36
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Table A.1 (Page 9 of 21)
Fuel Assembly Limits

lll. 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.

b.

Cladding type:

Maximum planar-average initial
enrichment: '

Initial maximum rod enrichment: -
Post-irradiation cooling time, average
burnup, and minimum initial
enrichment per assembly:

Fuel assembly length:

Fuel assembly width:

Fuel assembly weight:

ZR A
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 < 30,000 MWD/MTU, and
a minimum initial enrichment > 1.8 wt% 2%°U for the
original fuel assembly.

<135.0 inches'(nominal design)

- <4.70 inches (nominal design)

< 550 Ibs, including channels
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" Table A.1 (Page 10 of 21)
Fuel Assembly Limits

ill. MPC MODEL: MPC-68F (continued)

~A. Allowable Contents (contihued)

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: '

¢. 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 asserhbly weight:

ZR

As specified in Table A.3 for fuel assembly
array/class 6x6B.

As specified in Table A.S 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% 2**U for
the UQ, rods. '

< 135.0 inches (nominal design)‘
< 4.70 inches (nominal design)

< 400 Ibs, inchiding channels
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Table A.1 (Page 11 of 21)
Fuel Assembly Limits

lll. 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: - ZR

b. Maximum planar-average initial As specified in Table A.3 for array/class 6x6B.
enrichment: S ' ‘ S ’

c. Initial maximum rod enrichment: As 'specified in Table A.3 for array/class 6x6B.

d. Post-irradiation .cooli<ng time, average  An assembly post-irradiation cooling time > 18
burnup, and minimum initial : years, an average burnup < 30,000 MWD/MTIHM,
enrichment per assembly: - and a minimum initial enrichment > 1.8 wt% #**U for

SRR thé UO; rods.

e. Fuel assembly length: < 135.0 inches (nominal design)

f. Fuel assembly width: <4.70 inches (nominal design)

g. Fuel assembly weight: <550 Ibs, including channels
‘A-11 of 36
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. ~ Table A.1 (Page 12 of 21)
- Fuel Assembly Limits

. 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.

b.

Cladding type: ZR

Maximum planar-average initial " As specified in Table A.3 for original fuel assembly
enrichment: B array/class 6x6B.

Initial maximum rod enrichment: "As specified. in Table A.3 for ofiginal fuel assembly

array/class 6x6B.

Post-irradiation cooling time, average  An assembly post-irradiation cobling time > 18
burnup, and minimum initial . years, an average burnup < 30,000 MWD/MTIHM,

* enrichment per assembly: - and a minimum initial enrichment > 1.8 wt% 2%U for

the UO, rods in the original fuel assembly.

Fuel as_sembly length: < 135.0 inches (nominal design) '
Fuel assembly width: : < 4.70 inches (nominal design)
Fuel assembly weight: ’ ' < 550 Ibs, including channels
/
14
A-12. of 36

345



'Appendix A - Certificate of Compliance 9261, Revision 5

Table A.1 (Page 13 of 21)
Fuel Assembly Limits

Ill. MPC MODEL: MPC-68F (continued)

A. Allowable Contents (continued)

-~

| 7. Thoria rods (ThO, and UQO,) placed in Dresden U‘nit 1 Thoria Rod Canisters (as shown in Figure
1.2.11A of the HI-STAR 100 System SAR,. Revision 12) and meeting the following specifications:

a.

b.

Cladding Type:_

Composition:

Number of rods per Thoria Rod
Canister:

Decay heat per Thoria Rod Canister:

Post-irradiation fuel cooling time and
average burnup per Thoria Rod

~ Canister:

Initial heavy metal weight:
Fuel cladding O.D.:

Fuel cladding I.D.:

Fuel pellet O.D.:

Active fuel length:

Canister weight:

ZR

98.2 wt.% ThO,, 1.8 wt. % UQ, with an enrichment
of 93.5 wt. % 2*°U.

<18
<115 Watts

A fuel post-irradiation cooling time > 18 years and
an average burnup < 16,000 MWD/MTIHM.

< 27 kg/canister

> 0.412 inches

<0.362 inches o

<0.358 inches ‘

<111 inches -

< 550 Ibs, including fuel
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Table A.1 (Page 14 of 21)
Fuel Assembly Limits

. MPC MODEL: MPC-68F (continAued)
B. Quantity per MPC:

Up to four (4) damaged fuel containers containing Qranium oxide or MOX BWR fuel debris. The
remaining MPC-68F fuel storage locations may be filled with array/class 6x6A, 6x6B, 6x6C, 7x7A, and
8x8A fuel assemblies of the following type, as applicable:

Uranium oxide BWR intact fuel assemblies;

MOX BWR intact fuel assemblies; _ '

Uranium oxide BWR damaged fuel assemblies placed in damaged fuel containers;
MOX BWR damaged fuel assemblies placed in damaged fuel containers; or

Up to one (1) Dresden Unit 1 Thoria Rod Canister.

A WP =

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 21)

Fuel Assembly Limits-

V. MPC MODEL: MPC-24E

A. AIIowabIe‘Conte'nts

1.

Uranium oxide, PWR intact fuel assemblies listed in Table A.2 and meetlng the following
specifications: :

Cladding type: " ZR or stainless steel (SS) as specified in Table A.2
- - for the applicable fuel assembly array/class

Maximum initial enrichment: As specified in Table A.2 for the applicable fuel
' assembly array/class.

Post-irradiation cooling time, average
burnup, and minimum initial enrichment
per assembly

i. ZRclad: 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.

ii. SSclad: ’ An assembly post-irradiation cooling time, average
- - burnup, and minimum initial enrichment as specified
in Table A.6, as applicable.

i Trojan plant fuel An éssembly post-irradiation cooling time, average
' burnup, and minimum initial enrichment as specmed ‘
in Table A.8.
iv Trojan plént non-fuel hardware and Post-irradiation .co‘oling time, and average burnup as
neutron sources .specified in Table A.9

Decay heat per assémbly

i. ZRClad: Except for Trojan.plant fuel, decay heat < 833
a Watts. Trojan plant fuel decay heat: < 725.Watts
i S8 Clad:’ © <sssWatts -
Fuel assembly length: | - < 176.8 inches (nominal design)
Fuel assembly width: < 8.54 inches (nominal design)
| Fuel assembly weight: < 1,680 Ibs, including non-fuel hardware and

neutron SOUI’CGS
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Table A.1 (Page 16 of 21)
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: ZR

b. Maximum initial enrichment: 3.7% #*°U

c. Fuel assembly post-irradiation cooling An éssembly post-irradiation cooling time, average
time, average burnup, decay heat, and burnup, and initial enrichment as specified in Table

minimum initial enrichment per assembly A.8
Decay Heat: < 725 Watts

d. FUel assembly length: . .. < 169.3 inches (nominal design)

e. Fuel assembly width: _ , | < 8.43 inches (nominal design)
f. Fuel assembly weight: " | < 1,680 Ibs, 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 plaht 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 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.

b
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Table A.1 (Page 17 of 21)
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 followmg

specifications:

. Cladding type:

Maximum initial enrichment:

Post-irradiation cooling time, average

burnup, and minimum initial enrichment

per assembly

i. ZRclad:

ii. SSclad:
iii Trojan plant fuel:

iv Trojan plant non-fuel hardware and
neutron sources:

. Decay heat per assembly:

a. ZR Clad:

b. SS Clad:
Fuel assembly length:

Fuel assembly width:

. 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 < 833

Watts. Trojan plant fuel decay heat: < 725 Watts.
< 488 Watts ‘ |

< 176.8 inches (nominal design)

5_8.54 inches (nominal design)

< 1,680 Ibs, including non-fuel hardware and
neutron sources.
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" Table A.1 (Page 18 of 21)
Fuel Assembly Limits

V. MPC MODEL: MPC-24EF
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: ZR

b. Maximum initial enrichment: - 3.7% U

c. Fuel assembly post-irradiation cooling An assemvbly post-irradiation cooling time, average
time, average burnup, decay heat, and burnup, and initial enrichment as specified in Table

minimum initial enrichment per assembly: A.8.

Decay Heat: < 725 Watts

~d. Fuel assembly length: < 169.3 inches (nominal design) -
e. -Fuel assembly width: - - < 8.43 inches (nominal design)
f.  Fuel assembly weight: : | < 1,680 Ibs, including DFC or Failed Fuel Can.
A-18 of 36
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Table A.1 (Page 19 of 21)
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: - ZR
b. Maximum initial enrichment: 3.7% #U

c. Fuel debris post-irradiation cooling time, Post-irradiation cooling time, average burnup, and
average burnup, decay heat, and " initial enrichment as specified in Table A.8.

minimum initial enrichment per assembly:
‘ Decay Heat: < 725 Watts

d. Fuel assembly length: < 169.3 inches (nominal design) -
e. Fuel assembly width: ' <'8.43 inches (nominal design)
f. Fuel assembly weight: < 1,680 Ibs, 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 cdstom-désigned 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 Tro;an Fanled Fuel Can ora Holtec damaged fuel
container deSIgned for Trojan Plant fuel.

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sou'rces'in a Trojan plant intact fuel
assembly (one source 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. ' . :
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Table A.1 (Page 20 of 21)
Fuel Assembly Limits

VI. MPC MODEL: MPC-32

A. Allowable Contents -

1. Uranium oxide, PWR intact fuel assemblies in array/classes 15x15D, E, F, and H and 17x17A, B,
and C listed in Table A.2 and meeting the following specifications: :

a. Cladding type:

b. Maximum initial enrichment:

c. Post- |rrad|at|on cooling time, maximum

average burnup, and minimum |n|t|a|
enrichment per assembly:

d. Minimum average burnup per assembly
(Assembly Burnup shall be confirmed per
Subsection 1.2.3.7.2 of the SAR, which is .

- hereby included by reference)

e. 'Decay heat per assembly:
f. . Fuel assembly length:
~g. Fuel assembly width:

h. Fuel assembly weight:

ZR

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 specmed
in Table A.10 or A.11, as applicable.

Calculated value as a functlon of mmal enrichment.
See Table A.12. :

< 625 Watts
< 176.8 inches (nominal design)
< 8.54 inches (nominal design) |

< 1,680 Ibs

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:

Aséembly ave. specific power:

35

-

3

< 1,000 ppmb
<601 K forlarray/classes 15x15D, E, F, and H

. <610 K for array/classes 17x17A, B, and C

< 47.36 kW/kg-U for array/classes 15x15D, E, F,
and H

< 61.61 kW/kg-U for array/classes 17x17A, B, and C
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Table A.1 (Page 21 of 21)
Fuel Assembly Limits

VI. MPC MODEL: MPC-32 (continued)
B. Quaﬁtify per MPC: U‘p to 32 PWR intact fuel assemblies.
C. Fuel assemblies shall not contain non-fuel hardware.
D. Damaged fuel assemblies and fuel debris are not authorized for transport in MPC-32.
E

. Trojan plant fuel is not permitted to be transported in the MPC-32.
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Table A.2 (Page 1 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 14x14A . 14x14B 14x14C 14x14D 14x14E

Array/Class , _

Clad Material y

(Note 2) zZR ZR ZR SS Zr

Design Initial U ‘

(kgyasay ) (Note 3) <407 <407 <425 <400 <206

Initial Enrichment .

(MPC-24, 24E  and <4.6 (24) <46(24) <4.6(24) <4.0 (24) oo

(zvth;)ggsu) <5.0 (24E/EF) | <5.0 (24E/EF) | <5.0 (24E/EF) | <5.0 (24E/EF)

No. of Fuel Rod '

Lo ations 179 179 176 180 173

Fuel Clad O.D. (in.) > 0.400 >0.417 >0.440 > 0.422 >0.3415

Fuel Clad 1.D. (in.) <0.3514 <0.3734 <0.3880 <0.3890 <0.3175

Fuel Pellet Dia. (in.) <0.3444 <0.3659 <0.3805 <0.3835 203130

Fuel Rod Pitch (in.) <0.556 <0556 - <0.580 <0.556 Note 6

Active Fuel ' .

Length (in) <150 <150 <150 <144 <102

No. of Guide Tubes 17 17 5 (Note 4)° 16 0

Guide Tube '

Thiokness (in.) 20017 >0.017 20038 >0.0145 N/A
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Table A.2 (Page 2 of 4)

PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

15x15D

LI
wh
=2

Array/Class 15x15A 15x15B 15x15C- 15x15E 15x15F
Clad Material -

(Note 2) ZR ZR ZR ~ ZB ZR ZR
Design Initial U : .
(kg/assy.) (Note 3) <464 <464 <464 <475 <475 <475
Initial Enrichment <41(@24) | <4.1(24) <41(24) | <4.1(24) <4.1(24) | <4.1(24)
(MPC-24, 24E, and . '

24EF) <45 <45 <45 <45 <45 <45
(wt % 25Q)) (24E/EF) .| (24E/EF) (24E/EF) (24E/EFY (24E/EF) (24E/EF)
Initial Enrichment : .

| (mPC-32) - ‘

(Wt. % 25U) N/A N/A N/A (Note 5) (Note 5) (Note 5)
(Note 5) '

No. of Fuel Rod , v ,
Locations 204 204 204 ,'208 ?OB ) 208
Fuel Clad O.D. (in.) | >0.418 > 0.420 >0.417 >0.430 >0.428 >0.428
Fuel Clad 1.D. (in.) < 013660 <0.3736 <0.3640 <0.3800 | <03790 | <0.3820
::"‘ﬁ' ? ellet Dia. <0.3580 <0.3671 <0.3570 <03735 | <0.3707 <0.3742
Fuel Rod Pitch (in) | <0.550 <0.563 <0.563 < 0.568 <0.568 <0.568
ﬁ‘ﬁ_‘;"e Fuel Length <150 <150 2150 <150 <150 <150
No. of Guide :

and/or Instrument 21 21 21 17 17 17

- Tubes
Guide/Instrument : )
Tube Thickness - >0.015 >0.015 >0.0165 >0.0150 >0.0140 >0.0140
(in) .
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)

: Table A.2 (Page 3 of 4)
PWR FUEL ASSEMBLY

CHARACTERISTICS (Note 1)
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g’:s' :sse'“b'y Array/ | 454156 15x15H 16x16A 17x17A 17x178 17x17C
Clad Material

(Note 2) SS ZR ZR ZR ZR ZR
Design Initial U .

(kg/assy.) (Note 3) <420 <475 <443 <467 < 467 <474
Initial Enrichment - <40@24) | <38@4) | <464 | <s0ps) | S40CH | 400
(MPC-24, 24E, and <44

24EF) ‘ <45 <42 <50 <44 (23E/EF) <4.4
(wt % 25U) (24E/EF) (24E/EF) (24E/EF) (24E/EF) (Note 7) (24E/EF)
Initial Enrichment

(MPC-32) : _
(Wt. % 250) N/A ~ (Note 5) N/A (Note 5) (Note 5) (Note 5)
(Note 5)

No. of Fuel Rod - '
Locations 204 208 , 236 . 264 ‘ 264 264
Fue! Clad O.D. (in.) © >0.422 > 0.414 >0.382 >0.360 >0.372 > 0.377
Fuel Clad 1.D. (in.) < 0.3890 <0.3700 <0.3320 <0.3150 <0.3310 <0.3330
Fuel Pellet Dia. (in.) <0.3825 <0.3622 <0.3255 <0.3088 <0.3232 <0.3252
Fuel Rod Pitch (in.) " <0.563 <0.568 <0.506 <0.496 <0.496 < 0.502
Active Fuel . -

Length (in.) <144 < 150 .5150 < 150 < 150 < 150
No. of Guide and/or :
Instrument Tubes 21 17 5 (Note 4) 25 25 25
Guide/Instrument

Tube >0.0145 >0.0140 > 0.0400 >0.016 >0.014 > 0.020
Thickness (in.)
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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.

ZR Designates cladding material made of Zirconium or Zirconium alloys.
Design initial uranium weight is the nominal uranium weight specified for each assembly by

the fuel manufacturer or reactor user. For each PWR fuel assembly, the total uranium
weight limit specified in this table may be increased up to 2.0 percent for companson with

‘users’ fuel records to account for manufacturer tolerances.

Each guide tube replaces four fuel rods.
Minimum burnup and maximum initial enrichment as specified in Table A.12.

This fuel assembly array/class includes only the Indian Point Unit 1 fuel assembly. This fuel
assembly has two pitches in different sectors of the assembly. These pitches are 0 441
inches and 0.453 inches

Trojan plant-specific fuel is governed by the limits specified for array/class 17x17B and will
be transported in the custom-designed Trojan MPC-24E/EF canisters. The Trojan MPC-

. 24E/EF design is authorized to transport only Trojan plant fuel with a maximum initial

enrichment of 3.7 wt.% 2°U.
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Table A.3 (Page 1 of 5) |
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

359

Fuel Assembly '
Array/Class 6x6A 6x6B 6x6C 7x7A 7x78B 8x8A
Clad Material '
(Note 2) ZR ZR ZR ZR ZR ZR
Design Initial U ' . -
(kg/assy.) (Note 3) .<110 <110 <110 <100 <195 <120
Maximum planar- 5507 i:%:j?e , _
L R .
average initial <27 See Note 4 <27 <27 <42 <27
enrichment for MOX =
(wt.% **U) rods
- Initial Maximum Rod
Enrichment <4.0 <4.0 <'4.0 <55 <50 <4.0
(Wt.% #5U) '
’ 35 or-36 v
[‘0- of Fuel Rod 35 or 36 (up to 9 36 49 49 63 or 64
ocations MOX rods)
Fuel Clad O.D. (in.) > 0.5550 > 0..5625 > 0.5630 > 0.4860 >0.5630 >0.4120
Fuel Clad 1.D. (in.) - <0.5105 < 0.4945 < 0.4990 < 0.4204 < 0.4990 " <0.3620
Fuel Pellet Dia. (in.) < 0.4980 < 0.4820 <0.4880 <0.4110 <0.4910 < 0.3580
Fuel Rod Pitch (in.) <0.710 <0.710 <0.740 <0.631 <0.738 <0.523
Active Fuel » .
Length (in.) <120 <120 <775 <80 <150 . <120
No. of Water Rods .
(Note 11) tor0 1or0 .0 0 0 1or0
Water Rod '
Thickness (in.) >0 >0 N/A N/A N/A >0
Channel _ .
Thickness (in.) < 0.060 < 0.060 < 0.060 < 0.060 <0.120 <0.100
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Table A.3 (Page 2 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1) .

Fuel Assembly

360

ArvayiClass 8x8B 8x8C 8x8D 8X8E- 8x8F 9x9A

?,\'lz?e”z"';“e"a' ZR ZR ZR ZR ZR ZR

8(372352 )',“)'t("‘,fl'olt’e 3) <185 <185 <185 <185 <185 <177

Maxirﬁum planar-

Z‘r’:ircahgne]é:'t"a' <42 <42 <42 <42 <40 <42

(Wt.% 2%5U)

Initial Maximum Rod :

Enrichment <5.0 <5.0 <5.0 <50 <50 <5.0

(Wt.% 2%°U)

No. of Fuel Rod * 74/66

Locations 63 or 64 62 60 or 61 59 64 (Note 5)

Fuel Clad 0.D. (in) | >04840 | >0.4830 | >04830 | >0.4930 > 0.4576 >0.4400

Fuel Clad 1.D. (in.) <04295 | 204250 | 0.4230 <0.4250 <0.3996 <0.3840

Fuel Pellet Dia. (in) | <0.4195 | <0.4160 | <0.4140 | <0.4160 <0.3913 <0.3760

Fuel Rod Pitch (in) | <0642 | <0.641 <0.640 <0.640 <0.609 <0.566

D e Fuel <150 | <150 | <150 <150 <150 <150

No. of Water Rods 1-4 N/A

(Note 11) tor0 2 (Note 7) 5 "~ (Note 12) 2

%?éﬁ;::sd(m ) >0034 | >000 > 0.00 >0.034 >0.0315 >0.00

Channel <0 <0.12 £0.120 0.100 0.055

Thickness (in.) <0.120 50'1. 0 <0. <0. : <0.05 <0.120
A-27 of 36




'Appendix A - Certificate of Compliance 9261, Revision 5.

Table A.3 (Page 3 of 5)

361

'BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)
Fuel Assembly 9x9E 9x9F v
Array/Class 9x9B 9x9C 9x9D (Note 13) (Note 13) 9x3G
Clad Material : o
(Note 2) ZR ZR ZR ZR ZR ZR
Design Initial U ’ ;
(kg/assy.) (Note 3) <177 <177 <177 <177 <177 <177
Maximum planar-
average initial <42 <42 <4.2 <40 <4.0 <42
enrichment
(Wt.% 25U)
Initial Maximum )
Rod Enrichment <50 <50 <5.0 <5.0 <5.0 <50
(Wt.% 25U) :
No. of Fuel Rods 72 80 79 76 76 72
Fuel Clad O.D. (in.) | >0.4330 | >0.4230 >0.4240  >0.4170 > 0.4430 >0.4240
Fuel Clad I.D. (in) | <0.3810 | <0.3640 | <0.3640 <0.3640 <0.3860 <0.3640
E;";' Pellet Dia. <0.3740 | <0.3565 <0.3565 <0.3530 <0.3745 | 203565
Fuel Rod Pitch (in.) | <0.572 <0.572 <0.572 <0572 <0572 <0.572
Design Active Fuel _ ' :
Length (in.) < 150 <150 < 150 .5 150 <150 <150
No. of Water Rods 1 1 o 5 5 1
(Note 11) (Note 6) (Note 6)
Water Rod N
Thickness (in.) > 0.00 >0.020 > 0.0300 >0.0120 > 0.0130  >0.0320
Channel .
Thiskness (in) <0.120 <0.100 . £0.100 <0.120 <0.120 <0.120

A-28 of 36




Append_ix A- Cert_ifiéate’ of Compliance' 9261, Revision 5

- Table A.3 (Page 4 of 5)

BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly

10x10B

362

Array/Class 10x10A 10x10C 10x10D 10x1 0;
Clad Material {Note 2) ZR ZR ZR SS ss
Design Initial U '
(kg/assy,) (Note 3) <186 <186 <186 <125 <125
Maximum planar- ,
average initial <42 <42 <42 <4.0 <4.0
enrichment (wt.% 2*U) : '
Initial Maximum Rod e
Enrichment (wt.% 2U) <5.0 <5.0 <5.0 <5.0 <5.0
No. of Fuel Rod 92/78 ) :
Locations (Note 8) 91/83-(Note 9) 96 100 96

| Fuel Clad 0.D. {in.) >0.4040 - >0.3957 >0.3780 '>0.3960 >0.3940
Fuel Clad 1.D. (in.) <0.3520 <0.3480 ° <0.3294  <0.3560 < 0.3500
Fuel Pellet Dia. (in.) <0.3455 <0.3420 <0.3224 < 0.3500 <0.3430
Fuel Rod Pitch (in.) <0510 <0510 ’ <0.488 <0565 < 0.557
Design Active Fuel
Length (in.) » <150 <150 <150 <83 <83
2"1")' of Water Rods (Note 2 1 (Note 6) 5 (Note 10) 0 4
}'i‘:f)te' Rod Thickness > 0.0300 >0.00 >0.031 N/A 20,022
Chahnel Thickness (in.) <0.120 5 0.120 <0.055 <0.080 < 0.080
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Table A.3 (Page 5 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Notes:

1.

10.

11.

12,

13.

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.

ZR designates cladding material made from Zirconium or Zirconium alloys. |

Design initial uranium weight is the uranium weight specified for each assembly by the fuel
manufacturer or reactor user. For each BWR fuel assembly, the total uranium weight limit
specified in this table may be increased up to 1.5% for comparison with users fuel records
to account for manufacturer’s tolerances. :

< 0.635 wt. % 2*U and < 1.578 wt. % total fissile plutonium (**Pu and 2*'Pu), (wt. % of total
fuel weight, i.e., UO, plus PuQ,).

‘This assembly class contains 74 total fuel rods; 66 full length rods and 8‘partial length rods.

Square, replacing nine fuel rods.
Variable

This assembly class contains 92 total fuel rods; 78 full Iength rods and 14 partrai length
rods

This assembly class contains 91 total fuel rods, 83 full length rods and 8 partial length rods.

One diamond-shaped water rod replacing the four center fuel rods and four rectangular
water rods dlvrdmg the assembly into four quadrants.

These rods may be sealed at both ends and contarn Zr material in lieu of water.

This assembly is known as “QUAD+” and has four rectangular water cross segments
dividing the assembly into four quadrants. : |

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 1.D., and pellet diameter.
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Table A.4

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
' MPC-24/24E/24/EF PWR FUEL WITH ZIRCALOY CLAD AND
WITH NON-ZIRCALOQY IN-CORE GRID SPACERS

ocling Timg  AssemoyBumup S| !
(years) (wt. % U-235)
29 ) <24,500 , >2.3
> 11 220500 >26
>13 < 34,500 >29
515 - . <£39,500 . »32
18 < 44,500 | >34 |-

W

Table A5

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24/24E/24EF PWR FUEL WITH ZIRCALOY CLAD AND
WITH ZIRCALOY IN-CORE GRID SPACERS

Coairatan  ssambysunup  ASZembl Al | |
) (years) ) (MWDIMTU_) (wt. % U-235)
>6 < 24,500 . >2.3
7 < 29,500 >2.6
>9 < 34,500 >29
> 11 < 39,500 >3.2
>14 < 44,500 > 3.4

w
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" Table A6

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
MPC-24/24E/24EF PWR FUEL WITH STAINLESS STEEL CLAD

Post-irradiation Assemblv Burnup 'Assembly Initial '|
Cooling Time (MWD‘;MTU) P Enrichment -
(years) (wt. % U-235) -
>19 ‘ < 30,000 >31.
> 24 < 40,000 > 3.1 |

Table A.7
FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT
» MPC-68 :
e
Post-irradiation Assemblv Burnu Assembly Initial |

Cooling Time (MWD)’MTU) P Enrichment
(years) ' (wt. % U-235)

>8 < 24,500 521

>9 : ' <29,500 >2.4

> 11 <3450 = >26

=14 < 39,500 >2.9

> 19 < 44,500 > 3.0
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Table A.8

TROJAN PLANT FUEL ASSEMBLY COOLING, AVERAGE BURNUP
AND MINIMUM ENRICHMENT LIMITS (Note 1)

Post—irradiétion Cooling ’ Assembly Burnup ~ Assembly Initial
-Time (years) (MWD/MTU) - Enrichment
_ . (wt.% 2%U)
S | <42,000 >3.09
>16 : <37,500 >2.6
216 ~ <30,000 2.1
NOTES:

1. Each fuel assembly must only meet one set of limits (i.é., one row)

Table A.9

TROJAN PLANT NON-FUEL HARDWARE AND NEUTRON SOURCES
COOLING AND BURNUP LIMITS

Type of Hardware or Burhup " Post-irradiation Cooling
Neutron Source (MWD/MTU) Time
_ (Years) -
BPRAs , <15,998 ' 224
TPDs <118,674 >11
RCCAs ' <125,515 - >9
Cf neutron source <15,998 - >24
Sb-Be neutron source with 4
source rods, 16 burnable ‘
poison rods, and 4 thimble <45,361 ' =19
plug rods '
Sb-Be neutron source with 4 - )
source rods, 20 thimble plug <88,547 o =9
rods '
A-33 of 36
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Table A.10

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT MPC-32
PWR FUEL WITH ZIRCALOY CLAD AND WIiTH NON-ZIRCALOY IN-CORE GRID SPACERS

Post-irradiation - Assembly burnup Assembly Initial

cooling time (MWD/MTU) Enrichment
(years) (wt. % U-235)

>12 <24,500 22.3

>14 <29,500 | >2.6

>16 <34,500 22.9

>19 <39,500 >3.2

220 <42,500 >3.4

Table A.11

FUEL ASSEMBLY COOLING, AVERAGE BURNUP, AND MINIMUM ENRICHMENT MPC-32
PWR FUEL WITH ZIRCALOY CLAD AND WITH ZIRCALOQOY IN-CORE GRID SPACERS

367

Post-irradiation Assembly burnup Assembly Initial
- cooling time (MWD/MTU) Enrichment
(years) (wt.% U-235)
>8 24,500 >2.3
>9 <29,500 >2.6
212 <34,500 22.9
>14 <39,500 >3.2
>19 <44.500 >3.4
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Table A.12

FUEL ASSEMBLY MAXIMUM ENRICHMENT AND MINIMUM BURNUP REQUIREMENTS
. FOR TRANSPORTATION IN MPC-32 '

Fuel Assembly | Configur | Maximum Minimum Burnup (B) as a Function of
Array/Class ation Enrichment | Initial Enrichment (E) (Note 1) (GWD/MTU)
(Note 2) (wt.% U- . '
- 235)
15x15D, E, F, H A 465 B = (1.6733)*E3-(18.72)*E?+(80.5967)*E-88.3
B 4.38 B = (2.175)*E%(23.355)*E*+(94.77)*E-99.95
c 4.48 B = (1.9517)*E%(21.45)*E?+(89.1783)*E-94.6
D 4.45 B = (1.93)*E®(21.095)"E+(87.785)*E-93.06
17x17A,B,C A 4.49 B = (1.08)*E°-(12.25)*E2+(60.13)*E-70.86
B 4.04 B = (1.1)*E%(11.56)*E2+(56.6)*E-62.59
C 4.28 B = (1.36)'E*(14.83)"E%+(62.27)'E-72.93
D 416 | B=(1.4917)*E*-(16.26)"E*+(72.9883)*E-79.7
NOTES:

1. E = Initial enrichment (e.g., for 4.05 wt.%, E = 4.05).

2. See Table A.13.

3. Fuel Assemblies must be cooled 5 years or more.
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Table A.13

LOADING CONFIGURATIONS FOR THE MPC-32

. ASSEMBLY SPECIFICATIONS

CONFIGURATION
' A

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 permitted to be inserted during full power operation
(per plant operating procedures), but where it can be
demonstrated, based on operating records, that the insertion
never exceeded 8 inches from the top of the active length
during full power operation.

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. There is no limit on the
duration (in terms of burnup) under this bank. :

The remaining assemblies in the basket must satisfy the
same conditions as specified 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 20 GWD/MTU of the assembly.

The remaining assemblies in the basket must satisfy the
same conditions as specmed 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.

REFERENCES:

Holtec International Report No. HI-951251, | Safety Analysis Report for the Holtec International

Storage, Transport, And Repos:tory Cask System (HI-STAR 100 Cask System), Revision 12,

dated October 6, 2006.
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'NRC FORM 618 ' ' ‘ ' ‘ U.S. NUCLEAR REGULATORY COMMISSION
TocrR o CERTIFICATE OF COMPLIANCE
_ : FOR ‘RADIOACTIVE: MATERIAL PACKAGES

926 R R AT T USA/9263IB(U)-96 .4 OF 3

i

" a. CERTIFICATE NUMBER b REVISIONNUMBER | ‘c. DOCKET NUMBER * d. PACKAGEIDENTIFICATION NUMBER' "PAGE PAGES
. /
2. PREAMBLE

a. This oertrﬁcate 8% Siied -to certify that the package (packagmg and contents) descnbed in Item 5 below mieets the apphcable safety standards set
forth in Tltle 10 Cod .

f:Federal Regulatrons Pan 1, “Packagmg and Transport _,lton of Radroactlve Matenal "

b. This:cergiﬁcate:d
other appliwble; gul

elieve the oonsrgnor from comphance wuth any requlrement of the: regulatlons the us. Department of Transportation or
agencres, mc!udmg the govemment of any.country through or rnto Wthh the package will be: transported

3. THIS CERTIFICATE IS IS UED ONTHE BASIS oF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

R APPLICATION
Company; Inc.

4. CONDITIONS. -
This certficate s con

ments of 10 CFR Part 71, as applicable; af d the conditions ,speei'ﬁed-belew._

(@) Packagmg
1
@

@)

“and 190909, Rev o
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"t NRC FORM 618
10 CFR71

CERTIFICATE OF COMPLIANCE
'FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

9263

a. CERTIFICATE NUMBER b. REVISION NUMBER’

4

c. DOCKET NUMBER'

71-9263

d. PACKAGE:IDENTIFICATION NUMBER

PAGE

OF

- PAGES

3

(b) Contents

(1)  Type and fcrm of material

 USA/9263/B(U))-96

" Indium-192 as sealed sources Wthh meet the requnrements of special form
‘radloactlve material.

(2) Maxnmum quantlty of material per package

& 0. cunes (output)

7.
8.
(b) .Each packaglng must meet:the Acceptance Tests and Mamtenance Program in Section 8, of
the apphcatlon as supplemented

9. The packagmg ‘authorized by this certifi cate is hereby approved for use under the general license

provnsmns of 10.CFR 71.17.

10 Explratlon date: 'June 30, 2010.,
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. 9263 i . ' 4 F 7 -9263 USA/9263/B(U) 96 3 OF 3.
HEFERENCES

Source Productlon and Equnpment Company, Inc apphcatlon dated April 22 1999.

Supplements dated May6 1999; March 22 Junes and June 19, 2000; March 28, 2005. -l
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NRC FORM 618
(3-2000) ' CERTIFICATE OF COMPLIANCE

10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER = ' | 'd. PACKAGE IDENTIFICATION NUMBER PA * PAGE!

9269 5 | 719269 | wusamlzesBU}9 | 1 OF 3

2. PREAMBLE

a. This cemﬁwte is nssued 10 certify that the package (packaging. and contents) descnbed in‘item 5 below meets the applicable safety standards

~ set forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transponanon of Racﬁoachve Material.”

b. This cemﬁwte does not relleve the consignor from domphance with any requnrement of the regulabons of the U.S. Depanment of Transportat:on

‘agencies, including the government of any country through or.into whuch the package will be transponed

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

a. |ssueo TO (N_ar_n‘e and:Address) : - b. TITLE AND, IDENTIFICATION OF REPORT OR APPLICATION

| IQSA Inc apphcatron dated
July 2344999 as's ppIemented o

5',’":.

i

Packaging
(1)
(2)

3)

The packagmg is constructed n accordance with the AEA Technology/QSA Inc.,
Drawmg No R65006; Rev. H, Sheets 1-4.

(b)  Contents
(1) Type and form of materiai

"lndlum-192 as sealed sources Whlch meet the requirements of special form
radnoactlve matenal -

Selemum-75 as sealed sources which meet the requirements of special form R

ra_masjue_ma_tenal




2N a. CERTIFICATE NUMBER

9269

g
l—anc FORM 618 _ ' S U.S. NUCLEAR REGULATORY COMMISSION
fgcran _ CERTIFICATE OF COMPLIANCE :
- FOR RADIOACTIVE MATERIAL PACKAGES
b. REVISIONNUMBER | c. DOCKET NUMBER Q. PACKAGE IDENTIFICATION-NUMBER | PAGE _ PaGES|

5 . 71-9269 | USA/9269/B(U) 9% | 2 OF 3}

(b) Contents.-(cohtinued)
(2) Maxnmum quanmy of material per package '
lr-192 240 curies (8 9 TBq) (output)

Se-75' | 300 cunes»(11.-1- TBq) '(output)

7.
8.

c9.

“10.  Revision:No:. /of this ¢ rti,ﬁ’c:at'vé?rﬁa‘y:b:e‘ used uﬁﬁli‘JUI?"SL 2007.
11.  Expiration date:'November 30, 2010.

0“’ put cunes are determxned by: measunng'the source, output at 1 meter and

source assémbly must:be of

‘»the,cnmp of the "U*
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;REFERENCES‘ R
' AEA Technology/QSA Inc. apphcatlon dated July 23 1999.

Supplements dated November 19 1999, October 2 and October 31, 2000, July 8, 2005, and
March 1, Junhe 6 June 30 and July 14 2006.
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_ U.S. NUCLEAR REGULATORY COMMISSION
‘ CERTIFICATE OF COMPLIANCE |
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
. M

9270 .3 71-9270 | USA/9270/B(U)F-96 1 OF 20|

2. PREAMBLE

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

b. This cemﬁmte does not relieve the oonsrgnor from compliance with any requirement of the regulations of the U.S. Department of Transportation .
or other appticable 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. ISSUEDTO (Name andAddrass) . b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION . -
NAC IntematlonaI Inc " NAC Intematronal inc. applicatron dated

4, ECONDITIONS
ThIs cerﬁﬁwte is oond“rtional upon fmﬁtttng ﬂta@q‘tmements of 10 CFR Part 71, as apptimble"angft?te oondlﬂons specified below. -

%f‘\%

sportatro‘*?r of spent nuclear fuel. The
n_ ed _e Umve?w él Transport System consists

nsp ?7 arble Stord o amster_ (TSC C
Irng Water Reaetﬁ :

,-and B! ‘ up ‘

-2 PWR fuel: assembhes lnclude non-fueI beanng mserts (components whrch mcIude thrmbIe plugs

and bumable poison rods’ installed in‘the gulde tubes). Class 4 and 5 BWR fuel assemblies include
the zirconium aIon 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 rs loaded into a TSC which contains a stamless steel grid work referred to as a basket.

The cask’ body of the UMS isa nght-crrcutar cylmder of multi wall constructron which consists of 304
7y starnless steeI inner and outer shells separated by Iead gamma radiation shreldmg whrch is poured
df
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omn CERTIFICATE OF COMPLIANCE
N FOR RADIOACTIVE MATERIAL PACKAGES .
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES_

9270. _ 3 71-9270 | USA/9270/B(U)F-96 2 OF 20

5. (a)(2) Descnptlon (Contlnued)

stainless steel ring and two 0.75 inch stamless steel disks are located at the bottom lead annulus
between the bottom forging and the outer shell.

Neutron shield: matenal is also placed in an annulus that surrounds the cask outer shell along the
length of the sk cavxty and is enclosed by a stainless steel shell ‘with top and bottom plates The

: bottom forglng, top forgmg, cask-
”te |nner O-nng, and drain port

There are ﬁve TSCs of lﬁerent lengths each to accommodate ad dlfferent class of PWR or BWR
fuel assembly Eac;h %SC ha 'tnt:hes and the lengths vary from

tratic h’ port covers; and a structural lid.
GTC /“gaste Spat%wél"s are placed below each
l_n the cask caVIty '
=
i ge» Qy the bottom of the canister -
;canlsfe»iﬁld is laterally supported
Reer

S axtalamovement of the canister.
pacer tl‘iati«.ls 16. 75 mches in length

by the cask top forgégg when: h ;
Each Class 1 PWR’ camster
Each Class 2 PWR c%mster lS posrtloned
“No spacers.are used Mgt ‘the Class 3 P
1.5 lnch alumlnum space in :

heat ,ansfer dls S are prowded in both. the PWR and BWli fuel baskets to enhance thermal ,
performance of the basket. The heat transfer disks are supported by stainless steel tie rods and
split spacers that maintaln the basket assembly configuration.

The GTCC waste ca_,nl_ster is essentially ldentlcal-to the Class 1 TSC, except for the placement of

- lifting lugs and the placement of a key way-withinthe 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: wrth a 3-inch.thick plate,  The cylinder is centered in the GTCC waste canister by 14
Type 304 stalnless 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
dlameter of 47. 8 inches.
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5.(a)(2) Descnptlon (Contlnued)

The package h_as lmpact Ilmlters at each end of the cask body The |mpact limiters consnst of a

Cavity Iength %,{IQ) W
Cask lid.thickness (lﬁ*)g\ff’?&
Bottom thickfiéss (in).

”»F_ft‘i?*»}
163-180
7 VE - 175-192
‘ Fuel Basket »
Basket assembly length (in), depending on class 162-180
Basket assembly diameter (in) i 65.5
Number of support disks, depending on class ' 30-41
Number of heat transfer disks, dependmg onclass - 17-33
Total weight (pcunds) including cask, basket, impact. hmlters fuel, camster with lids, cask lid,
‘and spacers for each fuel class is approx:mately
Class 1 (PWR) 4 _ 251,000
L B Class 2:(PWR) S 252,000
Class 3 (PWR) ' 249,000
Class 4 (BWR) _ 256,000

Class 5 (BWR) o S 255,000,

378
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5.(a)(3) Drawings

The package is constrﬁcted and assembled in aceordance with NAC drawings:

790-209; Rev. 1 780-210,Rev. 1~ 790-500, Rev. 4 790-501, Rev. 3
790—502 Rev. 7 ' 790-503 Rev. 3 790-504, Rev. 2 790-505, Rev. 2
790- 508 Rev. 2 790—509 Rev 3 790-516, Rev.3 ~ 790-519, Rev. 2
790-520 Rev 2 790—570, Rev 4 790-571, Rev. 3 790-572, Rev. 4
: v.7 790-575 Rev 10 790-581, Rev. 9
790-585, Rev. 19
790—593 Rev.7 |
4«; 5 790—611 Rev. 6
;’a

5.(b) Contergts

(1

z|rcomum alloy or Type 304
B3I olume: than'that occupled by a fuel rod.

Table 5. (b)(1)(|)—1 belew The combnned maximum average burn up, minimum cool time and
maximum and- minimum ir mal 235U ennchments must be within the specifications of Table
5. (b)( 1 )(l)-2 below

The minimum and maximum allowable assembly average enrichment for loadmg is 1.9 wt%
2351 -and 4.2 wt% 25U respectlvely 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 UO, is 11.53
MTU per cask.
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‘ ; 414 =)
*Minimum and Maximuminitial Ennc&!%;ﬁentsare 1.9wt% **Ua

zrrconium aIon type ciad

i

2 Vendor ID: mdrcates the source of assembly L'fé’ée p‘( rameter g
‘not restricted to the' vendor(s) listed. L L

‘of assemblies: meeting dimensional limits is

3 14x14 15x15 and 16x16 fuel manufactured for Prarrre Island, Palisades and St. Lucie 2 cores respectlvely, These

are‘not generic fuel assembhes provided to- multrple reactors

s Some fuel rod positions may be occupied by burnable poison rods or solid filler rods.

a. CERnﬂCATE NUMBER : b. REVISION NUMBER c. DOCKET NUMBER d.. PACKAGE IDENTIFICATION NUMBER PAGE PAGES'
| 9270 3 71-9270 | USA/QQZ7OI.B(U)F+96 5 - OF 20
Table 5. (b)(1)(|)-1 Intact PWR Fuel Assembly Charactenstrcs ,
TSC | Vendo? | Amay Max. | Max | e Mx | Noof | Max | Min Mn | Max Max | MinGuide
, N 1 : b (in) {in) (in) |
1 CE | Mxts | 15723 | 811 | 1202 | o404 | 176 | 0590 | 0.438 | 0.02a | 0380 | 137.0 | o040
1 EXANF | 14x14 | 1602 | 778 | 1271 | o3es | 179 | 0556 | 0424 | 0030 | 0351 | 1420 | o034
1 axia | 1898 | 778 | 1177 | 0362 | 179 | o586 | 0400 | 0.024 | 0345 | 1440 | 0034
1 Frge | ¢ 0422 | 0022 | o3es | 1452 | 0034
1 | o02¢ | 0368 | 1440 | 0015
1 0303 | 1440 | o016
1 0323 | 1440 | o016
1 0309 | 1440 | o016 |
2 0369 | 1440 | 0016
2 0324 | 1430 | 0017
3 03255 | 1500 | 0035
1| Exane 0.351 | 1440 | 0.036
1 _ 0.358 | 1320 -
1| exanF 0. 0358 | 131.8 -
1 v 0.382, 0.3255 | 1367 | 0.035
% e =
nd 4.2 wt% 235U,fi’r%ﬁ‘pectwely All fuel rods are
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Table 5. (b)(1)(|)-2 Loadmg Table for Intact PWR Fuel

23<E<25 |

Minimum Burnup < 30 GWDIMTU 30 < Burnup'< 35 GWD/MTU
Initial “Minimum Cooling Tlme (years) Minimum Cooling Time (years)
| E"”‘:ﬁ‘;“e’g CE | 14x14 |[15x15{16x16 | 17x17| CE | 14x14 | 15x15 | 16x16 | 17x17
wt% ““U (E) 14x14 ~ 14x14 ‘ ‘
19<E<21 | 6 7| 8 8 10 | 11 10
21sE<23 | ; | C10 | 10

2ssE<z7j&

27<E<29 |-

29<E<3.1

31<E<33

L 33<E<35

| 35<E<37

3.7 < E< 4.2

alojo|lo|lo|lofje oo

N |INININ]O ] 00 |©

Minimum mup 5“45 GWD/MTU
Initial mum Cogy:[i‘nf’g Time (years)
Enrichment - T
Wt% 23‘5U’__ €) | 1254¥ 16x16 |- 17x17
19<E<21 | 11 | 15 21 | 200 | 20
21<E<23 | 10 | 13 Fl1e 19| 18 | 19
23<E<25 | 9 | 12 12 | 14 f a7 [ 19| 17 | 17
255E<27| 9 | 12 11| 12 |16 |18 | 15 | 17
27<E<29 |- 8 | 11 11 11 | 15 | 18 | 14 | 17
29<E<3.1 | 8 | 10 10 | 10 | 14 | 18 | 13 | 15
31<E<33 | 7 10 10| 10 | 13 | 17 | 13 | 15
33<E<35 | 7. 9 9 9 12 | 17 | 13 | 15
o) 35<E<37 | 7 9 9 8 11 17 | 12 15
37<E<42 | 7 8 s | s 11 | 15 | 12 | 14
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'MTU per cask' ‘
: assembhes witl i ennchev

e initial ennchment lifnit- (the ennchment of the as-delivered fresh fuel assembly)
jﬁax:mum peak planar—average ennchment allowed for loadmg mto the TSC The
: efin v

,Q_ld' pellets ﬁﬁ” $rcon|um> aﬂoy type claddmg Pnor to

S rﬁ

‘ ,pUm up of thé spent fuel assemblies -

)”?Qéfnnchedzf

a gaﬁ (<)
:‘/’S}W%ﬁ\éﬁﬁme‘km‘ of the

ichme tral-region is 1.9 wit%
%eﬂd“ﬁler rodifa

acceptable for’ loagigg into &f - {'the ?)1 i
B5. "Any empty fuel posﬁff on mu

382 7

it weight of UO2 is 11.08
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Table 5. (b)(1)(u)-1 Intact BWR Fuel Assembly Charactenstlcs

priecl Nl Kl BN W - W - - el O - A
(in) Width (In)® ‘Weight Rods [ Dia (in) Thick Dia(in) } Length
1 ‘ - by : : - (im) L ooy
4 |ExAnNF| 7 | 1713 |- 551 620 0196 | 48 | o738 | 0570 | 0.036 | 0.450:| 144
4 ExANF | &8 | 1713 | 551 | s63 | 0477 | 63 | 0641 | 0484 | 0036 | 0405 | 1452
4 |ExanF | o@. | 1713 | 551 | .s57 |o0473 | 78 | o572 | 0424 | o030 -] 0457 | 1452
a | ce | 551 9 | o738 | 0570 | 0036 | 0488 | 1440
4 5 |.0032 | 0ua7 | 1440
4 0.032 | 0410 | 1452
s 0.032 | 0.410 | 1452
T4 GE 0.034 | 0.418 | 1440
5 | ExanF 0.036 | 0.405°| 150.0
5 | EWANF 0.030 | 0.357.| 1500
55 Ex/ANF 0.030 | 0.357 | 150.0
GE 0.032 | 0.487 | 1440
GE | 0.032 | 0.410 | 1500
0.032 | 0410 | 1500
0.034 | 0.416 | 146.0
0.028 | 0.376 | 150.0
'o.bzé | 0378 | 1500

fuel’ rods are. z:rcomum oy 'ft'ype clad
2 150-inche~active*f\ ' length assembhes contaln 6 inch natural uranium blankets on top and bottom
3 Shortered a’cti\/é:fuel length in some‘rods

* Vendor ID lndlcates the source of assembly base parameters. Loadmg of assemblies meeting
dlmenswnal limits is not restncted to the vendor(s) listed.

8 Assembly width mcludlng channel Unchanneled or channeled may be loaded based on a maximum
channel thickness of 120 mils.

& Exxon/ANF assembly weights are listed witvhout channel.
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‘ Table 5. (b)(1)(u)-2 Loading Table for Intact BWR Fuel
Minimum Initial - Burnup < 30 GWD/MTU 30 < Bumup < 35 GWD/MTU
, E"“%ﬂ?’g)“'t% Minimum Ciigph:ng Tlme (years) Minimum Cooling Time (ygars)
‘ _ 9x9- | . 8x8 =7 9x9 8x8 7x7
19 <E<2.1 | 15
215E<23 13
23<E<25 11
25<E<2T 10
S 27<E<29 9
2.9< E<3.1 8
31<E<33 8
33<E<35 7
35<E<37 7
3.7 <E< 4.0 7
Minimum Initial » 45 GWD/MTU
Enrichment wt% ﬁn imum. ohng Time (years)
A.ZSSL}.?’(E) = -
19<E<21 23 | s 3 | 3
215E<23 20 | 2 N
 <E<27 7 16 17 2% | 25 27
27<E<29 14 14 5 | 24 | 23 24
29<E<3.1 13 12 13 21 20 22
31<E<33 11 11 12 19 | 18 20
33<E<35 10 10 11 17 16 18
35<E<37 10" 9 10 15 14 16
3.7 <E< 4.0 10 9 10 14 13 15
[ e -
, \

384
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5.(b)(1)(iii) Intact and D]amaged PWR assemblies, and Fuel Debris from Maine Yankee

The package |s:?des|gned to transport 24 lrradlated lntact or damaged PWR fuel assembhes

Stainless steel $p ; mayr-tge g%e
that are shorte e avallab / ength ofﬁ@ﬁe PWR intact fuel

rs will ensuxze that the minimum

' mcludmg other
_um up, mlnlmum cool

mmlmurn cool time and maxnmunw and mmlmdm "ltlal 235U ennchments must be wnthln the
specnf‘ ications of Table'5: (b)(1)(m)(A) -1 except for those assemblies contaifing ICI thimbles
whlch must meet the specnf ications of Table 5. (b)(1)(m)(A)-2

(3) PWR lntact fuel assemblles 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 mltlal =5y enrichments must
be within the specifications of Table 5.(b)(1)(iii)(A)-3.
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& t?s (b)(1)(m)(B) Mame Yankee srte-sqemﬁ e S: _g§
fﬁ el coh a %@E 14 X 14 intact PWR fuel
Ul ok |gure5(b)(1)(m)(B)-

Ry

O

9270 ) | 11-9‘270 USA/QZ?OIB(U)F—QG. 11__OF

(4) PWR.intact fuel assemblies with fuel rods having ' variable enrichments with a maximum rod’
‘enrichment up to:4.21 wt% #°U and that also have a maximum planar average enrichment up to
3.99 wt% *U. The combined maximum average burn up, minimum cool time.and.maximum
and minimum- lmtlal 2"""’U ennchments must be within the specrf' cations of Table 5. (b)(1)(m)(A)-1

(5) PWR intact fuel assemblies with annular axral end btanket ennchments up to 2. 6 wit% 25U,

The combined‘maximum average burn up, minimum cool time and maximum and minimum initial .

- By ennchments must be WIthm the specrﬁcatlons of Table 5.(b)( 1)(u|)(A)-

(6) PWR mtact 'v‘el assembhes ‘wrth buma(jlelson rods or solrd fi Iler rods may occupy up to 16
¥ iféd maximu ge bum up; minimum cool time and

:osttments must be ‘mthin .:the Spemt‘ cations of Table

V, .K ;
k. i
[

(7) PWR mtact fuel asswgmblies wrth one or.more- gnd spacers mlssm% or damaged such: that
the unsupported Iength of: tttejuel rods does not exceed Gpvln | or g,ath end fitting damage

prefe rentgrgaggoadmg based on

)

‘by. VA -ahalysis; A el assembly havmg a bum up
between 45,000 MW IMTU- and 50 000 MWD/MTU is: classified as high bum- up. The
verifi catron program sh I 'be capable of classrfymg high.burn up fuel'as INTACT FUEL or
DAMAGED FUEL based on the fol!owmg cntena '

LA HIGH BURN UP FUEL assembly may: be stored as INTACT FUEL provided
that no more than 1% of the fuel rods in the 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 otherw:se INTACT FUEL. _

. 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 maxrmum average burn up, minimum cool time and maximum and
minimum initial 225U enrichments must be within the specifications of Table

5.{BYD)GHNA)L- e
386
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(2) PWRintact.fuel assembhes with up to 176 fuel rods missing from the fuel- assembly Iattlce
The combined-maximum average bum up, minimum cool time and maximum and minimum initial
5y ennchments 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 rntact fuel assemblies with burnable poison rods replaced by hollow zirconium alloy
rods The combrned maxrmum average bum up, mmrmum cool tlme and maximum and

Y lass 1 camster Only one start-up
) ) sembly or. any canister. Th combmed maximum average
,_bum up, mlnim ol tifne a Ad ma_ mum and mrnlmum inltral235 (egnchments must be within
the specif catlons of T ' -be.

- fuel basket !oadlng P

" 16r an IC%ﬁsegment inserted in
4a CEA plug rns?alled The assembly -
; st be loaded%%a Class 2 canlster

25) enrichments imtst be wrthrp
not considered as CEAs fo, e

¢ , 5(%

&'CE 143 Wi ,ed%E ' dine Yankee@%el Can (MYFC).

x 14 PWRfuel en
~canister-in a comer posijtién-of the PWR f@e basket: o
Intact Maine Yankee C 14 PWR fuel rﬁafbé Ioaded int

be loaded in the MYFC. am.ﬁ? i .,
(M

ng.o
average bum up, 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 (bX 1)(m)(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 fuei
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 2°U 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
mmeiuberi&maMamonﬁgumﬁemnﬂtheeembmed—mammwavemgeﬂ———

o
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20.

PWR Basket Fuef“ﬁoadmg Positi

burn up, minimum cool time-and maximum and minimum initial 235U ennchments
must be within the specifications of Table 5.(b)(1 )(m)(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 mdlvndual intact or
partial fuel pellets not contained in fuel rods. The combined maximum average
bum up; minimum cool time and maximum and minimum initial 25U ennchments

N must be within the specmcatlons of Table 5. (b)(1 )(m)(A)-4 for damaged fuel rods.

)
not"'-have an mserted CEA
oth 21 C uel lattice may be stored in
any TS must be cooled a mnmmum of 24 yea @ﬁ%
(6) ther6x dé/ ayeﬁﬁ'uckness cntena

: .bum up, mlnlmuﬁ WU' time aggmaxmj {‘ | mmtmum imﬁal 54 enrichments
mustzbe within tHe$pe "%Egcatlorie 'oféTa
,ﬁ‘{» f\{*w‘x ¥

B LA i b
e

Diagram, Flgh 3

DRAIN LINE

T oo It oo §l o®

(21}

(24)

———ea

Basket corner positions are posmons 3, 6, 19, and 22. Corner posmons 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 comer positions .
' 388 .
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Table 5.(b)( 1)(m)(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 5YrCEA. | 10 YrCEA 15 Yr. CEA 20 Yr. CEA
_ (Clas§ 1) - (Class 2) .
19<E<21{6 | 6
21<E<23 (6 6
[ 23<E<25 |6 le
",?255E<27'76 l6
27<E<29 |6 6
20<E<31 |5 6
31<E<33 |5 5
| 33SE<35 |5 5
1 35<E<37 |5 5
37<E<42 |5 5 | 100 : |5
Loadlng Table for Mair e&Yank e xJ4:F diwithout- CEA Cogled to Indicated Time
Bumup 35 GWD/MTU "L+ 7 iy Cat f
‘Enrichment = | No CEA ﬂfz | 5vr 20 Yr. CEA
19<E<21{8 |8 o, . 48 8 |8
24<E<23 |7 7 197 = s s 8
| 23sE<25 |7 7 ls 17 7 7
l2s5<E<27]7 7 {8 7 7 7
27<E<29 |6 7 7 7 7 7
29<E<3.1 |6 6 7 17 6 6
31<E<33 |6 6 7 6 6 6
33<E<35(6 6 7 6 6 6
[ |35<E<37]6 6 6 8 6 6
37<E<42 |6 6 6 6 6 6
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Table 5. (b)(1)(ui)(A)—1 ‘continued', Loadmg Table for Mainé Yankee CE 14x14 ‘Fuel with and without
CEA Cooled to‘Indicated Time

Burmup 40 GWD/MTU : - Minimum Cool Time (Years) for

Entichment NoCEA  |NoCEA  |5YrCEA 10 Yr CEA 15Yr.CEA | 20Yr.CEA
' , (Class 1) (Class 2) o :

19<E<21 |11 |12 14 |13 112 {12
| 21<E<23 |10 | | ' |

23<E<25.|9
' 2555<2fH
| 27<E<29|
2.9< E<3.1
3.1<E<33
|33<E<35
L35<E<37
| 37sE<42 |7

N|~w{~N]o [ x;co‘_'i o |

Burnup 45 GWD/MTU

| Enrichment | NoCEA 20 Yr. CEA™
e (Class1) -
19<E<21]18 18
‘21<E<23 15 |16 | | |16
23<E<25(14 |14 e |16 |15 15
25<E<27f12 |13 |18 14 14 13
27<E<29 |11 12 14 |13 12 2
29<E<3.1[10 |1 13 112 11 |1
31<E<33 |10 {10 |12 11 10 10
33<E<35|9 - 9 11 10 10 10
};15 <E<37]|9 - 19 10 10 10 10
| 37<E<42 |9 9 10 {10 10 10

;90
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\"I'ablé‘s;(b)( 1)(ii)(A)-1, continued, 'Lb'adi“riig Table for Maine Yankee CE 14x14 Fuel With and without
CEA Cooled fo Indicated Time -

| Burnup 50 GWD/MTU. Minimum Cool Time (Years) for
Enrichment | No CEA ‘No CEA 5 vr CEA 10 vr CEA 15Yr.CEA | 20 Yr. CEA
: - (Class 1) (Class 2) .
1gsE<21"'27@ 27 29 271' 27 27
21<E<23 |24 |24 27... 25 24 24
[ 23<E<25 |22 25 22 2
2555<27f!;l19 ) 20
| 27<E<29 |17 18
29<E<3.1 |15 18
31<E<33 |15 17
33<E<35 |15 17
35<E<3.7 |14 15
3.7 < Es 42 |14 15

Table 5. (b)(1)(m)(A)-2 oadlng | CE 14§1f$;uel containing ICI
4 'ghimm Lk
Mlmmum Initial 0 ,30 <. Bumup %T 35 < Bumﬂup &4Q< Burnup | 45 < Burnup <
Enrichment wi% ~ <40 @y <45 50 GWD/MTU
BYE) | | G%!DII\QTU - GWDMTU
19<E<21 6 8 11 18 27
| 21ce<23 | 6 7 10 16 24
23<E<25 6 7 9 14 22
25<E<27 6 7 9 13 19
- 27<E<29 6 6 8 11 17"
29<E<3.1 5 6 8 10 15
~| 31<E<3.3 5 6 7 10 15
2 33<E<35 5 6 7 9 15
35<E<37 5 6 7 9 14
3F<Ec42 5 6 7 9 +4
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Table 5. (b)(1)(m)(A)-3 Required Cool Time for Maine Yankee Fuel Assemblies with Activated
. Stainless Steél Replacement Rods
Assy Number Bumup | Ennchment _SSR Source | Cool Time Earliest
: , (GWD/MTU) (wt %) _ (g/s/assy) . | (years) "| Transportable
N420 45 33 | 216026413 | 10 Jan 2001
|35 3.3 | Jan 2001
| |3 | ij-Jan-‘z'om
| Jan‘2005
| Jan 2010
“Jan 2015
ﬁ%’eﬁCE 14x1 4 damaged fuel
sl Bima 45 < Bumup <
& Enrichment wt% 50 GWD/MTU
U (E)
1.9 <E<21 37
21<E<23 34
- 23<E<25 | . 32
25<E<27 | o 30
275E<29 | 27
_ 20<E<31 | 25
31.E<33 | 2%
33<E<35 21
35<E<37 19
37<E<42 | 17
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5. (b)(1 Xiv). Greater Than Class C Waste. from Maine Yankee

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 maxumum curie
mventory shall not exceed the values shown in Table 5. (b)( 1)(|v)-

Table 5 (b)(1)(rv)-1 Maine: Yankee GTCC Cune Inventory lelts per TSC

5. (b)(2)Maxrmum quanttty of materia tper pgkage

The maxrmum weight of the contents shali‘not exceed 77,500 pounds

(i) For the contents described in 5. (b)(1)(i) and 5. (b)( 1)(iii): 24 PWR fuel assembhes
including: standard inserts such as burnable poison rods or guides or guide tube thimble
plugs, with a maximum wetght of 38,500 pounds and a maximum decay heat limit per
package not to exceed the values in Table 5.(b)(2)-1. The rndlvrdual 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)
- Burmup (MWD/MTU)
35,000 | 40,000 45,000 : 50,000"
| 19.9 193
" 18.7
172
16.8
16.5

(u)

\ th a maxlmum weight per
per compartment The maximum

(iif)

5.(c)
6.
71 47(b)
7.  Inaddition to the! requnrements 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.
- (b) Each packagmg‘must be acceptance tested and maintained in accordance with the
- Acceptance Tests and Maintenance Program in Chapter 8 of the apphcatlon as
supplemented
8. The package authorized by this certificate is hereby approved for use under the general license
p - provisions of 10 CFR71.17.. :
Seg, _ Transport by air of fissile material is not authorized. o |

10.. Expiration date: October 31, 2012. o _ - . T 1
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 REFERENGES

NAC International, Inc., Application da;ed April 30, 1997.

- NAC International, Inc., Supplements dated June 18, 1999, May 31, June 29, August.8, and

September 20, 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 Junee 2005; and September 25 2007 _ |

REGULATORY COMMISSION
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) descnbed in ltem 5 below meets the applicabie safety standards set
forth in Title 10, Code’ of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate .ctoes;nbt; rglieve the consignor from compliance with any requirement of the'regu_lations of the U.S. Department of Tr:;nsponatioh 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. ISSUEDTO (N'ame_an_d Address) o . b. TITLE AND IDENTI}FICAT'ION OF REPORT OR APPLICAT!ON

4. CONDITIONS
This certificate is conditionak.uipon fulfilling the requirements of 10 CFR Part 71, as applicable; ind-

(a)

(1)
(2)

_‘,J\_thm a: steel msert

(3)

TF kagmg is constructed and assembled in accordance w1th Westmghouse Electnc
Company, LLC Drawing Nos. >

i 0004501 Rev. 2;
**10004E02, Sheets 1 and 2, Rev. 2; and
10004E03 Rev 2.
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5. (b) Contents

(©

10.

1.

12..

. Transport by air of fissile material is not authorized.

(1) Type and form of material

Sintered uranium oxide pellete enriched to a maximum 5.0 w/o in the U-235 isotope. The
maximum pellet diamefer is 0.969 cm, and the minimum pellet diameter is 0.818 cm. ‘

(2) Maxnmum quantity of material per package

227 pqunds of pellets with thegU 23§ contenl not to exceed 4.54 kg The pellets must be

_bustlon Engmeenng Nuclear
v.-0, and L- 9274—03 Rev 0.

n each layef'”‘bf pellets, and on the top
partlally fillsa. pellet shlppmg boxes to

The package mag%also sontain |
poisons _suchiasé;g;a;dpﬁni

Yy 2
In addition to the requnremen’ts of‘§ubpa: 2
F ; ({ &- z?ﬁé"’

The package authonzed by this certificate is hereby approved for use under the general Ilcense
provasnons of 10 CFR71.17.. .

Revision No. 7 of this certificate may be used until August 31, 2008.

' Expiration date: September 30, 2012. | l
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REFERENCES

Westinghouse Electric Company application dated May 15, 2003.
Suppl'ements dated November.21, 2003, and July 23, 2007.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief <
Licensing Branch Sk

Division of Spent Fuel Storage’gand Transportation
Office of Nuclear Materi al Safetym,,
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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 complianee 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
EnergySolutions o v BNFWL Fuel Solutions apphcatlon dated April 20, 2001,
2105 S. Bascom Ave., Suite 160 o ' %s()pplemented _

Campbell, CA 95008

4. CONDITIONS N v
This certificate is conditional upon fuiﬁmng the'ieqyir%ments of 10.CFR Part 71, as applicable ‘hégihe conditions specified below.

PRy

5.
(a) Packaglng

J (1) Model No. FuelSc;IutlonsTM TS125 ’hsporfgtidn‘ipa,ewi(a
(2) Description
The FuelSolutions TS125 Transportatlon Cask and .
impact limiters, together wuth a: S6lu W21-or-W/dicanister and its payload. The
FueISolutlonsTM camst r and its payload ar n side }125 Transportatlon Cask cavnty
Package Length: .........ccco.ee. .
Package Outside Duameter eettieeeeaneeeesieeeeeeseserrereeresereesennanennsnsesansans 143 5 inches
Cask’ Length (W/o impact imiters): .......cooveeveceveeernnne. I 210.4 inches
Cask Outsnde Diameter (w/0 impact imiters): ...........cococoeeveueervrvemeeenn. 94.2 inches
Cask Cavity Length: ...........cocoieiiiiiniineni reeeteerte e e e eeeonne 193.0 inches
Cask Cavity Diameter (section at rails): .....c.cocccccciiiiiniiiiiiieens 66.88 inches
Canister Outside Diameter: ................ eeeeeeens reeereereeeineeeeereeeseneneeneness 06,0 iNChes
Maximum Long Canister Length ...... U et nannen 192.25 inches
M_axtmum Short Canister Length: ... 182.25 inches
; ask Cavity Spacer Length: ............ et —— 10.0 inches

Max ackage Weight: ..o e 285,000.0 pounds _
Max. “Cask Payload Weight (mcl canister and cavnty spacer): ... 85,000.0 pounds
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The TS125 Transportation Cask body is an assembly composed of stainless steel components of
~aninner shell, an outer shell, a top nng forging, a closure lid with-a seal test port and a cavity vent
port, a bottom plate forging, and a cavnty drain port. The inner and outer shells are welded to the
bottom plate forglng 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 cavrty for the lead gamma shield.
‘ rthe sohd neutro sh:eld

oy B | bolts the lnnermost closure lid ¢
f‘k%)' : “cavity drain port seal gland and ] SE pa k% i 0 “leaktlght as deﬁned by
ANSI N14.5 (leakage rate IeSSt dual to 1 x 10z<ref-cm 7 ural components of the

b TG

Transportatlon Cask are me e of htg

_shells The, neutro - shi
annular reglon be
end. .
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camster W, f‘depleted uranium shleld plugs (W21M-LD), a long camster with carbon steel shield
plugs (W_2 M:-LS), a short canister with depleted uranium shieid plugs (W21M-SD), and a short
canister with.carbon steel shield plugs (W21M-SS). There are also two classes of W74 canisters
(W74T and «_,,;74M) differing primarily in materials of construction. ‘Both the W74T and W74M
‘canister classes include only a long canlster with carbon steel shield plugs '

A FuelSqutlonsTM canister shell assembly conslsts ofa steel cylmdnml shell,-bottom-end closure,
bottom shield p ug, bottom shell extensnon bottom outer plate top shield plug top mner closure

n
e

'E ‘,Q'wpa{ ty'to. accommodate up to
go@txons%’*wnh the center five cell
' ?‘”“The W74 basket
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W21-120, Revision 5, Sheets 1 through 10 -
W21-121, Revision 5, Sheet 1

W21-122, Revision 3, Sheets 1 and 2
W21-130, Revision 4, Sheets 1 through 9
W21-131, Revision 3, Sheets 1 and 2
W21-140, Revision 5, Sheets 1 through 4
W21-150, Revision 4, Sheets 1 and 2
‘W21-190, Revision 4, Sheet 1

W74-110, Revision 5, Sheets 1 and 2
wWr4- 120 Revision 5 Sheets 1 through 6 .

W74 130 Revrsron 6 Sheets 1and 2 .
W74—140 Revnsron 5 Sheets 1 through 4

P

" (b)“ Contents

,,deSIgnated as W21 1 and
- configuration; which.accol ) SNF. g" A J-

PWR SNF assemblies meetmg the requrrements of Table 1 and Table 2. The W21-2 loadrng

confi guratron requwes ‘that the: center gulde tube be: mechamcally blocked.to. prevent inadvertent

loading of a SNF. assembly If less than' the: maxrmu’l‘n number of PWR assemblies are loaded,

dummy assém _lles having a. wrdth length, and weight similar to that &f the PWR assemblies they

are replacmg, must be loaded m the empty guide tubes. o

The SNF assemblres 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
28 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 typeof control
" insert, including: assemblles with fuel rods replaced wrth any type- of rad of equal or greater diameter
and height.

*’*\:«-@f’} o Table 3 llsts mmlmum requrred coollng times, as a function of burmup, for PWR assemblles loaded
5 INtO, the W21 canister. For a given fuel burnup level, assembly. radiation sources increase with
o 'decreasmg initial enrichment. . Table 3 lists two mlmmum initial enrichment values for each assembly
burnup level. Table 3 also lists two drfferent mi 1. allowable coolrng times, corresponding to the -
two:minimum-initial’ ennchment levels An as! must have an initial enfichment level equal to .
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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 qualified for transportation in the
W21 canister. : _

Table 3 also gives limits on the total amount of initial (pre-irradiation) cobalt that may be present in
the assembly active fuel zone (including both assembly and control insert hardware). For '
assemblies with less than 11 grams of cobalt in the fuel zone, the shorter cooling times shown in
Table 3 may be used (provided that the minimum initial enrichment requirement is also met). The
longer cooling: times shown in Table 3 must be-used for assemblies with over 11 grams of cobalt in
the fuel zone. ‘Cobalt present in ¢ 6l§‘§omponehts§th ido not extend into the assembly fuel zone
(such as thimble plug assemblies) or that do not resrde inthe core during operation (such as control

- rod assembhes) do not need bé included in the total fuel Zohe 'cobait content.

| All PWR SNF assemb ontrol inserts placed in the W21 camster must be mtact and may contain
B,C, borosilicate glass, snlver-lndrum cadmium, hafnlum or Gd;Q,. po:son matenals Control insert -
] f

aterlal requurements may. be loaded
I rods that’ resnde in.the core, such as -
the W21 camster Any insert that

inconel. Any PWR assembly (

into the W21 camster Contro
= - the B&W Grey APSRA, are no
o contains significan *i‘quantmes of:

rods, or-rods contamlng any.
_requirements are met. UO

- although the poison'is: not rel
rod or assembly in questron

' v -(u) W74 Canlster

‘ The W74 camster contents : re Ilmlted to 64 Big Rock Point (BRP SNF assembtles without

. channels, mcludmg mtact partral and damaged Uo, and mixed oxide (MOX) fuel assemblies
meeting the apphcable acceptance crltena specifi ed :n Taiale 4 through Table 9. Specifications
‘W74-1 and W74-2 for intact-UQ, and MOX fuel: assembhes are provided in Table 4 and Table 5,
respectively. Specrf cations W74—3 and W74-4: for. partial UO2 and MOX fuel assembhes are
provided in Table 6:and Table 7, respectlvely Lastly, specifications W74-5 and W74-6 for damaged
UO, and: MOX fuel assemblies are provided in Table 8 and Table 9, respectively. All UO, rods may
contam any quantity of Gd,0, poison material, provided that the specified #°U initial enrichment
limits are satisfied. BRP assemblies containing any amount of plutonium fuel (before irradiation)
must meet the requirements of the MOX fuel specifications given in Table 5, Table 7, or Table 9. If
less than the maximum number-of BRP assemblies are loaded, dummy assemblies having a wrdth

--length; and weight-similar-to-that of the BRP- assembhes they are replacmg, must be loaded ln ‘the -
empty guide tubes or support tubes. e R

- The BRP UO, fuel assembly types permitted in-the W74 camster are ;dentlf' ed 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 canist .damaged fuel can, as. long as the
‘requirements given in.the applrcable damaged fuel Ioadlri specrf catxon (W74-5 or W74-6).are strll
met. . Any BRP fuel assemblnes 1at meet all- of the'/ arame :

T fexcept for the requrrement fo number of
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NoteS'

. ifing in‘gric
rods (from the standard rod array conf guratron) may be loaﬁed if: all‘mlss!n

(2)
3

")

!

assemblies. The lower initial enrichment lrmrts glven in Specification W74-3 apply for those
assemblies.

The specific BRP intact MOX fuel assembly types accommodated in the W74 canister are shown in
Figure 1 through Figure 4. The specific BRP partial MOX fuel assembly types accommodated in the
W74 canister are shown in Figure 5 through Figure 8. These figures show the maximum initial 2°U
enrichment levels for the uranium present in all UO, and MOX fuel rods in each MOX assembly
array. The figures also show the maximum overall weight percentage of PuQ, in the initial MOX fuel
rod (metal-oxide) material composition, with 6ne-exception.. For the two MOX rods shown in Figure
4, the maximum total plutonium (metal) content rather than the maximum overall weight percent of
Pqu , |s specuﬂed The hmrts on. maxnmum burn : axgmurn heavy metal Ioadmg, and minimum

el rods are replaced with: dummy rods that have
a hexght and diameter. at least as. great ‘as: that of ‘a'standard: fuel rod (| 8., by rods that' drsplace an equal. or greater volume of
‘water)

For assenmibly. bumups exceedmg 45 000- MWd/MTU itis necessary to verlfy that the cladding oxide layer thickness does not
exceed 70 pm, by measurement of a statistical sample of limiting fuel assemblies. The exposure (burnup) of any mserted
control component must not exceed that of the host fuel assembly.

‘Defined as the average material density within the cyhndncal envelope: \rolume covered by the fuel pellets, relative to the
theoretical U0, density of 10.97 g/cc. Thus “smearing” over fuel pellet drshes and chamfers to determine the stack' densnty

is acceptable
“The bottom:hozzle’ herght Is defined as the drstance between the assembly bottom and thie bottom of the” active fuel.”
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Table 2 - W21 Canister SNF. Assembly Dimensional and Enrichment Limits

Fuel

- |B&W.15x15

: B&W 15x15

4.‘70_ S 45000

Fuel Criticality Max. Initial Number | Min. Min. Min. No. Guide /
Assembly Class®" Enrichment ~of Fuel | Clad Clad Pellet Rod {Instrument
Class'" ' (wlo 2’5U)‘2’ Rods | 0O.D. }Thickness|Diameter| Pitch Tube
(in.) (in.) ~ (in) {in.) |Locations®
olwaia® w21-2“> B S BEER | ’
5 -lo.3675

BAW17x17__ |Baw

o323

ICE.14x14 =

Palisades..

Yankee Rowe {15x

"Jo'3650 - Jo.0240

»lo 3850 [o 0240 '

. |CE 16x16

“IcE 16x16
ICE System 80}
o8t Lucie2 . g -
= |WE 14x14 ‘WE.-1f4xl'3‘.
' \WE 15x15___|WE 15x15_14.70
o JWE 15%15 Al4
WE 17x17 - JWE 17x17 |4

- WE 17x17:Al4.

= JWE'17x17'Bj4.

defined assembly i
axral assembly C

(5) Whereas the number of gulde tube locations isa speciﬁed parameter the matenals and- rﬁmensrons of the guide .
tubes are not: speclﬁed since-any quantlty of steel or zircaloy in the guide tube locations will reduce assembly reactivity. Guide
tube locations may contam nothing, hollow. znrcaloy or stainless rods (or rod clusters), solid zxrcaloy or stainless rods (or rod
clusters) or poison: mds (or rod clusters). - - : )

(6) The CE 14x14 and CE 16x16 assembly guide tubes occupy four fuel rod locahons wwthm the assembly array

X ed.as the maxlmum planar average ennchment at any
15x15 P assembly c?ass, for whlch the’ maxlmum allowable ennchment
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Table 3 - W21 Canister Minimum PWR Assembly Cooling Time Requirements

Assembly. Assembly Assembly Required
Burnup Initial Fuel Zone Cooling
‘Level Enrichment | Cobait Qty Time .

1 (GWd/MTU)® (wlo #y)? (glassy)? | (years)
1.<35

- |.<40

Notes:

(1) Assembly average'values: °
(2) Defined as the total initial (pre
* inserted control.components: %
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Table 4 - W74 Canister Contents Specification W74-1
Intact UO, Fuel Assemblies

___SNF Parameter ____ Loading/Acceptance Criteria
Payload Description <64 Big Rock Point BWR intact UO, fuel assemblies. %%
' Any remaining empty canister basket guide tubes and/or
support tubes may be loaded with fuel assemblies
meeting any of the acceptable payload specifications
W74-2 through W74-6, subject to the limitations of those
specnf cat:ons

Cladding Material/Condition

55142 1 kg/assembly
<4.10.W/o 235U
3.0 w/o 235U

‘Maximum lmtlal Ennchment“‘)

| Minimum: Assembly Averag
‘Initial. Enrichment: -

Maxxmum Bumup i
“Minimum Coohng Ttme
‘W74-1 Notes: o

000 MWdIMTU 3

?7».‘

" (1) 'Loaded assemblies must ?rﬁéeét all of
B deﬁned assembly classes w . v X : <
(2) - Int V it comer rods'missing BRP 9x9 fuel assembhes

inless steel-rods,.or with:

(3): »
: DO it:as that of the: fuel rod. The i

@)
5)

evaluatxéri Mus !
describéd i in"Section 5:2.2:1-of the WSNF-1 23 SAR. A simllar evaluation is requlred for: any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.

407
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'W7>4-T2 NoteS' S

Table 5 - W74 Canister Contents Speciﬁcation W74-2
Intact MOX Fuel Assemblies

SNF Parameter Loading/Acceptance Criteria

Payload Description <64 Big Rock Point BWR intact MOX fuel assemblies. %%
' | Any remaining empty canister basket guide tubes and/or

support tubes may be loaded with fuel assemblies meeting

any of the accept@able pay!oad specifications W74-1 and

[W74:3 through W74-6 subject to the llmrtatrons of those

' spec'f catlons B BT

Cladding
Material/Condition

Maximum Heavy Metal:;
Loadingr -
| Allowable Fuel.
_Composmon

jde'fects greater than halrlme crackspr pmhole leaks.

The heavy metal |oadmg varies by MOX assembly type and
-Amust not exceed the: maxrmum values def' ned in Table 11.

w hth percentage shownffe" ery fuel od loc:
l igure 1 throughéFrgure 4.4

Maximum.Burnu

Minimum Cooling Time

thickness of 0.05" mches and a fue! pellel drameter of 0.4515 inches are also aoceptable ‘U0, 9x9’ assemblies with 2
inserted MOX rods (shown in Frgure 4) must ‘meet all of the assembly geometry requirements shown for Sremens 99 in

S Table 10.
@)

Intdct G-Pu MOX assembhes may have 0 to 4 fuel rods in the array comer locatrons G-Pu MOX assemblles may also
have partial length rods, or rod fragments inside stainless tubes, in any of the array comer locations.

(4) The maximum U enrichment shown in Figure 1 through Figure 4 is defined as the weight percentage of 25 in any‘

)

uranium that is present in the rod. The PuO2 weight percentage is the overall mass of PuQ, in the rod divided by the
overall metal-oxide (UO; + PuO,) mass in the rod. Fuel rods.in candidate assemblies may have 235U enrichment levels
and PuO, weight percentages that are equal to or less than the values shown in Frgure 1 through Frgure 4 for that fuel rod

array location.

Figure 4 specnﬁes a maximum total MOX fuel rod plutomum metal mass as opposed toa maxrmum Pqu werght
percentage.

if an intact MOX assembly has been further iradiated after having fuel rods replaced by dummy. stam!ess rods an

evaluation must be performed that shows that the active fuel region non-fuel gamma source strength i§ bounded by that
described in Section 5.2.2.1 of the WSNF-123 SAR. A similar evaluation is required for any assemb!y contammg over 2.9

grams of initial cobalt in the assembly fuel zone.
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().
2
(3)

4

| Material/Condition

 IMaximum’ Burnup.
: "Mmlmum Coolngnme

'W74-3 Notes

_Table 6 - W74 Canister Contents' Speciﬁcatien W74-3
Partial UO, Fuel Assemblies ’

SNF Parameter . Limit/Specification

Payload Description ' <64 Big Rock Point BWR partial UO, fuel assemblies.!"?
' Partial fuel assemblies are defined as those assembilies

| having one or more full-length fuel rods missing from the
intact fuei,ass ly,_array (except as permltted by W74—1

,ollow zxrcaloy or stainless
r any cother. non-f ssnle fuel

| Cladding- -

Maximum Uranium'
| Maximum Initial -
| Enrichment®

| Minimum Assembly
"Average !nitial Ennchment

Partlal UO2 assembhes may have any number of. fuel
: ponson rods. »
Loaded partial assembhes must meet all of the geometry requnrements shown (for any of the def' ned assembly classes) in
Table . 10; except for the. maximum number of non-corner water holes.”
Defined as the maximum array average initial enrichment, which is the peak planar average initial enrichment consndenng
all elevations along the. fuel assembly axis. The averaging is applied only to-those fuel rods that are present in the parhal
array.
_ If a partial UO, assembly has been further irradiated after having fuel rods replaced by dummy stamless 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 requu’ed for any assembly contalmng over 2.9

grams of initial cobalt in the assembly fuel zone

409
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Maxlmum Burnup

W74-;4 Notes: -

(1)
")

h Matenal/Cohdrtron '

.Table 7 - W74 Canister Contents Specification W74-4
Partial MOX Fuel Assemblies

SNF Parameter . LoadmglAcceptance Criteria

Payload Description <64 Brg Rock Point BWR partial MOX fuel assemblies ‘%

" Partial MOX assemblies must conform exactly to one of the four
partial:-assembly array configurations shown in Figure 5 through
Frgure 8 wnth respect‘to the number and Iocatlon of mlssmg fuel

N Claddlng

- | Maximum Heavy
| Metal Loading
" Allowable Fuel

b Compositiop

i Mmlmum Coollng ~ "|'The cooling time varies by MOX a , ”and must notbe "
'.Time, : ‘less than the: minimum values defned; Table11 - .

M‘ {s B

Partral MOX assem ‘_}may have' any number .of fuel rods replaced wrth solrd zxrcaloy or stamless steel mds or with
poison. rods glven that-;the length-and’ drameter of the replacement rod are at least'as great as that of the fuel rod.

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 of the WSNF-123:SAR. A similar evaluation is required for any assembly contalnmg over2.9

grams of initial ‘cobaltin’ the assembly fuel zone -

Loaded pamal assembhes must meet all of the geometry requrrements shown {for any of the deﬁned assembly classes) in .

Table 10, except for the *maximum number of non-cormer water holes.”

The maximum 2"*”U enriehment shown in Figure 5 through Figure 8 is deﬁned as the werght percentage of mU in any
uranium that is presentiin the rod. The F’uOz weight percentage is the overall mass of PuG, in the rod divided by the

" overall metal-oxide (U0, + PuQ;,) mass in the rod. Fuel-tods in candidate assemblies may have 2°U enrichment levels

and PuQ©, weight’ percentages that are equai to-or. less than the values shown in Flgure -5 through Frgure 8 for that fuel rod
array location.. :

4710

[
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Table 8 - W74 Canister Contents Specnflcatlon W74-5
Damaged UO, Fuel Assembhes

SNF Parameter LimitISpeciﬁcation

Payload Description - | <8 Big Rock Point BWR damaged UO, fuel assemblies.

» ‘Damaged fuel assemblies are defined as those with fuel
cladding damage in excess. of hairline cracks or pinhole
.Ieaks Fue h damaged gnd spacers (defmed

.nEach fuel assemb!y desngnated as damaged must be placed
-within a damaged fuel can. and’lOaded lnto:a:basket support

: ,;Claddmg
MatenalICondmon

: Maxumum Uramum

»’Loadmg

Maxlmum lnmal

Enrichment e e

[ Maximum Pellet Dens:ty ' 595;‘5%:(55. deﬁﬁ'ed in"Table 10, Note 1).

| Minimum _Assembly >3.0 wio U ’

Average Initial '

Enrichment

Maximum Burnup ‘ £32,000 MWd/MTU

Minimum Coollng Tme 26 Oyears M : : S e

W74-5 Note: |
\'\ .

) (1) if a-damaged UO2 assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an

i 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.

. ..,'4.1.1,
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Table 9 - W74 Canister Contents Specification W74-6

Damaged MOX Fuel Assemblies

SNF Parameter

Limit/Specification

Payload
Description

degree where the el-ro

< 8 Big Rock Point BWR damaged MOX fuel assemblies.
Damaged fuel assemblies are defined as those with fuel cladding

| damage in excess of hairline cracks or pinhole leaks. Fuel

assemblies with dama_ged rid spacers (defined as damagedtoa
a ctural mtegnty ‘cannot be assured, or
g d - .

-1-Cladding Matenal/
Condition

| Maximum Peilet
: Densuty

;_Maxmum Heavy
| Metal Loading

Allowable Fuel

W74-6 Notes

| Composition
: 'descnbed in: Flgure 1 through; Flgure 3.
Maximum The burnup varies by- MOX assembly type and must not exceed the
‘Burnup maximum values defined in-Table 11.
Minimum ‘The cooling time varies by MOX assembly type and must not be
Coohng Time less than'the minimum values defined in Table 11.%

(1) The UO, 9x9 assemblies with.2 inserted MOX rods (shown in Figure 4) may- not be- Ioaded into the W74 damaged fuel can.

(2) if.a damaged MOX assembly has been further irradiated after havmg fuel rods replaced by dummy stamless 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 evaluatlon is. requnred for:z any assembly contamlng over 2.9
grams of initial cobalt in the assembly fuel zone. , .
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Tabl_e 10' - W74 Canister Fuel Geometry Specifications
_ Fuel Assembly - Fuel Assembly Class
Parameter : :
GE Siemens 9x9 Siemens Siemens
_ 9x9 11x11 11x11A
Fuel Pellét Stack Density'" ) - '<96.5% <96.5% <96.5%
Number.of Fuel Rods' 81 # P8 <121 < 121
Clad 0.D. (in) ~ .. 5625 | 0.5625 ... | 0.449 0.449 '
Clad Thickness (ln) ’ 0.04C - 0.040 7 ) 0.03 . 0.034 . -
- Pellet Diameter {in)* . 0471 .| 04715@ - 0.3735
~ Fiel Rod Pitch (in)s-.. 0.707 0.707 0577
Actili.é:i_l?uel Lg%;”‘iéit’im(in) )
Bottom Tle Plat‘wﬁelght (lin)"

Notes:

covered by the pellet stack) deed by. the ‘theor ca
drshmg and chamfer vouds in the’f"pellet stack IS acceptable

mch inside diameter. ‘Inany gwen MOX el rod the' entlre pellet stack musl contam”‘*the same pellet type (l e., sohd 0. 1-|nch

annular, or 0.2-inch annular)

(3) The definitions of comer rods non-comer rods%%

specifications.

d inért rods are 9’ en
By

(4) Defined as the distance from the bottom of the assembly to the bottom of the active fuel.

he W74-1 and W74-3 assembly loading
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Table 11 - W74 Canister Assembly Specific Requirements for Big Rock Point MOX Fuel

Note:

(1) The exposure (bu
assembly. .- .

Maximum Heavy

BRP . Maximum Minimum
MOX Assembly Metal Loading Burnup Cooling Time
- Type - (kg) (MWd/MTIHM)' (years)

J2 (9x9) 124 22,820 22
DA (11x11) . 126 21,850 22
G-Pu(11x11) 127 o 15
U0, 9x9 with 2 6

inserted:MOX rods ‘

414

mup):of any inserted controi component must not ‘e_;(qze:gg that of the hbvst fuel
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Figure 1 - J2 (9x9) BRP MOX Assembly Array
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) 2L0 Wt =235 | () 240 Wi U-235

& 156 Wt U-235 2 LS Wi Pul?
103 Wt PuLZ ) Wafter Rods

- Note: Water rods are identical to the fuel rods (same diameter and c!addmg Ihzckness) except that they
~% contain no fuel pellets. .

Figure 2 - DA (11x11)BRP.MQX-Ass_emnyArray
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1

. I 7

. :

locations

“Note: G-Pu assembhes may have any number of fuel rods missing (or present) in the four array corner

SRR R

m@@@@@@@#@@@@r
02288888200 ©

Fuel Pin Cwmpomhoms

230 WH% U-2
320 Wt% U-2
L60 W% U-23

Solid Zirc Rod

L UJ

5
5
5

O

417

LH0 WS U-235

120 Wt% Gd203

071 W2 U-235

545 W2 PUOZ

. __Fi‘g;ure_ 3 -G-Pu(1 x1.1);wBl3Ml_?; MOXAssemny Array
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2&000008D
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Q008827

Fuel Pin Cb’mpbsi’rionéw

O ® N O O & w N —

| 6% ZSO\Vb/LJ235 & 3novw-  U-235-
8 3L0Wt%U-235 2,00 Wt% Gd203in 0?2

@ﬂwwmwm‘Cwﬁwmm%
254 g/rod Pu | |

Figure 4 - UO2 9x9 BRP Assembly with Two Inserted MOX Rods |
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Figure 5 - J2 Partial MOX Assembly Array #1
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Fuel Pin Compositions |
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B 460 WHE U-235 (O 071 Wi% U-735
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(2) Maxrmum Quantity of Material Per Package

The maximum payload weight of the TS125 Transportatlon cask is 85,000 pounds. The payload

weight includes the weight of the FuelSolutions™ canister and its SNF payload, plus the weight of .

the cask cavity spacer for short canisters.

(3) Decay Heat Limit _

27
,%
o4

(2) The package shall be prepared for shlpment and operated mac ordance with the Operatrng

(c) Criticality Safety Inder),,g”

The W74 canister loading criteria can be descrrbed as follows
‘A Big Rock Point spent fuel assembly is allowed to be shlpped in the canister if Q (heat generation
per assembly) < 0.275 kWA L ‘

No decay heat limit is specrfled for the W21 canister. The PWR assembly fuel parameters
requirements given in Table 3 ensure that assembly heat generation levels will not exceed the heat
generation level th as analyzed in the thermal licensing evaluations (1 05 kW/assembly)

(Minimum transport/lndex
to be shown on label for
nuclear criticality control)

appllcatron as suppleme; ¢

Procedures of Chapter 7 of the appllcatlon as .supplemented

7. 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 packagm was satrsfactonly completed by
December 31, 2006.

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

9. Revision No. 2 of this certificate may be used until November 31, 2008.

10.

Expiration date: October 31, 2012
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2. PREAMBLE

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

b. This certificate does nqt‘reheve the consignor from compliance with any rgqulremem of the: regulatlons of the U.S. Department of Transponation 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

Packaging

(1)  ModelN
(2)

lid, and mner contamer body‘ Cénfguratlon Eis. equnpped wnth an Impact hmlter on the
upper end.
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NRC FORM 618 o p , ' U.S. NUCLEAR REGULATORY COMMISSION'
| . - . CERTIFICATE OF COMPLIANCE | .
£ FOR RADIOACTIVE MATERIAL PACKAGES L
‘*’@1 a. CERTIFICATE NUMBER . | b REVISIONNUMBER | c DOCKETNUMBER | d PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9277 . ' 3 71-9277 __USA/9277/B( )F 2 OF 5’
Conﬁguratxon F and G are used to shop solid non-fissile. |rrad|ated and’ contammated
hardware from the FSV HGTR. These configurations use a4.75-inch thick steel outer lid.
The ,hd:*;ls secured to the cask body by 24 1. 25-mch dlameter fasteners The pnmary seal is

. GADR 55-2-

Conﬁguratlon Fand G

In addition to the drawings for Confi iguration A, General Atomic Drawings Nos. GADR 55-2-
1, Issue C; GADR 55-2-2, Issue A; GADR 55-2-12, Issue C; and GADR 55-2-13, Issue A.

W6



NRC FORM 618 _ - ‘ U.S. NUCLEAR REGULATORY COMMISSION
e , . ~ CERTIFICATE OF COMPLIANCE :
‘§ _ : FOR RADIOACTIVE MATERIAL PACKAGES : ;
- é1 a. CERTIFICATE NUMBER . ) b. REVISION NUMBER Je DOCKET. NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGE§
9277 . , 3 71-9277 . | USA/9277/B()F 3 OF 5.

Te—

‘5. (b) Contents

M Type and form of matenal

(i) Irradiated. fuel elements conslstlng of graphite body, hexagonal in honzontal
. cross sectioh; approximately 31. 2-inches hlgh and-14.2-inches across the
flats. Pnor fo. m'adlatlon ‘each fuel element contains.thorium and uranium
enriched to a maximum of 93.5 wlo in the U-235 1sotope or

Contents must be shipped in ConﬂguratibenssA‘, B C,or D i
(iii) - Item 5_(b)('1)(iii). above:.
The gross welght of ail of the cask cavity contents, mcludlng burial canister

and-spacers, with or without supplemental shleldlng shall not exceed 4,430
pounds. Contents must be shipped in Configurations F or G.
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‘NRC FORM 618 ' ' N U.S. NUCLEAR REGULATORY COMMISSION

R | | CERTIFICATE OF COMPLIANCE
& . . FOR RADIOACTIVE MATERIAL PACKAGES .
a. CERTIFICATE NUMBER . b. REVISION NUMBER " ¢. DOCKET NUMBER' d PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9277 3. - 71-9277 - USA/9277/B()F 4 OF 5

5. (c)  Criticality Safety Index '

(Minij_n_)t_irn 1tr'ans'port-index to be shown on
label'fdr nuclear criticality control) 100

6. As needed appropnate component spacers must be used in the cask cavity when shipping the
contents descnbed in paragraph 5(b) to limit movement of contents dunng shlpment

f For transport)of the contents of ltem:‘ 5(b)(1)(u) in Conﬁguratron D the dose rate: measured on the
- 200 ‘th ‘reql .

rnspectaon' shows any defect.

11.  The package authonzed by this certrﬁcate is hereby approved for use under the general hcense
provisions of 10 CFR 71.17. o

12. Revision 2 of this certificate m'ay be-used until May 31, 2007. ‘ . '_ |

{_) 13, Expiration date: October 1, 2008. This certificate is not renewable. o



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

o ora | - CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES .
a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE: PAGE§
9277 g 3 ' 71-9277 - USA/9277/B( )F 5 OF 5
REFERENCE

Public Service Company of Colorado application dated March 28, 1996, as supplemented by Chem-Nuclear
Systems, L.L.C., letter dated May 19, 1997, and General Atomics letter dated June 6, 1997, as
supplemented Apnl 11, 2001, June 7, 2001; and May 5, 2006 , : |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
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| NRC:FORM 618 ' . U.S. NUCLEAR REGULATORY COMMISSION
’ CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

ERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER ~ | d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES |

9279 .. 4 71-9279 | USA/9279/B(UF-85. | 1 OF 4

2. PREAMBLE

a. This certificate i is issued fo cemfy that the package (packagmg and contents) descnbed in ltem'5 below meets the applicable safety standards set
Iorth in Ttte 10, Code- of Federal Regulations Part 71, "Packagmg and Transponatlon of. Rad:oactlve Matenal .

b. This cemﬁcate does not reueve the consignor from comphance with any requlrement of the regulatxons of the U.S: Department of Transpontation or
other aplecabIe regulatory agencies, including the govemment of any country through or mto which the’ package will be transported.

‘ 3. THIS CERTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
apph' atlon dated

iy

This centificate is conditional upon f(lfiing t

(1)
2

A stainless @el an ;
double contaiﬁment foﬁw i




'NRC FORM 618 ' ' _ U.S. NUCLEAR REGULATORY COMMISSION
fnesan - CERTIFICATE OF COMPLIANCE L

GRS

, FOR RADIOACTIVE MATERIAL PACKAGES C
{ CERTIFICATE NUMBER b.. REVISIONNUMBER = | c. DOCKET NUMBER' 0" PACKAGE IDENTIFICATION NUMBER | PAGE ] PAGES

9279 . 4 71:9279 USA/9279/B(UF-85 | 2 OF 4-
5.(a)3) Drawingjs

The package is constructed and. assembled 'in accordance with Packaging Techno!ogy, Inc.,
_ Drawm §707 -SAR Sheets 1:12; Rev. 6. The standard: pipe overpack: is constructed and
' assem ed in accordance wrth Packagmg Technology, Inc Drawmg No. 163 001 Sheets 1-

A

“Payﬂead Contamer/Assembly
! Exglosnves corrosives (pH
» and compressed gases are

less‘than 2 ar: g};éater* a AOp
prohibited.. Wi nalpay’f contafn

4,000 pcunds‘per.SWB '

(i) .
i .": v 431 4



U.S. NUCLEAR REGULATORY COMMISSION.

'NRC FORM 618 ' i
focmrr | CERTIFICATE OF COMPLIANCE
4 FOR RADIOACTIVE MATERIAL PACKAGES .
ERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9279 4 71-9279 |  USA/9279/B(U)F-85 3 OF 4
5.(b)(2) - Maximum number of payload containers per package and authonzed packagmg

conflguratlons as follows

i) 7 55-gallon drums,
(i) 7 standard pipe overpacks
(i) 7 S100 pipe overpacks,
(iv) 7 S200 pipe overpacks,
v . 7 S300 plpe overpacks

The S100 Sgﬁ"@ andx pi oac “"Fﬁeet méﬁcune limits specified in
CH-TRAMPAG, Rev. :

; K} Max;mum dgcay heat pé itts. Decay fieat per payload
St container. gm to exceed i e CH-TRAth;AC Rev. 2, “List of
ApprovedzfAlﬁhaan ] érje ‘urn, AllpwableiHydrogen Gas

fcalcula ed for approved shipping
1 ectmﬁ’i‘s 2.3 of the CH-

Generatio%gﬁates &rf” "Maxi
categories in-accof@ance wil
TRAMPAC, {HBv. 27

5. (c) Cntlcahty Safety lnde&,ﬁ
. T

‘accordance thh CH TRAMPA Rev 2 Sectlon 6.2.4, “Mlxmg of Shlppmg Categones and
Appendix 2.4 of the CH-TRU" ‘Payload: Appendlces "Mlxmg of Shipping Categones and -
-_Determmatton of the Flammability Index.” ' '

.. Payload containers within a package shall ‘be selected in accordance with Sectlon 6.0, "Payload
) Assembly: Requirements” of CH-TRAMPAC;, Rev. 2. ,

Each payload container must be vented i in accordance with Section 2.5, ”Fllter Vents® of CH-
TRAMPAC, Rev. 2. Drums which were not equxpped with filtered vents during storage must be
. aspnrated in accordance with Section 5.3; “Ventlng and Aspiration” of CH-TRAMPAC, Rev. 2.

o2



"NRC FORM 618 - ' ' U.S. NUCLEAR REGULATORY COMMISSION.
Ry ‘ CEFlTIFICATE OF COMPL!ANCE

'FOR RADIOACTIVE: MATERIAL PACKAGES ) L
'CERTIFICATE NUMBER b. RW&IW_NUMBEB c..DOCKET. NUMBER e _g!. .P/.\CKA‘GE lDENTlFlCATION-NUMBEH PAGE PAGES
9279 - .. . e \.71'-"-.9279;_, = USA/92ZQIB(U1E-85_ 1 4 OF 4.

10. For close-proxn ty and controlled shlpments meetlng the condmons specufled in: Appendlces 3.5
and 3.6, resp ely, of CH-TRU- Payload Appendices, shlpplng penods of 20 days and 10 days
may be: appllcable_ The shlppln’ kpenod for-any mode of transport is not to exceed 60 days. The
-content code LA:154 and sQ 154 are not authonzed for loading-and: shipment:in the HalfPACT
packaglngs

11. In addition to the requurements of Subpart G of 10 CFR Part 71:

) . ' : ]
Al free:st dlf;‘g%wa% m@gt be removed from the igt f’ f
outer conta,‘ l‘*ﬁent ve @lt&before shlpmenj@f

Y

for use undé’lé the general license
N

_ ‘Spent ‘Fuel_ ‘. roject Office
Office of Nuclear Material Safety
and Safeguards

DQ*% \ol !41 oS




U.S. NUCLEAR REGULATORY COMMISSION i

‘ " NRC FORM 618

(8-2000) .

JOCFR 1t CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9280 USA/9280/AF -85

- 3. CERTIFICATE NUMBER b. REVISION NUMBER

9280

' 2. PREAMBLE

This certificate is issued to-certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set

a.
forth in Title 10, Code 01 Federal Regulations, Pan 71, “Packaging and Transportation of Radioactive Material.”

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

3. THIS CERTIF!CATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPUCATION

b. TITLE AND lDENTIFlCATION OF REPORT OR APPLICATION .

" a. ISSUED TO (Name and ; vddress)
-BWX: Technologlh s:Inc. - -BWX Technologies, 'Inc., appllcatlon dated
]Nuclear Products' Division : January 25 2008

P.O. Box 785 -
Lynchburg, VA 24505-0785

4. CONDITIONS

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

(a)  Packaging -
(1)  Model No.: UBE-1

(2) Description‘ : | o . ‘

A steel drum for the transport of. sohd uranium and uramum—berylhum waste materials. The
' .;packagmg is a 55-gallon, open-head steel drum with a minimum 18-gauge shell-and bottom

head, and‘a minimum 16- -gauge closure lid. The Iid is closed. by a 12-gauge bolted locking

ring: wnth drop forged lugs one of Wthh IS lhreaded hav:ng a 5/8 lnch bon and nut The

of contents is approxlmately 600’ pounds

(3) Drawnngs

The packaging is constructed and assembled in ac'cordance with Babcock & Wilcox
Company Drawing. No. LP3023C, Rev. 4.

(b) Contents

(1). Type and form of material

_Uranium and uranium-beryllium mixtures in the form of solids, and solid waste materials.



CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

5.(b)

¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9280 USA/9280/AF-85

Contents (continued)
(2) Maximum quantity of material pef package

550 pounds. The uranium may be of any enrichment, and the beryllium may be
~ present in any concentration. The maximum fissile mass is 100 grams U-235 per
package, and the maximum average fissile mass density in the package is 0.5-gram
U-235 per liter. Fission and achvahon products may be present, provuded that the
.vtotal quanmy is: Iess than 1x107° A, per package .

(c) Crmcahty Safety Index to be shown on label for nuclear criticality . control

Maxlmum . : Minimum
- Fissile Mass Per Package Criticality Safety
(grams U-235 per package) Index
20 . 05
50 1.0
6.0 : 1.2
10.0 e 2.0
. 20.0 4.0
- 25.0 - : 5.0
50.0 _ . 100
100 0 _ 20 0

In addmon to the requnrements of Subpart G of 10 CFR Part 71:-

(a) The package must be prepared for shipment and operaled in accordance with the - Operatmg
.Procedures in Section 7 of the application. :

(b) :Each packagmg must be acceptance tested in accordance wnh the Acceptance Tests in
Secnon 8 of the apphcahon

The package authonzed by thls certificate is hereby approved for use under the general ficense
provisions of 10 CFR §71.17.

Transport by air of fissile material is not authorized. -
Revision No'. 2 of this certificate inay be used until April 30, 2009.

Expiration date: May 31, 2013.

e




NRC FORM 618
(8-2000}

j OoRT | ' '\ CERTIFICATE OF COMPLIANCE
‘ FOR RADIOACTIVE MATERIAL PACKAGES

b. REVISION NUMBER | d. PACKAGE IDENTIFICATION NUMBER

3 USA/9280/AF-85

. a. CERTIFICATE NUMBER

9280

71-9280

REFERENCES

BWX Technolognes Inc., application. dated January 25 2008:

Supplement dated Marc_h'20, 2008.

- FOR THE U S NUCLEAR REGULATORY COMMISSION

rdj Rahimi, Acting Chlef
Llcensmg Branch: . -
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material’ Safety :
and Safeguards
May 2, 2005
" Date

R

Mgyt

Y
\
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#l NRC FORM 618
{8-2000)

- A v CERTIFICATE OF COMPLIANCE

~ FOR RADIOACTIVE MATERIAL PACKAGES

¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9281 - USAJ9281/AF-85

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 no't)f;'eneve the consignor from compliance with any requirement of the régulations of the U.S. Department of Transportation or
other applicable regula'téry-‘agenci%' including the government of any country through or?into which the package will be transported.

- 3. . THIS CERTIF|CATE' 18 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

[ON OF REPORT OR APPLICATION
: lnc apphcatlon dated

(1)
(2)

(3) Drawihgs

The packagmg is constructed and assembled in accordance wnth Babcock & Wilcox
Company Drawing. No. LP3024C Rev. 1.

)



| NRC FORM 618

CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9281 USA/9281/AF-85

(b) Contents
(1)  Type and form of material

Uranium and uranium-beryllium waste of solid form. The waste may be contained
within compacted 55-gallon drums.

(2). _.'Maxnmum quantlty of matenal per package

950 pounds mcludmg compacted secondary contamers The uranium may be of any

. senrichment, and'the beryllium may. be. present in any:concentration. The' maximum
“fissile mass is:100- gram’s ‘UI'235 per package and the maximum average fi ssile mass

densnty in the package is'0:5'gram:U-235 perliter.” Fission and actlvatlon products

may be present provnded that the total quanmy is less than 1x107 A, per package.

(c) Criticality Safety Index

Maximum _
:’ . Fissile Mass Per Package

(grams U-235 g_e_r package)f;;;ﬂ"-w - Cntlcalltv Safetv Inge_x ‘

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 Sectlon 7 of the apphcatlon :

(b) Each packagmg must be acceptance tested in accordance with the Acceptance Tests in
Section 8 of the application. :

3
- 7. TranSport by air of fissile material is-not authorized.

8. The package authorized by thls certtﬁcate is hereby approved for use under the general license
provisions of 10 CFR 71.17.
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U.S. NUCLEAR REGULATORY COMMISSION

8 NRC FORM 618

I} (8-2000) . v
e .~ CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

71-9281 USA/9281/AF-85

9. Revision No. 4 of this certificate may be used uhtil August 31, 2009. : ‘ l

10.  Expiration date: August 31, 2013. - ‘ ' | l
REFERENCES

BWX Technologles lnc appllcatlon dated Apnl 10 2008 o - ' » | o I
FOR THE u. S NUCLEAR REGULATORY COMMISSION

_Eric J Benner Chlef
- Licensing Branch i
> Division of Spent Fuel Storage and Transportatlon
T Office of Nuclear Material Safety ’
L and Safeguards

%
7
&

" Date: August 22, 2008 -

Siang’



NRC FORM 618 ) : _ ) - U.S. NUCLEAR REGULATORY COMMISSION
rpse S | CERTIFICATE OF COMPLIANCE ' : .
- FOR RADIOACTIVE MATERIAL PACKAGES
y ;/ a. CERTIFICATE NUMBER , b. REVISION NUMBER c. DOCKET NUMBER "{ d. PACKAGE [DENTIFICATION NUMBER PAGE PAGES
| 9282 1 71-9282 USA/9282/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 safefy 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, inciuding the government of any country through or intq 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

Source Production +, S0Urce Production and Equipment Company, Inc.

and Equipment Company, Inc. ? .,za;ﬁp@étéag dated June 28, 1999, as supplemented
113 Teal Street : Xy _

St. Rose, LA 70087-9691

@

i

4. CONDITIONS %
) e, . e . .
This certificate is conditional upon f@agng mé;ggdgyyginents of 10 CFR Part 71, as apphcagfo_;;ar]g&e cb’“ﬁégsg_tlons specified below.
T PSR VI i
') Packaging Fr oy =

(1)  Model No%:mépec-s 0,

%

(2) | Descriptio%

The SPEC-300,is a @&g&g%ggfg%e vice:tt &hsmts* t'a sourcé“assembly, a depleted
uranium shield;’and a §§éfﬁlg§§“% ol énclosure:Thié radioactiveléource assembly is housed
in a zircaloy or%it%ﬁgium “S” tube ttfaf ie' siifround@d by the depléted uranium shield. The

depleted uraniunt ghield is sécure&iifiifﬁ%géinIess-’f§teel ens ure. The void space between
the depleted uranitffi;shield and the enclosure is filled with-high density polyurethane foam.
The package is‘appréx”f’?nagejgy 26 inches long, 14 inche %\“‘/ide, and 15 inches high. The
maximum gross weight of ﬁgzp ckage;is 7%% potids.

¥

ki e

(3) Drawings

The packaging is constructed and assembled in accordance with Source Production and
Equipment Co., Inc. General Arrangement drawings: 19B000 sheets 1-8, Rev. 4 and
B190700 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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(8-2000)
*"CFR71

NRC FORM 618 , ‘ U.S. NUCLEAR REGULATORY COMAMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

10.

11.

: a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
|| 9282 ' 1 71-9282 USA/9282/B(U)-96 2 OF 3
5.(b) Contents (continued)

(2) Maximum quantity of material per package
300 Curies (output)

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

" The source shall be secured in the- shff;?ldéﬁ po§tm’h Bf: tgge packagmg by the source assembly lock,

lock cap and safety plug assemibly:-The safety plug ass mﬁly, lock cap and source assembly must

- be fabricated of materials cable of resisting a 1475 °F fire envf'renment for one-half hour and

malntammg their pOSltlonlng,functlon The locking ball of the sourgé e.assembly must engage the
locking device. The fle)fiﬁie cable of the source assembly and safety: %Iug assembly must be of
sufficient length and d|§meter to provide positive posmonlng of the soﬂwe in the shielded posmon
: %‘M« M.M .
The name plate mustbe fabrica %ﬁ materials capable§
and maintaining |t§bg|bllw
In addition to the eqmremeig‘ts b‘f
““:M iy gﬁiﬁ_
(a) The packag é@shallﬁ pre
Chapter 7. 0 of the gé?}aii@ & 'en

,_!sﬁng the fu’e test of 10 CFR Part 71

(b) The packagé,n gust m cc
the application, ,%%@s supplémemed
&

Packagings may be marK"f;
April 30, 2006, and must bemarked with Package IdentlflcatloQ Number USA/9282/B(U) -96 after
April 30, 2006. .

N

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

Expiration date: April 30, 2010.
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NRC FORM 618
{8-2000)
10CFR 71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES .

-

U.S. NUCLEAR REGULATORY COMMISSION

' a, CERTIFICATE NUMBER

9282

1 71-9282

b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

USA/9282/B(U)-96 -

PAGE

OF

PAGES

. 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

,,léite: Jé} 4 ] 2006

March 27, 2000 and March 14, 2005.

Robert J. Lewis, Chief
Licensing Section
.. Spent Fuel Project Officg

2,

‘Qffice of Nuclear M&:

Y 4
d Safe Clards
%»a? s T ¢

é‘am nyy
f‘?
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

"& CERTIFICATE NUMBER

2

3

3.

4.

b REVISION NUMBER ¢ DOCKET NUMBER o PACKAGE IDENTIFICATION NUMBE R

9283 3 ~71-9283 | USA/9283/B(U)-96

PREAMBLE

This certificate is issued to cerlify that the package (packaging and contents) described in Item 5 befow meets the applicable safety standards

a.
set torth in Tltle 10. Code ot Federal Regulations. Part 71, "Packaging and Transportation of Radicactive Material.”

b. This certificate does not relleve the consignor from comphance with any requirement of the regulahons ol lhe us. Departmem of Transportation
or other applicable regulatory agencies. incluging the government of any country through or into which the package wul be transponed

THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATlON'

b, TITLE AND lDENTIFICATlON OF" REPORT OR APPLICATION

AEA Technology/QSA Inc. appllcatlon dated
May 2‘l 1 998 as supplemented o

ISSU‘E”D TC’ {Namg and Address)
QSA Global, Inc.

_40 North Avenue )
Burhnglon_, MA 01803

CONDITIONS

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

(a) Packaging

(1) Model No.:- OPL-660 and OP-660

(2) Descnpllon

The Model Nos. OPL-660 and OP-660 consnst ofa radlography camera wnthm a
prolectlve'conlamer The protective conlalner is a 20 mm Canndge Shlppmg and

The Model No. OPL-660. cohlamer has thin lead sheets 10 prowde extra shleldmg al
the ends$ and bottom. The maximum welght of the package is 88 pounds.

The Model 660 series projector is a radiography device. The projector’s overall
dimensions are approximately 12% inches long, 5% inches wide, and 9% inches high.
The projector weighs a maximum of 56 pounds. The principal components of the 660
series projectors include an outer steel shell, polyurethane foam, a depleted uranium
shield, an "S" tube, and end plugs. The sealed source contents are securely
positioned in the "S" tube by a source cable locking device and shipping piug.



CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

& CERVIFICATE NUMBER

¢ DOCKET NUMBER | ¢ PACKAGE EMENTIFICATION NUMBER

71-9283 - USA/9283/B(U)-96

b REVISION NUMBER

3

9283

(3) Drawings

The packaging is constructed in accordance wnth the foﬂowmg AEA Technology QSA,
inc., Drawings: , _ ,

R66050. Rev. 'C, Sheets 1'& 2 and R66660, Rev. A, Sheels 1-3.
(b) | Contents
(1 ) . Type and form of mate.r.ial
'llr'iéium-1;92 sources which ’rﬁéet‘the’reqw‘roments of spéoia'l 'for_m’ radioactive material.
{2) Max1mum quanmy of matenal per package |
| _(i.) A 140 Curies ( output) for the Model No. 6608 or 660BE pro;ectors
| (i) 120 Qunes (output) for the Model No. 660, 660E, 660A or 660AE projectors.

Output curies are determined by measuring the source output at 1 meter and
expressing its activity in curies derived from the following: 0.48 R/h-Ci Iridium-192 at
1 meter. (Ref: American National Standard N432-1980, “Radiological Safety for the
Design and Construction of Apparatus for Gamma Radiegraphy.”).

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 fabncated 0 matenals capablef of: res;s»tm‘g_ a 1475 °F fi ire enwronment for one-hal‘I oour and

and ;irﬁéiriita glblhty

" In addition fo the Féduiiemehtsof Subpart G of 10 .CF"R:'Pa'rt 71

(a) The package must meet the Acceptance Test and Maintenance Program of Chapter 8.0 of
the application as 'supplemented' and

(b) The package shall be prepared for shlpment in accordance with the Operating Procedures in
Chapter 7.0 of the application, as supplemented.

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

“Revision No. 2 of this certificate may be used until June 30, 2008. . _ . |




it TR AR BT 1 1o N

CERTIFICATE OF COMPLIANCE
FOR RADIQOACTIVE MATERIAL PACKAGES

& CERTIFICATE NUMBER " b REVISION NUMBER ¢ DOCKET NUMBER ¢. PACKAGE DENTIFICATION NUMBEK

9283 3 71-9283 ‘ USA/9283/B(U)-96 -

12. Expiration date: June 30, 2013.

REFERENCES

" AEA Technology QSA, Inc., application dated May 21, 1998.
Supplemems_déted: June 15, 1998; March 6, 2003; Méy 30, 2006; and November 6, 2007.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

s

Robert A. Nelson, Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety '
and Safeguards
3 .

*--(;.#9‘; :
Date: December z , 2007.



NRC FORM 618 » ' U.S. NUCLEAR REGULATORY COMMISSION |

o ceR 71 - - CERTIFICATE OF COMPLIANCE

Ry FOR RADIOACTIVE MATERIAL PACKAGES

3; CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTlFlCA_TlON NUMBER PAGE PAGE;
9284 : 4 71-9284 | USA/9284/B(U)F-85 1 OF 4

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 Titla 10, Coda of Federal Regulations, Part 71, “Packagmg and Transponatlon of Radioactive Matenal T

b. This. cenlflcata does not’ relieve the consignor from compliance with any requlrament of the regulations of the U.S. Department of Transportatlon
or other applicable regulatory agencies, including the government of any oountry through or into which the package will be transported.

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

b: TITLE AND IDENTIFICATION OF REPOHT OR APPLICATION

Ecg-Pak Specnalty'P ckaging; appllcatlon dated
EE% 71998, as. supplemented -

a. ISSUED TO (Nams and. Address)

he condjtions specified below.

e Packaging , g"‘“
&L
(M Model Nop.

2 Descnptlo%

Je%
shape of the Qverpack ls
shells. The area behNe n thex,

Outer shell inside diameter , 43"
Outer shell length 96"
Inner shell inside diameter 307/8°
Inner shell length -~ 825/8°
Overpack weight _ 2,955 pounds
308 Cylmder weight 1,390 pounds
UF, maximum-load’ v 5,020 pounds

A Maximum package gross weight 9,365 pounds

S T . (including contents) '
7

i 446>
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(8-2000)
10CFR7

1  CERTIFICATE OF COMPLIANCE
' ' FOR RADIOACTIVE MATERIAL PACKAGES

b. REVISION NUMBER c. DOCKET NUMBER .

9284 4

- U.8. NUCLEAR REGULATORY COMMISSION

CERTIFICATE NUMBER

d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

71-9284 USA/9284/B(U)F-85 2 OF 4

RN

(3) Drawings

The paékaging is constructed and assembled in accordance with ESP Drawing Nos.:
30X-1 SAR, Rev. 2, Sheets 1-4
5.(b) Contents

(1) Typeand form of material

) |
( gcylin&grs which have been fabricated,
‘rdance wuth*th @requ;;ements of ANSI N14.1.. The

,»ﬁ :

v‘l?.Ru103/Rh103 ‘
' Ce‘“/Pr’“/Pr'“
o Q-Sb‘lZS TR
Cs'™ -
C'sw?/BaL'S?
Zr*

: 598 Bq/gU
Nb% 574 Bg/gU

The total concentration of elements that form nen-volatile fluorides (including Al, 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. .

S

a47




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

-2000) | CERTIFICATE OF COMPLIANCE

10 CFRT1 _
™ ' FOR RADIOACTIVE MATERIAL PACKAGES

. . CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9284 4 ' 71-9284 USA/9284/B(UF-85- | 3 OF 4

The contents of other elements must not exceed the following concentrations in g/gU.

Sb<t ' As<3 B<1 ‘Bi<5s . Cl100
Cr<10 Nb<1 P<50 Ru<1 Si<100
Ta<1 Ti<1 Mo<1.4 W<1.4 V<1.4

Additionally, for reprocessed UF;, the maximum total activity present in the package is
limited to 957 mixture A, values. .

(2

6.
| ™,
5*WM;§ oy penh .. A
- (3) cepta
7. = _‘ testef aﬁd maintained in
accordance with Ameﬂgan N ti nal SW r an earlregirersron of ANSI N14.1 in
~ effect at the time of fabrication. Cy inderg”: x ln accqulance with Section Vill,
: "ASMEE(A ,, Socie V. "ers @‘érler and Pressure Vessel
8

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

. 448;



U.S. NUCLEAR REGULATORY COMMISSION

[ NRC FORM 618
oz CERTIFICATE OF COMPLIANCE
s FOR RADIOACTIVE MATERIAL PACKAGES
. CI_ZRTIF!CATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
’ 9284 4 71-9284 USA/9284/B(U)F-85 4 OF 4. J
11, Expiration date: May 31, 2010. |
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.

it

Dafe




NRC FORM 618
(8-2000)

OCERT CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

3 "71-9285 USA/9285/AF-85

U.S. NUCLEAR REGULATORY COMMISSIO

1. a. CERTIFICATE NUMBER

9285

2. PREAMBLE

a. This certificate is issued.to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Tltle 10, Code of' Federal Regulatlons Part 71, “Packaging and Transportatron of Radioactive Material.” »

b. This certlﬁcate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportatron or
other apphcable regulatory agencres including the government of any country through or into which the package will be transponed

Packaging
(1
- (2)

(a)

(3)  Drawings

The packagmg is constructed and assembled in accordance with General Electric Company
Drawing. No. 0025E98, Rev. 1.

(b) -Contents

(1') Type and form of material

Uranium-contaminated solid residues.




U.S. NUCLEAR REGULATORY COMMISSION |}

NRC FORM 618

8-2 : |
%0 CRR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

-+ 71-9285 USA/9285/AF-85

a. CERTIFICATE NUMBER

5. (b) Contents (Continued)

(2) Maximum- quantlty 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 welght percent U-236.

(c) Criticality Safety ridex (Csl: 06

6. In addition to‘ -th‘e‘ r‘eq, 'ements of SubpaniG--bf-ro CF’R Par 71:

(a) . The packa e must be prepared for shlpment and operated in accordance wrth the Operating
iProcedures in Section 7 of the appllcatron

(b)  Each packaging must be acceptance tested in accordance with the Acceptance Tests in Section 8
of the application.

The package authonzed by this cemﬁcate IS hereby approved for use under the general license provisions of
10 CFR §71.17. : L

8. Air transport of fissile materral is not autharized R -;‘

4

9. Revision No. 2 of this cerhﬁcate rriay be »"qut.r()crobemm%ag o

‘! -&6

10. Exprratron date October 31 2013*

«a,,
v

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

rate:_ Oet 24, 2008




NRC FORM 518 : 4.8, NUC‘LEAR REGULATCRY CCMM!SS!ION
(88300 B R . ;
weFR T : - CERTIFICATE OF COMPLIANCE
' FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER ) b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE . PAGES
i 9287 | 2 | 719287 USA/9287/B(U)-85 - | 1 - OF 3
2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and oontents))described in litem 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
Transportatlon or other applicable regulatory agencies, including the government of any coumry 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 Adress) ' b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
AREVA Federal Services LLC : Packaging Technology, Inc., application dated |
- 1102 Broadway Plaza, Suite 300 : November 18, 1998, as supplemented.

Tacoma, WA 98402-3526

4. CONDITIONS _
This certificate is conditional upon fulfilling 15e’ requirements of 10 CFR Part 71, as applicable, and thé_ d?nditions specified below.

. 5.
(a) Packaglng

(1) Model No.: SterlGemcs Eagle .

(2) Descnptlon

packagmg is conétructed o] y of.
40 transport up t0'3 0,000 cunes of;.;' :

two shells .|s ﬂlfed wuth Iead shleldmg -The re'lld and cask bottom end each ‘consist of two
stainless steel plates with lead between the two plates. The lead shielding thickness is
approxnmately 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 O-ring seal. The lid has a drain port and a vent port, and the cask body has a drain
port. Each portis 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 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.




TR P TS N AR B A A o D A TR DO

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

.

\-e«j

)

Contents

)

(2)

The approxnmate dnmensnon andu‘w;}

_ 'Dfawin'gs

“Type and form of matenal

1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER " d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

. 9287 -2 71-9287 - USA/9287/B(U)-85 2 OF 3

DesCription (continued)

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 hftmg attachments thread into the upper cask body. The cask lid is also equnpped with

removagle lid- Ilftlng attachments. - “The cask rests on a steel pallet and is held down to the pallet
by means of a steel frame placed on the top impact limiter. This steel frame is used to tie the
: -cask to the conveyance The maX|mum welght of the package mcludmg contents is 20,000 Ibs.

?tghts of e | ckage are as follows:

Cask Body Outer Dlameter 37- 11/16 mches '
Cask Body Height : 49-7/8 inches -
Cask Cavity.Inner Diameter 10-3/4 inches
Cask Cavity Inner Height 19 inches
Lead Shield Sidewall Thickness 10-3/8 inches
Overall: Package It" énsion S
Diameter aCt lelters 60 lnches o
_.Diameter y 37 1111__6 mches
“ Height with Impact letters
Maximum Contents'\
Maximum Package Weig

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

"Maximum quantity of material per package:

330,000 curies. Not to exceed 18,400 curies per special form source.

..

4.5, NUCLEAR REGULATORY COMMISSION t

i
r
]
}
|

a
!
|
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e

10 CFR 7 ' . CERTIFICATE OF COMPLIANCE

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

9287 2 71-9287 USA/9287/B(U)-85 3 OF 3

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 wrth the Operating
Procedures in Chapter 7.0 of the application, as supplemented.

(b) ‘Each packaglng must meet the Acceptance Tests and Maintenance Program of Chapter 8.0
of the application, as supplemented. L

7. The package authorized by this cemfrcate is hereby approved for use under the general license l

provisions of 10 CFR §71.17, provided the fabrication of the package was satlsfactonly completed
by December 31, 2006.

8. " Revision No. 1 of this certificate may be used until 'Deeember 31, 2008. l

9. Expiration date: December 31, 2009.
REFERENCES

: Packaging Technology, Inc., application dated November 18, 1998.

Supplements dated: August 20, 1999, November 29, 2004, and November 26, 2007.

" . FOR THEU.S.NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety -
and Safeguards

Date: January 1, 2008

454
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NRC FORM 518

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

¢

a. CERTIFICATE NUMBER b: REVISION NUMBER c. DOCKET NUMBER d.” PACKAGE IDENTIFICATION NUMBER PAGE . . PAGES

9288 8 71-9288 USA/9288/B(U)F-96 1 OF

2. PREAMBLE

- This certificate is issued to certify that the package (packaging and contents) described in Item 5 betow 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 franéportati‘on
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.

4. CONDITIONS

ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Columbiana Hi Tech, LLC quumblana Hi Tech, LLC, consolidated application

1802 Fairfax Road
Greensboro, NC 27407

(1)
(2)

i

A shrppmg é”ontarner@ niufm 0%
- package is rouéhly cubrcal»and IS apﬁ, ;
four mtemal‘”*sleé vé

space betwee ,:the outer' shell and the sleeves are fi lled wrth fire retardant closed cell
phenolrc or polyurethane foam

The sleeves are constructed of 11-gauge mrld or stainless steel with an inner diameter- of
10:1/4 rnches “The:sleeves are- closed with twelve 1/2-inch-diameter bolts using an outer lid

: assembly ona 1/16-|nch-thrck 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 starnless steel, with an inner drameter 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 O-ring seal. The O-ring seal material is either

silicon. rubber, ﬂuorosrllcon or: ﬂuorocarbon (viton). A. pellet shlppmg assembly is used within
" the' Oxrde‘ Vessel for certain shrpments




NRC FORM 618
(8-2000)
10CFR 71

CERTIFICATE OF COMPLIANCE

U.S. NUCLEAR REGULATORY COMMISSION

FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER

9288

b. REVISION NUMBER c. DOCKET NUMBER

8 71-9288

d. PACKAGE IDENTIFICATION NUMBER

USA/9288/B(U)F-96 . 2

PAGE PAGES

_OF 6

o.(a) (2)

Description (Continuéd)

The approximate dlmensuons and welghts of the package are as follows

@

~ Sleeve msude diameter

Oxide Vessel inside diameter
Oxide Vessel inside height

- Overall package dimensions

width.
length
height -
Maximum content welght
per Gxnde'Vgssel
i ipty transport weight. -
mcludmg four empty Oxide Vessels

10 1/4-mches
6, 7.5, or 8 inches
40 3/4-inches

45 inches.
45 inches -

. 62inches

4Qg'pouhds |

. 2576 pounds

' 3757 pounds




CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY CGMMISSION

NRC FORM 818
(8-2000)
10 CFR 71

a. CERTIFICATE NUMBER

9288

8

b. REVISION NUMBER

¢. DOCKET NUMBER

71-9288

1 d. PACKAGE SCENTIFICATION NUMBER

USA/9288/B(U)F-96

PAGE PAGES

3 OF 6

5.(b) Contents

(M 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/m*. Materials with a

decay heat greater than 0.068 W/m may not be packaged using hydrogen bearing plastics,
and may only use non-hydrogen bearmg plastlcs $uch as Teflon™ (polytetrafluoroethylene or

PTFE) or metallic contamers ‘In addition, the contents

' Unrrradrated ur

moreihan 50v

Reprocessed uraniu oxrde powdér ennch
“the: U—235 |soto i o

Tabie 1: Allowabl

mfoxnde pellets or a mixt

ni percent in the U-238'isotope. -,
D NO more than 5.0 welght percent ln

hmlted to:

: Umrradlated uramum oxrde powder enriched to n more than 5.0 weight percent in
the U- 235wsotope :

pellets and powder ennched to no

:.g&':,,i
- Isotope .-
” ,U-232 (g/gu;' O0E: _5.00E-09 ¢ - |
U235 (g/gu) ,,i d‘;s‘;g'g‘edas a ' 5.00E-02
© U-236(g/igu) | ber 10 GFRPart 2.50E-02 2.50E-01
— 71 Appendix A. — '
-Np-237 (g/gV) The maximum 6E 5.00E-03
Haq enrichment per OE. ]
Pu zea (g/gu) “package is 5 6_.2QE 11 4.00E-08
Pu-239 (g/gU) weighzts 5thjer_cent 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-Ba/kgU) e
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF CONMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

- 8. CERTIFICATE NUMBER

9288

b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

8 : 71-9288 USA/9288/B(U)F-96 4 OF 6

5.(b) (1)

Type and Form of Material (Continued)

D.

"Wlth’the' exception ogbeMllum or hydrdg' ous :matenal:ennched m deutenum
Materials with a- hydrogen’*’”denstty greater than water must be excluded except for :

- the: allowance prowded by Condmon No. 5.(b}(1).

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 spele' ied in

Table 1.

Homogeneous (powder or crystallme form) uramum-beanng materials enriched to 5.0
weight percent in the U-235 isotope in the form of solids, or sohdlﬁed or dewatered

matenals

Uramum compounds\m" st have‘a ratio >of hon-fissile atoms to uramum atoms greater :
than ‘two (2) and' ﬂzthe density of these compounds is-less than 10.96 g/cm? (density of
U@,) Matenal s‘,. ch as U-metal U-metal alloy‘ - uramum hydndes (e g., UHX) may

other compounds of uranium. Uramum beanng matenals may be moderated by
graphlte to any. degree Compounds may be mlxed&wlth»other non-f ssile matenal‘s
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY CORMISSION

a. CERTIFICATE NUMBER ) . b. REV!SIQN NUMBER c. DOCKET NUMBER - d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9288 8 ‘ __71-9288 USA/9288/B(U)F-96 5 OF 6
5. (b)(2) Maximum quantity of material per package

(c) Criticality Saféty-'lndex |

6.
ke _-(a)
p! (b) -
' :’:7.
8.
9

10. Explratlon date March 31 2010

the 8-inch diameter Oxide Vessel

The package 'must be p
- vf;-fPrccedures in. Sectlon 7

The maximum allowable contents heat generation rate is 1.0 BTU/hr/it® (10.3 W/m?®). 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 Oxnde 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-Oxide Vessel Pellet Shipping Assembly is not

or. 6- inch: diameter Oxide Vessel

\‘:',

required when using the 7.5-in

ared for shlpment and ”pé ated in ace ;dance W|th the“Operatmg

By

Each péckaglng must b
Acceptance Tests:
supplemented.




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
9288 | 8 71-9288 | USA/9288/B(U)F-96 6 OF 6
REFERENCES -

Columbiana Hi Tech, LLC, consolidated application dated February 27, 2006.

'Supplementsk dated: April 10, 2006; and July 17 and August 29, 2007.

- FO iﬂ‘THE J.S. NUGLEAR REGULATORY COMMISSION

Robert A’ NelsSn, Chief
Licensing Branch




NRC FORM 618 ' : U.S. NUCLEAR REGULATORY COMMISSION

{8-2000)

J.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

9289 3 71-9289 USA/9289/B(U)F-85 1 OF 5

2. PREAMBLE

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 Titie 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
other applipable 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

8

4. CONDITIONS

ISSUED YO (Name and Address) : b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP, Inc. . Framatome Cogema Fuels application

P.O. Box 11646 jated.May, 1, 2002, as supplemented.
Lynchburg, VA 24506-1646 Ry

@gm% gy
> - X
This certificate is conditional upon fmﬁmng théi,\reqmr ents of 10 CFR Part 71, as apphcable "a@ th n%;nons specmed below.

(a) Packaging

|
(1) Model No WE

2)

‘Nwﬂi

A fresh fusl assem'}y ppirig.comalher:=T hefpckage hasAwo shipping conﬂguratlons one
for shipping* singlé BW%L?xiiﬁue “assemply composed:6} uranium dioxide pellets within
zircalloy clad“é‘ing, and the othe’bfbr Shipping up to 48, sPaYhflnder fuel assemblies within a steel
canister Wthh‘ﬂéﬂ netions as a secondary contalnment“vessel The package consists of a
cylindrical outer cdntamer and a rectangular mner%éoritamer boited to a strongback. The outer
container is constructe\ of 1 1§gauge carbongé'feel and opens into two semi-cylindrical halves.
The inner container is compnséd 'off1-inch thick carbon steel plates that are boited 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.

W

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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' a. CERTIFICATE NUMBER
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b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

L

5.

(2)

3)

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 msulagkpg and secured inside the inner container with five
integral clamp frames. yﬁThé&ciéﬁnpvframe% Wwhigh consist of bolted clamp arms, are bolted to
the inner rectanguldr 6ntainer. Wood blocks’%drround both ends of the Pathfinder Canister.

- A stainless steelgspa;\ er tube is used to fill the ssécﬁ?%tween the Pathfinder Canister and the

inner contaler

3 16 % inches

Outergzcontalner len&h > 216 |ncheé§
Outer container, diarngt 44 inches
Maxmgsum conte;‘r‘}&wer s

Maximium pac e we

g

(mcludmg con’f”e 16

Drawmgs@}

The packag(!ngfls constructed“/ /8
Drawing Nos# éy

- 1273964, gev.*-tafg X
1273965, Rev. 1"
1273966, Rev. 0
1273967, Rev. 0
1273968, Rev. 0

The Pathfinder Camster 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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7 a. CERTIFICATE NUMBER

b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE - PAGES

3 71-9289 USA/9289/B(U)F-85 3 OF 5

il 9289

(b) Contents

(1) Type and form of material

(i)

(ii)

e e . IS
.~ For Pathﬂi;yaer Fuel Shipment Configuration:

For BW 175(17 Fuel Shipment Confiquration:.

A fuel aséembly'composed of uranium dioxide pellets within zircalloy cladding. The fuel
assembly has the following specifications: :

. BW 17x17

Assembly type, s,
No. fuel rolis, &" 264
N
No ng@-?uel tubes 25
o B
nal fuel rod pitch, in. 0.496
f L}Qpellet oD, in. 0.3232
Tl
Dxin. 0.374
0.022
0.48
0.452
144
Maximumsuranidm-enti 4.6
Méximum U-235 md&& kg, 22.14

3

An unirradiated’ I"aé,sem@ly q,é‘mpo;sed of six fuel pins clustered around a center
absorber pin in a heféﬁgonﬁf%paﬁé&m. The fuel pins consist of uranium dioxide pellets
inside Incoloy 800 cladding. The absorber pin consists of Incoloy 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:

Pathfinder

Assembly type
No. fuel pins per assembly » 6
No. non-fuel pins per assembly N 1

Maximum uranium enrichment, weight percent U-235 7.51

- Maximum uranium mass pér assembly, kg U 2.2281
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IL

9289 - 3 71-9289 USA/9289/B(U)F-85 4 OF 5

5.

(b)

(c)

(a)

(b)

Contents (continued)

» (2)

Maximum UQ, density, g/cm® ‘ 10.61
Fuel pellet outer diameter (OD), in. - o 0.207 + 0.0005
Nominal active fuel length, in. . ‘ 72.0
Minimum clad OD, in.” | o 0.246
Maximum clad inner diameter. (ID) in. . 0.212
Nominal centéﬁ-t@%eer %n ltéh"? lﬁ n.g ¢ ' " 0.289
Nommaﬁshe%th ID, in. ' ""‘W\? S 0.945
N%Tmé%l sheath OD, in. 1.00

Max1mun}quanhty of materlal per package

ot to exceecﬁ?%m pounds. The radloactlve
%\Mng llmltS =
;”

Wa,

Alum
@\MeV“Becquerel %ﬁkllogram of uranium
uerels p%&r gra iaf ranium

Up to 48 unirradiate }Etﬁ?ﬁ@de uel assembles inside a Pathfinder Canister. The
weight of the fully loaded canister not to exceed 800 pounds.

(ii) For the cﬁen%escribed in Item 5(b)(1)(ii):
. . i%,

Transpon Index for Criticality Control (Criticality Safety Index)

Mlnlmum transport index to be shown on _
label for nuclear criticality control: - 100 ¢

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

!

The package shall be prepared for shipment and operated in accordance with the Operating
Procedures of Chapter 7 of the application, as supplemented.

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 gene.ral license provisions of

10 CFR §71.12.
é. Expiration date: February 28, 2009.

REFERENCES

Framatome ANP, Inc. ap_plication dated: May 1, 2002.

COMMISSION

Date: January 26, 2004°

465"



NRC FORM618 ) o U.S. NUCLEAR REGULATORY COMMISSION||
Socram CERTIFICATE OF COMPLIANCE -
. FOR RADIOACTIVE MATERIAL PACKAGES
/} a. CERATIFICATE NUMBER b, REVISION N.UMBER .c. DOCKET NUMBER - | d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulat:ons 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 (Nameland Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
MDS Nordion o MDS Nordion appllcatlon dated February 20, 2003, as
447 March Road ; - supple

Kanata, Ontario
Canada K2K 1X8

4. CONDITIONS

This certificate isicc'Jndiﬁona_l upon cor dmons specmed below

e s Aas 20t PO

fulfni? the requuements of 10 CFR Part 71, as apphcab)e» anddhe
w

‘ épgck .«

‘ﬁ%éé}?&radlator contammg eesium- 137 sealed sources in

Méd ﬁiﬁ
. The el N&oF
--~«Nordxg‘§;x§s GamAa

0 ave ef
radloactlve,eontents Conta;nm ntlis provvi:ied by the specxal form sealed source and
shielding |sifr”§9wded by the GC-40 irradiator bodyb.% '

The F-430 is stamléf"’&steel cylmdncal paﬁﬁage W|th a 50" diameter and a height of
50" that is placed on B refio vabié mild steel skid. The maximum weight of the
package is 7000 pounds. The maximum welght of the GC-40 contents is 4000

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 consists 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 - : 50 inches

Package height 50 inches

Cavity diameter 36 inches

Cavity height ' 35.25inches

Removable skid .. .- .. | 50 inches x 50 inches x 8 inches (height) -

Overpack welgh * 2640 pounds

4000 pounds
7000 pounds

e MDS Nordion drawings: . .+ %
11-001, Rev, D, Sheet 2 of 2

_The packagmgy
F643001 -001, R

. (b)  Contents ;(-

I

(a)‘ The package must be prepared for shipmerit 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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a. CERTIFICATE NUMBER

b. REVISION NUMBER

c. DOCKET NUMBER

d. PACKAGE IDENTIFICATION NUMBER

PAGE

PAGES

1L 9290 4 71-9290 _USA/9290/B(U)-85 3 OF 3
7. The package authorized by this certificate is hereby approved for uée uhder the general license |
provisions of 10 CFR 71.17.
8. Revision No. 3 of this certificate may be used until November 30, 2007. |
9. Expiration date: February 28, 2012. [
REFERENCES

MDS Nordion application dated February .20 2003

Supplements dated: July 21, Augqbs»“if

July 23, 2004; April 21, and O

Date: November ZZ~ , 2006
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2. PREAMBLE

This certificate is issued to certify that the package {packaging and contents) described in ltem 5 below meets the applicable safety standards

a.
“set forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. Thié certificate does not relieve the consignor from eompliance with any requirement of the regulations of the U.S. Departmem 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

a. ISSUED TO (Name and Address) b. ' TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Columbiana Hi Tech, LLC ' . Columblana Hi Tech, LLC, consolidated application
1802 Fairfax Road SR v ebruary 17, 2006, as supplemented

Greensboro, NC 27407 '

. conmnoNs

5. ‘
(a)  Packaging

(M
(2)

jes of flSSlle uranyl nitrate solutions.
to protéé?‘the containment vessel

and prevent theféqntents frormbemg'" ";ét > rimary, Striictural components of the LR

packaging consist gf a stainless st .f(;égtammen vessel sa,carbon steel outer vessel and a

carbon steel fram tem The confainment vessel ilt in accordance with ASME
Pressure Vessel Code# lgn VI, Dlvns:on 1) ; s not require an ASME stamp.
i
h

Double O-ring seals on the )’ mary and secondary lids provide a leak
tight seal which is leak testable. # cl d- phéenolic 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"(l) 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.

The package is desagned to be leak -tight (maximum allowable leakrate of
1 x 107 ref-cm¥sec). The containment vessel is closed using a double O-ring and is
secured by sixteen 5/8 inch stainless steel studs. The outer lid is closed with four 5/8 inch

¢
-
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5.(a)(2) Continued

stainless steel bolts and nuts. The package is also equnpped with plastic plugs to vent. any
- gases that may be generated by the insulation during a fire event. All valves and fittings are
provnded wﬂhm sealed enclosures to contaln any leakage during valve failure.

(3) Drawmgs

5() C

- Low ennche
uranium. co

?35 Non- flssﬂe chem'_; : iy ptmhes may be present up to the

,__lf?ﬁbumy'spec" Baiiﬁn m Tablg; ’>-Add’;tr' ﬁ( ﬁssnle isotopes are also limited to the

U234 |s20Es03090 |
y-235 | ;'-50 05 g/gU ( 12 pounds maximum quantlty of
' « U-235 per LR)
U236 <2. 5E+04 Hg/gy
1 FU.-ZSIB‘ _ _ ,remamder of uranium
{ PuNp Alpha Actvity | s93Bagu
Gamma Emitters - | 0:515E-01 Ci_
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’éw§ a. CERTIFICATE NUMBER b. REVISIONNUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER ‘PAGE PAGES
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5. (c) - Criticality Safety Index | 0.0
6. - In addition to the requirements of Subpan G of 10 CFR Part 71:

o

(@ The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the appllcatlon

(b) Each packagmg must be acceptance tested and maintained in accordance with the
' Acceptance Tests and Malntenance Program in Chapter 8 ot the apphcatlon

%”“‘"@

chensmg;,Sectlon
Spent: Fuel Project-Office
Office of Nuclear Material Safety
and Sateguards '

)
{

Date: August 3, 2006
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2. PREAMBLE

a. This cemfrcale is rssued to cemly that the package {packaging and contents) described in item 5 below meets the applrcable safety standards set
forth in Title 10, Code of Federal Regulatrons 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 applrcable regulalory agenues, including the govemment 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 APPL!CATION

fegt ghguse Electnc Company, !.LC apphcatron
>d Septdmber: 16, 2004 as supplemented

(1) Model No.: PATRIQT
- (2) Descnptron *;5:.2
A shipping contarnerrfbr unirL ated

inner container and a;’wooden ou?
contalners 7

Ekage consrsts of a right rectangular metal
; rig materrél ‘Between the inner and outer

d onithe inside

N

The maximum weight of ihé package, including contents, is 2,98_8pobnds with the version #1 inner
container and 2,964 pounds with the version #2 (optional) inner container..

o
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b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9292 . 5 71-9292 __USA/9292/AF-85 2 OF " 5

».(a)3)

(b) Contents SR T Y &

(1) Type and form o)

> 'Each assembly lS made up of 9> ;@ll- ngth fuel rods hayin
- The fuel-pellet drameler is 0.819:0 €

' The packa e.lsv

Drawings

The packaging is constructed and assembled in accordance with Westlnghouse Eleclrlc Company, LLC
Drawnng Nos.:

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

"y Fak

02 cm;, e psulated

* a 0.0085 cm gap;“ tween the peﬁl‘e& _ %max;mum U:235 enrichment of- any fuel rod
. - is'5.0 weight percent. Eacl'kaﬁsef'nb ;contai oles‘ inthe /gpur center rod posmons of the
_»assembly Three%dlﬁere {t l“‘B icliééex fhe fo‘llgﬁag;ng speglgcatlons y

e (A) Maxrmum avf%go

ght. eL ( wrlhir)&apy axial zone of the assembly;
gadolrnlg- irania rod or axial zone of any

Maxlmum U-235%
3 se Ably conlalmng 5 0 welght percent

er: ' 235.ennchment is. 4.725 welghl- percent within' any axlal zone of lhe assembly,

235 content is 4.2 weight percent of. any. gadohma-urama rod or axial zone of any
:gadolmra- ia fuel-rod; Maximum number of fuel rods. per assembly containing 5.0 weight percent -
U-235:enriched pellets is 52; Maxlmum U- 235 ennchmenl is 4.5 werght percent for all- edge rods,
and 4. 0: welghl*percent for all-corner rods; Each assembly must: lnclude at least eight fuel rods with

" a minimum gadolinia content of 53 welght percenl in-all axial regions with enriched pellets. The

eight gadolmla rods are arranged with two rods in each quadrant of the fuel assembly. The two

~ gadolinia rods:within each quadrant must be symmetnc about the geometric diagonal of the fuel
assembly, and-must not be in an edge or comer rod locallon Other fuel rods contammg gadolinia

may be present.

' Maxrmum

E‘; 473
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.(b) Contents (continued)

(C) Maxrmum 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
gadolrnra—urama fuel rod; Maximum number. of fuel rods per assembly containing 5.0 welght percent
U-235 ennched pellets is 80; Maxrmum U-235 ennchment is 4.0: werght percent for all corner rods;
Each ass mbly must include at least twelve fuel rods with a minimum gadolinia content of 2.4 weight
percent m a ‘axral reglons wrth ennched pellets The twelve gadohnra rods are arranged with three

' _ gth' of : .
-third Iength fuel rods and erght two-thlrds l%ngth fuel rods The four one-third
he out asgsmbly. 'ﬁ;@@ght two-thirds length fuel rods,
'gof the a_'slgembly " __ﬂ,_ééted symmetnc to the geometnc dragonal

s The fuel'pelietdia 1$.0.848 cn al, i

] S There i§. Q;GOZ§€i§'v’ ?p‘betw €
+ The maximum-U:235 enri otany fuel’ hpercent. E?’c ass

+ . holes in the-four geniter rodf| iofthe:assen Ffuel as;

PR channels:

H d“ds per:qw%drant Maxrmum U-235
_of the ﬁ’ssembly must mclude at: least elght
AL all axlal reglons wrth ennched

V- along the geometnc dlagonal of the
The sectton must contarn four water:

O
LN

L

-dlagonal ‘o zthe»;assembly, and must not be in. an edge or corner rod Iocatron Other fuel rods
: contalnlng .gadolinia-may-be present. e : S .

i
:
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»(b)}(2) Maximum quantity of material per package

Two fuel assemblies.v The total weight of contents not to exceed 1,320 pounds.

(c) Criticality Safety Index: 10

yethylene 1 m C ] OIYelhylene per cenllmeter lenglh of-the”
fuel assembly, and must, no?’exceed a total of 6. 99 kg per fuel assembly “The polyethylene may be borated.
No polyethylene lnserlasfm ;ﬁﬁy be‘uSeE;*for the contents descnb dir 55(6)(1)(1;)

For packagmgs fabncaté”{ in aeco
contamers) only-'-Senal’-

‘ ‘.ﬁEﬁ(‘pll‘allon‘déle. _Augu'sl 31, 201 0.

e

475



NRC FORM 618 o ' , - U.S. NUCLEAR REGULATORY COMMISSION |

oan : CERTIFICATE OF COMPLIANCE
) Co FOR RADIOACTIVE MATERIAL PACKAGES
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REFERENCES

Vestmghouse Electric Company, LLC consondaled apphcatlon dated: September 16 2004

.upplements dated: April 14, June 14, August 9, and September 22, -2005; January 6, and.May 13, 2‘006.

 FOR THE U.S. NUCLEAR REGULATORY COMMISSION

}‘ Spent Fuel Pro;ect Oﬁ~ ice-.
Office of Nuclear M}ateﬂﬁ safely, -
and Safeguard§ .
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‘NRC .FORM 618 - ) © U.S.NUCLEAR REGULATORY COMMISSION
g CERTIFICATE OF COMPLIANCE '
FOR RADIOACTIVE MATERIAL PACKAGES

o4 CERTIFICATE NUMBER ; b.-REVISION NUMBER ~ | c. DOCKET NUMBER *“|. d. PACKAGE IDENTIFICATION NUMBER PAGE : . -PAGES]

9293, 5 2 e £} 9293‘ | :USA/9293/B(UE85. .| 1 OF &

2 PREAMBLE

a. ’Tl'us certificate i is Issued : cemfy that the package (packagmg and contents) descnbed in ltem- 5 beIow meets the: apphcabIe safety standards set
forth in Title ederal; Regulahons, Part 71, "Packagmg and Transportatlon of Radloactxve Matenal " . .

ieve the oons:gnor from* oomphance with' any requ:rement of the- regulanons of the U.Ss. Department of Transportatlon or
C ry agenc:es. including the govemment of -any country through or mto whlch the package will be- transported

b. - This: certrﬁcate does
other apphcabIe reguI"

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

“a CONDITIONS
This. cerbﬁmte is: condmonal upon fuIﬁIIIng the requlrements of 10 CFR Part 71, as apphuble ahd: h

g% Packaging -

(1') Modél'fNoz, H’_I)I-GS Transp

(2) Description:

is: aIso-weIded to: ‘the. msude of the contamment lld .




NRC FORM 618

[ g ' " U.S. NUCLEAR REGULATORY COMMISSION

‘jm‘” CERTIFICATE OF COMPLIANCE '
iy _ B FOR RADIOACTIVE MATERIAL PACKAGES , N P
1. CERTIFICATE NUMBER ;b. REVISION NUMBER "1 c. DOCKET N}JMBER ) d PACKAGE IDENTIFICATION, NUMBER PAGE ) » 'PAGES
' 09203 2 | ..71-9293 - USA/9293/B(U)F-85 2 OF . 9

| 5.(a)2) continued}

The :contamment boundary consnsts of the mner shell and bottom plate shell ﬂange hd outer

er alummum contamers The

The array of resin-filled
contamers '

cyhnders

. 'fY
The: lmpact hmlters h
|mpact hmlt are attz

975

VAN R -6
{ } ' Oute §hell thickness: n) 0:75
St ‘Overall basket length (iny ' - 164
Maximum weight of package (pounds) 272,000 -
Maximum' weight of BWR fuel contents (pounds) 47, 900
‘Maximum welght of xmpact fimiters and attachments (pounds) 32 ,000
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5.(a)(3) Drawings
The p'a‘cka'ge is constructed and assembled in accordance with TN drawings:
972-71-1, Revision 1

972-71-2;Revision 2
972-71-3 Revnsnon 4

Contents

(1)

'“Permussn e fuel assembhes are Ilmlted as stated in table 1 (fuel types may be C.,D,orS
lattice):
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5.(b)(1) continued
_ Table 1 Fuel charactenstlcs
GE fuel “model | array | .rod | -fuel | rod " clad pellet water water | water | Ucontent | Max active
- generation S pitch’ | rods | od .| thick }' dia. /| rods | rod .| rodid (MTUI fuel ength
, N S ' 1 A o | Assembly) e length
2A 22 |77 - |o73s |49 |os70 |o0.036 |o04ss [0 x x  forerr | 14a
o e 4— 01977}_. — 144

150

10

11 146 full, 90
partial

13 146 ful, 90

parbaj R

1. : All dlmensmns in inches.
2. All fuel channels 5.278 inches-inside, and from 0.065 to 0.120 inches thick.
3

'-AII fuels are evaluated with 96. 5% theoretical density and 3.7 wt% U-235 average

enrichment. -

4. The fuel pitch is for C and D lattice designs. The S lattice fuels have a smaller pitch,
which is less reactive. |

5. The fuel des;gns designated by GE as 6, 6B, 7, and 7B are sometimes referred to as

“P” (pressunzed) and-“B” (barrier).

\ j Provided: all of the requirements of this section are met, the boundmg fuel characteristics
are: a) maximum initial lattice-average enrichment is 3.7%; b) the mnimum initial bundle
average enrichment is 3.3%; c) the maxmjum assembly average burnup is 40,000
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5.(b)1) continued

MWD/MTU; d) the minimum cool time is 10 years; and-e) the maxnmum heat load per

Fuel assemblies are categorized into three types Type I, Type |l and Type lil. There are two
basic qudmg confi guratlons for the package The ﬂrst conf guratlon lS a mlxture Of Type |

s
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114 1a]

1415 ]

32
3;3 '

11311

14

6]

3.4

i

3131

14|

10

{10

14

|15 |1

36

37

10

13 143

,.1-4__‘—

15 |
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5. (b) contmued
: __(2)' ' "Maxxmum quantlty of matenal per package

. The maximum contents welght is 75 600 pounds The maxnmum welght of the
- irradiated: fuel contents |s 47,900 pounds '

Decay Heat lelt

“he maximum heat.load

: Supplements dated'March 2 October18 and November 13 2000 January 12, 2001 and
January 20 2006

Fdht:HE U:S. NUCLEAR -REGULATORY COMMISSION

Robert A Nelson Chtef
Licensing Section
: . - SpentFuel Project Office
: Offic ce of NucIear Material Safety

vDaIe: éé runary zQ‘, 2006
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2. PREAMBLE

’ a. This certificate is iseoed to certify that the package (packaging.and contents) described in item 5 below meets the applicable safety standards set
forth in Tite 10 Code of Federal Regulations. Part 71, “Packaging and Transportation of Radioactive Material.”

v
,This certificate does not reheve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportatxon or -
other applicable regutatory agenaes. mdudmg the government of any country through or into whlch 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. |ssuso TO'(Name and. :dd_ress) - _ b.. TITLE AND IDENTIFICATION OF REPORT OR APPLICAT!ON
: I~Nuclear Fuet = Amencas LLC apphcatlon dated

(1)
| (2)

and a. ba d:’clamp assembly, whoch is composed ofa0. 063-tnch thlck strap: and retamer a
T-bolt -and a nut.

The gross wevght of the package (packaglng and contents) is 1,302 kg (2 870 pounds) The
maxlmum weight of the contents is 540 kg ( 1, 190 pounds)
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5(a) (3) Drawings

The packaging is fabricated and assembled in accordance with the following Global Nuclear
Fuel - Americas, LLC, Drawing Nos.:

17704970, Sheet 1, Revision 1 -
177D4970, Sheet 2, Revision 0
177D4970 Sheet 3, Revision 0
177D4970 Sheet 4, Revnsxon
1 77D4970 ‘Sheet: SwRevpsioa
' '177_D4970 Sh e@
147D49
-1 77D497%Sheet 8;
‘ 'SK1OSE4@37 ‘Sheet 2; Rewsxon 2

(b) Contents *@’
.. e g
- Type, Form, ang il
% Material Forrﬁ”"”wZ " Maximum Loading
et (<5.00 wt. % -%;5) per NPC (kgs)
& Net' | Uranium
Homogenous Uram | 5400 | 476.1°
Oxlde/Compounds@ e S : ' o
» . | 5400 | 3648 |
Compounds particle ize 1

1Nt) solutlons or. Ilqmds are authonzed and there shall be no free hqund present The Matenal Form wuthln |
any NPC must be: the same.
1’Homogenous compounds limited to UO,, U0, UO, x.,, dned calcium- -containing sludges,
UO,(NO3),-6H,0, and uranium oxide bearing ash.
3Heterogenous compounds limited to UO,, U,0;, and U0, .2
~ “Maximum content weight of any ICCA including plastic or secondary packaglng (i.e., dunnage). Materials |
' with a hydrogen atom density greater than that of water are limited to a mass of 3.7 kg per ICCA. o

(c) Criticality Safety Index o7
™ . ' .

5,
i
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6. in addition to the requirements of Subpart Gof 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.

' Each packaglng must be acceptance: tested and maintained in accordance with the
' : 4 Pregram i Chapter 8 of the appllcatton

% - B
%ﬁﬁ*ﬁmx

(b)

: 8 ;z??:Transport-‘by air of ﬁssxt&matenal is not authonzed

9 . _Revnsnon No. 4 of i .@ﬁ&’%nf éatq%a{be used until Novembep’3 2008..
. 4 %“; ¢

Supplements dated Auguﬁ”’t‘”ﬁ 23 an

.' Division: of Spent Fuel Storage and Transportatlon
Office of Nuclear Material Safety
and Safeguards

Date: Novembet l , 2007
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T T A

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, "Packagrng and Transportation of Radioactive Material.”

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

3. THIS CERTlFlCATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUEDTO. (N ”,gan Address) T b TITLEAND lDENTlFlCATlON OF REPORT OR APPLICATION
) ervices LLC Packagmg Technology, Inc., appllcalron dated June 25,
1102 Broadwa Plaza Suite 300 2004 as supplemenled ‘
Tacoma;’ WA402 -3526 L e

i

4. CONDITIONS
”Whrs certificate is conditional upon fulﬁllmg the requnrements of 10 CFR Part 71, as apphcable and the oondmons specified below.

-Af» :{g

ot
e

(a) Packaging

(1) Mod;gg"'g\lo.: MFFP *

(2) Descnptron

nlrrad ated mixed oxrde (MOX) fuel assemblies

v}%‘

The MF F P -body is made of a 9/1 6-mch lhlck XM-19 austenitic stainless steel
. ~cyl|ndrrcal shell wrth the ﬂange sectlon anda 1 1/2 |nch botlom end plate welded to it.

._,_llmuer “Ihe doubler plate also serves to provnde a tledown mterface wrth lhe
transportation skid.

The seal flange is located at the open end of the body, and conslsts 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 cut to the
full diameter of the sealing flange and closure lid.




U.S. NUCLEAR REGULATORY COMMISSION

| CERTIFICATE OF COMPLIANCE
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5.(a)(2) continued

b. REVISION NUMBER ¢. DOCKET NUMBER

71 -9295 _

“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 diameter 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 pro;ectlon that passes through a slot in the outer plate and the ribs

and outer plate are. welded together

The closure |ld inner- plate is: welded to the: outer nng The seal ﬂange of the closure ‘

fid has a mlnlmum thlckness of one rnch and provrdes locatlo for three Oirlng bore

Up to three unlrradrated fuel assemblies are held in place rnsrde the overpack by a

strongbaek assembly which is constructed from 1/4-inch thick Type 304 stainless -

steel weldment a series of clamp arm assemblies, a top, and abottom plate
‘ppmg less than three fuel a_ssemblles. non-fuel dummy

mmy assémblies are nommally the
t‘feutron porsOh plates are placed inside

rods dunng vertlca” :
and‘also hold ne

Drameter -~ 30
l.ength 171
With Impact Limiters
Diameter 60
Length 2001
Maximum content weight 4,740 lbs -
Maximum package weight : '
(Including contents) ' 14,260 Ibs ’ . |

- 490
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(3) Drawings

The packaging shall be constructed and assembled in accordance with Packaging
Technology, Inc., drawing numbers:

(a) Shipping Package 99008-10, Rev. 4, Sheet 1

(b) Body Assembly _ ;o 99008-20, Rev. 3, Sheets 1 through 6 |
(c) Strongback Assefn_bly 99008-30, Rev. 5, Sheets 1'-throughb 7
(d) Top PIat'e/As,sémb.iy” g fggqgs-m, Rev. 1, Sheets 1 through 3
(e) Bottom Plate Assembly ' 9v96(').8532,nRev. 1, Sheets 1 and 2

(f) Clamp Arm Assembly _ ' _99008-35,‘1Rev. 3, Sheets 1 through 4
(g) Fuel Control Structure Assembly » §9008-34, Rev. 4, Sheets 1“and 2

(h) Impact Limiter ''99008-40, Rev. 2, Sheets 1 through 3
(i) AFS B Assembly ‘. o . -99008-60, Rev 1, Sheets 1 and 2

95¢ &61 Rev,1 Sheets 1 and 2

() AFS C Assembly

y-\

(b) Contents . v
| (1) ' Type and Form of Matenal

Unirradiated 17 x 17 fuel assembhes withsolid Pqu+UOz pellets in zlrconlum based
: alloy (M5) tubes. The: fue{_“assemblles are based on the MK-BW/MOX1 17 x 17 PWR
design. The fuel.assemblies may- contain’ Bumable Poison Rod Assemblies- (BPRA).
The physical specifit ications for the umrradlated fuel assemblles and the burnable poison
rod assemblies are provaded in Tables 1 and 2. For shipping léss 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.

P 491
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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
crrcumstances may exhibit cladding breaches. A 2-inch Schedule 40 pipe mounted with
pipe clamps against one: wall of the' ARB 17is used’ to transport undamaged or slightly -
:damaged fuel rods Damaged fuel rods fnay be transported within this. pipe only if the
= ( 1e’ARB-17'MOX fuel rod container has been

entw rth_a standard fuel assembly so that it will

‘The AFS-B Rod ‘Container is desrgned to contam up to 175 MOX fuel rods The
container has outer cross sectional dimensions of 8:4 inches square, a length from
bottom to: top of 159.9 inches, and an overall length (to the lift ring bolt head) of 161.2
inches, The primary materlal of construction of the contamer is ASTM 6061-T651

' alumrmjm alloy..

The AFS-C Rod Contamer is desrgned to oontain up to 116 Exxon rods up to 69 Pacific
Northwest Laboratory (PNL) rods, or both' quantltnes together., The container is the

- same as the AFS-B Rod Container except the AFS-C container has two internal 2-inch

thlck alumlnum‘ plates hich form rod cavrttes to accommodate both types of rods the

Qgies with -'the excep ons that the OD of the fuel
3l peliet diameter =70.323 inch), and the weight

'percent Pu—238 exceeds the 0 0 wt % i becrf ed. rn ‘Table 1.2-2 of the SAR (EMA'
fuel rods have Pu-238lPu as high: as 0 19 wt %)

U.S. NUCLEAR REGULATORY COMMISSIOI




NRC FORM 618

(8-2000) .
1 T CERTIFICATE OF COMPLIANCE

U.S. NUCLEAR REGULATORY COMMISSION l

FOR RADIOACTIVE MATERIAL PACKAGES =

¥

a. CER‘I"lFICATE NUMBER ' b. REVISION NUMBER c. DOCKET NUM.BER . d. PACKAGE IDENTIFICATION NUMBER 7 PAGE PAGES
9295 : 2 71-9295 USA/9295/B(U)F-96 5 OF 8 1
e N o "‘—"T‘T“ ~;.-__-__—_—-—-————~~:_
5.(b)(1) continued

Table 1 - Fuel Assembly Physical Parameters
(nominal values unless stated otherwise)

(
l
i
V
|
1!
1
|
i

i
Yo
Cavgst

Parameter Values
Fuel Rod Claddmg Material M5
L ._ Fuel Rod Array ‘ 17 x17
A s:per Fuel Assembly 264
Gui ubes per: Fuel Assembly 24
: lnstrument Tubes per Fuel Assembly 1
W ‘ Gunde/lnstrument Tube Thickness (mches) . 0.016
J Fuel Assembly Length (lnches) 161.61
Fuel Assembly M“a“‘iimum Width- (mches) 8565
Fuel Rod Pltch (lnches) 0495
Fuel'Rod Length (mches) 1524 :
ch 0.374
0.023
144.0
1,157
1,020
Maximur Fue ssembly Welght mcludmg 1‘ 580
Burnable Pouson Rod Assembly (pounds) '
Maxumum Initial Pu Loading 6.0

(weight% of heavy metal) .
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9295

Table 2 - Burnable Poison Rod Asse'rnbly Parameters

Parameter C : Value
~ Poison Rod Cladding Material ‘ - Zircaloy-4
Poison/Thimble Plug Rod Array - ‘ ~ Upte 24 rods
- Bdméﬁle F_’,oison'Material ' 1 - " S Alzb3'B4C
3. (b) (2) - Maxumum Quantlty of Materlal per Package

_Three unlrradlated fuel assemblles wvth spectﬁcatlons on fuel pellets and enrichment -
are provided in Table 3. Three Areva-Rod Box 17, (ARB—17) containers may contain up
to 17 standard MOX fuel rods. One AFS-B rod container may contain up to 175
standard MOX fuel rods and one Excess Material Assembly. Three AFS-C rod
containers: may contain up to 116 Exxon rods and 69 PNt_xrods The permnssuble
conﬁguratlons of contents are summanzed m Table 4, -

esign Rar’amete(s~

Tébie 3- NUCIG‘% “Fuel Assentbl?és

Parameter

Nominal Pellet Diameter (iriches)

| Maximum Effective Pellet Densnty (gram/cm3)..' s

Maxlmum Total Plutomum (Pu) Content B I

F ?

Plutonium Isotopic Contents

1.9/g
‘ Pu-242 Up to 0.001: g/g Pu

Minimum Total Ufanium ;(U) Content 0094 g Ulg Heav_y Met_a! (Pu+U)

_ U-234: Up to 0.0005 g/g U
Uran_ium Isotopic Contents U-235: Upto 0.003g/g U

U-238: Remainder of U content
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. Table 4 — Payload Table
Payload Type Strongback Positions (3)
MOX Fuel - MOX FA ' 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 | | dummyFA | dummyFA
AFS-B and EMA | AFSB - | EMA.ordummy FA- | dummy FA
AFSC . = |AFS-C | AFs-Cor dummy.FA | AFS-C or dummy FA -
(c)  Criticality Safety Index 0.0

} In addition to the requlrements of Subpart G of 10 CFR Part-71: .

(a) | The package: shall be prepafed for shlpmenl and operated in accordance with the Package
Operatlons of Chapters 7, 7A, 7B and 7C of the appllcatlon as apphcable as supplemented. |

'(b)_ The packaglng must meet the’ Acceptance_wTests and Maintenance: Program of Chapters 8, 8A l
8B, and 8C of the appllcatron as appllcab ‘as’ supplemented e

(c) The boron-10 areal denslty wrthm 'ea of the mtemal neulron porson plates shall be verified as
descnbed in Sectlon 8.15.2 of the appllcatlon as supplemented '

(@ Wrappmg shall nbt ‘be\used on the umrradlated fuel assemblleS ‘ ' , |

(e) : Non-fuel dummy assemblles with the's same nommal snze and welght ‘as the MK-BW/MOX1 17 x
17.design shall be used in the case -of: loadrng less than three fuel assemblies in a MFFP

-packagmg
7. Transpon by air of fissile malenal 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.

9. Revision No. 1 of this certificate may be used until June 30, 2009.

10.  Expiration date: June 30, 2010.

i
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8. CERTIFICATE NUMBER ( b. REVISION NUMBER c. DOCKET NUMBER R PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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REFERENCES

Packaging Technology, Inc., application dated June 25, 2004.

Supplement dated: February4 and 10, April 8, June 3, 2005, and January 19, August 15, and November 26
2007, and April 4 and July 25, 2008.

\

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

. Eric J. Benner, Chief
Licensing Branch '
Division of Spent Fuel Storage ‘and Transportatlon
Office of Nuclear Matenal Safety
and Safeguards

\ﬁ&éte: August 4, 2008 Co L L : | | |

496



NRC FORM 618
(8-2000)
16CFR 71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
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a. CERTIFICATE NUMBER b. REVISION NUMBER

9296 6

c:DOCKET NUMBER -

71-9296

d. PACKAGE IDENTIFICATION NUMBER ‘PAGE PAGES

‘USA/9296/B(U)-96 1 OF 3.

2. PREAMBLE

a. This certificate is issued to certify that the package (packagrng and contents) descnbed in ltem 5 below meets the applicable safefy standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packagmg and Transportation of Radioactive Matenal "

b. This certificate does not relleve the consignor trom compliance with any requirement of the regulatrons of the U:S. Department of Transportatron or
other applicable regulatory agencies, including the government of any country through or mto which the package will'be transported.

3. THIS CEHTIFICATE 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address)

tQSA Glob LAne:
’40 North Aven

b TITLE AND lDENTlFICAT!ON OF HEPORT OR APPLICATION

R

packages is an extruded tnangle 9 rnches hrgh 7 ‘/é rnchesé t,.rde and 13 5/ 16

‘inches long. The werght of the Delta and Sigma:versions is 46 pOunds (52 pounds
'wrth the jacket) and the Elite _versron is 37 pounds (42 poun_ds_wrth the jacket).

‘The major- components of the ‘packages consist. ofa we!ded stainless steel cylindrical
body, a depleted uranium: shreid _a stainless steel rear plate with a locking assembly,
“a-stainless steel front plate with. a shielded: port and-an optronal jacket



NRC FORM 618
(8-2000) -
10CFR 7

CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

a. CERTIFICATE NUMBER

9296

b. REVISION NUMBER

6

c. DOCKET NUMBER

71-9296

d. PACKAGE IDENTIFICATION NUMBER PAGE -

OF

PAGES

_USA/9296/B(U)-96 2

5.(a)

/f‘”*‘\},)

~(b)

(3)  Drawings

Contents

(1)

| _ The packagn)

(2) Descrip_tion (continued)

The welded cylmdncal body consists of a five inch diameter, 0.06.inch wall tube shell
~ with 0.12 inch end-plates. ‘A U-bracket is welded to each end-plate and is located on

the inside cavity of the shell tube. The depleted uranium shield is centrally located

gemforce_ment

ments of special form

150 Curies (5.55 TBq) (output) 1r-192 for the Model No. 880 Delta.
150 Cunes (5.55- TBq) (output) Se-75 for the Model No ‘880" Delta

‘1 30 Curies (4.81 TBq) (output) Ir-192 for the Model No. 880 Sigma.
150 Curles (5.55 TBq) (outputy Se-75 for the Model No. 880 Svgma

50 Cunes (1.85 TBq) (output) Ir-192 for the Model No. 880 Elite.

150 Curles (5.55TBq): (output) Se-75 for the Model No. 880 Elite.

of special-form -

_ within the welded body between the end-plate and is fastened to each U-bracket by a
0.37 inch diameter titanium shield pin. A U-shaped copper spacer fills the gap -
between the shield and the U-bracket. An S-shaped titanium source tube is cast into
the center of the sh:eld to provnde a cav:ty for. the source wure assembly to travel

it h ough dunng use.. i P .
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NRC FORM 618 - : U.S. NUCLEAR REGULATORY COMMISSION
form . ' CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES _
a. CERTIFICATE NUMBER b. REVISIONNUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
9296 : 6 71-9296 - |. - USA/9296/B(U)-96 3 OF 3

5. (b) (2) Contents (continued)

Output curies are determined by measuring the source output at 1 meter and
expressing its activity.in curies derived from the following: 0.48 R/hr - Ci Iridium-192
at'1 meter and 0.20 R/hr - Ci'Selenium-75 at 1 meter. (Ref: Radiological Health
‘Handbook, rev. ed., U.S. Public Health Service, Bureau of Radlologlcal Health,
Rockwlle MD, 1970 )

6. The source shalt' e secured in the shlelded posmon of the packaglng by the source assembly lock,
' ' »"fl d

9. The package authonzed by thls cert:frcat,

prowsnons ot 10CFR 71 AT
10. '
11.

QSA Global, Inc.; consolidated -éétetyl"Anaﬂlyéifsz,Repon~dated October 20; 2005.
Supplement dated July 19, 2006.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

MOyt

Christopher Regan, Acting Chief

B : Licensing Section

; o o : - Spent Fuel-Project Office

- - Office of Nuclear Material’ Safety
and Safeguards :

Date: S el 2006
' 499°




‘NRC FORM 618
/(8:2000)
10CFR 7Y

CERTIFICATE OF COMPLIANCE

FOR RADlOACTlVE MATERIAL PACKAGES

U:S. NUCLEAR REGULATORY COMMISSION

1. a CERTIFICATENUMBER - -

9297,

| b REVISION NUMBER"

2

};c. DOCKET-NUMBER

71:9297. -}

rdf »_PACKAGE IDENTIFICATION NUMBER

_USA/9297/AF-96

2. PREAMBLE

a. This certificate’is: iss ':“:v_'{to certﬂy that-the package (packagmg and contents) described in:itam 5 tielow meets thev appl;cable safety standards set

forth in Tmé"vtv

Federal Regulatlons, Part 71, “Packaglng and Transponauon Radtoachve Matanal "

relm Ihe conmgnor from comp!lance wx!h any;raq _;ement of. the regulanons of the u: S Department of Transponatlon or’

ry: agencxes mcludmg the govemment oI any co

through or into whtch the package will be- transponed




NRC FORM 618 : U.S. NUCLEAR REGULATORY COMMISSION
Yoo CERTIFICATE OF COMPLIANCE : :
' , FOR RADIOACTIVE MATERIAL PACKAGES -
1. a CERTIFICATE NUMBER " b. REVISION NUMBE_E el DOCKET NUMBER Tdr PACKAGE IDENTIFICATION NUMBER | PAGE PAGE_S‘
9297 2 71-9207. | .. USA/9297/AF-96. 2. _OF 6.

5.(a)(2) _Des,él’iiét_ion (Continued)

The ’raveller package is deSIgned to carry loose rods: using either of two types of rod

£
(L

S

g

nts'gross:

s

) dmensuons

“10004ES8, Rev. 4 (Sheets 1-8)
10006E58 Rev. 5 T
10006E59 Rev 1 (Sheets1 -2)

(b)  Contents ('T\yp,e,,.and- Form of Matenall-)

(1) Fuel Assembly

(i)

rs.. a-rod:box or rod pipe. ‘The:rod box is-an ASTM,: Type 304" stainless steel
‘ of rectangular cross: sectlon wnth stlffemng rtbs Iccated approxnmately every 60

3129 Ibé“ii*;:
971 Ibgls,

ce with the following.

Umrradtated PWR uramum dioxide fuel-assemblies with a maximum. uranlum-235
enrichment of 5.0 weight percent. The parameters of the fuel assemblies that are

permitted are as follows:




::Rz& I;GRM 618 o "~ US. NUCLEAR REGULATORY COMMISSION

oorR T - v CERTIFICATE OF COMPLIANCE
) FOR RADIOACTIVE MATERIAL: PACKAGES
1. a. CERTIFICATE NUMBER " . tp Fi_EVlSION NUMBER c.DOCKETNUMBER \d, PACKAGEIDENTIFICATtON NUMBER 'PI_’GE _ »PAGES
9297 .. 2 . 71-9297 | "~ UUSA/9297/AF-96. | 3. OF ¢.

5010 :Fuemésémbny (Continued)

Parameters for 14 x 14 Fuel Assembhes

4 ,ZFueI Assembly Descnption 14 x 14

CE-1/CE-2

" '0.956/0.966'¢m."
(0376/0381 in.)

1.118cm (0.440' in.)

0071/0066 cm
(0.028/0.026 in.)

* Zirconium alloy’

'20.60'cm:(8.11 in.)

1.473-cm (0.580in.)

| Norr_\_lnal: Guide T-ube'dd_ter Diameter . 1 354 cm (O.533‘in.)

minal Pellet Diameter 0.929 ; oezé*ciﬁ . Sés*irr) 1
I Nominai Clad Outer Diameter o | 1o72em “('6‘42’2'}5’) © 1.072cm (0.422in)
lf Nominal Ciad Thickness N "f”ooeacm (0024'm) '4'"'"'ooezcm(ooz4 in)
: Clad Matenal_ ‘ ‘ » _ ‘ T Zircomum alloy 1 Zu'comum alloy’ '
[NominaiAssemby Emveiops | z1ecm@@azin) | 2tesem@ssim) |
[Nominat Lattice Pitch . -+~ | 1.430em{0583in) | . 1.443;c1n1'7(6:’.;568'ir1'.) i
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'NRC FORM 618, _ ' B v
focrR T - - CERTIFICATE OF COMPLIANCE
L ‘ FOR RADIOACTIVE MATERIAL PACKAGES

1. 8. CERTIFICATE NUMBER . b.- REVISION NUMSEB’ :-¢. DOCKET NUMBER: d. PACKAGE IDENTIFICATION NUMBER -} PAGE PAGES

9297 2 | 71-9297 USA/9297/AF-96. | 4 OF 6

U.S: NUCLEAR REGULATORY.COMMISSION

5.(b)(1)(i) .Fuel Assembly (Contlnued)

Parameters for 16 X16: Fuel Assemblles N
;';'.embly Descnptlon L 16:x16 - 1exi1e | i-\16\"x 16 | 16x16 k _
iy Ty b owsm | ce | Ner | ATOM

: (0360 ;t_nJ"

09500m .
Ny, (0374|n)
YR B @»ai F
‘M%’bg‘lécm

1075¢cm |
(0.423in.)

0.072 cm .
(0.029 in.)

| ctad Matefiar
20 1
H Nomlnal Ass

Zirconium

22.95 cm
(9:03in.)

T f'@«
Nfomi_nal Lamég?}:&cn PR

285 om0 1.2320m 1.430 cm
506 in. %? (0:485'in.)- (0.563 in.) J

:0:041'cm (0:016.in.) - | o.qgs-(:rﬁ(uozs‘:n».)’

i NommaliGuide Tube Quter

1.204/1 224/1'24 em. |- 1204 cm (0.474in) | 1.240cm (0.488in)
[ Diameter ‘ . ;

(0. 474/0 482/0 488 i in: )

0:819cm (0:323in) | 0784cm (0:309:n) | 0.805cm:(0.317in)

- 6“9’5)65ci}3"(6:374-fih') | 0.914cm (0360 in.) ,'0950 om (0.374in)

0. 057.ci (0:023in.) | 0.057 cm (0.023in) | 0. 064 em (0. 025.in.).

Zircof'lum alloy . Ziiééhiumfé!!gy : Z' irconium alloy

| 2139cnigaziny | 21.39cm@.42in) 22.94 om (9:03 in)_

Norninal Lattice Pitch. -  1.260cm (0:496in). | 1.260 cm(0.496in) - | 12700m'0500 in.

503



'(8-2000)

‘NRC FORM 618 B o ’ U.S. NUCLEAR REGULATORY COMMISSION

focrR7i I CERTIFICATE OF COMPLIANCE
) ) FOR RADIOACTIVE MATERIAL PACKAGES ,
1. a. CERTIFICATE NUMBER . - b.. REVISION NUMBER N c.DOCKET NUMBER: ) d. PACKAGE IDENTIFICATION NQMBER " PAGE . PAGES
9297 . 2 71:9297 USA/9297/AF-96 5 . OF * 6
5.(b)(1) Fuel Assembly (Continued)

- (ii) -Non-fissile base-plate mounted core components and spIder-body core components
o :are permmed :

(i) “Neutron sources or other radioactive material are not permitted.

(iv) ’-MaterIals WIth moderatmg eﬂectlveness greater than full densrty water are not

St

ted u 4@
pipe. orﬁ rod béx as speéil

ggshallwbe transported in: Qw‘ raveller paokege InSIde either a rod
?f’mt.lcense Drawm 100 Q:. 58 or 10006E59 specified in

.......

5.(c) Criticality Safety Index
(1)  When transporting fuel assemblies: 07

(2) When transporting loose rods in a rod container: ' 0.0




NRC FORM 618 o - , L © U.S. NUCLEAR REGULATORY COMMISSION.

2}

focrRn CERTIFICATE OF COMPLIANCE

g ~ FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER : b‘. REY!SK)N NUMBER &DOCKET NUMBEH B ¢ PACKAGE lDENTlFlCATION NUMBER P_AGE PAGES
. 9297 L2 ) 719297 _USA/9207/AF-96 | 6 OF -6

6. In addrtlon to: the requrrements of Subpart G of 10 CFR Part 71:

(a) The package mustbe prepared for shrpment and operated in accordance with the: Operatmg
Procedures in Chapter 7 ofthe Traveller chense Apphcatlon Revision 4. . ‘

(b) 'Each ackaging must be acceptance tested and marntamed in accordance. wrth the
Acceptance Tests and Marntenance Program in Chapter 8 of the Traveller License’
Apphcatron Revrsron 4.

The packag authonzed by thlsfcertlflcatewls‘fherebyiauthonzed for use: under the general Ircense

6 M“a“f*”im and March 10, 2005,
f d December 12, 2006.

IEAR REQULATORY commsSion

Date: December n 2006




NRC FORM 618 ' : o ’ U.S. NUCLEAR REGULATORY COMMISSION

‘*257 - CERTIFICATE OF COMPLIANCE

( _FOR RADIOACTIVE MATERIAL PACKAGES . .

s bl ‘a. CERTIFICATE NUMBER . ) b. REVI_SBON NUM:BER "¢ DOCKET NU@EH S - 3 P»f\Q’S.AQE,IQENTIFC?ATION.NUMBER PAGE PAGES
9299. . ) 2. ~71-9299 | - USA/9299/B(U)-85 | 1 OF 3.

2. PREAMBLE

a. This cenmcate is issued to certify that the’ package {packaging and coments) déscribed in'tem & below meets the applicable safety standards set
fonh in Title 10, Code of Federal Regulatrons Part 71, “Packagmg and Transportatlon of Radroactrve Matenal -~

b.- This centificate does not’ reheve the consrgnor from comphance with any requnremem of the. regulatrons of the U.S. Depantment of- Transportanon or
other applicable regulatory agencres including the govemmem 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

(1)
e

A double—wa}led weldedista
Gammacell :m(eczzgiw

.. _p
-,shreldmg’ plug is welded from:304: 'tamless steel and Iead frlled The GCZZO drawer is
welded from 304 stamless e ', nd is lead filled.

CLl 506
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‘NRC FORM 618
(8-2000)
AFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER

9299

b. REVISION NUMBER

2

c. DOCKET NUMBER: -

71-9299

d. PACKAGE IDENTIFICATION NUMBER

USA/9299/B(L))-85

PAGE

OF

PAGES

5(a) (2) (oonfinoed)

~ The maximum package weight (including; contents) is 21,000 ibs (9 524 kgs) The
-_approxnmate package component dlmensmns and weights. are as follows ‘

8708/3950

386 / 175

3)

(b) Contents

(1)

507




NRC FORM 618 C _ o _ - U.S. NUCLEAR REGULATORY COMMISSION
rocu N ' ' - CERTIFICATE OF COMPLIANCE
- . . . FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBEH | b REVISIONNUMBER c. DOCKETNUMBER d PWE lDENTlFICATION NUMBER CPAGE o PAGE§
9299 . - '71*-9299 K USA/9'299/B(U)-‘85 1 3 OF 3
6. Sealed’ sources limited to MDS Nordron sealed source capsules manufactured before February 19,

1973: C-168, C 167, and C-185. In addmon these sources must meet the following:

(a) Sources must conform to the specifications rdentrfred in‘the application in Frgure 42 for the
C- 166 source Figure 4.3 for the. C 167 source, and Frgure 4.4 for the C- 185 source

(b) Sources must be shown't__o not -b_e Ie_akrng within six months prior to shlpment; and

~(c) . Sources fmus_t_not_:paye beenidamag'edfd(;rring their service lite.

8. The package’ authonzed by thls

provisions of 10 CFR.71.17. |
; |
|
v }|'
o

'S: NUCLEAR REGULATORY COMMISSION

‘ RobertA Nelson Chref
_ ‘chen "’ng Branch

'Off ice of Nuclear Material Safety
and Safeguarﬂs

““Date




NRC FORM 618 o _ ' - U.S. NUCLEAR REGULATORY COMMISSION

182000, »
e Tl ' CERTIFICATE OF COMPLIANCE
e FOR RADIOACTIVE MATERIAL PACKAGES
L a CERTIFICATE NUMBER b. REVISIONNUMBER | c DOCKETNUMBER | d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9301 : 4 71-9301 USA/9301/AF-85 1 OF 4
2. PREAMBLE

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

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

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

a. |ssu5p;1:o' Name-and ddress) o : b TlTLE AND IDENTiFlCATION oF: REPORT oR APPUCATION

4. CONDITIONS

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

Packaging

&) Model No.: TNF-XI

(2) Descriptior_l

. pouson BORA resm |s mserted between the mnéf and outer steel sheus of the inner weli

\,Ef Each upp"‘ “plug consusts of two thermal msulatmg disks of phenolic foam, with an’ internal

stiffenerdis k-thade of aluminum alloy The upper plug assembly is encapsulated inside a
0.03 inch-thick stamless steel envelope

!
|
[



e o e e e e T Ty

U.S. NUCLEAR REGULATORY COMMISSION !-

CERTIFICATE OF COMPLIANCE
FOR';RADIOACT-IVE MATERIAL PACKAGES

" d. PACKAGE IDENTIFICATION NUMBER

USA/9301/AF-85

|
]
1
i
i
l

9301

5.(a)  (2) Descnptlon (contmued)

The four pnmary lids closing off the i inner wells are stainless steel circular plates 0.2 inches:

thick-on e center part, and 0.4 inches thick on the periphery. Four bayonet teeth are

welded the primary lid to lock in: ‘the weII ﬂanges A primary lid locker is located between
ell fl: ge and the 'pnmary hd to prevent the rotatnon of the primary hd dunng transport.

~i‘.:14 mches

Overallf‘package d:mensuons

Width : _ " a4inches
Length ~ 44inches
Height "41 inches -
Maximum weight of contents '
7 _ ‘ in-any pail B 25kg
o Maximum content weight ' 300 kg
' © Maximum, package weight

_(including contents) 1050 kg
(3) Drawings |

The packaging is constructed in accordance with the Packagmg Technology, Inc., Drawing
No. 10799-SAR Rev 35 Sheets 1 through 7 .

(b) Contents

g the_reqmrements ‘of. Ennched Commermal
, ; 30g.0r: UO, 2 are authonzed provxded that
the equwalent»UOz mass is less‘than the limits specnﬁed below: '

~

510




" NRC FORM 618
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CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

;‘-‘;g

. U.S. NUCLEAR REGULATORY COMMISSION ll

2 CERTIFICATE NUMBER b. REVISIONNUMBER | c. DOCKETNUMBER | d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES [f
9301 4 71-9301 USA/9301/AF-85 i
5.(b)(1) Type and Form of Material {continued)
Max 2*°U Enrichment Homogenous UO, Heterogeneous UO,
- (weight percent) Powder Maximum Pellet Maximum
' Loading (kg) Loading (kg)
<405 300 300
N .30 203,
4.35 300 259
4.45 300 247
455 294 238
4.65 281 228
475 ~265  219
4.85 255. 208
4.95 244 202
50 239 197

MaximurmGuantity of material per package

(2)

'No: mefe than 2’5fkg of »conteht"s per pail. No more than 300-kg of contents per package.

(©). Crmcahty Safe":'_ lndex ‘ 05

6. - Transport by alr 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
procédures in Chapter 7 of the application, as supplemented;

The package’ must by acceptance tested and maintained in accordance with the Acceptance

ry ) '
hd Tests and Maintenance Program in Chapter 8 of the application, as supplemented; and,

SH - .
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NRC FORM 618 : U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

b. REVISION NUMBER . DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER

- 71-9031- ‘USA/9301/AF-85

(c) Prior to each shrpment the stainless steel components of the packaging must be wsually
mspected Packagings in which stainless steel components show pitting corrosion, cracking,
or pmholes are not authonzed for transport.

8. The packagmg authonzed by this-certificate is hereby approved for use under the general license
provision of 10 CFR 71.71.

9. .Explra“tron;;date @ugustv31, 2013.
o . REFERENCES

' 'Packagmg.Te' ’,nology nc., apphcatlon dated =J _'y 24

Supplements dated October 29 2002 ‘March 7, Apnl3 May6 June 26 July 21, 2003 November 26,
2007; and August6 2008. ,

FOR THE U. S. NUCLEAR REGULATORY COMMISSION

.Eric J. Benner, &

Licensing Branch
Division of . Spent Fuel-Storage and Transportatlon '
Office of Nuclear Material Safety

and Safeguards ’

12,2008



NRC FORM 618
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10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
‘FOR RADIOACTIVE MATERIAL PACKAGES

IL

e. CERTIFICATE NUMBER

9302

b. REVISION NUMBER

2

c. DOCKET NUMBER

71-9302

d. PACKAGE IDENTIFICATION NUMBER PAGE ] PAGES

USA/9302/B(U)F-85 1 OF 8

2.

3.

PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 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 Transportatmn 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

a. ISSUED TO (N me and- Address)

4. CONDITIONS

Thls cemﬁcate is conditional upon fulﬁmng the. requirements of 10 CFR Part 71, as appl»cabl

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Transnuclear Inc., appllcatnon dated May 2, 2001.

and the conditions specified below. _

ch the 3:25 mch th|ck cast le'

A 'igldlng The: overan ‘external. diménsions of -
cask are. 208:inches long and 91.5 inches in outer diameter. The weight of cask
is- 148 840 pounds mcludlng about 10, 000 pounds of neutron shield and 60,000

: ‘poundé of cast lead.

Durmg shlpment
al: package :protectlon

I shell wnthout lmpact llmlters whlch




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

i B CERTIFICATE OF COMPLIANCE

10 CFR 71 :
FOR RADIOACTIVE MATERIAL PACKAGES .
2. CERTIFICATE NUMBER b. REVISIONNUMBER | ¢. DOCKET NUMBER "d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
9302 . 2 ___71-9302. ._USA/9302/B(U)F-85 2 OF 8

/

5. (@ (@ . Descriptio_n {continued)

The containment system of the NUHOMS®-MP197 transportation cask consists of the
inner shell, a 6.50 inch thick bottom plate, 2.5 inch thick RAM access closure witha
- 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
'penetratlon The containment vessel prevents Ieakage of radioactive material from
the_cask cavity. The cask cavity is pressurized to above atmospheric pressure with

an inert gas: (helium). Helium assists in the heat removal. Shielding is provided by
about 4 inches: .of stainless steel;-3.25 mches of lead, and about 4.5 inches.of neutron
shxeldlng Four removabte trunmons are provnded for handling and hftlng of the cask.

Je diameter, of about 67 inches. andan -
C:basket assembly provrdes criticality -
ch-fuel: assembly No credit is givén to -
sket is desrgned to accommodate 61
annels. The basket structure
es (fusl compartments)
er st;mfwess steel boxes and e

“(front) nd'! ottom (rear) 2
fusrble plugs that are designed to melt dunng a t' ire accldent thereby rehevmg
. excessive lntemal pressure. Each |mpact limiter-has two hoist rings for handling.
The hoist rings are threaded into. the |mpact hmlter shelt -During transportation, the
'nmpact Irmtter hoist rings. are removed. An alumlnum therrhal shield is added to the
_bottom impact limiter to reduce the impact: llmtter wood temperature. The weight of
the :mpact hmlters the thermal shneld and attachment bolts, is approxrmately 28,000
lbs _
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" ©.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

. a. CERTIFICATE NUMBER

9302 _

b. REVISION NUMBER c. DOCKET NUMBER - d. PACKAGE IDENTIFICATION NUMBER PAGE

2 ©71-9302 | USA/9302/B(U)F-85 3 OF

(3)

Drawings

The package shall be constructed and assembled in accordance with the followrng
~ Transnuclear Inc., drawing numbers: .

1093-71-1, Revision 0, ' 1093-71-11, Revision 1,

NUHOMS®-197 Packaging ‘ NUHOMS®-61BT Transportable
Transport Configuration , Canister for BWR Fuel Basket Details
1093-71-2, Revision 1, . =~ = . 1093-71-12, Revision 0, |
NUHOMS®-197 Packagrng NUHOMS“—GlBT Transportable
General Arrangement _ o Can'ster for BWR Fuel Basket Details

»'-.1093 71-3. Revision 1, - U0 1083-71-13, Revision 1,

NUHOMS@' MP197 Packaglng o NUHOMS®-61BT Transportable _
Parts Lrst_ R S Camsterfﬂ ,BWR Fuel General

Pt S5

09! 71 14 ReVIS|on1 R
\ UHOMS 61BT Transportabie

1093-71-4 Revi . o
NUHOMS®:M ; ackagmg
éask Body Assembly %

e_vrsron 0 -
' BT Transportable _;V-;‘*::':

,-Revrsron 2

NUHOMS' -MP197" e R °.61BT Transportable |
er Assembly &: S r_ BWR Fuel Canister Details
1093-7° iSior ' 109 ‘Revision 1,
) NUHOMS° P197 Packaglng - o *NUHOMS®-618T: Transportable
‘Impact. erlter Assembly o Canlster for BWR Fuel Canister Detalls' ’
1093-71-9, Revision 0, ' 1093-71-20, Revision 0,
NUHOMS®:MP197 Packaging -~ . NUHOMS®-MP197 Packaging
Impact Limiter Detalls , Regulatory Plate
1093-71-10, Revrsron 0, : S »1093-71-21 Revrsnon 0,
NUHOMS°-61BT Transportable . NUHOMS"-MP1 97 Packagtng
‘Canister for BWR Fuel Basket - on Transport Skids

Assembly
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5. (b) Contents of Packaging

@))] Type and Form of Material

(a) Intact irradiated BWR fuel assemblies, with or without fuel channels, with
_uranium oxide pellets and zircaloy cladding. Channel thickness is limited to
0.065 t0°0.120 inches. 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 onzed when contamed in the NUHOMS®-61BT DSC.

(b) - The maxrmum burn—up and mmlmum coohng times for the mdwudual
assembhes shall meet the requirements’ able 2. In addmon the fuel shall
have been decayed for a time sufficient to mestthe. thermal criteria of
5(b)(1)(c) Thewmaxnmum total allowable cask:h "ioad is 15. 86 KW.-

_-(~c) | ;.«_The max1mum assembly decay heat.of"a":_'f ndlwdual assembly is 260 watts.

5 (d) BWR fuel ssembly pmson matena han meet the desngn requ:rements of -
e Tab]e 3 ‘ ‘

. ?Assembly_ Type

‘ Maxlmum lmtlal
o 'Ennchment
o/fr~235U)

‘Ro Pltch (m)

o ‘\‘Number of Fuel |
- ,.Rods per..
LA sembly

Rod. oDﬁ |

A Minimum Cladd g.., N A A B U N
| ickness (in) 1 0052 | 0034 | 003z | 0032 | 0032 | 0028 | 0026
IMaximum Active | A_ | I R 146-ful | 150-full |
Fuel Length (in) - f - 144 1 146 ’_150' ; 150} 150 -90-partial. | 93-partial f'

i\
L]

“Maximuin. Co-59 content in the Top End Fitting region is 4.5 gm per assembly
Maxnmum Cq—59 content i in the Plenum»_.reglon is 0.9 gm per assembly
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TABLE 2

Intact BWR Fuel Assembly Characteristics

Physical | Parameters

Fuel Desngn o - 7x7, 8x8 9x9, or 10x10 BWR fuel assemblies
_| manufactured by General Electnc or equivalent
' reload fuel

Maxumum assembly welght

Rad:ologlcal Parameters 3

Maxamum Bumup

| Minimum Cooling Tim
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Intact BWR Fu