
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 ofFederal Regulations, Part 71, "Packaging and Transportationof Radioactive Material.."

b. Thiscertificate does .not relieve the consignor from compliance with any requirement of the regulations of theU.S. Department of Transportation or
other applicable 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. ISSUEDTO (Name and Address) .b. TITLE ANDIDENTIFICATIONWOFiREPORT ORtAPPLICATION

Famatm APInc. 99~BW Fuel'.ipn pic oifm'N t"dkd
P.. Bo 146V< iMarch 9, 1 993, asu lmented.,:.ý,
Lynchburg, VA 24506-1646:

4. CONDITIONS

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

5.
" .. ... : ...

(a) Packaging. '

(1) Model No.: 510322 -2ii: 4; - 7 .

(2) Description

A Stel" shipping container for fuel bundles, consisting of a strongback-and fuel bundle
•h . 8i.-, .. ioonted to a steel oiter container. iesearator, bocks,

hipaare 6" x 8"is -1/27 long and havea 318" thick wallo d anc e ctangular gusset plate
weld~d ~ fu~~uhdI~ The 4 uter container is ccrps~o n1

age se Selhll approximt ly:43'dianteter by216 lonig- The maximuVm weight. ofhe
package,~ including contents, is 7, 500. poundi2

The , packagingis, Cconstru .cted anrd assembled in accordance withthe following B3&W Fuel
Comnpa"nyDrawing Nos:.: 1215926 C`, Rev.. 1;, 1215929 P, Rev. 2; 1215930 D, Rev. 2;
1215931ý D, Rev. 2; 121,593q2D, Rv. 2; :21593ý3D, Rev. 2; 1,21,5934 C'iRev. 1;

2-1'59335D,'Rev. 2; 12•16010 D, Rev. 1'.
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(b) Contents

(1) Type and form of material

Unirradiated fuel. assemblies, composed of uranium dioxide fuel pellets clad in zircaloy
tubes. Uraniu m is enriched to a maximum of 5.05 weight percentage U-235. The fuel
assemblies may Contain inserted control rod assemblies. The fuel assemblies have the
following specifications:

T' 5x5. 15x1 5 17x171x7 51

Rods Per Assembly 208 204 264 264 204

0..3N6iinatRrd ;'P itch
(in.) 8. 0.563 0.501 6:496 .0.5625

Maximum Pellet
Diameter (in.)

.Maximum Pellet
e•nsity (%TD)

Nominal Clad
OD (in.)

Nominal Clad
!D (in.)

Assembly 3 ross

Active Fu'e~l
L~ength (in.),

UMairnum U-23'5
Lbding (kg)4

0:3707 0.3671 0.3252' 0•.3232

97.5 97.597.5.

0.430

'97.5

0.422 '0ý379 0.374

0.377

ý8.526.

"144

"25.2

0.370

:24'.24

0.332 0.326,

0.3672

97.5

0.422

0.368

-8.438

1ý20

20."20'

8.517

144,

8.432,

i44;

24.62 24.32

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

(2) Maximum quantity of material per package

Two, fuel assemblies. Total weight of fuel assemblies, including control rod assemblies, not
to! exceedl 300po-unds. Maximum quantity of-radioactive material within a package may
not:exceed a Type Aquantity.
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,c) Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown' on
label for iuclear criticality control: .0.4

6. Each fuel assembly must be unsheathed or Must be enclosed in:an unsealed'polyethylene ,sheath which
will not extend beyond the ends of the fuel assemblies. The ends of the sheaths must not be folded or
taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel assemblies.

7. Hydrogenous shims ar~e not permitted within theI ful ssemblies.

8.,- In additon tot r=equirements of Subpartuof 10 CFr Part 7-

(a) The package shall bbxprepared for shipment and operated ihn accordance wi'th Chapter 7.0 of the*
application.,A

(b) Each packaging-•hall be',mitained accordance with 'sedion 8.2 of the application.

(c) Each packaging shall meet --te acceptaffj-fbgsts in Secton 8.1 of th@,application.

9-.'..;.he packageauthorizd by- this ce if hevpapj fcrusejunder tegeneral: license provisions
of 10 CFR §71,.12.......... ..f .useunde...... generallicense.provision

10. ExpiratIondate:jOctoter 31,ffce 9008

B&W Fuel -C- mpany application dated March 9, 1 993JP.-;

Supplements dated: May 10,,and July 7,1 993; April 13, 1994; June 17," 19,98; November 13,~ 2000; February9
2001; and August 26, 2003,

FOR THE'U.S. NUCLEAR REGU TORY COMMISSION.

John D. Monninger, Chief
Licensing Section
Spent Fuel Project Office,""'
Office of Nuclear Materi'a Safety

3ate" .October'4Ai4,- :2003
. . ... <,, _ • •
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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. Thiscertificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other-applIcable regulatory agencies, including the governent of any.countly through or into which the package will be transported.

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

a. ISSUED TO (Name and Address).

U.S. Depart ment of Energy'
Washington, DC. 20585

4. CONDITIONS

This certificate is conditional-upon folfiling the requirements of 10 CFI

b. TITLE AND IDENTIFICATION OF REPORT-OR APPLICATION

Safety Analysis, Report for the TN-FSV Package, dated
'March 31, 1993, as supplemented: Safety Analysis
Report Addendum for the Oak Ridge Container in the
TN-FSV Packaging, dated June-15, 2001, as
supplemented:'

• • " " •S: •:. .

id the conditions specified below.

5.

Packaging4•
,/

(1M)ý

(2)

Model No.: •TN-FSV . ,

Description

A steel and leadishledshi~prg rradiated nuclear fuel. The cask has two
shipping configurations: Configurati6n l for shipping irradiated'Fort St. Vram high
'temperature gascooled reactor (HTGR)fuel elements, and-cConfigurationr2 for shipping

irradiated fuel parts'and intact irradiated Peach Bottom Unit 1 fuel elements within a'
secondary containmentvessel. Thecask is a right circular cylinder,. with a balsa.Tand.,..

Sredwood impact limiter at each end. iThe packagohas approximate dimensions and weights
as follows:

Cavity diaineter
Cavity length
Cask b~ody outer diameter
Lead shield thickness
Package overall outer diameter,

including impact limiters
Package overall length,

including impact limiters
Packaging weight,(Configuration 1)
Gross package-weight, including

contents (Configuration's 1 and 2)

18 inches
2~199 inches,

31 inches
3.44 inches

78 inches

247 inches
42,000 pounds

47,000 pounds
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5.(a) (2) Description (Continued)

The cask body is made of two concentric shells of Type 304 stainless steel, welded to a
bottom plate and, a top closure flange. The inner shell has an ID of 18 inches and is 1. 12.
inches-thick. The outer shell has an OD of approximately 30 inches and is 1.5 inches thick.
The annular •space between the inner and. outer shelIs is filled with lead. Thebottonm plate is
5.5-inch thick Type 304 stainless. steel. The closure lid is 2.5-inch thick Type 304 stainless
steel, and is fully recessed into the' cask top flange. The lid isI fastened to .the cask, body by
.1!2, 1-inch diameterclosure bolts. The lid is sealed' with double O-ring seals With a leak test
port.' A vent port and drain port are sealed with'single 0-rings and cover plates.,
Configuration 1 uses silicone 0-ring seats and Configuration 2 uses butyl 0-ring seals. The
cask body is covered with a-stainless steel thermal shield composed of 0.25-inch thick -
stainless steel plate over a wire wrap. The impact limiters are constructed of balsa and .
redwoo~d encased, i~nhstain less steel shells. ~ . .

The cask has, two lifting sockets bolted to the cask top flange.' Two rear trunnions are
provided for ca'sk-tiedon

For Confi-guration 1: .

"Irradiated hexagonaliHTGR fuel elements are shipped in Configuration 1. The fuel elements
are stacked in a carbon steel fuel storage cn.taiher, which, has an D of approximately 17.6
inches and an overall length of 195 inches. The fuel storge container. has a 0.5-inch thick
shell, a,2.0-inch thick bottom plate, and a1.i$nch thick lid.T
removable depletedThe iaccommodates a

Fo Cnfiguration 2: .

Irradiated fuel parts and intact Peach Bottom Unit 1 fuel elements are shipped in.
'Configuration 2. Canisters, containing either fuel parts or a single intact Peach Bottom fueli
element, are loaded into a .ntainment vessel, the Oak Ridge
Container. The Oak Ridge Container is composed of a right circular cylindrical vessel and a

.basket assembly.. The stainless steel, essel has a 10-gage(015ic)wlthknsa
overall length of approximately 198 inches, and an outside diameter of approximately 20
inches at the lid end. The lid is approximately 7 inches thick and is closed by12, 1/2-inch
diameter bolts 'and two butyl -ring seals. There is a single penetration through the lid which
is closed by a bolted port cover and two butyl 0-ring seals. The basket-is composed of a
series of discs, "tie r6ds,, a•nd support tubes, with"fiVe fueldcompartment tubes arranged in a
star-like configuration. The basket incorporates fixed bo rated aluminum neutronmpoison
plates. Flux trap .spacers are, positioned axially between stacked fuel partsý ýcanisters, and
the canisters and ,spacers. are positi6nedwithin a stainless- steel sleeve that forms the fuel
compartment.- Canisters Containing fuel parts (called Oak Ridge Canisters) and canisters
containing intact Peach-Bottom fuel elements may be shipped together.
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5. (a) (3) Drawings

The TN-FSV packaging is constructed and assembled in accordance with the following
TransnUclear, Inc. Drawing Nos.:

1090-SAR-1, Rev. 3 1:090-SAR-6, Rev. 3
1090-SAR-2, Rev. 3 1090,-SAR-7,'.Rev. 3
1 090-SAR-3, Rev. 3 1 090-sAR-8, Rev. 3
1 090-SAR-4, Rev. 3 1". 0-SAR-9, Rev. 3
1 090-SAR-5, Rev. 4 1 090'SAR-1!>0, Rev. 2

The Oak Ridge Contai•er and, internals are constructedand assembled inaccordance with'
the following TraSsystcleamr, Inc. Drawing Nos.:

3044-70-156 Rev. 5' 3044-70-6, Rev. 2
3.060, O " -e, 3044-7G-7 'Rev. 2

304,4-70-3, Rev. 2'~ 30.44-770-8, Rev. 1
3044,-70-4, Rev. 2 3044-70-9, Rev. 0
3044-70-5, Rev.2

The Oak Ridge Canister is-constructed and assemibled iln accordanceR with the following
Lockheed •M6rtin Energy Sy Istems,-Inc. Drawing No.:

X3E020566A 75,, Rev. 0r

(b) . Conter IL,•

(1) Type'and form of ateral

(i o o fiirto 1 :'~~
,%, ,•

• \1I

•Irradiated HTGR ffuel elements within a fuel strage container,• Eachz fuel element.
.. consists of a graphite block lcontaining fuel rods. The fuel is composed :of

thorium/uranium carbide and thonumr carbide fuel particles within the.fuel rods. The,
graphiteblbck is hexagonal iin cross section and is approximately 14.2 inches across
the flats and 31.2 inches long. Each fuel. element contains a maximum of 1.A4kg of
uranium'' "enriched to a maximum of 93.'5' Weight percent U-,235 and approximately
11.3*kg of thorium. The maximum bumup is approximately 70,000 MwdiMTIHM,
and the minimum cool time, is 1600 days.
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5(b) (1) Type and form of. material (Continued)

(ii) For Configuration 2:

Irradiated, intact Peach Bottom-Unit 1, Core 2, fuel elements within aluminum
canisters with steelliners. Each fuel element consists oftstackedgraphite annular
rings, or compacts, with an inner diameter of approximately 1.75 inches and an outer
diameter of.approximately.2.75-inches..,The.fuel is composed, of: ated.
~tlioiuiinfureiiiu~m car~bid~epart e~s wii~ thi~e graphite. jhe6 active fuel len'gth IS
.approximately 90 inches. The flel elemenl may, include associated hardware such
S-asýtopplugig, efletor, apparatusi gra pplingl*Ak, etc. Each fuielelement contains av.
maximum of02 go rnu enri hedt a maximumof 93.1 fweih~ere
U-235 anId approximately 1•5 kg of thorium priorI to irradiation. -The maximumbunup
is approximately 73,000 MWdI/MTIHM and the minimumr cool time is 27 years.,:-

(iii) For. Configuratiori" .

Irradiated fuel parts within Oak, Ridge Canisters, as descried in Item No. 5(a)(3),
'. above. The mimmnirimfuel cool time is 15 year§ý. The maxium fissile mass prior to4 irradiation per Oak, Ridge Canister Is limitedas 'shown beloW:

Maximum mass M~ilu:'s
Canister U-235 .Pu-239.+,Pu-241Group ,p.ercanister (rams)., per canister (grams)

1 475

Z-. 865" .4-,'" 191

ý3 200 .*-4'15:

. 275~ 160
5 9100
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5.(b) (2) Maximum quantity of material per package

Total Weight of contents and packaging: material within the TN-FSV cavity not to exceed

5,000 po:unds., ForConfiguration lj.this includes fuel elements, fuel storage container, and

depleted'uranium sh-ield•plug. For Configuration 2 this includes fuel maferials, Oak, Ridge

Container, basket. Oak Ridge Canisters, Peach Bottom fuel' canisters, flux trap Spacers, and

other packaging materials.

(i). For the contents described in Item 5(b)(1)(i):

Six fuel elements, with decay heat no to exceed 60 watts per fuel elemennt.

(ii) For the contents:described in Item 5(b)(1)(ii) d 5( "".)(iii):

Total weight of fuel materials, canisters, and flux trap,,sacers within the Oak Ridge

Container *not to exceed 1,789 pounds. Decay heat~not to exceed 120 watts per

package. The maximum decay heat'per Oak Ridge Canister is 35 watts, except that

the moximum decay heat per Oak RidgeCans ter in the position next to the lid is

7 watts. The maximum decay. heIn any c-Iros sectional region corresponding to the

axial length of anOakRidge Canister is 55.Watts, except that the maximum decay

;heat in the cross ,sectional region rnext to the ld is 35 watts.

Canisters contan•ing inta.ct.P.ac..Boom fuel elements and Oak Ridge Canisters

containing Irra•iated fuel parts mut. be.loaded into the Oak Ridge Container fuel

compartments as follows, j

Loading Pattern One Fuel Compartment Other Four Fuel Compartments

., 1.Four Group 2 Canisters - Four Group I Canisters,

2 'Four Group 5 Can~isters ' Four Group 1 Canisters

3 One Peach'Bottom/ E~el'nnt and One Peach Bottom Element and

One Group 4 Canister ~ One Group 4Canisterk

4 Two Grou~p.3 Canisters and~ O~ne Peach Bottom Element and

"Two Group 4 Canister§ One Group 4 Canister .

Flux trap spacers, as shown in Transnuclear, Inc. Drawing No. 30 4-70-3, must be

positioned axially between any two Oak Ridge Canisters.
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5. (c) Criticality Safety Index

Minimum transport index to be shown on
label fori. nuclear criticality control: 100

6. The package must be leak tested as follows:

(a) For Configuration 1:

(1) In the 12-month period prirto" shipment and after seaf replacement, each
containment seal must be tested to show a leak rate no greater than • x 10-3
ref-cm3/sec. The leak test must havasensuhvitivthaa ity of at least 5 x 10-4 ref-cm 3/sec.

(2) Prior to each shipment, the package seals (main seal and vent seal) must be leak
tested in accordance with Section 7.1 .2 of the SafetAnalysis Report. The
acceptance criterion is a leak rate no greater than 1 x 10Q. ref-cm 3/sec. The test must
have a sensitivity of at least 1 x 10' ref-cm3/sec. The drain seal must also be tested
if the drain port cover has been removed since the seal was last leak tested.

(b) For Configuration 2:

(1) In the 12-month period prior to shipment and after seal replacement, each
containment iseal of th outer cask and the Oak Ridge Container must be tested to
show a leak rite no greater than Ix 1•O"'ref-cm 8.sec. The leak test must have a
Ws ensitivity of at -least 5 x 10-8 ref -cn9/sec.

(2) Prior t each shipment, the Oak Ridge Container containment seals (main seal and
vent seal) and the outer cask containment.5eals (main seal and vent seal) must be
leak tested in accordance with Section 7.1.2 of the Addendum. The seals must show
no leakage greater than 1 x ref -cm/sec or no leakage when.tested to a
sensitivity ofat'ieast1 ~x i•10- re m3 /sec. The drain seal of the outer cask must also

be tested if the drain port cover has been removed since the seal was las leak
tested.
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7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment andoperated in accordance with the Operating
Procedures of Chapter 7 of.the Safety Analysis Report for Configuration 1, and Chapter 7 of
the Addendum for Configuration 2.

(b) Each packaging must meet the acceptance tests and must be maintained in accordance with
the Acceptance Tests and Maintenance Program of Chapter 8 of the Safety Analysis Report.
In addition, for Configuration 2, each packaging must meet the acceptance tests and must
be maintained in accordance with the Acceptance Tests and Maintenance Program of
Chapter 8 of the Addendum.

(c) Prior to each shipmenl for Configuration 1 and Configuration 2, the cask main closure seal
and vent seal mustbe inspected. The drain seal must be inspected if the drain port cover
has been removed during preparation for shipment. All seals must be replaced within the
12-month period prior to shipment, or earlier if inspection. shows adefect. In addition,
prior to each shipment for Confi 2, lg ontainer main closure seal and• •onfguration,2 the Oak R"•" •'de Co"

vent seal must be inspected' All.seals must be replaced within the. 12-month period prior to
shipment, orrearlier if inspecfion shows any defect.

The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12, until October 1,2004, and under the provisions of 10 CFR 71.17
thereafter.

9. Expiration date: May 31, 2009.

REFERENCES

Public Service Company of Colorado application dated March 31, 1993; as supplemented February 24,
June 2, and June 14, 1994; and September 11 and December 7, 1995.

U.S. Department of Energy supplements dated* March 24, 1997; March 24, 1999; June 15, September 18,

October 2, 2001, and April 22, 2004.

Transnuclear, Inc. supplements dated September 19, 2001; and March 1, May 17, June 14 and 21, 2002

June 3, and July 21, 2003.

FOR THE U.S. NUCLEAR R I 'ATORY COMMISSION

John D. Monninger, Chief
Licensing, Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguars

Date: May 21, .2004
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Transnuclear, Inc. Transnuclear, Inc. consolidated application dated
SFourSkylineDrive August 4, 2003.
HHathobrne, NYW10532

41. :CONDmTONs ~ ~
This certificate is conditional upon fulfillg the requirements of 10 CFR Part 71 as appliable and itions specfied below.

5.
a. Packaging: . ';. ':

(1) Model No.: NUHOMSO MP187iAulti-Purpose C1sk

(2) Description: , .... ___

The NUHOMS MP187 Mftt rpsCs ( kag) consts 6of an oUter cask, into which one of
the four different ry shielddcnt DrIn6 shipment energy-absorbing
impact limiters are utlzdfradtoa pacikage p-rotectitn,

Cask

The purpose of the cask is to provide containment and shielding of the radioactive materials
contained within the DSC during. shipment. The cask i constructed of stainless steel and lead
with a neutron shield of cementitiods terial. iTheinside cavity.of the cask is a nomina1 68
inches in diameter and 187 inches long., The bottoii, access closure is approximately 5 inches..
thick anfd 17 7inches in diameter, secured by 12 1 -inch diameter bolts. The top closure; is,
approxima"tely 6.5inchesthick -and is secur"ed by 362-inch diameter bolts.' Both closures are
sealed by redundant O.rings.

Containment is provided by a stainless steel closure lid bolted to the stainless steel cask. The
containment system' of the NUHOMS MP187 transportation cask consists of (a) the inner shell,
.(b) the bottom end closure plate, (c),the top closure plate, (d) the top closure, inner 0-ring seal, (e)
the ram: closure plate, (f) the ram closure inner 0-ring seal, (g) the vent port screw, (h) the vent
port 0,ring seal, (i) the drain port screw, and (j) the drain port 0-ring seal. No credit is given to the
DSC as a containment boundary.

Shielding isprovided by 4 inches of stainlessisteel, 4 inches of lead, and approximately 4.3 inches
of neutron shielding. The overall length'.of the.cask is approximately 200 inches; the outer
diameter is approximately 93 inches. The maximum gross weight of the package, with impact
limiters,, is approximately 282,000 lbs. The total length of the package with the impact limiters
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attached is approximately 308 inches. Four removable trunnions (two upper and two lower) are
provided for handling and lifting.

Dry Shielded Canisters (DSCs)

The purpose of the DSC, which is placed within the transport cask, is to permit the transfer of
spent fuel assemblies, into or out of a storage module, a dry transfer facility, or a pool as a unit.
The DSC also:provides additional axial biological shielding during handling and transport. The
DSC consists of a stainless steel shell and a basket: assembly. The approximately 5/8-inch thick
shell.has an outside diameter of about 67 inches and an external length of about 186 inches. The
DSO, basket assembly provi~des criticality crntrýol and contains 6ý.storage positioni for each fuel
assembly. The bbasket isicompos6det f iculf sapa•66r discs manchlidnfrom thickcarbon steel•
'plates.Axial support for the DSqbasket is •proed bfour, high strength steel support rod

Imblies. Carbon steel!66nip6nent's of each DSC bask etsI smbIiy are electrolytically'coated
with a thin laiefrof nickel itonhibit corrosion. .

On the. bottm of eachDSC is a grapple nng, which is used to transfe a DSC horizontally from
the cask intoand out of df-, storage modules. Because of thqi.tur o o• the fuel that is to be
transported, ,four, different typesof DSCs are designed foi- he Package. Variations in the DSC
configurations are summarizediY•o.: -I-

* Fuel-Only Dry Slilded Canisti2(Q.'ODSCS, -

The FO-DSC has a. cA Ang ofa m inch -pd hasi7olid carbon steel shield
plugs at each end. TheFl e igd onin L ip~)4 intact•Babcock and Wilcox
(B&W) pressurized waterctr (PWR) spent fuel asser-iie6. The PZ-DSC basket assembly
consists of'24 gull e arIi b€ wi i ated neutron absorbing plates, 26
spacer discs, and 4'suppor- rdodassemnblies.-

Fuel/Control Component't Dry Shielded Cmil ter (FC-DSC)

The FC-DC has an intera• cavity length of approximately'73 inches to accommodate fuel1
with the B&W control Components intaglled. ,Toobtathe, increased cavity length, the1tshield

,Oplugs are fabcted from a composite of ledandsteel. The F-:basket is similar tothe
FO-DSCexcept that the supportrod a•ssemblies and gu sideisi eyesiariipproxiiiimateiyý6-inches
,Jn•ger'The FC-DSC is~also' degn•esdi Anootin £:p t4it iiu. sebio s wi th ct to 24j -`asembiswt onrlmo... '""• " i."bi ss m Si lh o tr lcom L r •• •ii i:!!/!1!!•:•:),:1 : ts ., - ".. •• '- ,.• .. ":;1 ,

!

* Failed Fuel Dry Shielded Canister (FF-DSC)

The FF-DSC. has an internal cavity length of approximately 173 inches to accommodate 13
damaged B&W PWR.,spent fuel assemblies. Because the cladding has been locally degraded,
individual (screened) fuel-cans are provided to confine any gross loose material, maintain-the
geometry for criticality control, and facilitate loading and unloading operations. The FF-DSC is.
similar to FC-DSC in most respects with th&e exception of the basket assembly. The FF-DSC
basket may be fabricated from austenitic- stainless 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 solid carbon

steel shield p lug at each end. Thle24PTI-DSC will accommodate 22 to 24 Westinghouse (W.E)

14 x.4 PWR4spent fuel assemblies, including control components. Control components authorized

that are integral to WE 14x14 fuel assemblies include rod cluster control assemblies; thimble plug

assemblies, Kand neutron source assemblies only.. Fuel assermblies may be damaged or intact as

described in 5.b(2)(a). The 24PT1 -DSC basket assembly consists of 24 guide sleeve assemblies

with .integral.15orated neutron absorbing plates, 26 spacer discs, and 4 support rod assemblies.

Up to four screened individu'al failed fue Icann are provided, for storage of damaged fuel within the

guide sleeve assemblies. These failed fuel cans are similar in configuration t6 the: FF-D8Cfailed

fuel cans.

im-pact Limiters

The impact limiter shells are fabricated from stainless steel. Within;, tat shell are closed-cell

polyurethane foam andiummnum honeycomb material, The impact limter is attached to the cask

by carbon steel bolts Eachý ipact limiter is bolted to the caskL body thrugh the neutron shield top

and bottom support rihgs. The~weight of each impact limiter is"approximately 15,800 lbs.

i ipDrawings
(•

'The package s
VWest Drawing

'.NUH-05-4000NP, Revision •,' ' x
ýSheets 1. throuh~
MP187 MultiPurpos•Cask % 'K,

General.Arra.ngerneiit,

NUH-05-4001,'Rvision5 5,
Sheets I through 6>
MP187 Muiti-Purpose Cask

Main AssemblyK

NUH-05-4002, Revision 51
'Sheets 1 and 2
MPI.87. Multi-Purpose Cask
Impact- Limiters

NH-05-4003, Revision 10,

Sheets 1. and2-
NUHOMS®MP187 Multi-Purpose CE

On-Site Transfer Arrangement

Transnuclear

!Ii . 'Sheets 1 t5rodt5 ' !h 5
:UI1,•M•S•K'•F-DSC
PWR Fuel Main Assembly

NU H-05-4006NP, Revision 7,
Sheets 1 and 2
KNUHOIMS(D MPi 87 Multi-Purpose
-Transportation Skid/.Personnel Bar'rier

ýj

NUH-05-401 0, Revision 2,

Sheets 1 through 6
NUHOMS® - 24PT1-DSC
Main Assembly
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5.b Contents of Packaging

(1) Type and Form of Material:

(a) lntactfuel assemblies - Assemblies containing fuel rods with no known or suspected cladding
defects greater. than hairline cracks ot' pinhole leaks are authorized when contained in the
FO-DSC,,FC-DSC, or24PTl-DSC.

(b) Damaged fuPl assemblies - Assemblies containing fuel rods with known or-suspected cladding
defects greater than hairlineýcracks or pinhole leaks.or with cracked, bulging, or discolored
cladding are authorized when, contaiin failed futiecn in the FF-DSC or the24PT1-SC.
Spent fuel,~ with plutonium in excess *61f-2 cufieg per package, in the form of debris, particles,
loose pellet- and fragmented r'ods rassn~ble's ate, o' authorizedipDamaged fuel assemblies:
may be shipped wiho ihot*oto compnen~ts.

(C) (i) iThe f uel authorize'd for shipment. n the NUHOMS-M P 187 Fb,ý FC, or FF DSC is B&W
1 5x1 5 uranium oxide PWR fulassemblies with a maximum ini~alL pellet enrichment of

. .we.t of Q ,.and. a total uranium contentr0ft exe 466 Kg per assembly.3.43% by We466hKgoper assembly.

(ii) The -fuelauthorized for Sb, Int in the.NUHOMS - M ]P87 24PT1-'5SC is WE 14x14
stainless steel clad (SCO 4aoy z l tmixed o i [(OX) PWR4fel assemblies as
described 1hsiable 2. ~

(d) Intact B&W 1 5x•15 fuel assembliet without contr coponents shallb6b shipped only in the
•FODSC. IntaCt B&W o5x 1 fuel a Ili sit trol coryý06nen'shall be shipped only in

~the FC-DSC.

(e)•Intact WE 14x14.f ue aweth orit corol componentshall be shipped only in the
.24P.T-DS. Corffrol component's 'auth6rjd eentegyal to" W1-14,1fuel assemblies include

rod cluster control assemblies, p.....a.ss.mbliesand uon source assemblies only.

;(f) The maximum burn-up an, minimum ixl 5 assemblie

•):;,f• en; ....... bur~u'• ......oo ng iolnd iv:idua BWiepx1n• 5assemb•ies$i:4.:
f (m)ihall rLneet thLterequirementsio Table 1 In.L dditfl 1 " , .the.fuel shallehave been 'decayedfor a'

time sufficient to meet the thiermal criteria ofAý.b(!)(g) and (h). The mnaximum total allowable
~cask heat load is 13.5 .kW.

(Ii) The maximum enrichmrent, burn-up and. minimuim coolingtilmes for the individual WEl 4x1 4
fuel, assemblies Shall meet the requirements Lof- Table 2., In addition, the'fiu6l shall have been"
decayedj fora time sufficient to meet the therml r...ieria Of 5,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 (including controlcomponents when present) of- B&W
15x15 individual fuel assembly is0.764 kW*. referred to as. Type I, or 0.563 kW, referred to
as Type 1I.

(ii) The maximum assembly decay heat (including control components when present) of WE
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 1.5x1 5 fuel assemblies stored in the FO, FC and FF-DSCs
shall be cooled for at least 8 years.

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

24 ,W Aitat
(2) Maximum, q•i'ntity of 'matera perpaka e:.,..,..••. .. . - ... . • . ,.

(a(i fur~el ildeci 1 dam %best~ bn mhF, ore iF-iS~:2 W~~tcflsemblies fuel assembhes,•f•th, more tan1 5 damaged fuelrods

per assembly. \y~re a DSC is'to be loaded withlfewer fuel assemblies than the DSC,
capacity, dumrty fuel assemblies with the same nominal Weight as a standard fuel
assembly shall be nstalled in the unoccupied spaces.

(ii)ý For rmraterial describ=D•d .b(_1) tod be stored. in the•- TI-DSC 22 to 24 PWR fuel
ass emblies of whichup-t four ma, 4b4rnadWd 1 4x14 SC fuel assemblies with the
lance 4 MdbftWuE ae ynbel so6-.r No moretfhan one damaged WE..... 14 i MX •fuelaisS 'ern 6y(,n bstrd:pr2P-DSC'with thabalanI ce .intact ýWE

1 4xl4 SOfuel:a6ssrnb is. Th ssmbles shIýhal e no m0re than 14
damiraged .uel rodspr asembly and shall b6.stord in t !bfourter corner fuel assembly
locatJo~igiabng the 45?, 13 3 azimpth of 24PT1-SC. A 'DSC may include
twoerptyý slots if he ar located on nitrically opposite 16otions With respect to the
0°- nnalempty fuelslots shall be loadedwith
-dummy, fuel, assembs thatdspl~o same or greater amount of volume• andwith the
-samenomina1ight as a standha, iesemr:bI Fuel spacers shall be Iocated~at the
b6ottom land tio eachuel

ft/dac fuel asqseron aý detrh fulasmblies within the' DSC.: Failed

()For material described in 5.b(1):,.1he approximate maximum payload (including control,
~components when present) is 81,1 00 lbs.

I =lnc ::a•I

313



NNRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
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Table1- 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)*" in the Type I Type II (MWD/MTIHM)* in the Active Type I Type II
Active Fuel, Cooling Cooling Fuel Region Cooling Cooling
Region Time Time :(w/o U-235) ,Time Time
(w/oU-235)' (years) (years) (years) (years)

<23,200, Ia 5 5 33,o00 2.90 7 10

23,200 2.38 5 5 34,000 2.95 7 11

24,000 2.43 5 8 35,000 267 7 14

25,000 2.49 5 _a ~35,600- 2.99 7 1 -1

26,000 ' 2.553 .. ,... 5 3 .03813

27,000 2.61 75 37,00 3,Q0 8 14

28,000 2.. 5 8 37,000 3.07 ,, 814

29,000 2.00, ? 6 10 38,000 19 15

29,000 25 8 39,000 3.15 9 16

30,000 17q ~ 6 8 _-40),000' 3.19 4 9 17

31,000 '.81I 6 9

32,000 p.8 61 MegawatfiDay per Metric Ton of Initial Heavy Metal

Ta••e 2 - 24P SCFe Cooling:Time

I''.. .. .. 'j' • ,nimumf Coling TiMeO Max
FuelType .. Erichment. ,--..mum Heat Load Per Cask /uMax

~ ~e~ien .~Bmup ~ ~'Assembly Heat Lead
~(Weight %),I (Weight %) [(MWD/, M`TU)1 (Incl; Control Compn-neqts~

WE 14x4 Stainles Steel.. .
Clad (SC) , :3.76 Ue ~5,O00

WEay5 i 4cl4d O n teg3auFulP '40,000 38 years/14 kW/
(Mayd__2_oe Include ,a l 0.583 kWBurnable Absorber, bo3.2on

coated fuel pellets) 3225U35,000

<7.0.71 21U
S2.84 fissule Pu, 2.78 fissile Pu

WE1x4MX(64 rods) ,I (84'rods)
3.1E.ss1ePux305tisu P 25,000 30 years/i3 3706 kW/

(92 rods) , (92 rods)029k
3.31: fiasile Pu 3.25>fissile Pu

(24 nodSl .... 4 .odL... '_____

Notes:
1 I Control component cooling time must be a minimum of 10 years.
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5.c Transport Index for Criticality Control (Criticality Safety Index)

Minimum transport index to be shown on the label for nuclear criticality control: "0"

6. Type I fuel assemblies shall be loaded only into the four innermost cells of a DSC, while Type II
assemblies may be loaded into any cell when using the FO-DSC or the FC-DSC. The FF-DSC
has no Type I or Il placement restrictions. The 24PT1 -DSC has restrictions on the location of
damagedfuel assemblies per Section 5.b.(2).

7. For operating controls and procedures, in addition to the requirements of Subpart G of
10 CFR Part 71:.

a Each package shall be both prepared for shipmeit and operated in accordance wffi-thhe
Operating Procedures ilWChapter 7 of the application,, as upplemented.

b. All fabrication acceptance tests and maintenance shall be performed.. in accordance with:
the Acceptance Tests and Maintenance Program in Chpter8', as supplemented. In

(1)ditin h'ts whl-icu e ldbtent on IIniui
(1) With the exception the wtlen t inner shell and top forging, all longitudinal

and cirpumferentii~l t~ier shelf ields, wIhie the containment boundary of the
cask-,shall be: radrphlcallynspct p t Wth acc a standards"naccobrdance I w ith' ;SME Code Settion flll4vcisioneptance standards in• acco~~~~~a ~1, NB-5320."Te.. dne , e••The weld

beteen the innr shel a 4opforging shallb'e venfied by RT or ultrasonically
inspected (LTi{rhe substiilon of UTafEihe daminatio6ý6f, the completed weld may
be made proVidgjh examination is performed using detailed written procedures,
S provenby actd-4,depntratio to the stfci of the inpector as capable oftecinfectdecribedin A E CodeSction Ill, Division 1

Subsection NB

()Verification of tlie DSC outer top cover plate wedb ihrvolumetric or mtultilAyer, PT
examination. If PT is- used, at'a minimnumn it mustinclude the root, each successive.
114 inch weld thickndss7 and.the~finaql layer..The inspection of the weld rmust be:
performed by qualif ied personnel nd shall'meet~the acceptance requirements of;
ASME B&PVC Section 111, NB-5350. The inspection process, including findings
(indications) shall be m~ade a permanent part of the licensee's records by video,
p hotographic, or other means providing anieqquivalent retrievable record of weld

, . • inegit . -. . ,=o t r

(3) The minimum lead thickness in the main caskbody, away from the trunnions and the
top and bottom forgings, shall be 3.90 inches.

(4) The neutron shield shall have a minimum thickness of 4.31 inches.

8. This package is approved for exclusive use rail, truck or marine transport.

The package althorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.
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10 CFR 71 CERTIFICATE OFCOMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

L a. CERTIFICATE NUMBER b. REVISION NUMBER . DOCKET NUMBER PACKAGE IDENTIFICATION NUMBER PAGEL ,• 9255 9 71-9255 USA/9255/B(U)F-85 OF

10. Expiration Date: October 31, 2008. I

REFERENCES

Transnuclear, Inc. application dated August 4, 2003.

TORY COMMISSION

Date: October 1•,;
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION(8-2ooo)

1o CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

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

9258 3 j 71-9258 USA/9258/B(U)-96 1 OF ,3

2. PREAMBLE

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

b. This certificate does not relieve the consignorfrom compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable 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 Addess). b., TITLE.AND IDENTIFICATION OF REPORT OR APPLICATION

MDS Nordion MDS Nordion consolidated application Ldat6d.
447 March Rad . August 1, 2003, as stupplemented.
Ottawa, Ontario, K2K 1X8
Canada

4. CONDITIONS

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

15.
(a) Packaging

(1) Model No.: F-294

(2) Description

A steel encased, lead shielded shipping cask f•:rspecial form sources. The package
consists of acylindricalcasi body with coolingons, a closure plug, a cylindrical
exthi a sinessshied 1 top crush shielad, a permiannt skid,i and a remt ovable a shipping
skid. Thespecial form sources siare heationedbyka source carrier within the cask
cavity., There arei tw alternative source carriers. The F-31r3 source carrierbhonds
forty special for'm sources in a single ring configuration.I The F-457 source carrer.
holds eighty special form sources in a double ring configuration.

Thle cask body is constructed of a 1/A-inch thick inner stainless steel shell, and a -
inch thick outer stainless steel shell. I The annulsus between, the inner outer shells
is fillediwith ead, approximately 11b.linches thicktdhc. The cassk is closed by a 2 % inch
thick stainless steel closure lid and 16 one-inc dianmeter bolts. Aelead radiation
protection plug. is fitted to the caskclosure plate.Stainless steel.fins are welded onto
the exterior of the cask todissipate heat. The, cask is surrounded by, a cyl[indrical
fireshield which is, constructed of ceramic fiber the rmal. insUlation encased.in carbon
steel shells. A composite. assembly consisting of a finned crush shield that acts as an
impact limiter and a fireshieald it bolted to the tdopend of the ýcask. The, cask is
e .quippe~d with a flixed. skidcand a Shipping skid comiposed of steel beams. The fixed
skid includes, a sheet of thermal insulation enclos'ed in steel.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

-b CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1 CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGEIDENTIFICATION NUMBER PAGE PAGES

9258 3 71-9258 USA/9258/B(U)-96 2 OF 3

5.(a) Packaging

(2) Description (continued)

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

Cask body outer diameter
(excluding cooling ýfins)

Cask body height
.Cask cavity inside diameter
Cask cavity inside height
Lead shield thickness -
Fireshield outer diameter,"
Overalli package dimensions
(including shipping skid)

width
length
height

Maximum contents weight
Maximum package weight

(including contents)

36 inches
.,52 1/4. inches:111 •/2 inc~hes

1 9 3/4 inches
11 1/4 inches
47 inches.

78 inches
78 inches
80 1/2 inches
40 pounds

21,000 pounds

(3) Drawings

The packaging is constructed in accordance with MDS Nordion Drawing Nos.:

F62§401-001, Sheet 1,Aiev. F,
F629401'001, Sheet 2,, Rev....
F629401-001, Sheet 3, Rev. D,
'F629401-001, Sheet 4, Rev. F,
F629401 -00i,'Sheet 5, Rev.. F,
F631301-001, Rev. B, and,
F645701 -001, Rev. A.

Contents

(1) Type and 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

(b)
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2M0)
( 2CF071 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER C. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES1 9258 3 71-9258 USN9258/B(U)-96 3 OF 3

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

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

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

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

8. Revision 2 of this Certificate may be used until October 31, 2009.

9. Expiration date: December 31, 2013.

REFERENCES

MDS Nordion application dated August 1, 2003.

Supplements dated: March 12, April 20, May 20, 2004; and September 12, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Eric J. Benner, Chief
Licensing Branch,

rDivision of SpentFuel Storage and Transportation
Office of Nuclear Material Safety

and Safeguards

Date:
I z1
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[iNRC FORM 618 U.S. NUCLEAR REGULATORY*COMMISSION2 c7,o CERTIFICATEOF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER [C..DOCKETNUMBER rd. PACKAGE IDENTIFICATION. NUMBER PAGE PAGES

F 9261 5 71-9261 I USA/9261/B(U)F-85 I 1 OF 10%

2. PREAMBLE

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

b. This certificate. does hnt relieve the consignor from compliance with any requirement of the-regulations of the U.S. Department of.Transportation or
other applicable reutory agencies, including the government of any country through or into*hich the package will betransported.

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

a. ISSUED TO.(Name 6andAddress) b. TITLE AND IDENTIFICATION OF REPORTrOR APPLICATION -

'Holtec nhe atoa ýHle ttra na'Ropr No. HI-951251 ,.Safet
- Holtec Centerj -Anaiiysis Report for the Hol6tec Interniational Storag'e,

555Li~ncoln DiveW s T~riis.ort, And~e6sJ~ -Cýk ytm(l'ý- P.O
1Vfaritr~J003ps yte)Rvs~ 12- Apted. October-9 0

4o NJ 085' Reiso

4. CONDITI".ONS

This: certificate is- conditional upon fuffilling the 'requirements of 10 CFR Part 71, as applicable, and the conditionszspecified below.

(a) Packaging .

1 (1) Model No.: HI-STAR 100 System

(2) Description .

The HI-STAR 100 System is a canister System comprising a Multi-Purpose Canister (MPC)
insidet•fan overpack designed foroth storageadtra•r (w.aithon ipact limiters) of
irradiatedrnucler fu.el. The HI-STAR 100 Syst Iem consistsb inecageii!M~ that
"hous~e theýýspent nuclear fuel and an overpack that provides the containment boundary,
helium retention boundary, gammaandneutron radiation shielding an•dheat rejection
Icappbi ,lityi T -h e ou Iter -diame Iter of the 6 ,verpack~of the, HI-7STA .R 1 0j'a 'rxm'aely'
inches... t itersanapproximatey 128i hese it impact limiters M Max-

gross weg~ for transportation (includiIpg oerpack,- MPG, fuelr and impact limiters) is -

:II':I282,0O0Cpou tolerances g•rm in 1. ane to the. safety.analyse.s aecalre, outIn th
"'dA r .a"in gs.. liste....low .. 7..

Multi-Purpose`.Canister

EF>MC-3 MP-68,andMPC680F. AlJ:MF s are design'ed:4to have idntical,
ime-pions,, except those MP-EIFs. uso-designe~d ýfor ,the-Ti.ojan p ant,

,'approximatel nine iihssoeitathe-generid, H66., P-;dLesý3n. A Single
d'i~ prbvided.-that is capa ble of ontaining e,6y; ofM9 htw~~gt

B.-e'ineTý';h` MUPc24's'e-he's~tis .di~igneid tobýo"n'ta'ihnt djuto 24ýPrssunz&e>' Water
PWR) f~U6i a~ssemblies;,theW MG31 esigried tq`ýddntqin up o` 1i~tact 32 PWR
as; ýand;'thd&PC-68 adhdMPC-68F are 'designe'dto ,cdjtain ýuop toý8 ýBoilin'W ter
'BWR) fuel assembrblies.b BRý fI debri ma esipe only in teMC6F
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5.(a) (2) Description (continued)

PWR spent fuel assemblies classified as fuel debris may be loaded only,.in MPC-24EF.

The Hi-STAR, 100 MPC is a welded cylindrical structure with flat ends. Each MP C is an •
,asse•miblyconsisting of a honieycombed fuel. basket, baseplate, panister shell, lid, and
closure ring. Theouter diam eter and cylindrilca height ofeah genericMPC sf The
outer dianmeter of the Trojan MPCs is thIe same.as 6the gieric.MPCgbut the height is
a i yinehorer than the generic MP, design. A seer spacer is usedwith
the Trojan plant MPCs to ensure the MPC-overpack interface is bounded by the generic
.design. The fuel basket designs vary based on the MPG rnodel. The MPC pressure
boundary is a welded enclosure constructed entirely of a stainless steel alloy.

Overpack'

The HI-STAR 100 overpack is a mUlti-layer steel cylinder with a welded baseplate and bolted
lid (closure plate). The inner shell of the overpIck forms an internal cylindiical cavity for
housing' the MPG. The outer surface of the overpack inner shell is buttressed with
intermediate steel shells for radiation shielding. The overpack closure plate incorporatesa
dual 0-ring design to ensure its containment function. The containment system consists of
the0 overpack inner shell, bottom plate, to flange,2top closure plate, top closure inner O-ring
seal, vent port plug and seal, and drain port plug and seal.

Im.0pat fimiters

The-HI-STAR 100 overpack is fitted with two impact limiters fabricated of aluminum
honeycomb completely enclosed by an all-welded austenitic stainless steel skin. The two
impact limiters are attached to the overpack with 20 and 16 bolts at the top and- bottom,
respectively.i '

(3 ) Drawings

The package shall be constructed, an~d assembled, in accordance with the following drawings

or) figure incHltsr:setI Arwn32, Sh ys 15 e.1

or igues n Hltc International Report No. 1-1-951 251, Safety Analyis Report for the
Holtec International Storage, Transport, And Repository Cask System (HI-STAR 100 Cask
Systems) Revision, 12:.

(a HI-STAR 1.00 ,Overpac'k Drawing 3913, Sheets 1-9, Rev. 7

(b) MPG Enclosure: Vessel Drawing 3,923, Sheets 1-5, Rev. 14

(c) MPC-24EJEF Fuel Basket Drawing 3925, Sheets 1-4, Rev. 5

(d) MPC-24 FuelBasket.Assembly Drawing 3926, Sheets 1-4, Rev. 5

(e) MPC-68/68F/68FF Fuelv Basket Drawing 3928, Sheets 1-4, Rev. 5
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5.(a) (3) Drawings (continued)

(f) HI-STAR 100 Impact Limiter
CoO No. 9261, Appendix B

(g) HI-STAR 100 Assembly

for, Transport

(h) Trojan MPC-24E/EF Spacer Ring

(i)ý.. Da maged Fuel Container
for, Trojan Plant, SNF

(j) Spacer for Trojan Failed FuelQCan

(k) Failed Fuel Can for Trojan

(I) HI-STAR 100 MPC-32

Drawing C1765, Sheets I and 2, Rev. 2;
Sheet 3, Rev. 1, Sheet 4, Rev. 2; Sheets 5 and

6, Rev. 1; and Sheet 7, Rev. :0.
Drawing 3930, Sheets 1-3, Rev. 1

I

Drawing 4111, Sheets 1-2, Rev. 0

SDrawing 4119, Sheet 1-4, Rev. I

Drawing 4122; Sheets 1-2, Rev. 0

SNC DrawingsPFFC-001, Rev. 8 and
PFFC-002, Sheets 1 and 2, Rev. 70

Drawing ,3927, Sheets ,1-4, Rev. 6

5.(b)= Contents >. / 9
(1) Type, Form; and Q•iantity of Mateiia[ l ;

(a) Fuel assemblies meeting the specifications and quantities provided in Appendix A to
this Certificate rofCompliance and meimeting the requirements provided in Conditions
5.b(1)(b) through 5.b(1)(i) below are authorized for transportation.

() The followngdefinitions apply:

Damaged Fuel Assemblles are fuel assemblies with known or suspected-
cladding defectsas determined by review of records, greater than pinhole:
leaks or hairie cracks, missing;fuel rods that arenotreplaced with dummy

fuel rods," issing structural componehts such'as grid spacers, assemblies
whose, struc~tural~ integrity have~ beenr im~ipaired, 6r those that cannot be,
handlled.by.: normal. means. Fuel assemblies which cannot be handlediby
'normal means due to0fUel dladdingý Adage are considered fuel debris.

Damaged Fuel Containers (or Canisters)(DFCs) ýare'specially designed fuel
containers:for damaged fuel assembiies or fuel debris that, permit gaseous
and liquid media to escape while minimizing dispersal of gross particulates.
The DFC deSigns authorized for use in the HI-STARI 00 are shown in
Figures 1.2.10 and 1.2. 11 of the HI4-STAR 1"0 System SAR, Rev. 12.

Fuel"Debris is ruptured fuel: rods, severed"rods, loose fuel Ipellets, and fuel-
assemblies ;with, known or susPected defects which cannot behandled by
normal means due to fuel cladding damage. Fuel debris also includes certain
Trojan plant-specific fuel material contained in Trojan Failed Fuel Cans.

I
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5.(b)(1)(b) Definitions (continued)

Incore Grid Spacers are fuel assembly.grid spacers located within the active
fuel region (i.e., not including top and bottom spacers).

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

. locations shall.not be classified as rintct fuel assemhlies unless dummy fuel
'rods are used to displace an amoun ,t of water greater than ior equal to that
displaced by the original fuel rod(s). Trojan fuel assemblies not loaded into
DF.s or FFCs are classifieds'as intact assemblies.

Minimum Enrichment is the minimum assembly average enrichment..
Natural uranium blankets are.not considered in determining minimum
enrichment.

Non-Fuel Hardware is defined as Burnable Poison Rod Assemblies (BPRA),
Thimble Plug Devices. TP.s), and Rod Cluster Control Assemblies (RCCAs).

Planar-Average. nitial Enrichment is the average of the distributed fuel rod
initial enrichments within a given axial 'plane of the a:ssembly lattice.

Trojan Damaged Fuel Containers (or Canisters) are Holtec damaged fuel
containers custom-designed for Trojan plant damaged fuel and fuel debris as

"depicted in Drawing 4119, Rev. 1.

Trojan Failed FuelCans are non-Holtec designed Trojan plant-specific
.damaged fuel containers that may be loaded'with Trojan plant'da'maged4 fuel
assemblies, Trojan fuel assembly metal fragments (e.g., portions of fuel rods
and grid assemblies, bottom nozzles, etc.), a Trojan fuel rod storage
container, 'a Trojan Fuel Debris Process Can Capsule, or a Trojan Fuel Debris
Process Can. The Trojan Failed Fuel Can is depicted in Drawings PFFC-OO1,
Rev. 8 and PFFC-002, Rev. 7.

Trojan Fuel Debris Process Cans, are6 Trojan plant- specific Canisters
containing fuel debýs (metal fragments) and were used. to process organic
media'. removed 6from theTrojan plant'spent fuel 6poo1 during Cleanup
operations in.,preparation for. spent fuelpool decommissioning. Trojan Fuel
Debris, Process Cans are loaded into Trojan Fuel Debris Process: Can.
Capsulesor. directlyinto Trojan .Failed Fuel Cans. The Trojan Fuel, Debris
Prdcess Can is depicted in Figure 1.2.1 OB of the HI-STAR100 System SAR,
Rev. 12.

Trojan Fuel Debris Process Can Capsules areTrojan plant-specific
canisters that contain up to five Trojan Fuel Debris Process Cans and are
vacuumed, purged•,. backfilled with helium and then seal-welded closed. The
Trojan Fuel Debris.Process Can Capsule is depicted in Figure 1.2.10C of the
HI-STAR 100 SyStem 'SARI Rev. 12.
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5.(b)(1)(b) Definitions (continued)

. ZR means any:zirconium-based fuel cladding materials authorized for use in a
commercial, nuclear power plant'reactor.

71 ýD-

(c) For. MPCs partially' loaded with stainRless steel clad fuel assemblies, all
remaining fuel assembliesrin the MPC shall meet the more restrictive of the
decay heat limit:sfr .thestainiess steel clad fuel. assemblies or thei .applicable
ZR clad fuel asse mblies.

( ") a• a For MPCs partialy loaded with damg. .6,fuel01assemblies;x8A f uel ebris, all
aeaiin ZR- clad'i1666t ~fuel assemblies in the. MPC shall meftJ ie.more.ý.'

' restrictive of the-d~cay heat limitsjfor th* amged fuel. as'semblies'aor-the,
,intact fuel assemtblies a'. ,,- -a aa -

(e) For MPC-68s partiallyloaded With. array/class 6x6A, 6X6B, 6x6,.or 8A fuel
assemblies, all remaining ZR clad intact fuel assemblie's in the-MP shall
meet the more restrictive of the'decay heat limits- forthe 6x6A, 6x6B, 6x6C,
and x8A fuel assemblies or the applicable Z ircaloy clad fuel assemblies.

(f) PWR :non-uel hardware an•Lneutron sources are not authorized. for
transportation except-as specifically provided- for in Appendixr A to this CoC.

a) BWF stainless-steel channels and control'blades are not authorized for
a-transportation.

Ja'

(h) For spent fuel assemblies to be loaded into- MPC-32.s, core. average soluble
boron; assembly,average specifi po~er,\a6hd: assmbly' a'vera'ge '.m'oae rat'or

ni.,eperature~in~vhich -the fuel assemiblies~Were' rradit a' a temie
a :aaccording to Seclandth2vaue shll

a , against the limits,'ýecified in Part VI of Tahble"A. 1 iniApedxA of this,
a .,aCertificate of Comnpliance.'

' (i) Fo spn ulasmle ob oae noMC3s h eco records on,
aprt f -uel a-semlie avea g buhu, sal becnime hog physical_

brnup measurements, asa.described-in. Secti6n A .23.37.~2 of-th 6,AR.

|i

.v

5.(c) Criticaiity Safety-Index (CS!)= 0.O

6. For operating controls and procedures,. 'in .addition-to the requirements of Subpart G of 10 CFR Part
71:

(a) Each package shall be both prepared for shipment and operated in accordance-with detailed
wntenopeatngprocedrs Prcdres for bothO prprto n p~to hall be
devloed A amiimmthose; procedue shl inld holwing: provisions:
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6.(a) (continued)

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

(2) Before each shipment, the licensee or shipper shall verify and document that each
requirement of 10 CFR 71.87 has been satisfied.

(3) The package must satisfy the following 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 10-6 atm cm3/sec (helium). The leak test
shall havea minimum sensitivity of 2.15,x 10.6 atm cm 3/sec (helium) and shall
be performed:

(i) within the 12-month period prior to each shipment;
(ii) after detensioning one or more overpack lid bolts, drain port, or the

vent port plug; and
(iii) 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 10-3

atm cm3/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 containment boundary seal must be replaced after each use
of the seal.

(4) The relief devices on the neutron shield vessel shall be replaced every 5 years.

(5) MPC-68F and MPC-24EF shall be leak tested prior to shipment to show a leak rate of
no greater than 5 x 10-6 atm cm3/sec (helium). The leak test shall have a minimum
sensitivity of 2.5 x 10-6 atm cm 3/sec (helium).

(6) MPCs deployed at an ISFSI under 10 CFR Part 72 prior to transportation may be
dried using the vacuum drying method or the FIorced 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 shall be removed from the MPC in accordance with the following
specifications:

For those MPCs vacuum dried:

(a) 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 using the FHD System:

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

(7) Following drying, the MPC shall be backfilled with 99:995% minimum purity helium: >
0 psig and < 44.8 psig:at a referencedtemperature of 70 9F.

...(8) Water.andmresidual61sture shall[beremoved from-the HI-STAR 100: overpackin

accordance ,wi~thte' following specifications:

()6 overpOack n anuus;' hall. ecuated to a ressure of less than:or equal
to 3 torr.,

(b) ,The oveoack annulus shall hold a stable pressure of less than' or equal to 3
torr for at-least 30 minutes.

(9) "Following vacuumdrying, the overpack shall be backfilled with helium to > 10 psig
-,and < 14 psig.

(10) -The followincgfasteners shall be tightened to the torque values specified below:

Fastener- Torque (ft-lbs)
Overpack Closure Plate Bolts 2895 ± 90
Ov.erpack Vent and DrainPort Plugs 45.+5/-2
Top. Impact Limiter Attachment Bolts 256 +101,0
Boto Impact Limiter Attachment Bolts 1500 +45/40

(1i Verify that the appropriate fuel spacers, as necessary, are used to position the active
'fuel zone within the neutron absorber plates of the MPC, and limit axial moveme~nt of
fuel assemrblies in the MPC cavity. -

...................................................0...:.....

(2) Appropriate monit'oring.-for Comi~bustible gas concentration shallbe performed prior'to,ý
and duringMPC lid welding. aid weld cutting operations. The space below the MPC

:~~ld :hii "& 6 ... wih'i " ' ind'':"';,•,•;

lid shall beexhausted or purged wi~th.inert gas- prior to, and durng MPC lid welding
and •w•ed cuting oe rationsw oto provide .additiohal assurance that flammabile gas.
concOntration's wil not deveiop' in-thisspa ce.

(b) All acceptance tests and. maintenance shall be performed in accordance with detailed written
procedures. 'Procedures for fabricationra"cce'tance-testing, and maintenance shall be

developed and, shall include the following;provisions:

(1) The overpack lifting trunnions shall be tested at 300% of the maximum design lifting
load.

(2) The MPC shall be pressure tested in accordance withASME Section: Iii, Subsection

NB, Article NB-61.10 and applicable sub-artic les. If -hydrostatic testing is used, the
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6.(b) (continued)

MPC shall be pressure tested to 125% of the design pressure. The minimum

hydrostatic test pressure shall be 125 psig. If pneumatic testing is- used, the MPC

shal lbe 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 Maximum Normal Operating

Pressure (MNOP). The minimum test pressure shall be 150 psig.

(4) The MPC lid-to-shell (LTS) weld shall beverified by either volumetric examination

using the ultrasonic (UT) method or multi-layer liquid penetrant (PT) examination.

The root and final weld layers shall be PT examined in either case. If PT alone is

used, additional intermediate PT examination(s) shall be conducted after each

approximately 3/8 inch of the weld is completed. The inspection of the weld must be

performed by qualified personnel and shall meet thelacceptance requirements of

ASME B&PV Section III, NB-5350. The inspection results, including all relevant

indications shall be made a permanent part of the licensee's recordsi by video,

photographic, or other means providing an equivalent retrievable record of weld

integrity.

(5) The radial neutron shieldl shall have a minimum thickness of 4.3 inches and the

impact limiter neutron shields shall have a minimumthickness of 2.5 inches. Before

first use, the neutron shielding integrity shall be confirmed through a combination of
fabrication process control and radiation measurements with either loaded contents

or a check source. Measurements shall be performed over the entire exterior surface

of the radial neutron shield and each impact limiter using, at a maximum, a 6 x 6 inch

test grid.

(6) Periodic verification of the neutron shield integrity shall be performed within 5 years

prior to each shipment. The periodic verification shall be performed by radiation

measurements with either loaded contents or a check source. Measurements shall

be taken at three cross sectional planes through the radial shield and at four points

along each plane's circumference. The average measurement results from each

sectional plane shall be compared to calculated values to assess the continued

effectiveness of the neutron-shield. The calculated values. shall be representative of

the loadedontents (i.e., fuel type, enrichment, burnup, cooling time, etc.) or the

particular check source used for the measurements.

(7) Thefirst fabricated HI-STAR 100 overpack shall be tested to confirm its heat transfer

capability. The test shall be conducted'after the radial channels, enclosure shell

panels, -and neutron shield material have been IinstalIled and all insideand outside

surfaces arepainted per the DesignDrawings specified in Section 5.(a)(3) of this

Certificate Of Compliaince. A test cover plate shallibe used to seal the overpack

cavity. Testing shall be performed in accordance with written and approved,

procedures. The test must demonstrate that-the overpack is fabricatedadequately to

meet the design heat transfer capability.
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6.(b) (continued)

(8) For each' package, a periodic thermal performance test shall be performed within
every 5 years or prior to next use, if the packag'6.has not'been used for transport for
greater than 5 years, to demonstrate that the thermal capabilities of the cask remain

!within its design basis.

(9) The 'neutron absorber's
,PMC-24 and 0.0372 g/6
g/cm'for the APQ-6.8F

IIattenuation techniques.

(10) ~Flux trap sies:

(a) T~he irhli~MU flu

(b) The minin fIL
S 0.776,inch for c,

(c) The mirtimum flu
0.52-6 inh foj ce

1*B loadin'g is 0.0267 g/cm2 for the,
MPC-24EF, and MPC-68, aind 0.01
i, be verifled by chemistry or..neutron

)C,4i's~ 1.09 iches.

iric MPCZ4 and MPC-24EF are
1.076 inch fr the remaining cells.

inMPC-24E and MPC-24EF are
1/. ý - inci-'for the remaining cells.

(11) The1ir is 6.43 inches.

ANSI 14.5-1997.(12) The

S Theinaximurn gro~ssweig•htof the package'as pesented for shipment shall not'exdced 282,000
ýpounds. '

8.- The package shallbte located on th trar1sport"Vehicle such that the bottom surface of the bottom
impact limiter is at least 9 feet (along the axis of the verpack),from the edge of the vehicle.

9. The personnelbarrier shall be installed at all times ~while transporting a loaded overpack.

10. The package authorized-by this certificate: is hereb.ya ap ,proved for use Under the general license
provisions of 10 CFR 71.1-7.

11. Revision No. 4)of this certificate may be used until October 12, 2007.

12. Expiration Date:. March 31, 2009

Attachment: Appendix A
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Holtec International. Report No. HI-9511251, Safety Analysis Report for the Holtec Intemational Storage,
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Robert A NJels n, Ch ief>
.Licensing Bra~nch
Division of Spent Fuel Storage and Transportationt
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- an&d Sfeguards ~

Dba'te: Octoberl12 2006
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Appendix A - Certificate of Compliance 9261, Revision 5

INDEX TO APPENDIX A

Page: Table: :Description:

Page. A-i to A-19 TableA.1 ý"Fuel Assembly Limits

.Page A-1 MPC-24:U.rahiumoxide, PWR intact fuel-assemblies
listed in Table .A .

A-2 MPC-68: Uraniium oxide, BWR intact fuel assemblies
"listed in Table A.3 w8Vith or without Zircaloy channels.

A-3 MPC-68: Uranium oxide, BWR damaged fuel assemblies,
with or without Zircaloy channe~ls, placed in damiaged fuel
containers. Uranium oxide BWR damaged fuel

>7 ~ ~as~semblies shall meiet the criteria specified in Table A.3
fo'ulassemb~ly arr~ay/c~las~s 6A,6X6C, 7x7A orWA

A-4 - < MPC-68: Mixed~oxide -MX) BWR ntac fu
assemblies, with or with~out Zircaloy channels. MOX BW R
intact fuel assemblies, shall. meet the criteria specified in
Table A.3 for fuel ,assem bly array/class &6x6B

A-5 ,ýMPC-68: Mixed oxide, (MOX), BIWR damaged fuel
assemblies, with -or without Zircaloy channels, placed in

damaed uelcontainers. MOX BWR~damaged fuel
ais-emiliesý;sihaill meet the-criterias s pe'cified in Table A.3
'for fuel assem~bly.array/cla~ss .6x6B-.:

A-6 .MPC-68:..Thoria rods .(Th02 and! u02) placed in Dresden
Unit 1 Thor~i Rod Canisters

A-7 MPC-68F: Uranium oxide, BWR intact fuel assemblies,,
)with or without Zircaloy channels. Uranium oxide BWR

- - <~intact fuel assemiblies shall meet the criteria specified in
Table A.3 for fuel assembly aray/class 6x6A, Bx6C, 7x7A,
or MxA. -

A-8. MPC-68F: Uranium oxide, BWR damaged fuel
assemblies, with orwithout Zircaloy channels, placed in
~damaged fuel containers. Uranium oxide BWR damaged~

-- fuel assemblies shall meet th- criteria specified-in Table
A.3 for fuel assembly array/class MxA, 6x6C, 7x7A, or
Sx8A.

A-9 MP-68F:. Uranium~oxide, ;BWRJfuederswiho
witou Zicaoy hannels,ý placed in" dage fue

.,containers. The original fuel assemblies for the, uranium
oxide BWR fuel debris .shall meet the criteria specified in
Table A.3 for. fuel ass embly Varray/class 6x6A, 6x6C
7x7A,.or.Bx8A.

I

-4 44 4
444,

44444

4 4,4, V
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Appendix A - Certificate of Compliance 9261, Revision 5 I.,

INDEX TO APPENDIX A

Page: Table: Description:

A-1 0 Table A. 1 MPC-68F. Mixed oxide (MOX), BWR intact fuel
(Cont'd) assembliesowith, or without Zircal0y channels. MOX BWR

intactlfuel assemblies shall meet the criteria specified in
Tabl6 A3p.3 for;fuel assembly ýarray/class 6x6B.

A-il'MPC-: :ied,ýoxide (MaX), BWR damaged fuel
assernbliies, with~or without Zircaloy channels, placed in
damaged fuel-co•tAi-.rs".,MOX BWR damaged fuel
assemblies shall meet theacriteriatspecifrled in Table A.3
for fuel assembly array/class 6x6B.

A-12 MPC-68F: Mixed Oxide (MOX), BWiR fuel debris, with or
without Zircaloy channels.
containers. The original fuel assemblies for the MOX
BWs ftel debis shall meet the criteria specif2ed in Table
A.3 for fuel assembly array/class 6x6B.

A-1i3 MPC-68F: Thoria rodjsn(Th0 and U) placedmin Dresden
n Unit iThoriaR Rd*Canisters..

A-15 MPC-24E: Uranium oxide, PWR intact fuel assemblies
listed in Table A.2.

A-18 MPC-24E: Trojan plant damaged fuel assemblies.

A-1 7 MC-24EFr Uranium oxide,. PWR, intact fuel assemblies
listed in Table A.2.

A-IS81 MPC-24EF: Trojan plant damaged fuel assemblies.
*A19 * j MPC-24EF: Trojan plant Fuel Debris Procss Can

Capsules and/or Trojan plant fuel assemblies classified as

- - fuiel debris.

A-20 to A-21, MPC-32: Uranium oxide, PWR intact fuel assemblies in
array classes 15X1 5D, E, F, andH and 17X 17AB, and C
as listed in Table A.2.~

A-22 to A-25 I Table-A.2 PWRFuel Assembly Characteristics

A-26 to A-30 Table A.3 BWR FuellAssembly Characteristics

A-31 Table A.4 Fuel Assembly Colifing Average Bumup, and Minimum
Enrichment MPC-24/24E/24EFPWVRFuel with Zircaloy
Clad and With Non-Zircaloy In-Cor&eGrd Spacers.

A-31 Table A.5 Fuel Assemb'ly Cpolingi Average BumuP, and Minimum
Enrichment MPC-24124E`24EFPWR Fuel with Zircaloy
and with Zircalby6-In-CoreGridSpaacers.

.1

-A-ii,
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'INDEX TO APPENDIX A

Page: Table: Description:

A-32 Table A.6 Fuel Assembly'Cooling, Average Burnup, and Miniimum
"Enrichment MPC-24/24E/24EF PWR Fuel with Stainless
Steel.Clad.

A-32 Table A.7 Fuel Assembly Cooi ng, Average Bumup, and Minimum
Enrichment-MPC-68.

A-33 Table A.8 Trojan Plant Fuel Assembly Cooling, Average Burup,
and Minimum Enrichment Limits.

A-33 <Table A.9 Trojan Plant Non-Fuel Hardwvare and Neutron Source
C< ooling and Burup Limits. ~

A-34 Table A. 10 Fuel Assembly Cooling, Average Burnup, and Minimum
Enrichment MPC-32 PWR Fuel with Zircaloy Clad and
Wvithý 'NPO-Zircaloy, I n-Core. Grid Spacers

A-34 Table A. 11 Fuel Assembly Cooling, Average Burnup, and Minimum
Enrichment MP-2PWR,.Fu6I with Zircaloy Clad. and
with Zircaloy In-Core Grid Spacers

A-35 Table A.12 FuelAssembly MaximumEnrichment and Minimum

Burnup Requirement for Transportation in MPC-32

A-36 Table A. 13 Loading Configurations for theMPC-32

I ~

I.

A-36 References

A-ii1
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Appendix A - Certificate of Compliance 9261, Revision 5 I

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

I..MPC MODEL: MPC-24

(A. Allowable Contents

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

.a. Claddingtype:

b. Maximum initial enrichment:

.,c.. Po~st-irradiati~on cooling time i average,
burnup,. and. minimum initial
enrichment per assembly

i. ZR clad:

ii. SS clad:

d. Decay heat per assembly:.

i. ZR Clad:H. SS • Clad : .,:.. -.

e. >Fuelassembly length:

f. Fuel assembly width!

g. Fuel 1.assembly weight:

ZR or stainless steel (SS) ýas specified in Table A.2
for the applicable fuel assemrnbly arrayiclass

As specified .i Table A.2 for the applicable fuel
assemnbly array/class.

An assembly post-irradiation cooling time, average
burnup, andrminimum initial enrichment as specified
in Table A.4 or A.5, as applicable.

An assembly post-irradiation cooling time, average
bumhup, and. minimum Initial enrichment as specified
in Table A.6, as applicable.

<833 Watts

s488 Watts

<~ 176.8 inches (nominal design)

<, 8.54 inches (nomial design)

< 1,680 lbs

B. Quantity per MPC: Up to 24 PWR fuel assemblies.

C. Fuel assemblies shall not contain non-fuel hardware: or neutron sources.

D. Damaged:fuel assemblies and fuel debris are not authorized for transport in the MPC-24.

E. Trojan plant fuel is not permitted to be transported in the MPC-24.

A-1 of 36

3;3'4



Appendix A -.Certificate of Compliance 9261, Revision 5

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

I1. MPC MODEL: MPC-68

A. Allowable Contents

1. Uranium oxide, BWR intact fuel assemblies listed in Table A.3, with or without Zircaloy channels, and
meeting the following specifications:

a. Cladding type:

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

ZR or stainless steel (SS) as specified in Table A.3 for
the applicable fuel assembly array/class.

As specified in Table A.3 for the applicable fuel
assembly array/class.

As specified in Table A.3 for the applicable fuel
assembly array/class.

i. ZR clad: 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% 235U, and (2) array/class 8x8F fuel assemblies,
which shall have a cooling time > 10 years, an average
burnup < 27,500 MWD/MTU, and a minimum initial
enrichment > 2.4 wt% 235U.

An assembly cooling time after discharge > 16 years,
an average burnup < 22,500 MWD/MTU, and a
minimum initial enrichment > 3.5 wt% 235U.

ii. SS clad:

e. Decay heat per assembly:

i. ZR Clad:,

ii SS Clad:

f. Fuel assembly length:

g. Fuel assembly width:

h. Fuel assembly weight:

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

<_83 Watts

< 176.2 inches (nominal design)

< 5.85 inches (nominal design)

< 700 Ibs, including channels
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Table A.1 (Page 3 of 21)
Fuel Assembly Limits

II. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in
damaged fuel containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria
specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the
following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:
I

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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% 235U.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

< 550 Ibs, including channels and damaged fuel
container
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Table A.1 (Page 4 of 21)
Fuel Assembly Limits

II. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

3. Mixed oxide (MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR
intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class
6x6B and meet the following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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

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

An assembly post-irradiation cooling time > 18
years, an average burnup < 30,000 MWD/MTIHM,
and a minimum initial enrichment > 1.8 wt% 2"'U for
the UO2 rods.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

< 400 Ibs, including channels

A-4 of 36

337



Appendix A - Certificate of Compliance 9261, Revision 5

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

II. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

4. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed in
damaged fuel containers., MOX BWR damaged fuel assemblies shall meet the criteria specified in
Table A.3 for fuel assembly array/class 6x6B and meet the following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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

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

An assembly post-irradiation cooling time > 18
years, an average burnup < 30,000 MWD/MTIHM,
and a minimum initial enrichment > 1.8 wt% 2"U for
the U0 2 rods.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

<550 Ibs, including channels
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Table A.1 (Page 6 of 21)
Fuel Assembly Limits

II. MPC MODEL: MPC-68 (continued)

A. Allowable Contents (continued)

5. Thoria rods (ThO 2 and UO2) 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. Cladding type: ZR

b. Composition:

c. Number of rods per Thoria Rod
Canister:

d. Decay heat per Thoria Rod Canister:

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

f. Initial heavy metal weight:

g. Fuel cladding O.D.:

h. Fuel cladding I.D.:

i. Fuel pellet O.D.:

j. Active fuel length:

k. Canister weight:

98.2 wt.% ThO 2, 1.8 wt. % U0 2 with an enrichment
of 93.5 wt. % 235U.

<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

< 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 assemblies, up to a total of 68.

C. Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68.

D. -Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C, or 8x8A) with one
Antimony-Beryllium neutron source are authorized for loading in the MPC-68. The Antimony-Beryllium
source material shall be in a water rod location.
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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 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 initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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% 235U.

< 176.2 inches (nominal design)

< 5.85 inches (nominal design)

< 400 Ibs, including channels

A-7 of 36

340



Appendix A - Certificate of Compliance 9261, Revision 5

Table A.1 (Page 8 of 21)
Fuel Assembly Limits

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

A. Allowable Contents (continued)

2. Uranium oxide, BWR damaged fuel assemblies, with or without Zircaloy channels, placed in
damaged fuel containers. Uranium oxide BWR damaged fuel assemblies shall meet the criteria
specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet the
following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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% 235U.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

< 550 Ibs, including channels
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Table A.1 (Page 9 of 21)
Fuel Assembly Limits

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

A. Allowable Contents (continued)

3. Uranium oxide, BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel
containers. The original fuel assemblies for the uranium oxide BWR fuel debris shall meet the
criteria specified in Table A.3 for fuel assembly array/class 6x6A, 6x6C, 7x7A, or 8x8A, and meet
the following specifications:

a, Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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% 235U 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 (continued)

4. Mixed oxide(MOX), BWR intact fuel assemblies, with or without Zircaloy channels. MOX BWR
intact fuel assemblies shall meet the criteria specified in Table A.3 for fuel assembly array/class
6x6B and meet the following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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

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

An assembly post-irradiation cooling time > 18
.years, an average burnup < 30,000 MWD/MTIHM,
and a minimum initial enrichment > 1.8 wt% 2"'U for
the U0 2 rods.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

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

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

A. Allowable Contents (continued)

5. Mixed oxide (MOX), BWR damaged fuel assemblies, with or without Zircaloy channels, placed in
damaged fuel containers. MOX BWR intact fuel assemblies shall meet the criteria specified in
Table A.3 for fuel assembly array/class 6x6B and meet the following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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

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

An assembly post-irradiation cooling time > 18
years, an average burnup < 30,000 MWD/MTIHM,
and a minimum initial enrichment > 1.8 wt% 235U for
the U0 2 rods.

< 135.0 inches (nominal design)

< 4.70 inches (nominal design)

< 550 Ibs, including channels
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Table A.1 (Page 12 of 21)
Fuel Assembly Limits

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

A. Allowable Contents (continued)

6. Mixed oxide (MOX), BWR fuel debris, with or without Zircaloy channels, placed in damaged fuel
containers. The original fuel assemblies for the MOX BWR fuel debris shall meet the criteria
specified in Table A.3 for fuel assembly array/class 6x6B and meet the following specifications:

a. Cladding type: ZR

b. Maximum planar-average initial
enrichment:

c. Initial maximum rod enrichment:

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

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

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

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

An assembly post-irradiation cooling time > 18
years, an average burnup < 30,000 MWD/MTIHM,
and a minimum initial enrichment> 1.8 wt% 235U for
the U0 2 rods in 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 13 of 21)
Fuel Assembly Limits

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

A. Allowable Contents (continued)

7. Thoria rods (ThO 2 and UO2) placed in Dresden Unit 1 Thoria Rod Canisters (as shown in Figure
1.2.11 A of the HI-STAR 100 System SAR,. Revision 12) and meeting the following specifications:

a. Cladding Type: ZR

b. Composition:

c. Number of rods per Thoria Rod
Canister:

d. Decay heat per Thoria Rod Canister:

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

f. Initial heavy metal weight:

g. Fuel cladding O.D.:

h. Fuel cladding I.D.:

i. Fuel pellet O.D.:

j. Active fuel length:

k. Canister weight:

98.2 wt.% Th0 2, 1.8 wt. % U0 2 with an enrichment
of 93.5 wt. % 2_5U.

<18

< 115 Watts

A fuel post-irradiation cooling time > 18 years and
an average burnup <1 6,000 MWD/MTIHM.

< 27 kg/canister

> 0.412 inches

< 0.362 inches

< 0.358 inches

< 111 inches

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

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

B. Quantity per MPC:

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

1. Uranium oxide BWR intact fuel assemblies;
2. MOX BWR intact fuel assemblies;
3. Uranium oxide BWR damaged fuel assemblies placed in damaged fuel containers;
4. MOX BWR damaged fuel assemblies placed in damaged fuel containers; or
5. Up to one (1) Dresden Unit 1 Thoria Rod Canister.

C. Fuel assemblies with stainless steel channels are not authorized for loading in the MPC-68F.

D. Dresden Unit 1 fuel assemblies (fuel assembly array/class 6x6A, 6x6B, 6x6C or 8x8A) with one
Antimony-Beryllium neutron source are authorized for loading in the MPC-68F. The Antimony-
Beryllium neutron source material shall be in a water rod location.
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Table A.1 (Page 15 of 21)
Fuel Assembly Limits

IV. MPC MODEL: MPC-24E

A. Allowable Contents

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

a. Cladding type:

b. Maximum initial enrichment:

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.

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

i. ZR clad:

ii. SS clad:

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

iii Trojan plant fuel

iv Trojan plant non-fuel hardware and
neutron sources.

d. Decay heat per assembly

i. ZR Clad:

ii. SS Clad:*

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

Except for Trojan plant fuel, decay heat :_ 833
Watts. Trojan plant fuel decay heat: _ 725 Watts

• 488 Watts

< 176.8 inches (nominal design)

< 8.54 inches (nominal design)

< 1,680 Ibs, including non-fuel hardware and
neutron sources
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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% 235U

c. Fuel assembly post-irradiation cooling An assembly 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 plant damaged fuel assemblies must be transported in a Trojan Failed Fuel Can or a Holtec
damaged fuel container designed for Trojan Plant fuel.

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant intact fuel
assembly (one source 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 inthe MPC-24E.

H. Trojan plant non-fuel hardware and neutron sources may not be transported in the same fuel storage
location as a damaged fuel assembly.
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Table A.1 (Page 17 of 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 following
specifications:

a. Cladding type:

b. Maximum initial enrichment:

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.

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

i. ZR clad:

ii. SS clad:

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.

iii Trojan plant fuel:

iv Trojan plant non-fuel hardware and
neutron sources:

d. Decay heat per assembly:

a. ZR Clad:

b. SS Clad:

Except for Trojan plant fuel, decay heat !< 833
Watts. Trojan plant fuel decay heat: _ 725 Watts.

< 488 Watts

e. Fuel assembly length:

f. Fuel assembly width:

g. Fuel assembly weight:

< 176.8 inches (nominal design)

< 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.

b.

c.

d.

e.

f.

Cladding type:

Maximum initial enrichment:

Fuel assembly post-irradiation cooling
time, average burnup, decay heat, and
minimum initial enrichment per assembly:

Fuel assembly length:

.Fuel assembly width:

Fuel assembly weight:

ZR

3.7% 235U

An assembly post-irradiation cooling time, average
burnup, and initial enrichment as specified in Table
A.8.

Decay Heat: < 725 Watts

< 169.3 inches (nominal design)

< 8.43 inches (nominal design)

< 1,680 Ibs, including DFC or Failed Fuel Can.
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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% 235U

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 custom-designed Trojan MPCs with the MPC spacer
installed. Fuel from other plants is not permitted to be transported in the Trojan MPCs.

D. Except for Trojan plant fuel, the fuel assemblies shall not contain non-fuel hardware or neutron
sources. Trojan intact fuel assemblies containing non-fuel hardware may be transported in any fuel
storage location.

E. Trojan plant damaged fuel assemblies, fuel assemblies classified as fuel debris, and Fuel Debris
Process Can Capsules must be transported in a Trojan Failed Fuel Can or a Holtec damaged fuel
container designed for Trojan Plant fuel.

F. One (1) Trojan plant Sb-Be and /or up to two (2) Cf neutron sources in a Trojan plant intact fuel
assembly (one source 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.

b.

Cladding type:

Maximum initial enrichment:

c. Post-irradiation cooling time, maximum
average burnup, and minimum initial
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)

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

Calculated value as a function of initial enrichment.
See Table A.12.

e.

f.

g.

h.

i.

Decay heat per assembly: • 625 Watts

Fuel assembly length: < 176.8 inches (nominal design)

Fuel assembly width: < 8.54 inches (nominal design)

Fuel assembly weight: < 1,680 lbs

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: < 1,000 ppmb

Assembly ave. moderator temperature: < 601 K for array/classes 15x1 5D, E, F, and H
< 610 K for array/classes 17x17A, B, and C

Assembly ave. specific power: < 47.36 kW/kg-U for array/classes 15x1 5D, E, F,
and H
< 61.61 kW/kg-U for array/classes 17x1 7A, B, and C
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Table A.1 (Page 21 of 21)
Fuel Assembly Limits

VI. MPC MODEL: MPC-32 (continued)

B. Quantity per MPC: Up to 32 PWR intact fuel assemblies.

C. Fuel assemblies shall not contain non-fuel hardware.

D. Damaged fuel assemblies 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.

A-21 of 36

354



Appendix A - Certificate of Compliance 9261, Revision 5,

Table A.2 (Page 1 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 14x14A 14x14B 14x14C 14x14D 14x14E
Array/Class

Clad Material
CaMterialZR ZR ZR SS Zr
(Note 2) _______ _______ _______

Design Initial U < 407 < 407 < 425 < 400 < 206
(kg/assy.), (Note 3) - _

Initial Enrichment 4.6 (24) 4.6 (24) 4.6 (24) 4.0 (24)
(MPC-24, 24E, and ()4 (24EF) <5.0
(wt % 235u) < 5.0 (24E/EF) <5.0 (24E/EF) <5.0 (24E/EF) <5.0 (24E/EF)

No. of Fuel Rod 179 179 176 180 173

Locations

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

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

Fuel Pellet Dia. (in.) < 0.3444 < 0.3659 < 0.3805 < 0.3835 < 0.3130

Fuel Rod Pitch (in.) < 0.556 < 0.556 < 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
Thickness (in.) >0.017 >0.017 >0.038 >0.0145 N/A
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Table A.2 (Page 2 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 15x15A 15x15B 15x15C- 15x15D 15x15E 15x15F
Array/Class

Clad Material ZR - ZR ZR - ZR ZR ZR
(Note 2)

Design Initial U <464 < 464 < 464 < 475 < 475 < 475
(kg/assy.) (Note 3) . . . .

Initial Enrichment < 4.1 (24) < 4.1 (24) <4.1(24) <4.1 (24) <4.1 (24) <4.1 (24)
(MPC-24, 24E, and
24EF) < 4.5 < 4.5 < 4.5 < 4.5 < 4.5 < 4.5
(wt % 235U) (24E/EF) (24E/EF) (24E/EF) (24E/EF) (24E/EF) (24E/EF)

Initial Enrichment(MPC-32)
(Wt. % 235U) N/A N/A N/A (Note 5) (Note 5) (Note 5)

(Note 5)

No. of Fuel Rod
Locations 204 204 204 208 208 208__________________________ )

Fuel Clad O.D. (in.) > 0.418 > 0.420 > 0.417 > 0.430 > 0.428 > 0.428

Fuel Clad I.D. (in.) :<0'.3660 < 0.3736 < 0.3640 < 0.3800 < 0.3790 < 0.3820

Fuel Pellet Dia.(in.) < 0.3580 < 0.3671 < 0.3570 < 0.3735 <0.3707 < 0.3742

Fuel Rod Pitch (in.) < 0.550 < 0.563 < 0.563 < 0.568 < 0.568 < 0.568

Active Fuel Length <150 <150 <i15 <i1o <i15 <150
(in.) __ 150__<_150 ____ 50____150

No. ot 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)

Fuel Assembly Array/ 15x15G 15x15H 16x16A 17x17A 17x17B 17x17C
Class

Ciad Material SS ZR ZR ZR ZR ZR
(Note 2)

Design Initial UDkg/ (note 3)< 420 < 475 < 443 < 467 < 467 < 474(kg/assy.) (Note 3) ..

Initial Enrichment < 4.0 (24) < 3.8 (24) _< 4.6 (24) _< 4.0 (24) _ 4.0 (24) < 4.0 (24)
(MPC-24, 24E, and < 4.4
24EF) < 4.5 < 4.2 < 5.0 < 4.4 (24E/EF) (24E/EF)
(wt % 235U) (24E/EF) (24E/EF) (24E/EF) (24E/EF) (Note 7) _________

Initial Enrichment
(MPC-32)
(wt. % 235U) N/A (Note 5) N/A (Note 5) (Note 5) (Note 5)
(Note 5)

No. of Fuel Rod 204 208 236 264 264 264

Locations

Fuel Clad O.D. (in.) > 0.422 > 0.414 > 0.382 > 0.360 > 0.372 > 0.377

Fuel Clad I.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 <150 <150 <150 <150

No. of Guide and/or 21 17 5 (Note 4) 25 25 25
Instrument Tubes

Guide/Instrument
Tube > 0.0145 > 0.0140 > 0.0400 > 0.016 > 0.014 > 0.020
Thickness (in.) I I I III_ I
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Table A.2 (Page 4 of 4)
PWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Notes:

1. All dimensions are design nominal values. Maximum and minimum dimensions are
specified to bound variations in design nominal values among fuel assemblies within a given
array/class.

2. ZR Designates cladding material made of Zirconium or Zirconium alloys.

3. Design initial uranium weight is 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 comparison with
users' fuel records to account for manufacturer tolerances.

4. Each guide tube replaces four fuel rods.

5. Minimum burnup and maximum initial enrichment as specified in Table A.12.

6. 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

7. Trojan plant-specific fuel is governed by the limits specified for array/class 17x1 7B 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.% 235U.
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Table A.3 (Page 1 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 6x6A 6x6B 6x6C 7x7A 7x7B 8x8A
Array/Class

Clad Material
(Note 2)

ZR ZR ZR ZR ZR ZR

Design InitialU 110 <110 <110 <100 <195 <120
(kg/assy.) (Note 3)

Maximum planar- <2.7 for the

average initial U0 2 rods.
< 2.7 See Note 4 < 2.7 < 2.7 < 4.2 < 2.7enrichment fo-O

(wt.% 235U) for MOX
rods

Initial Maximum Rod
Enrichment < 4.0 < 4.0 <4.0 < 5.5 < 5.0 < 4.0
(wt.% 

2 3 5
U)

No. of Fuel Rod 35 or 36

Locations 35 or 36 (up to 9 36 49 49 63 or 64
MOX rods)

Fuel Clad O.D. (in.) > 0.5550 > 0.5625 > 0.5630 > 0.4860 > 0.5630 > 0.4120

Fuel Clad I.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 _77.5 <80 -150 <120

No. of Water Rods 1orO 1orO 0 0 0 1orO
(Note 11)

WaterRod 0 > 0 N/A N/A N/A > 0
Thickness (in.) ? 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 8x88 8x8C 8x8D 8x8E 8x8F 9x9A
Array/Class

Clad Material ZR ZR ZR ZR ZR ZR
(Note 2)

Design Initial U
(kg/assy.) (Note 3) _ 185 <185 <185 <185 <185 <177

Maximum planar-
average initial <4.2 <4.2 <4.2 <4.2 <4.0 <4.2
enrichment
(wt.% 

2 3 5
U)

Initial Maximum Rod
Enrichment < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0
(wt.% 

2 3 5
U)

No. of Fuel Rod 74/66
63 or 64 62 60 or 61 59 64 (Nte5

Locations (Note 5)

Fuel Clad O.D. (in.) > 0.4840 > 0.4830 > 0.4830 > 0.4930 > 0.4576 > 0.4400

Fuel Clad I.D. (in.) <0.4295 <0.4250 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.) < 0.642 < 0.641 < 0.640 < 0.640 < 0.609 < 0.566

Design Active Fuel
Length (in.) _<15 <150 <15 <150 <150 < 150

No. of Water Rods 1 orO 2 1-4 N/A
(Note 11) (Note 7) (Note 12)
Water Rod
Thickness (in.) > 0.034 > 0.00 > 0.00 > 0.034 > 0.0315 > 0.00

ChannelThickness(in.) < 0.120 < 0.120 <0.120 < 0.100 < 0.055 < 0.120
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BWR FUEL
Table A.3 (Page 3 of 5)

ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 9x9B 9x9C 9x9D 9x9E 9x9F 9x9G
Array/Class (Note 13) (Note 13)

Clad Material ZR ZR ZR ZR ZR ZR
(Note 2)

Design Initial _ 177 < 177 < 177 < 177 < 177 < 177
(kglassy.) (Note 3) <1717

Maximum planar-
average initial <4.2 <4.2 <4.2 <4.0 <4.0 <4.2
enrichment 4
(wt.% 2 35

U)

Initial Maximum
Rod Enrichment < 5.0 < 5.0 < 5.0 < 5.0 < 5.0 < 5.0
(wt.% 

2 3 5
U)

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
Fuel Pellet Dia.

(in.) _< 0.3740 < 0.3565 < 0.3565 < 0.3530 < 0.3745 <0.3565

Fuel Rod Pitch (in.) <0.572 < 0.572 < 0.572 < 0.572 < 0.572 < 0.572

Design Active Fuel < < 15 <i15 <150 <150 <i15
Length (in.) _

No. of Water Rods 1 2 5 ( 1
(Note 11) (Note 6) (Note 6)

Water Rodtes (i. > 0.00 >0.020 > 0.0300 > 0.0120 > 0.0120 > 0.0320Thickness (in.) I I -

ChannelThickness(in.) <0.120 <0.100 <0.100 <0.120 <0.120 <0.120
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Table A.3 (Page 4 of 5)
BWR FUEL ASSEMBLY CHARACTERISTICS (Note 1)

Fuel Assembly 1OxlOA 10xlOB 1OxlOC 10xlOD 1OxlOE
Array/Class

Clad Material (Note 2) ZR ZR ZR SS SS

Design Initial UDsgn (note 3)< 186 < 186 < 186 < 125 < 125(kg/assy.) (Note 3)--

Maximum planar-
average initial < 4.2 < 4.2 < 4.2 < 4.0 < 4.0
enrichment (wt.% 

2 3 5
U) . ,..

Initial Maximum Rod
Enrichment (wt.% 235U) < 5.0 < 5.0 < 5.0 < 5.0 < 5.0

No. of Fuel Rod 92/78 91/83 (Note 9) 96 100 96
Locations (Note 8)

Fuel Clad O.D. (in.) > 0.4040 > 0.3957 > 0.3780 > 0.3960 > 0.3940

Fuel Clad I.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.) < 0.510 < 0.510 < 0.488 < 0.565 < 0.557

Design Active Fuel <150 < 150 < 83 < 83
Length (in.) 1

No. of Water Rods (Note
11) 2 1 (Note 6) 5 (Note 10) 0 4

Water Rod Thickness

(in.) > 0.0300 > 0.00 > 0.031 N/A > 0.022

Channel Thickness (in.) < 0.120 < 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. All dimensions are design nominal values. Maximum and minimum dimensions are
specified to bound variations in design nominal values among fuel assemblies within a given
array/class.

2. ZR designates cladding material made from Zirconium or Zirconium alloys. -

3. Design initial uranium weight is 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.

4. <0.635 wt. % 235U and < 1.578 wt. % total fissile plutonium (239Pu and 241 pu), (wt. % of total

fuel weight, i.e., U0 2 plus PuO 2).

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

6. Square, replacing nine fuel rods.

7. Variable

8. This assembly class contains 92 total fuel rods; 78 full length rods and 14 partial length
rods.

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

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

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

12. This assembly is known as "QUAD+" and has four rectangular water cross segments
dividing the assembly into four quadrants.

13. For the SPC 9x9-5 fuel assembly, each fuel rod must meet either the 9x9E or 9x9F set
of limits for clad O.D., clad I.D., and pellet diameter.
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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-ZIRCALOY IN-CORE GRID SPACERS

Post-irradiation Assembly Burnup Assembly Initial
Cooling Time Ambly Enrichment

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

>9 < 24,500 > 2.3

> 11 < 29,500 > 2.6

> 13 < 34,500 > 2.9

> 15 < 39,500. >3.2

> 18 < 44,500 > 3.4

Table A.5

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

WITH ZIRCALOY IN-CORE GRID SPACERS

Post-irradiation Assembly Burnup Assembly Initial
Cooling Time Enrichment

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

> 6 <24,500 > 2.3

> 7 < 29,500 > 2.6

>9 < 34,500 > 2.9

> 11 < 39,500 > 3.2

> 14 < 44,500 > 3.4
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Table A.6

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

Post-irradiation Assembly Burnup Assembly Initial I
Cooling Time Ambly Enrichment

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

> 19 < 30,000 > 3.1

> 24 <40,000 > 3.1

Table A.7

FUEL ASSEMBLY COOLING, AVERAGE BURNUP,
MPC-68

AND MINIMUM ENRICHMENT

Post-irradiation Assembly Burnup Assembly Initial
Cooling Time Enrichment

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

>.8 < 24,500 > 2.1

> 9 < 29,500 > 2.4

> 11 < 34,500 > 2.6

>14 < 39,500 > 2.9

> 19 < 44,500 > 3.0

I
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Table A.8

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

Post-irradiation Cooling Assembly Burnup Assembly Initial
Time (years) (MWD/MTU) Enrichment

,__(wt.% 
2 3 5

U)

Ž16 _<42,000 >_3.09

_Ž16 _37,500 Ž_2.6

_16 _<30,000 2!2.1

NOTES:

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

Table A.9

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

Type of Hardware or Burnup Post-irradiation Cooling
Neutron Source (MWD/MTU) Time

(Years)

BPRAs •< 15,998 2!24

TPDs <118,674 _11

RCCAs <125,515 -Ž9

Cf neutron source •15,998 Ž24

Sb-Be neutron source with 4
source rods, 16 burnable <45,3619

poison rods, and 4 thimble 453

plug rods

Sb-Be neutron source with 4
source rods, 20 thimble plug •88,547 -9

rods
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Table A. 10

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

Post-irradiation Assembly burnup Assembly Initial
cooling time (MWD/MTU) Enrichment

(years) (wt. % U-235)

Ž12 _•24,500 Ž2.3

>_14 •<29,500 _Ž2.6

_Ž16 34,500 2!2.9

219 •39,500 Ž!3.2

2!20 •<42,500 Ž3.4

Table A. 11

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

Post-irradiation Assembly burnup Assembly Initial
cooling time (MWD/MTU) Enrichment

(years) (wt.% U-235)

Ž!8 _<24,500 Ž:2.3

>_9 _<29,500 Ž>2.6

Ž12 -<34,500 2!2.9

Ž>14 •<39,500 Ž-3.2

Ž19 •<44,500 >-3.4

I.

.1
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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)

15x1 5D, E, F, H A 4.65 B = (1.6733)*E3
_(18.72)*E

2+(80.5967)*E-88.3

B 4.38 B = (2.175)*E3-(23.355)*E 2+(94.77)*E-99.95

C 4.48 B = (1.951 7)*E3(21.45)*E2+(89.1783)*E-94.6

D 4.45 B (1.93)*E3-(21.095)*E2+(87.785)*E-93.06

17x17A,B,C A 4.49 B = (1.08)*E3
_(12.25)*E

2+(60.13)*E-70.86

B 4.04 B = (1.1)*E 3
_(11.56)*E

2+(56.6)*E-62.59

C 4.28 B = (1.36)*E3_(14.83)*E 2+(62.27)*E-72.93

D 4.16 B = (1.4917)*E3-(16.26)*E2+(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

CONFIGURATION ASSEMBLY SPECIFICATIONS

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.

B 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.

C 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 specified for configuration A.

D 0 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 Repository Cask System (HI-STAR 100 Cask System), Revision 12,
dated October 6, 2006.
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F[,NRC FORM 618 
U.S. NUCLEAR REGULATORY2COMMISSION

10 CFR 71CERTIFICATE OIF COMPLIANCE
FOR RADIOACTIV.E MATERIAL ,PACK-AGES

a CERTIFICATE NUMBER IMBER O BER 1' PACKAGSEIDENTIFICATION, NUMBER PAGE PAGES

| -926; 4' I 71-9263 I USA9263/B(U).96 I. 1 OF 3i

/

2. PREAMBLE

a. This certificate is issued to certify that the package (packaging andcontents) described in Item 5 below meets the applicable Safety standards set
forth in •TitleB10,. Cdpeof;Federal Regulations;:Part 71, kPacaging and Transportation of.Radioative Material."

b. Thiscertificate doeý'snt relieve the consignor from compliance with any requirementof the regulations ofthe U.S. Department of Transportation or
other applicablei regul6ary agencies, including the goverminent of any country thr•ugh or intowhichtok paage wil betrahported.

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

a. ISSUED TO-(Name' ahdAdress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Soduede Sourceio anddcto an quipmn CmayIC

Produtioe arddimndi Ic
-upmentC a "Inc.cat.o0dated!April 22, 1999,

.Equirn ptcmpany, Inc.lig~as i
113Tea 1tee 1 " j'upir~et
St Rse;,'L70087

4. CONDITIONS:

This certificate is conditional uponr fillng the requirements of 10 CFR-Part 71, as applicable, an Id the conditions specified.below.

5. ~ /

S• -(a) Packaging,.

(11) Mode~llNo. SPEC-150 _

(2) Description

.A welded titanium encased, uranium hielded, r~aiogfhicexpoir device.
Prisonsistof an oertitanium shell, internal, supports, deplete-d,

uranim, shielda and•atitaniu, titanium nalloy or zir'caII S-tube. Th'e Conten.tsa.r
securely, "bsiti~n~d-nt ubeby a sourcehp aable lockiuassembly.iand source safotysect~re ly : ý-k po~nedinhS-t
plug'assembyn h u'resermble a rectangujar ~bo ppreoximt~iiaey 5.4 inches. wide
&H6 inches' high and 14:5 inches l6Ion iTh rn ium egt of Ahe.ackKge is,5
.poundls.

(3), -Drawing

The, pkag~ingi is ,constructed- and; assemble~d in accordaince with Source Production
and Equipm•entCompany, Inc. Drawing Nos. 05BOG., Rev. 6; 15B001-3, Rev. 2;
1!5B0 Rev..".5;I ;15B008, Rev. 4; 156625, Rev. 1; 19B,6005, Rev. 0; 19B006, Rev. 0;
and 1190909% Rev. 0.

3 70



(b) Contents

(1) Type and form of material

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

(2) Maximum quantity of material per package

i15 cunes (output)

Output .cures are determined in accordance with American NationalIStandard N432-
1980, "Radiological Safety' frthe Design and Construction of Apparaitus', or Ga~mma
Radiography".

6. The source shall be sectured in the shielded position~oflthepackaging by the source
assembly lock, lock capand safety plug assembly. 'Thesafety plug assembly, lock cap and
source assembly used must be fabri•ated of materials capable.of resisting a 1475 OF fire
.environment for one-half hour and mantainingtheirpositoning function. Thel locking ball of
th6esource assembli must engage the locking device". The 6 blexble cable of the source
assembly and safety, plug assembly must be of sufficient lengthand diameter to provide

positive! Positioning of the source in the sheddpoiin

7. The namepl!ates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility..>

Packagings, may-be marked with Package ldentification Number'USN9263/B(U)-85 until
Api 3,?06 ~ msbe, marked with Package bdniiair Nubr 92ate

!April30ý,"2006'..

8. I addition to the requirements of SubparttGof 10 CFRR Part 71:

(a) The package shall be prepared for shipment ,and operatedlin accordance with
the Operating Procedures in Section 7, of the application, as supplemented
and.

(b) Each packaging must meetithe Acceptance Tests and Maintenance Program in Section 8, of
the' application, as supplemented.

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

10. Expiration date: June 30, 2010.
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Source Production and Equipment Company, Inc., application dated April 22, 1999.

Supplements dated,: May 6, 1999; March 22, June 6, and June 19, 2000; March 28, 2005.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

I

'~te:'2~ Ar; I oo

Rlobert Lewis, Chref/
Spent Fuel Licensing Section
Spent Fuedl Project, Off ide&
Office -'of NUclear MsrialSafety
and Safeg ua
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation

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

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

a. ISSUED TO (Name and Address) b. TITLE AND.IDENTIFICATION OF REPORT OR APPLICATION

.QSA Global, Inc. ~ AEA technologyIQSA Inc.,, applica'tion dated
40 NorthAvenue July : ,.:1999 .as supplemented.
Burlington, MA 01803

4. CONDITIONS

This certificate is conditional upon ;g the requirements of 10 CFR. Part 71, as appliVab.lan the c.nditions specified below.

(a) Packaging "

(1) MQdel No.: 650Lk

() Deb-Ilption,:', "i •••
(2) DjiA 6/on

w • deds ri 192 or Selenium-75
souror anger. ae stainless steel housing,

,intema•ports, de I'tecfui d a tita "ii'h "U" tube. The tube is
crim~pediiid' e middle of t~ povlde positivestop for the source assembly....... ndeal mblies mutdo h
Additionalfy4 Mo No. =650L has two source untenassemliesmountedonthe
top-cverpla e/These assemblies are used to ,4cure the radioactive source na,
Shielded position du•rng trasport. The ui esembles a rectangular box..
approximately 10-inciesio -g3 .'24 ftich~hs high and .8.25-inches wide. The'
maximum weih of the'package is 90 pounds"

(3) Drawings

The: packaging is constructed in accordance with the AEA Technology/QSA Inc.,
Drawing No.. R65006, Rev. H, Sheets 1-4.

(b) Contents

(1) Type and form of material

iridium-192 as sealed sources which meet the requirements of special form
radioactive materiaL

Selenium-75 as sealed sources which meet the requirements of special form
radioactive material.
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5 (b) Contents (continued)

(2) Maximum quantity of material per package

I r-i 92: 240 curies (8.9 TBq) (output)

Se-75: 300 curies (11. 1 TBq) (output)

Output curies are determined b mthe source output at 1 meter and
expressing its activity in .•cI curies :daeivedo.omtihefoliowing: 0.48.R/h.Ci Iridiumi 92 at

:1 -meter (Ret: AmericianNrio 42- 980 "Rdiological Safety, fo4he,
Design and Construi-tion ofr Appratus fra Rdiogry") aQi
Seleniu..-75 t 1t'Wmete.r(Ref: U.S., Public Hea ev e ofRdioogi cal
Health, 1,970' Radiological Health Handbook, rev. 'edj Rockville~ MD).

6. The source shall be secured in the shielded position ofithe packagingpy the source assembly. The
source assembly iusitbe fabricatei, ofm'mateals capable of resistng aA 065 0Fire env
oehlhour..nd6 .n...aining I .. oitioningfunction. The e ,fthe sourceassembly must

engage th6` souirhold-down aseimbly. T66, exibleci b1e• the Source assembly must be of
sufficient Ilength and~diaeter topvi'vde positive positioifg of the source`a• the6 crimp. of the "U"

S tube.

7. The nameplates shall be fabricated of mateiriaIs capable of resisting the fiie test of 10 CFR Part 71
and maintainlng their legibility,..-

8. In addition to thereq.irements` otoubpart Gof10• CFRPart 71:

(a) The package shall be prepared for shipmentfin a.. rdance.Wilh the
Operating Proceduds of Chapter 7'of the application, arnd h

(b) Each package must meet thAcceptance Tests.nd Maintenance Program of:Chapter 8 of
the, aplication. '. ,

9. The package authorizedIby this cerificate is hereby apprto"ved for useunder. the •geerail licese
.,provisions of 10 CFR 71.17.

10. Revision o.4. of this certificate .may be used until July31, 2007'.

11. Expiration date: November 30, 2010.
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REFERENCES'

AEA Te~chnology/OSA Inc. application dated!July' 23,11999.

Supplements dit... November 19, 1999, October 2 and October 31, 2000, July 8, 2005, and

March 1, June ,.une 30 and July14, 2006.

FOR THE U.S. NUCLEA9R REGULATORY COMMISSION

Christopher M. ReaActing ,Chiefý
Spen~t Fu~elProjpct 'Off ice!
Offi e of Nuclear MaterilSft

and:Safegua~rds

Date: August 3, 2006--'
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation

or other applicable'reglatory 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 (NarerI andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

NAC International, Inc. NAC International, Inc. application dated
3930 East-Jones Bridge Rd. • Aril 30,f 10§7, as supplemented
Norcross, (Georgia:30092

4. 'CONDITIONS

ThIs certificate is condi•ionalupon fulfiinth-erements of 10 CFR Part 71, as applaabl a €Ordttlons specified below.

(a) Packaging ".

(1) Model No UMS T spoPackage

(2) Description'. For descriptive purposes, all dIi ionsar' approximate nominal values.
Actual dimensions with tolrances are asIndicated on the Drawings.

The UMS isý a canister-based system for the storage and transportation'Of spent nuclear fuel. The
transportation componen't of the UMS syst.rn; dsignated the Universal Transport System, consistsof a ..Universal Transport dask bodywith a s a ergy-absorbing impact limiters loaded
with a.Transportable Storage Canister (TSC) containing either spent Pressurized Water Reactor
(PWR) or Boiling Water:Re.ct. (BWR) nuclear fuel or Maine Yankee sitespecific contents.
including Greater than ClasstC (GTCC) waste.

The NAC-UMS is designed. totransport up to 24 intact PWR. spet fuel assemblies, 56 ,intact BWR
spent fuelassemblies, GTCC waste, or site specific spent nuclear fuel with associated component
hardware. Based on the length fthe fuel assemblies,. PWR fuelýs are grouped into threie classes
(Classes -through 3), and WR fuels. are groupedinto two classes(Classes4 and5)., Class I and
2 PWR fuel assedmblies include non-fuel-bearing inserts (components which include thimble plugs
and bumable poison rodsjinstalled in the guide tubes). Class 4 and 5 BWR fuel assemblies include
the zirconium alloychannels.. The loading of .site specific fuels that include contro Icomponent
hardware may require the use of a TSC that is longer than if the hardware were .excluded. The

-spent fuel is loaded into a TSCwhich contains a stainless steel; grid work referred to as a basket.

The cask body of the UMS is a right-circular cylinder of multi wall construction which consists of 304
stainless steel inner and outer shells separated by lead gamma radiation shielding which is poured
in place. The inner and outer shells are welded to. a304 stainless steel top forging which mates to
the cask lid. The inner shell is also welded to a 304 stainless steel bottom forging and the outer
shell is welded to the bottom plate. The cask bottom consists of the bottom forging and bottom
plate with neutron shield material sandwiched between them. Layers of 4.5 inches thick 304
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5.(a)(2) Description"(Continued)

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

Neutron Shieldmiiaterial is also placed in an annulus that surrounds the cask outer shell along the
length of the cask cavity and is enclosed by a stainless steel shell with top and bottom plates. The
neutron shield mateIalM, is a solid synthetic polymer (NS-4-FR). Twenty-four bonded copper and
Type 304 stainless steelU fins are located in the, radial neutron shield to enhance the heat rejection
capability of the cask and to support the 'nutr6n shield shelland end plates.

The containment boundary of~the UMS consists of the Inner shell, bottom forging; top forging; cask,,
lid and lid inner 0O-ring; vent iport •over plate and: vent port c..e. plate, inner O-ring;•'anrd drain port
cover plate.and drain por't cover Plate innetr 0-ing.

There are.five TSCs of different lengths, each to accommodate a-diff&&it class of PWR or BWR
fuel assembly. Each TSC liasahi Utside diameter of about ,7 nches and the lengths vary from
about 175 to 192 inches long. 'The TSC assembyI consists of a- nght circular cylindrical shell with a
welded bottom plate, a fuel baslkta shield lid, io penet•ation port covers, and a structural lid.
The TSC contains the basket aI .. f..i asem•b'. s•or' GTC w.aste. Spacdrs,.are placed below each
Class 1, 2,A4 or 5 canisters to locate nd support t• e cainiste in the cask cavity.

The spacers arf•e standini structure that are bonfied in pia'qb•,by thebpttom of the canister
and the cask'bottom inner srce. The spacer(s) re that e`ýcaniste idis laterally supported
by the .cask top forgoing whenthe caskishorzntal and.mnmies axial movement of the canister.
Each Class I PWR anister i•poiitionedby.a stainless steel spacer thatis 16.75 inches in length.
Each Clas's 2 PWR can~ister is posihion edbyJ st.ailness steel spaceth at is 7.65 inches in length.
No spacers are. used with the Class P.;PW .n.sf ... TheClass 4 BW . canister is located. b four
S.5iinchalminum spacers"ani the Class5 BWRcanister is located, with a 1.5 inch aluminum

spacer.

The'spent fuel basket ddsign uses a series of high •strength stainless steel PWR or carbon steel
BWR support disksi6 sup e fuel asmblies in stainesssteel tubes. The PWR fuel tubes
contain neutron' absorber on all foui: sides of the tubes. Three typesof fuel tubes are designed to
contain the BWR.fuel'I(1) tubesicontaining neutron absorber on-two sides of the tubes; (2) tubes
containing neutron absorbetr* on.'one s-ide; and (3) tubes containing :nio neutron absorber. Aluminum
heat transfer disks arIeprqvided in botlh -the PWR and BWR fuel baskets to enhance thermal
performance of the basket. The heat transfer disks are supported by stainless steel tie rods and
split spacers that maintain the basket assembly configuration.

The GTCC waste canister is essentially Identical to the Class I TSC, except for the placement of
lifting lugs and.the placement of a keyway within the canister. The GTCC basket is constructed of
Type 304 stainless steel and consists.primarily of a cylinder with a 3-inch thick wall closed at the
bottom end with-a 3-inch thick plate. The cylinder is centered in the GTCC waste canister by 14
S Type 304 stainless steel support plates along its length. A 3-inch thick 304 stainless steel separator
fixture divides the cylinder into two vertically stacked components, each 77 inches deep with a
diameter of 47.8' inches.
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5.(a)(2) Description (Continued)

The package has impact limiters at each end of the cask body. , The impact limiters consist of a
combination.bf redwood and balsa wood encased in Type 304 stainless steel. The impact limiters
limit the g-loads6acting on the cask during a transport drop load condition due to crushing of the
redwood'and" balsa wood. The upper and lower impact limiters are bolted to the cask body by 16
equally spaced a"ttachment rods with nuts.

The app0roximate dimensionsand weights of the package are as follows:

Overalllength (with impacthimfrs, in) 273.3
Overall length (withoutiimpai limiters, in) 209.3
Impact Limiter Ouitside diameter (in) :124.0
Outside diameter (without impact'limiters, in) '92.9
Cavity diameter, (4.) 67..6
Cavity length (in)
Cask lid thickess (ifniV-
Bottom thic kess in) 10.3
Inner shellithickness (in) 2..
Outer shel'ihickness (in) 5: -> 2.75
Gamnma shie~ld thicknessfr1 ) 2.75
Radial neuffon shield thicknes (f.in) 4.50

Transportable Store Canister

Shell, thickne~ss(in) P0.6g6
Shell bofttom(in)~ 175
Shield l,;i~d.thicknes§ (in)..: 7
Structur'al lid thickqes(i~n). 3
Outer 'diameter (in) V167
internal cavity diame~ter (in) /65.8

Internal fu'el cav.i~ty lenb'ý'hýgth (in), depending on~class 163-180
Overall~length' (I), de,,pending on cdlass 175-192

Fuel: Bas~ket

Basket assembly length (in), depending on class 162-180
Basket assembly diameter (in) 65.5
Nu'mber of support disks, depending on class 30-41
Number of heati transfer disks, depending on class 17-33

Total weight (pounds) including cask, basket, impact limiters, fuel, canister with lids, cask lid,
.and spacers for each fuel class is approximately:

Class 1 (P.WR) 251,000
9Class 2 (PWIR) 252,000

Class 3 (PWR) 249,000
Class 4 (BWR) 256,000
Class 5 (BWR) 255,000.
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5.(a)(3) Drawings

The package is constructed and assembled in accordance with NAC drawings:

790-209, Rev. 1. 790-210, 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, IRev. 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
790-573, Rev. 7 79075J4, ,Rev. 3 790-575, Rev. 10 790-581, Rev. 9
790-582 Rev. 12 790-583, Rev..8 ' 790-5664 Rev. 19 790-585, Rev. 19
790-587, Rev. 1. 790-591, R. ket 7145920- ke4.8 790-593, Rev. 7
790-594,.' Rev. 2 7,90-5,ý Rev.• 10 790•605; Rev• 11 790-611, Rev. 6
790-612Z2,Rev. 9 41f-•01, eV. 4 412-502, Rev. 6

5.(b) Contents

(1) Type and Fo rnof KM. n[fi.

The package is designed tottanisport ,ypis o ntents as listed below:

I. 24..intact rradiated PWRuel assemie-s within a T91;
ii. • 56 intact irr~iatedBWR fuel asseMblies within a TSC;
iii. • 24 intact and'ani6agd 'PWR a!s~sebliesiand Fuel Debris from Maine

Yant ee'ithirna"TSC; or4
iv. GTCC-wste from Min¶e Yankeewithin a-TSC.

Each type of package contents is,,d•shdrib n detail below.

(i) Intact PWR assemblies

The. package is desigiied to ttransport 24oirradiated~ intactIPWR fuel assemblies within the
TSC."An intactfuelassembly is a spent nuclearf•uellassembly without known or suspected
ctadding; deects greatr:tha,,,pinh•le i•ksor hairline, cracks. An empty fuel rod position
mu'st befilled with a solid ~filler rd, jfabri atedfrom. either zirconium alloy or Type 304
stil~iess steel, which displaces an :equl or greater volume than that occupied by a fuel rod.

The fueliassemblies consistof uranium dioxide pellets with zirconium alloy type cladding.
Priorto irradiation, thefUel assemblies must be within the dimensions and specifications of
Table 5.(b)(!)()-1 below." The combined maximum average bum up, minimum cool time and

maximum and, minimu•m nitial 23 U enrichments must be within the specifications of Table
5.(b))(i )-2 below. PWR fuel assemblies may include standard inserts such as guide tube
thimble plugs and bur'able poisoh rods.

The minimum and maximum allowable assembly average enrichment for loading is 1.9 wt%
235U :and 4.2 wt% 235U respectively. Unenriched fuel assemblies are not authorized for
loading into the TSC. The maximum bum up of the spent fuel assemblies is 45,000
MWD/GTU and the minimum cool time is 5 years. The maximum weight of U02 is 11.53
MTU per cask.
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Table 5.(b)(1)(i)-1, Intact PWR Fuel' Atsembly CharactdristicS_

TSC Vendors Array Max. Max. Max. Max No of Max MWn MIn Max Max MIn Guide
Class1  Length Width Assembly MTU Fuel Pitch Rod Clad Pellet Active Tube

(In) (In) Weight Rods (in) DMe (in) Thick Dia (1n) Length Thickness
(in) (in) (in)

1 CE 14 157.3 8.11 1292 0.404 1764 0.590 0.438 0.024 0.380 137.0 0.040

1 Ex/ANF 14x14 160.2 7.76 1271 0.369 179. 0.556 0.424 0.030 0.351 142.0 0.034

I WE 14x1 4 159.8 7.76. 1.177 0.362 179, '0.556 0.400 0.024 0.345 144.0 0.034

I ' WE A 14014 159. 8 7.76 13 0 p.4&• 5 0.556 0.422 0022 0.68 145.2 0.034

S WE, 15j05 15..8 8 .43 1472 0.465 2 0453•8 0.422: 0.024 0.365 44.0 0.015
Ex/ANF A,

F 17x17 15 8.43 1348 0.413 264 .0496 6d•360, '0.025 0.303 144.0" 0.016

I WE 17?0.7 159.8 -8.43. 1482 -0.468 264 0.496 0.374 0.022 0.323 144.0 0.016

I WE 17x17 •1 60. 1373 0.429 264 0A96 `.6';360- 1 022 0.309 144.0 0.016

2 B&W 15X15 1657 854 51 1 208 0.0261 0.369 144.0 0.016

2 B&W 7x17 658 8.54, 5C56 264 0.379 Q.004 0.324 143.0 0.017

3 'CE 6x6 17.8.3 8.10 f430 0.442 23 G.506 0.382 0 0.3255 150.0 0.035
I ExIANF - -0 0030 0.351 144.0 0.036

1 CE3  15x15 147.5 82 0.418 0,026 0.358 132.0 -

E I Ex/ANF3  15015 148.9 8-2 1339~ 0.431_, ý21 : QI 6 5 0.417 (P030 0.358 131±.8-

l CE3  16x16 1548.2: 8.10 1 0 3T_ 2.6 0.506 0.382? 0.023 0.3255 136.7 0.035

'Minimum. and Maximum. initial: Enricments, are 1.9 Wt%`U and 42 wt'% MU/epectively. All fuelrods are

zirconium: alloy.type clad.

2Vendor ID indicates the source of assembly 1 e parameters.. Loading of assemblies meeting dimensional limits is

not restricted to the vendoir(s) listed. "

3 14x1 4, 15x1 5, and 16x1 6 fuel manufactured for Prairie Island,'Palisades and St. Lucie 2 cores, respectively, These
are not generic fuel assemblies provided-to multiple reactors.

4 Some fuel rod positions may be occupied by burnable poison rods or solid filler rods.
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9270 3 71-9270 USA/9270/B(U)F,9 6 OF 20

Table 5.(b)(1)(i)-2, Loading Table for Intact PWR Fuel

Minimum Burnup < 30.GWD/MTU 30 < Bumup'< 35 GWD/MTU
Initial Minimum Cooling Time (years) Minimum Cooling Time (years)

Enrichment
Vt/25CE 14x14 15x15' 16xi6 17x1 7 CE 14x14 15X15 16X16 17X17

wt% 2U (E) 14x14 14x14

1.9 < E<2.1 6 8 8 7 8 8 10 11 9 10

2.1E <2.3 6 8 6 T 7 10 10, 8 10

2.13E <2.5 6 7 7 .[ . 71

2.5 0E<ý2.7 6 7.x7 6 71: 7 9 9--9 7 8

2.7 E < 2.9 6 7. 7 6 7 6 . .8 7 8

2.9<E < 3.1 5 6 6 7 8

3.1 ___ E__33 __ F _6_ 6- 6, a~ 8~ 7 7

3.3 E <3.5 5 6 >6 6 , 6 8< 6 7

3.5 E < 3.7 5 6. 6 -6 7- 7 6 7

3.7< E• 4.2 5 • 6 _•_,'•,-- j,, 7- ' 6 7

Minimum 35 murnup<-6WDMTU 40 < Bumup!5 45,GWD/MTU
Initial MinimumiCoohingrTire5 (Yeat; Minim um Coolin Time (years)

EnnchmEn CE 14X!4 15x15. 76x1 i •j7 :<CE 114x-14 .15,1x5 16x16 17x17

wt~UE) 114k4 ~ 14xl 4___

9•E <:2.1 11 15 15 13 15 18 20 21 20 20

2.1•ýE <2.3 10 1.3 14 12 -- 15 19 .19 18 19
2.3:, E<2.5 .: 9 12-' 1 .3 11, 1;2 .. . 14:' ':17 i9:1 17 17

2.5 E< 217 9 12 12 10 11 12 16 18 15 17

2.7< E<2.9 8 11 11 9 11 11 15 18 14 17

2.9< EE< 3.1 8 10 10 9 10 10 14 18 13 15

3.1_ E.< 3.3 7 10 10 9 10 10 13 17 13 15

3.3 E < 3.5 7.. 9 10 8 9 9 12 17 13 15

3.5 E < 3.7 7 9 10 8 9 8 11 17 -12 15

3.7 E E4.2 7 8 10 8 8 8 11 15 12 14,
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5.(b)(iXii) Intact BWR assembliesi

The package is3designed to transport 56 irradiated intact BWR fuel assembles within the TSC. An
intact fuel assembly is a spent nuclear fuel assembly without known or suspected cladding defects
greater than pinhole leaks or hairline cracks.

For sWRfuei•the initial enrichment limit (the enrichment of the as-delivered fresh fuel assembly)
represents the• maximum ýpeak planar -average enrichment allowed for loading into the TSC. The
peak planar-average enrichment is defined to be the maximum planar-average enrichment at any
height along the •xis of th6efuel assembly.,.

Thefuel assemblies consist ofrniunm dioxide pellets with zirconium aloy type cladding. Prior to
irradiation, the fuel assembliesmust be within the dimension and specificationsof Table 5.(b)(1)(ii)-
I b The combined maximum average bum up, minimum cobl time and maximum and
minimum initial U enrichments must be within the specifications of, Table 5.(b)(1)(ii)-2.

BWR intact fuel asse m'blies'• a uthorized with or without ch•i• based on a maximum channel '
width, of 120 mils. ThO minimuand maximum allowabld`avraeenrichment for loading
is 1.9wt% I3sU an•.UA0 wtr% respectively, The maidnut bum. upofthe spent fuel assemblies
is 45,000 MWD/GTU and the..i...irnuhecooI time is six years. The'maximlih.weight of U02 is 11.08
MTU per cask. 4,nrichbeduel ssmbliesareýno authbrfie for loading into the TSC. BWR fuel
assemblies with ,t~idhe¢aialak must a iched".central fuel region and are0a iy .h•ihiýmfelercmn ia~eini 1.9 wt%/
acceptable for lo'dg int b1 C V 0 "otf the 6e•tral: region is; rio~nae irom either zirconium

~~~U. An~~~~~~~y emtfuel position must 66hied With a.olid filller ~dfbiae rmete icnu
alloy or Type 304 Stainless •teel,

(
'I,
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Table 5.(b)(1 )(ii)-1, Intact BWR Fuel'Assembly Characteristics.

Canister Vendor4  Array Max. Max. Max. Max No of Max Pitch Min Min Max Max
Class w. Length Assembly Assembly MTU Fuel (in) Rod Clad Pellet Active

(in) Wldlth (In)5  Weight Rods Die (in) Thick Dia (in), Length
_ _(Ibf (in) (in)?

4 Ex/ANF 7x7 171.3 - 5.51 620 0.196 48 0.738 0.570 0.036 0.490: 144

4 ExIANF. 8x8 171.3 5.51 563 0.177 63 0.641 0.484 0.036 0.405 145.2

4 Ex.i.F. W 171.3 5.51 ,557 0.173. 79 0.572 ,0.424, 0.030 0.357 145.2

4 G, 7X7 171.1 5.51 681 16 49 0 73 0570 0 036 .48 144.0

4 GE 7x7 171.2 ,'5.51 681 0.198 49 0,738 6 0032 0.4871 '. 144.0

4 GE .X8 171.1 .5.51 639ý 0.1" 73 ý60 0640 04 0032 0410 145.2

4 GE 8x8 171 1 5.51. 681 0179 62 00.40, 0.483 0.032 0.410 145.2

GE 8W 1V741. Z1 681 ý0.186 63-P.2 493 0.034 0.416 144.0
__ - .,,...r• -..-

5 Ex/ANF 8x8 176.1 • 588 0180 62" 41 0.484 0.036 0.405 150.0

5 ExIANF 9x9 -176.1 5.1• 576 '0.1 7 7 • 572 0:424 0.030 0.357, 150.0

55 Ei/ANF 9X9 <176.1 55Vz 576 0.178 79' 1- 0.572 0.424 0.030 0.357 150.0

5 GE 7X17 175.9 ý5.5 .683 o0.198i 49 M78 078 0.563. 0.032 0.487 144.0

5 GE 8x8 '176.1 5.51 , 65 0.179•. " ",.640 0.484 0.032 0.410 150.0

5 GE 8X8 175.9 5.51 6R1 0.1,,- 62 0-640 0.483 0.032 0.410 150.0

5 GE 8x8 1•5.9 56 681 0i,188 63 0.640 0.493 0.034 0.416 146.0

5 GE 9x9W 1 .l 5;51 " 04 6 dS.' -%743 0.566, Ud.441 0.028, 0.376 150.0

5 176.1 15,5.51 646- 098 793 0.58 0.441 0.028 0.376 150.0

SMaximum Peak PlanarAverage Enrich~mnt 4.0 wtYo, 5U. Minimumenrichment is 1.9 wt% 523U. All

fuel rods are zirconium alloy type :clad.

2 150 inch active fuel length assemblies contain:6 inch natural uranium blankets on top and bottom.

3 Shortened active fuel length in some rods.

Vendor ID indicates the source of assembly base parameters. Loading of assemblies meeting
dimensional limits is not restricted to the vendor(s) listed.

5 Assembly width including channel. Unchanneled or channeled may be loaded based on a maximum
channel thickness Of 120 mils.

• Exxon/ANF assembly weights are listed without channel.
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Table 5.(bX)()(ii)-2, Loading Table for Intact BWR Fuel

Minimum Initial Burnup < 30 GWD/MTU 30 < Bumup • 35 GWD/MTU
Enrichment wt% Minimum Cooling Time (years) Minimum Cooling Time (years)

"U (E) 9x9 8x8 7x7 9x9 8x8 7x7

1.9 E < 2.1 8 8 8 14 13 15

2.1< E.< 2.3 7 7 8 12 12 13

2.3s23 El <2.5 7 7" _ý• 11 10 11

2.5gE<2.7 7 6 7 .10

2.7<E < 2.9 6 6 6 9 8 9

2.9.9< E < 3.1 . <" • 6 6 8 8
• 3.1 E <3.3, 7: 7 8 ",•

3.3 E < 3.5 6 7___7
3.5 E < 3.7 6 ..... 7

3.7• E• 4. 0 6 6 67 >Y 7 7

Minimum Initial 35 < Bumuits,40 G•D• MTL!4 <..u.u . 45 GWD/MTU
Enrichment wt0/o " (Minimum •Coiing Time (years)

235U:(E) x8x KA4> x978x77-7x7.x8 7x

1.9 E:<2.1 24 .23 ' 3 33 35

2.1.•E<23 21 2 2? , 31" 30' 32

2.3• E251 19 18 40 29 28 29

2.5 E<•<2.7 17 6 17 26 25 27

.2.7--g.E < 2.9 14 14 15 24 23 24

2.9< E < 3.1 13 12 13 21 20 22

3.1• E <3.3 11 11 12 19 18 20

3.3• E <.3.5 10 10 11 17 16 18

3.5 E < 3.7 10 9 10 15 14 16

3.7 5 E< 4.0 10 9 10 14 13 15
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5.(b)(1)(iii) Intact and Damaged PWR assemblies, and Fuel Debris from Maine Yankee

The package is.designed to transport 24 irradiated intact or damaged PWR fuel assemblies,
canistered. fuel d'bbris, and GTCCwaste within the TSC from the Maine Yankee Reactor. The
standard Maineankee fuel assembly is the intact PWR CE 14x14 (see section 5.(b)(1)(i)).

In the course ofreactor operations, some, of the 14x14 assemblies were modified to change the
standard ,~orifil uraton.These modifications iincludLeda)the reobval offuel rods without
replacement;, b)-the d-replacement of• re-dfublds or burabIepoison rods with rods of a
.different mate'rial, such as stainless steel, or wttIffi~erf6iods of a different enrichmen;adcth
Insertion of control elements, oflnstrumbents or plug• thimbles, in guide tube positions. In addition
to the modified fuel assemblies th~reare fuel assemblies thatwere designed with variable,ennrcment-and-'' !ial blankets.*: Thesefuel ass-e~m'8ls! r6 not'm. dfe.d. but"differ fTomthe cask

design basis fuel assemblies. w
Stainless steelV8spacrs may' :sd in canisters to axiallypsfh PWR intact fuel assemblies

that areshorterththe ava la• cvitylength. The mirirurii lngth of the PWR intact fuel
assembly internal structure and tbottom end ffiang orspaers will ensue that the minimum
distance to the lfu region for thekise of the-;cihteris :"rinches.

Unenriched fuel assemblies are not authorized for loadjing

The following are the allowable Maine Yankee site specific conten.ts

5.(b)(1)(iii)(A) Maine Yankee's site specific 6bhients not requirfng preferential loading patterns:

r CE 14 x 14 intact PWi fput ssemblies m eti g :the PWR fuel assembly
chre i b a)(i)..T maxmumifuel assembly weigýt,. including other.

,associated h~d`- A" s1-,515 6Un'ds.' The cmbind dmaximum aiiveragebum up, minimum cool
time and maximu and minimum initial 2-5U enri~. hents must be withinhthe specifications of

(2) Irraidiated Maine Yainkee CE 14 x 14 PWR I•ntactfuel assemblies may contain inseuted
control element assemblies (CEA), in-core intuet(C6 hmlso CApus Es. or
cEA plugs m•• i yot•.b inserted in!damagedfuel.assemblies, 6consolidated fuel.assemblies or
assmblieswith irradiatedstinlesssteelreplacement:rods. Fuel. assemblies'with a CEA or
CEA pluginsýertd :must -beI.aded in adClas. 2 cahister and cannot be loaded ina Class 1
canister. Fuel assemnblies without aninser~tedCEA or. CEA plug, Including those with! inserted
ICI Thimbles, Must bloaded in a Classi canister. The combined maximum average bum up,... . ... . m ahd ma i u n i im m ihitial ..... .. ..5U. .
minimum cool time maximum and minimum ia Uenrichments must be within the
specifications of Table :5.(bXl:)(iii)(A)-1 except for those assemblies containing ICI thimbles
which must meet the specifications of Table 5.(b)(TXiii)(A)-2.

(3)ý PWR intact fuel assemblies with fuel. rods replaced with stainless steel or zirconium alloy
rods or with ,Uranium oxide rods nominally enriched up to 1.95 wt%. The combined maximum'
average burn up, minimum cool time and maximum and minimum initial 235U enrichments must
be within the specifications of Table 5.(b)(1)(iii)(A)-3.
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(4) PWRintact fuel assemblies with fuel rods having variable enrichments with a maximum rod
enrichment up. to 4.21 wt%/6 35U and that also have a maximum planar average enrichment up to
3.99 wt%/o 2U. The combined maximum average bum up, minimum cool time and~maximum
and minimum initial 236U enrichments must be within the specifications of Table 5.(b)(1)(iii)(A)-l.

(5) PWR intact fuel assemblies with annular axial end blanket enrichments up to 2.6 wt% mU.
The combined maximum average burn up, minimum cool time and maximum and minimum initial
235 U enrichments must be within .the specifications of Table 5.(b)(1)(iii)(A)-1.

(6) PWR intact fuel. assemblieswith burnablelapison rods or solid filler rods may occupy up to 16
of 176 fuel, rod positions. Thdecobiri•d ' mipe ump- u minimum cool time and
maximum and minimum initial,23U enrichments must be within especifications of Talth'e., .. ...i ....on of Table

(7) PWR intact fuel ass4emblies with one or. more-grid spacers miss img or damaged such that
the unsupported lengthf of,-ke'uel rods does not exceed 60 in ,or ,ift end fitting damage,
includingdamaged . wmisslr44gofci-down springs, as long;ain•=d:ssembly can be handled
safely by normal means. The bombihed maximum average buii up, minimum cool time and
•maximum and minimum initial U enrichmedfifilfust be witin the specifications of Table

25.(b)(1 )(iii)(B) Maine Yankee site-specificalowable content'sreqiring preferentil based on
shielding, aitclt or ~l

shieding !•c it~• " •E.14 xi4' intact-PWR, fuel

assemblies). A PWktb'skefuel diagram r a:'b four[or Figuri 5.(b)(')(iii)(B)-1.

(1) Maine Yankee CE 14 x 14"PWVR intacithuel assembles with a bum up between 45,000 and
50,000 MWD/MTU meeting the. foIIdwýng jrqdi m6ntsior verfication of the oxide layer
thickness and high bum Ufuel requiWringpi 'i•i loadin th• ~#ipheral PWR fuel basket

positions:'

A verification pgrogram is req• red to determine the oxide layer thickness on high bum up
fuel by measurement orby statistical analysis. A fuel assembly having a bum Up
between 45,000 MWD/MTU and 50,000,.MWD/MTU is. classified as.-high bum up. The
verfication program-shall be capable of, classifying high bum up fuelas INTACT FUEL or
DAMAGED FUEL based on the foll6wing cnrtea: "

I. A 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 otherwise INTACT FUEL.

il. A HIGH BURN UP FUEL assembly not meeting the cladding oxide thickness
criteria for INTACT FUEL or that has an oxide layer that is detached or spalled
from the cladding is classified as DAMAGED FUEL.

The combined maximum average burn up, minimum cool time and maximum and
minimum initial 235U enrichments must be within the specifications of Table
5 (b)(1)(ii)(A)l• .
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(2), PWR intact fuel assemblies with up to 176 fuel rods missing from the fuel-assembly lattice.
The combined maximum average 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. These assemblies
must be placed in a comer loading position in the PWR.fuel basket.

(3) PWR intactlfuel assemblies with burnable poison rods replaced by hollow zirconium alloy
rods. The combined maximum average bum up, minimum cool time and maximum and -

minimum initialaP 5 U enrichments must be within the specifications of Table 5.(b)(1 )(iii)(A)-1.
These assemblies must be placed in a comer PWR fuelbasket loading position.

(4) Intact fuel assemblies with a spource in'a cnter-guide tube. The assembly must be
loaded in a basket corner position and must be loaded in a Class I canister. Onlyone start-up
source may be loaded in any fueI assembly or any canister. The. combined maximum average
bu...m .I.up. m"u inimum cool t~imnand maximum and minimumrninitial P'Uenrichments must be within
the specfications ofTab1ie 5.(b)(,Xiii)(A)-1. These assemblies must be placed in a comer PWR
fuel basket loading'positon•.i..r

(5) PWR intact fuel assemblies with CEA ends (fingertips) g .dtor an ICI segment inserted in
conmer guide tube positions. The• a sfemblyfitstlso 6h;ve a"'C•EA plug in~stAlled. The assembly
must be loadedina PWR fe be ,poition and m6it be loaded 0, a Class 2 canister.

The combined: mnaiimumn ave .rage~bu{up, minimum cboltirn and maximumir and-minimum initial
23-5U enrichments Miust bey.thip the specfications ofTable 5(b)(1• )iii)(A)-1. CEA fingertips are
not considered as CEAs for dteri of minimum cool timrpes ..

5.(b)(1)(iii)(C) Maine Yankee CE 14-14PWR fuel enosed in a Maine Yankee Plel Can (MYFC).

All Maine Yankee CE 14 x 14PWR fuel en aeejrnanM.YFC must be loaded in a Class 1 fuel
canister in a comer position of the PR R , ba.ket., Up to 4 M.YF, ma•y be loaded into a TSC.
Intact, Maine Yankee CIE 14 x 4PWR fuel .b loaded into a -MYFC. The contents that must
be loaded in the.MYFCare -, .

(1) PWR fuel a'semblies with up to two intact or damaged fuel rods inserted In each
fuel assembly guide tube or with up to two. bumable. poison rods inserted in each
guidetube.e The rods inserted in the guide tubes,,:cannot be from a different fuel
assembly. The maximum number of rods in the fuel:assembly (fuel:rods plus
in serted rods,'including burnablepoisonrods) . e combine maximum

average bum up, minimum cool time and maximum and minimum initial 235 U
enrichments must be within the specifications of Table 5.(b)(1 )(iii)(A)-1 for intact
fuel rods and Table 5.(b)(1)(iii)(A)-4 for damaged fuel rods.

(2) A'damaged fuel assembly with up to 100% of the fuel rods classified as damaged
and/or damaged or missing assembly hardware components. A damaged fuel
assembly cannot have an inserted CEA or other non-fuel component. The
combined maximum average bum up, minimum cool time and maximum and
minimum initial 235U enrichments must be within the specifications of Table
5.(b)(1 )(iii)(A)-4 for damaged fuel rods.

(3) Individual intact or damaged fuel rods in a rod type structure, which may be a
gi we t'be. intan co nfgtiee.. ree-The -embined-maximum-average
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bum up, minimum cool time and maximum and minimum initial mU enrichments
must be within the specifications of Table 5.(b)(1)(iii)(A)-1 for intact fuel rods and
Table 5.(b)(1)(iii)(A)-4 for damaged fuel rods.

(4) Fuel debris consisting of fuel rods with exposed fuel pellets or.individual intact or
partial fuel pellets not contained in fuel rods. The combined maximum average
bum up, minimum cool time and maximum and minimum initial 235U enrichments
must be within the specifications of Table 5.(b)(1)(iii)(A)-4 for damaged-fuel rods.

(5) Consolidated Fuel lattice ard\strscture with a 17 x 17 array formed by grids andtop an..b ed ...... ý'jcnected by f•r.solid.stainless steel rods.Maxip •:cqt 6Sss289e rods.ro~lifa
Maximum .co..nt. .re 289 fuel rods h g'a'tol lattice weight less than or
equal to 2,100 pounds. A"consolidated fuel lattice cannot have an.inserted CEA
or other no-nfuel component. Only one consolidated fuel lattice may be stored in
any TSQ.Fuel must be cooled.a.minimum of 24 yea..

(6) Hight up*• semblies not meeting.the '6relayr .fýickness criteria
prevusly definid ir"teption 5.(b)(1)(iii)(B)(1). The combined maximum average
bum! up, minimurl cool time adfib ,nmxumaminimum iitial 21Uenrichments
must be within tlh' l&cati fa )(iii)(A)-4 fbt damaged fuel rods.

~asket Fuel oadipingil jo'si'ir pgram, Figur!? 5#)(1)(Qi),(B)-1PWR E
DRAIN UNE-

"1. Basket corner positions are positions 3, 6, 19, and 22. Corner positions are also periphery
positions.

2. Basket periphery positions are positions 1, 2, 3, 6, 7, 12, 13, 18, 19, 22, 23, and 24. Periphery
positions include the comer positions-
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Table 5.(b)(1)(iii)(A)-1, Loading Tabl~for Maine Yankee CE 14x14 Fuel with and without CEA Cooled
Table 5.(b)(1)(iii)(A)l. ;Lbading Table'for Mifine Yankee 05 14014Frue! with and without CEA Cooled

to Indicated Time

Burnup 30 GWD/MTU Minimum Cool Time (Years) for

Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA
(Class 1) (Class 2)

1.9<E<2.1 6 6 7 6 6 6

2.1<E<2.3 6 6 7 66

2.3<E< 2.5 6 6 6, &+ . 6 .6

2.5,E . 6 .. E < 6 6 6 6

2.7 E <2.9 6 . 6 6 6

2.9! E < 3.1 5 +6 66 6 6

3.1<E<3.3 5 5 `6 . 6 5

3.3 •ýE <3.5 55 6 6

3.5 E<3.7 5 5 .6 t -,5 5

3.7• Es 4.2 5 6 5 , 4i +& 5
Loading Table for Maine Ynke., C w and withou C EA Cooled to Indicated Time

Bumup 35 GWDIMTU inimu1 Cool Time (Years) for

Enrichment No CEA tip EA 5YrdLk .10 Yr CEA 15 Yr. CEA 20 Yr. CEA

ý:(Class 1) (Class;2)1.9 E < 2.1 .88 8 +,+++

2.1iE<2.3 7 7 9

21.3<E<2.5 7 7 8 7 7 7

2.5 E < 2.7 7 7 8 7 7 7

2.7<E<2.9 6 7 7 7 7 7

2.9_<E<3.1 6 6 7 7 6 6

3.1_•E<3.3 6 6 7 6 6 6

3.3 E < 3.5 6. 6 7 6 6 6

3.5 E < 3.7 6 6 6 6 6 6

3.7_E_<4.2 6 6 6 6 6 6
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Table 5.(b)(1)(iil)(A)-l, continued , Loading Table for Maine Yankee CE 14x14 Fuel with and without
CEA Cooled to Indicated Time

Bumup 40 GWD/MTU Minimum Cool. Time (Years) for

Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr. CEA 20 Yr. CEA
(Class 1) (Class 2)

1.9 E <2.1 1i 12 .14 13 12 12

2.1<E,<2.3 10 10 13 "1 11 11

2:3< E< 2.51; 9 . 9 12, 10 10

2.5:<E< 27 239 9 " 10 9 9 9

.7-2". E < 2.9-. 8 810 98 8

2.9,E<3.1 8 8 9 8 8 8
3.1 <E < 3.3 7 7 .8 8 Y ;'

3.3 E < 3.5 7 7 " 7 7

3.5:r E < 3.7 7 '7 8. ________ 7 T4 7 7.

3-7:r.E-<4.2 7 7 7~;' 7 7

Loading Table for Maine anke x14Fuel with and withu CEA Co~red to Indicated Time

Bumup 45 GWD/MTU ,,,;in Cl Time (Yeams) for

Enrichment No CEA- No& CEA 5 Yr EAA' 1OYrCEA- 15 Yr. CEA 20 Yr. CEA
(Class1) (Cl•s•s 2)_____ .... ... ______ _ _-_.

1.9 , Ec< 2.1 V• 18 21 19' 18 18

2.1E< 2.3 15 16 19 117 17 16

2 .3 E,,.. 2.5: 14, .14: 18 16 15 15

2.5 _< E< 237 12 13 1:6 14 14 13

2.7: E <2.9 11 12 14 13 12 12

2.9< E< 3.1 10 11 13 12 11 11

3.1 E < 3.3 10 10 12 11 10 10

3.3•E<3.5 9 9 11 10 10 10

• 3.5 E < 3.7 9 9 10 10 10 10

3.7 5 E• 4.2 9 9 10 10 10 10
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Table 5(b)(1 )(iii)(A)-,, continued, Loading Table for Maine Yankee CE 14x14 Fuel With and without
CEA Cooled to Indicated Time

Bumup 50 GWD/MTU Minimum Cool Time (Years) for

Enrichment No CEA No CEA 5 Yr CEA 10 Yr CEA 15 Yr.,CEA 20 Yr. CEA
(Class 1) (Class 2)

1.9 E < 2.1 27. 27 29 27 27 27

2.11gE<2.3ý 24 24 27 . .24 24
• -- . ~-. ---..-----. ,•, ,: .,

2.15. E,<2.5.2 22 ¾2 2 22 22

2.5 <2.7f 19 19 •.3 21 20 -20

2.7< E< 2.9 17 17 21 19 18 182.9:5 E < 3.1 15 #16.! 19 1I8is1

3.1< E < 3.3 15 15 • 8 1 if t 17 17

3.3 ! E < 3.5 15 15 17 17 17 ( 17

3.5 E < 3.7 14 14 ___._,5, 15 15 15

3.7.E<4.2 14 14 ___15 __ 15

Table 5.(b)(1 )(iii)(A)-214 Loading Tabl• Yeanrs)foe Main Yankee CE 14xl'4fuel containing ICI

.,Minimum Initial Bumup - 30, < Bumup 35 < Bumup 40 < Bumup 45 < Burnup •
Enrichmentwt% GWD/MTU '35:GWD/MTU " 40 , 45 50 GWDiMTU235U (E)- GWD/MTU GWD/MTU

1.9.:E<2<1 6 2. 18 11 18 .27

2.19<2.3 6 7 10 16 24

2.3< E < 2.5 6 7 9 14 22

2.5 < E < 2.7 6 7 9 13 19

2.7<E<2.9 6 6 8 11 17'

2.9< E < 3.1 5 6 8 10 15

3.1_5 E < 3.3 5 6 7 10 15

3.3 E E< 3.5 5 6 7 9 15

3.5 E< 3.7 5 6 7 9 14

11 r7 A n C i #'% A A1

v I I
- - I I
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Table 5.(b)(1)(iii)(A)-3, Required Cool Time for Maine Yankee Fuel Assemblies with Activated
Stainless Steel Replacement Rods

Assy Number BumUp Enrichment SSR Source Cool Time Earliest
(GWD/MTU) (wt %) (g/s/assy) (years) Transportable

N420 45 3.3 2.1602E+13 10 Jan 2001

N842 35 3.3 3.1396E+12 6 Jan 2001

N868 40 .3.3 5.2444Eý1 7' Jan2001

32. .'45 3" 1:45E÷+13:. Jan•2005

~R43.50 3. .98+3 1~Jan 2010

R444 50 5.5993E+13, 19, Jan 2015

[ Table 5.(b)(1)(ii)(A)-4, Cool" ýej rs) m)f ineYpokCE 14x14,damaged fuel

,Minimum Initial
Enrichment wt%
2 5u (E)

-Bu8r6up ! 30.
G6WD/MTU, i'0 -u~npi ' , 4 4ý35 < Burn Up

< 40
GWD/MTU

40 < Bmup
•ý 45>

-,,WD/MTU

45 < Burnup
50 GWD/MTU

1.9_ __ _ E_ _ _ _ _ <_2.1__7_1_1_1 37

2.1 E < 2.3 .. ,1 .26 34
2.3< E < 2.5 6 328 1. 23 3

2.5, E: < 2.7 6 1 , 21 30

2.7-,E <2:9 6: 7 11,-9 27

2.9•gE 3.1 6 7 10 .17 25

3.1k E <3.3 5 %7 9 15 23

3.3 E < 3.5 5 6 8 13 21

3.5 E < 3.7 5 6 8 12 19

3.7:g E• 4.2 5 6 7 11 17
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5.(b)(1 )(iv) 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 quantityand does not exceed the mass limits of 10 CFR 71.15. The maximum curie
inventory shall not exceed the values shown in Table 5.(b)(1)(iv)-l.

Table'5.(b)(1,)(iv)-1, Maine:Yankee GTCC Curie Inventory Limits per TSC

Radionuclide " . ,e. Inventory (Ci)/ TSC

H-14 I1 J0E+02

Mn-54 -5Eg

Fe - 2.O0E+05

CO-SB ) .IOOE+Qi

CO-60 2.90E+05-

Ni-413 9.OOE+04

Nb-94 1.OOE*oi
Tc-99 I .OQE+01'

5.(b)(2)Maximum quantity of material per package

The maximum weight of the contents shallnot exceed 77,500 pounds.

(i) For the contents described in 5.(b)(1)(i) and 5.(b)(1)(iii): 24 PWR fuel assemblies,
including ýstandard. inserts such as burnable poison rods or guides or guide tube thimble
plugs, with a maximum weight of 38,500 pounds and a maximum decay heat limit per
package not to exceed the values in Table 5.(b)(2)-1. The individual PWR assembly
decay heat is limited to 0.83 kW.
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Table 5.(b)(2)-1, PWR Decay Heat Limits

Cool Time (Years) PWR Decay Heat Limit (kW)
Bumup (MWD/MTU)

35,000 40,000 45,000 50,0001

5 20.0 20.0. 19.9 19.3

6 19.5 49.3' " 19.2 18.7

7 17.8 4 . 17.8 I7. 17.2

10 17.4 17.3 17.2 16.8

15 7 16.5

'Maine Yankee PWR fuel, assemblies

(ii) For the conenrts descril
39,000, pounds and a rr
BWR assembly decay I

(iii) For the contents descri
package of 2&000 p
decay heat fb•r the GTC

5.(c) Criticality Safety Index

b)(1)(ii): 56 BWlR assemblies with a maximum weight of
ecay l'eat "imit:,pr package of 16 kW. The individual

iited to. 0.29'kW.

b)(1)(iv): GTCC waste with a maximum weight per
1 or 10,000 poun•ds per compartment. The maximum

NW per package.'

00.
6. The package must be transported as exclusive use in a closed transport vehicle as per 10 CFR

71.47(b).

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

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

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application, as
supplemented.

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

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

10. Expiration date: October 31, 2012.
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REFERENCES

NAC International, Inc., Application dated April 30, 1997.

NAC International, linc., 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 June 6, 2005; and September 25, 2007.

FOR TFt4 U. NUCLEA•R• REGULATORY COMMISSION

-.obert A. Nelson, Chief
]4nsing, Branch
lvision of Spent Fuel Storage d Transportation

o f Nuclear Matenal Safety
and $afeguardt

07.Date: October 20
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2. PREAMBLE

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

b. This certificate .does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regula!ty agencies, including the government of any country through or into which the package will be transported.

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

a. ISSUED TO (Name and Address)

Westinghouse El-ctric Company, LLC
P.O. Box 355,
MOWsurgh PA, 15'230-0355

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electrc Company application dated
May 15, 200.3, as 'suppleme nted

4. CONDITIONS

This certificate is conditional upon fulfilflng thereqiements of 10 CFR Part 71. as ai the oditionss specified below.

5.

(a) Packa

(1)

(2)

ging '

Mod!1el No; ABB -2901

Description ,

A shipping ,cntainer for low-eiiri thed urai
con.t Iain erý, su "rrounded by Ihultid6 matI eI

g

of an inner
The inner container is

19.751/41 inches square -and. approximately30 inches long,, constructed of,minimum14-gauge ..seelith bolted ansL d weldedo t!.bottom-osheet.
ThN on s " up"ortiedinai••ni t jA ae ste ,drum by asbestos or

ceramic . et,6p'ywood hardb..rd.andid.sUlatingd ratea"L:- The .rum"hasai.-6auge
,clouIq'ld -,h dr~n -Cd1 osed w~ith, a 12gue dg~ckind: ring with'i dpf rgeIlug and
a 5/8-Jhch diameter bolt. In adito tote lo'ind: ring, three lid clamps areý installed to
Secure t he rum lid. The drur,:ha'sapproxima Mensioi bf 22.5-inch 1iD by 36ihch
height,: The .uranium oxide pellets aarbpack~agedi boxes. os itionpd within a ,steel'insert.
The ýmaximnium gross weiigt, of the ppckag ijSL 60po~,nds.

(3) Drawings

he pTckaging is constructed and assembled in accordance with Westinghouse Electric
Company, LLC, Drawing Nos.

:10004E01,.Rev. 2;
'1-0004E02,Sheets 1 and 2, Rev. 2; and
1, 0004E03i Rev. 2.



5. (b) Contents

(1) Type and form of material

Sintered uranium oxide pellets enriched to a maximum 5.0 wlo in the U-235 isotope. The
maximum pellet diamefer is 0.969 cm, and the minimum pellet diameter is 0.818 cm.

(2) Maximum quantity of material per package

227.. unds of pellets, with the. U-235 content not to exceed 4.54 kg. The pellets must be
packaged ýon corrugatedý stafinle"s steel trays, Within shipping container boxes and a
shippingcontainer insert in accordance with ABB Combustion Engineering Nuclear
Systems Drawing N)os-.L-9274-02, Sheets 1 and 2,iRev. 0, and L-9274-03, Rev. 0.

Maximum weight of contents within the inner container is 427 pounds, including
radioactive-material, secondary containers, and otherpackaging material.

(c) Criticality Safetyi4l dex (mi iundexto be shown lael): 0.5

6. Corrugated stainless steel trays iust be positioned between each layer bf pellets, and on the top
and bottom of the pellet stack. Spacers must be inserted •in partially fi!r•d pellet shipping boxes to
provide a snug fit.

7: The package may also contain stainless steel pellets, depleted urani u pellets, and neutron
poisons such as(dolinia' erbium, aid boron carbide. .

8. In addition to the requremertts 0fubpatG &A 0 CFR Part 71:

(a) Prior to6each shipment.the inseirr'ýontainment vessel) gasket shall be inspected. This
gasket sh..lbe replaced if ;inspection shows any defects.

(b) The',pa€ckage must be prepard 4for'r hipment, and operated in accordance with the
Operting. Procedures of Chapt:er7 and the*lMaintenance Program of Chapter 8 of the

application.

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

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

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

12. Expiration date: September 30, 2012.
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REFERENCES

Westinghouse Electric Company application dated May 15, 2003.

Supplements dated November,21, 2003, and July 23, 2007.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief
Licensing Branch
Division of Spent Fuel Storageand Transportation
Office of Nuclear MaterialSafetyý,

and Safeguards:

..... Date: ,.., Ž007

5' •*
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

EnergySolutions ,BNFL Fuel Solutions application dated April 20, 2001,
2105 S. Bascom Ave., Suite 160 ./Supplemented.
Campbell, CA 95008

4. CONDITIONS

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

5.

(a) Packaging

(1) Model No. FuelSolutions TM TS125 Transportation Package

(2) Description

The FuelSolutionsT , TS125 Transportation Package consists of aTS125 Transportation Cask and
impact limiters, together with ", .Fu ,lSolutionsT, W/2,1 r.iVV.74.anister and its payload. The
FuelSolutionsm canister-and its payload arecontained inside,.the TS125 Transportation Cask cavity.
The fS,125 Transportation Cask cavity is. sized to accommdate one 'FuelSolutionsm long canister,
or alternatively, one FuelSolutionsTM short canister with a cask cavity spacer. The approximate
dimensions and-weights of the- package are as follows:

Package Length: .......... . ............. . ... ..... ......................... 342.4 inches

Package Outside Diameter: 143.5 inches

Cask 'Length (w/o impact limiters): .................................................... 210.4 inches

Cask Outside Diameter (w/o impact limiters): ...................................... 94.2 inches

Cask Cavity Length: 1........................................................................... 193.0 inches

Cask Cavity Diameter (section at rails): ............................................... 66.88 inches.

Canister Outside Diameter: .................................................................. 66.0 inches

Maximum Long Canister Length: ..................................................... 192.25 inches

Maximum Short Canister Length: ....................................................... 182.25 inches

-1.Cask' Cavity Spacer Length: ............................. ......................... 10.0 inches

Mak. Package Weight: .............................................................. 285,000.0 pounds
Max. Cask Payload Weight (incl. canister and cavity spacer): ...... 85,000.0 pounds
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The TS125 Transportation Cask body is an assembly composed of stainless steel components of
an inner shell, an outer shell, a top ring forging, a closure lid with .a Seal test port and a cavity vent
port, a bottom plate forging, and a cavity drain port. The inner and outer shells are welded to the
bottom plate forging and the top ring forging. The cask body also, includes an annular leadý gamma'
shield; an annular neutron shield with cask tie-down rings, support angles, and jacket; a bottom end
neutron shield with a support ring and jacket; a longitudinal shear block; and lifting trunnion
mounting bosses. The inner and outer shells form the annular cavity for the lead gamma shield.
The duter shll rand the neutron shield jacket form the annular caVity fOr the solid ,heutron shield.
The neutron• Shield support angles faciiitate heat rejection throbugh thesolid neutron shielding
material to the outer surfaceofthe cask body. The cask dIosure]id in'cudes a thick reces sd plate
with twoConcehtncric "Helicoflexýsilver-jacketed metallic,ý-ring sise t the-, cavity vent poirt,.and-the

s p . The closuret ,lid',issecured&to the cask, bodydun trasportwith 6 imt
cl'sure bolts.• ý"The vent a•n&t'drai p a-re closed by.a lu:a to maintain contafinm•ent
integrity during transportation.

The Transportation Cask's contabiment boundary consists of:• the inner cylindrical shell, the bottom
plate forging (which forms the .bottom closure ofthe cask) e.t6p-nring forging and sealing surfaces,
the closure lid and sealing surface wel ssociated with the above components, the Closure
bolts, the innermost closure lid cýrdng seal, thecavity vent port seal gland and o-ring seal, and the
cavity drain Port seal gland and o-'ring Seal. ~The package is designed tobe "leaktighto as defined by
ANSI N14.'5 (leakage rate less th 6 alto 1 x 1: f-cm'/s.i The structural compoients Of the
Transportation:Cask are made, of high-strength 2ustnsitainles ssteel.: The gamma shielding is
made of lead and is complet elincl6se'dwithin the nar r••iý Ketweenthe inner and outer steel
shells. The neutron hielding is solid hydrogenouis material thatls completely enclosed within the
annular region between the cs kUtdr'fi and ri' n ieldjacketith tie-down rings at each
end., ,

The FuelSolutions • TS125 Transportation Cask has identical anergy-absorbing rimnpact, limiters at
ebothnds.'Each impact limiter assembly c onsistsf crusiable aluminum .cobe.nergy-.

absorbing core ýsegments ,thatF aree ,~s* in a sealedstir' e ste~eILshelL:In! ~a~to conrfining
,the...~ur!nin~h..neycom bi core segment in. thee'ientof a•free drop,, the •impacUtlimiter she!llr,6tects
the,•alu'mintim honeycomb materialbfrom t ath'er. ,Both• theitop ad ettom i|mpact lmiters are
attached to the translportation catsk body tie-downrrings withi 12,6bdic imtrbls apr
indicating deaviceis provided which connects each 'iimpact limiterto tihe Wanspoiation cask:to assure
thatti• package has notbeen opened tbyounauthorized personneldqivyg transport.

A FuelSolutionsTM, canister consists of a steel Shell assembly and an'internal basket assembly. The
shell assenbly maintains a heliumn amospherefo 'trnort'cohditions- Credit is, not taken for

containment providedby the canister shellýfor transport cordi|Uonsý,.T-he shell.assembly.also.
pr es radiologicashieldingtinb e ten t
pr .vdgeometic spa.cing,..StrUU ,raIpIs , ndcniticaity c ,rbl,'fo thespen nuclear fuel
(SNF) assemblies for tr'anisplo~rt conditions. K
There are w toclasses of W21 canisters (W21T and W21M) differing rimarily in materials .of
constructi on; Each W21;canister class includes four differenn.. _teir ty pesas follows. The W21T
caniste•class~*includesa l~aong canister .with leadshield'plugs (W21 T LL) a ong canisterwwith•crbon

steel sil tgs (W2IT-L) asor ýcaisterwithibead shield plgh(dT L -a~ short
can'ister with carbon steel shield.ýplugs (W21 T-SS).' The W21 M canister class iincludes a longý.

~VL - 0
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canister with depleted uranium shield plugs (W21 M-LD), a long canister with carbon steel shield
plugs (W2•1'LS), a short canister with depleted uranium shield plugs (W21M-SD), and a short
canister with carbon steel shield plugs (W21 M-SS). There are also two classes of W74 canisters
(W74T and. W-74M), differing primarily in materials of construction. Both the W74T and W74M
canister Classes include only a long canister with carbon steel shield plugs.

A FuelSolutions•m canister shell assembly consists of a steel cylindrical shell,•bottom end closure,
bottom shield plug, bottom shell extension, bottom outer plate, top shield plug, top inner closure
plate; and top outer closure plate. The closure plates at the top and bottom are welded to the
cylindrical shell. All structural components of the canister shell, assembly are constructed of
austenitic•stainless steel, with'the exception of the shijeld plugs. The -shie id plug materials may be

cmse ladepleted. uranium nding~o uo-the s.p.6cific can-fisýter variant.
To .preveit r•ny.corrosion, galvanic, or chemical reactions r between the shield piug materials and the
cask envir"onment or contents, the shield'materials are solated froma "hnvironmentand cask
interior. The lower shieldi plugs are encased within stainless steel. The upper shield plugs that are
made of leador'depleted uranium are'encased in stainless steel. The carbon steel upper shield
plug is eiectr61ess nickel-plate'...

A FuelSolutinsT•M W21, canistei basket-assejbly, consists'of 21 guide tubes that are positioned and,
supported by a'aseiies of circularspaeriapte•, which arn!tjurn positioned and supported by
support rd assemblies. The W2,1 guide tubes. include neutron absorber sheets on all four sides.

The W74.canister i••cludes. o staclkale basket assemblies with-a,,capaciti to accommodate up to
64 Big.Rock Poinh fuel assemblies.,. Eob sket inicides 37 ¢e tions37" cell "s, 'with the center five cell
locations mechanicajly bloc'kedi loreventf adingin thes •locations., The W74 basket
assembly consists f•fa seiesofc•frculair spacqi rplatethat F'ar• positioned and supported by four
support tubes that rumthrough the spacer"Oaf& nd suppo'r sleeves be1weenjthe spacer plates.
Each basket cell location, with the exceptionf th ur s -upport tubes andthe five blocked-out.
center clsContain a.gu.ide.tube ambl uide tube -ssembheS include borated.
ýstainlesss steel deutre n absorber sheetsoeither one side ortwo op'poite sides.. The~gtide.tubes
are aran -ged in the b6akto. position iteaone poison sheetbetween ,-adjacent fuel assemblies,
with the exception of intact fuel assemblies placed in ,e suptpor tutb"es.. .
In"the W74 basket, damaged fuel is placed in damadfuecnsttare accommodatedin the3 g edt he ,,'n "s t h a t a r`"a b• ;d .. ... . .. . ....
Suppor-h W;4 1'" iat!'il;74 guide&:tubes,.but

pport.tubec.ll loca.ons.. daaged fueýcans are.simhlr to the
includ'me da screened removal lid, and borated stainless steel neutron

absorber sheetsion all four sides.

(3) Drawings .,.

,The FueiSoltions' T•SI125 TransportationPackage is constructed-and assembled in accordance
with the1f01lwinq drawings:

FS-200, Revision 1, Sheets 1I through 3-
F S-205, Revision 2, Sheets • through 3
FS-21 0, Revision 2, Sheets 1 thr6ugh 9
FS-220 Revision I, Sheets 1 through 7

7F-.23O, Revision2 1,• SHeets and62
W21-110, Revision 4, Sheets 1 through 9

-40
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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
W74-1 10, Revision 5, Sheets 1 and 2
W74-120, Revision 5, Sheets 1 through 6
W74-121, Revision 7, Sheet I
W74-122, Revision 6, Sheet 1
W74-1 30, Revision..6, Sheets 1 and 2
W74-1,40 Revision 5, Sheets 1 through 4
W74-150, Revision 5, Sheets 1 and 2.

- - • 3319, Revision 6, Sheets 1 through 5:

(b) Contents

(1) Type and Form of Material

Shipment of spent fuel, with plutonium in excess of 20 curies per package, in the form of debris,
particles, loose pellets, and fragmentedrods or-assemblies, is not-aulhoriied.

(i)- W21 Canister -- .

The contents of the W21 canisier'are, limited to 21:pressurized water reactor (PWR) SNF
assemblies meeting the requirementsOf Table., and Table 2. Twod4erent loading configurations,
designated,. as W21-1 andW21-2; are permrnitte, 'nthe W21 caniSter..The W21-2 loading
cOnfiguration,- whichaccommodatesSNF with higlher initial U enrichments, consists of up to 20

PWR SNF assemblies meeting the requirementisof, Table 1 and Table 2. The W21-2 loading
configuration requires that the center"guide tube be mechanically blocked to prevent inadvertent
loading of a SNF assembly.- If less than the maximum number of PWR assemblies are loaded,
dummy assemblies having a width, length, and weight Similar to that of the PWR assemblies they
are rep!acing, mrust be loaded in: the empty guide tubes.

The SNF assemblies that are permitted in the W21 canister must meet all of the parameter
requirements of at least one criticality class. Table 2 lists the dimensional and initial enrichment
limits. for each criticality class of PWR fuel assembly. Table 2 provides separate assembly initial
m.U enrichment limits for the W21-1 and W21-2 canister loading configurations. The initial

.enrichment limits presented in Table 2-are bounding for assemblies cntaining anytype 'of control .
insert, including o.assemblies with fuel rodsreplaced with any type-of rod of equal or greater diameter
and height.

Table 3 lists minimum required cooling times, as a function of bumup, -for PWR assemblies loaded
into the W21 canister. For a given fuel burnup level, assembly radiation sources-increase with
decreasing initial enrichment. Table 3 lists two .minimum initial enrichment values for each assembly
bumup level. Table 3 also lists two different mihnmum allowable cooling times, corresponding to the

i -• -two minimum initial enrichment levels. An assembly must have an inienichrfienit 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 control components that do not extend into the assembly fuel zone
(such as thimble plug assemblies) or that do not reside in the core during operation (such as control
rod assemblies)ldo not need to be included in the total fuel zone cobalt content.

All PWR SNF assembly,.dontrol inserts placed in the W21 canister must be intact, and may contain
:BC, borosilicate glass, silver-indium-cadmium, hafnium, or Gd2 O3 poison materials. Control insert
rod- cladding, and other insert -hardware may consist of any type'ofzirCaloy, ,stainless steel, or
inconel. Any PWR-assembly controlinsert that meets these materia requirements may be loaded
into the W21 canister. Control inserts that eriploy solid inconel rods that reside in the core, such as
the B&W Grey APSRA, are not-qualified for transportation ji, the W21 canister. Any insert that
contains significant quantities of inconel (succhas, inconel rod cladding) requires an evaluation of
total assembly fuel zone cobalt quantity.• Fuel rods ray'also, be replaced with solid steel or Inconel
rods, or rods containing any of,the above poison materials, providedthat the fuel zone cobalt
requirements are met. UO 2 fuel rods contaiiiig Gd•0'3 poison material are also permissible,
although the poison is not relied upon to-ihcrease alo'Wable 2

11 itinitial enrichment levels for the fuel
rod or assembly in question. -.

(ii) W74, Canister

The W74 canister contents are limitedoto 64 Big Rock Point (BRP) SNF assemblies without -

channels, including intact, partial, and damaged U0 2 and• mixed oxide (MOX) fuel assemblies
meeting the applicable acceptance Criteria specified in Table 4 through Table 9. Specifications
W74-1 and W74-2 for intact U0 2 and MOX fuel assemblies are provided in Table 4 and Table5,
respectively. Specifications W74-3 and W74-4 fori partial U0 2 and MOX fuel assemblies are
provided in Table 6 and Table 7, respectively. Lastly, specifications W74-5 and W74-6 for damaged
U0 2 and MOX fuel assemblies are provided in Table 8 and Table 9, respectively. All UO rods may
contain any quantity of Gd2 O3 poison material, provided that the specified 235U initial enrichment
limits are satisfied. BRP assemblies containing any amount of plutonium fuel (before irradiation)
must meet the requirements of the MOX fuel 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 width,
length, and weight, similar -to that of the BRP assemblies they are replacing; must be loadedin.the
empty guide tubes or support tubes.

The BRP U0 2 fuel assembly types permitted in the W74 canister are identified in,,Table 10. Any
* BRP fuel assemblies that do not meet all of the parameter requirements given for any fuel assembly

class in Table 10 may only be loaded into the W74 canister damaged fuel can, as. long as the
requirements given in. the applicable damaged fuel lbading specification (W74-5 or W74-6) are still
met. Any BRP fuel assemblies",that meet all ofthe parameter requirements shown in Tablet10,
: ex•cept-for the requirement for the nurmiber-bf non-coinbelwatr holesiare classified as partial'-.. .
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assemblies. The lower initial enrichment limits given 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 235U

enrichment levels for the uranium present in all U0 2 and MOX fuel rods in each MOX assembly
array. The figures also show the maximum overall weight percentage of PuO 2 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
PuO 2 , is specified. The limits on.ma.Nim.T~ , bur•l;.ximum heavy metal loading, and minimum

cooling time for each BRP MOXfueltype are shown irTable, 11."

Table •. Generic Requirements for AIi W21 Canister PWR: SNF Contents

Ie Asserinbly Parameter .Ieueen

Fuel , -d'Caddin te ria ,Zi,,,o 2, 4
Assemb Iodtoi~~~~ntact"
Maxiridu Assembly W~idth (inch`)-
Maxirin -Bur:it 5 Le0e[MýIMT 6)QO

Maximfumr Uraniu•r LoaIing iMTU'/s,) 0.47..

Ax ial Ura.ium. .odir4ft/a s-inch) 3.27,

Maxiu F~uel Z &irW ~ ~ ~ Ao
Maimuinue Pellet Sjtack QDhsity 96 (3)

.Minimuml Bottom Nozzle ýHeightk( cinc .9
N otes: 7.:

(1) Intact assemblies haveno'known or suspected fuel rod cladding defects greater than pinhole leaks and hairline cracks. Intact
•fuel also has no, detectable gdspacer damage, •or ial siftfiihnin grd spacer cation. Fuel assemblies with missing fuel
rods (from the standabdtod array configuratin), may be loadedji•all rissing uel rods are replaced with dummy rods that have
a height and diameteratleast as.great as:tatofa standard-fuelrodi.e., by rods that displade'an equal. or' greater volume of

water).
(2) For assembly bumupslexceeding 45,000 MWd/MTU, it is necessary to verify that the cladding oxide layer thickness does not

exceed 70 pm, by measurement of a statistical sample of limiting fuel assemblies. The exposure (bumup) of any inserted
control component must not exceed that of the host fuel assembly.

(3) Defined as the average material density within the cylindrical envelope volume covered by the fuel pellets, relative to the
theoretical U0 2 density of 10.97 g/cc. Thus, "smearing" over fuel pellet dishes and chahlers to determine the "stack" density
is acceptable.

" (4), The bottom nozzle height is definedaSthe #distance between ftfeassembly bott6mrid-.anth bottom of the active fuil.
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Table 2 - W21 Canister SNF.Assembly Dimensional and Enrichment Limits

Fuel Criticality Max. Initial Number Min. Min. Min. Fuel No. Guide I
Assembly Class11 ) Enrichment of Fuel Clad Clad Pellet Rod InstrumentClassml (wlo 11sU)(2) Rods- O.D. Thickness .Diameter Pitch Tube

._ (in. . (in.) " (in.) (in.) Locations'5 )

I ]~~W21,43) W21-20), ___ ___ ____I___ ____

B&W,15x15 B&W 15x-5 4.70 : 5.b0. 208 0A .4300 O.0265.. 0.3675 0,568. 17,

B&W 41YX17 B&W 17x1• 7 4.60 4.90 264 0.3770 0.0220 , 0:.3232 0..502:,, 25,

CE 14x14 CE14x:4. 5.00 5.00 176 0.4400' 00 260 . 0.3700, 0580. 5

_____CE,14x14 A 5.00 500ý,ý 176 OMOO>6e 6.0260' 6O795 0.68. 6____

Palisades.' C'E 15x15 P 5."00 5.00 20•8 - 216 0.4135 0.0240 0.3600, 01550. 1

Yankee Rowe 15x16 '.00 500 231. 5:650 0.0240 0.310 6" 0.472 1

,1516 A 5& 5.00:5..0.5 237 0:3650 0.0240 0.3105'•0.468 1

CE 166 CE16xI6 5.00' 5.00 23 0.3820: 0.0250 ',< 0.3250 0.506 V9
CE System 80 .'
St. Lucie 2 . ... . .... :,:.-

WE 14x14,; WE.14x '5.,00' "5.00, D, . 17 0.40 0 24002, 0.3444 0.556' 17

WE 15x!5. WE 1 5 4.7 5 600 t 204 .0.4200. 0.0240 '2' 0.3569 0.563 21

__'___ WE ,15X155A 4.90 5... 1 20:4.,' 0.4240 0.0300,••, 0365 0l.-5 21

WE1'7x17 WE.I7xi .70 : 5*b,, 26 0.3740 ,0025 0.3195 0`49,6, 25,

WE 17x17A4.60 4.90 :12 64 10.36000 001225. 1 03088 ..496 25 ..

• WE 17x17'B :4.60 14.9' 10 24360. b50 "0303•0 0•4696 25'..

Notes: ., ••

(1) Assembly class defined per Energy 'formation Administration. S.pent Nuler Fuel Dischaayes fmmU.S. Reactors 1993, U.S.
Departmeqnt of Energy, 1995., The fuel assembly criticality classes-are. arbitrary diesignationas gi'ven to each 'set of assembly
parameters that are evaluated for critica,1ty.

(2) The maximum allowable enrichments apply forall assemblies thatrmeet the'specifleqphysical parameter requirements for the
defined assembly class., The maximum allowable enchments aredefinedas the', maximum planar average enrichment at any
axial assembly location.. An ex~eption is the, CE' I 5x15 P`assembly'dass. for Wlvich the'maximum alloable enrichment
applies to each individual fuel pin within the assembly..

(3) This endchment lirmit applies for up to 21 SNF assemblies, inany• W21 canister guide tube.

(4) This enrichmentelimit"applies for up'to 20 SNF assemblies, with the center guide tube empty.

(5) Whereas the number of guide tube locations is a specified parameter, the materials and dimensions of the guide
tubes are not specified, since any quantity of steel orzitcaloy in the guide tube locations will reduce assembly reactivity. Guide
tube locations may contain nothing, hollowziircaloy or stainless rods (or rod clusters), solid zircaloy or stainless rods (or rod
clusters), or poison rods;(or rod clusters)..

(6) The CE 14x14 and CE 16x16 assembly guide tubes occupy four fuel rod locations within the assembly array.
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Table 3 W21 Canister Minimum PWR Assembly Cooling Time Requirements

Assembly Assembly Assembly 1Required
Burnup Initial Fuel Zone Cooling

Level Enrichment Cobalt Qty Time
(GWdlMTU)(') (wlo 231U)(1) (glassy)(2) (years)

,35 Ž2.8% _11 Ž6

i40 " 30,% . :1 :8

-•45 Ž3ý.3 %< !•1 2!,10

-:50 3.5 __ __ __ _ •1 _ _ _

> ibiý55 3.8____ 6114I

•60 A4.0 %ý •11 ____

•<35 . 1.5 % 50 .:215:

-<40 1. 5% •550 Ž-20

•451 i:5 % •5 25

:_,:50 23O5 •56 Ž;25

<550 3.0,% •50 Ž;25

Notes:

I(1) Assembly average value.s..
(2) Defined as the total initial (pre-irradiation) cobalt mass within the assembly fuel zone, inclding any cobalt present in.

inserted control compon'ents. ~I~
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Table 4 - W74 Canister Contents Specification W74-1
Intact UO Fuel Assemblies

SNF Parameter J Loading/Acceptance Criteria

Payload Description _<64 Big Rock Point BWR intact U0 2 fuel assemblies. (1,,3)

Any remaining empty canister basket guide tubes and/or
support tubes may be loaded with fuel assemblies
meeting any of the acceptable payload specifications
W74-2 through W74-6, subject to the limitations of those
specifications.

Cladding Material/Condition Zircaloy 2:,4cladding With no known or suspected
_______._______claddingdefects greaterzdhan hairline cracks or pinhole

.Maximum'Uran iurinLoading 142".k•/assembly.
Maximum Initial Enricdhment(4) ... <4.10 0 wiO 235U.
Minimum Assembly Average l>30 Wlo 235U.'

-Initial, Enrichment:

Maximum Buumup ]ý..32,000MWd/MTU.
Minimum Cooling-Time Ž6.0 years.( Z-.

W7ý4-1 Notes:

(1) Loaded assemblies must meet all of the assembly geometry requirements specified 'in Table 10, for any one of the
defined assembly classes.

(2) Intact fuel assemblies includethose BRP fuel assefmblies.with ito 4 comer rods missing, and BRP 9x9 fuel assemblies
with 1 rod missing from a nonrner 4 o_ ton this i, •s ds as-emblies ýithf partial lengthiuI ds, or rod fragments inside
stainlessitubes, in any of the array corner locations. It also itludces9x9 assemablies with %llassembly rods in coner
location, hs.

(3) .Itact;U02 assemblies *may h'ave-any number of fuelrods replaced with solid zircaloy or stainmess steel rods, or •ith
poison rods, given -that the length and diameter-of the replah e r ae a a sthat tofthe-fUel'rod. The
,empty array or .. uideub. .eloations-may contain nothing, hollow zArcaloy or stainless st.lrods, neutron source ro.s, or
any-similarn n"-fissile fueis asembly component.

(4) Defined asthhe maximum array-average ennchment,' which'is the peak planar averageýinftl enchment considering all
elevationsalong te a;ssmbly s •aqs.

(5) If an intact UpW assembly has been further. irradiated after having-fuel rods: replaced .by dummy,,stainless rods, an• evaluation must b! p•i:;ed that shows that the active fuel re-gii noh-fuel gamma souice strength'is bounded by that
descrnbedin :Secýton 5.2.,2.1'of the WSNF.123 SAR. A simi'lar evaluation is required foranyassemnbly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 5 - W74 Canister Contents Specification W74-2
Intact MOX Fuel Assemblies

SNF Parameter LoadinglAcceptance Criteria

Payload, Description •64 Big Rock Point BWR intact MOX fuel assemblies. (1,2.3)

Any remaining empty canister basket guide tubes and/or
support tubes mray be loaded with fuel assemblies meeting
any of the acceptable payload specifications W74-1 and

-W74-3 through V74-6, subject to the limitations of those
____________________ specifications..

Cladding Zircaloy 2,4 cladding with no known or suspected cladding
Material/Condition defects greater than hairline cracks or pinhole leaks.

Maximum Heavy Metal The heavy metal loading varies by MOX assembly type and
Loading must not exceed the maximum values definedin Table 11.Loading metn maxmu', UQ:>: .. ..

Allowable Fuel. Maximum initial2 Uenchmentand maximum2PuO2
C&omposition weight percentage. s shown for every fuel rolocation in,
_________'_____"_____.... _ .the MOX assembly array iniEigure i through,, 44FigUr'e4.•)

Maximum .Burnup Th•e burnup vanes, by MOX assembly type andlmust not
______.............___ .exceed the maximum values'defined in Table 11.
Minimum Cooling Time T *The cooling time varies by MOX assembly type and must
________._•____....___ •not be less, thant•th. inlm~ m value defined in Table 11.(')

W74-2 Notes:•. . ,.

(1) Intact MOX assemblies may have any number of fuel rods' repiacei with solid zircaloy or stainless steel rods, or with
poison rods, given thatthe lengih and diameter of the tepla{cemdn rodar•e at least as §r"t as that of the fuel rod. They
may alsohave'hollow ziraloy or stainless steel rods, neutronsource rods, or any-similar non-fissile fuel assembly
component, placed in the empty-arrayjorl'uide tube.locations, including all forms of inserts or: control components.-

(2) J2 (Figurei1) MOX assemblies must meet all of theassembly geometry requirements shownifor Siemens 9x9 fueI in Table
10. 1DA and G-Pu (Figure 2 and Figure 3, respiectely) MOX assemblies must meet all fi tfheassembly geometry
requirements shown forSiemens I 1x1I fuel in Table 10. One exciptian isithat J2 MOX assemblies with a cladding
thickness of 0.05.inches and a fuel pellet diameter of 0.4515 inches are also acceptable. U02 9x9 assemblies with 2
inserted MOX rods (shown in Figure' 4) must meet all of the assembly geometry requirementszshown for Siemens 9x9 in
Table'10.

(3) Intact G-Pu MOX assemblies may have 0 to 4 fuel rods in the array comer locations. G-Pu MOX assemblies may also
have partial length rods, or rod fragments inside stainless tubes, in any of the array comer locations.

(4) The maximum 23 UJ enrichment shown in Figure 1 through Figure 4 is defined as the weight percentage of 2U in any
uranium that is present in the rod. The PuO2 weight percentage is the overall mass of PuO2 in the rod divided by the
overall metal-oxide (UO + PuO2 ) mass in the rod. Fuel rods in candidate assemblies may have 235U enrichment levels
and PuO2 weight percentages that are equal to or less than the values shown in Figure 1 through Figure 4:for that fuel rod
array location.

(5) Figure 4 specifies a maximum total MOX fuel rod plutonium metal mass as opposed to a maximum PuO2 weight
percentage.

-,> (6) If an intact MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless'rods, an
evaluation must be performed that'shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.22.1 of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 6 - W74 Canister Contents Specification W74-3
Partial U0 2 Fuel Assemblies

SNF Parameter I Limit/Soecification

Payload Description _<64 Big Rock Point BWR partial UO 2fuel assemblies.('2 )
Partial fuel assemblies are defined as those assemblies
having one or more full-length fuel rods missing from the
intact fuel assembly array (except as permitted by W74-1
Notes 2 and 3).-! The affected array locations may contain
nothing, partial length rods• hollow zircaloy or stainless
steel rods, neutron source rods, or anyobtherrnon-fissile fuel
assembly component with a lower length or.diameter than a
full-length fuel: rod. Any;remainingempty canister basket
guide tubes and/or support tubes may be loaded with fuel
"assemblies meeting any of the:acceptable loading
I:spebifications W74-1, W7472,and. W74A through W74-6,

u.sbiectto the limitations of those svecificatlons.

Cladding . -:
Material/Condition

e2,4 cldding with noknown o r suspected cladding
greafer,,than hairline cracks or pinhol1e leaks.

Maximum Uranium Loadi
Maximum Initial
Enrichment')

)Xb)
IX1 )

l iii ........... i

.Minimum Assembly •
Average Initial Enrichment

I

MaximuimBurnup
Minimum rCooling"Time qA6.0

W74-3-Notes:

(1). Partial U0 2,assemblies may have any number of fuel rods replaced with solid zircaloy or stainless steel rods, or with
poison rods.

(2) Loaded partial assemblies must meet all of the geometry requirements shown (for any of the defined assembly classes) in
Table, 10, except f6r the maximum numbeirof non-corner water holes."

(3) Defined as the maximum array average initial enrichment, which is the peak planar average initial enrichment considering
all elevations along the fuel assembly axis. The averaging is applied only to those fuel rods that are present in the partial
array.

(4) If a partial U02 assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an
evaluation must be performed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section 5.2.2.1 of the WSNF1 23 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 7 - W74 Canister Contents Specification W74-4
Partial MOX Fuel Assemblies

SNF Parameter Loadina/Accei)tance Criteria
SNF Parameter LoadinalAcceotance Criteria

Payload Description _•64 Big Rock Point BWR partial MOX fuel assemblies.(1. 2
.3)

Partial MOX assemblies must conform exactly to one of the four
partiaelassembly array configurations shown in. Figure 5 through
Figure 8, with r"espect to the nuImber and-location of missing fuel
rods :Within the assembly array. The missing-fuel rod array.
locations may contain nothing,, hollow zircaloy or stainless steel
rods, neutron source rods, or'any other non-fissile fuel assembly
component.

Any remaining empty canister basket guide tubes and/orsupport
tubes, may be loaded with fuel assembliesmeeting any of the
acceptaible loading specifications W74-J through W74-3, W74-5,
and W76subiectto the limitations: of. those specifications.

*Cladding Zir ' caloy2,4 cladding with no known or suspected cladding
Mateaterial/Condition defects, greater than hairline cracks sor pinhole leaks.

Maximum Heavy The heavy metaltloading varies byj-fuel a ssembly type and must
Metal Loading .. not exceed the-nmaximumvalues defined in Table ,1'. .,
Allowable Fuel Maximum initial 23SU enrichment and m.ax.iimum PuO2 weight
Composition percntage is shown for every fuel rod ocation (in each of the

four alwblew a rtial iX , assembyarray configurations) in
~ 8 ~(4)~

Maximum Burnup T, The burnup vaies',by MOX assembly type ard must not exceed
the maximum valuesdefined in Table t1,.'

'Minimum Cooling The- coling time varies by MOX assembltypieand. must not be
T ime "•" • .less than the minimum values defined in ablei1.

W74-4 Notes:

• (1) Partial MOX assemblies may have any number of fuel rods replaced with solidzircaloy or stainlesssteel rods,. or with
poisonrods, given that the length and diameter of the replacement rod are at least as great as that of the fuel rod.

(2) If a partial MOX assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an
evaluation must beperformed that shows that the active fuel region non-fuel gamma source strength is bounded by that
described in Section5:52.2.1 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.

(3) Loaded partial assemblies must meet all of the geometry requirements shown (for any of the defined assembly classes) in
Table 10, except fri the "maximum number of non-comer water holes."

(4) The maximum MOL enrichment shown in Figure 5 through Figure 8 is defined as the weight percentage of z3U in any

uranium that is present-:in the rod. The PUO% weight percentage is the overall mass of PuO2 in the rod divided by the
overall metal-oxide (UPO + PuO2 ) mass in the rod. FUel rods in candidate assemblies may have 23 U enrichment levels
and PuO2 Weightpercentages that are equal to or less than the values shown in Figure 5 through Figure 8 for that fuel rod
array location.,
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Table 8 - W74 Canister Contents Specification W74-5
Damaged'U0 2 Fuel Assemblies

SNF Parameter Limit/Soecification

Payload Description _<8 Big Rock Point BWR damaged U0 2 fuel assemblies.
Damaged fuel assemblies are defined as those with fuel
cladding damage in excess of hairline cracks or pinhole
leaks. Fueleassemblies with damagedgrid spacers (defined
asdamaged to a degree wherae fuel md structural integrity
cannot beaassured, Or where grid ,spacers have moved from
their design. position are also con sidered to be damaged
fuel assemblies•.

Each fuel assembly designated as damaged must be placed
w.ithin a damaged fuel can ,andloaded into a basket support
tube in the upper or lower basket. the remaining empty
canister baske•gUide tubes andsupport tubes may be
loaded with fuel assemblies meeting any of the acceptable
loading specifications'W74-1 ,through W74-4, a nd W74-6,
subject to the limitations of those specification, for.a total. of.
!•64 Big Rock, Point BWR fuel assemblies.
Any intact or paitial U0 2 fuel assembly that, does not meet-
:all of the, a'sebly-geometry requirements shown, in Table
10 (other t, the nu,'mber b1water holes must also be
loaded into itnana•e•d fuel can.

IIII II I I

'Cladding, Zircaloy 2,4 cladding with fuel rod damage in excess of
Material/Condition hairline cracks or pinhole leaks,
Maximum Uranium :042.1 kg/assembly.
'Loading : •
Maximum Initial: 4.61 w/o. Upeak fuel pellet initial enrichment.
Enrichment, _________:.__•_____"___._
Maximum: Pellet Density ,•96.5% (as6sdefined in'Table 10, Note 1).
Minimum Assembly 2t3.0 w/o z' 5U
Average Initial
Enrichment

Maximum Bumup " ,32,000 MWd/MTU.
Minimum Cooling Time ;6.0 years.('-)

W74-5 Note:

If a-damaged U0o;assembly has been further irradiated after having fuel rods replaced by dummy stainless rods, an
S' evaluation must be perfo0rmed that shows that the active fuel region non-fuel gammasource 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.

:4.11-
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Table 9 - W74 Canister Contents Specification W74-6
Damaged MOX Fuel Assemblies

SNF Parameter Limit/Specification

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

damage in excess of hairline cracks or pinhole leaks. Fuel
assemblies with damaged grid spacers (defined as damaged to a
degree where the fuel-rod structural integrity cannot be assured, or
where the grid spacers'have shifted vettically from their design
position) are also considered to be damaged fuelfassemblies.

Each fuel assembly designated as damaged rust be placed within
aqdamaged fuel can-and loaded into a supporttube locations in the
upper and lower basket. The remaining empty canister basket
guide tubes and support tubes may-beioaded with fuel assemblies

.*meeting"anyl, of the acceptable loading specifications W74-1 through
W74-5, s~ibject.to.the Ilimtations of those specificati6ons, for a:total
of ,.64 B1!.Rock Point BWR fuel as's'eblies.

Any intact or partial MOX aassembly tiat does not meet all of the
assembly geo•etryrequirements~sh6~noin ,Table 1!,b(pther than the
number of waterholes) must also'be' loaded• i•toa, damaged fuel

.can.

-Cladding Material/ "'Zircaloy 2,4claddingwith fuel rod,ddamagein exceSs of-hairline
Condition . -cracks r•i•"hole." lak"'""-

Maximum'Pellet '96.5% (as defined nf.Table 1•0, Note 1)
Density s-

Maximum Hea vy. T7he e• metal lading vares by MOX assemrnbl type and must
Metal Loading, not exceed the maximum values defined in.,Table1 .

Allowable Fuel 64 •.W/o 235 U: for'all UO2
3fuel pellets. All MOXfUelpellets must

Composition imeet theimaximum 23
5 U 6nrC'hment,, a ndPuO2 w-eht gpercentage

re. qp•rement~f&~oh of the"Jfour'MOX fuel mateia compositions

______________describedin Figure ,1 through Figure 31
Maximum The burnup varies by MOX assembly type and must not exceed the
Bumup maximum values defined in: Table 11.

Minimum The cooling time varies by MOX assembly type and must not be
Cooling Time less than-the minimum values defined in Table 11 .2)

W74-6-Notes ".

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

0(2) If a damaged MWX assembly has been further irradiated after having fuel rods replacediby dummy stainless rodsn an
evaluation must be performed that shows that the active fuel region non-fuel gamma'source strength is bounded by that
described in Section 5.2.2.1,of the WSNF-123 SAR. A similar evaluation is required for any assembly containing over 2.9
grams of initial cobalt in the assembly fuel zone.
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Table 10 - W74 Canister Fuel Geometry Specifications

Fuel Assembly Fuel Assembly Class
Parameter

GE ISiemens 9x9 Siemens 1Siemens
9x9 11xlI 11x11A

Fuel PelletStack Density(•) 96.5% g96.5% <96.5% •96.5%

Number of,0Fuel Rods S ••81 :512811 g< 121

CladO.D.: (in) 0.56250.625 0449 0.449

CladT ckness(in) 0.040: 0,04 0.034 0034
Pellet Diameter• ... 0.471 0.4715(2) 0.3715 0.3735

Fuel Rod Pitch .?i).. 0.707 0.707 . 0577 0.577

Active Fuel Length (in) <10, !g70. "•~o !570
Numbertf•,ArrayCorner Rods, ; 0-4 0-4. 0-4 .0-4

Number' ofNon-Corner Water Hol- 31  < 1 0
Number of Inert Rods',3) >0 Ž0. 0 ~ Ž

Bottomn TiePlatý, Height,(Jn)() Ž-,1.25 Ž1.25 T71.25 > 1.25

Notes: '

(1) The fuel pellet stack density is defined as• ileaverage de nityoft fuelpellet matenal (wi.hlfl the cylindrical envelope volume
covered by the pellet stack) dvided by the theoretical UO2 4densii ,of 10.97 Wcoc.Thus, snieaning the fuel material over the
dishing and c.hamfer voids.in the pellet stack is acceptable_ for dete rming 1he stack density. "

(2) Assemblies E65. and E72 may each contain two MOX fuel rods \Wth either solid pellets or annular pellets with a 0.1 inch or 0.2
inchinside diameter. In any given MOX fuel rod, the entire pellet stack must contain the same pellet type (i.e., solid, 0. 1-inch
annular, or 0.2-inch annular).

(3) The definitions of comer rods, non-comer rods, and inert rods are. given in the W74-1 and W74-3 assembly loading
specifications..

(4) Defined as the distance from the bottom of the assembly to the bottom of the active fueL
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Table 11 - W74 Canister Assembly Specific Requirements for Big Rock Point MOX Fuel

BRP Maximum Heavy Maximum Minimum
MOX Assembly Metal Loading Burnup Cooling Time

T ype (kg) (MWd/MTIHM)(') (years)

J2 (9x9) 124 22,820 22
DA (0 lxl) 1). 126 21 ,850 22

G-Puý( 1x1 1) 127 . 34,220 15
Uo 2 9x9 with 2 142. 1 32,000 6

insertedMOX rods __ __ _ __ _ __ _ __ __....._.....

N ote:..,.i:.,:': ''

(1) the exposure (bunup) of anyin'serted controlcComponent must-not excieed that of the. host fuel
.assembly.

'S
'S. S.' S.. S..

1

S.

S., ~.,

S~ )
ISP
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F uel' Pin Conjpo 0S I 1011S

r/:, 10 n 02

__ 50 t2 LJ-35 0 7'11 WV LJ/ -U )R

3.5% PuO2

Figure I J2 (9x9) BRP MOX Assembly Array
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(2) Maximum Quantity of Material Per Package

The maximum payload weight of the TS125 Transportation cask is 85,000 pounds. The payload
weight includes the weight of the FuelSolutionsTM canister and its SNF payload, plus the weight of
the cask cavity spacer for short canisters.

(3) Decay Heat Limit

The W,74 canister loading criteria can be described as follows:

A Big Rock Point spent fuel assembly is allowed to be shipped in the canister if Q (heat generation
per assembly) _ 0.275 kW.

No decay heat limit is specified for the W21 canister. The PWR assembly fuel parameters
requirements given in Table 3 ensure that assembly heat generation Ievels will not exceed the heat
generation level that was analyzed in the thermal licensing evaluations (1.05 kW/assembly).

(c) Criticality Safety Index

.(Minimum transport index
to be shown on label for
nuclear criticality control): 0.0

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

(1) The package shall meet the Acceptance Tests and Ma ntenance Program of Chapter 8 of the
application, as supplemeined.

(2) The package shall be prepared for shipment and operated--in -ccordance with the Operating
Procedures of Chapter 7 of the apIication, as supplemetied.

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

-. :General iAtomics P~i.....•.ublic Service Company of Colo:rad
.35506 Gneral Atomics:Court .. - . " application' dated-Marc hi28, 1996,A&s supplemented

San Dieg'o',CA 921:21.

4. CONDITIONS.

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

5.

(a) Packaging

(1) Model No. FSV-1 Unit 3'

(2) Description . . "..

The FSV-1 Unit 3 is a stainless steel-encased, depleted uranium-shielded cask. The cask
body.is. a cylinder 208-inc.es long and 28-inches in diameter,. except for the top flange area,
which is 31-inches in diameter. The cavity is approximately 17.7-inches in diameter and
I87.6-inches long "

The cask may be used in one, of seven configurations (A through G) depending on contents.
Configurations A, 3, C, and D are used to ship solid, non-fissile irradiated hardware. These:
Configurations use an outer lid consisting of a 3.75-inch thick stainless steel plate and a
2 n thick depleted uranium shield., The lidis bolted to the"cask body by 24 1.25-inch

r The primary seal is a silicone'elastomeric sealring between the outer lid
-and cask body. Configuration .B does not requirean inn)e-container.- C*onfiguration C uses af"

splemnirtal- stainless steel shield ring- andicover plate. C'onfiuraion Due
supplem ent icarbon stee shieldring and coVer plae.te.

Configuration E is used to ship. Fort St. .Vrain (FSV) .highi.temperature gas reactor (HTGR)
fuel elerments. This.configuration• uses the stainless'steelfiJhnnrcontainer (as shown in
General Atomic Drawing"Nos." GADR 55-2-1, Rev. C, and ADRR 55-2-2, Rev. A) as the
contain~ment vessel. The inner container lid s a stainless steel shell containing depleted
uranium 4.15-inches thick. The iinnerlidtis secured to the inner container body-by 12 0.5-
inchdiameter fasteners. The ýprmary seal isa siliconeelastomeiic seal ring betweenthe
inner lidi and inner Contain erbody. Configuration' E is equiippoed with an impnact limiter on the.
upperend.
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Configuration F and G are used to shop solid non-fissile irradiated and contaminated
hardware from the FSV HGTR. These configurations use a 4.75-inch thick steel outer lid.
The lid is secured: to the Cask body by424 1.25-inch diameter fasteners. The primary seal is
a mboided silicone elastomeric seaMlring between the outer lid and the cask body.
Configurations F and G both use an impact limiter on,the upper'end. Configurations F and
G also use a burial canister with a 12-inch thick carbon steel plug. The shielded spacer in
the burial canister is used only in Configuration G.

The oVerall weight forthe FSV-1 Unit 3 package is 46,025 pounds.for Configurations A,-B,
-C,.and!D and 47, 6000pouhdsrf6 r 'fig'urati.sE F, and G.f.

.(3), D Dr wings

The FSV-1I Unit 3 package iscntutdi codnewtvhe following drawingS:

Configuration A

National Lead Company Drawing Nos. 70086F, Rev. ~7: 70296F, Rev. 2; and General
Atomics Drawing No. 1501-003, Rev. C

) Configuration B

Same'as for Configuration A except that an inner containei6r is not required.

Confiauration C and D'4

In addition to the drawings for~ Configuration A, General Atomics. Drawing Nos. GADR 55-2-
10, I~ssue D, and GADR 55-2-14, Issue N/C (optional). Configu.ration C uses a Supplemental
stainless steel' shield ring and cover<4plate construicted in accordance with Drawing No'.

GAR55-2-11, Issue B. -Configuration D uses a s Iupplemeneral carbon steel shield ring and.
cover plate constructed ini accordance with Drawing No. GADR 55-2-111, Issue A.

Configuration E.

Inaddition' to the, drAWirgs Io Co'grtonA .eeal Atornics DrawingsNo.AD5-2
1 'Issue, C; GADR 452-, ssue ;ad" GADR-55z2-3" sueB

Configuration-F and G

In. addition to the drawings for Configuration A, General Atomic Drawings Nos. GADJR 55-2-
1, Issue C; GADR 55-2-2, Issue A; GADR 55-2-12, Issue C; and GADR 55-2-13, Issue A.
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5. (b) Contents

(1) Type and form of material

.(i) Irradiated. fuel elements consisting of graphite body, hexagonal in horizontal
cross section, approximately 31.2-inches high and" 14.2-inches across the
flats. Priorto irradiation, each fuel elementcontains thordum and uranium
enriched to a maximum of 93.5 wio in the U-235 isotope, or

(ii);. Solid, irradiated,. and contaminated hardare, whic ay include fissile
~~ ~the quantity of issile~rmaternaI dAT'o exedaTpeA

quantity and does,'not exceed the mass Iimritis'o 1OCFR.71.53 until"
Otbr1, 2004- 1 nd 19 CFR 71. 15, thereafter and 'neuitron souibce

comiponents, or,

(iii) Solid, nonfissile, irýadiated and contaminated: hardwarewhich.has been
removed from the Fort St. Vai High Termperature Gas Cooled Reactor and
the surface contamination does not exceed 51 millicuries per package.

(2) Maximum quantity of material per package

Decay heat not to exceed 4.1 kw and:

a(i) Item 5(b)(1 )(i) above:

Six fuel elements each containing a maximum of 1.4, kg of enriched uranium,
having a thorium/uranium ratio greater than 8. f: Iand' weighing approximately
.300 pounds The gross weight of the cask cavity contentsjinclu ding the
:com•` nentn spacrsrijnner c•r•tainer and irradiatedfueb elments; shal not
excasac4,430esp6unius. onterptt mus e .hipiogu

(ii) Item 5(b)(1)(ii) above:

The grssweight ofallthe cask cavity contents,,•incud appropa te r

and spacers, with or without supplemental shieldingshall not exceed 4,430
pounds. Contents must be shipped in Configurations F or G.
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5. (c) Criticality Safety Index

(Minimum transport index to be shown on
label for nuclear criticality control) 100

6. As needed, appropriate component spacers must be used in the cask cavity when shipping thecontents described in paragraph 5(b) to limit movement of contents during shipment.
7. For transport of the contents of Item5(b)(1)(ii) in Configuration D, the dose'rate. measured on thesurface of the package must not exceed 200 mrnrhr. For the purpose of this requiren4 ekt the surface.of. any personnelbarriermay not be conidered the- surface of the package.''

. The Model No. FSV-1 Unit 3ywith reinforced plastic when shipping the:,contents described in Item 5(b)(1)(ii) or (iii) provided the heat~eneration rate does not exceed 000watts- "The applicable requirements of 10CFR 71.87 must be satisfied prior to wrapping the-ca~sk.
9. Use of packaging fabricated after Auigust 31, 1986, is not authorized.

10. In addition to the requirements ot Subpart G of 1'0 CFR Part 7 1:
(a) Configurations A, BC, and of the ModelFSV-1 Unit 3,shipping cask shall be prepared forshipment and operated in acordance with the Operating Procedures of Section 7.0,Volume I, of the application, as supplemented. The package shall be maintained inaccordance with theMaintenance Program in Section 8.0j Volume 1 of the application, assupplemented,. 

"

(b) Configurations E, F, and G of the Model FSV-1 Unit 3 shipping cask shall be prepared forshipment and operated in accordance with the Operating Procedures of Section •7.0,Volume ll,,1ofthe application, as supplemented. The~packages shall be maintained inaccordanc wtteMaintenance Program in Section 8 0, Volume I," of the application, a,supplemented-o-a

(c) The main fla~nge seals must be replaced within twelve (12) months porto any use of the.packaging and must be replaced if inspectio.shows anydefe . ...... ..

(d. ) The silicone O-ring on the inner container primary. plug in•Configuration tEi ust be repiacedwithin the twelvb'e "(12) months prior to any use of the packaging and must be replaced ifinspection shows any defect.

11. The package authorized by this certificate is hereby approved for use under the general licenseprovisions of 10 CFR 71.17.

12. Revision 2 of this certificate may be used until May 31, 2007.

13. Expiration date: October 1, 2008. This certificate is not renewable.
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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 Title10, Codeof Federal Regulations, Part 71, "Packaging and Transportation of, RadioactiveMaterial."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S.' Department of Transportation or

otherapplicable 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

Department o, EegI LLC application, dated
Washington, DC '20586 00ober 4, 2004, as supplemelnted

4. CONDITIONS

,This certificate is conditional upon f(jTfqjng t "... aents of 10 CFR Part 71, as ap b!:• e n ].ions specified bow.

5.

Packaging

(1) Model No-: Halt

(2) Description,

A stainless itdl an Iy--, r -eh • i foarn ins•laaned si•ipping contalner designed to provide
double contaILment fo6 i.ipmm rt o tt- handldtansurani whaste. The packaging
consists of'anwunVented, 1/4-- c stiijess steel inner q " ainment vessel (ICV),
positioned with ttii s bly(OCA) cossti anunvented /4-inch

thick stainless steel o uter containment vessel (OCV), an approkimate 8-inch thick layer of
polyurethane foam, a 41/4-inch hick layer of ceramic fiberpaper and a 1/4 to 3/8-inch thick,,:
outer stainless steel shell. 'fjl package is a•rightdrcular cylinder with outside dimensions of
approximately 94 inches diam eter ana 92 inches height. The package weighs not more than
1 8,'100 pounds whe~n loaded, with. the miaximnum allowable contents'of 1ý,'6OI pounids.

The 99A has a dorned lid which is secured to the OCA body with a liocking ring. The 0QV
containment seal is provided by a butyl rubber;ring. The OCV is equipped with a seal test
port aind a vent port.'

The ICV:-iS',a. right circular. cylinder with, domed 'ends. The outside dimensions of the ICV are
approxim~ately 74 inches diameter and 69, inches height. The ICV lid is securedto the ICV
body witih a locking ring. The<IiV containment seali.si provided by a butyl rubberO-ring.
The ICVis equipped with a- sealtest port and vent port.'Aluminum spacers are placed in the
top and bottom domed enhdsof;:the ICV during shipping. The cavity available for the contents
is a cylinder of approximately.73 inches diameter and 45 inches height.
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5.(a)(3) Drawings

The package is constructed. and assembled in accordance with Packaging Technology, Inc.,
Drawin-g707-SAR Sheets 1--12., Rev. 6. The standard-pipe overpack is constructed and
assembled in accordance with- Packaging Technology, Inc. Drawing No. 163-001, .Sheets 1-3;-Rev.; . The S100 pipe overpack is constructed and assembled in accordance with

Packag:Ig Technology,- Inc. Drawing No. 163002 Sheets 1and 2, Rev. 4. The-S200 pipe
overpack is constructmdr and assembled in accordance with"Packgn Tehology, Inc.,.
Drawing No. 163-003, Sheets 1 an 2, Rev..3.- The S300 pipe overpack is constructed and
assembled in accordance withýP60Kaging fTchn'plogy, Inc., Drawing No. 163-004, Sheet 1,
Rev. 1. The compacted b dum spacers ne•ded' for te purpose of maintaining .
subcriticality in 55-,,,857-. and 1.Op-gallon drumns are con~ruct n ssmldi

caccordance with Drawing No. 163-006, Rev., 0.'

(b) Contents A. -

(1) Type and form of mate ria

Byproduct, source, and seial r ia mt1lf) thee formrof dewatred, solid or solidifiedS materials:•,,.a nnd wastes j mu • _one of the following payload

conta iners,. a 55-gallon dard wastebV (EWB),8-gallon wdrum standard pipe
overpack, S.100 pipe oXepc,;,.ii 0 ~ pipeovprpck, S3001Yipe overpack,, or 100-gallon
drum. The payl~oa tjPdnrst' n edContainer/Assembly
• onfiguration Spedifr ions otYhe ' AC, Re. 2. Explosives, corrosives (pH
less than 2 or•"eater than .no) ac v1rphorics, •n• ,compressedbgases are
prohibited. Within a pa ct•;v p.rophoricSmust.not exceed 1. weight
percent by weight and free 'liquids~us not exceed 1 percenft býviolume. ýFlammablel
organics and methane are limited albrig with hydrogen to ensure the absence of flammaiible-
gas :mixtures in TRU waste payloadsas described in Chapter 5.0 of the CH-TRAMPAC, Rev.

S2. ~For payload conf igu rations with~ an unvented hat-sealed bag layer, the absence of
flammable gas mixtures is e su'r' asecbdiApnix61ofteC-TRU Payload"
A Appendices, Rev. .- ,

(2) Maximum quantity of, material per package
The package contentsaire limited to 7,600 pounds, including the weight of the payload

containers and'any othedrcomponents of, theipayload assembly. The maximum gross weight
for a.payload cohtainer not to exceedthef0ollowing:

(i) 328 pounds per 6-jnch standa•dpipe overpack,
(ii) 547 poundstper 12-inch'standard pipe overpack,
(iii) 550 pounds- prýs 100 p.ipe overpack,
(iv) 547 Spoundspr200 pipe.:overpack,
-(.v) 547 pounds per530pipe d 3e0 pack,

1.(vi) 1,000p6oinds per 100-gallon drum,
(vii) 1,000: pounds per 55-galion drum,
(viii) 1,000pqounds perq 8-galon drum, or
(ix) 4,000opounds perSWB.,
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5.(b)(2) Maximum number of payload containers per package and authorized packaging
configurations as follows:

(i) 7 55-gallon drums,
(ii) 7 standard pipe overpacks,
(iii) 7 S100 pipe overpacks,
(iv) 7 S200 pipe overpacks,
(v) 7.S300 pipe overpacks,
(vi) 4 85-gallon drums,
(vii) 3 1 o-gaiion~rums'4,r
(viii) 1 SWB

Fissilematerial, nt the mssecified in Rev. 2,, Section3.31,

The S109, Sý0, arn-3. Opipe overpack payload ss et curie limits specified in
CH-TRAMPI01, Rev. 2, tkn 3.3, "Activity Limiltr"

Maximum decay heat peokaeno exce3 watts. Decay h•eat per payload
Apovtaied leceh5 1 ofe CH-TRANPAC, Rev. 2, "List of
Approved Alphany i S, ýat-egones, axumrAlwabl Hydrogen Gas
Generatioi Aates,4 rid maxiuCAllow e a"j I lcul . ,to for approved shipping
categories in acco t l pec i Sectio5.2.3 of the CH-

TRAMPAC,O~v.2

5. (c) Criticality Safety lnde. 0..

6. Physical form, chemical propeties, chemicallcbmpatibility, configurtion of waste, containers- and:
contents, isotopic inventoryif ~isie content, decay heat, weightg d center of gravity; and radiatio'n i
dose rate miust be determined adliie in acodal'wt CH-TRAMP, Rev. 2.

7. Ech payload container must be assigned to ctgryi ccrac witp' Scion-5.1,-
. "....Payload Shipping Category" of CH-:TRAMPACl Rev. 2.' Each payload Cotaine 'and pyload
.assempblylmust not exceed the allowable wattage in accorda.ce with Section- 5.2.3, "Hydrogen Gas
GenerationRate and Dbcay• Heat Limits for Anlytica• Categry,"Lor nmust•be tested for gas
generationin accordance with Section 5.2.5, "Unified Flammable Gas Test Procedure,". of CH-
TRAMPAC, Rev. 2. Fora. payload made up of payload containers with different (nonequivalent)
shipping categories, thei flammability index of eachpayload container must=not exceed 50,000 in
accordance with CH-TRAMPAC, Rev. 2, Sectiond 6.2.4, "Mixing of Shipping Categories," and
Appendix 2.4 of the CH-TRU 'Payload Appendices, "Mixing of Shipping Categories and
Determination of the Flammability'Index."

P . Payload containers within a package shall 'be selected in accordance with Section 6.0, "Payload
Assembly, Requirements" of CH-TRAMPAC, Rev. 2.

9. Each payload container must be vented in accordance with Section 2.5, "Filter Vents" of CH-
TRAMPAC, Rev. 2. Drums which were not equippid, with. filtered vents. during storage must be
aspirated in accordance with Section 5.3, -Venting.andAspiration"' of CH-TRAMPAC, Rev. 2.
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10. For. close-proximity and controlled shipments meeting the conditions specified in Appendices 3.5
and 3.6, respectiv'ely, of CH-TRU Payload Appendices, shipping period's of 20 daysand 10 days
may be.applicable. The shipping period for any mode of transport is not to exceed 60 days.. The
.content c6de LA 154 and. SQ 1,54. are not authorized for loading andshipmentý.in the Half PACT
packagings.

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

(a) Each, package must'be prepared for shipment andoperatedinaccordancewith
the .proedurte desribedin Chapter 70, "Qperating Procedures', ,of the application, as,

'(b) Each package must be.tested andmaintained in accodnc with theprocedures described.
in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the application, as
supplemented. .

(c) All free standing wat
outer containment v(

.The package,autborzed by
provisions of 10 CFR 71.171

13. Expiration date: QIitiber 3

vessel cavity and the

general license

14. Revision No. 3 of I

Washington TRU tSolutions, LLC- Octber August 19, 2005. I :1

COMMISSION

Robed A. Nelson, Chief
Licensing Section
Spent Fuel Project Office
Office of• Nuclear Material Safety
and Safeguards

1011411405
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J NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
,S 2OO.

1 0• CFR CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

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

9280 3 71-9280 USA/9280/AF-85 1 OF 3

2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Title 10. Code of Federal Regulations, Pan 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 applicabfe 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 (Nafmeand Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

.BWX Technologies, Inc. BWX Technologies, Inc., application dated
Nuclear Products Division January 25, 2008.
P;O. Box 785
Lynchburg, VA 24505-0785

4. CONDITIONS

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

5 4

(a) Packaging

(1) Model No.: UBE-1

(2) Description

A steel drum for the transport of solid uranium and uranium-beryllium waste materials. The
packaging is a 55-gallon, open-head steel drum with a mini~mum 18-gauge shell: and bottom
head, an~da minimum 16-gauge closure lid. The lid is closedby a 12-gauge bolted locking
ring with drop forged lugs, one of which is threaded, having a 5/8 inch bolt and nut. The
closure :includes" a gasket. The, gross weight of the package, including thermaximum weight
of contentsiis approximately'600 pounds.

(3) Drawings

The packaging is constructed and assembled in accordance 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.
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FOR RADIOACTIVE MATERIAL PACKAGES

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

9280 3 71-9280 USA/9280/AF-85 2 OF 3

5.(b) Contents (continued)

(2) Maximum quantity of material per 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
U7-235 per liter. Fission and activation products may be present, provided that the
ttotal quantity is less than-1 x 10- A2 per package.

(c) Criticality!Safety Index to be shown on label for nuclear criticality control:

Maximum 'Minimum
Fissile Mass Per Package Criticality Safety
(Qrams U-235 per package) Index

2.0 0.5
5.0 1.0

, 6.0. 1.2
9 10.0 2.0

20.0 4.0
25.0 5.0
50.0 10.0
100.0 20.0

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

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

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

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

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

9. Revision No. 2 of this certificate may be used until April 30, 2009.

10. Expiration date: May 31, 2013.
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NRC FORM 618
(8-2000)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

IU

I'1. a. CERTIFICATE NUMBER

1- 9280
i b. REVISION NUMBER

3
I

c DOCKET NUMBER

71-9280
d. PACKAGE IDENTIFICATION NUMBER

USA/9280/AF-85
PAGE

3
PAGES

OF 3

REFERENCES

BWX Technologies, Inc., application dated January-25, 200&.

Supplement dated March 20, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Mer 7ftifhimi, Acting Chief -1
Licensing Branch.
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety
and Safeguards

May 2, 2005
Date
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
18-2000)
10 CFR 71 CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER C. DOCKET NUMBER d. KAGE IDENTIFICATION NUMBER PACE PAGES

9281 5 71-9281 USN9281/AF-85 1 OF 3
S.. .... E.... PACKAGErrrr IDNIICTO UME AG AE

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 notzrelieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through orlinto 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)

BW)X Technologies, Inc.
NUcleabIrProdUcts'Division
,ycO.rýb_ BX785 0 7
Lyndhburg ,.VAý 240 785

.b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

BWX Technologies Inc., application, dated
April 10, 2008.,

4. CONDITIONS

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

5.

(a) Packaging

(1) Model No,: fUBE-2

(2) De~scnption

A steel drum for the transport of uraniumK and ura~nium-beryllium waste miaterials of solid
-form. ~Thepwaste may becontained"Within compacted -55-g ' alon :drumi. The pakaging.s

"0~al on;. pen-head steel drum witli,-a. mni 1-gauge shelai botmhead, and a,
mimumi g18-gauge closure, lid. The lid is closed-by a .2.gauge.bolted locking ringwith drop

.,forged lugs, one of which is tr bl hdnt. encludes a
gasket. The gross weight of the package, includi
.approximately 1,000 pounds.ngtemijimwghofctesi

/

(3) Drawings

The packaging is constructed and assembled in accordance with Babcock & Wilcox
Company Drawing. No. LP3024C, Rev. 1.
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5.

(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), Maximum quantity of material per package:

950 pounds, including compacted. secondary containers. The uranium may be Of any
enrichment, and theberummay be present in any:concentration. The maximum
fissile mass is 100 grams Ur235 per package, and Athe maximum average fissile mass
density in the package is 0:5 grammU235 per liter. Fission and activation produts

may be present, provided that the total quantity is less than lx10"3 A2 per package.

(c) Criticality Safety Index

Maximum
Fissile Mass Per Package

(arams U-235 pDr backaae)

2.0

20.0

Criticality Safety lndex

1'.0
'•

I2,0

4.0

..25.0 z5.0O

50.0 10.0,

100.0 .I dte i s u20.0 : P?7,

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

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

(b) Each packaging must be acceptance tested in accordance with the Acceptance Tests in

Section 8 of the application.

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

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

I
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9. Revision No. 4 of this certificate may be used until August 31, 2009.

10. Expiration date: August 31, 2013.

REFERENCES

BWX Technologies, Inc., application dated April 10, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

Date: August 22, 2008
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Ii NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
1(E8-2000) O
1110 CFR 71 CERTIFICATE O COMPLIANCE

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

Ii9282 I 1 I 71-9282 1 USA/9282/B(U)-96 I1 OF 3

2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Source Production Source Production and Equipment Company, Inc.
and Equipment Company, Inc. a~pplication dated June 28, 1999, as supplemented

113 Teal Street ,
St. Rose, LA 70087-9691

4. CONDITIONS

5.

"') Packaging
.44"

(1) Model No.:SPI

(2) Description .

The SPEC-300is ais
uranium shietI-1and a stall
in a zircaloy or~bthnium "S
depleted uranii.rr,1ield is
the depleted uranrun{)shie
The package is appro-imP
maximum gross weight of

irce assembly, a depleted
Jvetource assembly is housed
Aeted uranium shield. The
)sure. The void space between
gh density polyurethane foam.
I, and 15 inches high. The

(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.

440:



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
Radiography."

6. The source shall be secured in the-sh afeld tyd polutin iof thtepackaging by the source assembly lock,
lock cap and safety plug asseib lyTe safety plug assmtmb, lock cap and source assembly must
be fabricated of materials .a#bl of resisting a 1475 0F fire envronment for one-half hour and
maintaining their positionirgfunction. The locking ball of the sour ssembl must engage the

locking device. The flexibie cable of the source assembly and safetyplug assembly must be of
sufficient length and diar eterto provide positive positioning of the s•ii••c in the shielded position.

7. The name plate mustbe fabri6't'dof materials capableof sisting the fire test of 10 CFR Part 71
and maintaining its legibility.

In addition to the ruiremepts dl •upart G of 10 CFR Pa 1

(a) The packa~e shall be prepared, for sh in t cordabc, with the Operating Procedures in
Chapter 7.0 of thea supplemented; and• "

(b) The package rftst rthe Acceptace Test and aintenanceProgram of Chapter 8.0 of
the application, as suprpl erneqjed<,

9. Packagings may be markedth Package If 6ration NumberUN9282/B(U)-85 until
April 30, 2006, and must be nbrked with Package Identification, Number USA/9282/B(U)-96 after
April 30, 2006. , ,

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

11. Expiration date: April 30, 2010.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
10 CFR 71 CERTIFICATE OF COMPLIANCE

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

9282 1 71-9282 USA/9282/B(U)-96 3 OF 3

REFERENCES

Source Production and Equipment Company, Inc., application dated June 28, 1999.

Supplements dated: October 6, November 4, November 22, and December 15, 1999; February 29 and
March 27, 2000; and March 14, 2005.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert J. Lewis, Chief
Licensing Section

, Spent Fuel Project Off i
O. Office of Nuclear MWtej

ad$00f5gUardsý

-,jAte: 200____

4

%

/
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

CER1FICiATE NUMBER REV!SION NUMEER DOCKET NUMBER c PACKAGE IDEXN•iFICA•iON NUMBFfR R/.GF P'AGES

9283 3 71-9283 USA19283/B(U)-96 1 OF 3

2 PREAMBLE

a This certificate is issued to cerlify that the package (packaging and contents) described in Item 5 below meets the applicablesafety standards
set forth in Title 10. Code of Federal Regulations. Part 71. "Packaging and Transportation of Radioartive Material:-

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

QSA Global, Inc. AEA Technology/QSA Inc. application dated
40 North Avenue6ýi-. May 21, 1998, as supplemented.
Burlington, MA 01803

4. CONDITIONS

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

5,

(a) Packaging

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

(2) Description

The Model Nos. OPL 660 and OP-660 consist of a radiography carmera within a
prote.tive container. The protective•container is a 20 mrm Cartridge Shipping and
Storage box fabricated according to military specification MIL-S-23389B. The
protective containervisofweilded steel constructionmand is approximately 18V2 inches
-long, 14'24.inches high, andl 8/4 inchesw wide. The ,,protecfive containe r is fitted with
foam and W inserts and'a ltd that is secured bylatches. The Model 660 series
projector fits snugly in the:center of the foam inserts within the protective container.
The Model No. OPL-660 container has thin lead sheets to provide extra shielding at
the ends and bottom. The maximum weight 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, 51 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 plug.
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

(:E RIJ FCAATF NUMBER t, RF.VtSION NUMBER DOCKET NUMBER d PACKAGE MEII IA O NUMBE R PACE PAGES

9283 3 71-9283 U SA9283/B(U)-96 2 OF 3

(3) Drawings

The packaging is constructed in accordance with the following AEA Technology QSA,
Inc., Drawings:

R66050. Rev- C, Sheets 1 & 2, and R66060, Rev. A, Sheets 1-3.

5. (b) Contents

(1) Type and form of material
ridium-192 sources which meet othe requirements of special form radioactive material.

(2) Maximum quantity of material per package

(i) 140 Curies (output) for the Model No. 660B or 660BE projectors.

(ii) 120 Curies (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 Radiography.").

6. The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The safetyplug assembly, lock cap and source assembly must
be fabricated,.of fmaterials capable of resisting ,a 1475 F fire environment for one-half hour and
maintaining their positioning function. IThelocking ball o th6 ,sourIce asemby must engage
locking dev.ice.,T•e flexible cable of the source assemblyansadfetypgl• assembly must be of,
sufficient lengt•hand diameter to provide.positive positiohingof the source in the ýshielded position.

7. The name'platemUmst be fabricated of materials capable of resisting the-dfie test of 10 CFR Part: 71
and maintaiini legibility.

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

10. Revision No. 2 of this certificate may be used until June 30, 2008.
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

z -FA F;CATF NUMB•ER t REVISION NUMSERR c DOCKET NUMBER d. PACKAGE u VN11FICA7ION NUMBER PAGE PAGES

9283 3 71-9283 USA/9283/B(U)-96 3 OF 3

12 Expiration date: June 30, 2013.

REFERENCES

AEA Technology QSA, Inc., application dated May 21, 1998.

Supplements.dated: June 15, 1998; March 6, 2003; May 30, 2006; and November 6, 2007.

FOR THE U.S. INUCLEAR REGULATORY COMMISSION

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

and Safeguards

Date: December '_, 2007.
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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. Thls certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation
or other applicable regulatory agencies, including the government of any countrythrough 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 andAddress) b. TITLE AND IDENTIFICATION OF REPORT ORAPPUCATION

Co1umbiana HiTech, LLC - Ecp-Pak: Specialty Packaging application dated
1802 Faiax Road- June 19• •998, as supplemented.

"Greensboro, NC 27407,

CONDITIONS,
This certificate Is condItional upon fuiflfllng th iuIr'ments of 10 CFR Part 71, as applicoae "nd•dflons specified below.

4.

5.

Packaging

(1) Model No.,E

(2) Description,

An overpackJor the r.r
shape of the overpack is
shells. The area bletweei
specification ESP..F-1
I's also filled with pteio9lic
overpack to be removed
covered with steel and a
secured with ten 3/4" dia

ihexqfeioride (UF6) cylinders. The
cted tof 11 gauge carbon steel
irdaanfJhenolil6foam per ESP
nqh tfhick end plates of the two shells
nt permits the to'phalfof the.
joint of each half of the Ove rack is
the joint. The overpack halves'are

The approximnate dimensions and weights of the package are-asfollows:

Outer shall inside diameter
Outer shell length
Inner shell inside diameter
Inner shell length
Overpack weight
30B Cylinder weight
UF, maximum load'
Maximum package gross weight

(including contents)

43"
96"
30 7/8"
825/8"
2,955 pounds
1,390 pounds
5,020 pounds
9,365 pounds
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(3) Drawings

The packaging is constructed and assembled in accordance with ESP Drawing Nos.:

30X-1 SAR, Rev. 2, Sheets 1-4

5.(b) Contents

(1) Type and form of material

'The. UF5 must be package-inwModel 30B U Kcli
inspected, tested and 'i•intained in accordance wil
UF., which may cohtaErt either virgin or, recycled..uri
following maximumuantities of radionuclides and

U232  5.OE-09 g/gU
U23 • 2.OE-03 g/gU

~ 2.5E-0 'O~ /
balanO~oftoalran-ii

Pud and NpAv

h .1.O 7E

Fission Products .4.4 X 10• Me6 id koU (tofi

which .have been fabricated,
e•I-.equiirements 'of ANStI N1"4..1.. The
n, msiit not containmore than theurities•: ::::

*ntent

33.,,q/gU:

ritrlbUton from gamma emitting
1G ,1I•lowing individual maximum

a2095 Bq/gU

Ru'" 3/Rh,10' 885 Bq/gU',
Ce 1 "/Pr'I/Pr'" -8349 Bq/gU,
ýSb'25  100Bq/gU'
Cs'1 283 Bq/gU
Cs137/Ba'37  7781BqgU
Z19 598 Bq/gU
Nb9 574 Bq/gU

The total concentration of elements that form non-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.OE-03 g/gU.
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The contents of other elements must not exceed the following concentrations in g/gU.

Sb<1
Cr<10
Ta<1

As<3
Nb<1
Ti<1

B<1
P<50
Mo<1.4

Bi<5
Ru<1
W<1.4

C1<100
Si<100
V<1.4

Additionally, for reprocessed UF6, the maximum total activity present in the package is
limited.to 957 mixture A2 values.

(2) Maximum quantity-of material

The-package contents r limi
more than T~t%2 he m'

5. (c) Criticality Safety Index.

o.fUFi enriched to not
ois 0.088.-.

6. In addition to the req

(2) The package
Procedures ii

(3) The packalgfd
the :applictoC

-7. The 30-inch diametE
accordance with AM
effect at the time of.1
Division 1, of the ASF
Code and be ASME

ordance with the Operating

Program of Chapter 8 of

and maintained in
ersion of ANSI N14.1 in
nce with Section VIII,
ler and Pressure Vessel

8. The 30-;inch diameter UF 6 cylinder valve stem and plug my betln•eUdwith ASTW3B32 alloy 50A or
Sn50 solder material•.or amixture ýOf al!50Aor S.i50 with alloy 40A or Sn40A material, provided
themnixturehas a'mInimumn in content o.45 enr 't

'9. The leak tightnes~s of the 30P UFa cylinder, shall be verified'using ,,a test having: a &sensitivty of at!least!1 iX;10std-cc/sec per.ANSI-Standa•d N14.5-1997 prior to Iading into th1eESP-30X overpack.

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

N
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11. Expiration date: May31,2010. I.
REFERENCES

ESP application datedJune 19, 1998.

Supplements dated: August 27, 1999; March 22, May 12, and May 18, 2000; April 11, 2002;
January 28, and April 12, 2005. I

- FOR THE U.S. COMMISSION

Date •O ,"- /co
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NRC FORM 618
(8-2000)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSIO

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1 a. CERTIFICATE NUMBER b. RE1iSION NUMBER c DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGE

9285j 3 "71-9285 US19285/AF-85 1 OF 2

2. PREAMBLE

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

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

3. THIS CER-IFICATE ISISSU'EDON THE BASIS OF A SAFETY ANALYSIS REPORTOF THE PACKAGE DESIGN OR APPLICATION

a. ISUED TO(Name and Address)

Global Nuclear Fuel:- Ameiricas, L.L.C.
Mail•odeK-84>,•.
3901rCiitIe HyNCe Road

Wiminton, NC 28401

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

General Electric Company application dated
August 4, 19,9,8, as'SUDplemented.

4. CONDITIONS

This certificate is conditional upon fulfillingithe requirements of 10 CFR Part 71, as applicable, and the conitions specified below.
... Ii , . , - " i •::

5.

(a) Packaging

(1) Model No.: SRP-1

(2) Descrintion
\--I

A steel drum fo te transport ofsc
'55--galon 6p'en-head St~eeldrm
,minimum 16-gauge closure lid.IITI
fdrged1u§,ug-oneiof which i mread
gasket- ihe gro ss weig tof the p

poundsR'

siduees. The:pakagihng is a
B1l and bottom head, and a

boitedýloC l rinng with drop
dnut. The clos6ure in~cludes a

urn weight of cnesIs 2

(3), Drawin-g 's

The packaging 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.
(
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5. (b) Contents (Continued)

(2) Maximum ,quantity of material per package: 775 pounds.
The maximum uranium enrichment is 5.0 weight percent U-235. The maximum fissile mass is 104
grams U-235 per package, and the maximum average fissile mass density in the package is 0.5.
gram U-235 per liter. In addition, the uranium may not exceed 0.05 weight percent U-234 and
0.025 weight percent U-236.

(c) Criticality SafetylIndex (CSI): 0.6.

6. In addition tothe requirements of Subpart.G of,10 CFR Part 71:

(a) Thepacagemut b prpard orsiment and operated in accordance with the Operating(a) -The.package must be pie"pared for Shipmn n prtdi codnewt h prtn

:Procedures'in Section 7 of the application.

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

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

8. Air transport of fissile mat~ial is not atith#rized. .

9. Revision No. 2 of this clrtficate rriay b 6,,tiu d6te',

10. Expiration date: Octobei 31, 20:3$." - .

GeneralElectric Company appli ..io dated Augs ,9

Supplements dated: October 2, 1998;,October 14: I999; August 6, 2003iand October 8, 2008.

'FOR THE U.S. ,JUCLEAR REGULATORY -COMMISSION

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

)ate: Oa ZH, 2008
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2.. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

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 the requirements of 10 CFR Part 71, as applicable, and te conditions specified below.

5..

• (a) Packaging

(1) Model No.: SteriGenics Eagle.

(2) Description: .

A stainless steel, leadishielded shipping cask for special form cobalt-60 sealed sources. The
package .consists of a cylindrical cask body with closure' lid, and removable toroidal impact
limiters, and a basket that carries land positions the cobolt-6. sealed'source capsules. The
packaging is constructed primarily of ASTM Type 304 stainless ste~l. The package is designed

-to transport up tb 330,000 curies of cobalt-60.',

The outside diameter of the cask body is approximately37-1 1116 inches. The diameter of the
ihner cavity is approximately 10-3/4 inches. .The stainless steel• inner shell has a;minimum
thicknes".of 1 inch and the stiinless steel outer shell, is 1 inch thick. The regin between the
two shellsis filled with lead shielding. The closure lid-and cask bottom end each consist of two
stainless steel plates with lead between the two plates. The lead shielding thickness is
approximately 10-3/8 inches on the side, 14-3/8 inches in the closure lid, and 11-7/8 inches on
the cask bottom. The closure lid is secured by 12, 3/4-inch bolts. The closure lid is equipped
with a Viton O-ring seal. The lid has a drain port and a vent port, and the cask body has a drain
port. Each port is closed by a plug.

A double stainless steel thermal radiation shield is provided on the outside of the cask body in
the region between the two impact limiters. The inner thermal shield is about 3/4-inches 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.
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5.(a) (2) 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 caskbody. One pin on each limiter is installed with a lockwire to provide a tamper-indicating
device.

The cask lifting attachments thread into the upper cask body. The cask lid is also equipped with
removable lid-lifting 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 maximum weight of the package, including contents is 20,000 lbs.

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

Cask Body Outer Diameter 37-11/16 inches,
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
Overal Package Dimension

-Diameter at lmpac6t Limiters 60 inches
,Diametert atBody 37-11/16 inches
Height with Imact Limiters 76 inches;

Maximum Contents Weight 50 pounds
Maximum Package W/eight,

(including Contents) 20,000 pounids'ý

(3) Drawings

Thepabckaging is,'constructed andassembled: in accordance wi'th,,Packaging Technology,
Incorporated, Drawing NoJ, 98003-SAR, Rev. 1, Shees through 8.

(b) Contents

(1) Type and form of material I

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

(2) Maximum quantity of material per package:

330,000 curies. Not to exceed 18,400 curies per special form source.

453



NRC FORM 618 US. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1a.ERTIFICATE 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 with the Operating
Procedures in Chapter 7.0 of the application, as supplemented.

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8.0
of the application, as supplemented.

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 package was satisfactorily completed
by December 31, 2006.

8. Revision No. 1 of this certificate may be used until December 31, 2008.

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 THE•"tU.8S,. ,NUCLEAIR •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



2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation

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

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

a. ISSUED TO (Name and Address)

Columbiana Hi Tech, LLC
1802 Fairfax Road
Greensboro, NC 27407

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Columbiana Hi Tech, LLC, consolidated application
dated February 27,. 2006, as supplemented

4. CONDITIONS

:This certificate is conditional upon fulfilling th•e requrements of 10 CFR Part 71, as applicable,-. a the o nditions specified below.

Packaging.

(1) Model Noi: CHT-OR-TU

(2) Description

A shipping ontainerj urjurnium*de pelletsgpowet•,-and urablum-bearing materials. The
package, is roijohly cubta:hd4ls 4a5 p•)ira4t4& ches x ches x 62:inches high.".'The package has four intemalsleev"sin whichOxide Vessel 6re insested. h.

The outer shell of the package is constructed of 1 1-gauge' mild or stainless steel andthe-.
space between th' outer shell and the sleeves are filled with fire retardant, closed cell-
phenolic or polyurethane foam'.

The sleeves are constructed of 1 1-gauge mild or stainless steel with an inner diameterof
10.1/4 inches. The: sleeves are cised with twelve 1/2-inch-mdiameter bolts using an outer lid
assembly on a 1/16-inch-thick neoprene or silicone gasket. The outer lid assembly is filled
with fire-retardant, closed cell phenolic or polyurethane foam.

The Oxide Vessel is constructed of series 300 stainless steel, with an inner diameter of
either 6, 7.5, or 8 inches. The Oxide Vessel is closed by eight 1/2-inch-diameter bolts on a
5/8-inch-thick stainless steel lid with a double O-ring seal. The 0-ring seal material is either
silicon rubber, fluorosilic'on orfilorocarbon (viton). A pellet shipping assembly is used within
the Oxide V•essel for certain shipments.
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5.(a) (2) Description (Continued)

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

Sleeve inside diameter
Oxide Vessel inside diameter
Oxide Vessel inside height
Overall package dimensions

width.
length
height

Maximum contents4weight
per Oxide Vessel

Maximum empty transport weight.
including four empty Oxide Vessels

Maximum loaded package weight
(with four filled'Oiide Vessels),

10 1/4-inches
6, 7.5, or 8 inches
40 3/4-inches

45 inches.
45 inches
62 inches

402 pounds

2576 pounds

3757 pounds

(3) T p Drawings i

The packaging is constructed'anid assembled in accordance with Columbiana Hi Tech
Drawing Nos.:

QP-U-ARRe.,,12 Sees 1 of 2and 2of2Z,',-
OP-TU-AR 4ev.12- he ft

O-TU-A3, ReV '.,1 .Sheet 1, of;.-
.. ":OP-TU-A4, Rev. 12, Sheet I Of 1;,..nd, .

OPTU-V-A1B, Rev. 8, Sheets, I of 2 and 2 of 2.

The Oxide Vessel Pellet Shipping Assembly is constructed andassembled in accordance:-
with ARIVA NP, Inc., Drawihg No.9046816,,Rev:. 1.

• . s•: .•.i•... :456i



5.(b) Contents

(1) Type and form of material

Uranium-bearing compounds in solid form, heterogenous or homogenous,(i.e., pellets and
powder). The contents may include up to 1000 grams of polyethylene or other plastics as
packaging, waste or impurities per Oxide Vessel (4000 grams per package), provided that:
(1),'the total water equivalent of the plastic is less than 1307 grams per Oxide Vessel (5228
grams per package); and, (2) the decay heat is less than 0.068 W/m 3 . Materials with a
decay heat greater than 0.068 W/m 3 may not be packaged using hydrogen bearing plastics,
and may only use non-hydrogen bearinmgplastics such as Teflon' (polytetrafluoroethylene or
PTFE) or metallic containers. In addition, the contents are limited to:

A. Unirradiated uranium oxide powder enriched to noqmore than 5.0 weight percent in
-~ the U-2356isotope.

B. Unirradiated"uranium.'oxide pellets or a mixture of .pellets and powder enriched to no
mor•e, an 5.0 weight percent in the U-235' isotope.

C. Reprocessed uraniuri oxide pwd`er enicheOd4t no more than 5.0 weight percent in
the.IJ-235 isotope, wite imits specifiedn{ Table 1.

Table 1: Allowable Content for Shiprnentof, Reprocessed Uranium Oxide

Maximum Content

Isotope Type A Type B Level I Type. B Level:. II

U-32 (g/gU). Mixtures of, 2.009 &.....0 "
U-234 g/~U) isotop-es shall be 20E0

-.2.3_4_ evaluated. nd 52000E003 - 0W

U-235 (g/gU) : 5.0designated"as a02 5.06E-02
Type A quantity

U-236 (g/gU) per 1'0CFR Part 2.50E-02 2.50E-01
71 Appendix A.37(g/gU) The maximum .66E,06 5.OOE-03

enrichment per 6.20E-11 4.00E-08Pu-238 (g/gU) package is 5 6.20E-1_________

Pu-239 (g/gU) weight per cent 3.04E-09 3.04E-0923 5
u.

Pu-240 (g/gU) 3.04E-09 6.OOE-09

Gamma Emitters 6.38E+05 1.91E+06
(MeVy-Bq/kgU) _,,
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5. (b) (1) Type and Form of Material (Continued)

D. Reprocessed uranium oxide pellets or a mixture of pellets and powder enriched to no
more than 5.0 weight percent in the U-235 isotope, with the limits specified in
Table 1.

E. Homogeneous (powder or crystalline form) uranium-bearing materials enriched to 5.0
weight percent in the U-235 isotope in the form of solids, or solidified or dewatered
materials.

Uranium compounds mustfhave'a ratio• of non-fissile atoms to uranium atoms greater
than two (2) and the density of these compounds is less than 10.96 g/cm3 (density of
U02 ). Materialsuch as U-metal, U-metal alloys, or uranium hydrides (e.g., UHx) may
not be.shipped. Uranium-bearing materials may include oxides, carbides, silicates or
other compiounds of uranium. Uranium-bearing materials may be moderated by
graphite to any degree. Compounds may be mixed with other non-fissile materials
'with theexceptiprof beryllium or hydrogenous maa enc i u

" Materias with a hydrogen-density greater than w/ter must be excluded, except for
the allowance provided by:Cordttn No. it(!).

F. Heterogeneous (pellets or previously Pe materials) pkanium-bearing materials
enriched to 5.0 weight percent in the U1-235 isotope in the fonrm of solids, or solidified
or dqpatered~•materials,. -! .

... Uranim compor l£dd must havea rltio of non-fissile atoms to, uranium atoms greater
than twý (2) and s the'_ititfie'•¢or:spou.ihdsis lesisl n. 1.... 10;,96gcm(densityof
U%).. Material "uch as U-rriibta IJ~b etal-ys, o' 'ur" ';JW" hydrides (e.gUUHX) may
.not.be shipped. Uraniumbea rig atenalsmayinclude oxides, or
other com'p6unds 'of uranium., UniUm-bearing materialsmay be moderated by,
graphite to anyidegree. Compounds mayy be mixed with other non-fissile materials,
withthel exception ofkbrylium or hydrogenous material enric'hed"in: deuterium.
Materials With, ahydrogen density•gredterthan water must be excluded, except for
the allowance provided by Condit ion o. 5.(bXl).
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5. (b)(2) Maximum quantity of material per package

The maximum allowable contents heat generation rate is 1.0 BTU/hr/I (10.3 W/m 3). The
maximum weight of contents, including the uranium compounds and all packaging materials
within the Oxide Vessel, is 402 pounds per 8-inch, 7.5-inch, or 6-inch diameter Oxide Vessel,
and a maximum of 1608 pounds per package.

For contents described in Condition Nos. 5(b)(1)(B), 5.(b)(1)(D), and 5.(b)(1)(F), the Oxide
Vessel Pellet Shipping Assembly, as described in Condition No. 5(a)(3), must be used within
the 8-inch diameter Oxide Vessel., TheOxideyessel Pellet Shipping Assembly is not
required when using the 7.5i46h,!or 6-inchidiameter Oxide Vessel.

(c) Criticality Safety Index 2.0

6. In addition to the requirements of Subpart G of 10 CFR Part 71:
(e age must, be prepared for shipment andoe ted in accordance With theOperating--.,.-,

Pr....ocedures in Section. 7 of•the applicatioh ; as sup,•erented. -

(b) Each packaging must be acceptance tested and maintained in acc6rdance with the
Acceptance Tests and'Maliitenance Program in Section 8"of the a ppication, as
supplemnenteý d. 2

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

8. ~he package authorized by this certificate is hereby approved for use under thegeneral licens
provisions ofct10aCFR 71.17.slins

9. RevisionNo. -7 o4f this certficate -may be used until August 31-2008.

10. Expiration date: March 31, 2010.
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REFERENCES

Columbiana Hi Tech, LLC, consolidated application dated February 27, 2006.

Supplements dated: April 10, 2006; and July 17 and August 29, 2007.

FOR THE U.,S NUCLEAR REGULATORY COMMISSION

RobertA Nelson, Chief
Licensing Branch
JDivision of Spent FubI;St"orage and Transportation
Oifice, dfNtilear; Mat'r~ 'Safety

- K 1 and Safeguards "

Date: September 26, 2007 .

I 2
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regulatory agencies, including the 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

Framatome ANP, Inc. Framatome Cogema Fuels application
P.O. Box 11646 ,,f. <dated May 1,2002, as supplemented.
Lynchburg, VA 24506-1646

4. CONDITIONS

This certificate is conditional upon foýIfllng the rlirements of 10 CFR Part 71, as applicablei0i6 oe nitions specified below.

5.

(a) Packaging 0
(1) Model N.: WE 1WA,

(2) Description

A fresh fuN aiasseig n e The epckage ha~stwo shipping configurations: one
for shippingla single BW m1mposed uranium dioxide pellets within
zircalloy cla'ig; and the oth~i&I6sht "ping up to 48 Pafhfinder fuel assemblies within a steel
canister which functions as a secondary containmemitvessel. The package consists of a
cylindrical outer cntainer and a rectangular inner ritaiher bolted to a strongback. The outer
container is constructedof .ii gauge carbonseel and opens into two semi-cylindrical halves.
The inner container is comprise'dotj 1-inch thick carbon steel plates that are bolted together.
The inner container is secured to the strongback by bolts and clamp arms. Wood blocks
surround the region between the inner container and the strongback. The strongback is
supported by 14 shock mounts attached to the outer container.

For BW 17x17 Fuel Shioment Configuration:

The BW 17x1 7 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.

461:



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
1(8-2000)

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 I 3 I 71-9289 IUS/9*289/B(U)F-85 T 2 OF 5

(2) Description (Continued)

For Pathfinder Fuel Shipment Configuration:

Pathfinder Fuel shipment configuration consists of the Pathfinder fuel in the Pathfinder
Canister, which is placed into the inner container. The Pathfinder Canister is a sealed
cylindrical canister which houses up to 48 Pathfinder fuel assemblies. Wood dunnage or
empty sheaths may be used to fill empty spaces in the canister. The canister is made of
austenitic stainless steel and has a welded body and a bolted closure lid. The Pathfinder
Canister is surrounded by thermal insulation, and secured inside the inner container with five
integral clamp frames.• The clnp ftr.aresl which consist of bolted clamp arms, are bolted to
the inner rectanguldr cntainer. Wood block•li• sround both ends of the Pathfinder Canister.
A stainless steelRpýaer tube is used to fill the sp'ce- between the Pathfinder Canister and the
inner containbr,.Y 40

(3)

The packaging is constru6tedia•.• bbd, c§#
Drawing NosK, V

1273964, Rev. ,A
1273965,Rev.¶ '

1273966, Rev. 0
1273967, Rev. 0
1273968, Rev. 0

ing Framatome Cogema Fuels

The Pathfinder Canister Configuration is constructed in accordance with the following
Framatome ANP Drawing Nos.:

5016270, Rev. 1
5021426, Sheets 1 and 2, Rev. 0.
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(b) Contents

(1) Type and form of material

(I) For BW 17x1 7 Fuel Shipment Configuration:

A fuel assembly composed of uranium dioxide pellets within zircalloy cladding. The fuel
assembly has the following specifications:

Assembly type -

No. fuel rods

No. non -tuel tubes

Norihal fuel rod pitch, in.

•MaximrmuiTQfel pellet OD, iin.

mnt tube OD: nl

BW 17x17

264

25

0.496

0.3232

0.374

0.022

0.48

0.452

144

4.6

22.14

(ii)

An unirradiated- uel 6aiebly oprnopobd of six fuel pins clustered around a center
absorber pin in a hexagonal pattem. 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:

Assembly type

No. fuel pins per assembly

No. non-fuel pins per assembly

Maximum uranium enrichment, weight percent U-235

Maximum uranium mass per assembly, kg U

Pathfinder

6

_1

7.51

2.2281
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5. (b) Contents (continued)

Maximum U0 2 density, g/cm 3  10.61

Fuel pellet outer diameter (OD), in. 0.207 ± 0.0005

Nominal active fuel length, in. 72.0

Minimum clad OD, in. 0.246

Maximum clad inner diameter. (ID), in. 0.212

Nominal centdi-toenter pin'itch, 1d 0.289

NominalI sheath ID, in. 0.945

Nominal sheath OD, in. 1.00
(2) Maximurf quaýtf f per package ...."• (2) •quan•}"Y.-pf material•,:...:• "

(i) For the corintnts decribed in-ltem 5(b 'A•0(

Oene BW 17 7, 'ejfassebly Ito exceedd 610 pounds. The radioacti
mater alrtmIay• nexcqeS4  "f# thefolio'g limits:

U-22 V 001 ic(ogar perga fubl

-.234 0.0 gra per grin• "uaniurn

'36 0013 ram er grr 'of uraniumrTGAO of urWanuhm

FitS•on Productsle'equerel l t•.ilogram of uranium
Np a"",P.u gBe8uerels pe gram• ranium

(ii) For the co 6'ents described in Item 5(b)1 )(i4•

Up to 48 unirradiatedPathfitder fel assembles inside a Pathfinder Canister. The
weight of the fully loaded canister not to exceed 800 pounds.

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

Minimum transport index to be shown on

label for nuclear criticality control: 100

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

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

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

ve
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7. The package authorizedby this certificate is hereby approved for use under the general license provisions of
10 CFR §71.12.

8. Expiration date: February 28, 2009.

REFERENCES

Framatome ANP, Inc. application dated: May 1, 2002.

Supplement dated: November 12, 2002, and January 8, 290.0. ,

FOR THE U.S. NU EAR PGULAT C, MMISSION

John D. Monninger, Chie f

ýKSpeht FuelProject Offce
"Qfvic of dr Materi•l Safety

and Sfeguards

Date: January 26, 2004

\ J//•I Y'
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

MDS Nordion .. MDS Nordion application dated February 20, 2003, as
447 March Road - : .sUpplemented.
Kanata, Ontario
Canada K2K 1 X8 ,

4. CONDITIONS

This certificate isconditional upon fttiig tl•er, ements of 10 CFR Part 71. as applicabte"n4he conditions specified blow.

5.

(a) Packaging . .

(1) Model No. FT!430 1  0 TranspotPackage-

--(2)..&- Description,'.

The Mgel / C-40 Transpoit packaeis desi•,ged to transport MDS
.NordkiJ Gamr %4(G Jrad ia .or. containing iesium-137 sealed sources in
speciakpfm. The F- 0 ý rpacjprovis impact and thermal protection for the
radioactive contents. Contairhmeft-is provided by the'special form sealed source and
shielding is provided by the GCG-40 irradiator bQody

The F-430 is stainle steel cylindrical package with a 50" diameter and a height of
50" that is placed on a resV•ov abl Ind steel'skid. The maximum weight of the
package is 7000 pounds. The maximum weight 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
Package height
Cavity diameter
Cavity height
Removable skid
Overpack weight, t
ContenMt0sawekight
Maximum 'package weight

50 inches
50 inches
36 inches
35.25 inches
50 inches x 50 inches x 8 inches (height)

.1,2640 pounds
4000 pounds
7000 pounds

(3) Drawings

(b)

• ,Th e pp a l'* c • e.. ... ... ..The......... p gcngig s structed in accordance.,withthe MD9S Nordion igs
F643001-001 R:vK.' Sheet 1 of 2, andF6ý4001 -001, Rev. D, Sheet 2 of 2.

Contents

(1) Type and form of material

Cesium-i 37" aý9_. a searedsoui ce which meet the requirements of special form
radiq ctivern• -i:•• .

(2) Maxin, timq uantty •f material per packagei

2,000 Curies.,

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

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

(b) Each packaging must be acceptance tested and maintained in accordance with-the
Acceptance Tests and Maintenance Program in Chapter 8 of the application.
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7. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.17.

8. 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.

I

Supplements dated: July 21, August 25;' and December 18, 2003; January
July 23, 2004; April 21 and October 30. 2006.

,RTHE U.S. NUCLEA9E

ob~art A. Nelso'n, Chief,
LicesingBrqrich-
btvl ýif6Spt,ý t Fuel Storaqge

0-O$4offu~~ Material 1Saf
'6: n $ld+ uar

Date: November 2006

16, July 16, July 21, and

3ULATORY COMMISSION

and Transportation
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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 irom compliance with any requirement of the regulations of the U.S. Department of Transportation

or other applicable regulatory agencies, including the government of any country through or into which the package willbe 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

Columbiana Hi Tech, LLC Cojumbiana Hi Tech, LLC, consolidated application
1802 Fairfax Road &dted February 17, 2006, as supplemented.
Greensboro, NC 27407

4. CONDITIONS
This certificate is conditional upon fd!.I•, g the requirements of 10 CFR Part 71, as applicabje; and.the conditions specified below..

5.
(a) Packaging

(1) Model Nod. L.iqui Rad (LA) tDN.spoithiUnit h-:-.

(2) Descriptioh,

The LR Pa(he if.isl . es of fig!ile uranyl nitrate solutions.
The package es thel &K Pn to probt;Vthe containment vessel
and prevent the•gntents frorbeiqg. primary sttctural components of the LR
packaging consist a stainless st, tnmen essel 44.,rbon steel outer vessel and a
carbon steel framrla tem. The conf'ainment vessel' in accordance with ASME
Pressure Vessel CodewcSectpn VIII, Division 1) bVut do not require an ASME stamp.
Double 0-ring seals on the~ ntmert yesl's(mary and secondary lids provide a leak
tight seal which is leak testa6le. . l I-L phbnolic 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"(I) 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 designed to be leak-tight (maximum allowable leakrate of
1 x 10- ref-cm 3/sec). The containment vessel is closed using a double 0-ring and is
secured by sixteen 5/8 inch stainless steel studs. The outer lid is closed with four 5/8 inch
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5.(a)(2) Continued

stainless steel bolts and nuts. The package is also equipped with plastic plugs to vent any.
gases that may be generated by the insulation during a fire event. All valves and fittings are
provided ithin sealed enclosures to contain any leakage during valve failure.

(3) Drawings

The packaging is, constructed and assembled in accordance with Columbiana Hi Tech
Drawing Nos. LR-SAR, Sheets I through 4i;Rev. 7.

ts5,(b) Conten

() Type-and form of'naterial

Low en.dched.. ary.,•Nitrate solutions with the specifica•ons Shown in Table 1 below. The
uranium concetratiocin tbe less than or equa UmuIliter ith an enrichment less
than or equaktb 5.0 wA;4 iJA5. Non-fissile cherfi- ~$p~purities may be present up to the
chemical hipurity specifiiid in Tab , oti jI, fissie isotopes are also limited to the
quantities ircTable 1.

(2) Maximum qtantity, of Itateria pier packag-e
O

CATION

Solution Density

, -Chemical Impurities

Nitric Acid Normality

,,Uranium Concentration 0125 gU/I

'U-2 52.0E-03 pg/gU-.

U-234 S2.OE+03 pg/gU

U-235 0.005g/gU (12 pounds maximum quantity of
U-2351 per LR)

U-236 ,2.5E+04 'g/gU

U-238 remainder of uranium

Pu/Np Alpha Activity <93 Bq/gU

Gamma Emitters 10.'515E-01 Ci.
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5. (c) Criticality Safety Index 0.0

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

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

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter, 8 of the application.

.7. "The packagea thorized by this certifi~tb ifshee•y p•roved for use under the general license

prov~isibrn of,10 CFR 71'.17.;-"
8. Pakagigs ma be ark-with Package~ldentification Number USA(991,/B(U)F-85 ni ac8. O:aC'kagingsmaSy be: mare .....iar

31, 2007,.and must be marked with Package: Identification 'Number:USP .9./.(U)F.96 after March
31,2007.

9. Transport by aiti of fiiile matdl1•. ,)nqt authorized.

10. Revision:No. 5-of this certificate•,my be usedn•Util

11. Expiration date:, O1tober M1,201>• .',

I
I

Columbiana Hi Tech, LLC,

Supplement dated: July 25, 2.9.

Date: August 3. 2006

,7, 2006.."

R. REGULATORY COMMISSION-

I

ChristoIpherK Regan'.Acting Chief
Licens ing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electric. Cor hs~i 6 oia
WesinBox 355 tricompany, LlC > • •We:1ipghouse Electric Company` LLC application
P.O. Box 355, -.:: _dated Sbp6tmber 16, 2004, as supplemented.
-PittsburghpA, PA 1523005-••55.

4. CONDITIONS

This certificate is conditional upon fAinlll th "I'irements of 10 CFR Part 71, as applicablesand the o6nditions specified below.

5. "Ohl
(a) Packaging

L,) (1) Model No.: PATRIOT .. ,.

(2) Description J, ~

A shipping container.fbr unift Of ii- hepaikage consists of a right rectangular metal
inner container and a" h.:ooden r. I on Vic - mater tween the inner and outer

containers. , '
There".re two s i ihameta ine

versiner cntaier. oBo ..... Fasurne approximately 1 1-1/4 inches
high by 1B-1/8 i!nches wide byi-82 in iheslng. There aige two:ann'l sections within thei inner container,
and each channel section holds on.u bUhe inner container is equipped with a lid and

a..... c h e ed by 18 bolts a lugs.: The overall dimensions of the wooden:eouter
,container are approximately 30-1/4 inches wide y3-/ nhshg y2734ice og hc.... n aeia ewenteine ;b 114 nhshighby 27-/ inhes l•!g. t:The:

uohionigm atra bewenfene and outer containers is phenolicý impregnated honeycomb and
ethafoa.d . The inerc•ontaine rmay be positioned on a series of vibratioridampers mounted on .the inside

The maximum weight of the package, including contents, is 2,988 pounds with the version #1 inner
container and: 2,964 pounds with the version #2 (optional) inner container.
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i.(a)(3) Drawings

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

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

(b) 'Contents

(1) Type and form of material ,. . .->

The packageis. designed toi'6ld' two unirradiated BWRfuel assembliesb;.omprised of U0 2 fuel rods-in a 10 x
10 squareoarray. The fuel cross-sectionalarea.is 25square. inches.'......
(i) Description of Asse .. ' .' .-.

Eahasml -~de upof 961,o e fmeTeethfuel, rods h -amxi'mum active luength of 1:50 inches.

diaineter is 0.81me ~OG2-,CmT, enc psu t3ec.i 0063 cm ztronium alloy cladding. There is
a 0.0085 cm gapibetween. pip " nd.tf....Ang. A a .emaxjmumr U1235 enrichment of any fuel rod
is 5.0 weight per~ent. Eac J3se wth.iur center rod positions of the
assembly. Three. J ferent s•,•fakvll 6i fi8,j .'.specifications:

(A) Maximum avrp U' t -ithi axial zone of the assembly;
Maximum U-2, nante s 3linif ania rod or axial zone of any
anM ...... dmfni+dh per mbly containing 5.0 weight percent

'U-235 enrihd fpeIfes 36; ''e Mnrcmmen5t isi4Iweight percent"for all edge rods,
..... ....... im0i i , axm : :,4 'e ri•e ti 40w iand 3.5 weight perce4f. ll onrrdskahas Mbi~T~t include at least eight fue'l rods with

a.minimum gadolinia co te. f 2wgpent nall2cial regions with enriched pellets. The
:eight gadolinia 'rods are arraindwli vt j~rh quadrant of the fuel assembly. The two

lia rods within each-quadran t ,mustbsmetric about the geo.metric Adiagonal of the fuIel
assemnbly, and must not be in an edge or corner rod location., Other fuel rods',containing gadlina
-may be present.

(B) Maximum average U-235enrchment;is4.725 weight percenrtwithin any axial zone of the assembly;
MaximumU235 content is4.2Weight percent of anygadolinia-urania rod or axial zone of any

gadolinia-urania fuelrod; Maximum number of fuel rods per.assembly containing 5:0 weight percent
U-235 ýenrched pellets is 52; Maximum ;u-235ý enrichmenitis 4.5 Weight percent for all edge rods,
and 4.0 weight percent fOr all crer rods; Each-assembly must include at least eight fuel rods with
a minimum gadolinia content: of 5.3 weight percent in all axial, regions with enriched pellets. The
eight gadolinia rods are arranged with two rods in eachý quadrant of the fuel assembly. The two
gadolinia rods within each quadrant must be symmetric about the geometric diagonal of the fuel
assembly, and must not be in an edge or comer rod location. Other fuel rods containing gadolinia
may be present.
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1.(b) Contents (continued)

(C) Maximum average U-235 enrichment is 4.858 weight percent within any axial zone of the assembly;
Maximum U-235 content is 4.2 weight percent of any gadolinia-urania rod or axial zone of any
gadolinia-urania fuel rod; Maximum number of fuel rods per assembly containing 5.0 weight percent
U-235 enric6ed pellets is 80; Maximum U-235 enrichment is 4.0 weight percent for all comer rods;
Each assembly must include at least twelve fuel rods with a minimum gadolinia content of 2.4 weight
percent in li axial regionswith enriched pellets. The twelve gadolinia rods are arranged-with three
rods in each quadrant of the fuel assembly. The three gadolinia rods within each-quadrant must be
symmetric about the geometric diagopaliof the fuel astembly, and must not be in an edge or comer
rod locationi. Other fuel rods~coijtaiplng idbra~may be preosent.

wii) Description-of Assembly Typ e. #2.

"Eah "assemblyis madeUposf 96 fuel rods having-ýa maximum activ fue length.of 150 inches. Eacha gth fuel rods and eight !tw-thirdsiergthfuel rods. The four one-third

length fuel rods6 i theutsidecomers of the " " i. ight two-thirds lengh f
arrangedas two rodiin each :of the assembl d symmetric to the geometrc diagonal,
toward ,the centerof the aossepm The, fue17 dafl.e.. i0.848 cmrof,6 mal, encapsulatedin 0.;061 1
c' nominalzi i yT pbetweerthe pellets and thdcding.

Themaximum U-5enricmr fu W6 erceht. E' assembly contains water

holes in the four fh"d rd tsemblyiu .... ,be trans ortedin
channel sT The e ela ssembly #re asf•.lows:

phihoe rdd Pbs th-embs

(A) Upper section6•ust cont4,i84 fuoV gqdas (ods'per~quadrant. Maximum -U"35
enrichment of, ane o of the ifssembly must include at least eight
fuel rods with a-"nirnumt"ad"li fit percerpall axial regions with enriched
p ieets. " ih ig 'golinia rdi rods ýh quadrant of the.fuel assembly,

arranged i&yalong the geoimbtý6iagoial of tt "$ýmbly, and miust no-t be in an edge.
or corner rod location. _ilhe section must contain 12:at holes, arranged as three water holes In
each quadrant of th assembly. Ope of the t)lree----holes within each quadrant must be located
.On the outside •omer locatilf tass .Ihe other twowateros mustnbelocated onth

gemtric~diagonal of the fuel assem~bly.,, Other fulrscntaihing gad-olinia may be prpsent.ý

(B) Middle section must contain 92 fuel rods, arranged as 23 r~ods per quadrant.. Maximum U- 2351
enrichment of any rod i~s,5.0 'w ight perc~ent. This section of the assembly must' inclu~de at least ten
fuel rods with a minim6urmgadoliniaconteht of.4.0 weight percent in iall axial regions withenriched
pellets. •The t~engadoinia rods•must be airranged symmetricy-along the geometric diagonal of the

assembly,-andd mustn;ot be in-anedge orcornr rodlocation. The-section must contain.four water
holes- 6arangedas One water-hole in each quaidraitof4,the'assembly. Each waterI hole within each

quadrant.2must be located on the outside comer loction of theassembly. Other fuel rods containing
gadolinia, may be present.

(C) Lower section must contain 96 fuel rods, arranged as 24 rods per quadrant. Maximum U-235
enricrh•ni.of ýany rod is, .oweight percent. Th i's' sectiOnof the'assembly must include at-least
twelvefuel rods With a minimum gadolinia content of. 40xweight percent in all axial regions with
enriched pellets. •he twelve gadolinia rods must be artanged sym~metrically along the geometric
.diagonial f the assembly, and must not. be in an edge or comer rod location. Other fuel rods
containing gadoliniavmay be present.
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I

1.(b)(2) Maximum quantity of material per package

Two fuel assemblies. The total weight of contents not to exceed 1,320 pounds.

.(c) Criticality Safety Index: 1.0

Each fuel assembly must be Unsheathed or must be enclosed in an unse aled, polyethylene sheath which may
hot extend beyond the ends of the fuelasmb1y The'ends of the sheath may not bedfolded or taped in any
maunner that would prevent the flowof liqu'ids into, or out of, the sheathed fuel assembly.

For the Contents described in.(b)(ilXi), polyethylene inserts.may be p9 .stioned between rods within the fuel
assemblies. The quantitypft-olyethylene must notexceed 18.33 1 yt ne per centimeter length of, the
fuel assembly, andune a total of 6.99 kg per fl assemblyThe polyethylene may be borated.
No polyethylene inserts •y be .... or the contents describd , 1h -

::In addition to the requirementsbf Sbibart Go AO1 FRParI,7..'

) 'a) The package muSibe prepared' ir'sipment and operated in'accordance wth the Operating Procedures
in Chapter 7 of the't'pplicatiori.. .

in. .... .c ae.if the Acceptance Tests and

(b) Each packaging must be acceptance t.te' nainta wth c TestsI a
Maintenance Proqrt in Ch pte•ý8 oftep iV".

For packagings fabricatdqi!
containers), ony. Serial Nos

The package authorized .by

Revision No. 4 of•this Certificate may'-be-used until August 31, 2007.. Revision No. 3 of this certificate may. be

usedxuntil January 31, 2007. 1
Expiration date: August 31, 20'10.
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REFERENCES

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

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

''4

Aug'ust 10,
3te:

106"

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Christopher Regan', c~~~I
LicensingSection.
Spent Fuel Project Office
Office of Nuclear 1toISa qty:

.- ,.and SafeguardS.-f: " "
. ' . ., .

- ~4
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2. PREAMBLE

a. This certificate is issue& tb certify that the package (packaging and, contents) described in Item. 5 belowmeets the ýapplicable safety. standards set
forth in Title 10 Code of Federal. Regulations, Part 71, uPackaging 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

ohrapplica ble rgulatory 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 iyd AddrSs) 4. -,TITLE AND IDENTIFICATION4'OF REPORT OR APPLICATIONý.

ransnuclear, Inc. . .. .Transnuclear, Inc., application dated May. 19, 1 99.. as
7135. Minstrel Way supplem~ented.
Colum~bia, MID 21.045

:4 C6ONDITiONs
This. certificate is conditionalupon fuifilling thehe conditions specified below.

SPackaging,

(1) Model No. TN-68 Transport Package

(2) Description .

The-TN-68 is predoiiniantlya steel package that is used to trans9port up to 68 intact BWR
fuel assemblies'with orwithout channels, The overall dimensions. of the package are 271
inches long and 144 inches in~ diamieter with the impact limiters installed

The package generally consists of four components, the fuel basket assembly, a
containment vessel within a forged steel cask, body,-a radial neutron shield, and impact
lim iters.... ....... .

-. The basket assemblyAlcates and supports the fuel assemblies, trans'fersheat to the ,cask
body wall and.prv de~s reutron~absorpin t~ stisfy~su liyieurmn h basket.

A'stucture Co~ss0 6aasem y sainls st~ee s, 1 eyfsoneqn~ .75
,.nci wide stainless iteel plates. Above: anl w the tesaresl`ottedt-:bor-ate8 aluminum
(or~boron carbidý/aplbrmindtmymetal. mtixcom'posite neIro poso pltswhich-forma

eg-cat trctr. T"his coýnstruction ,formsa- honey-cm like structueol ellnr hc
pr"vides coms artaferits fio,ý68 fuel assemblies. The nominal dimensions cell':is 6.0
inches x 6.06inches.

A thick-walled (6.0 ,inch), forged`steel cask ýbody :.for gamma shielding surrounds the
'containment vesselb..,an .in'dependent shell and.bottomplate.of carbon steel... The gamma

shed _Ipitel~y~surronds:Ue containment fvess6ihel inn r seand bottom"Closure. The
4.!i .i "thickness :of the"bottobr'of theL-c'askbdy i•. .25,inches. A.4.5'inch thick steedl gamma slhield

ii"is also0Welded to-the inside f. the:containmeent lid.'
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5.(a)(2) continued

The containment boundary consists,•of the inner shell and- bottom plate, shell flange, lid outer
plates, id ibolts, penetration cover plate and bolts and theinner metallic 0-ringsof the lid

seal and thetwo' lid(penetrations (vent and draii). The containmen vessel length is.
approximately 189 ihes With a wall thickness of 1.5. inches. The cyinddcl csk cavity has
a-nominal dia.meter of69.5 inches and a length of 178"inches. The containment lid is 5oit. obenmtalic
inches thick and is fastened to the cask bodyith 48 bolts. Double i -ring seals are
provided for lid closure. To preclude aiir in-leakage, the cask cavity is pressurized with
helium to above atmnosphenic pressure. There are two penetrations through the containment.
vessel which are located in-the lid. These penetrations are for draining and venting. Double
metallic seals are also used on these two lid penetrations. The OP port provides access to,
the interspace lid seals for leak testing purposes. The OP transport cover is not- part of the.
containment bo'undary.

Neutron shielding is provided by a borated polyester resin compound surrounding the
gamma- shield., The resin compound is cast into long, slender 'aluminum containers.The
total [thickness of'theresin and aluminum is approxir'ihately 6 inches. The array of resin-filled
containers is enclosed within a smooth 0.75 inch outer steel shell€constructed of two half
cyli ndlers.

Theapackage has impact limiters .at each end of the cask body. Thejimpact limiters consist
of balsa wood and.:redwood blocks, encased in sealed stainless steel shells that maintain the
wood. in a, dry atmoher and provide . d:onfinemeht when, cushed during a free drop.The.impact'•• litrs haye '

.plimiters hre" internal", rdia giuisset(sor add.edstrengthi and confinement. The
imp:}act m" •.ea ih....... .h.e-, f1ie rods and•4o the cask by eight bolts
attaching to brackets welded to the.6utI hll in eight locations (four bolting locations per
impact limiter).

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

Overall length (with impact limiters, in) 271
Overall length (without impact limiters, in) 197
Impact Limiter Outside diameter, (in) 144
Outside diam~eter.(without impact limiters,.ý in) 9
Cavity diameter (in) 69.5
Cavity length (in) 178

-Containment shell thickness (in) 1.5
Containment vessel ength (in) 184
Body wall thickness (in). 7.5
Containment, lid thickness (in) 5
Overall lid thickness (in) 9.5
Bottom thickness (in) 9.75
Resin and aluminum box thickness (in) 6
Outer shell thickniess (in) 0.75
Overall basket lengthK(in), 164
Maximum weight of package, (pounds) 272,000
Maximum weight of BWR fuel contents (pounds) 47,900
Maximum iweight of impac limiters and attachments (pounds) 32,000

478



5.(a)(3) Drawings

The package is constructed and assembled in accordance with TN drawings:

972-71-1 , Revision 1
972-71-2, Revision 2
972-7.1-3, Revision 4
972-714, Revision 2
W2-71-5, Revision 1
972-71-6, Revision 1
972-71-7, Revision 3
ý972-711-8, Revision 2
i972-71-9, Revision 2.
~97-2-71-10, Revision 1
972-71-.11, Revision 1
972-71-12, Revision 0
972-71-13, Revision 0
972-71-14, Revision 1

.. Contents

(1) Type and:form of material

Contents are limited to 68•,unconsolldated intact irradiated GE BWR fuel assemblies with
zircalloy cladding. Anintact fuel assembly is a spent nuclear fuel assembly without known or
suspected cladding defects greater than pinhole leaks or hairline cracks. Partial fuel
assemblies (i.e. spent fuel assemblie,'from,hich fuel -rods are missing), shall not be
classified as intact fuel assemblies.unless dummy fuel rods are used to displace an amount
of water equal to that displaced by the original rod(s).

Spent nuclear fuel may be transported with or without channels. Any fuel channell thickness
up to 0.120 is acceptable on any Of the fuel!designs shown below. The.,maximum initial rod
pressurization is 155 psig. The maximum fuel assembly.length-is 176.2 inches anrd• the
maximum fuel assembly width is 5.44 inches.

Permissible :fuel assemblies are limited as stated in table 1 (fuel types may be C, D, or S
lattice):
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5.(b)(1) continued

Table 1, Fuel characteristics
GE fuel model a#rray rod fuel 1 rod clad elilet water U content Mau active

generation j pitch' rods . od j thick,, dia. rods rod rod'id (MTU/ fuel length
_ __ _,, , od Assembly)

2, 2a 7x7 0.3738 49 0.570 0.036 0.488 0 x x 0.1977 144

2. 2B 2 7x7 0.738 49 0.0563 0.032 0.487:., 0 x x 0.1977, 144

3, 33 3 7x7 0 49 0.563 0.037 0.477 0 x x 0.. 14

4, 4A,4B 4 8X8 0.640 83 0.493 0.034 0.416 1 0.493 0.425 -0.1880: 146

0.7 5 . 8x 040 62 0.483 0.032. 0410 2 0.591 0.531 0.1876' 150

6,68 q " 8x8 0,640 62 0.483 -•0:032 .410 2 0.591 0.531 0.1876 150

,7. 7B 5 8i8 0.640 62 0.483 0.1032 0.410 2 0.591 0.531 10.1876 150

ý8. 86B -2w 82 '8x8 064 62 0.483 0.03 411 2 0.591 0.531 :10.1885 150

-3, 84 8x8 0.640 60 .0.483, ,0.032-l 0.411 4 0.591 0;531: 0.1824 150

. -4W*° 84 8X8 0.640 60 0.483 0.032 0.411 4 0.483 '0.431 0.1824 150

9B9 9 8X8 0.640 60 0,483 0.032 0.411 1 1.34 ý1.26 0.1.824 150

10 9 8x8 0.640- 60 0.483 0.032 0411 1 1.34 1.26 0.1824 150

S11 11 9x9 0.566 74 0.440 0.028 0:376 2 0.98 0.92 0.1757 146 full, 90

13 11 9X9 0566 74 0.440 0.028 0.376 2 0.98 0.92 0.1757 146 full, 90
.'. :."- . partial

:12 12 IWxO 0.510 92 0.404 0.026 035 2 0;98 0.92 0.1857ý full.'93]

partial

ý*2, large.;water rods -..
*ý*2 small water rods;

Notes on table 1':

1. All dimensions in inches.
2. All fuel channels 5.278 inches inside, and from 0.065 to 0.120 inches thick.
3. All 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 designs designated by GE as 6, 6B, 7, and 7B are sometimes referred to as

"P" (pressurized) and "B" (barrier).

Provided all of the requirements of this section are met, the bounding fuel characteristics
are: a) maximum initial lattice-average enrichment is 3.7%; b) the mnimum initial bundle
average enrichment is 3.3%; c) the maximum assembly average bumup is 40,000

S
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5.(b)(1) continued

MWD/MTU; d) the minimum cool time is 10 years; and e) the maximum heat load per
assembly is 0.313 Kw.

Fuel assemblies are categorized into three types,, Type I, Type il and Type Ill. There are two
basic loading configurations for the package. The first Configuration is a mixture of Type I
anhd Type !l fuel assemblies. The second configuration is Type I l fuel assemblies. The
maxirmumburnup, minimjrm initial enrichments andchling timesJor each of the three, fuel:
assembly' types is contained in the tables below.

In the mixed Type I and Type 11 configuration, Type I~assemblies shall be placed~only into the,,
-, interior comnpartmnents of th~e fuel basketý as shown in figure, 5.3-3 of the. application. Type I

.Uel assemblies may be placed in any basket fuel compart•"•nt._

In the second configuration, Type Ill fuel assemblies may be placed in any basket fuel
compartment.
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Accep ig time as a fun of maximum urp and m i initial erichment ' and

A ~ ~ ~ ~ ~ ~ W Cooling tcoi' dind aimes (years) rr

:-TYPEý I RWi uel,
Bumun r(GW~d/MTU)

Initial Enrichment (bundle ave %w) 15. 20 30 32' 3334 35 36 37 38r39- 4

::.2 -1-3 34:, 35.- 36;• 3.7,:4,•;, -. 38

1.2 10. 10 x1i ,,

1.3 10 10 x

`1.5 1__ 1___xx

1.6 10110 10 10 10 11, 114 LIi __

... . 1.7 1011O: , , ;•10 l 10- 11 11• '11 1 2,: . .. 2

1.9 ....... _ _ , 2 ,

2.2 -i l o, 10w,0 10 1 ...0 0 11 11 11 1

2.3 16 lo o 1 0, l, 11 1 11, 11, : 11 12 12

2.4 0 10 10 10~ 10,10 101 IF' 11411 12-2 12~

2- 2. 10- 0i6' 10b '-1010 ' 10~ 111 12 -12:

.2.7 10Il, 1. , .10 1 10. 10 11 1 11: 12

. :- .2.!:9i:: i::!.?"0110 10 11 I' 11 12 w

23-0 101110110101010101 011

3.1 10 10 10 10 10 .10 10 1 10 10 10 ' 1 12-

2::.5 • .l 10 1,, 1 0': ; 1 0 10 10,0 1~ 1'l .i 1.••:i::: t ::. I .'l~l, ` 12 o1
3.261 10 10 10 10 '10 1010 10l 10" 10 11

3.3 101010 1010110 101010 1011 10 1011

3.4 10 1010, : 10" 10 10 10 1 10 10 10 10

:3.5 10~~~~~ 1 1oililoloioililoloi
. i,;- , , 3.6 10•10 Iioli'o "o olo Wo l ~o I'io::o1 101

'17 1 oL7 l n-n j' J
48.8-21 1



Acceptable coolingtime as a function of maximum burnup andmzinimum initial enrichment and
BWR Cooling times (years)

]ITYPFII BWR Fuel

BIfUrniup (GWd/MTU)
I'nitial Enrichment (budleave %w) ',,15 20 30 32 33 34 35 36 37 3839 40

i ;1 = . .. . . .. •- .. . . ... .. . . . ..... . .. . . ..

1.1 1 XX

1.2 17' 20'

1.3 17 20 -: -,,-

175 16192 25 26 26 X 2X
1.8 16 19 25 25_ :26• 26X 7'2

1.9 ,16' 19' 2 25 25 26. ~26 1T''27

20.16 18Ž 24 '25 25 '26k '26' 2728_2.1 .1 19 2'45, 2 26 27 27 X

2.2 16 181 2 251 25 26. 26# 27 28 __

2. .1.8 223 25" , 266 26 27 27

,,, 15 1,8 23, 25 2 5 2.7 2

2.415 18 122 24.124 25 26 5 26 27 27'.

2.5 15 17 22• 24' 24 25 25 "26 26 27

2.6 .15 17 22 24 J24 24 25 ~26 26 27 X
• 2.7 K15 '17' 22 '24 '24 1 4 25 "26 26• 26~ 27' 27

,2.8 " ' . .22 23 "24 24'25 25" 26" . 26 27 27 '

3.0 .14 17 1 22'23•' 23 23• 24 25 25 26 1 2'7 27,

14 17 2'1 23 23 .23 24 12 25 2 27 2273.2 -31 2532 23 42 25 1526 2

3.3' 13 16121 2322 23 123 24.,- 25ý 25:126 2 2'261

3.4 13 16-: 21' 23 22 •23' 25 .25 .2626
34. 13 16-21,22` 22. 23123 241 2 25 26 26

3.6 .13 16 21 21 22 % 22-' 23 z J 241 1 ý2 25 .25, 26 ý:26

3. 169 21' '22. 222 ..2 A2~2 26, 25. 62f
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["Acceptable cooling'time as a function of maximumburnupoand minimum initial enrichment and.
N c t c im a BWR Cooling times (years)

'TYPE III WR F~
-!"BUm~uop (GWd/MTUj),

Initial Enrichment (bundle ave %w) 152 :0 32 33, 34 35 36 37 38 39 40

1.0 16__x x

1.1 10 11 1__ _X

1.3 -10 10, 5 .7 1

1.4 10o0io>(>Kxx
1.5 10_ M4_ 15, 16.6_TT

1.6:f.[01 161.7

1.7 10 10. 14 15 5 16 16 117 17
1.8 10 10 14 15, 15, 16 16 17 17 1 8'

2.0 10 ,10 1 15 1 16 1 6 1 6 17 17 18_

2.1 -10 10 14 15115 15 16 16 16 17 18 .18

2.2 10':110, 13' 14 15, 15, 16 16 16 17 17 18

2.3 1'0 0410i 13' 14 15,ý. 15 '16 16116 17, 17118

2.4" 10 10 13 514 1611617'16 16-417 17 1

2.5 10 10 13 14 14115 15 16 16 16 17 18,

2.6 10 10 13 14 14 15 15 16 16116 17 17

2.7 101 14_41_5_5 1 1 7 1

2.8 10, 10 13 13 14 14 15 15 16 16 17,17

2.9 10 10 13 13 14 14.15 15,15 -16''16 17

3.010 10 12__ 12 13]L 1 5 .1 1 1

3.1 D 1 1 11 '14:14.,14 1511 1516
3.2 A_ 5_ 15 1:6 1

3.4 _,01 _ _0 12 _ 1:3 13 :14_ ;14_t_1_1

3.5 10 10 12 1 13, 13 14 14, 14 15 15 16,

3.6 1010 12 12 43 13 14 1444 151515

if) 1 in).13.. .i4.14J15 .14..
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5.(b) continued"

• •(2) Maximum quantity of material per package

The maximum contents weight is 75,600 pounds. The maximum weight of the
irr-adiatedfuel contednts.is '47,900 pounds.

(3)•Decay Heat Limit

Maximum deay heat per package not to 2kW The maximum: heat., load
prer assemb~ly is 0.313 3MWassembly..

S(c)~ Criticality Safety' Index~ 0.0

6. In addition to the requirements of.Subpart, G of 10 CFR P~art 71:

(a) Each.. packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the-alppliation-. as supplemented.

(b) The packageshall beprepared for shipment and.o erated in accordance with the Operating
Procedures of Chapter 7a of the application, as supplemented.

7. Known orsuspected fuel assemblies with cladding defects greater than pin hole leaks and or
hairline cracks are not authorized.,

8. The package authorized by this certificate is hereby ap'proved for use under the general license

provisions of 10 CFR 71~.17.

9. Revision No. Ia of this certificate may be used untl Febrary 28, 2007.

10. Expiration date: February 28, 201 1.

Transnuclear, Inc., application dated May 19,1 999:

Supplementsdated March 2, October 18, and November 13, 2000, January 12,2001, and
January 20, 2006.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

RobertýA. Nelson, Chief
SLicenseing ction
SpentFuel Project Office
Office of, Nuclear Material Safety

and Safeguards

Date: 2006 485~



2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regulatory agencies, including the government of any country through or into whichthe 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 (Nam and.Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Global.Nuclear "Fuel- Americas, LLC Global NUclear'Fuel - Americas,: LLC, application dated
P.O. Box 780 J.anuary129 20011.

Wilmington, NC 28402

4. CONDITIONS,

This certificate is conditional upon fulffiing therequirements of 10 CFR Part 71, as applicable, and the cnditions specified below..

5.

(a) Packaging

(1) Model No.: NPC

(2). Description

:A cubic stainless stela foarouterpackaging with nine cyl itndcal containment vessels
-for the transou typbowquiiictld uranium .oxi powder,• •ofetypedA,,epellets'land"

compounds of utanium as = dn in T e. overll package dimensions are
approxim~ately 45,ihnches wide, 45 iheesdeep, and 4 incheshigh.

The outer packaging' consists of a 1 0-gage stainles s ýteef outer shell with a, ceramic fiber-
board liner and rigid polyurethane foam filler. ~The foam filler has a three-by-three array of
vertical cylindricalcutouts that acmmodate 'stainless steel sleeves for placement of the
containment vessels. The outer packaging is equipped with a top cover that is secured to
the outer packaging body by a combination of 16 closure, cap screws and four closure strips
secured by 24 bolts.

The containment vessel is a-maximum 8.515 inches in inner: diameter and approximately 32
inches in overall length. The containment -,vessel is constructed: of 18-gage stainless steel,
surrounded. by a cadmium sheet and polyethylene wrap within, a 24age stainlesssteel
jacket. Thecontainment vesselisclosed by a 16-gage closure lid, a silicone rubber gasket,
and a band clamp assembly, which is composed of a 0.063-inch thick strap and retainer, a
T-bolt, and a nut.

The gross weight of the package.(packaging and contents) is 1,302 kg (2,870 pounds). The
maximum weight of the contents is 540 kg (1,190 pounds).
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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.:

177D4970, Sheet 1, Revision I
177D4970, Sheet 2, Revision 0
-77D4970, Sheet 3, Revision 0

' 77D,4970, Sheet 4, Revision 0
177D4970, Sheet 5,ReAjslin 0 . .
1 77D4970, Sheet 6, Revision 0
1 77D4970, Sheet 7, Revision 0
1 77D49709, Sheet 8, Revision 1
SK105E4,037, Sheet 2, -Revision 2

(b) Contents

T"peForm. axirumuantitv of Material Per Package

Material Forms' -Particle Size' Maximum Loadilg. Maximum Loading
(<5.00 wt.% U-235) Restricion• 0& ICCA (kgs) per NPC (kgs)

Inhe) et .Jranium Net uranium

Homogenous Uranium N/A 60. 52.9• 540.0 476.1. ..iOxide/Compound•$O:-'- . .: .. " ''\'!:•"' • ''""••! ". ...

HeterogenoUS U02 .Pellets (8R 0.342 60.0ýQ5 400 348

HdterogenousUO 2 Pellets(PWR) 0.300 60.0 4 • .4O54 540.0 364.8".

Hdterogenous Uranium' Unrestricted -60.0 40.54 540.0: 364.8,
OCmpounds3  particle size _ _ _____ " ' _-

'No solutions or .iquids are authorized andthere shall be nofree ýlquidpresent. The Material Form within
ahy NPC must be.the same.
'Homogenous compounds limited to U0 2 , U3 0 8 , UO,.X2 , dried calcium-containing sludges,
U0(N03)2 -6H2O, and uranium oxide bearing ash.
3Heterogenous compounds limited to U0 2 , U30', and UO. >2.
4Maximum content weight of any ICCA including plastic or secondary packaging (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.

(c) Criticality Safety Index 0.7
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6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application, as supplemented. Within each ICCA, the
contents land 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.

(b) Each packaging must be acceptance te'sted and maintained in accordance with the
Aciceptance Tests aand: Maintenance Program in Chapter 8 of the application.

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

8. Transport by- air of fissile material Is not authorized.

9. Revision No. 4 of t hiscrtifiateabe ue up2008,,y be.. used until November`30,

10.. Expiration date: November 30, 201 ..

RE gENCE
Global Nuclear Fuel - AmrIercas, LLC,

Supplements dated: August 1, 23 an(
October 3, 2005; October 3,006; Ap

M20 arc • ni d September 30, 2002; June 30 and

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nels6n, Chief:
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety

and Safeguards

Date: November j 2007
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

AREVA Federal Services LLC Packaging Technology, Inc., application dated June 25,
11i02 Broadway Plaza, Suite 300 2004, as supplemented.
Tacoma, WA 98402-3526

4. CONDITIONS

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

(a) Packaging

(1) Model No.: MFFP

(2) Description
T•he MFFI is designed to trans~prt unirrbdiated mixed oxide (MOX) fuel assemblies

and individual MOX fuelfrods contained in rod boxes. ,

The MFFP bodyls made of a 9/1 6-inch thick XM-i,9 austenitic stainless steel
-cylindrical shell with the flange section anda "-1-1/2 inch bottom end plate welded to it.
A circumferentially continuous doubler plate, constructed of Type .XMI-19 austenitic
stainless steel,.is welded to each end of the;shell, near the end of each impactlimiter.
'Welded to the'doubler plate are thejimpact limiter attachment lugs, sxper impact

.-- limiteE._Tlhe doubler plate also serves to provide a tiedown interface with the
transportation skid.

The seal flange is located at the open end of the body, and consists of a locally
thicker wall section to accommodate the closure lid sealing area and the closure bolt
threaded. holes. The transition between the shell and the seal flange section is a 3:1
taper. Polyurethane foam is used to build the outer diameter of the body out to the
full diameter of the sealing flange and closure lid.
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5.(a)(2) continued

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 projection that passes through a slot in the outer plate, and the ribs
and outer plate are welded together.

The closure lid inner plate'is welded to theouter ring. The seal flangeof the closure
lid has a minimum thickness of one inch,, and provides location for three O•ing bore
seals with the middle seal providing the containment seal. The seals are 31/8-inch
diameter butyl rubber 0-ring.

Up to, three Unirradiated fuel assemblies are held in place inside the overpack by a
strongback assembly which is constructed from 1/4-inch thick Type 304 stainless.
steel weldment, a series of clamp arm assemblies, a too. and a bottom plate
asseimbies. For shipping less than three fuel assemblies,'non-fuel dummy
assemblies are used in the strongback locations not occupied by the fuel assemblies.
Thehphysical size ad weight of the noni-fuel dummy assemblies are nominally the
same as the MK.BW/MOX1 17'X 17 design! Neutron poison plates are placed inside
the Weldment. A series of fuelcontrol stru•ture (FCS) limits lateral:expansion of fuel
rods during vertical and near vertical hypothetical accident condition (HAC) free drops
and also hold•neutron poIson0plate"S.

A pair of conical-shaped impact limiteirsfilled with polyurethane foam provide thermal
and, impactprdtectlons. The closure lId end ipact limlte6r has 1/4-inch thick shells to
resist perforation from the HAC puncturedrop, a ndto prbtect the closure lid and
sealing area from puncture and HAc fire damage. Shock indicators are attached to,
the outside of the MFFP shell,;

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

Overall package outside dimensions (inches)
Without Impact Limiters

Diameter 30
Length 171

With Impact Limiters
Diameter 60
Length 201

Maximum content Weight 4,740 lbs
Maximum package weight

(Including contents) 14,260 lbs
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R71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
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(3) Drawings

The packaging shall be constructed and assembled in accordance with Packaging
Technology, Inc., drawing numbers:

(a). Shipping Package

(b) Body Assembly

(c) Strongback Assembly

(d) Top Plate Assembly

(e) Bottom Plaite Assembly

(f) Clamp Arm Assembly-

(g) Fuel Control Structure Assembly

(h) Impact Limiter

(i) AFS-B Assembly','..

(b) AFS-C Ais"mbly

(b) Contents

99008-10, Rev. 4, Sheet 1

99008-20, Rev. 3, Sheets 1 through 6

99008-30, Rev. 5, Sheets 1 through 7

99008-31, Rev. 1, Sheets 1 through 3

99008&32, Rev. 1, Sheets 1 and 2

99008-33, Rev. 3, Sheets 1 through 4

99008-34, Rev. 4, Sheets 1 and 2

99008-40, Rev. 2, Sheets 1 through 3

99008-60, Rev.,1, Sheets 1 and 2

900861, Rev, 1, Sheets 1 and 2

(1) Type and Form of Material

Unirradiated 17 x 17'fuel assemblies with solid .PuO2+UO pellets in zirconium based
alloy (M5) tubes. Tfe'fuel assemblies are-based on the MK-BW/MOX1 17 x 17 PWR
design. The fuel assemblies may c6ntain Burnable Poison Rod Assemblies (BPRA).
TThe physical specifications for the unirradiatedfUel assemblies and the burnable poison
rod assemblies are provided in Tables 1 and 2. For shipping less than three fuel
assemblies, non-fuel dummy assemblies are used in the strongback locations not
occupied by the fuel assemblies. The physical size and weight of the non-fuel dummy
assemblies are nominally the same as the MK-BW/MOX1 17 x 17 design.

V
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5.(b)(1) continued

The ARB-1 7 is a rod container designed to transport up to 17 MOX fuel rods. The rods
type is identical to the rods comprising the standard MOX fuel assembly. The rods may
be either undamaged, damaged, or a combination of both (e.g., 9 undamaged and 8
damaged). Damaged fuel rods may be bent, scratched, or dented, but under no
circumstances may exhibit cladding breaches. A 2-inch Schedule 40 pipe mounted with
,pipe clamps against onewall of the ARB-1T7is used to transport undamaged or slightly
damaged fuelro'ds. Damaged fuel rods may be transported within this pipe only if the
bending in the fueld•trdis tminor. The ARB-1 7 MOX fuel rod ,container has been
desig nedwith. outer dim6enions consistent -with a. standard fue[ assembly so that it will
interface withthe ýStrongback and clamp arms.

The AFS-B Rod Container is designed to contain 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 material of construction of the container is ASTM 6061 -T651
aluminrým alloy..

The AFS-C Rod Container is designed to contain up to 116 Exxon rods, up to 69 Pacific
Northwest Laboratory (PNL) rods, or both quantities together.'"•The container is the
same as the AFS-B lR6d Container exceýtthie AFS-C container has two internal 2-inch
thick-aluminum plates-which form rod caitieso accommodate both types of rods the
AFS-C Rod Container-may hold.

The EMA is similar to MOX fuel'assemblies with the exceptions that the OD of the fuel
pellets may bece otfoleranc(nominal pellet diameter,='.323 inch), and the weight

percentIPi6-238 exceeds the 0.05 wt.% li•I•t specified in Table 1.2-2 ofithe SAR (EMA
fuel rods have Pu-238/Pu, as high as 0.19 wt%). M,
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5.(b)(1) continued

Table I - Fuel Assembly Physical Parameters
(nominal values unless stated otherwise)

Parameter Values

Fuel Rod Cladding Material M5

Fuel Rod. Array 17 x 17

Futel, ,Rs dOper Fuel Assembly 264
Gui~deý.Tubes per -FuelAssembly 24

Instrument Tubes per Fuel'Assembly 1

Guide/Instrument Tube Thickness (inches) 0.016

Fuel Assembly Length (inches) 161.61

Fuel Assembly M fximum Widthl(inches) - ,565

Fuel Rod Fitch (inches) 0.9
Fuel(Rod L n gth (i )152.4

Fuel Rod Outside Diameter(inches) , 4.74

Fuel!Rod Clad Thickness (inches) 0.023

• :Active Fuel 'Length,(inches) 144.0

PuO+ U0 2 Weight (p0unds) 1,157

Heavy Metal.Weight (pounds) 1,020.

Maximum Fuel Assembly Weight including1,8
Burnable Poison Rod Assembly_(pounds) 1,580

Maximum Initial Pu Loading 6.0
(weight% of heavy metal)
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Table 2 -.Burnable Poison Rod Assembly Parameters

Parameter Value

Poison Rod Cladding Material Zircaloy-4

Poison/Thimble Plug Rod Array Up to 24 rods

Burnable Poison Material A120 3-B4C

5. (b)

)t

(2) Maximum Quantity. of Material per Package
Three unirradiated fuel assemblies with specificationson fuelpellets and enrichment

are provided in Table 3. Three Areva Rod Box 171(ARB-1 7) 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 PNL rods. The permissible
configurations of contents are summarized in Table 4.

Table 3 - Nuclear •esign- Parameters for Fuel Assemblies

Parameter. Value

Nominal Pellet Diameter (ih~ies) 0'.323

Maximum Effective Pellet Density (gram/cm3) 10.85
..... .. Q n .. . . . 0' . •, ..:0 g ::;- P / -,'M tb .Pu U

Maximum Total Plutonium .u) Content 0.0 g Pu}g Heavy Metal (Pu+U)

PU-2'e38. Up'to 0.'0005 g/g Pu
:Pu-239: 0.90 to 0.95 g/g Pu

Plutonium Isotopic Contents Pu-240: 0.051to.0.09 g/g Pu
PU-241: Up t.001 gg/gPu

Ptuj-242: UOpIto0.001 g/g Pu

Minimum Total Uranium (U) Content 0.94 g U/g Heavy Metal (Pu+U)

U-234: Up to 0.0005 g/g U
Uranium Isotopic Contents U-235: Up to 0.003 g/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 dummy.FA dummy FA

AFS-B and EMA AFS-B EMA or dummy FA dummy FA

AFS-C AFS-C AFS-Cor dummy:FA AFS-C or dummy FA

(c) Criticality Safety Index 0.0

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

(a) The package shall be prepared for shipment and operated in accordance with the Package
Operations Of Chapters 7, 7A, 7B, and 7C of the application, as applicable, as supplemented.

(b) The packaging must meet the'Acceptance Tests and Maintenance. Program of Chapters 8, 8A,
8B, and 8C of the application, as"appicablei as supplemented.

(c) The boron-10areal denSity withih each of thle-intemal neutron poison plates shall be verified as
described in Section 8.1.5.2 of the application, as supplemented.

(d) Wrapping shall n~ t b• used on the Uniradiated fuel assemblies.

(e) Non-fuel dummy assemblies with the same nominal size and weight as the MK-BW/MOX1 17 x
17 design shall be used-in the case ofloading less, than three -fuel assemblies in a MFFP
packaging.

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

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

9. Revision No. 1 of this certificate may be used until June 30, 2009.

10. Expiration date: June 30, 2010.
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REFERENCES

Packaging Technology, Inc., application dated June 25, 2004.

Supplement dated: February 4 and 10,
2007, and April 4 and July 25, 2008.

April 8, June 3, 2005, and January 19, August 15, and November 26,
I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

I

Date: August 4, 2008 I

/

496



2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U:S. Departmentof 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)

OSA Global, Inc.
40 'North Avenue
Buriington, MA 01803

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

QSA-Global, Inc., consolidated application dated
October 20, 2005.,

4. CONDITIONS,

This certificate is conditional upon -fulfilling therequirements of 10 CFR Part 71, as applicable, ahd'tihe conditions specified below.

(a) Packaging

(1) Model No. 880 Series Packages

(2) Description

The Model N'o..880 series packages are designed for-use as a radiography exposure
device and a transport packagefort ypeB quantities of radioactive material in .
special form. The Model No. 880 has three versions called the 880 Delta, 880 Sigma
and the 880 Elite. The 880 Delta ha's a maximum capacity of 150 Curies of I ridium-
192 or 150 Curiesof Selenium-75, the 880 Sigma has a maximum capacity of 130,
Curies of-I rlidum-1 92 or 150,Curies of Selenium-75; and the 880 Elite has a
maximum capacity of 50 Curies of lridiurn-1 92 or 150 Curies of Selenium-75. The"'
Delta and Sigma versions are identical. and the Elite hasa lighter weight depleted
uranium-shield. An optionalacket can be placed on the, packages when they are
used as an industrial radiography exposure dewiceor atransport package.

All versions of the package,, without thejacket, are cylindrical in shape with a
diameter of:5 inches and a length of 13-5/16 inches."With the jacket, the shape of
the packages, is an extruded triangle 9 inches high, 7 ½ inches-wide, and 13 5/16
inches long. The weight of the, Delta andc Sigma versionslis 46 pounds (52 pounds
with the jacket) and the Elite version is 37 pounds (42- punds with the jacket)

The major components of the packages consist of a welded stainless steel cylindrical
body, a depleted uranium shield, a stainless: steel rear plate with a locking assembly,

ia--stainless steel: front •plate with a shielded-port, and an optional jacket.
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5.(a) (2) Description (continued)

The welded cylindrical 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
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-byacket. An S-shaped titanium source tube is cast into
the center of the shield toprovide a cavity for the source wire assembly to travel

through during use.

The front and rear plates are attached to the welded body with four tamperproof
screwsSthrough rivnuts assembled into end-plates. The rear plate assembly consists"
oa source locking mechanism fastened to the rear plate. . The front plate assembly
consists-tf a shielded po.rt mechanism contaihedwithin the frntoplate.

An optional polyurethane jacket covers the package cylinder and provides a handle
and .astable base. Ti:he jacket handle contains a wire molded in for additional
reinforcement.

(3) Drawings

Theoackaging is constructed inaaccOrddnce with the. AEA Technology/QSA, Inc.,
drawings R88000, 1ev. J he'-

(b) Contents

(1). Type and form of material

Iridium-i 92as a sealed source which meets the requirements of'special form
radioactive material.

Selenium-75 as a seealed source.which meets the requiremnentsiof special form

radioactive. material..

(2) Maximum quantity offmaterial per package

150 Curies (5.55 TBq) (output) lr-192 for the Model No. 880 Delta.
150 Curies (5.55 TBq) (output) Se-75 for the Model,No. 880 Delta.

130 Curies (4.81 TBq) (output) Ir-192 for the Model No. 880 Sigma.
:150 Curies (5.55 TBq) (output),Se-75 for the Model'No. 880 Sigma.

50 Curies (1.85 TBq) (output) lr-192 for the Model No. 880 Elite.
) 150 Curies (5.55 TBq) (output) Se-75 for the Model No. 880 Elite.
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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-1 92
at1 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 Radiological Health,
Rockville, MD, 1970.)

6. The source shall:be secured in the:.shielded position of the packaging by the source assembly lock,
lock cap'and safietyplug assemi!by The safety plug assembly. l6ok.cap and source assembly must
.be ,fabricated of materials capable of reslstingal 475 fireenvironment for one-half hour and

maintaining their positioning function., The lockingball of the source assembly must engage the
locking- device. The'flexible cable of the source assembly and safety plug assembly must be of

" sufficient.length and diameter-, toprovide positiVe•positioning of the source in the shielded position.

7. The name plate must be fabricated of materials capable of resisting the'fire test of 10 CFR Part 71
and maintaining its legibility".,..

8. In addition to the requirements of Sub'art G of 10 CFR Pairt 71:

(a) The package must meet the Acceptance Tests andi Maintenance Program of Chapter8.0 of
the application; and ', : .

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

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

10. Revision No. 5 of this certificate may be used until August 31 2007.

11. Expiration date: March 31, 2011.

REFERENCES

QSA Global, Inc., "consolidated Safety Analysis, Report dated October* 20, 2005.

Supplement dated July 19, 2006.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

Date: 5Caie. 2006
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2. PREAMBLE

a. This certificate isiissued to certify that-the package (packaging and contents)describedin'Item 5-bel6w meets the applicable safety standards set
forth inTitle.10.:Code of FederafRegulations,. Part 71, "Packaging andT ransportation of Radioactive Material. "

b. This . t does not relieve the consignor fron complanceivw'ithany0requirement of the-regulations of the U.S. Department of Transportation or

other applicabegulatory agencies, including the government of aiy couythrough 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

Westinghouse-ElectnCompany Ec.c CongueElcrCompany application

P.n.raw'e' r H dýted 1, 204, asfsu eaplemenmted s

4.1 CONDITIONS -- 4

This certIficate is conditional upon fd~llllpg, ths~equinrerents of 10 CFR Part71, as applicable-'anithe cXrdftions specified. below.

(a) Packaging,,

(1)' Model Nosw.: Traveller -STD anid Travele L-

The. :Traveller- pckageIs designp4  totasotnnirdated urnium fuel assemblies or
rods with enrIC~hment up,16 5.0 # ih.h age di4 signed to carry one fuel
assembly or o....ontainer for loo. ý4ip'jSa, .......kage con ir of: three components:
1 )1an outerpack,,)- clamshell, and~jiJ'afel assem~bly or rodicontalner.

The outerpack is a structural component that serves as th primary impact and thermadi
protection for the fuel assebrly orrod rntac nenterpatk has a long.horizontal
tubular design consisting of a top dnt-:• toh aialVt'. Ateach end of the package are thick
limierscnsistigoftwo:sectionsof foamof different densities sandwiched between threehe
layers of sheet metal. 'The impact limiters are integral parts of the outerpack and reduce
dcmaiotheSdrn nos iring an r end or h oangledrop. The outerpack also provides for

damageto th Contets dtortahigh
lifting, stacking ;-nd ie down duringtrnotai.

The ýclamshell is a horizontal structural Component that, serves to protect-the contents during
routine hanldling and in.,the evenlt of an accident. The acl~~ess- door. Eahesue
extrusionl two* alumninum ý,dbor ,exktrusions, andý a small aclaselcosts ofor Eanh altuminud'v
aluminum door is cbonnecte to the V'Vextrusion ,with piano--type, hinges (continuous hinges).

Thee oor ae hldcloedwit alathig .mechanism anfd "quarter-4tum ~bolts. Neutron
absorberýýpaesaeisaldiechlgotev exrusio and in ~each of the doors. The

"v" xtrsio an th botomlat ar lied kita crk rber pad to cushion'and0 protect the
contnt during, normal ha'nd ing~ and? ransport cprnditihs.
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5.(a)(2) Description (Continued)

The Traveller package is designed to carry loose rodsusing either of two types of rod
containers: a rod box or rod pipe. The rod:,box is-an ASTM,.Type 304 stainless steel
container of rectangular. cross section.with stiffening ribs located approximately every 60
centimeters (cm) (23.6 inches (in.)):along itsength. tis secured by fastening a removable
topcover to. the containerbody usingsocket head cap screws. The rod- pipe cnsists of a

15.2 cm (6 in:) standard 304 stainless -steel, Schedule 40 pipe, and standard 304 stainless
.steel closures at each end." The closur•'•0 6Oa.035 cm (0.25 in.).thick cover secured-with
'Typ•304 stainlessstee aid a•w i4 ...... *from `.635, cm.(0.25 in.,),.thk plate.

There~ are two model6.g o he:Traveller packaging, the Traveller STD and th~e Trav~ell~er.XL.

TravelleriTD:
.ackage. gross weight 2,041 kilogrms (4) (450 pounds(ibs))
.Pack6•in .j.g.ossWeight 1,293 kg"?B5O lbs)•)

c Contenitgo weight. 748 . .bs)
Outer dime~~s ~

Length- 500 c• O p 97 in.)

Width 68. 6 mWý7.1 in.)
H~~e* igh to -39.3 in.)

Traveller XL•4. ,"
0acka g w3kg (5,100 Ibs)

* qpntenf'gros weig -_894 kg (1,971 Ibs)
O dimensions
~.Length 574 cm (226.1 in.)
"Width, 68.6 cm (27.~1 in.),
Height10 (93i.

(3) .Drawings .

The packagings are fabricated ,and assemble inaccordane ,with; the following
Westinghouse Electric C.ompany's DrawiNo.:.

10004Es58,.Rev. 4 (Sheets 1-8)
1:6O0006E58, Rev. 5
1 0006E59, Rev. 1 (Sheets 1-2)

(b) Contents (Type and Form of Material)

(1) Fuel Assembly

(i) Unirradiated PWR uranium dioxide fuel assemblies, with a maximum uranium-235
enrichment of 5.0-weight percent. The parameters of the fuel assemblies that are
permitted are as follows:
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5.(b)(1)(i) Fuel Assembly (Continued)

Parameters for 14'x 14 Fuel.Assemblies "

Fuel Assembly DescriPition 14 x14 1,4:k4 4 14 x 14

Fuel Assembly Type W-STD W-OFA CE-1/CE-2

;ýNo. of,.Fuel Rods per Assembly 179 179 176:

No. of Non-Fuel Rods;. . 17 20

Nomi0al cm(.1' 'q,043 cmn(.1 in) .097 cm,(0.038; in.)

N o m n a .................. ......- 7,;! .• .;:.,Thickness ~j7

N~omninal Guide Tu~be.,09er , 1.369 cm (0.539 in.) 1 .336,cin-0.526 in.) 2.822 cmi (.1 111 in.)
~Diameter

Nominal Pellet Diameter-. 0.929 cm (0.366 in.) 0.875.cm (0.34 in.) 0.956o/0.968 cm.
_ _ _ __...._ (0.376/0.381 in.)

Nominal Clad Oiter i 1.0729 ('0422:i 1:, f cm (0. in.) 1.118cm (0.440 in.)

.'Nominal CladThickness 0.062 w(0.024 in.)_ c62 cmn 02071/0.066 cm
:,... ... .. ( 0 .0 2 8 / 0 .0 2 6 i n .)

!CladlMateala.. Zirconium alo• Zirq rum allov Zirconium alloy

Nominal Assembly Envelope 1.'70 cm (7.76m) . .. §0'or,. (7I.) 20.60"cm(8.11 in.)

Nominal. LatftePitch. 1.473cm 0.580 in.

Parameters4 154 15 .ue Assepibfias,

Fuel Assembly Descrpbn'dr5V 15 15 x15

Fuel Assembly Type STD/OFA B&W'

No. of Fuel Rods per Assemnbly . 205 .: 208

No. of Non-Fuel Rods 201
Nominal Guide Tule Wall Thickness 0.043/0:.043 cimr 0.043•cm (0.017, in.)

(0.017/0.Ol7in

Nominal. Guide Tube Outer Diameter 11.387/41.354 cm 1.354 cm (0.533 In.)
(0.546/0.ý533 in.)

Nomina• PelletDiameter 0. '929 cm.(0.366 in.) 0.929&cm (0.366&in.)

Nominal Clad Outer Diameter 1.072 cm (0.422 in.) 1.072 cm (0.422 in.)

.Nominal Clad.Thickness 0.062 cm (0.024!in.) 0.062 cm,(0.024 in.)

Clad Material Zirconium. .alloy. Zirconium alloy

Nominal Assembly Envelope 2 21.39 cm (8.42 .in.) 21.66 cm.(8.53,in.)

[Nominal, Lattice Pitch 1.430 cm (0.563 in.) 1.443 cm (0,568 in.)
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5.(b)(1)(i) Fuel Assembly (Continued)

__....... ___ Parameters for 186x 16 Fuel Assemblies

'Fuel As•emblyDescription - 16x416 16x16 16x 16 16.x16

Fuel Assembly Type- W-STD CE NGF ATOM

'No. of Fuel Rods per Assembly 235 236 235 236

:No. of Non-Fuel Rods :21 20 21 20

Nominal Guide Tube Wall thickness : 0:06 cm•. 0.102 cm ,041 cm. 0.057 cm
_________________________ ~ (0ý01840040nn (0.016 in.) (0.023 in.)

Nominal Guide Tube Oter D iameter 1.196 cm 2.489 cm 1.204cm 10.354,cm
____"_"____________-_.___.__ • .(0.471 in.) (0.9B•ini) (0.474 in.) (0.533 in.)

Nominal Pellet Dinter .. 0.819cm 0.826cm ••• 0.2 cm- 0.784 cm 0.914 cm

,,___ ....___ ,___,__............... ______ _____ (0.3251 t __ ___)_

______________ "_______ _, 3 3, i_. .. _i___ (0.323 n._)__ _ (0.309 in.) (03 in.)
Nomhinall Clad &(iteir Diarm~ter ' 0.950 cm,.9~710cm94cm105c

. :•' :"••,•:85cmm, '-'04114 cm. 1.407 cm

_____________________ (0.374- in.) (.02 in.). (0:360 in.) (0.423 in.)

Nominal Clad T•hckness h •2P 5,t, 0.064cm 0..057 cm 0.072 cm
k 01(0.025 in.) .0•30inn) (0.029 in.)

'Clad Materiai Zirconiurni Zirconium zifc .o nium, zirconium
___ ___ ___ ___ __ ___ ___ ___ alloyfj ____________ alloy alloy

Nominal Assebly2En`j.24,i2 cm19. iiT 206 cm 1.20cm 22.95 cm
(7.76 (8 ,2 in.) (7.76 in.) (9.03 in.)

Nominal La tr .iaPitch 0 om &37,i .285 cm ( 17.232 cm 1.430 cm
i / 0 .0 5 3;.i) 1. (0.506 in.) (02 485 in.) m(0.563 in.)

,,arameters for 17 x17 and 18 x 18 Fuel Assemblies
FuelAssembly Description 17 :x17 1T . 17 18 xu18

Fuel Assembly Type WST~ixL> W-OFA ATOM

No. of Fuel Rods per Assembly 24~ 264 3001

No. of Non-Fuel Rods~ 25 -25 24

Nomina• Guide Tube Wvall 9.041/0.O5icm i 0.041 cm (08016 in.) 20.09 cm (0.026 in.)
Thickness (0.01a60.096 i/a0n.) __1.260_cm __0_496 _n___127 ___0_00n.

,Nominal Guide Tube Outer 1.204/,1.2.24/,1.24 cm, 1.204 cm (0.474 in.) 1.240.cm (0.488 in.)
Diameter (0.474/0.482/0.488 in.) _________

ýNomninalPellet Diameter 0.81.9 cmn (0.323 in.) 0'.784 cm, (0.309,in.) 0.805 cm, (0.3.17 in.)

Nominal Clad:Outer Diamheter, 0.950" cm (03174 In.) 0.1 -m(-0.360 in. 0.950 cm. .(0.374 in.)n

Nominal. Clad thickness 0.057 cm (0.023 in.) 0.057 cm (0.023 in.) 0.0641cm (0.025 in.)

.Clad Material Zir~onwiumalloy Zirconium. alloy6 Zirconiumh alloy

NomninalAssembly Envelope 211.39 cm (8.42 in.) 21 .39ý cm (8.42 in.) 22.94 cm (9.03 in.)

ENominal Lattice, Pitch. 1 .6 m,(; n. 1.260 cm (0.496 in.),. 1.270:cm (0.50i.
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5.(b)(1) Fuel Assembly (Continued)

(ii) Non-fissile base-plate mounted core components and spider-body core components
,are permitted.

(iii) "Neutron sources or other radioactive material are not permitted.

(iv) Materials with moderating effectiveness greater than full density water are not
permitted. •

eVctnnthlegth, of, topan~d tom ar nes
(v) There is no pes bottomn hele annular blanes

(2) Loose Fuel Rods,

Unirradiated Luranlumioxide fuel rods with a maximum uranium-235 enrichment of: 5.0
weight percAifl2 Fu' 8hallbe transported in th raller padkage inside either a rod
pipepor rod i as'spe fiedhrljLicense Drawing;41916 d58 or 10066E59, specified in

Sectin 5 3paThe fuelall pc requireRmIents given below:Setin (6X- Teuilfos ha[i& he:A a/

Parame~te' Limijt

Maximum ýnrich 5. weigh t pe uranium-235
'Pellet 'dia r 0,5 8-) 1,ý m(.0 -06 in.)

"Maximum s9'l legt". c1•ontain~er ngth

Cladding i%~~ircon ium alloy~

Integral absorber -Gadolinia, 6rbia, andbon

~Wrapping or slein -Plastico6r other ,material with moderating1
eeing - 8effectiveness no greater than full density.

Maximum number Of rods per container ro, to rod container capacity

5.(c) Criticality Safety Index

(1) When transporting fuel assemblies:

(2) When transporting loose rods in a rod container:

0.7

0.0
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6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the Traveller License Application, Revision 4..

(b) Each packaging must be acceptance tested and maintained in accordanceowith the
Acceptance Tests and Maintenance Program in Chapter 8 of the Traveller License:
Application, Revision 4.

7. The package authorizedpby this certificateishereby authorized for, use under the general license
,provsions bf 10 CFR"§71.17. - .. '

8. The package is not aUthoriz•dcby this certificate for air transport.

............................................. ...

Revision No. 1 of this certificate may be used until December 31• •60..

10. Expiration date: Marchi 5, 2040..'

R~EFER~ENCES
• : . . 4

Westinghouse Electric npany applicationdat April 1, 2"04. /

Supplements dated: October 15 and'Novy r 16, 2004, and Febt ':6, March 4, and March 10, 2005,
and March17 Apri 2 2006,•epmber2 d December 12, 2006.

UER REG1TORY COMMISSION

Ch topher M. Regan, ActinChief.

Licensing"Branch - ' -

Divsion of Spernt Fuel Storaean Tasotato

Office of Nuclear Material Safety'

Date: December 1 2006

I
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-20M01 R 71 CERTIFICATE OF COMPLIANCE

'I[ ,FOR RADIOACTIVE MATERIAL.PACKAGES

9299, 2 I" 71-9299 l USN9299/B(U -85 I 1 OF 3.,

2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regulatory agencies, including the goveemment 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) '. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

MDS Nordion MOS Nordion applicationdated
447 March Road' 'November 29, 2006, assupplemented.
Kanata, Ontario, Canada K2K1 1 X8

4. CONDITIONS,

This certificate is conditional upon fulfilling thejetuwements of 10 CFR Part 71. as apiablie cbnditons specified below.

5. ~

(a) Packaging ' ,.

(1) Model No,.: F-423 . .

(2) Description - .• -' .

A double-wlled welded stainless steel ov~erpack for shipping sealed sources. within the
Gammacell 40- (GC220) ' iia ir~radiator. Thle•,ackaging,consists of concentric box-like
stainless steelzshl•!ls separated by. uanuls of rgid polyufttione fo°am. The.overall.
overpack wall thickness is eight inche 1n he'sides, twelve'ihches on the front-and- rear,;and
four inches on the b The overp'ck lid is constructed•aofa sheetofl12-inch thick
stainless steel on top,".Sheet of 1/4-i.. ch thick, cold-rolled steel on,,the bottom., and4-inches
of polyurethane foam in between.:~ Theapackage it "closed by boltingt the lijo th~o~1with,
40 one-inch diameter bolts.

.The GC220 irradiator is positioned inside the cavy wied bthe inersanle
along with an inner steel frame and a rigid po'l uehan fombne n oerush pad
Shielding is provided by the GC220.irradiatiorwhich'is a w'eded steel Ieadie device. The
GC220 is a leaddfilled shielding'head mounted on azsteel staind. The GC220 shielding head
consists of inner and outer, stei: shells With Iead inbetween'.The nominal leadthlickness is
10 inches. The GC220 has an irreglarashape, however, the: base :is60-inches 'longby 40-'
inches wide. In itssfiipping configurationpthe GC2206is 58-inches high.. Th"eGC220
shieldingo plug is welded from 304 stainless, steel and. lead'filled,., The GC220 drawer is
welded from 304 stainless steel'andis lead filled.
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5(a) (2) (continued)

The maximum package weight (including contents) is 21,000 lbs (9,524 kgs). The
approximate package component dimensions and weights are as follows:

Overpack Lid 1 1,036/470 67.50 x 55.00 x 4.75

Inner Frame 1,257/7 60.50 x48.00 x54.13.:'

Bonnet ~ 871 /395 ~ 52.00 x 41 .50 x 36.75&

GC220 8,576/ 3,890, :60.00 x 40.00 x 58.00!. •..

Overpack Body 8,708/13,950: 86.50 66.00 x 80.37

LowerCrush Pad___ _ " 386/175 247.00 x 31.00 x 7.00

(3) Drawings

The packaging is constructed in accordance with IVIS Nordion Drawing No. F642301-001,
Sheet1, Revision G, and Sheet 2, Revision D.

(b) Contents

(1) Type and form of materia' "

Ci .obalt-60 as sealed sources thit meet the requirements of special form radioactive
Smaterial. 'odtinN0.6 below:., .

1 Cobalt-60 as sealed sources described in CI No.

(2) Maximum quantity ,of material per package

26,000 curies, a ma ximumof 48 sources per package. and a maximum of 5,000 curies per
source.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

-FR•71 CERTIFICATE OF COMPLIANCEI, , -FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER jb. REVISION NUMBER jC. DOCICET NUMBER- d. PACKAGE IOE 'NTIFICATION NUMBER PAGE PAGES

9299 271 USN9299/B(U)-85 3 OF 3

6- Sealed sources limited to MDS Nordion sealed source capsules manufactured before February 19,
1973: C- 166.C-167, and C-185. In addition, these sources must meet the following:

(a) Sources must conform to the specifications identified in'the application in Figure 4.2 for the

C-166.11source,: Figure 4.3 for the,.C-167 source, and Figure 4.4 for the C-185 source;

(b) Sources must be shown to not be leaking within six months prior to shipment; and

(c) Sources must not have been damaged during their service life.

7. n !additioh to the requirements, of Subpart G of •10,CFR Part71:-

(a): ý`'The package must be prepared for shipmnent and operated in accordance, with the. Operating.
P'rocbdures in Chapter 7 of the applidatio~n.

(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests andWinienance Program in Chapter 8of the application.

8. The package authorized by this certificate isghereby approved for use under the general license

provisions of 10 CFR.71.17.

..... . Revision No. 1 of this. certificate may be used until March 31, 20.08. ..

10. Expiration date: March 31, 2012.

'ýREFERENQES'

MDS Nordion application dated November 29, 2O•6'•.' "

'. Supplement dated: Fe7bruary 8, 2007.

FOR. THE, U.S. NUCLEAR -REGULATORY COMMISSION

Robert.A. Nelson, Chief
Ucensiing Branch
Division of Spent FUel Storage

anfransportation
Office, of Nuclear Material Safety

and.Safeguards.

Date

. . . . . : .... : -' .. , - :. : . . . . .. : ." ' . . :' . • ": ,• . , .5.O, . •



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
f'-2000)

7CFR71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

.CRTICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE ID ENTIFICATION NUMBER PAGE PAGES

9301 4 71-9301 USA/9301/AF-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 Title 10, Code of Federal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material.'

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

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

a. ISSUED TO (Name k andddress) b. TiLE AND IDENTIFICATION OFIREPORT OR APPLICATION

Transnuclear,. T'"ackaging Tc.chrnoiogy,Inc.lapplication t
7135& Ministr •!Wa•y ,datiJly 24, 2002, as supplemented
Co1Um bia,. MD, 2-1045

4- CONDITIONS

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

(a) Packaging

(1) Model No.: TNF-XI

(2) Description

A shipping container ,for unirradiated enriched:forms of homogenous and heterogeneous
uranium oxides.,The packaging body isralparaflele i x 44
Inches x37 itichs. Thetpackageconten tsare enclosed in pails which each ýhavo, 'borated
stainyless steel ring. ThreepaiS.'arestacked inside four inner wellsofthe p•a ingbOdy.O
iEgch' inner ,well 'is closed b~y a prirhary lid and an Iipr lg

'The, packagn boy s~ oitru~ted"of an Outer stainless ýsteel envelop which is 0.08 inches
thc.~Tesacel t~e t,8Uter ýthelF aind'& ehftinWelI is, filled Wt Wfire-reta rdat open

cell ,phenolcfom

The ,fourinnet wells each have an inside diameter of ,14 inches and height of 27 inches. The
inner Welis are constructed of (1). and outer shell of stainless steel sheet 0.04 inches thick,
witha diameter of 17 inches, (2) and inner shelliof stainless steel sheet 0.04 inches thick with
a dia'eter•of 14 inches, and (3) a flat bottom of 0.04•inch thick stainless steel sheet with a
008 inch thick borated-stainless steel-plate glued to it.- Amolded annular layer of neutron-
poison BO :A resin is ins'erted between the inner-and outer steel shells of -the rinner well.
Each upper:plug consists of two thermal insulatingdisks of phenolic foam, with an internal

sfiffener'dtisk madeof aluminum allby. The upper plug assembly is encapsulated inside a
0.03 inch thick stainless steel envelope.



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

'FR 71 CERTIFICATE OF COMPLIANCE.. FOR'RADIOACTIVE MATERIAL PACKAGES

.CERTIFICATE NUMBER b. REVIISON NUMBER c. DOCKET NUMBER PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9301 4 71-9031 USN93O1/AF-85 2 OF 4

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

The four primary lids closing off the inner wells are stainless steel circular plates 0.2 inches
thick on thecenter part, and 0.4 inches thick on the periphery. Four bayonet teeth are
welded to1the primary lid to lock in the wellflanges. A primary lid locker is located between
the Well flange and the primary lid-to prevent the rotation of the primary lid during transport.
The -prima'ry lid and the, inder:well are sealed by an-elastomer gasket set in a rectangular
groove machined on the inrierfaceiof the-prnmary lid.

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

Inner well inside diameter -14inches
Overall package'dimensiins

Width 44 inches
Length 44 inches
Height 41 inches

Maximum weight of contents
in any pail 25 kg

Maximum content weight 300 kg
Maximum. package weight

(including contents) 1050 kg

(3) 'Drawings

The packaging is constructed in accordance with the Packaging Technology, Inc., Drawing
No. 10799-SAR, Rev. 3,. Shets I through 7.

(b) Contents

(1) Type and form of material

Uranium oxide pellets, powder, and&scrap meeting' the requirements of Enriched Commercial
Grade Uranium, as defined in ASTM C996-96. U308 or UO , 2 are.authorized provided that
the equivalent U0 2 mass is less than the limits specified below:
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
___•• 2000)--

-FR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REV ISION NUMBER c. DOCIET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9301 4 71-9301 USA/93O1/AF-85 3 OF 4

5.(b)(1) Type and Form of Material (continued)

Max 235U Enrichment Homogenous U0 2  Heterogeneous U0 2
(weight percent) Powder Maximum Pellet Maximum

Loading (kg) Loading (kg)

<4.05 300 300

4.1 300 293.

'4.15 300 287

4.25 300 271

4.35 300 259

4.45 300 247

4.55 294 238

4.65 281 228

4.75 .265 219

4.85 255 208

4.95 244 202

5.0 239 197

(2) Maximum quantity of materialper, package

No more than 25 kg of contents per pail. No more than 300 kg of contents per package.

(C). Criticalityr Safety'Ihdex: 0.5

6. Transport by air is 'not authorized.

7. In addition to the requirements of Subpart G of 10 CFR Part 71:
1

(a) The package shall be prepared for shipment and operated in accordance with the operating
procedures in Chapter 7 of the application, as supplemented;

(b) The package must by acceptance tested and maintained in accordance with the Acceptance
Tests and Maintenance Program in Chapter 8 of the application, as supplemented; and,



(c) Prior to each shipment, the stainless steel components of the packaging must be visually
inspected.- Packagings in which stainless steel components show pitting corrosion, cracking,
or pinholes are not authorized for transport.

8. The packaging authorized by this certificate is hereby approved for use under the general license
provision of 10 CFR 71.71.

9. Expirationdate: August 31, 2013.

-REFERENCES:

•Packaging Technology; Inc., applicýtion dated July 24. :2002.

Supplements dated: October 29, 2002; March 7, April 3, May 6, June 26, July 21, 2003; November 26,
2007; and August 6, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

VEricJ. Benner, ieff

Licensing Branch
Division of, Spent Fuel Storage and Transportation
Office of Nuclear Material Safety
andSafeguards .

Date: Se~tember 12 ,2008.
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

other applicable regulatoryagencies, 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

Transnu clea, Inc.. Transnuclear Inc., application dated May 2, 2001.
71,35 MinstrelWaWy, Suite 300
Columbia, ýMD 21045

4. CONDITIONS .

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

5.
(ia) Packaging.

, (1) Model No.: NUHOMS,-MP1 97

(2) Description

The NUHOMS-M1P197 package consists of an outer cask, into which a NUHOMS®-
•T transportable dry shielded canister,(,SC) is plac•ed During shipment,..
enhergy-absorbing impact, limiters are utilized Aor addition~bl package protection.
Additionally,-a personnel barier Is mounted to theitranpportation framde to prevent•
accesstotihe cask .body.

Cask\

The NUHOMSO-MP1 97 transport cask is fabricatedlprimarily of stainless steel. Non-

stainless st ,eel mi- ernbers include the cask-lead shielding between'the Containment
*boundary inner shell, and the structural shell, the 6-ring seals, the, neutron ;shieldý aind
carbon, steel closure' bolts. The body of the cask consists of a 1125 inc~h lidki"68'inch
inSide.diameter, stainless steel inner.(containment) shell and a 2.5 inch thick, 82 inch
outside- diameter stainless steel structural Shell, without impact limiters, which
sandwich' the3-.25'inch thick cast lead shieiding. Theboverall external dimensions of-
the•csk are ..208 linches long and 91.5 inhces in outer diameter. The weight of cask

body is 148,840 pounds, including about 10,000 pounds of neutron shield and 60,000
pouns of cast lead. .

.. .3
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

-108C07) CERTIFICATE OF COMPLIANCE
10 CFR '1 OFOR RADIOACTIVE MATERIAL PACKAGES

\f. a. CERTIFICATE 9302E b. 2EISO NUBR c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

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

The containment system of the NUHOMSs-MP197 transportation cask consists of the
inner shell, a 6.50 inch thick bottom plate, 2.5 inch thick RAM access closure with a
diameter of approximately 24 inches, a top closure flange, a 4.5 inch thick top closure
lid with closure bolts, drain port closures and bolts, and double o-ring seals for each
penetration. The containment vessel prevents leakage of radioactive material from
the-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 inchesof stainless steel, 3.25 inches of lead, and about 4.5 inches of neutron
shielding. Four removable. trunnions ar6eprovided forhandling and lifting of the cask.

Dry Shielded Canisterl(DSC)

The purpose of.the DSC, which is placed within the transport cask, is to permit the.

transfer of spent fuel assemblies, into or out of a storage module, a dry transfer

.. facilityor a poOlIas a uni. The DSC also provides'sadditional axial biological..
shielding durnghandling and transport. •The*DSC consists of a stainless steel shell -
and abasket nassembly. The shell has an outside diameter of about 67 inches andT an,
external length of abu 200 inches.• ThepDSCbasket assemblyprovides criticality

control.and contains a'storage position for each fuel assembly. No credit is given to
the DSC as a Containment boundary. The basket is designed to accommodate 61
intact BWR. ful assemblies with or without fuel channels. The basket structure
consists of a welded~ assembly of stainless steel tubes (fu~l compartments)
.separated by 'poison plates and surrouded by larer stainless steel boxes and
support rails. >;,~sj" i -

The= isq'plates are co..tructe f o rated aluminum, and provide a heat.
c t thfrom the fueasnblhesitb the canister wall, as-well as the-
necessary• criticlity control;

-Impact:;Limiters "•i •! ,i;... ...:•,• '•

The impact limiter shells arefalbricated from sýtainless:steel. Within that shell is a.• l;aminatei.o !aisa.iw .o6611 ea o ecsw• to
laminateM obaswodadrewo.Ecimpact limifter is attache d to the cs o

(front) by 12 bolts. The impact limiters are provided with seven
fusible plugs that are designed to melt during a fire accident, thereby relieving
excessive internal pressure. Each impactlimiter has two hoist rings for handling.
The hoist rings are threaded intot the impact limiter-shell. -During transportation, the
impact limiter hoist rings. are removed. :An aluminum thermal shield is added to the
bottom impact limiter to reduce the .impactlimiter wood temperature. The weight of
the impact limiters, the thermal shield, and attachment bolts, is approximately 28,000lbs. " : :

i :.1•"



(3) Drawings

The package shall be constructed and assembled in accordance with the following
Transnuclear Inc., drawing numbers:

1093-71-1, Revision 0,
NUHOMS6'-197 Packaging
Transport Configuration

1093-71-2, Revision 1,
NUHOMS®-197 Packaging
General Arrangement

1093-71 ý3, Revision 1,
NUHO"® MMP197-Packaging
Parts List-

1093-71-4, Revision 1,
NUHOMS®-MP197 Packaging'
Cask Body Assembly

1093-71-5f, Revision 0,
NUHOMSý-MP197 Packaging
Cad A-Body&Details.

1093-71-6, Revision 0,
ptiiAeNUHOMSl-MP 197 Packaging'

Cask, Body. Details

1093-71-7, Revision 0,
NUHOMSk-MP1,97 Packaging
Lid Asselmbly, &Detals-

1093-71;-8, Revision 0,
NUHOM'S- MP-197 -Packaging*

kimpact Limiter Assembly

10,93-71-9, Revision 0,
WUHOM ,S-MP1 97 Packaging
Impact Limiter Details

109.371-10, Revision 0,
NUHOMS -61 B.TTransportable
Canister for BWR Fuel Basket
Assembly

1093-71-11, Revision 1,
NUHOMS"'-61 BT Transportable
Canister for BWR Fuel Basket Details

1093-71-12, Revision 0,.
NUHOMS-61 BT Transportable
Canister for BWR Fuel Basket Details

1093-71-13, Revision 1,
NUHOMS!-61BT Transportable
Canister for BWR Fuel General
Assembly

,/1093-71-o14, Rd1Vision_ !,• •

NUHOMSý-6I•B T Transportable
Canister for"BWR Fuel General
Assembly'

1093-7115, Revision 2,
NUHOMS*-e IBT Transportable
Canister for BWR Fuel Shellf Assembly

1093-71- 16,Revision 0,
NUHOMS4-61:BT Tr'ansportable
Canister.for:BWR .Fuel She AssembIy

1093-71-17. Revision 2, .
NUHOMS-61 BT Transportable.
Canister for BWR Fuel Canister Details

1093771--18,'Revision 1,
NUHOMSIO61BTTransportabIe
Canister:, for BWR Fuel Canister Details

1093-71-20, Revision 0,
iNUHIOMS-MP1 97 Packaging
Regulatory Plate

.1093-71-21,. Revision0,
NUHOMs•-MP197 Packaging
on Transport Skids
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5. (b) Contents of Packaging

(1) 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 toO. 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 authorized when contained in the NUHOMS0-61 BT DSC.

(b) The maximum burn-up and minimum cooling times for the individual
assemblies shall meet the requirements of Table 2. In addition the fuel shall
haVebeen decayed for a time sufficient to meetAthe.thermal criteria of
5(bXl)(c).- The-maximum total allowable cask heat0lad is 15.86 kW.

(c) The maximum assembly decay heat of anindivicdual assembly is 260 watts.
BWR fuel assembly poison material shall meet the design requirements of

Table 3.

TABLE V'

Assembly Type 7x7 :.. '' ". 8x ' 8"x
_______ __ 49/0 01831 62/2 ' 60/4 ~60/1' 74/2 92/2

'Maximum' Initial:se e ~ Se e e

Enihet al Tbe3 Table 3' Table 3 Table 3. -table 3' Tabl "3,T a b e 3 T a b le 3 :• :• • a i , ; ; S e e;• 3
'wt%' 

235U)- Table____ 3____________

Rod Pitch, (in) . 0.738 640 0.640 0::.640 0.640 '0.566 0.510

Number of Fuel-66-full 78-full63 62•::•;• 60 6 =a~t :-
Rods per, 49 660 8-partial 14-partIal
,Assembly ___ -

Fuel Rod. OD (in) -0.563, 0.493: 0.483 0.483, 0483 -0.440 ~.4
,lMihirriumn Caddi :•ng ....

m 0.032 0.034 0.032 0.032 0.032 0.028 0.026
Thickness (in)

Q U 0.416 . . 411 4

Maximum Active 146-full 150-full
Fuel Length (in). 144 146 150 150 .150 90-partial. 93-partial

--.. 3 - -

")Maximum Co-59 content in the Top End Fitting region is 4.5 gm per assembly
Maximum Co-59 content in the Plenum region is 0.9 gm per assembly
Maximum c0-59 content, in the: In-:Core ri9egion (including thewhole fuel channel) is 4.5
gm per assembly

WMaximumn C6,59 content in the.Bottom region is4.1 gm per assembly; 5



TABLE 2

Intact BWR Fuel Assembly Characteristics

Physical Parameters:

Fuel Design 7x7, 8x8, 9x9, or 10xlO BWR fuel assemblies
manufactured by General Electric or equivalent
reload fuel

Cladding Material Zirca)oy

Fuel Dam.age'". Cladding damage in excess of pinhole leaks or
hairline cracks' is not authorized to be storedfas
l.utactaBWR fel.

Channihels Fuel'iay be stored with or without.fuel :channels'

Maximum assembly weight 7051bs

Radiological Pa.rameters: ".. .

:Group 1:

Maximum Bumup: 27,•06MWd/MTU

Minimum Cooling Time: 6-eas

Maximum4lnitial Enchm eent n:See .able 3

:Minimum Initial1 Bundle Average Enrichment: 2.0 wit.' %U-235 -

MaximurTN ntilranium:Content: 198,k' /ssembly-.

Maximum Decay Heat: 266• W/asembly
p . . . ,-. *4 .

Maximum Bumrup:* 35T000 MWdMTU

MinimumCooling Time.:, 12-nYear

M um Ini hrichment: See able 3

Minimum Initiafl Bundie Average Enrichment: 2.65,Wt. % U-235

Maximum InitialUranium Content: 1,98 /as•s•iembly

Maximum Decay Het.. 2.60o:W/ assembly
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Intact BWR Fuel Assembly Characteristics

Radiological Parameters:

Group 3:

Maximum Burnup: 37,200 MWd/MTU

Minimum Cooling Time: 12-Years

maximum Inhitial 1Enricment: See Table 3

::Minimumn Initial Bundle Average Enrichment: 3.38 Wt. %U-•235

Maximum Initialr -nium ent: 198Skg/assembly

Maximuim'Decay Heat: 260 W/assmby

Group 4:-

MaximumBurnup:.,. ~40, 000 ,MWd/MTU,

Minimum Cooling TimeU .15-Years

Maximum Initial Enrichment SeeTable 3

Minimum Initial gBundl WAverageEnhet:'34w %'U-235

Maximum Initial Uranium Content::;. 198 kg/asse y-.ly

Maximum Decay Heat: 260 W/ mssembly •. ,

TABLE 3
Minimum Boron-I 0 Areal ̀ De'nsity as a:Fuflotion of Maximum Fuel Assýembly:Lattice ,Average En'richment

I'1~l~~ m~oo 0T Minimum 'po --OArea[ Density. Used, in
ri -61 ý BT ssenblyLattic%.ý Areal Density Areal Destyfr the Criticalit EValuation

I DSC Basket -Average, f.roa ''Borated Aluminui5 Cei orBr
5 Tpe nrihmefdnt(wtYO/ (l 2  ~ Mbtamficad A-c

.U-23) "Boralyn9

___________ ____________'Intct Fue Msemkrblies__________

A'____ _______ 0025 [ 001 .1

________ _________ 0038-o.032. 0.029:01048 L 0.040 `036
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5. (b) Contents of Packaging (continued)

(2) Maximum quantity of material per package

(a) The quantity of material authorized for transport is 61 intact standard BWR
fuel assemblies with or without fuel channels. Where a DSC is to be loaded
with fewer fuel assemblies than the DSC capacity, dummy fuel assemblies
with the same nominal weight as a standard fuel assembly shall be installed in
the unoccupied spaces.

(b) For material described in 5(b)( 1); the approximate maximum payload is
21,500 lbs.,

.(c) Criticality SafetyIndex "0"

6. Fuel assemblies with missing fuel rods shall not be shipped unless-the missing fuel rods are
replaced by dummy rods that dlisplace an equal or greater amount of water.

7. For,'perating c0ntrols and procedures, in addition to the requirements ofSubpartG of

10 CFR Part 71:

(a) Each package shall be both prepared for shipment and operated in accordance with the
Operating; Pocedures in Chapter 7-:ofthe application, as supplemented. In addition this will
include::

-1() verification of the basket type A, Bv,,or C,,by inspection of the last digit of the-serial
number on the grapple. ring at the'•bottomn of the DSC,

-(2) vei ifcation that the fueiassembies• to be placedinthe DSC meetthe maximum. .

bpmk.up,, maximum initial e nrchmentminimum cooling time, and maximum rdecay
hea •imits for fuel assemblies assplzeified in Tables 2 and&3. The enrichment limit
must correspond to the baskettype deterinined in 7(a)(1) above.

(b) All fabrication acceptance tests and maintenani e shaillbe performed in accordance with-
Acceptane t es"ts and Mai ntehnWane Pr6grtanin Chapter 8 iof the application, as,
sUpple•mented-. In addition this wilIlincludiereplacement of the cask lid bolts after 85, or
fewer,:round trip shipments to ensure that. the allowable fatigue damage factor will not be
exceeded during normal conditions of transport.

8. This package is. approved for exclusive use by rail, truck, or marine transport.

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

.0. Revision. No. 1 of this certificate may be used until August 31, 2008.

11. Expiration Date: August 31, 2012.
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REFERENCES

Transnuclear Inc., Safety Analysis Report for the NUHOMS®-MP197 Transport Packaging, dated
May 2, 2001.

Transnuclear Inc., letters dated January 29, 2002, January 31, 2002, March 1, 2002, March 20, 2002, April
29, 2002, May 16, 2002, .and June 19, 2007.

FOR THE U.S.: NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief
Licensing. Branch.
Division ofSpent Fuel Storage and Transportation

...Office of Nuclear Material Safety
.... Safeguards

Date: . 2007 , 2007

.~~~~~~~~~..... . .. . . ........ . .- ,.•/';,i.• •... .. •..
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Global NuCllear Fuel - Americas. LLC Global Nuclear Fuel - Americas, LLC, application dated
P.O.. Box 780 March 31, 2004, as supplemented.
Wilmin gtonN 28402

4. CONDITIONS

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

(a) Packaging

(1) Model No.: RAJ-I1

(2) Description

The RAJ-!l.,package is arectangular box that ist742 mm(29.21 in) high by.720 mm (28.35 in)
wide by5,068 mm (199.53 in) long to transport a maximum of two Boiling Water Reactor (BWR)

fuel assemblies or individual rods'that meet the ASTM C996-96 standard Of enriched commercial
grade u.r6itumf, enriched reprtcessed uranium, urmPnium oxide generic pressurized water reactor
(PWR), orUranium carbide loose fuel rods in.a 5 inch diameter stainless steel pipe.

ttis comprisedof one- inner container and oneouter container both made of stainless steel. The
inner container is comprised of a double-wall stainless steel sheet structure with alumina silicate
thermal insulator filling the gap between the two walls to reduce the flow of the heat into the
contents in the event of a fire. Foam polyethylene cushioning material'is placed on.the inside of
the inner container for protectionof the fuelassembly. The outer container is comprised of a
stainless steel angular framework covered with stainless steel plates. Inner container clamps are
installed inside the-outer container with a vibro-isolating device between; to alleviate vibration
occurring during transportation.. Wood and honeycomb resin impregnated kraft paper are placed
as shock absorbers to reduce-shock in the event of a drop of the package. The fuel rod clad and
ceramic nature of the fuel pellets provide primary containment of the radioactive material.
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I. INRC FORM 618
(8-2000)
1)0 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

I a. C E NUMBER b DOCKET NUMBER d PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9E309 C7 71-9309 USA/9309/B3(U)IF-96 2 OF 8

5.(a)(2) continued

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

Maximum gross shipping weight
Maximum weight of inner container
.Maximum weight of outer container
Maximum weight of packaging
Dimensions of inner container

Length
Width
Height

Dimensions of outer container
Length
Width
Height

1,614-kg (3,558 Ibs)
308 kg (679 Ibs)
622 kg (1,371 Ibs)
930 kg (2,050 Ibs)

4,686 mm (184.49 in)
459 mm (18.07 in)
286 mm (11.26 in)

5,068 mm (199.53 in)
720 mm (28.35 in)
742 mm (29.21 in)

(3) Drawings

This packaging is constructed in accordance with the Global Nuclear Fuel (GNF) Drawing Nos.:

Outer Container. Drawings
105E3737, Rev. 6
105E3,738, Rev. 7
105E3739i Rev. 4
1i05E3740,'.Rev. 4
1•05E3741., Rev. 1
105E3742, Rev. 3
105E3743, Rev. 4
105E3744, Rev. 5

Inner Container Drawings
105E3745, Rev. 8
1.05E3746, Rev. 1
105E3747, Rev. 4
105E3748, Rev. 2
105E3749, Rev. 6

Contents Containers
105E3773, Rev. 1
0028B98, Rev. 1
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)

10 CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

jI a. CERTIFICATE NUMBER jb. REVISION NUMBER Jc. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE ýPAGES

9309 7 71-9309 USA/9309/B(U)F-96 3 OF 8

5. continued

(b) Contents

(1) Type and form of material

Enriched commercial grade uranium or enriched reprocessed uranium, as defined in ASTM
C996-96, uranium oxide or uranium carbide fuel rods enriched to no more than 5.0 weight
percent in -the U-235 isotope, with limits specified in Table 1 and Table 2 below.

Table 1: Maximum weight of uranium dioxide pellets per fuel assembly

Type 8x8 fuel Type 9x9 fuel Type 10x10 fuel
assembly assembly assembly

235 kg 240 kg 275 kg

Table 2: Maximum Authorized Concentrations

'Isotope Maximum content

U-232 2.00 x 10.9 g/gU

-U-234 2.00 x 10-3 g/gU

U-235 5.00 x 104 g/gU

U-236. 2.50 x 10-2 g/gU

Np-237 1.66 x 10• g/gU

Pu-238 6.20 x 10-11 g/gU

Pu-239 3.04 x 10-9 g/gU

Pu-240 3.04 x 10-9 g/gU

Gamma 5.18 x 105 MeV -
Emitters Bq/kgU
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
10 CFR 71 CERTIFICATE OF COMPLIANCE

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

9309 7 71-9309 USA/9309/B(U)F-96 4 OF 8

5.(b)(1) continued

(i) 8 x 8 fuel assemblies comprised of 60 to 64 rods in a square array with a maximum active
fuel rod length of 381 cm. The maximum pellet diameter, minimum clad thickness, rod pitch,
water rod specifications, and poison rod specification are in accordance with Table 3 below.

(ii) 9 x 9 fuel assemblies comprised of 72 to 81 rods-in a square array with a maximum active
fuel rod length of 381 cm. The maximum pellet diameter, minimum clad thickness, rod pitch,
water rod specifications, and poison rod specification are in accordance with Table 3 below.

(iii) 10 x 10'fuel assemblies comprised of 91 to 1:00 rods in a square array with a maximum active
fuel rod length of 385 cm. The maximum pellet diameter, minimum clad thickness, rod pitch,
water rod specifications, and poison rod specification are in accordance with Table 3 below.

(iv) Oxide fuel rods configured loose, in a 5 inch diameter schedule 40 stainless steel
pipe/protective case or strapped together. When fuel rods are placed in polyethylene
sleeves, each polyethylene sleeve shall not exceed 0.0152 cm in thickness. The maximum
pellet diameter, minimum clad'thickness, and rod specifications are in accordance with
Table 4 below.

(v) Uranium carbide or generic PWR uranium oxide fuel rods configured loose, in a 5 inch
diameter schedule 40 stainless steel pipe. When fuel rods are placed in polyethylene
sleeves, each polyethylene sleeve shall not exceed 0.0152 cm in thickness. The maximum
pellet diameter, minimum clad thickness, and rod specifications are in accordance with
Table 4 below.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-20o0)

10 CFR 71 CERTIFICATE OF COMPLIANCE.
FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES9309 7 1 71-9309 USA/9309/B(U)F-96 5 OF 8

5.(b)(1) continued

Table 3: Fuel Assembly Parameters

Parameter Units Type Type Type Type

Fuel Assembly Type Rods 8x8 9X9 FANP I Ox 10 GNF 1Ox 10

UO Density _-98% !598% •<98% •!98%
_ Theoretical Theoretical Theoretical Thnoretical

Number of water rods' 0. 2x2 0. 2-2x2 0, 2-2x2 0. 2-2x2
(See Conditiort,0) off-center off-center off-center'

__:___ diagonal, 3x3 diagonal, 3x3 diagonal, 3x3
Number (if fuel.rods . 60-64 72 -:81 91,-100 .91.- 1.00

Fuel Rod OD cm >_1.176 >1.093 1.000 >1,.010

Fuel Pellet OD cm <1.05 •<0.96 •<0.895 <0.895

Cladding Type Zirconium Alloy Zirconium Alloy Zirconium Alloy Zirconium Alloy

Cladding ID cm _1.10 •1.02 _<0.933.. .. -... 0.934

Cladding Thickness cm, Ž0.038 •-0.036 Ž>0.033 _>0.038

Active fuel length cm •<381 !381 :5385 •385

Fuel Rod Pitch cm _•1.692 _<1.51 . <1.350 _<1.350

U-235 Pellet Enrichment wt% 5 5.0 < 5.0 <5.0 !< 5.0

Maximum Lattice Average Enrichment wt% •5.0 5 5.0 •5.0 < 5.0

Channel Thicknessa cm .0.17-0.3048 0.17-0.3048 0.17-0.3048 0.17 -0.3048

Partial Length Fuel Rods
(1/3through 2/3 normal length) Max # None 12 14 14

Gadolinia Requirements
Lattice AverageEnrichmentb #

<5.0 i.hOwU-235 @wt% 7@2wt% 10@2wt% 12@2wt% 12 @.2 wt %
<4.7wt % U-235 Gd 20 6@2wt% 8-@2w1% ,12@,2w% 12@2wt%,
< 4,6,wt1%.U-235 6@2wt% 8@.2wt% !0@12wt% 10@ 2w1%
<-:4.3 WtU ',-V235 6@2 wt,% 8@2wt% 9@2wt% 9@2wt%
<4.2 wt%U-235 6@2wt% 6@2w%% 8@2wt% 8
<4.1wt%U-235 4@2wt.% :6.@2w1% 8@2.wt % '8@g2-Wt%
*<3.9 Wt %U-235 4@2wt% 6@2wt% 6@ 2:wi % 6@2W1%
<3.8 t.%U-235 4 @2wt% .4 @ 2 wt% . 6@ 2wt % 6 @ 2 wit%< 3.7 wt % U-235 2@2wt% 4@2wt% 6@2wt% 6@2wt%
< 3.6 wt % U-235 2 2@2wt% 4@2wt% 4@2wt% 4@2wt%
< 3.5 wt % U-235 2 2@2wt% 2@2wt% 4@2wt% 4@2wt%
< 3.3 wt % U-235 2 2 2wt% 2 C)2wt% 2@2wt% 2@2wt%
<3.1 wt % U-235 None 2@2wt% 2@2wt% 2@2wt%
< 3.0 wt % U-235 None None 2 @ 2 wt % 2 @ 2 wt %.
< 2.9 wt % U-235 None None None None
Polyethylene Equivalent Mass
(Maximum per Assembly)' kg iI i 10.2 10.2

a. Transport with or without channels is acceptable
b. Required gadolinia rods must be distributed symmetrically about the major diagonal
c. Polyethylene equivalent mass calculation (refer to 6.3.2.2 of the application)
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

10 CFR 7• CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

-771 a ERTIFICATE NUMBER b. REVISION NUMBER Ic. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9309 7 j 71-9309 USA/9309/B(U)F-96 6 OF 8

5.(b)(1) continued

Table 4: Fuel Rod Parameters

Parameter Units Type

Fuel Assembly Type 8x8 W 9x9 lOx 10 t CANDU-14 CANDU-25 Generic
-" (UO 2 ) (UO:) (UO) (UC) (UC) PWR (UO2)

U02 or UC <98% ;C98% 7 <98% <98% <98% <98%
Fuel Densitv, •_ ,theoretical theoreticai theoretical theoretical theoretical theoretical

Fuel rodOD, cm >1.10 >1.02 >1.00 - >1.340 >0.996 >1.118

Fuel Pellet OD cm <1.05 <0.96 <0.90 <1.254 <0.950 <0.98

Cladding Type Zirc. Alloy Zirc. Alloy Zirc. Alloy Zirc. Alloy Zirc. Alloy Zirc. Alloy
__or SS or SS or SS

Cladding ID cm <1.10 <1.02 <1.00 <1.267 .<0.951 <1.004

Cladding. Thickness cm >0.038 >0.036. >0.038 >0.033 >0.033 >0.033

A- . -1 Q1 !-A 7 7<1 .AAA11 At
/'L•[lyr•., |UCl IEllYl|I L.Ill. •JOJ •t ,,J vJ

Maximum U-235 Pellet Enrichment wt.% <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Maximum Average fuel rod Enrichment wt.% <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

Loose Rod
Configuration
Freely Loose <25 <25 <25 N/A N/A N/A.

Packed in 5" SS Pipeor Protective Case () <22 <26 <30 <14 (2) <130 (1) <105 (2)

SStrael "Together <25 <25 <25 N/A N/A N/A

I Previous analysis (Ref. I) based onmost conservative loose rod configuration (i.e., no credit taken for 5" SS pipe)
2) Including partial mds(in reality,, apply dense packing of congruent rods in the pipe) and only in 5- SS pipes

) Protective case consistsof SS "box with lid
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(8-2000)
10 CFR71 CERTIFICATE OF COMPLIANCE

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

9309 7 j 71-9309 USA/9309/B(U)F-96 7 OF 8

5.(b)(2) Maximum quantity of material per package

Total weight of payload contents (fuel assemblies, or fuel rods and rod shipping containers) not
to exceed 684 kg (1508 pounds).

(i) For the contents described in 5(bXl)(i), 5(b)(1)(ii), and 5(b)(1)(iii): two fuel assemblies.

(ii) For the Contents described in 5(b)(1)(iv) and 5(b)(1 )(v): allowable number of fuel rods per
compartment (2 compartments per package).

(c) Criticality Safet"yIndex, except for contents described
in 5(bX)1)(v) and limited in 5(b)(2)(ii) 1.0
Criticality Safety Index for contents described

in 5(b)(1)(v) and limited in 5(b)(2)(ii) 2.1

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

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

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

(c) Prior to each shipment, the stainless steel components of the packaging must be visually inspected.
Packages in which stainless steel components show pitting corrosion, cracking, or pinholes are not

authorized for transport.

(d) If wrapping is used on the unirradiated fuel assemblies, the ends must be assured to be open during
the shipment in thepackage.

7. Cluster separators, are optional and may be comprised of polyethylene or other plastics. Polyethylene or
plastic mass limitsshallbe determined in accordance with Section 6.3.2.2 (Material Specifications) of
the 4application as su pplement.ed.

8. Water rods are limited as shown in Table 3 above.

For 8 x 8 fuel assembly designs, there can be either 0 or 1 water rod, and the water rod location
occupies a space equivalent to 2 x 2 fuel rods. This is designated as 0, 2 x 2 in the table.

For 9 x 9 and 10 x 10 fuel assembly designs,, there can be either 0, 1, or 2 water rods in the
assembly, and the water rod location occupies a space equivalent to (a) two 2 x 2 fuel rod

- .jequivalent spaces on a diagonal at the center of the assembly, or (b) one 3 x 3 fuel rod equivalent
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space (9 fuel rods space) in the center of the assembly. These configurations are designated as
0, 2 - 2x2 off-center diagonal, 3x3 in the table.

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

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

11. Revision No. 6 of this certificate may be used until May 31, 2009.

12. Expiration date: November 30, 2009.

REFERENCES

Global Nuclear Fuel - Americas, LLC, application dated March 31, 2004.

Supplement dated: April 22, September 3, September 16, October 28, November 8 and 29,
2004; and April 8, May 25, June 6, August 3, 2005; and January 27, 2006;
and February 16 and April 21,2006; and June 12, July 11, November 8,
2007, February 29, March 14, and March 20, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Me J Rahimi, Acting Chief
Licensing Branch
Division of Spent'Fuel Storage and Transportation
Office of Nuclear Material Safety

and Safeguards

Date: May 28, 2008
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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 appl!cable safety standards set
forth in Title 10, Code ofFederal Regulations, Part 71, 'Packaging and Transportation of Radioactive Material."

b. This certificate does:not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED:TO (Name and Addiess)

MDS-'.Nordion,
447 March Road
Ott ,awa" ON'K2K 1X8

4. CONDITIONS-

b. TITLE AND IDENTIFICATION OF REPORT. OR APPLICATION

MDS Nordion6application• dated May.27, 2003, as
supplementdeda. - ..

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

5.

I Packaging

(1) Model No. F-431 Transport Package

(2) Description

The Model No. F-431-Transport Package is designed to transport Cesium-137 in either
special form or-RAMCO-50 non-special form sealed sources. The F-431 Transport Package
con•iSt of:. (1) the overpack which'provides impact and thermalProtection;. (2) either the
MDS Nordlion Gammacell-I 000 irradiator (GC-1 000), or the MDS Nordion Gammacell-'3000
irradiator (GC-3000) which provides shielding protection; and (3) the radioactive contents, in
either special form or RAMCO-50 non-,special form sealed sources 'which 'provides
containment.

The F-431 Transport Package is a'stainless steel cylindrical,-pacage with a .,067-millimeter
j(mm) (42-inch,(in.)) outsid~ ,ia iater, )n eih f;1 ,283 ,ýn. (50.,5 in.) that is pae n
,removable mild ste skid.' ~h~mxmr egto h paae s2,7 kilogra
ý(5000 'pounds (Ib)).'rm (g

The overpack consists of nested cylindrical shells. Theshells are made from stainless steel
nanhdthe volume between the shellsý is ,filled with rigid foam.,. Thisi foam- provides- in ,sulation

dunrng an accidental fie...Ve•n•ti$heplugged with ma terial designed to melt in a fire, are
provided between the shells:to prevent, pressure buildup, andallo•a p.athway for escape of
gases from, fbam d.urngan accidental fire.

The6.GC-I 000 and the GC-30'00 are lead-,shielding caskseachwith a:source-cavity. The
pkaecontents may .conit ofuoegtcsium-I 37 speci;lformsealIed sources or

RAMCO!-50 :noh-specialifbormseaied sources (provided6Condition 5.(b)(1)(ii);ismet) inside a
source holder, within theisource Cavity. The maximum total-activity of cesium-137 is 113
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5.(a)(2) continued

tera-Becquerels (TBq)(3,050 Curies (Ci)). The following are the features of the GC-1000
and GC-3000:

Irradiator Rated Diameter* Height* Lead Steel Shell Weight*
Model Capacity Thickness* Thickness*

GOb!000 113TBq 457 mm 610 mm 150amm 9.5 mm 1,035 kg
(3,050 Ci) ( 8 -in.) (24 in.), (P in.) (0.375in.) (2,280 1b)

GC-3.000 ITBq 457,.mm 610rn 110m5m 9.i5mm , 1,035bkg
_____ (3,050 Ci) (1ý8 in'.). (24 in.)ý (4 in.)' !,(0.-375 in.) (2,280ý lb)

Nominal Values

The approxi•ate dimensions and weights of the package-are as follows:

)
Package outside diameter
Package height
Cavity diameter
Cavity height .
Removable skid

Overpack weight)
Contents weight(mrax.)
Maximum packaei eight

1,067mm (42 inches)
1,283 mni(50.5 inches)
559 mm:(22 inches) Q

,813 mm (32 inches)
I118r m..(44 inches) x 1,003 mm (39.5 inches)
x 20. mm- (8 •iches)

j1044 kg (2300lbs)
1i226 kg (2700blbsV)
2,270 kg (5000 Ibs) ~

(3) Drawings

The packaging is consitrcted in accordance with the MDS Nordion drawing F643101-001,
Sheet , RevisionF and Sheet 2, Revision B.

(b) Contents

(1)4.. Type ah orm of matrial.

(i) Cesium-137 as a sealed source which meets the requirements of special form
radioactive material. The sealed sources consist of the.following' special form
sources: C-378, C-1.000, C-1001, C-3000, C-3001, or ISO-1000.

(ii) Cesium-137 as the RAMCO-50 non-special form sealed source, provided the
following conditions% are, met:

.. Source must conform to the specifications given in Figure 4.8 of the Safety
4i Analysis Report and-sealed source registry Certificate No. NR-0880-S-804-S.

Source must have been shown to not be leaking within six months prior to
shipment.
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERiAL' PACKAGES
b. REVIStON NUMBER c. DOCKET NUMBER F& PAC~KAGE IE

5.(b)

,Source must not have been damaged during its service in the GC-1000.

(2) quantity of material per package

6.. In

(a) Saccordance with the Operating

be acceptance tested and maintainei
Maihtenance Program in Chapter8

I ,.'.accordance-with the

The: is hereby
J1, 2004, a

the general license
10 CFR 71.17 thereafter.

MDS Nordion'ý

Supplements I

COMMISSION

,John D. Monninger,' Chief.';
Ocensiig, Section
Spent, Fuel, Project Office
.Offi icoif Nuclear arMaterial SafetY

and Safeguaras
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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, f Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.*

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

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

a. ISSUED.TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT ORAPPLICATION

QSA.Global, Inc. OSA Global, Inc., Conisolidated' aplctodae
40 North Avenue December 6,~ 2005, as supplemented.
Burlington, MA01803

4. CONDITIONS
This certificate is conditional upon fulfillng the requirements of 10 CFR Part 71, asap nd the condtions specified below.

(a) Packaging / -

(1) ModelNo: 976 Series.

(2) Descriptiont-

The Model No. 976 Series packages are designed for use as transport packages for Type B
quantities of radioactive material in special form.* T-he Model No. 976 has six versions called
the'976A, 976B, 976C, 976D, 976E and 976F. The"Model 976A package contains a 855
shield .container. The Model 976B package contains ra 3015 shield container. The Model
976C package contains a 3056 shield co-titainer. The Model 976D package contains a ~301 8
.shield container. The Model 976E package contains a 3078 shield container. The* Model
S97•6• package contains a 1911 shield container. All versions of the pack~age include a 16
gauge stainless steel 20 gallon drum, four 3/8" - 16 UNC x 3/4" long stainless steel id closure
:bolts/a clamp band with M8 stainless steel bolt, and cork inserts to position and support the

individuial shield containers within the package- All Mdel:No. 976 S~eries packages measure

The shield containers are described as follows:,

855- AncOuter carbon steel'shell, rigid polyurethane potting material, uranium shield, eight
titanium "J" tubes. source stop, top and 'bottom support 'plates, and a gasketed lid which is
secured with eight 3/8" - 16 UNC x 5/8"]ong stainless steel hex head bolts. Approximately
11 ¼" in diameter at the base by 11 W" tall (without the eyebolt).
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5(a) (2) (Description continued)

3015,- A lead shield containrer surrounded on the sides and partially on the top by an outer
stainless steel jacket. The steel jacket incorporates two stainless steel lifting handles. The
container includes a lower depleted uranium shielding, insert encased in stainless steel, a
tungsten capsule holder, an upper lead insert, a lead top shield plug with a stainless steel
extension, and a gasketed shield lid which secures. to the shieldcontainer body by two M1 0
stainless steel screws and washers. Measures approximately 7 W" in diameter (including the
handle bosses) by 10. 1" tall.

3056 - A lead shield container which incorporates stainless steel strapping, handle bosses
and lifting handles along with a combination lower depleted uranium insert and upper lead
insert with ten stainless steel "J" tubes. The lead insert is partially enclosed by stainless
steel. The "J" tubes are covered with tube caps and the tube caps are further covered by a
stainless steel "top hat" or lid secured to the container by an: Ml2•1 steeel rod and retaining nut.
Measures approximately 7.7' in diameter (including the! handle bosses) by 10.4" tall.

3018 - A lead shield container surrounded on the sides and partially on the top by an outer
stainless steel jacket. The steel jacket incorporates two stainless steel lifting handles. The
container includes a lower depleted uranium shielding insert encased in stainless .steel and
upper lead insert with four stainless steel "J" tubes. The "J".tubes are covered with tube
caps. The shield inserts are secured to the shield body by means of a stainless steel
bracket and two M10 stainless steel bolts and washers. The metalbracket also incorporates
a stainless steel disk above the "J" tubes which further protects the tube caps during
shipment. Measures approximately 7 W" in diameter (including the handle bosses) by 11"
tall.

3078 - A stainless steel encased, depleted uranium shield container which includes two
stainless steel lifting handles. The shield container incorporates a stainless steel encased
depleted uranium upper shield plug that is inserted into the shield body over an optional
stainless steel or aluminum source holder can. The upper shield insert is secured to the
shield body by a stainless steel cover bolted above the shield insert by four M8 stainless
steel screws. Measures approximately 6.1" in diameter by 8.4" tall.

1911-A stainless steel encased, lead shield container which includes a bolted shield lid and
an M10 stainless'steel lifting eyebolt. Theshield lid is secured to the shield container body
by four stainless steel M8 bolts and washers. The inner shield cavity incorporates either a
depleted uranium upper and lower shield insert, a tungsten upper and lower shield insert or a
lead upper and lower shield insert. Additional handling sourcestainless steel, aluminum or
tungsten capsule holders or cans may be used in the shield insert cavities. 'Measures
approximately 8" in diameter by 8 ¾" tall (without the eyebolt).
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5(a) (2) (Description continued)

The following table gives the maximum package weight.

Model No. Maximum Package Weight (Ibs)

976A 300

976B 190

9760C190

976D1131 190'

976E 226,

976F 263

(3) Drawings

This packaging is constructed in
Global Drawings.:

R97608, Rev. E, Sheet 1
RCLM009, Rev. B, Sheets 1-2
R97637, Rev. A, Sheet 1
R97623, Rev. B, Sheet 1
R97623A, Rev. B, Sheet 1
R97615, Rev. C, Sheet 1
R976.15-1, Rev. B, Sheet 1
R97615-2, Rev. A, Sheet 1
R97616, Rev. B, Sheet 1

R976A, Rev. ', Sheet 1
R85590, Rev. E, Sheets 1-6

R976B, Rev. E, Sheet1
R3015, Rev. C, Sheets 1-3

R976C, Rev. F, Sheet 1
R3056, Rev. D, Sheets 1-4

R976D, Rev. E, Sheet I
R3018, Rev. D, Sheets 1-4

R976E, Rev. E, Sheet 1
R3078, Rev. D, Sheets 1-4

R976F, Rev. C, Sheet I
R191 1,. Rev. D, Sheets 1-8

accordance with the following AEA Technology or QSA

20 Gallon Drum Model 976
Clamp, Band
Cork Spacer Top Inner
Bottom Inner Cork Insert
Bottom Inner Cork Insert
Top Outer Cork.Insert
Top Outer Cork Insert
Bottom Cork Insert
Bottom Outer Cork Insert

976A Type B Package with 855 :Shield Container
Model 855 Source Changer

976B Type B Package with 3015 Shield Container
3015 Shield Container

976C Type-B Package with 3056 Shield Container
Model 3056 Shield Container Top Level Assy

976D Type B Package with 3018 Shield Container
3018 Shield Container

976E Type B Package with 3078 Shield Container
Model 3078 Shield Container Top Level Assembly

976F Type B Package with 1911 Shield Container
Model 1911 Shield
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(b) Contents

(1) Type and form of material

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

(2) Maximum quantity of material per package

* Model inner Nulide Maximum Maximum

No. -Shield, Cacity'; (Ci) Ca ity
________(T~Q

9:'76A 85 r-192' -1003

Se-75 1,000 37

Yb-169 865 32

976B 3015 Ir-192 350 12.95

Se-75 350 12.95

Yb-169 350 12.95

976C 3056 Ir-192 1,250 46.25

Se-75 1,250 46.25

Yb-169 1,000' . 37-

* 976D 3 ,018 192

Se-75 00, 18.5

____ _____ Yb- 169 - 500 18.54

976E 3 Ir-192 1,000 37

Se-75 1.000 37

Yb-169 1,000 37

976F 1911 1r-192 "1000 37

Se-75 1,000 37

S;Yb-1 10.000 37

I.

'I

Output curies are determ' ined by measuring the source output at 1 meter and
expressing. itsacti•vi•yin curesderiv~ed from the , following: 0.48RhCi lridium-
.192.at 1 meter. (Ref: Amerin b:Natiý'onl Standardýl N432-_1980, ,"RadiIogial
Safety for.the Designzi and 46Construin iofAppaatus for Gamma Radiography.")

S I'd 4t Ipg



6. Tensile and yield strength for the materials of construction must comply with the.following values:

Material Tensile Strength Yield Strength

Depleted Uranium 65 ksi 30 ksi

Copper. 25 ksi 9 ksi

Steel(nominal) 53 ksi 36 ksi

Stainless Steel 75.ksi 30 ksi

Tungsten " 142 ksi 1k

-Cor-k'(rinimuim)' 0 s NA

Lead (61Pb/4bý 3,990 psi NA

(

7. The sources shall be secured in the shielded positions of the packaging in accordance with the
Package Loading requirements contained in Section 7 of the application, as supplemented. For "J"
tube style shield containers, the flexible cable. of the source assembly and source cap must be of
sufficient length and diameterto provide positive positioning of the source in the shielded position.

8. The name plate-must be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining its legibility.

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

(a) The paokage shall be, prepared for shipment in accordance with the Package Operations in
Sýection6• of thebapplicationas suppl emented; and,.

(b), Each packaging must be acbeptance itestedandmataed in accordancewih the
ccept n ce Tests a•d MOintenance Program in Section 8of the applicationasf

supplemented.

1p0. The.pac age authorizedbyis certificate is.hereby approved fOr usunder the generalicense

provis ionsb- of 10 CFR 71. 17.

11. Revision No. 2 of this certificate may be used until June 30, 2008.

12. Expiration date: June 30, 2010.
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REFERENCES

QSA Global, Inc., consolidated application dated December 6, 2005.

Supplements dated December 13 and December 15, 2005; October 31,2006; February 27, and May 31, 2007.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

Date: . _L ,2007
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencles, 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 andAddress) b. TITLE AND-IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Energy BWXT Y-12, L.L.C., application dated February 25,
Washington -DC-20585 2005, as supplemented

4. CONDITIONS

This certificate Is conditional upon fulfillinrS he requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

0.

(a) Packaging

(1) Model No.: •ES-3100

(2) Description,

The. ES-3100 package is, cylindrical container thatjIs approximately 110 cm (43 in) in
oVera'hieight a d 49 cmf(1~9 in)In•i.overall !diameter and is :composed of an outer drum
assipibly and a ner containmentvessel.I The• containmeni, vessel, is placed, inside the

drumadsurroundeod by a cement based borateneuttroriabsorber"•, C"talg ,277-4. The
purpose of the ES-3100 is to transport bulk high enriched uranium in oxide form, uranium
metal and ,al~loy,, and uranyl nitrate crystals.

The ,Q0uter drum'assembly consistsoarinfo•ced stainless steel, standbirdmil .spec 30-gal
drumwth anl increased length. The volume formed•b•tweenthe6 drum" and the atacihed
inner liner is filled•with•arninorganic, castable refractory material, Kaolite 1600Tm, which is
comprised of concrete-and-vermiculite. The Kaolite 1600Tm acts as both a thermal insulating
and'an irmpact limiting material.

The containment vessel is approximately 82 cm (32 in) in overall height and 13 cm (5 in) in
overall'diameter and is constructed of 304L Stainless steel. The containment boundary
consists of the 0.1 in thick containment vessel body and the lid assembly. The lid assembly
consists of a sealing lid, a closure nut, andý extemal retaining ring, Which holds both the
assembly and closure nut togetther. The doubieethyiene-propylene elastomer0-rings in the
top flarige of the containment vessel permit leak testing of the containment vessel. The
maximum gross weight of the package, including contents, is 190.5 kg (420 Ib).
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/

5.(a) Packaging (continued)

(3) Drawings

The Model No. ES-3100 package is constructed and assembled in accordance with:

(i) BWXT Y-12, L.L.C., Drawing No. M2E801580A037, Sheets 1 through 6, Rev. B,
"Consolidated Assembly Drawing."

(ii) BWXT Y-12, L.L.C., Drawing No. M2E801580A026, Rev. C, "Heavy Can Spacer
Assembly."

(iii) Equipment Specification JSYMN3-8Q•1580-A0o01, Rev. E, "ES-3100 Containment
Vessel."

(iv) Equipment Specification JS-YMN3-801580-A002, Rev. D, "ES-3100 Drum Assembly."

(v) Equipment Specification JS-YMN3-801580-A003, Rev:.C "Manufacturing Process
Specificationrfor Casting Kaolite 1600"Tm into the ES-3100 'Shipping Package."

(vi) Equipment Specification JS-YMNW-801580-A0b5; Rev. F, "Casting Catalog No.
277ý4 Neutron Absorber for the ES-3100 ShIppng Packagem

5.(b) Contents (Type and form-of material, maximum quantit of material per package, and
Criticality Safety Index (CSI)).

The weight of the radioactive, conents, convenience containers, can lift attachments, polyethylene
bags, spacers, and other material in the containment vessel shall not exceed 90 lb. The maximum
mass of hydrogenous:packaging materials in the containment vessel (e.g., polyethylene containers
or bagging, silicone rubber pads, etc.) shall not exceed 500 grams, The maximum content decay
heat load shall not exceed Q;4 watts.
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5.(b) Contents (continued)

The concentration limits of uranium and transuranic constituents shall be the followina:

Isotope Maximum Concentration

U-232 0.040 pg/gUa

U-233 '0.006 g/gUb

U-234 0.02 g/gU

U-235 1.00 g/gU

U-236 0.40 gjgU

Transuranics (except Np) 40.0 pg/gU .

Np-27 0.003 g/gU

v

pg/gU• 1i0' grams per gram of total uranium
b g/gU = grams-per gram of total uranium .

Uranium as solid metal or alloy, packagedin stainless-.steel or tinplated carbon steel
convenience cans.

(1)

The maximum uranium enrichment Is 100 weightp percent U-235.

For contents that must be shipped with spacers, the spacers must be in accordance with
BWXT Y-12, L.L.C., Drawing No, M2E80i58OA026 andEquipment Specification JS-YMN3-
801580-AQO6, as specified in Condition No. 5.(a)3). The quantity of fissile material in any
convenience can shall not exceed one third of the mass load,ng limit per package for that
content. Spacers must be positioned between every two conyenience cans.

(i) For metal and alloy in the form of solid geometric shapes, meeting the following
restrictions, mass limits are listed in Table 1'. Contents not meeting the following
restrictions must be shipped as broken metal (see Condition No. 5.(bX1)(ii)).

(A) Spheres having a diameter no larger than 3.24 in
(maximum of two spheres per convenience can)

(B)- Cylinders having a diameter no larger than 3.24 in
(maximum of one cylinder per convenience can)

(C) Square bars having a cross section no larger than 2.29 in x 2.29 in
(maximum .of one bar per convenience can)

(D) Slugs having dimensions of 1.5 in diameter x 2 in tall
(maximum of 10 slugs per convenience can)

540,



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

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

9315 8 71-9315 USA/9315/B(U)F-96 4 OF 7

5.(b)(1) Contents (continued)

Table 1: Loading Limits for Metal and Alloy in Solid Geometric Shape

Solid uranium Uranium With Spacers No Spacers
metal or alloy Enrichment CSI Maximum Mass U-235 Maximum Mass

(specified (weight percent (kg) U-235 Per
geometric shapes) U-235) Per Convenience Per Package Package(kg)

Can

Spheres < 100 0.0 .0.000 0.0 0.0

Cylinders : 100 0.0 6.000 18.000 12.000

Sq. Bars < 1100 ° 0.0 10.000 30.000 18.000

Slugs > 80. 0.0 5.447 16•342 Spacer req'd

Slugs s 80 0.0 8.738 26.213 Spacer req'd

(ii) For metal and alloy defined as broken metal, mass limits are specified in Table 2. Uranium
metal and alloy pieces must have a surface-area4-rnass ratio of not greater than
1.00 cmo/gr must not pass freely through a 3/8-inch (0.0095m) mresh sieve. The uranium
metal must also havehad no mrore fthana li•ailted contactw'ith water and been subsequently
dried. Particles and small shapes that do not pass this size restridion, as well as powders,
foils, turnings, and wires, are not permitted, unless theiy are in a sealed container under an
inert cover gas. Uranium matedal or all•ywhicdh has been stored in water or is visibly wet at
the time of packaging is not authorized to be shipped in this package.

Table 2: Loading Limits for Solid Metal or Alloy in the Form Defined as Broken Metal

Uranium Enrichment With Spacers No Spacers
(weight percent U- CSl Maximum Mass Maximum Mass U-

235) U-235 (kg)a 235 Per Package
(kg)a

Per Convenience Can Per Package

> 95 and < 100 0.0 0.925 2.774 Spacer req'd

0.4 1.849 5.548 Spacer req'd

0.8 2.774 8.323 Spacer'req'd

2.0 3.699 11.097 Spacer req'd
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5.(b)(1) Contents (continued)

Table 2: Loading.Limits for Solid Metal or Alloy in the Form Defined as Broken Metal (Continued)

Uranium Enrichment With Spacers No Spacers
(weight percent U- CSI Maximum Mass Maximum Mass U-

235) U-235 (kg)a 235 Per Package• ' "...... . ag - (kg)Spacer req'd
Per Convenience Per Package (

__ __ __Can .. ... _ _ _ _

>g90 and 95 0.0 0.879 2.637 Space reTd .

0.4 1.758 524Spacer reqrd

0.8 ' 3.516 10.549 Spacer req'd

2.Q0 5.568 16.703 Spacer req'd

> 80 and < 90 0.0 0.833 2.500 Spacer req'd

0•.4 2.500 7-500 Spacer req'd

0.8 3 333k 10.000 Spacer req'd

20 -5.278'1 158.834 Spacer req'd

> 70 and5 <80 00 0 .7.,42 2.225' Spacer req'd

0O.4 2.967 8.900 Spacer reqVd

0.8, 0.000,, Ž 0.0 Spcer-req'd

______-:2.0__ _____7.9111 23.734 SPacer "eqd

>B0,and:570-. 0.0 0.0001 0,- 1T.949

0.4 4.11512.346'0.

0.8 6.931 20.793 0.0

2.0 8.231 24.692 0.0

60 0.0 3.7•,18kgU 11.153kgU 5.576 kgU

0.4 0.0 kgU 0.0 kgU 0.0 kgU

0.8 11.773,kgU 35.320 kgU 0.0kgU

2.0 11.773 kgU 35.320 kgU 35.320 kgU
a All limits are expressed in kg U-235 unless specifiedas kgU, which means kilograms of total uranium.

542



5.(b) Contents (continued)

(2) Uranium as oxide, which may include U0 2, U%3 , and U30 8, packaged in stainless-steel, tin-
plated carbon steel, or nickel-alloy convenience cans, or polyethylene bottles. The physical
form of all contents is dense, loose powder which may contain clumps and pellets. Moisture
content in oxide is limited to 3weight percent water. Carbide compounds are not authorized.
The mass limit shallbe 24.0 kg ofoxide, with a maximum mass of 21.124 kg U-235, with a
CSI of 0.0. The maximum uranium enrichment is 100 weight percent U-235. No spacers are
required in the containment.vessel.

(3) Solid uranyl nitrate in the formof uranyl.nitrate crystalsi [UO 2(NO 3)2MxH 20,-where x is < 6].
Uranyl nitrate crystals must be c•ntained i• a nan-metallic convenience container (such as
polyethylene bottles). The mass limit shall be.0.0 k9gof uranyl nitrate crystals, with a
maximum mass of 0.0 kg U-235, with a CSI of 0.0. The maximum uranium enrichment is 100
weight percent U-1235. No spacers are required in the containment vessel.

(4) Unirradiated TRIGA fuel elements and pellets (sections).. The fuel is composed of uranium
zirconium hydride (UZeH). The uranium concentration in the fuel is a nominal 8.5 weight
percent, and the maximum H to Zr ratio in the fuel is2.0. The maximum uranium enrichment
is 70 Weight percent U-235.The fuel sections maybe from any of three types of fuel
elements: standard fuel elements, instrumented standard fuel elements, and fuel follower
controlrods.. The U-235 mass for standard and instrumented fuel elements is a nominal 136
grams per element, and the -2.35 mass for fel follower control rods is a nominal 112 grams
per element. Each fuel element cntains- three fuel sections, either stainless steel or
aluminum clad "or unclad..The fuel elements are approximately 15 inches. in length, with
sections approximately 5 inches in, length;, the~approxiate diameter ofthe fuel.is 1.44 inches
for the standard and ninstrumented fuelelements,and1.31 inches for'the fuel folloWer control
rods. The fuel elements and sections are packaged within stainless stiel ortin-plated carbon
s teel 'convenience cans. Disassembled fu~el elenents are to be Ipackaged with -a, maixi mum. of,
three fuel sections, or three fuel elements, per, convenience can., Fuel sections from different
fuel elements may not be mixed within a single convenience can. A maximum ofthree
convenience cans with disassembled fuel elements may be loaded into a single package.
Three .stainless steel. or aluminum. clad elemenits -with.crimped ndartobpackaged in a
single convenience can with a maximum of one can per package. No spacers are required.
The maximum quantity of fissile material per package is 408 grams U-235. The CSI is 0.0.

6. The vent holes on the outer steel drum shall be capped closed during transport and storage to

preclude entry of rain water into the insulation cavity of the drum.

7. Content forms may not be mixed in a single ES-31 00 containment vessel.

8. Any combination of convenience can sizes is allowed in a single package, as long as the total height
of the can stack (including silicone rubber pads and spacers, if required) does not exceed the inside
working height of the containment vessel (31 in). Any closure on the convenience can is allowed.
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9. Empty convenience cans, spacers, silicone rubber pads, and/or stainless-steel scrubbers (i.e.,
stainless steel trimmings that act as dunnage) may be used to fill the void space in the containment
vessel. Empty convenience cans must have a minimum 0.125 in diameter hole through the lid.

10. The contents and the convenience cans may be bagged or wrapped in polyethylene for
contamination control provided the limits of Condition No. 5.(b) are met.

1. Transport by air is not authorized., except for shipment of unirradiated TRIGA fuel pellets. as
described and limited in Condition Nc 5(b)(4'.

1Z In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Package
Operations in Section 7 of the application, as supplemented.

(b) Each package must meet the Acceptance Tests and Maintenance Program of Section 8 of the
application, as supP0mented.

-43. The package authqrt ed'by this ificate is hereby approved for use under the general license
provisions of 10 C • ,1.17. & \..

14. Revision 7 of this,-t;ificate t'ed unitilJuly 3t-

15. Expiration date: A if 30,, . _ _ ..

BW.XT Y.1,2., L.L.C.., applicaib dhated f ebruary 25,, ,asl~ iented. -*

BWXT Y-12, L.L.C., supplemenft!ped April 27, Mugusý :5, 20, bndLJanuary:9, February 6,
March 20, May 8, June.6, July 18.•9ý"ust 21 and 24, and October.2,Z and January, 19, January 31,
February;22, April 11, April26, May 30•- June 27 (2-supplements 0n:thLý date), August 8, 28, 30, October 11,
and November 5, 2007; andMarch 25a a :D•n"

'FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Eric J. Benner, Chief
Licensing Branch

Division of Spent Fuel Storage and Transportation
)q •Office of Nuclear Material Safety

and Safeguards

Date: July 7, 2008



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 ofFederal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department Of Transportation or

other applicable regulatory agencies, including the government of any country through or into which the package Vwll 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

AREVA NP, Inc. AREVA NP, Inc., application dated March 13, 2007, as
1724 Mt. Athos, d supplemented.
Lynchburg, VA 24504

4. CONDITIONS 7 appriablead ibons specied below.

This certificate is conditional upon fu 2 rquirements of 10 CFR Part 71, as6 yniin seiidblw

(a) Packaging co

(1) Model No.'ft MAP-12 -1

(2). Descriptic .

The MAP.0kage i !trn assemblies with
enrkchment to 51 pe ge i ned. rry two fuel assemblies
wit h core c ,one ponen abase and lid. The
containmentotem ocladdi0

Thebaseco fixedtantsonupports the fuel assemblies.
A series of inner crs are Se.C o the underside strong-back to support the fuel
assemblies. A neutr oderator and absorber ar A ned drectly beneath the strong-
back between each inner s bas incstitfeners are retained by ,astainless steel
cover. Exterior to the coves L foam and an outer shell of 11
gauge stainless steel.. A 12:gauge stain.es.. steel -sheet is provided between the two middle
stiffeners. Four stainless steel oter stitfeners support the package base. The payload rests
on the W" shaped strong-back (referred to as a W-plate) and isheld in place with hinged
and latched aluminum doors. The lid is very similar to that of the base - a "W shaped
stainless steel inner shell is fitted with a series of inner stiffeners, neutron moderator and
absorbers, and a stainless steel cover is fitted over the stiffeners. The lid it fitted with
trapezoidal impact limiters at each end. The impact limiters are constructed from rigid

S.polyurethane foam encased by the package outer stainless shell -skin. The base and lid
include end plates with interlocking, interfacing angles.
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5. (a) (2) Description (continued)

There are two models of the MAP package, the MAP-12 and MAP-13. The weights and
dimensions of the package are as follows:

MAP-12 (for 144-in Maximum Nominal Active Fuel Length):
Maximum Gross Weight 8,630 lbs
Maximum Payload Weight 3,400 lbs
Outer Dimensions

L•ength 208 in
. Width•h 45 in
H 6•eig"ht 31'.in

MAP-13 (for 150-in Maximum Nominal Active-Fuel Length):
Maximum Gross Weight;-, 8,630 lbs
Maximum Payload WVeight 3,400 lbs
Outer Dimensions',

Length '` 221 in
Width 45 in
Heighlt 31 in

(3) Drawings
The MAP-1; •• and M'd-f 3-a assembled-ip accordance with the

following VA : ev,;,9045 Rev. 0; 9045399, Rev.
0;. 90454 It ev 0 404 0; 9045405, Rev. 0.

(b) Contents

(1) type .and Form of": Mateia

Enric'd6ed -ommercica(grade uranium or enriched reprocessed uranium, as defined in ASTM

C996-04, oxide.fuel rods enriched to no more than 5.0 weight percent'inthe U-235 isotope,
withilimits specified in Table1 below.
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5.(b) Contents (continued)

(2) Maximum Quantity of Material per Package

Table 1: Maximum Authorized Concentrations

Isotope
U-232
U-234
U-235
U-236
U-238

Np-237

. u-240
Gamma Emitters

4,

Maximum Content
2.00 x 10.9 g/g U
2.00 x 1 g/gU
5.00 x 10.2 g/g U
2.50 x 10. 2 g/g U

Balance of Uranium
1.66 x 10-6 g/g U

'6A x 101 g/g U
3' o1,/g U

U

0
A'
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5.(b) Contents (continued)

(3) Fuel Assembly

(i) The parameters of the fuel assemblies that are permitted are specified in the table
below.

I
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5.(b) Contents (continued)

(3) Fuel Assembly (continued)

(ii) Non-fissile base-plate mounted and spider body core components are permitted.

(iii) Fuel rods assembled into the fuel assemblies are those loaded with sintered pellets of
uranium oxides and/or with sintered pellets of uranium oxides mixed with various
additives (e.g., Chromium, Boron, Gadolinium, and Europium).

(c) Criticality Safety Index: 2.8

6. In addition to the requirements of Subpaia o" EP-6rt 71:
(a) The package shall b ed for shipment and op i

Operations in Se of the application, as suppleme fe)

(b) Each package A*lt meet the Acceptance Tests and Maintei
the applicati as mented.

(c) Each fIUel '~mby m U heat r m lose
or polypropy!ene sheat a e the I
ends of thoheath may Ide or t e anne
liquids int@ r out ofhJ

nsealed, polyethylene
ie fuel assembly. The
uld prevent the flow of

(d)

7. Transport by air of fi)e

8. The package authorizeý
provisions of 10 CFR 71.4

9. Expiration date: January 31, 20134 . , . .
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REFERENCES

AREVA NP, Inc., application dated March 13, 2007.

Supplements dated: October 24, December 6 and 14, 2007; and April 11, October 13 and 31, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

and Safeguards

Date: November _ , 2008.
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

EnergySolutions Spent Fuel Division EnergySolutions Spent Fuel Division application dated
2105 South Bascom Ave., Suite 160 June 20; 2008.
Campbell, CA 95008

4. CONDITIONS

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

(a) Packaging

(1) Model No.: MIDUS

(2) Description

A depleted-uranium shielded package for the transport of medicalisotopes. The package has two
primary components: (1) an inner cask assembly that provides containment of the radioactive material
and radiation shielding, and (2) an overpack that provides impact and thermal protection.

The cask assembly consists of the cask body, closure lid, shield plug, and shield lid. The cask body is
a monolithic, machined 2.5-mm thick stainless steel containment vessel, surrounded by approximately
62 mm of depleted uranium gamma shielding, and a 4-mm thick stainless steel outer shell. The
containment system closure lid is a 19-mm thick stainless steel plate which is attached to the cask body
by 8, M10 X 1.5 X 30 socket head cap screws. The containment system is sealed by two concentric
ethylene propylene 0-rings, and the lid is equipped with a leak test port. A stainless steel clad depleted
uranium shield plug in the cask cavity and a shield lid that is installed over the closure lid provide
shielding at-the top end of the package. The overpack base and lid are constructed of thin stainless
steel shells filled with rigid polyurethane foam. The overpack lid is attached to the base. by eight
recessed alloy steel bolts. The overpack lid is equipped with four stainless steel lugs for lifting and tie-
down, and the overpack base has a bottom flange with four lugs that may also be used for tie-down.
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5.(a) (2) Description (Continued)

The approximate dimensions and weight of the package are:

Overall package outer diameter
Overall package height
Cask assembly diameter
Cask assembly height
Cask cavity inner diameter
Cask cavity inner height
Maximum package weight

520 mm
551 mm
225 mm
347 mm

85 mm
134 mm

330 kg

(3) Drawings

The packaging is constructed and assembled in accordance with EnergySolutions Drawing Nos.:

TYCO1-1601, Sheets 1"and 2, Rev. 0
TYCO1-1602, Sheets 1 through 4, Rev. 1
TYC01-1603, Sheets 1 through 3, Rev. 1
TYC01-1604, Sheets 1 through 3, lkev. 1
TYC01-1605, Sheets 1 and 2, Rev. 0
TYC01-1606, Sheets 1 through 3, Rev. 0
TYC01-1607, Sheets 1 and 2, Rev. 0
TYC01-1608, Sheet 1, Rev. 0
TYC01-1609, Sheets 1 and 2, Rev. 0

General Arrangement of Packaging and Contents
General Arrangement of Cask Assembly
General Arrangerment of Overpack Assembly
Containment System
Closure Devices
Gamma Shielding
Heat Transfer Features
Energy Absorbing Features
Lifting and Tie-Down Devices

(b) Contents

(1) Type and form of material

Molybdenum-99 withIts' daughter products as natrium molybdate (NaNO3 1M I NaOH 0.2M)
in liquid form.

The liquid may be contained within product bottles, consisting of stainless steel flasks with
stainless steel caps, with or without elastomeric seals. Various stainless steel components
may be used as dunnage. The total volume of the payload hardware may not exceed 125 ml
(as indicated by a maximum mass of 1.0 kg).

(2) Maximum quantity of material per package

4,400 Ci molybdenum-99. The maximum specific activity is 60 Ci/ml Mo-99. The product
volume may vary from 0 to 150 ml.
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6. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package shall be prepared for shipment and operated in accordance with the Package
Operations in Section 7.0 of the application. Optional polymeric dunnage may be placed in
the space between the cask assembly and the overpack.

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

7 The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.17.

8. Revision No. 0 of this certificate may be used until August 31, 2009.

9. Expiration date: May 31, 2012.

REFERENCES

EnergySolutions Spent Fuel Division application dated June 20, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

and Safeguards

Date: August 28, 2008
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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 Transporation of Radioactive Material."

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

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

a. ISSUED TO (Name and Address)

AREVA Federal Services LLC
1102 Broadway Plaza, Suite 300
Tacoma, WA 98402 3526

4. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Packaging Technology, Inc., application dated
August 28, 2006, as supplemented.

7PI©

I

This certificate is conditional Part 71, as ý specified below.

5.

a.

(1)
(2)

The e Mk"hena4W-transp 0JIranium oxide powder. The
pack_,,g con •t _ 5••vefl¢•. The uranium oxide
powdeýs 'nsportedls * ,. s5-galloi-dfum is a DOT specification 7A
Type A drrdjwith a reinforc re system a d ramic gasket. The overpack for
the drum his' outer surface of nominal 18-g galvanized carbon steel, and a
reinforced fiberglas'lner. The void spa c~between the liner and outer surface is
filled with a polyure"•nM nan-,Fo4 pC &ets, made of 12-gauge galvanized
carbon steel, are located on the otfom of the overpack. The nominal outside
dimensions of the overpack are 32 inch diameter and 51-5/8 inch height. The
maximum gross weight of the package is 1,010 pounds.

(3) Drawing

The packaging shall be constructed and assembled in accordance with Areva
Drawing No. 60699-SAR, Revision No. 1, sheets 1 through 4.

554



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

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

9328 3 71-9328 USN9328/AF-96 2 OF 3

b. Contents (continued)

(1) Type and Form of Material

Unirradiated uranium oxide powder with a maximum moisture content of 2 percent.
The maximum enrichment is 1.2 weight percent u-235. The content may be
packaged. in plastic packaging or with other plastic material within the 55-gallon drum,
provided the total plastic per drum does not exceed 1,307 grams water-hydrogen
equivalent or (1,000 grams of polyethylene). Materials with a hydrogen density
greater than water are not authorized, with the exception of polyethylene.

(2) Maximum Quantity of Material per Package

Up to 650 pounds (295kilogram*) pf inirradiated uranium oxide powder per package..

c. Criticality Safety Ind~r, " 1.7

6. Transport by air is not rized.

7. In addition to the reciA•ements:p Subpa<4. ' •,, ,

a. Each packb.il shall be p e
Operation,"in Chapter .

b. Each packaging sh ,J)e
and Maintf~nce "am,.

8. The package auth&Bed b ifi
provisions of 10 CF .17. ti.

9. Revision No. 2 of this cte may be

10. Expiration date: April 30, 20..

.d in aqc~rdance with the "Package

3nce withe "Acceptance Tests

use u;ir general license

I
I

AN
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REFERENCES

Packaging Technology, Inc., application dated August 28, 2006.

Supplement dated: January 31, 2007, and November 26, 2007.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Date: January 1. 2008

4.

Robert A. Nelson, Chief
Licensing Branch
& v'in mGlityel Storage and Transportation

- id of I Safety -

&, and Safeguards

. •)

K?,

it

* * -*. * --0"
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2. PREAMBLE

a. This certificate is issued6to certify that the package (packaging and contents) described in Item 5 below meets the applicable safety standards set
forth in Title 10, Codeof 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 reguiltory agencies, including the government of any country through or into which the package will betransported.

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

SU.S..Department ofEnergy U.S. Department of Energy,. ' -
Washing , . 20585 application dated August:23, 2006,.

as supplemented.

4. CONDITIONS

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

5.

a. Packaging

(1) Model No.: S300-

(2) Description ~ -..-

The Model No. S0 0 package is a cyfindrical container that is approximately 89
centir4etersý (3i"heS) in ov•5eral• heigft and 60 centimeters (23 inches) in overall
diameter.' The Model No. S300 is comprn sed of an overpack, pipe component, and a
shielding insert;' The Model No. S300 is designed to transport a single: plutonium-
byl (PuBe) special for i capsule (SFC). The maximum gross weight of the
package is 21 7.7 kilograms (480 Ibs).

The overpack design utilizes a standard, 55-ga llon drum as the outer container.. A
standard bolted clamping ring secures the drum lid to the drum body. Within-the.
drum body is a rigid polyethylene liner (body and lid). Lid liner andlid a repierced.
and the drum lid is fitted with a filter vent. Within the liner is cane fiberboard. dunnage
and a sheet of: plywood toprovided- shocký absorption -for the pipe, component.

The pipe component consists of a stainless steel. cylindrical pipe weldedto, a
stainless steel!flat cap at the bottom end and aibolt•d, pipeflange at,,th~e other end.
The, pipe component is ;closed with a stainless steel flat lid attache to :the6flange with
12",stainless steel bolts. A filter vent is installed in the lid. The flange-to-lidseal is
eithera :butl or ethylene propylene elastomeric 0-ring..

The shieldinginsertis locatedwithin the pipe componentr The shieldinig.insert is'
made from solid high density polyethylene plastic. Within the shieldin insert is a

cylindrical. opening: sized to accomnmodate the .SFC.

557



(3) Drawings

The packaging is. constructed in accordance with Areva drawing No. 60999-SAR,
sheets 1 through 3, Revision 0, S300 Packaging SAR Drawing.

b. Contents

(1) Type and form material

.::•Plutoniium-239 (Pu-,239) as PuBe sources meetingothe requirements of special form sources
:and limited to:

SIAEA Certificate of Competent' AuthoritySpeciaF
(a), TheýF oe , F

Form Radioactive Material s Certificate6 Number U SA/696/6S-9 Rvisi'on 2,
issued by the U."S. Department of Transportation'(DOT). .

(b) The. Model IlI SFC - IAEA Certificate ofComipetent Authority.Special Form
'Radioactive Materials Certificate Number U5N0695/S-96, Revision 2, issued
by the DOT,

(2) Maximum quantity of material per package:.

One SFC, containing a naWmmiuantity of Pu-239 as shown below.
•. , p .-•••

Non-Exclusive Use Shipment • Exclu •ve Use Shipment

Model 1I SFC Model III SF0 Model IIFC S .Model IIISFC
U,2rgramsaPuPU239-239 grams Pu.239 160...ras .PU239

c. Critical it-, Safety d n

6. Transport by air,`is not •authoized.

7. -In:addition-to6the. requirements of Subpart G of 10,CFR Part 71::".
a. Eaclh package shall be prepared for shipment and operated in, accordance with the "Package

Operatioins," in 'Chapter 7 of the application..

b. Each package shall be tested and maintained in accordance with the "Acceptance. Tests and
Maintenance Program," in Chapter 8 of the application.

8. The package, authorized by thisýcertificate is6 hereby approved for useunder the general license
provisions of 10 CFR 71.17.

9. Expiration date: November 30, 2Q1 1.

. ..... ... .. . ..5 5 8 -... . . . . .... .. .. .



REFERENCES

U.S. Department of Energy application dated August 23, 2006.

Supplement dated: November 8, 2006, and April 19, 2007.

FORTHE U.S. NUCLEAR REGULATORY COMMISSION

Robert, A. Nelson,"Chief:
Licensing Branch
Division of Spent Fuel.Sor-a e and Transportation
O ffice o Nuclear Miaterial-Safety

and Sfeguards

)ate: April 24, 2007
Q :.. ":.... ), i::: i ,;,,:• . "•• .•...•

559



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION,(8-200)

0.... 7 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

Ii . CERTIFICATE NUMBAIER b. REVISIO NUJMBER jC. DOCKET NUEMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9330 0 71-9330 USA/93301AF-96 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 Title 10. Code ofFederal Regulations, Part 71, -Packaging and Transportation of Radioactive Material."

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

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

a ISSUED, TO (Nam and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U:S. Department of Energy U.S Department of Energy application dated
Washington• DC 20585 April 1, 2008, as supplemented.

4. CONDITIONS

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

a) Packaging

(1) Model No.: ATR FFSC

(2) Description

An insulated stainless- steel pack•age or the transport of unirradiated research reactor fuel,
including intact fuel elements orlfuel plates. The packaging consists of: (1) a body; (2) a
closure, lid; and (3) inner packaging internals. The appfrximate dimensions and weights :of
,the package are:

ýOverall package outer width and height
Overall package length (including handle)
Cavity diameter
Cavity length
Packaging weight (without internals)
Maximum package weight,

(includinginternals and contents)

72 inches, 563/4 inches

689inches
:240 pounds

'290 pounds

The body is composed of two thin-walled, stainless steel shells. The outer shell is a square
tube with an 8-inch cross section, a 72-inch length, and-a 3/16 inch wall thickness. The inner
shell is a:round tube with a 6-inch diameter and a 0.120-inch wall thickness. The inner tube
is wrapped with ceramic fiber thermal insulation, overlaid with a stainless, steel sheet. At the
bottom end, the shells are welded to a 0.88-inch thick stainless steel base plate. At the top
end (closure end), the shells are welded to a 1.5-inch thick stainless steel flange.
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5.(aX2) Description (Continued)

The closure is composed of circular stainless steel plates with ceramic fiber insulation. The
closure engages the top end flange by way of four bayonets that are rotated and secured by
two spring pins. The closure is equipped with a handle, which may be removed during
transport. The closure does not have a gasket or seal.

The package internals consist of either a Fuel Handling Enclosure for intact fuel elements, or
a Loose Plate Basket Assembly for loose fuel plates.

(3)' Drawings

The packaging is constructed and assembled in accordance with the following Areva Federal
Services, LLC, or Packaging Technology, Inc., Drawing Nos.:

60501-10, Sheets 1-5, Rev. 2 ATR Fresh Fuel Shipping Container SAR Drawing
60501-20, Rev. 1 Loose Plate Basket Assembly
60501-30, Rev. 1 Fuel Handling Enclosure

(b) Contents

(1)' Type and form of material

Unirradiated Mark Vii A'dvancedTest '4gd:r.(ATR) fuel. The fuel material is composed of
uranium aluminide (UAI)). The uranium is enriched to a maximum 94 weight percent U-235;
the maximum U-234contentis 1.2weght percent; and the maximumU-236 content is 01
weight percent. Thdefuel is contaihed in alumiuiiu-clad-fuel plate's. The fuel meat thickness
isa nom'ia nal 0.02inch, and the: fuelmeat width rnges from approxirmately -1.5 inches to 3.44
inches. The active fuellength is approximeateIy48 inches.

For intact fuel elments" :.Elements areýcomposed of 19 curved plates-fitted within aluminum
Side'plates, aid.athe maXimum Channel thickness:between fue " plates is 0.085 inch. The

maximum mass of U-235 per intact fuel element is 1200 grams. The fuel element must be
contained Within the Fuel Handling Enclosure, as specified in 5.(aX3).

For loose fuel plates: Loose plates may be flat or curved and may be banded or wire-tied in
a bundle, and dunnage plates may be included. The fuel plates must be contained within a
Loose Plate Basket Assembly, as specified in 5.(aX3).
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5.(b) Contents (Continued)

(2) Maximum quantity of material per package

The maximum total weight of contents and internals, including dunnage and other secondary
packaging, is 50 lbs. Radioactive contents not to exceed a Type A quantity

Foý intact fuel elements: One fuel element.

For loose fuel plates: A maximum of 600 grams U-235.

(c) Criticality Safety Index (CSI) 4.0

Fuel elements and fuel plates may be1 bagged or wrapped in polyethylene.

Air transport: of fissile material is not authorized.

In addition to the requirements of 10-CFR Subpart G:

(a) The package must be loaded and prepared for shipment in accordance with the Package
Operations in Section 7 of the. application.

6.

7.

• 8.•

(b) The package must be tested and maintained in accordance with the Acceptance Tests and
Maintenatme Program in Section 8 of the application.

9. The package authbrized by thlscertificate Is- heeb~pyp*oved for use under the general license

provisions of 10'CFR-71.17.

10. Expiration dat•: Jly31, ?2013.
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REFERENCES

U.S. Department of Energy application dated April 1, 2008.

Supplement dated: June 24, 2008.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Eric J. Benner, 'Chief

Division of Spent Fuel Storage and Transportation
Office of Nuclear Material Safety

And Safeguards

Date: "1agloo
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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, Codeobf 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 applicableregulatbry agencies, including tte government of any' country through or into which the package will be transported.

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

a. ISSUED TO (Name and Address)

U.US.Department of Energy
Division of Naval Reactors

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

S•3 Core Basket Disposal Container.
Sf0•aye•nalysis Reoort fo'rPackaging•

Washington, u.U. 20585 dateduneL 1980, as supplemented

4. -CONDITIONS Y

This certificate is conditional upon fal;!1!g Oi.r~lyirpspents of 10 CFR Part 71, as applicabe# the 6cunft1ons specified below.

5. 4'

.(a) Packaging r

(1) Model No 3G-Core Ba k Disp ff•h tmlne; Assembly

(2) Description.

The packag Ie o ir 3G I or S79 ore baskeit packaged in an
inner, lead-fil 6ontain (8WCreBasket val Container (CBRC)) which is placed
inside An CqY Dsposal Containert(eCBDC)). Thepackage
-Weighs approxiftiiely. 172,000 pod. d( C

The S313 BDO is a 4-1hch thick steel cylinder, 89 inches in aoutside O..131. inches
long, with an 8-inch thick tfutnd plate anid ainhsi thick bottom end plate. Both endplates
are welded towthe cylinder with fulleieitration wellds.

The S5W CBRC, which will be disposed of alongowith tie outer S313 CBDC and inner core
basket, is basicallyoa cylindrical shaped containercmprised otliead 4shielding sandwiched
between two 304 stainless steel shells. The1-inch thick. inner Shell isd60inches 0. D. and

.107.5 inches long. The outer shell is made up of two geometries, a 72.5-inch 0 D., 0.5-inch
thick cylindrical shell thjat measu res,' 66 inches long and~joins a -truncated conical shell which
ha a 64-in~ch Q.D. at the small end. "The two shells, arejind byaflthcnspetrio
weld and a weld backup'strap'o6n the inside shell surface. Full penetration welds are also
made'on. bothý ends of the shells, to the top cannin'g and: shield ring.

The. S5Wj, CBRC will contain either an S3G, Si C -or S7G core basket. The irradiated S3G
core, bas ke ,t ,is an Inconel 600 ,c'y[lindric'al shell. Thiree, 3-inchthick 304-stainless:steel plates
are positioned in the core basket prior to removal'to.'provide overheadl radiAtion-shielding.
The lower, pl'ate is 46.2, inches4 in 'diameter. The upper plates have the same diameter but
contain six extensions that fit insidewrecessed cutouts within the core basket. The total core
basket weight is-approximatelyý 9,650: pounds.
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5.(a) (2) Description (continued)

The Si C. core basketis a 304 stainless steel cylindrical shell positioned inside a'304
ýstainless steel thermal shield. The overhead shielding consists of a set of 2-inch thick 304
.stainless steel plates attached to the SiC core basket-to provide radiation shielding during
handiling. The core basket weight is approximately 8,523 pounds.

The S7G core basket is an Inconel.600 cylindrical'shell. A 304 stainless steel laminated
plate (8-inches thick) with lifting attachments is attached to the top of the6 S7Gcore basket to
provide radiation shielding during handling. The core basket weight is approximately 8,873
pounds.

The package may altratively consist of S8G irradiat•', components pqsitioned within an
irradiated componens discharge~ rack (ICDR) which is placed, n an S3G CBDC. The ICDR
isa& steel rack a~pproximately 128 iniches high and 80 inches fri diameterand -is designed to
fit inside the S3G_ OBOC. The CDR consists of a center cvlindei assembly surrounded by
;23storage tubes, a.Wplate andý a cylinder support aThe"enter cylinder is HY-80ste l, h's •,
steel, has a 3&-inch ot kirrTpter and a 4.5-in"h'wa ickness, and is 117 inches high.
Therezare,. storage tub itioned ii c th r cer 6cylinder. Th• total weight of the
irradiated components,; t hID R, and the tS3G CB iS approximately 125,000 pounds.

Drawings.(3)

The packagii
Core Basket
Assemblyan
Drawing No.

1527E40 for the S3G
C Core-Basket
:et Assembly and KAPL

(b) Contents

(1) Type and form of material

() An~Irradiated core basket either the S3G, Si C or S7G and S5W CBRC. The
sh~ipment may include surface contamination in the form of activated Kcorrosion
products and for thieS3G core basket ap~proxima~tely ?8 gallons of residual water.

(ii) S8G -irradiated components within an ICDR.. The shipment may include surface
contamination in the form of activated corrosion products.
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(2) Quantity of material per package

(i) Item 5(b)(1 )(i) above:

One irradiated core basket and S5W CBRC as described in 5(b)(1). Surface
contamination not to exceed 20.6 curies for the S3G core basket, 7.45 curies for the
SI C core basket or 1.2 curies for the S7G core basket. The activation level of the
irradiated S3G core basket is not to exceed 131,000 curies; the irradiated S1C core
basket not to exceed 20,000 curies; and theactivationlevelof the irradiated S7G
.orebasket is not •t excee_ 1,4'MQOcuries.c

(ii)ý Item 5(b)( 1)(ii),atbov

Irradiatedtiponents, including, 4-14instrument linies!8 lower c6ntfo!drive
mechani nasse emblies, 4 filled sleeves, and1 instrumentationslstalk. Surface
contacmintti6pwrOt to exceed 65.5 curies. Activatipr4 leVel of the irradiated
co,.mpqrants:ýi&4t exceed 2,440 curies.

6. Shipment of an irrdiated.S3G c6t ba et %!4be made• noearlier than 7.5 days after reactor
shutdown.

7. Shipment of an irr'diatedS1l•C cr basket must be made n0 earJler than 6b days after reactor
shutdown.

8. Shipment of an irradI$tee d usb n er th l,0 days after reactor
shutdown. nh Od ar c

9. Shipment of S8G irra compon t e n arier t 100 days after reactor
shutdown.

10. In additionto the requirements' of Subpa G of 10 CFR . .rt 71.

(a) Each packaging must meet the ollowingAcceptance Testsýad Maintenance Program:

-S3G Core Basket

Section 8.0 of application dated June 1.980

S IC Core Basket

Section 8.0 of application dated August 1983

S7G Core Basket

Section 8.0 of application dated May 1987

S8G Irradiated Components

Section .8.0,of application, dated September,1991
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(b) The paclkage shall be prepared for shipment and operated in accordance with the following
operating procedures:

S3G Core Basket

Section 7.0 of application dated June 1980

SiC Core Basket

section 7.0'of application dated August 198.

. 7G Core Basket

Section 7.0 of ap- •-iption dated May, 1.987

S8G Irradiated Co" 3),onents

Section 7.0 &applhcaten dated September 19< 7 -

Revision No. 5 of1his certificate beused untii April 307.

Expiration date: August 11,'201 1
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REFERENCES

S3G Core Basket Disposal Container Safety Analysis Report for Packaging,
WAPD-REO(C)-122, dated June 1980, as revised (Revision 2, dated May 5, 1986).

Safety Analysis Report for Packaging an SiC Core Basket-Thermal Shield Assembly in the S3G Core
Basket Disposal Container, S1C CB-TS, dated August 1983.

S7G Core Basket in the S3G Core Basket Disposal Container Safety Analysis Report for Packaging, dated
May 1987..

rra~~ompnensin te~9~ Basket DisposlC ia oner Safety Analysis Rpr
Packaging, Revision 2, dated Sep er 1991.

DOE memorandums G#7627. ate d November 16,1983;, G#C86-3736 dated May ý24 19 6;
G#C86-3750 dated July 15, -1986.#-5663 dated July 7, 1987; G#91:,10937 dated
July31, 1991; G#C91-1100iated lber 18, 1991; G#96- •ated

February 16, 1996; 'G#0 ,ýK.3 4 date ary 31, 2001;'and G#0-061.V24 dated March 7, 2006.

. ... OR TH.E-tU.S NULAR REGULATORY COMMIS

,1- 61e-~o

Of c'f Ula Material
Saf etyt and Safegurs'"

D ate: f~c-L -2. )OC(

for

I

SION

-- •.. • - •, :•:•<
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2. PREAMBLE

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

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

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

a, ISSUED TO (Name andr•ddress)

U.S. Department of Energy
Division of Naval Reactors
Washington., DC20585

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Deactivated S5W:Reactor Compartment Safety Analysis
Report for packaging, dated July 1981, as
supplemented.

4. CONDITIONS

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

,5. r

(a) Packaging

(1) Model Nos.: S5W. Reactor Compartment and SSN 688 Class Reactor
Compartment

(2) Description:

The: package ýorinists of a deactivated and defueledS5W or SSN 688 Class. reactor
compartment which hs been separated from the remainder of the submarine hull
and prepared-for shipme-nt;by seallng all opeings and attaching handling fixtures.
For each package mo*deI, the reactor compartment ,itself is between two Containment
bulkheads which are added to the package before shipping. The ship's hull and the
containment bulkheads define the package containment boundarieS. The

containment bulkheads are either inStalled at the ends of the package or recessed.
The strength of all package boundary closures is at least equivalent to the strength of
the bulkheads. The deactivated reactor plant remains in place within the reactor
compartment'during shipment. The'plant is defueled and drained except for small
inaccessible pockets of liquid, primarily water. Potentially radioactively contaminated
components and piping from other locations in the ship may be placed within the
package and secured.
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5. (a) Packaging (Continued)

(2) Description (Continued)

The. S5W Reactor Compartment package is between 35 and 45 feet long and
approximately cylindrical with a•maximum, diameter of approximately 33 feet. The
containmentrbulkheadsý are made of HS steel. The bulkheads. may be installed,.at the
ends of the package or may be recessed. The forward containment bulkhehadmay
include existing ship structure which has been sealed to form a watertight bulkhead.-
The hull is constructed of HY-80 steel. The maximum weight of the S5W package-is
2160,000 pounds for tihe 598 and .585- Ilasses ;and ýis 2,262,400. pounds fori all other
classes.

The.SSN 688 Class Reactor Compartment package is approximately 46 feet long
and approximately cylindrical with a maximum diameter of approximately 33 feet.
The containment bulkheads are made of HS steel. The bulkheads may be installed
at the ends of the package or may be recessed. The hull is constructed of HY-80
steel. The maximum weight of the package is 3,360,000 pounds.

(3) Drawings

The package is construc0d jn accordanci..witA the drawings,ri(i§res, and sketches
included in the applicafior .As.s §Upp ew(see Referenced.Below).

(b) Contents.. . .. .•.,... '* e ".: .

Activated structural: components associat6edwith the S W and SSN 688 Classractor

vessel complex, plant piping, ion exchanger resin, purtfication fither media (SSN 688 Class
Only), residual liquid and other miscellaneous components and materials contaminated with
radioactive corrosion products (crud).

6. Residual liquids contained within plant systems must be, removed prior to transport to ,the
maximum extent practical, in accordance with established procedures, methods, and
controls, as described in submittal dated April 5, 1996, or in the Safety Analysis Report for
the individual submarine class reactor compartment packages. Not more than 660 gallons
of residualiliquids remain in the S5W Reactor Compartment package, and not more than
1,200 gallons of residual liquids remain in the SSN 688 Class Reactor Compartment
package.
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7. For packages with recessed containment bulkheads, the aft containment bulkheads and
stiffeners,ý horizontal divider plate, and any structure between the pressure hull and the outer
non-pressure hull must be recessed at least 7 inches from the aft end of the S5W package.
The forward containment bulkhead and stiffeners, existing tank stiffeners, deck structure,
and horizontal girders must be recessed at least 15 inches from the forward end of the S5W

"packag-. For SSN,688 Class packages With recessed containment bulkheads, both the, aft
and forw'ard containment bulkheads," stiffeners and horizontal girders must be recessed at
least 15 inches from the end of the package.

8. The Lowest SeiviceTem'perature (LST) musbedeterminedfor eachpackage. The

package shall not be shipped unless its. LST is les 'than or equal, to tle normal daily
minimum temperature expected during the shipment of.the package as determined on the
basis of weather forecasts.

9. Ion exchanger resin with up to 3.1 curies (1.1 x 1011 becquerels) of Co-60 may be shipped in
the S5W package.: Shipment of the S5W packages shall not occur before 180 days after
final reactor shutdown.

10. For, SSN 688 Class packages, the Co-60 curie content of the ion exchanger resin and
purification filter media shall be limited as described in Table 4-2 of the supplement dated
March 15, .2002. For packages that have supplemental shielding as described in Appendix
2.10.14 of the supplement dated March 15, 2002, alternative radioactivity limits for the ion
exchanger resin and purification filter media may apply, as specified in Table 2.10.14-1 of.
Appendix 2.10.14.

11. Shipment of the SSN-6881 Class packags shall noto before 365days after final reactor

shutdown.

12. Additional shielding may Ibe provided on the exterior of the package by steel plates securely
weldto the packIage6 surface so0as to remain in place under the hypotheticalaccident
conditions in 1 OCFZ Part 71.

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

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

(b) Each package must be tested and maintained in accordance with the procedures
described in Chapter 8.0, "Acceptance Tests and Maintenance Program," of the
application.
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.14. The hydrogen concentration within the package must be less than 5 percent by volume
during the shipment period, as demonstrated by test or analysis.

15. Expiration date:. September 30, 2013.

REFERENCES

Deactivated S5W Reactor Compartment Safety. Analysis Report for Packaging,
WAPD-REO(C)-250, dated JUly 1i981i.

I

Supplements: Naval Reactors Memorand.No s. Z#09044416 dated March 29, 1990, and
supplement date&JbW6, 1990; Z#C90-14456 d&IepAugust 30, 1990; Z#C92-14438
dated August•,~2; Z#C93-00069 dated October'1 4N1993; Z#C95-00113 dated

March 16, 11 Z#96-14430 dated April 5, 1996; Z#9604434 dated .April 10, 1996;
Z#C95-0Oýkdated December 14, 1995; Z#96-14457 d" June 20, 1996; Z#C96-
14520 d4Wed Noi•."e er 22, 1996; Z#C96-14549 dated Ded.eunber 19, 1996; Z#C97-
14698 41d Octe .1997; Z#C98-00021, Februalt27, 1998; Z#C02-

03057Ated Marc 0'; Z#FA7-02048 3&Septembf).9, 2007; and Z#08-
03540"ted Septe /l200.

.ýi .1," ' ,E.EGULATCW COMMISSION

. ivision., el. age I,'Transportation
Office Of -Nuclear MaterialSW It• '

S and-Safeguards.

I• ,I, L
. Da e:Se. e I wer U Is. MyU
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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 ofFederal 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 applicableregulato agencies, including the government of any country through or into which the package will be transported.

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

a. ISSUED TO (Name andAddress) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

'U.S.• De ptent ofEnergy PWR-2 Lower Core Barrel Safety Analysis Report
.Division of Naval Reactors . for Packaging dated "Janruary 1982,
Washington, DC 2058 as ~supplemented~

4. CONDITIONS

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

5.

,(a) Packaging

' (1) Model No.: PWRý-2 Lower Core Barrel Shipping a'nd Disposal Container

(2) Description

The PWR-2 ,Lower Core Barrel Shipping and Disposal Container package consists of an
inner burial container and a reusableouter container.. The inner container is loaded with a
DIG- prototype ptessure vessel assembly. The package weighs approximately, 40O,000
pounds.,

The outer Container is a 4-inch thick steel cyi:ndbr 127 inches in outside diameter, 212
inches long,,with two 6-inchthick 'end plates, The bottom end plate is welded to, thecylinder
with a full p i n I nd thtop end plate.is bolted with.107, 2inch diameter

fasteners.

The, packageis equipped with two:2-.5-inch thick by 10-inch long circumferentialj impac
.i e rings on the side, two concen.tric impact limiter rings on the ends, and l. minum

honeycomb crush blocks in the top and bottom spaces between the inner andouter
containers.

The container is supported horizontally on the railroad car by eight gussets attached to two
horizontal plates. Each plate is bolted to the top flange of an I-beam. The bottom flange of

the1I-beam is bolted to a 300-ton railroad car.
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5. (a) Packaging (continued)

The inner disposal container (liner) is of the following design:

The D1IG prototype pressure vessel assembly has an inner burial container that consists of
two lcylinders constructed of HY-80 steel connected by a. transition ring that is welded to the
two ciyinders. The maximum outer diameter of the cylinder is approximately 118 inches at
the upper flange. The overall length of the inner container is 184.5 inches. The-container-
wall is 3.12 inches inthe upper cylinder andc 4inches in the bottomcylinder. The bottom

plate varies in thickness from 6 to 2.4 inches and.is attach•ei ttlhe containerbyl 12, 4.5-inch
thick gussets. The cover plate is approximately 10,inchjthick andis attached ti the,
container by a 3.25-inch thick closure weld. The container is axially positioned within the
outer container by aluminum honeycomb energy absorbers.

(3). Drawings .

The packagig s constrcted in accordance with Westinghouse Drawing Nos. 1575E12,
1574E96, and KAPL, Inc.., Drawing Nos. 108E6847 and 108E6846.

(b) Contents i

(1) Type and form of material

An irradiated D1iGprototype pressure vessel nassemblyJncluding pressure vessel, core
barrel, thermal shields, and two surveiilance train assemblies. In 'addition, the contents may
include surface contamination in the form of activated•corrosion products and 119 gallons of
residual water.

(2) Quantity of material in package,

One irradiated DIG prototype pressure vessel assembly. Surface contamination not to-,
exceed 4.61 curies. Displaced material from cutting operations not to exceed. 10.6 curies.
The irradiated components not to exceed 60,000 curies.

The package will be operated in accordance with the procedures described in Chapter 7 of the
application and in accordance with Naval Reactors, letter G#C98710723 datedFebruary 13, 1998.
The, package will be tested and maintained in accordance with the procedures in Chapter 8 of the
application.andin accordance with Naval Reactors letter G#C98-10723 dated February 13, 1998.

7. Revision.No. 6 of this certificate may be used until July 31, 2008.

8. Expiration date: July 31, 2012.
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REFERENCES

PWR-2 Lower Core Barrel Safety Analysis Report for Packaging, WAPD-LP(CES)CS-670 dated January
1982.

Supplements: Naval Reactors letters G#7241 dated December 2, 1982; G#84-452 dated March 28, 1984;
G#C92-03331 dated January 29, 1992; G#92-03546 dated June 5, 1992; G#92-03589 dated July 2, 1992;
G#97-05351 3 dated June 11,, 1997; G#C97-03596 dated August 28, 1997;.G#C98-1 0723 dated February

1.3,,19;i 9 00 ae ay5, 1998; G#02-0688 dated January 2002; and. G#07-00297."

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief
Licensing- Branch-
Divi§si6n of Spent Fuel Storage andý Transportation

Ofce of Nuclear.5Material Safety
and, Safeuards

Date: 1 th2 eZ
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2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or

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

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

a. ISSUED TO"(Name'and Address) b. 'TITLE AND IDENTIFICATION OF REPORT:OR APPLICATION

U.S.b epa'Irtment,of Energy Departmeht' qof.Energy application- dated
Division of'Naval'Reactors April 22, 1991, aS supplemented.
Washington, ýDC 20585

4. CONDITIONS

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

5.

(a) Packaging

(1) Model No.: Model 1 D1G Core Basket-Thermal Shield Shipping and, Storage

Container- .

(2) Description

The-Model 1DIG Core Basket-Thermal Shield+(CB-TS) Shipping and Storage Container is a
.rightcircular cylinder approximateyly 11inches in diameter and •ithei.209 :inches long(DiG
design hincluding impact limiter assembly) or 216 inches long (P2W design includingjimpact
limiter-assembly). Access for loading isprovided by a removable closure head. The.
conbrtaiine&r, c'o~n's~isting of the"cylinidrical side walls and the~bottom end, has a thr~eelayer
'Construction. with a steel inne r ~iessel approximately eight inches, thick, .covere with
approximnatelypnine inches of reinforced concrete whichiis encased by a- 3/8-ihch.thick outerh~ei•?• A'hithick: :steel preload.
s-he'll. --Thet CB-S is sedcured in ;place inside the container with ain,8-ic hc te r a
ring which is" bolt ed to tlheý inner vessel With 72 high strength bolts.

Clbsure6of the containment vessel is provided by the 6-inch thick steel closure head which is
fastened to the inner vessel with 72 high strength bolts. A steel closure ring is welded over
the bolts and provides containment. A carbon steel inner.impact-limiter is welded to the top
end of the closure ring. A wood outer impact limiter is bolted to the top plate of the container
outer shell.
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5. (a) (2) Description (continued)

For land transport, the shipping container is transported with its axis horizontal and is
supported .by a shipping skid. For sea transport, the shipping container is transported with its
axis vertical and is supported by a shipping frame assembly. The loaded container weighs
up to 1i85 tons.

(3) Drawings

Packagings for whichfabrication was begun bef reMarch, 1991,.,are constructed in
- accordancewith the General Electric Co'mpany Dbrawings contained-in Appendix 2.10.4 of

theaplictinand packagings for which fabrication was begun after March, 1991, area
constructed in accordance with the KAPL Drawings for the redesign configuration in
Appendix*2.10.4 of the application.

(b) Contents

One irradiated DIG core basket-thermal shield assembly, and not more than one core's
worth of irradiated DIG support assemblies, DiG lower control rod drive mechanisms, and
D1iG uppersupport assemblies; surface contaminat'inin the form of activated corrosion
products; and not more than 3.5 gallons of residual water.

6. (a) Preloading ofthe preload plate andIthe closure head and sealing the container must be done with a
temperature at or above +40 OF.

(b) Shipment of containers S/N .0.00001 through 0000007 shall be-made only when the average daily
(b)~ ~ ~ ~ ~ ~ ~~h Shpero container S/N/N 000008 throuqh:•;•~i;! 00.......

temperatum is "expected to be above +40 'F. Shpment of containers S/N 000008 through 000019
andS/N N00020 through N00031 'shall be.made hly'wn the average daily temperature. is
expected to be above +10 OF,' subjectto thefotlIWi, excetion: shipment of any o" "ntainer. with the
'closure head identified as 04241-171 D6617 P5, SER N0031~ (Forging S/N 13G4140) shall be made
only when the average daily -temperature is expected to be above +30 *F.

(c) The DiG CB-TS Shipment shall be made no earlier than 150 days after shutdown of the reactor.

7. The package shall be prepared forshipment and operated, in acIordancewith the Operating
Procedures in Chapter 7.0 of the application, and each packaging shall be tested and maintained in
accordance with the Acceptance Tests and Maintenance Program in Chapter 8.0 of the application.

8. For sea transport, the supplemental operating procedures and acceptance tests in Sections 11.0
and 12.0 of the submittal dated April 5, 2002, shall be used.
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9. Expiration Date: January 31, 2013.

REFERENCES

Department of Energy, Division of Naval Reactors, application dated April 22, 1991.

Supplements dated: Naval Reactors Letters G#92-03668, dated August 27, 1992; G#C95-10762, dated
April 10,, 1995; G#C96-03576, dated November 1, 1996; G#C02-0751, dated April 5, 2002; and

ýG#07-01492, datedApril 17, 2007.

FOR THE U.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: 3 O,
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name and Address)

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

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

"Care Independent M-140 Safety Analysis Report for
•Packaging," transmitted February 27, 1991, as
suppl~rementd

4. CONDITIONS

This certificate is conditional upon fI nents of 10 CFR Part 71, as applicab*:aieaithe cd6gions specified below.

5.

a) Packaging .

(1) Model No.: M-1 40

(2) Description~ ] *--

The M-1 40 i~s~Astain'Isssteel cask for transporting spent fuel. T'Fhe cask is a right circular
cylinder and Is transportehi'h the Lip~ot p~o•, tioh The package-approximate dimensions
and weights ape a$s follows:

Cavity aian,,,
Cavity height
Body outer diameter,
Body steel wall thickness
Package overall outer diameter
Package overall height
Packaging weight, including

standard internals
Maximum package weight,

including contents

70 inches
46 inches
98 inches
14 inches

126 inches
194 inches

315,000 pounds

375,000 pounds

The cask body is made from 304 stainless steel forgings. The cask walls are 14-inches thick
and the bottom plate is 12-inches thick. The cask body flange provides a seating surface for
the closure head and its protective dome. The flange contains 36 wedge assemblies located
radially around the inside diameter. Retention of the closure head is achieved by engaging
the wedges in a tapered groove in the circumferential edge of the closure head. The cask
body has 180 external cooling fins welded to the exterior wall. A support ring is welded to the
external cooling fins at a point above the center of gravity. The support ring seats on, and is
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5.(a)(2) Description (continued)

bolted to, the railcar mounting ring during transport. For sea transport, the center section of
the railcar is shipped with the package and serves as the package support structure. The
cask bottom is equipped with an energy absorber which is composed of five concentric
stainless steel rings varying in thickness and height.

The closure head is made from forged 304 stainless steel and is approximately 13-inches
thick and 81.7 inches in diameter. The closure head is equipped with an access port, which
is approximately 24 inches in diameterrandjs offset from the center of the closure head.
The access port plug is a stepp5eddesign ii• aximum diameter of approximately 31
inches and is attached t6. tti c~losure head by 24 bOlts. The closure head and access port
are sealed with double ethylene propylene 0-ring seals.Seal test ports are provided for the
closure head and aceess port seals. A stainless steel protective dome is positioned over the
closure head and is secured to the cask body flange by 12, ..38-inch diameter, 38.5-inch
long studs installed.-Jinp vertical direction and 6, 2.5-inch cdamo r, 9-inch long shear bolts

installed in the raaiaid.

The containment systemnis comoseii,26hp cdsk•b y the closufi)head, and the closure
head acce, swport plug. er e- seen penetraVon's in the standa'td containment system: a
closure head; a draini portj--ýa .'Ve~t poff~,a-dnd' an accb: port in the closure head, a
thermocoftjpe penetiationa water inlet petra nnd a water outl'et penetration:in-the
cask body( ,Each penet!ration" ied iifiatpkug and o a'adpuble ethylene propylene 0-ring
seal and is equippO witaleak test potFr some shipping conflgurations, two additional
penetrations rriay bij.ent in'tIe closure head: a removable fuel assembly (RFA) access
port and anothe; venipe atitr't~

The spent fuel modules are posit i•ri ' .i-d ihternats assemrnbly. The internals assembly is
composed of stac, k internal spacrplaites which haveopep ings for the spent fuel modules.
Theinternalsassemb has a top plate or top plate suf6•sembly which is preloaded by
springs against a retaining •rj9 fitted in a groove in the cask cavity wall. The internals
assembly may be a standard, Tel-- Type 'or Type 3 internals assembly.

(3) Drawings

The packaging is constructed and assembled in accordance with the Westinghouse Electric
Corporation Drawings in Appendix 1.3.2 of the application. Internals assemblies and fuel
modules are constructed and assembled in accordance with drawings in Chapter 1 of the
applicable Safety Analysis Reports for Packaging.
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5.(b) Contents

(1) Type and form of material

Spent fuel, limited to the following types, including associated activated corrosion products:

(i) S3G-3 spent fuel.

(ii) S8G spent fuel.

(iii) D1G Core 2 spent fueI•>. ,

(iv) D2W spent fuei•.

(v) A1Gspentfuel.

(vi). S6W spe nt fue 1.

(vii) S9G spent fuel. 'I "

(2) Maximum uantity of mata per

Total packag wei s aasd ernals aýsembly4 not to exceed 375,000
pounds; and •'-• ...

(i) For contents ..n.(b)4 )f)

S3G-3 spent fuel mOduies` t'6`a62,300 BW/hr-decay heat per package.

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

S8G spent fuel, not to exebed 51-,6091Btuihr decay heat per package (prototype spent

fuel modules), or 45,713Btu/hr decay heat per package (shipboard modules).

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

D1G-2 spent fuel with thermal limits as determined either by calculation of the wet
hold time using Curve B from Figure 3-5 of the Safety Analysis Report for Packaging
or by use of a shielding hold time from 8(b) below, whichever hold time is greater.
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5.(b)(2) Maximum quantity of material per package (continued)

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

D2W spent fuel modules, not to exceed 63,000 Btu/hr decay heat per package for
prototype spent fuel, 53,000 Btu/hr decay heat per package for shipboard Type 3
spent fuel modules, or 45,900 Btu/hr decay heat per package for shipboard Type 5
spent fuel modules.

(v) For contents described in (b)(1,v)(, )

Al G spent fuel with thermal limits as deerrnmied either by calculation of the wet hold
time using Curve C from Figure 3-5 of the Safety Analysis Report for Packaging or an
administrativO hold time of 50 days, whichever hold time is greater.

(vi) For coptehts -described in 5(b)(1)(vi): , ,
S6Wl spent fue"1<`'Il-?, ece••''.

sipoap'rn coe --modu7es, not to exceed 46'QI1 -tu/hr decay heat per package foroa
shipboard(,, cor o""o;: qty ':cor at the. time of container draining.

(vii) For contents describE

S9GI spent fuel -modul
time of contiiner drah

(c) Criticality Safety Index •

Spent fuel module

S3G-3
S8G
D1G Core 2
D2W
A1G
S6W
S9G

aBTIJ4'r decaV heat per package at the

a hr N

.Brt

100
.. 100

6o,
1600
.0

100
0
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6. For S3G-3 spent fuel shipments:

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in
Section 1.2 of the Safety Analysis Report for Packaging.

(b) Minimum fuel cooling time is 130 days after shutdown.

(c) Core age must be at least 4,000 logging corrected full power hours.

(d) Control rod hold-down devices must be ipstalled on cells which have control rods. Module
grapple adapters serve aspoisovn shipping gOd, l1Wddown devices for refueling shipments.

7. For S8G spent fuel shipments:

(a) Authorized fuel Ioadings, internals assembly, and other loading restrictions are specified in
Section 1.2 of the' Safet Analysis Report for Packaginq..

(b) Minimum fuel cooling time is 248 days after shutdownI£f r prototype modules and 157 days
after shutdown for shipboard module,,

(c) Full and parial fuel mod..es.may be shippedyi any ombination but all modules must be
shipped with contro o••ds.'

(d) Control rod holddown di ,es- .. installdon the cells. Module grapple adapters serv
as control rod holddown devices.

e

8. For D1G Core 2 spent fuel smen'ts.•" . ,

(a) Authorized fuel loadir19s, internals assembly, and other loading restrictions are specified in
Section 1.2 of the SafelV Analysis Report for Packaging,

(b) The minimum cooling time'shalJbeathe "greatWi` of 90 days for rail transport, 105 days for ship
transport, or that calculated from Curve B of Figure 3-5 of the Safety Analysis Report for
Packaging.

(c) Control rod holddown devices must be installed on rodded modules. The universal grapple

adapters serve as the control rod holddown devices.

9. For D2W spent fuel shipments:

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in
Section 1.2 of the Safety Analysis Report for Packaging.

(b) Minimum fuel cooling time is 180 days after shutdown'.

(c) Control rod holddown devices must be installed on all rodded modules. The universal
grapple adapters serve as the rod holddown devices.
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10. For Al G spent fuel shipments:

(a) Authorized fuel loadings, internals assembly, and other loading restrictions are specified in
Section 1.2 of the Safety Analysis Report for Packaging.

(b) All fuel clusters must be shipped with either control rods or poison shipping rods, with rod
holddown devices installed.

(c) Minimum fuel cooling time shall be the greater of 50 days after shutdown or that calculated

using Curve C from Figure 3-5 of the Sfety,,Analysis Report for Packaging..

11. For S6W spent fuel shipments: '

(a) Authorized fuel loadlhgs, internals assembly, and other loading restrictions are specified in
Section 1.2 of t!,e) :Safety Analysis Report for Packaging.

(b) The minimumWfuel c6olpg time before container shal, bi00 days after shutdown for
a shipboard e, g re or 450ysiýýfter shutdown for a proope core.

(c) All fuel modules must beshplbedJ withcbntrol ýods-d' trol rod restraints, and grapple
adapters installed. A m be instlldin each module holder port.

12. For S9G spent fuel 8hipmefttse-,;

(a) Authorized fufetloadl s, interna[s assembyI-Ddan other loading restrictions are specified in
'oS lsits$Report Or4Packfag.nSection 1.2 Wf4the Sr .g..)

(b) The minimum fuel cooling time is, "IOday. '

(c) All S9G spent fuel modbiles must have control rods, cotrol rod holddown devices, and
grapple adapters installed.,

13. The package must contain no more than 6 gallons -f residual water, except that shipments of D2W
recoverable irradiated fuel may contain up to 11 gallons of residual water.

14. Failed fuel or fuel with defective cladding is not authorized for shipment.

15. Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of the
application, except:

All containment seals, including the main closure head seal, must be replaced with new seals
within the 12-month period prior to each shipment, or earlier if inspection shows any defect.
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16. The package must be prepared for transport and operated in accordance with Chapter 7 of the
application, except:

The containment seals, excluding the main closure head seal, must pass a leak test after
final closure prior to each shipment. The leak test must have a sensitivity of at least 1 x 10-3

std-cm3/sec.

17. Prior to first use, and within the 12-month period prior to each shipment, all containment seals,
including the main closure head seal, must be leak tested to show a leak rate no greater than 1 x
10-4 std-cm 3/sec. The leak test must have a sensitivity of at least 5 x 10-5 std-cm3/sec.

18. Revision No. 11 of this certifiote may be used until May 31, 2007.

19. Expiration date: October 311, 2011. I

REFERENCES

"Core Independent M-1 40 Safety

Supplements dated: May 28, June, 21
1992; October 14, 1994; ISdptember I
November 26, 1996; Febri•ry 10A5 9,)
and April 18, 2006.

ýnsmitted February 27, 1991.

I and 7, August 17, and December 2,
13, August• , September 26, and

11i; iMaych 5 and November 27, 2002;

I

COMMISSION

Sperft FieI Pr6je-ct Office
Office of Nuclear Material Safety
and Safeguards

Date: ('•'ou\ 12-.
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2. PREAMBLE

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

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

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

a. ISSUED TO (NaIme and Address)

U.SL.1Dpartment of6n ergy
Division of Nav/al Reactors'
Washington, DC 20585

3ONDITIONS <

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

S*fet Analysisý Report f0r Packaging for CGN
'RGacto CGompartment Disposal,

daed j~ly4,2, 1994, as su'pplemen~ted.

4.:

This certificate is conditional upon of 10 CFR Part 71., as

5.

(a) Pa

(1)

(2)

ckaging f " .

ModelNo. 4GNR "co.lge

Description

The package oonsisti• 4 onedeacti' a fuele GN 36"-37, 38, 39, or 40 (36-40)
Re'actor.. tonig ph i te remai ,r of the cruiser hull and

Cprea or stir comp•ar nt, within a welded steel
preparedforshpentbyenc sin
container. The p~c ge is approx rt,,y~ Cylndrica. ab,-,4,0;feet' high an aot.32-feet in
diameter. The eirdpackage pol nlarged base

c.ntainiig supporti .sfir.•.hich extend approximateiT0 feet beyond the diameter of the-
packae nd'prvde. lift poin'ts' forthe packag'ei, cý'ontainer is 'constructed Iof hidgh
strength steel'(MIll-S-22698). _The'_i'-tr-'i' rer~-men decks, inner-bofttm tank structure,secondary shield, dprimarshi dn roe

cotanr yvyldn.,'he eato omatmn componenitsredi~ihed'of ~tater, except flor
small-inaccessible pockets The maximum weight of, ahe CGN. 6-40 package is 5Q000,00
pouns..n Potentially radioactive6 contaminated -componenits 7and piping-from ýareas outside the
reactor compartment may be secured: Within the package.

(3) Drawings

The packaging is constructed in accordance with the drawings in Chapter 1 of the
application.
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5.(b) Contents

(1) Type and form of material

Activated structural components associated with the CGN 36-40 reactor, plant piping, ion
exclhanger resin, purificationjfilter media (which may be solidified),4 and other components
contaminated with radioactive corrosion products (crud). Residual liquid,, primarily water,.

,some of which contains low level radioactivity, may be present in quantities up to 850 gallons
in the CGN 36-40 package..,

.(2) Maximum quantity of

The maximum qua
the quantities sp.6

6. (a) The shipment of oi

(b) The shipmed.bf a

7. The Lowest Servire Temp
not be shipped unless its I
during shipment 9j`,The PaO

and9 activation) shall not exneed

in 6139 days After shutdown.

8. (a) For, CGN; 3(
6.8 cu nes.,
shall be lesi
unsolidified

r resin shall be less than
;h has not-been solidified)
ion exchanger resin and

4(b) For CGN 38-40 a es, the-COr-6 ne content of ionxhanger resin !shall be less than
6.8 curies. The Co.60 curie content ofpurification filtenedia (which has not been solidified)'
shall be less than 5.3curie .The comblned C curi content of ion exchanger resin and
unsolidified purification filtermeiaeshal:ba 6ýsthan 9.58 curies.•,+ • ... •+•++++=• +i• +°=+,+•;++++,•u ,o ,,,+++++:••+ +•,+;++++++;'•'• + "+ ++.,+ + ••' +++. + + + + + + .8 u~ s " + + • '.+ +++ +•., +,- . ; + .+. •• • ..... .•....... :... . .•••+44 ,-:

9+ +:• .. +"
(a) CG+•N36-37 reactor vessels shall have been operated for less than 18,683 effective full

power hours.

(b) CGN 38;40 reactor vessel shall have been ;operated for less than 14,300 effective full power
hours.

10. 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 Chapter 7 of
the application.

(b) The package must be acceptance tested in accordance with Chapter 8 of the application.

I. Revision No. 3 of this certificate may be used until February 28, 2007.

12. Expiration date: February 28, 2011
587

I
I



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
10-o CFR 71 CERTIFICATE OF .COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

10CR7a. CERTIFICATE NUMBER b. REVISION NUMBER c.DOCKET NUMBER jd. PACKAGE.IDENTIFICATION NUMBER 7A G E PAGES

9794 . 4 7179794 I USN9794/B(U)-96 3 OF 3j

REFERENCES

"Safety Analysis Report for Packaging for CGN Reactor Compartment Disposal," dated July 12, 1994.

Supplements Dated: November 10, 1994; July: 14, 1995; November 22, 1996; June 16 and July 17, 1998;
December 22, 1999; and August 30, 2005.

FOR THEU.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, ChiefS
Licensing Section
Spent Fuel Project Office

.. '-Office.-ofNuclear Materialf.ty.
and Safeguards

Date: rZ 10

4)e
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2. PREAMBLE

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

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

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

a. ISSUED TO (Name, and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Energy Irradiated• Component Disposal Container
Division of Naval Reactors Safety Analysis Report for Packaging
Washington, 'D.C.20585 dated July 10, 1997, as supplemented.

4. CONDITIONS

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

&•5." . ;

(a) Packaging

(1) Model No.: Irradiated Component Disposal Container (ICDC)

(2) Description

The Model No.. ICDC is stainless steel cask with an impact limiter at the upper end.
The:,cask body is cylindrical in shape with overall dimensions of approximately 134.6
inches long by 122 ilches'diameter at the container b64y'flange. The cask cavity is
approximately 134.6 inches long by 91 inches diameter. The wall of the cask is 304
stainless steel, 10 inches ,thick,.at- the bottom and 5 inches thick at the top. The
bottom of the cask is an 11 inch thick circular steel plate. Thecask lid is closed by a
full penetration weld. The upper impact limiter is a stainless steel ring attached with
21 studs to.the cask body. A centering plate and pedestals, welded to therbottom
end plate, are used to position the, contents.within the package. The maximumr
weight of the package is 200,000 pounds. The maximum weight of the contents is
approximately 36,300 pounds.

(3) Drawings

The package is constructed in accordance with the drawings, figures and sketches
included in the application documents (see References, below).
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NRC FORM 61B U.S. NUCLEAR REGULATORY COMMISSION
(8-2CtJ•C

10 CFR 71, CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBR jC. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9795 3 71-9795 USN9795/B(U)-85 2 OF 3

5. (b) Contents

The contents of the package are cell support housings and other miscellaneous core
components from a.spent reactor core. The maximum number of these components per
package is specified in Section 1.1 of the application. The other contents of the package
include potential residual water not greater than 6 gallons, diatomaceous earth desiccant to
absorb the residual water and a stainless steel pumpdown lance which may be left in the
package. The maximum radioactivity of the contents is 5,600 curies. The total radioactivity
is :based on transport no earier than 50 days after core shutdown.

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

(a) The package must be-prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of th6 application. .

(b) The packaging must meet the Acceptance Tests and Maintenance Program in Chapter 8 of

the application.

(c) The package may contain no more than 6 gallons of residual water.

(d) The ICDC shall be shipped noearlier than 50 days after core shutdown.

(e) The total number of cluster joint stud remnants, oaded into each ICDC must not exceed 25.

(f) The gross weight ofthe package shallnot exceed 200,000 pounds.

7. Expiration date: April 30, 2013.
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NRC FORM 61h

15 CFR 1

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

i
1 a CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES',

9795 3 71-9795 USA/9795/B(U)-85 3 OF 3

REFERENCES

Irradiated Component Disposal Container Safety Analysis Report for Packaging dated
July 10, 1997.

Supplements dated: U.S. Department of Energy, Division of Naval Reactors letters G#C98-11009, dated
December 2, 1998; G#99-03507, dated May 3, 1999; G#C02-4083,dated October 23,
2002; and G#07-04227, dated November 5, 2007.

FOR -THE U.S. NUCLEAR REGULATORY COMMISSION

Robert A. Nelson, Chief
Licensing Branch
Division of Spent Fuel Storage and Transportation
Office of NuclearMaterial Safety

and Safeguards

Date: January3 . 2008,
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U.S. Nuclear Regulatory commission
List of Packages by Package Type

09/30/2008

Type of Packaging: BYPROD. NORM. FORM

Model

CI-20WC-2A

Package ID #

USA/9098/B( )

USA/9320/B(U)-96

USA/9184/B(U)

Expiration
Date

10/01/2008

05/31/2012

07/31/2009

MIDUS

PAS-1
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U.S. Nuclear Regulatory-Commission
List of-Packages by Package Type

09/30/2008

Type of Packaging: BYPROD. SPEC. FORM

Model

A-0109

C-I

EAGLE

F-294

F-423

F-430/GC-40

F-431

IR-100

LCG-25A

LCG-25B

LCG-25C

MW-3000

NPII-20WC-6

NPI-20WC-6 MKII

OP-100

OP- 660

OPL-660, OP-660

SENTINEL-10OF

SENTINEL-25A

SENTINEL-25B

SENTINEL-25C

SENTINEL-25C3

SENTINEL-25D

SENTINEL-25E

Package ID #

USA/6280/B( )

USA/9036/B(U)-96

USA/9287/B(U)-85

USA/9258/B(U)-96

USA/9299/B(U)-85

USA/9290/B(U)-85

USA/9310/B(U)-96

USA/9157/B(U)-85

USA/4888/B( )

USA/4888/B()

USA/4888/B( )

USA/9030/B( )

USA/9102/B(

USA/9215/B(U)

USA/9185/B(U)-85

USA/9283/B(U)-96

USA/9283/B(U)-96

USA/5862/B( )

USA/4888/B( )

USA/4888/B( )

USA/4888/B( )

USA/4888/B( )

USA/4888/B( )

USA/4888/B( )

Expiration
Date

02/28/2005

10/31/2011

12/31/2009

12/31/2013

03/31/2012

02/28/2012

06/30/2009

09/30/2009

10/01/2008

10/01/2008

10/01/2008

10/01/2008

10/01/2008

05/31/2013

12/31/2008

06/30/2013

06/30/2013

10/01/2008

10/01/2008

10/01/2008

10/01/2008

10/01/2008

10/01/2008

10/01/2008
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

Type of Packaging: BYPROD. SPEC. FORM 09/30/2008

Model
SENTINEL-25SF

SENTINEL-28

SNAP-21

SPEC 2-T

SPEC-150

SPEC-300

URIPS-BA & -8B

URIPS-8B

1500

1813.75

5979

5984

650L

6801-OP

702

741-OP

770

865

880 SERIES PKG

976 SERIES

Package ID #

USA/4888/B( )

USA/9030/B(

USA/5830/B(

USA/9056/B(U)

USA/9263/B(U)-96

USA/9282/B(U)-96

USA/6786/B( )

USA/6786/B( )

USA/5939/B()F

USA/5796/B(U)

USA/5979/B( )

USA/5984/B( )

USA/9269/B(U)-96

USA/9035/B(U)-96

USA/6613/B(U)-96

USA/9027/B(U)-96

USA/9148/B(U)-85

USA/9187/B(U)-96

USA/9296/B(U)-85

USA/9314/B(U)-96

Expiration
Date

10/01/2008

10/01/2008

10/01/2008

04/30/2010

06/30/2010

04/30/2010

10/01/2008

10/01/2008

10/01/2008

08/31/2007

10/01/2008

08/31/2007

11/30/2010

06/30/2010

06/30/2013

08/31/2011

03/31/2013

12/31/2008

03/31/2011

06/30/2010
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U.S. Nuclear Regulatory Commission
List of Packages byPackage Type

09/30/2008

Type of Packaging: FISSILE URANIUM

Model

ABB-2901

ANF-250

ATR

ATR FFSC

BW-2901

CHT-OP-TU

DHTF

D2G POWER UNIT

ES-3100

ESP-30X

FSV-3

INNER HFIR UN

LIQUI-RAD

MAP-12, MAP-13

MCC-3 -4 & -5

MCC-4

MCC-5

MFFP

MODEL B

MODEL 1 S-6213

MODEL 2 S-6213

NCI-21PF-I

NONE SPECIFIED

NPC

Package ID #
uSA/9274/AF

USA/9217/AF

USA/9099/B(U)F-85

USA/9330/AF-96

USA/9251/AF.

USA/9288/B(U)F-96

USA/9203/AF

USA/6441/B( )F

USA/9315/B(U)F-96

USA/9284/B(U)F-85

USA/6347/AF

USA/5797/B(U)F.

USA/9291/B(U)F-85

USA/9319/B(U)F-96

USA/9239/AF

USA/923-9/AF

USA/9239/AF

USA/9295/B(U)F-96

USA/6206/AF

USA/9186/B(U)F

USA/9186/B(U)F

USA/9234/B(U)F

USA/6406/AF

USA/9294/AF-85

Expiration
Date

09/30/2012

06/30/2010

01/31/2009

07/31/2013

01/31/2013

03/31/2010

02/28/2011

09/30/2008

04/30/2011

05/31/2010

10/01/2008

09/30/2012

10/31/2011

01/31/2013

03/31/2012

03/31/2012

03/31/2012

06/30/2010

10/01/2008

03/31/2012

03/31/2012

12/31/2008

03/31/2008

11/30/2010
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

Type of Packaging: FISSILE URANIUM 09/30/2008

Model

OUTER HFIR UN

PADUCAH TIGER

PATRIOT

RA-3

RAJ-II

SP-1 SP-2 SP-3

SP-2

SP-3

SRP-I

ST

TN-55

TNF-XI

TRAVELLER STD

TRAVELLER XL

TRIGA-I

TRIGA-II

UBE-1

UBE-2

UNC-2600

UX-30

WE-1

235R001

5X22

51032-1

51032-2

Package ID #

USA/5797/B(U)F

USA/6553/AF

.USA/9292/AF-85

USA/4986/AF

USA/9309/B(U)F-96

USA/9248/AF

USA/9248/AF

USA/9248/AF

USA/9285/AF-85

USA/9246/AF

USA/9328iAF-96

USA/9301/AF-85

USA/9297/AF-96

USA/9297/AF-96

USA/9034/AF

USA/9037/AF

USA/9280/AF-85

USA/9281/AF-85

USA/5086/B(U)F

USA/9196/AF-96

USA/9289/B(U)F-85

USA/6386/B(U)F

USA/9250/B(U)F-85

USA/6581/AF

USA/9252/AF

Expiration
Date

09/30/2012

10/01/2 008

08/31/2010

10/01/2008

11/30/2009

02/28/2009

02/28/2009

02/28/2009

10/31/2013'

11/30/2011

04/30/2012

08/31/2013

03/15/2010

03/15/2010

12/31/2010

12/31/2010

.05/31/2013

08/31/2013

02/28/2009

02/28/2011

02/28/2009

04/30/2010

03/3.1/2008

10/01/2008

10/31/2008
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

09/30/2008Type of Packaging: FISSILE URANIUM

Model

927A1 & 927C1

Package ID #

USA/6078/AF

Expiration
Date

10/0i/2008

10/01/2008927C1 USA/6078/AF
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

09/30/2008

Type of Packaging: IRRADIATED FUEL

Model

BMI-1

CNS 1-13G

FSV-l UNIT 3

GA-4

GE-100

HI-STAR 100

IF-300

M-140

NAC-LWT

NAC-STC

NAC -1

NLI-1/2

NUHOMS MP187,

NUHOMS-MPI 97

T-2

TN-FSV

TN-68

TN-8

TN- 8L

TN-9

TS125

UMS UNIVERSAL

125-B

2000

Package ID #

USA/5957/B( )F

USA/9216/B( )F

USA/9277/B( )F

USA/9226/B(U)F-85

USA/5926/B( )F

USA/9261/B(U)F-85

USA/9001/B( )F

USA/9793/B(U)F-85

USA/9225/B(U)F-96

USA/9235/B(U) F-96

USA/9183/B( )F

USA/9010/B( )F

USA/9255/B(U)F-85

USA/9302/B(U)F-85

USA/5607/B( )F

USA/9253/B(U)F-85

USA/9293/B(U)F-85

USA/9015/B( )F

USA/9015/B( )F

USA/9016/B( )F

USA/9276/B(U)F-85

USA/9270/B(U)F-96

USA/9200/B(M)F

USA/9228/B(U)F-96

Expiration
Date

10/01/2008

10/01/2008

10/01/2008

10/31/2013

10/01/2008

03/31/2009

10/01/2008

10/31/2011

02/28/2010

03/31/2009

09/30/2004

10/01/2008

10/31/2008

08/31/2012

10/01/2008

05/31/2009

02/28/2011

10/01/20008

10/01/2008

10/01/2008

10/31/2012

10/31/2012

06/30/2011

05/31/2011
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U.S. Nuclear Regulatory Commission
List of Packages by Package Type

09/30/2008

Type of Packaging: PU AIR

Model

PAT-I

Package ID #

USA/03.61/B(U)F-96

Expiration
Date

03/31/2009
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U.S. Nuclear Regulatory Commission
List of Packagesoby Package Type

09/30/2008

Type of Packaging: PU NORM. FORM

Model

HALFPACT

NRBK-41

Package ID #

USA/9279/B(U)F-85

USA/9221/B( )F

USA/9212/B(M)F-85

USA/9218/B(U)F-85

Expiration
Date

10/31/2010

10/01/2008

02/28/2010

08/31/2009

RH-TRU 72-B

TRUPACT-II
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U.S. Nuclear Regulatory Commission
List of Packaqes by Package Type

09/30/2008

Type of Packaging: PU SPEC. FORM

Model

NEUTRON SOURCE

Package ID #

USA/5757/B( )F

USA/9329/AF-96

Expiration
Date

10/01/2008

11/30/2011S300
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U.S. Nuclear Regulatory Commission
List of Packages by.Package Type

09/30/2008

Type of Packaging: WASTE, B

Model

CGN RCDP

CNS 1-13C

CNS 1-13C II

CNS 10-160B

CNS 3-55

CNS 8-120B

D1G CB-TS

ICDC

N-55

PWR-2 CORE BAR.

SSN 688

S3G CBDCA

S5W REC. COMPT.

TN-RAM

10-142

3-82B

Package ID #

USA/9794/B(U)-96

USA/9081/B(

USA/9152/B( )F

USA/9204/B(U).-85

USA/5805/B().

USA/9168/B(U)

USA/9792/B(U)

USA/9795/B(U)-85

USA/9070/B(U).

USA/9791/B(U)--85

USA/9788/B(U)-85

USA/9786/B(U)

USA/9788/B(U)-85

USA/9233/B(U)

USA/9208/B(

USA/65741B( )

Expiration
Date

.02/28/2011

10/01/2008

10/01/2008

10/31/2010

10/01/2008

06/30/2010

01/31/2013

04/30/2013

01/31/2010

07/31/2012

09/30/2013

08/31/2011

09/30/2013

04/30/2010

10/01/2008

10/01/2008
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