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{| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
wermT CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
Al 8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
8068 7 7 71-9068 USA/9068/8B( )F 1 OF 3 ]
2. PREAMBLE

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

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

8. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy R Ty us. Department of Energy application
Washington, DC 20585. dated November 7, 1991, as supplemented

4. CONDITIONS ~

This certificate is conditiona! upon fulfilling the requirements of 10 CFR Part 71, as applicabls, and the conditions specified below.

5.

(a) Packaging ‘ | : {

()
2

(3)

Model No.: BCL-2 : i
Description

A stee! encased, lead shielded shipping package. The packaging is provided with a
recessed, plug-type lid and gasketed, bolted closure; lifting and tie-down devices; and a
drain line penetration. Containment for the contents is provided by an inner can assembly or
by material in special form. The packaging has dimensions, weight, and shielding as
follows:

Exterior height, in. ’ ‘ 18.2

Exterior diameter, in. 165

Cavity height, in. 5.25

Lead shielding, in. 45

Loaded weight, Ib. 1,360 (incl. 110-b. skid)
Drawings

The packaging is constructed in accordance with Battelie Memorial Institute Drawing
No. BCL2-01, Sheets 1 and 2, Rev. D.

The inner can assembly is constructed in accordance with Battelie Memorial Institute
Drawing No. BCL2-47, Rev. B.
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5. (b) Contents

(1)  Type and form of material
Byproduct material, source material, and special nuclear material in solid metal or
oxide form, which is packaged within the inner can assembly specified in ltem
5(a)(3), or which mests the requirements of special form radioactive material.

(2) Maximum quantity of material per package
Not to exceed 200 watts d'ecay’hea‘i. and
(i) Fissile material not to exceed 50 gratﬁs U-235 equivalent mass.
(i) Fissile material not to exceed 2,000 grams U-235 equivalent mass.

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

Minimum transport index to be shown on
label for nuclear criticality controf:

-

For contents described in 5(b)(1) o : ‘.

and limited in 5(b)(2)(i): .04
For contents described in 5(b)(1) ‘
and limited in 5{b)(2)(ii): : _ : . 100
6. Plutonium in excess of 20 curies per package must be:in the form of metal, metal

alloy or reactor fuel elements.
7. The U-235 equivalent mass must be determined by the following method:

U-235 equivalent mass equals U-235 mass plus 1.75 times U-233 mass plus 1.60
times Pu mass.

8. At the time of delivery of the loaded package to a carrier for transport, the package contents must
be (1) dry (contents of inner can assembly must not decompose up to a temperature of 750°F) and
the fissile material unmoderated (H to X atomic ratio less than 2), and (2) so limited that the dose
rate will not exceed 10 millirem per hour at one meter from the external surface of the package.

9. The maximum gross weight of the cavity contents must not exceed 20 pounds (inner can assembly,
radioactive material, etc.)
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B CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
¢. CERTIFICATE NUMBER b. REVISION NUMBER . DOCKET NUMBER d. PACKAGE 1DENTIFICATION NUMBER PAGE PAGES
0068 7 71-9068 USA/S068/B( )F 7 3 OF 3

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

(a) Each package shall be maintained in accordance with Section 8.0 of the application, as
supplemented.

(b) The package shall be prepared for shipment and operated in accordance with Section 7.0 of
the application, as supplemented.

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

12.  Expiration date: May 31, 2007. " e |
REFERENCES
U.S. Department of Energy application dated November 7, 1991. »
Supplements dated: April 10, 1892; January 27, 1997; and May 29, 2002. ‘ |
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director A

- Spent Fuel Project Office “

Office of Nuclear Material Safety
and Safeguards {

Date: June 3, 2002
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NRC FORM 618 us. L
(3-96) CERTIFICATE OF COMPLIANCE NUCLEAR REGULATORY COMMISSION

10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES ,

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| e. TOTAL NUMBER PAGES
9069 11 USA/9069/B( )F.. 1 3

<. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meeté’tj\e applicable sai‘cfy standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Malenal "

92192 (92100 0L QLWL

¥

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

LIOL

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 of Energy Westinghouse Electric Corporation
Washington, DC 20585 application dated October 30, 1981,
as supplemented.

¢. DOCKET NUMBER 71-9069

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.: MO-1
(2) Description

SOLIOLIOLIOLIUL U2 PL 0L UL 192 (01 WL (U2 UL OLPLS

Steel overpack consist1ng of a 12 gauge outer shell (45" x 47" x 206")
and a 10 gauge inner. 'shell (max 37" x:37" x 186"). The volume between
the shells is filled with a"shock-and-thermal-insulating material
consisting of rigid polyurethane foam. " The upper and lower sections of
the overpack are secured by 12 ratchet binders and 12 high strength 5/8"
latch pins. The fuel assemblies are held in place within the overpack by
a strongback and adJustable clamping. assemb]y (shock mounted). Neutron
absorber plates are located between the fuel assemblies. The package is
equipped with 1ifting, tie-down and pressure relief devices. Gross
weight of the package is 8,600 pounds. °

Drawings

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing No. 1581F50, Sheets 1 and 2, Rev. 1. Fuel rod
container is constructed in accordance with Westlnghouse Electric
Corporation Drawing No. C5650D55, Rev. 1.

LWL IOL WL SOL SOL UL SOL UL IOLIOL (0L (92 SOL UL WL UL (W2 (WL (OL (OL S
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U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9069 - Revision No. 11 - Docket No. 71-9069

5.(b) Contents

(1) Type and form of material

Uranium dioxide as stainless steel or aluminum clad unirradiated rods of
the following specifications:

SST Clad AL Clad
Pellet diameter (max), in 0.446 0.406
Rod diameter (nom), in 0.476 0.475
Fuel length (max), in 70.0 61.0
2%y enrichment (max), w/o 4.02 2.5

(2) Maximum quantity of material per package

Two inner containers as described in 5(a)(3) containing not more than a
total of 70 kilograms U-235.

Transport Index for Criticality Control

Minimum transport index to be shown
on label for nuclear criticality control: 1.6

Two (2) neutron absorber plates consisting of 0.19" thick, full length,
stainless steel containing 1.3 percent minimum boron or 0.19" thick OFHC copper
must be installed between the active area of the fuel assemblies.

Fuel rods must be closely packed in the fuel rod container on no more than an
equivalent metal-to-metal square lattice. Partially loaded fuel rod containers
must be fitted with a minimum of three, equally spaced blocks, of which the
noncombustible portion of the blocks and the method by which they are secured
must assure that the rods are maintained on no more than an equivalent metal-
to-metal square lattice within the fuel rod container.

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 assembly.
The ends of the sheath must not be folded or taped in any manner that would
prevent the flow of liquids into or out of the sheathed fuel assembly.
Alternatively, the fuel assembly may be enclosed in an elongated plastic bag or
sheath along its full length. At the bottom end of the fuel assembly, the bag
will be cut off or folded back to assure that the entire cross section of the
lower end of the assembly is unobstructed. When the folding is used, the
portion of the sheath that is folded back will be cinched with tape near its
end to hold it in place, and the length will be such that when the assembly is
loaded in the packaging, the folded sheath will be clamped in place in at least
two grid locations. The top end of the bag may be gathered together and taped
closed. However, the top end then will be slit on all four sides. The slits
will run perpendicular to the axis of the assembly and will extend the inner
distance between the top nozzle pads and spring clamps (approximately 60
percent of the length of each side). The slits will be made in a plane near
that formed by the top of the pads and clamps.
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£ Department of Energy supplements dated: April 2 and June 14, 1984; December 24, 1996;
IC and November 7 and December 10, 1997. : .

2 gl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION 5
% B
. Page 3 - Certificate No. 9069 - Revision No. 11 - Docket No. 71-9069 i
.g ]
V-t E
3 9. In addition to the requirements of Subpart G of 10 CFR Part 71: E
S (a) The package must be prepared for shipment and operated in accordance with [}
S Chapter 6.0 of the application. g
F (b) Each packaging must meet the acceptance tests and maintenance program of b
f Chapter 7.0 of the application. g
3 10.  The package authorized by this certificate is hereby approved for use under the i
e general license provisions of 10 CFR §71.12. i
' i
\C 11. Expiration date: December 31, 2002. i
= j
g REFERENCES i
g Westinghouse Electric Corporation application dated October 30, 1981. ]
i ;o B ]
g Westinghouse supplements dated January 24, 1992 and December 31, 1996. i
i S i

i

}

]

;

2 | FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R Chappe11,;Ch1ef \
‘Package Certification Section
.. Spent Fuel Project Office . ,
“Office of Nuclear Material Safety
and Safeguards .
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Date: December 16, 1967
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NRC FORM 618
(8-2000)
10CFR71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER

9070

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

15 71-9070 USA/2070/B(V) 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 applicable safety standards set
forth in Title 10, Code of Federal Regutations, Part 71, "Packaging and Transportation of Radicactive Material.”

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

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

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

Packaging Technology, Inc.
4507-D Pacific Highway East

VECTRA Technologies, Inc. application dated
July 21, 1994, as supplemented.

Tacoma, WA 98424-2633

4. CONDITIONS

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

(a)

Packaging
(1) Model No.: N-55
2 Description -

)

A low carbon steel overpack filled with rigid polyurethane foam. The containment
vessel is a 55-gallon steel drum. The overpack is a right circular cylinder 48 inches
high by 32 inches diameter with a 34-1/2-inch high by 24-inch diameter cavity. The
18 or 20-gauge galvanized steel shell is filled with 3-pound per cubic foot rigid
polyurethane foam. The inner shell is molded fiberglass. Closure of the upper and
lower (lid and body) sections of the overpack is provided by four toggle clamps, and a
neoprene gasket at the stepped joint between the two sections. Four lugs are
provided for lifting. The steel drum is minimum 18-gauge steel with a minimum
14-gauge Iid and a gasket. Closure of the drum is by way of a 12-gauge locking ring
with dropped forged lugs and a 5/8-inch diameter bolt and lock nut. The package
gross weight is approximately 750 pounds.

Drawing

The packaging is constructed in accordance with Nuclear Packaging, Incorporated
Drawing No. X-60-200D, Rev. C, or X-60-200D-SP, Rev. J.
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NRC FORM 618
(8-2000)
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1, a. CERTIFICATE NUMBER b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
8070 15 71-9070 USA/9070/B(V) 2 OF 3
(b) Contents
1) Type and form of material
(a) Radioactive material in the form of dewatered, solid or solidified materials
meeting the requirements of low specific activity material, contained in steel
drums.
(b) Radioactive material meeting the requirements of special form radioactive
material, contained in steel drums.
(c) Radioactive material in the form of solid metal pieces or activated solid metal
components, contained in steel drums.
2) Maximum qﬁahtity of material per package . .
Greater than Type A quantities of radioactive material. Fissile material contents not
to exceed the generally licensed mass limits as specified in 10 CFR §§71.18 and
71.22. Plutonium in excess of 20 curies per package must be in the form of metal,
metal alloy or reactor fuel elements, or must meet the requirements of special form
radioactive material. lntgmal decay heat not to exceed 3 watts.
6. The maximum weight of contents; including drum, not to exceed 550 pounds.
7. The steel drum must be in accordance with Appendix 1.3.2 of the sup‘blefnent dated October 20,
8. The drum must be securei); positioned in the overpack.
9. Contents must be securely positioned so that protn.isioﬁé will not puncture the drum under normal or
accident conditions. s

10.  The lifting lugs must be rendered inoperable for tie-down during transport.

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

(a)

(b)

()

The package must mest the Acceptance Tests and Maintenance Program of Chapter 8.0 of
the application; and

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

Authorization by this certificate only applies to the N-55 package S/N PT-001, fabricated by
Packaging Technology on January 21, 1999.
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l NRC FORM €18 U.S. NUCLEAR REGULATORY COMMISSION
B | Dy CERTIFICATE OF COMPLIANCE
) FOR RADIOACTIVE MATERIAL PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
” 9070 15 71-9070 USA/8070/B(U) 3 OF 3

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

13.  Expiration date: January 31, 2005.

BREFERENCES

VECTRA Technologies, Incorporated, application dated July 21, 1994,
Supplements dated: August 22 and October 2'0,, 1994; and February 6, 1998.
Transnuclear, Inc., supplement dated February 5, 1998, and December 3, 1999,

Packaging Technology, Incorporated, letter dated April 11, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl

E. William Brach, Director

Spent Fuel! Project Office ~ =

‘Office of Nuclear Material Safety
and Safeguards e

Date: November 6, 2000 | LT
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U.8. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

8. CERTIFICATE NUMBER

3081

l NAC FORM 818
(8-2000)
19 CFR 71

. REVISION NUMBER ¢ DOCKET NUMBER o PACKAGE IDENTIFICATION NUMBER PAGE PAGES

13 71-9081 USA/3081/8() 1 OF 3

2. PREAMBLE

a. Thia certificats is Issusd to certily that the package (packaging and contants) described in tem 5 below mests the applicable safety standards set
forth in Title 10, Coda of Federal Regulations, Pat 71, "Packaging and Transpordation of Radicactive Matedal.”

b. This cortificats doss not relieve tha conaignor from comglianca with any requirement of the regulations of the U.S. Dapartment of Transportation or
other applicable ragutatory agencies, including the govemmant of any country through or lnto which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BAS!S OF A SAFETY ANALYSIS AEPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Duratek _ Hqgem-Nuclear Systems, Inc., application dated
140 Stoneridge Drive & %Elh. ?@ ﬁlﬁ@gag,m. 1387, as supplemented.
Columbla, SC 29210 b Bl asd

N el ]
Ty ¥ _}*‘
> g R P
sty izé"

4. CONDITIONS

This cartificats is conditional upon ti{fiing m%l'ﬁqgmgmu ot 10CFR Part 71, as appllcagla;:ﬁgl"{ﬁ.
4 X i s
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(1)
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A stael_-gncasg% : l@puci: gﬁxgggg‘qa_gw e packdyingis a steel double-
walled}ead-filled' cirgy ar"“c‘yjjgi_,,_iﬁxééfae!;;ﬁ g-type.flbad-fiﬂed lid is attached with
twelve;:3<3/4" bolts; ahd a:sliictnargaskefiQuter stedl:sheets are separated from the
cask wallg'ith small diaméteriwites? The éad shieiding is 5" in the sides, &" in the
base and 5-¥43n the lid. Two bolted-on steel ug: .are for lifting only. The lid has a
steel U-bar tér.ifting. , The cavity drain ling I3 closed with a plug. The cask is 39" in
diameter and 68—1Ig§;;aon%%_j_ll ) cavily js-28:1/2" In diameter and 54" long. The

,0UtEpounds.

package welight is about:
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e
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e
g !
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™

Drawings

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc.,
Drawing Nos. C-110-E-0005, Sheets 1, 2, and 3, Rev. 7; and C-112-B-0006, Rev. A.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
Semn CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
. CERTIFICATE NUMBER 5. AEVISION KUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9081 13 71-9081 USA/2081/8() 2 OF 3J ‘

(b) Contents
Type, form, and maximum quantity of material per package
(i) Greater than Type A quantity of byproduct material as solid metal. Decay heat not to

exceed 600 watts; or
(i) Decay heat not to exceed 5 watls, and:
Process solids, either dewatered,.solid, or solldified in a secondary sealed container
meeting the requlrgge@ﬂbx Ioﬁ:sﬁéqfﬁ%._aggi\[ity material; or Solid reactor
components in,secdndary containers, as requfired, that meet the requirements for low
specific actiy%ﬁgnm‘ﬁterial. kg %
R R
6. (a) For any packagpf%ontaining water and/or organic substances; vt Ich could radiolytically
generate combustible.gases, determination must be m‘agg},py'?'tvb and measurements or by
analysis of a‘:r"aﬁresen}g}ﬁig‘gpackage such that the falfowing critetia are met over a period of
time that is:tijte the eXgaigughipment time: e o
. fam ‘,‘r;:_“ : ;"’é'f""h. C Sk 3 ' &, &
(), = The hydrgakigerieratd £ 10 2 molarquantity that would be no
_“~ more,thariS3e: ilan¥ limits for offjgr inflammable gases) of
1:»*-‘ the Sﬁgbﬂ g ” fE psenfat STP;.(Se. no more than 0.063
) g-moleshp atTA7:pstE] RIS 10 e
T g TCrAK D R e s ik ==
o mmey  TERENNT  AdRUBRS i B .
(ii) ﬁ'ﬁhe sgpgmigﬁ'y C dreangl sk ea\iﬂy:must beﬁ@éned with a diluent to
1‘}gssuré“"yj;a"'' psubelimitad{ai5% by volfime in those portions of the
" packagewhi coyitinE rp‘,‘\\ gro&gmgreater tizig %.
L ) ;\JEM; i oy,
For any pakage delivered to'&afrier for transpof, the secondary container must be
prepared for shibment in the same manner in wﬂ@'bh determination for gas generation
is made. Shlpmenr%iodﬁ_begigs when ﬂ%package is prepared (sealed) and must
be completed withifi cé@evg{peegg shipment time.

(b) Forany package containing materials with radioactivity concentration not exceeding that for
low specific activity material, and shipped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination in (a) above need
not be made, and the timé restriction in (a) above does not apply.

7. Shoring must be provided to minimize movement of contents during accident conditions of transport.

8. Maximum gross weight of the contents, secondary container, and shoring is limited to 5,000 pounds.

g. The lid closure to the cask shall be secured by twelve, SA-354, Type BD, 1-1/4"-7 UNC x 2-1/4" long
bolts torqued to 320 ft-lbs + 10% (lubricated) or 420 ft-lbs + 10% (dry).

10.  The cask shall be delivered to a carrier dry and the cavity drain line shall be sealed with appropriate

sealant applied to threads of pipe piug.
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NRC FORM 618 , U.S. NUCLEAR REGULATORY COMMISSION
ScrAT CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
& CERTIFICATE NUMBER b REVISION NUMBER a. DOCKET NUMBER 4. PACKAGE IDENTIFICATION NUMBER PAGE PAGES I
9081 13 71-8081 USA/9081/B() 3 OF 3 j
11.  Prior to each shipment, tha leak test described in Section 8.2 of the application must be performed
No package is to be delivered to a carrier for transport with a detectable leak using the method of
Section 8.2.
12.  Radiation measuraments shall be made to determine that the dose rate does not exceed 30
mremv/hr at one meter from the surface of a dry loaded cask.
13.  Prior to each shipment, the lift lugs must be removed from the packaging.
14.  The contents described in 5(b)(ii) shall b &lransgoned__on a motar vehicle, railroad car, aircraft,
inland water cratft, or hold or deck ol a"ga goirib‘vésw ng_ned for sole use of the licensee.
15.  In addition to the requnrememsloTSubpan Gof 10CFR Par??f
(a) The padéage shall be prepared for shipment and opa:aigd accordance with the
Operatlpé‘Pmcedures in Chapter 7 of the applicatxo aa
(b) Therp*al:kage shafig ), anBewith the Mémtenance Program in
Chapter 8 of the‘ i 'k ;-':.f e
AT £ i g
6.  The package aut ‘b‘glzed by,,thxs cagb cate is, geraﬁx app;aw for use unde? the general license
provisions of 10 C FH §71 1’2;5 «—3 f e
H.: ‘l 7 4’:’ '——.:m
17.  Expiration date: January 3 m";’f’ ;5'::
1;;.-!:3 ~ ‘;““Q—"iﬁ
v R == G R
Chem-Nuclear Systems, Inc. agmtcatlon dated N %’a& “aw‘?

xi~ fa

Supplements dated: November 24 892, October 31, 1957, July 28, 4898, January 5, 2000, and

April 23, 2001,

Jate:

v 4 K

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl Sk

E. William Brach, Director

Spent Fuel Project Office

OCffica of Nuclear Material Safety
and Safeguards

July 25, 2001
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| B5| NRC FORM 618 . U.S. NUCLEAR REGULATORY COMMISSION i
L} (3-96) CERTIFICATE OF COMPLIANCE 0.
g7y 10crRT FOR RADIOACTIVE MATERIALS PACKAGES ~
:; 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ;:'
: 9098 2] USA/9098/B( ) 1 3 E
i)_ 2. PREAMBLE b’;}
: a. This certificate is issued to cenify that the packaging and contents described in ltem 5 below. meets the applicable safety standards set forth in Title 10, “:
. Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.” <,
- b. This certificate docs not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other 3:
: applicable regulatory agencies, including the government of any country through or into which the package will be transported. ~
o g
s 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION ::
P~ a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: ~
; ~
~ 4
P . -
: Department of Energy Department of Energy application dated I 4
: Washington, DC 20585 March 31, 1998, as supplemented. Ej
b ~
$ ¢
kol c. DOCKET NumBer 7 1-9098 BZ
f%| 4. CONDITIONS B:
This certificate is conditional upon fulfilling the requirements of 10.CFR Part 71, as applicable, and the conditions specified below. oy
3= 5. )
5 i}
I >,
! =
: '.f' . -y
; (a) Packaging P
) E:
D =<t
' (1) Model Nos.: CI-20WC-2 and CI-20WC-2A E:
2 &
; (2) Description 3
s p —4:
: Steel encased, wooden outer protective jackets with a uranium shielded cask and inner gi
£ steel containment vessel. The protective jackets are constructed of disks and rings of ..
£ plywood, which are glued together and reinforced with steel rods. The protective jackets g
i are contained within an 18-gauge steel drum. The shielded casks have depleted uranium [
= shields encapsulated in steel with a gasketed and bolted flange closure with six, 3/8"-16 )
. UNC-2A x 3/4" long bolts. The inner containment vessel is a 2.73" OD x 5.56" long 416 )
P~ stainless steel, gasketed and threaded container. The gross weight of the packages is &
: about 400 pounds. o
. o3
™

Model No. Cl-20WC-2 Cl-20WC-2A

Protective jackets

85 T8 U
SOLIOLPLIOLIVL

i overall dims, in 24-1/4x22x28-3/4 24-1/4x18x26-1/4 5
| :
2 U(D) thickness, in 2 1.8 f
= Cavity dims, in 3.1x6H 3.1x6H E
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: K
E 205 3
E o

', 1
=
~
]
)
P~
>~
b
~
1
P
~
I
I
I
"
~
b
o
>~
F
~
~
b~
>
~
~
~
b
I
+
r
»
7y
o
~
et
L



785 785 785 TAY T4 T8Y T X SRE IRY BT SRE KL 4T AT 785 T8 1T TAT AT 183 ThY T k¢ TRY T8T T8 TAS T8 T 85 745 T4 7 857
NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9098 - Revision No. 9 - Docket No. 71-9098

T IATIAT TATIATIATTATIAT A TATIAT AT IATIAT IR

(3) Drawings

LI92 SOLOL OIS IOLIULS,

The packagings are constructed in accordance with Cintichem Inc. Drawing Nos.:

2 IWL 9L

Model No. C|-20WC-2
101259, Rev. D and 100964, Rev. H

Model No. CI-20WC-2A

3 101354, Rev. G and 101326, Rev. F 1
§ Inner Containment Vessel

gj 101401, Rev. C

E (b) Contents

g (1) Type and form of mererial

EC (i) Me-QQIT ¢-99 in normal form as solids or liquids.

(ii) 1-131in normal form as liquids.

(2) Maximum quantrty of material per package

LTRTIATTATIRTINT?

(i) - For contents descnbed in 5(b)(1)(r)
1 000 cunes e ;

(i) For contents descnbed rn 5(b)(1 )(u)
200 cunes -

6. Contents must be oontamed wrthrn the inner contarnment Vessel specrf ed in 5(a)(3).
7.  Inaddition to the requrrements of Subpart G of 10 CFR Part 71

a. The package must be prepared for shrpment and operated in accordance with the operating
procedures (PO-05, PO-06 and PO-08) of the application.

b. The package must be maintained in accordance with the maintenance procedures (PO-06) of
the application.

c. The inner containment vessel neoprene O-ring seal must be replaced prior to each shipment.

AT AT IATIAT AT AT AT IATIATIAT TATIATISTIATIATIOTIATIAT 1T I

Prior to each shipment, the loaded inner containment vessel must show no leakage when
tested to a sensitivity of at least 1x10° std-cm®¥sec.

47747
Q

Z e. The inner containment vessel must be leak tested within 12 months prior to use in accordance
i with the leak test procedure (PO-07) of the application. The inner containment vessel must

g show no leakage greater than 1x107 std-cm*¥/sec.

i 206
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=
SF 8.  Structural parts of the packaging which could be used as tie-down devices must be securely covered
k or locked during transport in such a manner as to prevent their use for that purpose.
! 9. The packages authorized by this certificate are hereby approved for use under the general license
i provisions of 10 CFR §71.12. :
Il 10. Expiration date: May 31, 2004. [
2 REFERENCES
j¥|  Department of Energy application dated March 31, 1898.
¥ Supplements dated: November 4, 1898, and April 19, 1999.
s FOR THE U.S. NUCLEAR REGULATORY COMMISSION
% - E Wlllam Brach, Director

‘ Spent Fuel Project Office
5 ' Office of Nuclear Material Safety
: and Safeguards '
E Date: é /7/4 7
-
[
:
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NRC FCRM 313 U.3. NUCLEAR REGULATDRY COMMISSION ‘
(3-98) . CERTIFICATE OF COMPLIANCE .
focrA T FOR RADIOACTIVE MATERIALS PACKAGES ~
1. a. CERTIFICATE NUMBER ». REVISION NUMBER | ¢. PACKAGE [DENTIFICATION NUMBER 4. PAGE NUMBER| e. TOTAL NUMBER PAGES :;
9099 9 USA/9099/B(U)F-85 1 2 l
2. PREAMBLE i
a. This certificate is issued to cestify that the packagizg and conteats descsibed in Item 5§ below, meets the applicable sefety standards set forth in Title 10,
Code of Federal Regulations, Put 71, “Packaging and Transportation of Radiosctive Materfal." .

b. This centificate does not relieve the consigoor from compliazce with any requirement of the regulatioss of ihe U.S. Department of Transportation or other
applicable repulatory agencies, including the government of any counury through of tato which the package will be transported.

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OP A SAFETY ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

. ISSUED TO {Name and Address) b. TITLE AND )DENTIFICATION OF REPORT OR APPLICATION:
U.S. Department of Energy ATR Fresh Fuel Shipping Container !
Washington, DC 20585 Safety Analysis Report, INEL-84/0275,
January 27, 1999, as supplemented
71-5089
c. DOCKET NUMBER

S T o

4. CONDITIONS U P
This centificats is condiional upon fulfilling the requirementyof 1UCFR Fart 71, 28 :pplicl_&ple.lnﬂ the conditions specificd below.

> (a) Packaging T

1191 1921921192391 21921391 180591 191.91 39110 192192 19. 190390 LSO SOL YL (QLIQLIWLIW! S

O
gfit parallelgpiped, 69-7/16Inches x 26-13/16 Inches x 6-15/16
plywood, covered with 16-gauga steel. The top and bottom
' 1 dnd With a 0.020-lch cadmium plate. Wood
. ith; 2:0,020-inch thick cadmium plate provide
separati ire is provided by a continuous hinge,
and two Wire se avide dcce Ly
Tha inner-containat hig 3. aver ack:73-15/16.Inches x 31-3/4 inches x 11-
3/18 inches;constructed of. Ijwoad; framed by steel.angle members and covered
with 18-gaugs steel. Alumifum, Tidhecomb fppact limiteraAre fixed to the ends of the
overpack. Positive closura of thia‘oyerpack Is provided by Jour hinge pins which are
secured in placa'gsing 1/18-inch diameter cotter pins,sThb package weight Is
approximately 853 phungi T
(3) Drawings ot j

The packaging is fabricated In accordance with EG&G Idaho, Inc., Drawing No. 445721,
Sheets 1, 2, and 3; and EG&G Idaho, Inc., Drawing No. 445722, Sheets 1 and 2.

(b) Contents
(1) Type and form of material
Unirradiated ATR fuel elements. Each element contains 19 formed fuel plates, clad in

Aluminum 6061. Each element contains a maximum of 1,100 grams of U-235 in uranium
that is enriched to a maximum of 94 wt% In the U-235 isotope.

OIS :07397 10 O (81107 $1 191 G 07 (67 02 .0 7 §7 Q2 (W1 G2 91 1911911

(2) Maximum quantity of material per package M
Up to four (4) unirradiated ATR fuel elements. Total U-235 content not to exceed 4,400 ,5

grams per package.

g
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K 10T TATIAT 18T TATY

(c) Transport Index for Criticality Contro!

30 AL O 8018082800 SFLI9LITI 9L IW0:19: 18

?} Minimum transport index to be shown on

é label for nuclear criticality control: 42

i~

sl 6. The contents must be maintained within its compartment and the active fuel length must be

5| completely within the region of the cadmiurn covered spacers. Wood spacers may be used to
S accomplish this.

P}

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

0

'E (a) The package must be prepared for shipment and operated in accordance with the .,
3 Operating Procedures in Cpapxer 7ok t[?e abpllpation -
: a,,,,. —~3 ..s P:
E{ (b) Each packaging rgysﬂ:e aoeeptance tested and mamféuned in accordance with the “E'
o Acceptance Tesis &nd Maintenance Program In Chapteﬁa of the application. e
)

8. The package authoi‘ized by this certificate is hereby approved for use under the general license *
provisions of 10 GFB 71 12“' , F e

5

‘iﬁ.,,b_;-:'.."-,-: & Svaci
}\er Sﬁfélyﬂnalzsxs
‘_ . kA F i

SRUCLEAR nsgf}LATonv COMMISSION

-n o

E. Willam Brach, psreciéf
* ~SpentFuel Projert Office
Officd'of Nidiear Material Safety

0028 3 78 T T RO O N 7 BRI U UV OYOROF

and Safeguards
Date: _June 15, 2000
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t4| NRCFORM G618 U.S. NUCLEAR REGULATORY COMMISSION [t
b o0 CERTIFICATE OF COMPLIANCE 3
g ocFRn FOR RADIOACTIVE MATERIALS PACKAGES ¢
B~ )
:\,: 1. a. CERTIFICATE NUMBER b. REVISION NUMBER { ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ::
g 9102 8 USA/9102/B( ) 1 2 4
E 2 PREAMBLE o
:: a. This certificate is issued to certify that the packaging and contents described in ltem 5 below, meets the applicable safety standards set forth in Title 10, R
B Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.” o}
b .
:: 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 S
e 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:
Neutron Products, Inc. Neutron Products, Inc., application
22301 Mt. Ephraim Road dated August 31, 1977, as supplemented.

Dickerson, MD 20842

c.pockerNumBer 7 1-9102

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

5.
{a) Packaging

LIOLIOZILIOLIOLIOLIOLIOL L IOL VL WL 0]

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

(2) Description

A steel encased lead shielded cask contained within a wooder overpack. The cask
is 24 inches in diameter with a 3//8-inch thick steel spherical shell and a cavity
formed by an 8-1/4-inch ID by 3/8-inch thick steel tube. Positive closure of the
shielded cask is accomplished by bolted: end covers at each end of the cavity. The
overpack is a 48-inch diamater, 12 gauge steel body with a wooden shell 38-1/4
inches in height made of 3/4-inch thick plywood sheets glued together and
reinforced by 18 steel tis rods and 32 lug screws. Positive clsoure of the overpack
lid is accomplished by, 3 equally spaced brackst assemblies with attached chains
and held together with a 3/8-inch by. 4-inch welded ring. The maximum packge
gross weight is 6,000 pounds, ; '

(3) Drawings

2APLSQLIOL 92 SO P2 Q2L QL QL QL P2 SOL QL L GLIHPLPL S

The Model No. NPI-20WC- packaging is constructed in accordance with Neutron
Products, Inc. Drawing No. 240010, Rev. C. The overpack is constructed in
accordance with Neutron Products Inc. Drawing Nos. 240160, Sheet 1, Rav. None
and 240160, Sheet 2, Rev. A.

S

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

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

(2) Maximum quantity of material per package

The maximum activity must not exceed 9,500 curies. The maximum internal decay
heat must not exceed 150 thermal watts.

PLIQLIQLIOLSOLIOL QLY.L QL PLIQPLPL WL 392 SOL P2 @1
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A7 78T TAT TAT TAT TATTS

6. The contents must be secured in the drum assembly (Item 11) so as to restrict movement
in any direction to less than 0.25 inch by lead, steel or tungsten full diameter plugs and
spacers.

crere

STAT A

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

3 T4 18T U

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 the supplement dated September 21, 1993.

(b) The package must meet the Acceptance Test and Maintenance program in the
supplement dated September 21, 1993.

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

T 785 185 10T THT TAT 18T 14T TAT TAT 14T T4

Expiration date: October 31, 2003.
REFERENCES
Neutron Products, Inc., application dated August 31, 1977.

Supplements dated: February 6, 1978; July 31, 1985; August 2 and September 7, 1988;
September 21, 1993 and September 23, 1998

2 $2I92192 (92 592 OO OLTLOLHLIPLIPLLIPLITL IO LT WL P DLW 009250 W 020 WL 0050 05000,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

‘Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: October 16, 1998
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

O~| |.a CERTIFICATE NUMBER

. 9107

b. REVISION NUMBER

6

¢. PACKAGE IDENTIFICATION NUMBER

USA/9107/B(V)

d. PAGE NUMBER

1

e. TOTAL NUMBER PAGES

2

e </REAMBLE

a. This centificate is issued to certify that the packaging and contents described in Item $ 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.

a. ISSUED TO (Name and Address)

S IATIATIRTIATIAT AT IATINTIAT 1A

Amersham Corporation
40 North Avenue
Burlington, MA 01803

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Technical Operations, Inc. application
dated December 30, 1982, as supplemented.

¢. DOCKET NUMBER 71-9107

4. CONDITIONS E G
5 This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.
hb=t s.
5
g (a) Packaging
8 (1) Model No.: 771
\r: {2) Description
f\; The Model No. 771 shipping container is designed for use as a source changer, storage
2 container and Type B Shipping Container for radiographic sources.. The capacity of the
:g container is 110 curies of cobalt 80. The container will accept certain Tech/Ops wire
g mounted radiographic sources which have been deemed to meet the requirements of

18T TATIAT AT TATIATIATTATIATIA

5. (3) Drawings

{b} Contents

{n Type and form

material.

VAT

S 7T I4T TAT AT 18T TAT 18T TAT TAT TATTAT

of material

(2) Maximum quantity of material per package

, 110 curies

s

b

et

bl

'~

)b

=

|~

=

=

=
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special form. The Model No.. 771 Source Changer measures 23 inches long, 24 inches
wide and 20 inches high. The radioactive source assembly is housed in a Zircalloy or
Titanium "S" tube. The "S" tube is surrounded by depleted uranium metal as shielding
material. The depleted uranium shield assembly is encased in a steel housing. The void
space between the depleted uranium shield assembly and the inner container is filled with a
rigid polyurethane foam. The gross weight of the container is 690 pounds.

The packaging is constructed in accordance with the Technical Operations, Inc. Drawing
No. 77190, Sheets 1 through 6, Rev. 0.

Cobalt 60 as sealed sources that meet the requirements of special form radioactive

87 SROORY SRR SR IR R IR ORC SRL ORY SAOORL SR ORE IR ORT YR ORC ORL X7 S
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(l;l:glg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9107 - Revision No. 6 - Docket No. 71-9107

3. Source assemblies for use in this packaging are limited to those assemblies as identified in
Section 1-3 of Technical Operations, Inc. application dated December 30, 1982.

7. Nameplates shall be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

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

(1)  The package must be prepared for shipment and operated in accordance with the Operating
Procedures in the supplement dated April 29, 1998; and,

(2) Each package must be maintained and acceptance tested in accordance with the
Acceptance Tests and Maintenance Program in the supplement dated April 29, 1998.

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

10. Expiration date: June 30, 2003.'
REFERENCES
Technical Operations, lnc.; application dated December 30, 1982.

Supplements dated February 16, April 13, and April 28, 1993; and April 29, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

L K.

' Cass R. Chappell, Chief .
Package Certification Section
Spent Fuel Project Office
Office of Nuclear Materia! Safety

and Safeguards

Date: June 18, 1998
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[ NRC FORM 618 u.s. NUCLEAB REGULATORY COMMISSION
aan CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES ,
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
L 9132 14 71-9132 USA/9132/B(M)F 1 OF 5
2. PREAMBLE

a. This certificate is issued 1o certify that the package (packaging and contents) describad in item 5 below mests ths applicable safety standards sot

forth in Title 10, Code of Federal Regulations, Part 71, *Packaging and Transportation of Radioactive Material®

b. This certificate does not religve 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
U.S. Department of Energy - Nuclear Packaging, Inc. application
Washington, DC 20585 \‘ ‘ R dateg’ﬂ:ﬁil 22, 1985, as supplemented

« C }\f ("{; .
4. CONDITIONS e -~

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

5.

(a)

Packagi SN el S =
ackaging T A ’
- SR AVAN IR == S
(1) ModelNo.: T3 7 s D -
@ Desopion . SEHTFTTRGS 0 5

A stainless steel and {sad shielded irradiated fuel éhipping package (cask). The cask is a right
circular cylinder with upper and lower stee! sncased rigid polyursthane foam (20 Ib/t3) impact
limiters. The overall dimensions are 213.2 inches in length and 2 inches in diameter. The cask
without the impact Iimiterg. measures 177.2)’9:5_th in length and 25;44 inches in diameter.

i";;/"‘}, < “
The outer cask shell is comprised of a 1-inch thick stainless steel shell overlayed with a 10 gauge
stainless steel cover. Between these two materials is a0.08-inch diameter wire wrap, providing an
air gap for additional thermal protection.t i “pa '

The inner shell (containment vessel) is a standard seamless stainless steel Scheduls 40 pipe having
an outside diameter of 8.625 inches with a nominal wall thickness of 0.322 inch. The annular space
between the inner and outer shells is filled with lead having a thickness of approximately 8 inches.

Both the inner and outer shells are welded at each end to heavy steel closure plates with conical
surfaces to assist in positioning and sealing. The containment vessel measures 147 inches in length
by 7.981 inches in diameter. : .- S -

The containment vessel is sealed at the bottom end with a 11.83-inch thick stainless steel plug with
two Viton O-ring seals. The top end of the containment vessel is sealed with a 11.625-inch thick
stainless steel plug with two Viton O-ring seals. The bottom plug is retained by a closure plate
secured by eight, %"-13UNC x 2-1/4-inch ASTM A320, Grade L7 socket head cap screws. The top
plug is secured in place utilizing 16, %"-13UNC x 1-3/4-inch ASTM A320, Grade L7 hex flange
SCrews.

214




| NRC FORM 618

U.S. NUCLEAR REGULATORY COMMISSION
oo ' CERTIFICATE OF COMPLIANCE
. FOR RADIOACTIVE MATERIAL PACKAGES .
&. CERTIFICATE NUMBER b. REVISION NUMBER €. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
e 9132 14 71-9132 USA/9132/B(M)F 2__OF 51

5.(a) (2)(continued)

No drain or vents penetrate directly into the containment vessel. A drain/vent line opens directly into
the area between the two O-ring seals at each end of the cask (end plugs). During shipment, the
lines are sealed with Viton O-ring sealed threaded fasteners.

The cask is provided with six trunions, four spaced 80 degrees apart at the top end and two spaced
&t 180 degrees apart at the bottom end of the cask. The cask is tied down at the forward and aft
ends by means of a cradie and yoke assembly. The gross weight of the cask and contents is
38,200 pounds. ' S
LT N -

(3)  Drawings %‘}3' e o {j é

€y <,
The packaging is constructed in accordance with Energy Research and Development Administration
(ERDA) Drawing No. H-4-66230, Sheets 1, 3, 5, and 6, Revision No. 0, and Sheets 2 and 4,
Revision No. 1. For payloads in spent fuel containers, the applicable drawings are DOE Drawing
Nos. H-3-47474, Sheets 1 and 2, Revision No. 0, and H-4-66535, Revision No. 0, and Los Alamos
Drawing No. 54Y-110854, Sheets 1 and 2, Revision N}E s

a

\'. !’:I;??kf \P‘\.'
so. cmens -0y (o @
Type, form, and maximum quantity of material per package = |,  , &

P

Irradiated, (&) mixed oxide (MOX) fuel pins and assemblies; (b) reactor fuel comprised of U-235
and/or Pu-239 oxides, carbides, nitrides, or metallic alloys; and (c) structural components. The
minimum cooling time of each assembly and rod must be 90 days, and the cask may contain 1,400
thermal watts. Prior to irradiation, the fue!l and structural components must have the following

specifications: o Gl T R

R R
beyd o POE -
LA S

e . k- Fisslle
- Fuel  “< ¥~ Arayd~ ¥~ Package  Pin
Type Description* Description Loading Dimensions

(1) 217-Pin DFA 31% Pu0, - 69% Hexagonal array 11.2kg 0.23" dia

assembly U0, (natural U) w/pins at 0.26" 36" active
center-to-center fuel length
(@) 217-Pin MOX 50% max PuO, + Circular array 27.5 kg 0.23"-0.29"
fuel! pins 2590, - groups of pins dia. 36"
remainder in seven compart- active fuel
natural UO, ments in 5" length
Schedule 5 Pipe

215



NRC FORM 618
(8-2000)
10CFRT

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION]

a. CERTIFICATE NUMBER b. REVISION NUMBER K DOCKET MUMBER . PACKAGE IDENTIFICATION NUMBEA PAGE PAGEjS ‘
IL 9132 14 ~_71-9132 USA/9132/B(M}F 3 OF 5]
Maximum
Fissile
Fuel Array Package Pin
Type | Description® Description Loading Dimensions
(3) 109-Pin MOX 35% PuO, -65% Circular array 262kg - 0.23"-0.29"
fuel pins UO, (86% U-235)  individual pins dia. 36"
contained in 0.44" active fuel
dia. tubes length
(4) 55-Pin MOX 35% PuO, -55% t& Clrcular array’ p 13.2kg 0.23"-0.29"
fuel pins vo, (86% U-235) individual pins & _. dia. 36"
A contained in 0.625"- )_‘ active fuel
{&} dia. tubes -~ length
P \_—I
(5) 37-Pin MOX - 35%Pu0, -65% Circular array —~8 9 kg 0.23"-0.29"
fuel pins ‘0 ,UOZ (86%‘0-_235) individual pins .-~~~ / oy dia. 36"
e, e contained in D.75'*‘ active fuel .
‘ 3 .H'a tubes o P? length
(6) ° 42-Pin MOX 35% PuOz -65% ‘C:rcular array 10.1 kg 0.23°-0.29"
U()a (86% 0-235) individual pins *- | ; # <o dia. 36"
i el Tcontained in0.625° < =% active fuel
o ‘e Vel dia tubes™ . . fength
R Gabitiitia, ” “
(7)  40-Pin MOX _+35% PuD, -65% ekt Circulararray . 9.6 kg 0.23"-0.29"
fuel pins ‘“.UO2 (86% U-235) (;/ -individual pins B s dia. 36"
o +# contained in 0,625 ,_: s active fuel
s ’{;‘ " dia."tubes \, Lo length
& : 3 iy
(8) 19-Pin MOX 35% PuO, -65% ’ Circular array, 4.6 kg 0.23"-0.29"
_ fuel pins U0, (86% U235) “~ jndividual pins dia. 36"
contained in 0.88" active fuel
dia. tubes length
(9) PU compounds 50% PUX max-UX  Unrestrictedarray 8.0 kg Container
fuel pins X=C,N,or0 individual pins cavity
(spent fuel (94°% U-235) contained in SS 5.047" dia.
containers) 5-inch Schedule by 38.9"
40 pipe length
(10) LAMPRE 97.5% Pu max-X Circular array 8.0kg 0.425" dia.
fuel pins alloy individual pins 38" active
(spent fuel X=Fe, CoorCs contained in 0.625" fuel length
container) or 0.75" dia.
steel tubes
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| " NRC FORM 618 U.S. NUCLEAR REGULATORY COMMlSSIO‘N,

oo CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
&. CERTIFICATE NUMBER b. REVISION NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

L 9132 14 71-9132 USA/9132/B(M)F 4 OF 5
Maximum
Fissile

Fuel Array Package Pin
Type . Description* Description {.o0ading Dimensions

(11)  Structural Dosimetry foils - 1.0kg - .-
components
(incl. control
assemblies)

(12) 24 max. 85-94%(Pu-U)C -6 1 Circulararray;- ,  80kg 0.37" outer
Pins. U-Pu to 15% (Pu-U,)C,.  individual pins o dia. 36"
carbide fuel Max 23% Pu, contained in “{ . active fue!
pins uranium is not 0.625-in. dia. length

enriched tubes within 5-in. L
T~ Schedule 40 pipe ... "' ,
eE TN ey PR

(13) 18 max. ¢ 10% Zr-20% Pu Circulararray; " =** 1.9kg 0.30" outer
Pins. Sodium -  max. Remainder . Andividualpins -~ Lo dia. 36"
bonded (fuel- .- U (U enriched /' contained in 0.625- C-, active fuel
to-clad) 1040% max. = ¢  Mn. diam. tubes - : length

(U235) i T withinbdn - s, e
L - Schedule 40 pipe "~ |
“All plutonium in the fuel types (1 ) thru (8) contains at least 10% Pu-240; fue!

> T

type (9) has no limit for PU-240; type (1 02 contains at least 6% PU-240."
. ;. Sih ._i;'-- "’ RS TN . \; -
- ISR : PN
(" o
5.(c) Transport index for Criticality Control o

*,_"‘ . .:": .
Minimum transport index to be shéwn 5!1:;- </- ~if" -
label for nuclear criticality control: 100 )

6. Content 5.(b)(1) shown in AEC Drawing No. H-4-21500, Rev. 8, and ERDA Drawing No. H-4-66230,
Sheet 5, Rev. 0.

Contents 5.(b)(2), (3), (4), and (5) must be contained within inner container Ident 69 described by
ERDA Drawing Nos. H-4-66160, Sheet 1, Rev. 0, and H-4-66230, Sheets 5 and 6, Rev. 0.

Contents 5.(b)(6), (7), (8), (12) and (13) must be contained within inner container ldent 1578
described by ERDA Drawing Nos. H-4-66160, Sheet 2, Rev. 0, and H-4-66230, Sheets 5 and 6,
Rev. 0.

Contents 5.(b)(9) and (10) shown in DOE Drawing No. H-3-47474, Sheets 1 and 2, Revision No. 0,
and Los Alamos Drawing No. 54Y-110854, Sheets 1 and 2, Revision No. B must be contained
within the Ident 69 Liner shown in ERDA Drawing No. H-4-66230, Sheets 5 and 6, Revision No. 0,
and DOE Drawing No. H-4-66535, Revision No. 0.
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NRC FORM 818 U.S. NUCLEAR REGULATORY COMMISSION
oomn CERTIFICATE OF COMPLIANCE
- FOR RADIOACTIVE MATERIAL PACKAGES B .
a. CERTIFICATE NUMBER b. REVISION NUMBER & DOCKET NUMBER d PACKAGE IDENTIFICATION NUMBER PAGE PAGES
L|| 9132 14 71-9132 USA/B132/B(MF 5 OF 5

7. The cask must be shipped dry (no water coolant in cask cavity). Shipment of sodium wetted fuel
rods (external) is authorized for up to 200 g of sodium provided the additional requirements of
Section 7.4 of the application are adhered to.

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

(a) Each package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application, as supplemented. The leak test to satisfy ANSI N 14.5 ard Regulatory
Guide 7.4 in Section 8.1.3 of the application must be a test having sufficient sensitivity to
detect a leak rate (air at standard temperature and pressure leaking to 102 atm) of 10- atm
cc/sec. The results of,thgga tests must be documen‘t“eg( énd retained for the life of the cask.

e 4 YL

(b) Each packags shall be operated and prepared for shipnferlt in accordance with the

Operating Procedures of Chapter 7 of the application, as supplemented.
e - e .2;5 ~
9. Any repair to the trunnions because of out-of-roundness or weld failurs must
be authorized by NRC prior to returning the package ‘t;ser'yit_:e;' ' .
. N ~, ,-*}:.‘é"f\ fj '_;;,:: L }

Faniape .?;.":}i", - ‘ v 3 T e
10. _ The containment closure bolts (as specified by Note 9, Drawing No. H-4-66230, Sheet 1, Revision
No. 0) must be torqued to 70 = 10 ft-lb. /s d ) rE =z f,
. Lo e N PAEED e

11.  The cask authorized by th'is:certifi'cat_e ivs‘.bgreby apﬁi&\}ed 1611' use t';ndet the general license
Py 4 i 5 L R i o

provisions of 10 CFR §71.12. "~ .77} < ) g
T oA ~
12, Expiration Date: April 1, 2008, 7 - —<rer> =l ke , Lo |
CUTN R TR
* o - R F'ERE E . (“{. h
Nuclear Packaging, Inc., application dated April 22, 1985. e

Supplements dated: October 8 and 31, 1985; February 4,1 986; March 21, 1986; May 24, 1988;
September 11, 1990; March 22, 1991; February 21, 1996;’and February 22, 2001. !

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

f/-%r—%/ffl

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: March 14, 2001
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION \

(3-96) CERTIFICATE OF COMPLIANCE j

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES )

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES |4

! 9148 5 USA/9148/B(U) 1 2 :
2. PREAMBLE

a. This certificate is issued to certify that the 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 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

TTATTAT TS TAT TAT 18T TAT TR AT THT T8T TAY TAY

L SOLIOLSOLSOLOL U292 L LSO 0239.8

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

(sl  Amersham Corporation Technical Operations, Inc. application dated %
lii 40 North Avenue March 24, 1981, as supplemented. %
% Burlington, MA 01803 E:
= . DOCKET NUMBER 71-9148 3
f5| 4. CONDITIONS 3!
= This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. ﬁ:
ot 5. Y : q:
b (a) Packaging =
8

(1) Model No.: 770

(2) Description

TRTIAT AT TRT T

A steel encased uranium shielded source changer for radiographic

sources in special form. - The source changer measures 23 inches long, 24
inches wide, and 20 inches high. The radioactive source assembly is housed in
Zircalloy or titanium "S" tube. ' The "S" tube is surrounded by depleted
uranium metal shield. The depleted uranium shield assembly is encased in two
steel containers.  The void space between the depleted uranium shield assembly
and the inner container is filled with a rigid polyurethane foam. The gross
weight of the container is 813 pounds. .

S92 1925919192 1591

REIR(CIR( IRC IR IR(

(3) Drawing

The packaging is constructed in-accordance with Technical Operations, Inc.
Drawing No. 77090 - Sheets 1 through 6, Rev. 3.

(b) Contents

SOV WL VLV 901 OLFL OO 9.0

(1) Type and form of material

Cobalt 60 as sealed sources that meet requirements of special form
radioactive material.

SOLOLIOL

(2) Maximum quantity of material per package

550 curies

B (B () (B (B B B (BB D) BB I IBT I 18T 14 IRT TRTT

L9 SWLI0LIOLIP. (92392 92191

0LV, 9929

B 2 I 2N G 2 IS IS
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(fggg FORM 618A CONDITIONS (continued} U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9148 - Revision No. 5 - Docket No. 71-9148

5. The source must be secured in the shielded position.of the packaging by the
shipping plug, source assembly, and locking device. The shipping plug, source
assembly used must be fabricated of materials capable of resisting a 1475°F fire
environment for one-half hour and maintaining their positioning function. The

3 ball stop of the source assembly must engage the locking device. The flexible

& cable of the source assembly and shipping plug must be of sufficient length and

C diameter to provide positive positioning of the source in the shielded position.

T7ATIRT AT AT TATIATIATIATIN

X7
AL 92592192592 592 (92 S92 S92 8

7. Name plates must be fabricated of materials capable of resisting the fire test of
10 CFR Part 71 and maintaining their legibility.

8. The lifting eye bolts (2) mtst be removed prior to shipment and the holes covered
to prevent their use as a tie-down device during transport.

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

(a) The package shall be,prepared'for shipﬁehf-éﬁd operated in accordance with the
operating procedures in the application; and

(b) The package shall be maintained in accordance with the maintenance program in
in the application.

10. The packaging authorized by this certificate is hereby approved for use under the
general license provision of 10 CFR §71 12. - oo

11. Expiration date: March 31, 2002

EFERE ES R
Technical Operations, Inc app]icat1on dated March 24 1981

Supplements dated: January 18, and May 10, 1982, February 25, and April 16, 1992;
September 20, 1996. o

“FOR THE U.S. NUCLEAR REGULATORY COMMISSION

3= Cass R. Chappei: Chief

TAY AT TATIAT AT IATIATINTIAT

Y3

'S Package Certification Section

's Spent Fuel Project Office

'e Office of Nuclear Material Safety
e and Safeguards

Date: March 19, 1997

\T TAT 74T 147 TAT TAT 14T 74T 7877

TAT AT T
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NRC FORM 618
{8-2000)
10CFR T

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

* a. CERTIFICATE NUMBER

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

9150 6 71-9150 USA/9150/B(U)-85 1

PAGES

OF 3

2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with eny 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)

U.S. Department of Energy
Washington, D.C. 20585 ﬁ%f&"

4. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
-PAT-2 (Plutonium Air-Transportable Model! 2)
alysis Report, SAND81-0001, printed July
,as __ﬁéple

5.

(a)
(1)
(2)

Packaging

hge

A5
ed by é'protective overpack (AQ-2).
‘within g'capsule (C-1) within the TB-2.

A superalloy.pfimary

9

2

hich may;

& e & > & o
The AQ-2 overpa"§&ﬂ§ a right circular gyl a);;ﬂér. appmmmagglfﬂss mm (14 inches) high and
381 mm (15 inchesYip-giameter with protruding handles:attached to the cylinder outer walis.
The outer shell Is a dosible walled stainless steel structoré with rounded end caps, riveted on
the bottom and bolted at tr%*tep,;ﬁn inner g.rain%ﬁ'ented maple wood protective case house

Eail %S Fthli? el Bto s i 2300

the TB-2; it is surrounded by'a titaniuffi {ad spreader which is further surrounded by a grain
oriented redwood protective case.

The TB-2 containment vessel consists of (2) iron-base superalloy sections, bolied together
with (20) bolts, forming an 88 mm (3.46 inch) diameter sphere. A copper gasket held
between knife-edge sealing beads on the mating hemispherica! surfaces of the TB-2
provides a seal.

The C-1 capsule Is a stainless steel cylinder with a nomina! 44 mm (1.80 inch) diameter and
a nominal 70 mm (2.76 inch) length; it has a screw top lid which is sealed with teflon tape.

Brass or aluminum canisters may be used in the C-1 capsule to hold various radioactive
contents. The canisters may have quartz or glass liners.

The package gross weight is approximately 73 pounds (33 kg).
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
SocrRTY CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES ,
1 a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
b 9150 6 71-9150 USA/9150/B(U)-85 | 2 OF 3
5.(a) (3) Drawing and Specifications
The packaging is constructed in accordance with specifications and drawings, as listed by
document number, issue, and title in the List of Data LD-T67000-000, page 1, issue D and
page 2, issue D (Chapter 9 of Safety Analysis Report, SAND81-0001, printed July 1981).
(b) Contents
(1) Type an form of material
I g
Plutonium, uranium, or mlxturg_g&d}" lutoﬁidm{i:%aﬁigm in various isotopic compositions in
solid form as: ‘?%w“ ¥ § ;@%
(i) oxide powdet:; sintered oxide pellets, and metal; ;;
Qﬁ% %e;
(i) plutomum sulfate tetrahydrate, Pu(SO,), 4H20 and platomum nitrate dihydrate,
PU(N'S)4 zge\ :;;": ; :
whd
(2) Maximum cmantity of mat
() Fo; ti\e contentsd
Not oo} excéé B¢ 5 59
0.5 gram Wi
(i)  For tha gontem% BeEnber
S
Not to exceed 3 grams or 0 Q
Figp v
6. Up to 9 grams of polyvmylchtfade (PVC), 18 grams of quartz fo@z) or glass, 50 grams of brass,
and 16 grams of aluminum may ba:ised within the C-1 gapsule for packaging of contents. Up to
0.3 gram of polytetra-fluoroethylerie (PTEE) ta(‘ge mag be lised to seal the C-1 capsule.
7. The C-1 capsule need not be leak tested when the activity of plutonium contents does not exceed
20 Ci per package.
8. A maximum of 2.0 grams of aluminum foil may be used to shim the C-1 within the TB-2 to avoid
relative movement between the two.
9. Prior to first use, each package must meet the criteria for the acceptance tests specified in section
8.1 of Chapter 8 of the Safety Analysis Report (SAND81-0001, printed July 1981).
10.  Prior to each shipment, the package must meet the criteria for inspections and tests specified in
section 8.2 of Chapter 8 of the Safety Analysis Report (SAND81-0001, printed July 1981).
11.  Periodic testing and maintenance of the package must be in accordance with section 8.3 of Chapter

8 of the Safety Analysis Report (SAND81-0001, printed July 1981).
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NRC FORM 618
B-2000)
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

. a. CERTIFICATE NUMBER

9150

b. REVISION NUMBER <. DOCKET NUMBER

6

71-9150

d. PACKAGE IDENTIFICATION NUMBER

USA/9150/B(U)-85

PAGE

3

OF

PAGES

3

12.  Operating procedures must be in accordance with Chapter 7 of the Safety Analysis Report
(SAND81-0001, printed July 1981).

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

(a) The package(s) must be stowed aboard aircraft on the main deck in the aft-most location

that is possible for cargo of its size and weight. No other type of cargo may be stowed aft of

the package(s).

(b)  As an alternative to (a), paokages must he ;te\n?ed
_____ mgybe stowed aft of the pa :'age(s)

(c) Package(s) must“besecured and restrained to prevent s

(d) Cargo which pears
carrying & PATs? pa
*«@ i
14.
15.
16.

PAT-2 (Piutonium A:r-Transportable Model 2) Safe

July 1981.

DOE application dated April 19, 19852 Sg?glements dated August 3,

May 29, 1996; and May 24, 2001.

Date: _August 2, 2001

%

the ‘EXPLOSIVE A”

\bk,a-.,

------ g&*
i v" 3

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

the aft-most lower cargo compartment.

%)

\ﬁﬁtmg under normal transport.

label may not be__transponed aboard an aircraft

1983 July 15, 1986; July 16, 1991;

Gl S

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
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NRC FORM 618 U.S. NUC
(3-96) CERTIFICATE OF COMPLIANCE NUCLEAR REGULATORY COMMISSION

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

I. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

9152 13 USA/9152/B( )F 1 4

2. PREAMBLE

a. This certificate is issued to certify that the 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 U.S. Department of Eneigy application
Washington, DC 20585 dated February 26, 1988, as supplemented.

¢. DOCKET NUMBER 71-9152

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

S.

(a) Packaging

(1) Model No.: CNS 1-13C Il

(2) Description

A shipping cask for radioactive waste. The packaging consists of a double-walled
steel circular cylinder separated by 18-gauge wires, 39-1/8" in diameter and 68-1/2"
high with a central steel lined cavity 26-1/2" in diameter and 45-1/6" high,
approximately 5" of lead surrounds the central cavity.  Closure is accomplished by a
steel, plug typs, lead filled cover secured by twelve (12), 1-1/4" bolts and seal
provided by a flat silicone rubber gasket and a silicone rubber O-ring with a sealed
3/8" test port between the gaskets. Approximately 6" of lead are in the base and
cover. The cask is equipped with a cavity drain line sealed with a 3/8" cap screw and
gasket, a steel lifting hook for the cover, and top and bottom impact limiters filled with
16.5 Ib/ft® rigid polyurethane foam clad in steel. The impact limiters are attached to
the cask by six (6), 1" ratchet binders. The overall dimensions with impact limiters is
60" in diameter and 99-5/8" high. The package gross weight is approximately 27,000
Ibs.

Drawing

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc.,
Drawing No. E-1-436-111, Sheets 1 and 2, Rev. D.

2192 (9. 591 19 S92 (P2 YL Y2 (@,

2 (9L S92 9L S§L QL
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(lgl:g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

s Page 2 - Certificate No. 9152 - Revision No. 13 - Docket No. 71-91562

B s (b)  Contents

(1) Type and form of material

e

(i) Greater than Type A quantity of nonfissile radioactive material as solidified or
dewatered process solids (resins) within a sealed secondary container; or

(ii) Greater than Type A quantity of irradiated solid reactor components within a
sealed secondary container.

AT TOT AT IQT RS T

(ii)  Greater than Type A quantity of irradiated fuel (dewatered) within secondary
containers described in Chem-Nuclear Systems, Inc. application dated July
16, 1985.
(2) Maximum quantity of material per package

For the coﬁtents described in 5(b)(1)(i), (i), and (iii):

e

Not to exceed a decay heat generation of 800 watts and 3,000 pounds including
weight of the contents and secondary container; and :

&5 78;

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

Residual water in the secondary contasner not to exceed the activity stated in Table
4.5.2-1 of the application. -

For the contents described in S(b)(‘l )(m)

187 78]

The maxlmurn U-235 ennchment of the uranium oxide fuel material must not exceed
3 w/o. The average burnup of the fuel material must not exceed 3,165 MWD/MTU
and must be cooled for at least 6.0 years. Flssﬂe contents not to exceed 400 grams
U-235 prior to |rrad|atlon

SOLIOLOLOLOLOLFLVLOL LIV FLOL 2 O OOV OLOLOLIVL P2 LSOO WL OO B2 WL 0L OL L 029259,

3 TAT AT TAT Y4

2 (c)  Transport Index for Criticality Control

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

For contents described in 5(b)(1)(iii): 100

?C 6. As needed, appropriate shoring must be used in the cask cavity to limit movement
of the secondary container during accident condition of transport.

CTRT 8T

7. The cask cover must be secured by 12, SA-354, Type BD, 1-1/4"-7UNC x 2-1/4" long bolts torqued
to 270 fi-lbs + 10% (lubricated) or 360 fi-lbs £ 10% (dry).
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Prior to each shipment, the leak test described in Appendix 8B of the application must be
performed. No package is to be delivered to a carrier for transport with
a detectable leak using the method of Appendix 8B.

L9 SQLOLI0LI0LI0L 9L I0LIN.

925

(a) For any package containing water and/or organic substances which could radiolytically
generate combustible gases, determination must be made by tests and measurements or by
analysis of a representative package such that the following criteria are met over a period of
time that is twice the expected shipment time:

(i) The hydrogen generated must be limited a to a molar quantity that would be no more
than 5% by volume (or equivalent limits for other inflammable gases) of the
secondary container gas void if present at STP (i.e., no mors than 0.063 g-moles/ft*
at 14.7 psia and 70°F); or

(ii) The secondary ;container and cask cavity must be inerted with a diluent to assure
that oxygen must be limited to 5% by volume in those portions of the package which
could have hydrogen greater than 5%.

For any package delwered to a carrier for transport the secondary container must be
prepared for shipment in the same manner in which determmatlon for gas generation is
made. Shipment period begins when the package is prepared (sealed) and must be
completed wnthln twnce the expected shlpment tlme

For any package contalnlng matena!s wath radxoactrvnty concentratnon not exceeding that for
low specific activity material, and shipped within. 10

days after venting of drums or other secondary contalners the determination in (a) above
need not be made and the time restnctlon |n (a) above does not apply

In addition to the requarements of Subpalt G of 10 CFR Part 71

(i) Each package must meet the acceptance tests and be mamtamed in accordance with the
Maintenance Program of Section 8 of the apphcatlon

The leak tests described in Appendixes 8-A and 8-B of the application may be performed in
accordance with EG&G Idaho, Inc. letter dated December 20, 1982 which was submitted
with the Department of Energy consolidated application dated February 26, 1988.
Maintenance and repair records shall be furnished to the packaging owner.

The O-ring must be replaced quarterly with new seals. The flat lid gasket must be replaced
annually. The test port and drain line seals must be replaced before each loaded shipment.
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11.  The package authorized by this certificate in hereby approved for use under the general license
provisions of 10 CFR §71.12.

12.  Expiration date: May 31, 2004.
REFERENCES

Department of Energy consolidated application dated: February 26, 1988.

T4 783 783 ThY

Department of Energy supplements dated: May 12, 1989; April 11, 1994 and March 24, 1999.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

KWQW
Cass R. Chappell, Chief

Licensing Section
Spent Fuel Project Office
-Office of Nuclear Material Safety
-~ and Safeguards

sate: May 21, 1999
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E; l‘gl:g: FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 3
e so-CF)H . CERTIFICATE OF COMPLIANCE 3
B FOR RADIOACTIVE MATERIALS PACKAGES o :
B )
= 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| e. TOTAL NUMBER PAGES 4
W 9157 8 USA/9157/B(U)-85 1 >
.

2. PREAMBLE :“‘.

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, Ry

=1

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.

SOLIN

254

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:

Industrial Nuclear Company Industrial Nuclear Company Application
14320 Wicks Blvd. dated June 8, 1999, as supplemented.
San Leandro, CA 94577

71-9157

<. DOCKET NUMBER

4. CONDITIONS . [ :
This certificate is conditional upon fulfilling the requirements of 10'CFR Part 71, as applicable; and the conditions specified below.
5.

L SQLIOLIOL DL SOL L SOPL QL PP QLGL

:c (a) Packaging

S (1) Model No.: IR-100

f (2) Description : v

E The Model No. IR-100 péckage is apﬁroximétel‘j‘(ua.,B? inches long, 4.5 inches wide, l
. and 8.5 inches high. The radioactive material contents consist of iridium-192 in

e source assemblies that meet the requirements for special form material. The

source assemblies are positioned within a zircalloy or titanium “S" tube within the

IR-100. The “S” tube is surrounded by a shield assembly made of depleted

uranium. The uranium shield assembly is encased in a stainless steel housing.

The space between the uranium shield assembly and the stainless steel casing is

filled with a rigid polyurethane foam. The maximum weight of the IR-100 exposure

device is 53 pounds and the maximum shield weight is 32.5 pounds. I

(3) Drawings

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

(b) Contents

1) Type and form of material

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

SOLIOL 02 T2 IO 02 (0L O OLIOLIOL SOL UL VL UL SOLIOLIOL OL P VLWL PL VLW
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(2) Maximum quantity of material per package
120 (output) curies

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

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

A7 YRC YR{ X IRY SRY I IR( )

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

TATIRT IS TAT Y

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

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

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

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

Expiration date: September 30, 2004.
REFERENCES

Industrial Nuclear Company application dated June 8, 1999.

Supplements dated: June 9, August '6 and September 9, 1999.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Guulor—act-

E. William Brach, Director

Spent Fuel Project Office :

Office of Nuclear Material Safety
and Safeguards

Date: 4115/57'

229




Gaf NRCFORMG18 U.S. NUCLEAR REGULATORY COMMISSION
g o CERTIFICATE OF COMPLIANCE ;
b 10CFR T FOR RADIOACTIVE MATERIALS PACKAGES - "
L. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9165 . 4 USA/9165/B(U) 1 2 *
2. PREAMBLE E
a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, E
Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.” ]
b. This certificate does not relieve the consignor from compliance with any requircment of the regulations of the U.S. Department of Transportation or other E
applicable regulatory agencies, including the government of any country through or into which the package will be transported, 3
3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION E
2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: E
AEA Technology/QSA Inc. Amersham Corporation application dated
40 North Avenue August 4, 1995, as supplemented. . i |7

Burlington, MA 01803

c.pockeTNumser 7 1-9165
4. CONDITIONS e
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.: 855

(2) Description

L7ATIATIATIAT IAT AT TAT TAT TATIAT TATIATIATTATIAT IAT 14T IAT 1T 14T 1T TAT IATIA]

A steel encased, uranium shielded source changer. ‘Primary components consist of an
outer 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 sight, 3/8"-18 UNC x 5/8" long hex head bolts. . The contents are secured and
positioned within the "J" tubes by means of a source cable locking device. The package
has an outside diameter of approximately 11.25 inches and outside height of approximately
14.75 inches which includes the lid eyebolt. The maximum total weight of the package is
approximately 195 pounds. = o0 o L

(3) Drawing

The packaging is constmcféﬁ in accordance witﬁé"?Amersham Corporation Drawing No.
R85590, Rev. B, Sheet No. 1 to Sheet No. 5.

ZHS JIE ZI 73K ZEX ZAK THX JHX JUK FRK 2K JRK JUK 2K JBX JUX 9K J¥X 28X JBX 3% 28K JBK J8A JBK JBK J8X I8 7

{b) Contents

T TATIAT IATIATIATIATIAT7AT AT TATTATIAT IAT 14T 142

'i (1) Type and form of material

é Iridium-192 sources which meet the requirements of special form radioactive material.
S (2) Maximum quantity of material per package

g 1,000 curies (output) with no more than 240 curies in a single source.

éc Output curies are determined in accordance with American National Standard N432-1980,
E "Radiological Safety for The Design and Construction of Apparatus for Gamma Radiography.”
é 230
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6. The cover bolts shall be provided with tamperproof seal in accordance with 10 CFR §71.43(b).

7. The two (2), 1/4-inch diameter vent holes in the side of the packaging shall be provided with
tight fitting rubber or plastic plugs to preclude the entry of rain water into the packaging.

8. The name plate shall be fabricated of material capable of resisting the fire test of 10 CFR Part 71
and maintaining its legibility.

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

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

(b) The package shall be prebared for ehipmeht and operated in accordance with the
Operating Procedures in Section 7 of the applrcatron, as supplemented.

10. The package authorized by thls certificate is hereby approved for use under the general license
provisions of 10 CFR §71. 12 :

11. Expiration date: December 31 2003 . |

| »'BgE_E_gchg_s_,
Amersham Corporation appllcataon dated August 4 1995

Supplements dated: September 21 September 28 and November 29 1995 November 24, 1998 !

FOH THE u. S NUCLEAR REGULATORY COMMISSION

" Cass R.: Chappell ief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: December 16, 1998
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

e CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9168 12 71-9168 USA/9168/B(U) 1 OF 3
2. PREAMBLE

a. This certificate Is issuad to certify that the package (packaging and contants) described in ltem 5 below mests the applicable safety standards set forth in
Title 10, Code of Fedaral Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate doss not refieve 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 bs 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
o
Duratek Nuclear Systems, Inc. application
140 Stoneridge Drive dated 'Febmary.26 1990, as supplemented.

Columbia, SC 29210

4. CONDITIONS

This certificate is conditional upon tu!ﬁlling thereqmrsrnen& of 10 CFR Part 71, as applicable, andﬁ‘er'%éndiﬁo:rigspeciﬁed below.

5.
(a) Packaging

1)
(2)

reular cynn&ér with a 62-inch ID by 75-
d thlckngss of 3.35 inches encased in

silicone O-ring and 20 equally sp nch'diameter bolts. The centered secondary lid is
sealed with a double silicone O-ring and twelve equally spaced 2-inch diameter bolts, and
covers a 29-inch opening in the primary lid. The optional drain line is sealed with a 3/4-inch
diameter cap screw and a silicone O-ring. The lid sealing surfaces are stainless steel and
the space between the double O-ring seals is provided with a test port for leak testing.

The top and bottom of the cask are provided with steel encased, rigid polyurethane foam
impact limiters. The impact limiters are secured to each other about the cask with eight
1-inch diameter ratchet binders. The impact limiters are 102 inches in diameter and the
overall height of the package with the impact limiters attached is 132 inches.

The package is provided with four tie-down and two removable lifting devices. Each lid is

provided with three lifting lugs. The gross weight of the packaging and contents is
approximately 74,000 pounds.
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NRC FORM 618
(8-2000)
10CFR 71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

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

9168 12 71-9168 USA/9168/B(U) 2 OF

PAGES

3

(a)

(b)

Packaging (Continued)
(3) Drawings .

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc. Drawing No.
C-110-E-0007, Sheets 1, 2, and 3, Revision No. 10.

Contents

(1) Type and form of material

(i) Byproduct matena, he form of dewater .s.in_s, solids, or solidified waste

contained wuhm secondary containers; or

()

thermal waﬁs and 14,68
and shoring,. The cente

transport.

The cask primary lid must:b
4-3/4" or twelve, 2"-8UNC:Z}
ft-Ibs (lubricated). -

Prior to each shipment, the package must beteak tested in accordance with Section 8.2.2.2 of the
application. For contents that meet the definition of low specific activity material or surface
contaminated objects in 10 CFR 71.4, and also meet the exemption standard for low specific
activity material and surface contaminated objects in 10 CFR 71.10(b)(2), the pre-shipment leak
test is not required.

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

(i) Each package must meet the acceptance tests and be maintained in accordance with the
Acceptance Tests and Maintenance Program of Section 8.0 of the application,

(ii) The seals must be replaced with new seals if inspection shows any defects or every 12
months, whichever occurs first. The tests ports and optional drain line must be
appropriately plugged and sealed prior to transport, and

(iii) The package must be prepared for shipment and operated in accordance with the operating
procedures of Section 7.0 of the application.
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NRC FORM 6138 . U.S. NUCLEAR REGULATORY GOMMISSION
rysad CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFJCATION 'NUMBER PAGE PAGES
9168 12 71-9168 USA/9168/B(U) 3 OF 3

10. (a) For any package containing water or organic substances which could radiolytically generate
combustible gases, determination must be made by tests and measurements or by analysis
of a representative package such that the following criteria are met over a period of time
that is twice the expected shipment time:

(i) The hydrogen generated must be limited to a molar quantity that would be no more
than 5% by volume (or equivalent limits for other inflammable gases) of the
secondary container gas void if present at STP (i.e., no more than 0.063 g-moles/t®
at 14.7 psia and 70°F); or

(ii)

that oxygen must bé iinﬁnfed to 5% by i)blume:;;:

could have hydmgen greater than 5%.

For any packag elwered to a carrier for transport, the secendary container must be
prepared for.sh lpment in the same manner in which determina?ien for gas generation is
made. Shi n peﬁad Bigi i

(b)

11.  The package authé% d by

12.  Expiration date: June 30,2005.

Chem-Nuclear Systems, Inc., application dated‘f-‘eb aiy Zg 1990.

Supplements dated: February 22, 1994; February 23, 1995; September 1, 1998; May 25 and June 1,
1999; and May 26, August 23 and 30, December 8, 2000, January 30, 2001, and April 23, 2001. I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

e

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards
Date: June 25, 2001
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
{3-96) CERTIFICATE OF COMPLIANCE
W0CFR71 FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9183 13 USA/9183/B( )F 1 4

-.PREAMBLE

a. This centificate is issued to centify that the packaging and contents described in Ttem 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
NAC International, Inc. NAC International, Inc. application dated
655 Engineering Drive May 26, 1989, as supplemented
Suite 200
Norcross, Georgia 30092 ¢. DOCKET NUMBER 71-9183
4. CONDITIONS

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

13 TATTHT THT TAT TAT TATTAT TAT TAT TATYAT VAT 787 TAT 74T 18T

‘OTTAT 74T TAT TAT TAT TATTAY TATY

(a) Packaging

(1)
@)

Model No.:  NAC-1
Description

A steel and lead shielded shipping cask. The cask is a right circular cylinder with upper
and lower steel encased balsa impact limiters. The overall dimensions are 214 inches in
length and 50 inches in diameter, The gross weight of the cask is approximately 49,000
pounds. The inner cavity is 178 inches long and 13.5 inches in diameter. The thickness of
the inner sheli is 5/16 inch, and the thickness of the outer shell is 1-1/4 inches. The two
stainless steel shells are welded to a 2-inch thick stainless steel shield disc at the bottom.
The annulus between the inner and outer shells is filled with lead (lead thickness: 6-5/8
inches maximum, 5 inches minimum).

The stainless steel lid is a frustum of a cone 7.5 inches thick. The lid is secured to the
cavity flange by six, ASTM-A320, Grade L43,1-1/4-inch diameter bolts. The seal is
provided by two polytetrafiuoroethylene O-rings. Four trunnions, two located on either side
of the upper or lower impact limiter, are provided. Other cask features include two drain
valves located in the bottom shield disc, vent valve, head closure gasket leak check valve,
and rupture disc - pressure relief valve system located in the cavity flange. For transport,
the cask may be enclosed in an expanded metal cage or closed shipping container.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9183 - Revision No. 13 - Docket No. 71-9183
5.(a) (Continued)

(3) Drawings

The Model No. NAC-1 shipping cask is constructed in accordance with Nuclear Fuel
Services, Inc., Drawing No. E 10080, Sheets 1 through 4,
Rev. 22.

(b) Contents

79 {02 SOL 9L LWL LWL 0L WL WL W2 I0L 01U O2IWL 10,

(1) Type and form of material

(i) Clad, irradiated, metallic natural uranium fuel rods.

(i) Solid, non-fissile, irradiated hardware.

(2) Maximum quantity on material per package

TTATIATIAT IAT TAT 14T 1T TATIAT AT TAT T

The cavity content must not exceed a thermal decay heat load of 750 watts and a weight
of 3,700 Ibs., including weight of component spacers (or fuel basket) used in the cask
cavity to Ismlt movement of contents during shxpment Fuel rods are additionally limited as
follows: e

&7 &7 SR

(i) 21 intact rods or B encapsulated (defectwe) rods Each defective rod will be
» encapsulated in either a 2.75-inch 1.D. failed fuel rod can, as shown on Nuclear

&

s ‘Assurance Corporatlon Drawing No. 340-108-D2, Rev. 9, or a 4.00-inch I.D. failed
) fuel rod can, as shown on Nuclear Assurance Corporation Drawing No. 340-108-
;,'f D1, Rev. 9.: Defective rods encapsulated in the 2.75-inch 1.D. failed fuel rod cans
' wull be shlpped in 3@ six rod capacity liner; as shown on Nuclear Assurance

e Corporation Drawing No. 491-001, Rev. 0.; and defective rods encapsulated in the
Q 4.00-inch 1.D. failed fuel rod cans will be shipped in a three rod capacity liner, as
g shown on Nuclear Assurance Corporation Drawmg No. 347-211-F19, Rev. 5.

(i) 1,600 MWD/MTU average bum-up
(i)  Minimum 365-day coolmg tlme after |rrad|atxon
(c) Transport Index for Criticality Control

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

236

NEC 8K JBK 78X 73K 73K 78K I35 285 NS 28K 2N NS JRK 2R 2N 28K 0NK 2K XK I 2K 23K JEK JBS NS 23 23K JUS TR TR 2L 270K 2% 2% 2% JNE ¥ JNE ¥ J¥S 2% SN 8¢

@S TATTAT TAY TAT TALTATTAT TAT TAT TAT TATTATTAT TATTATTAT 14T 18T IATIATT

l'e
3-
v
3~
N
A
V-
3
3
3
A
1
(98
(e
P~
(9N
v
3
\,
[
3
3
3
3

s
3~
™
Y-
3
V-
Pt
Loy
A
3
Y-,
A
‘-

\ ¥y
=

\,.

i

A~

3

[

L

I~

e

M

;,.

\,.

-

i

s 5

[0y

™~

3

198



T TAY BT TAT AT AT AT TA]

TIALY

TAT TAT TAYTHT BT TAT AT TATIAT

18 18} 1T 18T IAT 18T AT TRV I8T TAT TAT Y TOTIATIAT AT

)]

"IN YRU YR Y7 Yo7 Vo7 YRZ TRV Y7 YN VAU YU YWY YA MY YR( )

| O WO X2 ORISR IR YRC OR{ IR( YR YR IR IXC IRC ORT IXC IRC YR? IR? IRC IR( ORC IRT SNC YR IR( SR{ SRC SR ORC YR SRC SR SR SR \R¢ SR SR B SR SR e 33
: NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Bl e

’)“

B

Page 3 - Certificate No. 9183 - Revision No. 13 - Docket No. 71-9183

6.

7.

10.

11.

The cask cavity must be dry (no free water) when delivered to a carrier for transport.

As needed, appropriate component spacers (fuel basket and axial spacers for shipment of fuel
rods) must be used in the cask cavity to limit movement of contents during accident conditions of
transport.

The cask may be shipped in a closed shipping container provided that the closed container, the
cask tie-down and support system, and the transport vehicle (trailer) meet the applicable
requirements of the Department of Transportation. Tie-down devices which are a structural part
of the package must comply with 10 CFR §71.45.

When the cask is shipped in a closed shipping container, the center of gravity of the combined
cask, closed shipping container, and trailer must not exceed 75 inches.

When the cask is shipped in a closed shipping container, the internal heat load must not exceed
750 watts.

In lieu of the requirements of 10 CFR §71.87(e), the licensee must perform periodic maintenance
and testing of O-rings, drain and vent ball valves, relief valves, and rupture discs of the cask as
indicated in the table given below. During inactive periods, the maintenance and testing
frequency may be disregarded provided that the package is brought into full compliance prior to
the next use of the package.

Cask Component Period Test/Action

Ball Valve | Each Shipment Hydro test to 30 psig’
Ball Valve A Annually Replace seats and seals

O-rings ' Each Shipment Test to 30 psig’
O-rings ‘ Annually Test to 100 psig’

Inner Containment Vessel Annually Test to 100 psig’
Cavity Relief Valve Annually Test at set point
Cavity Rupture Disc - Annually Replace

Neutron Shield Tank
Rupture Disc Annually Replace

Impact Limiters Annually Test to 5 psig’
"There must be no visual (pressure gauge) indications of pressure drop for the component under
test during a 10-minute test period. Otherwise, corrective action must be taken and the test

repeated until such time as the component meets the specified tests. (Test to pressures equal to
or greater than those indicated.)
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)~
8%

i 12.  The package shall be prepared for shipment and operated in accordance with the operating

) procedures in Chapter 7 of the application, as supplemented.

E 13. Each package must be maintained in accordance with the maintenance program in Chapter 8 of
'S the application.

'f 14.  The package authorized by this certificate is hereby approved for use under the general license
e provisions of 10 CFR §71.12.

b=
=

Ia 15. Expiration date: September 30, 2004.

[

by
o
%3

b REFERENCES

9
g

TATTATTOT AT AT IATIATTAT TAT IATTAT

Supplements dated January 29 and March 20,

b NAC Intemnational, Inc. application dated May 28, 1989,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Dlréctbi‘j i 2 .

1990; August 4 1994; and August 31, 1999.
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: . Office of Nuclear Material Safety '
) and Safeguards L !
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% NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION  |if

| (3-96) CERTIFICATE OF COMPLIANCE .

7| 10CFRT FOR RADIOACTIVE MATERIALS PACKAGES )

. :;.' ). a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES E:

. =~

3 9184 5 USA/9184/B(U) 1 2 5

5| 2. PREAMBLE 9

b 1

i a. This certificate is issued to certify that the 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.” )

I |

ja 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

>,

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

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

!

il

15.

, Packaging Technology, Inc. Nuclear Packaging, Inc. consolidated application s

I 4507 D Pacific Highway East dated March 31, 1989, as supplemented. 3:

= Tacoma, WA 98424-2633 ®

P <. DOCKETNUMBER 71-9184 )

k& 4. CONDITIONS ’5;

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

= s, B
=

bi i) 181 10T 185 () 1) 18) 11 (A1 107 AT TAT 14T AT 185 10T T8 T0T T8 TATTAY 18T TAT 8T 78T TAT IAT T8T AT 78T 78T 18T 785 18T 187 1671

(a) Packaging
(1) Model No.: PAS-1
(2) Description

The packaging consists of a primary containment vessel (20.5" OD x 23.4" OH) enclosed inside a
secondary containment vessel and radiation shield (32.5" OD x 39.0" OH), The 15 milliliter water
sample is contained within a undefined sample cask. Additionally, four iodine collection cartridges
and four offgas vials are maintained inside the foam shoring above the sample cask. Loose
vermiculite surrounds the perimeter of the sample cask to absorb the water sample should leakage
occur. Completely surrounding the secondary containment vessel and radiation shield is a foam
filled steel encased overpack (48.0" OD x 66.0" OH) which provides impact and thermal protection.

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

VLOL VL V20292925959 0 LVLIOL LW V2592 VL P11

The secondary containment vessel and radiation shield provides 0.75" thick steel and 5.1" thick lead
shielding in the radial direction, 2.0" thick steel and 5.1" thick lead shielding on the bottom, and 3.5"
thick steel and 4.8" thick lead shielding on the top. The lid is secured with eight, 1.0"-8 UNC x 3.0
long bolts. The lid is sealed with two Viton O-rings with a sealed test port between the seals for leak
testing.

FLIOLW2 S92 19292 LWL T

The overpack provides about 7.25" thick foam on the sides and about 13" on the top and bottom.
The two halves of the overpack are held together by eight, 3/4®-10 UNC x 1.5" long bolts. A
Neoprene gasket prevents rain water from entering the overpack.

The weight of the package including a maximum sample cask weight of 1,375 pounds, is about
12,800 pounds.

SOLWLWLOL WL 0L W0
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'9 5.(a)(3) Drawings

3
7 S@LI0L WLIW. WL WL IWLI

e The package is constructed in accordance with Nuclear Packaging, Inc. Drawing No. X-20-218D,
' Sheets 1 and 2, Rev. C.
3 (b) Contents

(1) Type and form of material

(P2 (92 (92 92 PL.

(i) Radioactive material in form of liquid or gaseous samples in sample casks, cartridges

2

2 and vials.

; (ii) Byproduct and activation materials as solids and process solids or resins, either ;
4 dewatered, solid, or solidified in secondary containers. q
i s R q
g (2) Maximum quantity of material per package |
g ‘ |
Za 50 Ci of mixed fission and activation products, 15 milliliters of |iqurd one sample cask or =i
< secondary contamer and four cartridges and four vrals £l
g H
o 6. In addition to the requrrements of Subpart G of 10 CFR Part 71 each package prior to first use must  |{
EC meet the acceptance tests and criteria specified in Section 8.1, must be maintained in accordance q
:23 with Section 8.2, and must be prepared for shipment in accordance with Chapter 7.0 of the H
¥ application, and the supplement dated July 8,1994. : . g
f 7. The package authonzed by thls cemﬁcate is hereby approved fcr use under the general license q
e provisions of 10 CFH §71. 12 Bl He E
a 8. Expiration date: July 31 2004. o 5 : E
% 5  RE ER NCES :
IZ Nuclear Packaging, Inc., consohdated appllcatlon dated March 31, 1989 g
% Supplement dated: April7,1989. g
? VECTRA Technologies, Inc., supplements dated: July 8, 1994 and January 30, 1998. E
% Transnuclear, Inc., supplement dated January 30, 1998. E
4 ]
i Packaging Technology, Inc., Supplement dated: April 30,1999. ]
: :
i FOR THE U.S. NUCLEAR REGULATORY COMMISSION ]
= . !
J5 : / H
2 %’%IW i
t E. William Brach, Director o
£ Spent Fuel Project Office o
g Office of Nuclear Material Safety %
o and Safeguards

K Date: 7/3/ /4 7 240 5
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

1. . CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
91885 5 USA/9185/B(U)-85 1 2

2. PREAMBLE

a. This centificate is issued to certify that the 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 1SSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address)

Industrial Nuclear Company

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Industrial Nuclear Company application

14320 Wicks Bivd. dated July 1, 1999, as supplemented.
San Leandro, CA 94577
¢. DOCKET NUMBER 71-9185
4. CONDITIONS

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

S.

(a) Packaging

1)
@)

(3)

Model No.: OP-100
Description

The Model No. OP-100 package consists of either an IR-50 source changer, or
an IR-100 exposure device, which is positioned within a 10 gallon drum. The
drum is made of 20 gauge steel, and is closed with a 12 gauge closure ring and
a 5/8 inch diameter steel bolt. Plywood members are used to position and
support either the IR-50 or IR-100 within the steel drum. " . -

The IR-50 source changer and the IR-100 exposure device are approximately
8.87 inches long, 4.5 inches wide, and 8.5 inches high. The radioactive material
contents consist of iridium-192 in source assemblies that meet the requiremenis
for special form material. The source assemblies are positioned within a
Zircalloy or titanium “S” tube within the IR-50 or IR-100. The “S” tube is
surrounded by a shield assembly made of depleted uranium. The uranium shield
assembly is encased in a stainless steel housing. The space between the
uranium shield assembly and the stainless steel casing is filled with a rigid
polyurethane foam. The maximum weight of the IR-50 source changer is 53
pounds, the maximum weight of the IR-100 exposure device is 50 pounds, and
the maximum gross weight of the Model No. OP-100 package is 75 pounds.

Drawings
The packaging is constructed in accordance with Industrial Nuclear Company

Drawing Nos.: OP 100-1, Rev. 3, IR 50-1A, Rev. 2, IR 50-1B, Rev. 1, IR 100-1A,
Rev. 3, and IR 100-1B, Rev. 2.

(b) Contents

M

Type and form of material

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

L0 VLV WL LI OO0 92 92 G FVTEILOLILOL 0L 939292 W38 929 L0 58580159 9258
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NRC FORM 618A CONDITIONS (continued)

(3-96)

Page 2 - Certificate No. 9185 - Revision No. 5 - Docket No. 71-9185

10.

Industrial Nuclear Company application:’dated;Jupyi‘l; 1999.

(b) Contents (continued)
2 Maximum quantity of material per package
120 (output) curies

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

The source shall be secured in the shielded position of the packaging by the source assembly
lock, lock cap, and the shipping plug (IR-100 only). The source assembly Jock, lock cap, and
the shipping plug (IR-100 only), must be fabricated of materials capable of resisting a 1475°F
fire environment for one-half hour and maintaining their positioning function. The ball stop of
the source assembly must engage the source assembly lock. The flexible cable of the source
assembly and shipping plug must be of sufficient length and dlameter to provide positive
positioning of the source rn the shielded position. i

The name plate on the overpack must be fabricated of materials capable of resisting a 1475°F
fire environment for one-half hour and maintain its legibility. The two vent holes in the side of
the overpack must be covered wrth tape or rubber (plastlc) plugs to prevent entry of rain water.
In addition to the requlrements ot Subpart G of 10 CFR Part 71 o

(a) The package shall be prepared tor shlpment m accordance with the Operating
Procedures of Chapter 7 of the apphcatlon and

(b) Each package must meet the Maintehance Program of Chapter 8
of the application. - ‘ _'

The package authorized by thls certlflcete |s hereby approved for use under the general license

provisions of 10 CFR §71 12 e _

Expiration date: November 30, 2003
~ REFERENCES

Supplements dated: September 14 and December 29, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gt

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safsty
and Safeguards
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |

tocrR s CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
s CERTIFICATE NUMBER b. REVISIONNUMBER | ¢. DOCKET NUMBER G. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
9186 13 71-9186 USA/9186/B(U)F 1 OF 5§
2. PREAMBLE

2. This certificate is issued fo certify that the package (packaging and contents) described in ltem § below meets the appliceble safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Materia!.”

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
Safety Analysis for Shipping S8G Power Units in
U.S. Department of Energy the S-6213 Container, Rev. 7, dated
Division of Naval Reactors June 16, 1975, as supplemented; and Safety
Washington, DC 20858 Analysis for Shipment of S6W Shipboard Power

Units in the Model 2 S-6213 PUSC, as supplemented.

4. CONDITIONS
This centificate is conditional upon futlilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.
(a) Packaging

(1) Model Nos:  Model 1, S-6213 Power Unit Shipping Container
Model 2, S-6213 Power Unit Shipping Container
(2 Description

A power unit shipping container (PUSC) for shipment of a power unit complete with control
rods and control rod drive mechanisms installed.

The Model 1 8-6213 PUSC consists of a carbon steel cylindrical shell approximately
9-1/4 feet in outside diameter by 39-1/2 feet long, including hemispherical steel end
impact limiters, with 10-3/4-foot outside diameter central flanges joining the barrel
and cover halves. The Model 2 S-6213 PUSC is of the same design as the Model 1,
except that the primary container material is HY-80 steel. A power unit is supported
in the PUSC by a centrally located thick circular steel plate (PU head) which is
clamped between the central mating flanges of the PUSC and fastened by 94, 2-inch
diameter high strength studs. The upper and lower extremities of the power unit
cantilever into the barrel and cover halves without additional support except for the
longest control rod drive mechanisms (S8G Power Unit Type B only). A lower support
adapter is installed in the barrel end of the container during shipment of the S6W
prototype power unit and the S6W shipboard power unit. A shipping/lifting ring, a
flange adapter, and a lower support adapter are installed in the container during
shipment of the S9G shipboard power unit.

The PUSC is shipped in the horizontal position on a support frame which is secured to
a specially built flatbed rail car. The PUSC, including frame and contents, weighs
approximately 490,000 pounds for shipments of Type A and B, S8G power units.



NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
tocrRn CERTIFICATE OF COMPLIANCE |
FOR RADIOACTIVE MATERIAL PACKAGES
Y. a CERTIFICATE NUMBER b. REVISIONNUMBER | €. DOCKET NUMBER O. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
9186 13 71-9186 USA/9186/B(U)F 2 OF 5

5.(a) Packaging (Continued)

(2)  Description (Continued)

The weight of the PUSC, including frame and contents is approximately
438,900 pounds for shipment of the S6W prototype power unit, 429,900
pounds for shipment of the S6W shipboard power unit, and 329,000 pounds
for shipment of the S9G shipboard power unit.

(3) Drawings

The Mode! 1 and Model 2 S-6213 PUSC are constructed in accordance with the
Drawings included in the applications (see references, below).

5.(b) Contents

(1) Type and form of material

0)

(i)

(i)

(iv)

Unirradiated Naval Reactors Type A or B S8G power unit as described in
Chapter 5 of the application and containing uranium enriched in the U-235
isotope.

Unirradiated S6W advanced fleet reactor prototype power unit or unirradiated
S6W advanced fleet reactor shipboard power unit as described in Chapter 6
of "S6W Prototype Power Unit in S-6213 Power Unit Shipping Container
Safety Analysis Report® WAPD-REO(c)1219, Revision 1, and containing
uranium enriched in the U-235 isotope.

Unirradiated S6W high performance fleet core shipboard power unit, as
described in addendum to Chapter 6 of "S6W Shipboard Power Unit in
S-6213 Power Unit Shipping Container Safety Analysis Report For
Packaging," WAPD-REO(c)-1457 and WAPD-REO(c)-1568, and containing
uranium enriched in the U-235 isotope.

Unirradiated S9G shipboard power unit, as described in Chapter 6 of "S9G
Shipboard Power Unit in S-6213 Power Unit Shipping Container Safsty
Analysis Report For Packaging,” Revision 2, and containing uranium enriched
in the U-235 isotope.

(2 Maximum quantity of material per package

For the Model 1 S-6213 PUSC:

One Type A S8G Power Unit, or

One Type B S8G Power Unit, or

One S6W Advanced Fleet Reactor Prototype Power Unit, or

One S6W Advanced Flest Reactor Shipboard Power Unit, or

One S6W High Performance Fleet Core Shipboard Powsr Unit, or
One S9G Shipboard Power Unit.
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NRC FORM €18
(8-2000)
10CFR M

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. 8. CERTIFICATE NUMBER

b. RAEVISION NUMBER

¢. DOCKET NUMBER

0. PACKAGE IDENTIFICATION NUMBER

PAGES

_ 9186 13 71-9186 USA/9186/B(U)F 3 OF 5
5.(b) Contents (Continued)
For the Model 2 S-6213 PUSC.:
One S6W Advanced Fleet Reactor Shipboard Power Unit, or
One S6W High Performance Fleet Core Shipboard Power Unit, or
One S9G Shipboard Power Unit.
5.(c) Transport Index for Criticality Contro}
Minimum transport index to be shown on
label for nuclear criticality control: 100
6. The Model 1 S-6213 PUSC shall be designated as B( )F. Use of Model 1 S-6213 PUSC
packaging fabricated after August 31, 1986, is not authorized. '
7. All control rods shall be restrained in the power unit fuel cells by the control rod holddown

latches.

8. For the Model 1 S-6213 PUSC, in addition to the requirements of Subpart G of 10 CFR

Part 71, a determination shall be made, for each shipment, of the "g" forces that the
package or packaging has been subjected to during transport.

(a)

A nondestructive examination of the entire length of both inner and outer surfaces of
the four tie-down support bracket-to-container wall butt welds shall be conducted:

(1)  if the packaging (with or without contents) has been subjected to "g"
forces in excess of 2 g’s in any direction through the center of gravity

of the package since the last inspection, and

(2) following the fourth shipment’, and

(3) after every second Shipment' following the fourth shipment

This requirement shall not be construed to require an inspection if previous

shipment had been inspected in accordance with {8{a){1}) above.
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NRC FORM 618
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1BCFR T

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1 a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKET NUMBER 0. PACKAGE IDENTIFICATION NUMBER |, PAGE

OF

PAGES

9186 13 71-9186 - USA/9186/B(U)F 4

(b)

(c)

The nondestructive examination in accordance with a written procedure may be by
either: P

(1) The liquid penetrant method in accordance with:
(i) Article 6, Section V, ASME Code, or

(ii) MIL-STD-271E, "Nondestructive Testing Requirements
for Metals," Section 5, October 31, 1973, or

(i)  NAVSHIPS 250-1500-1, “Welding Standard,” Section 12.5
(2) or the magnetic particle method in accordance with:

(i) Atticle 7, Section V, ASME Code (Yoke Téchnique; Dry
Particle Method; direct or rectified current), or

(ii) MIL-STD-271E, Section 4; specifically 4.3.1 (General) and 5.6.1
(coatings), 4.3.3 (Dry Powder), 4.3.3.3.6 (Continuous), and 4.3.3.3
(Procedure) as excepted by using direct or rectified current, 4.3.3.3.3
(Yoke Technique), 4.3.2.5 (sensitivity and cleaning), and 4.3.1.3
{(smoothness), or

(i)  NAVSHIPS 250-1500-1, Section 12.4, 12.4.1 (General), 12.4.3 (Dry
powder), 12.4.3.3.2.1 (Yoke Techniqus) using direct or rectified current.

It any indications, as defined in accordance with either:

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

(2) Paragraphs UA-72 and UA-73, Appendix VI, Division 1, Section VIlI,
ASME Code (with 7(b)(2)(i), above), or

(3) Class 1 acceptance criteria of NAVSEA 0900-LP-003-8000, “Surface
Inspection Acceptance Standards for Metal," with Change 2, July 1, 1974
(with 7(b)(1)ii) or 7(b)(2)(ii), above), or

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

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

9. Expiration date: May 31, 2007




NRC FORM €18
{8-2000)
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1 a. CERTIFICATE NUMBER

9186

b. REVISION NUMBER ¢. DOCKET NUMBER

13 71-9186

d. PACKAGE IDENTIFICATION NUMBER

USA/9186/B(U)F

PAGE

OF

PAGES

For the Model 1 S-6213 PUSC:

REFERENCES

U.S. Naval Reactors application dated July 24, 1975.

Supplements dated: June 3, 1977; July 24, 1978; Naval Reactors letter G#C89-2838, dated May 22, 1989;
Naval Reactors letter G#C90-03664, dated September 5, 1990; Naval Reactors letter G#92-03563, dated

June 17, 1992; and Naval Reactors letter G#C92-03714, dated October 2, 1992; Naval Reactors letter
G#97-03425, dated February 7, 1997; Naval Reactors letter G#C97-03614, dated September 29, 1997; an

Naval Reactors letter G#01-03619, dated December 11, 2001.

For the Model 2 S-6213 PUSC:

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

Supplements dated: Naval Reactors letter G#92-03563, dated June 17, 1992: and Naval Reactors letter
G#C92-03714, dated October 2, 1992; Naval Reactors letter G#97-03425, dated February 7, 1997; Naval
Reactors letter G#C97-03614, dated September 29, 1997; and Naval Reactors letter G#01-03619, dated

December 11, 2001.

Date March 18, 2002

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office -
Office of Nuclear Material Safety

and Safeguards
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES

). a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9187 4 USA/9187/B(U) 1 2

2. PREAMBLE

a. This centificate is issued to centify that the 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.

b~
5%
Vi~
(L

Xt

TIRTINTINT

3. THIS CERTIFICATE 1S 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:
AEA Technology/QSA Inc. Tech/Ops application dated December 27, 1983,
40 North Avenue as supplemented.

Burlington, MA 01803

<. DOCKET NUMBER 71-9187

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

TTAT AT TAT T 14T 1T 187 147 74

27 &Y SR

1T TATINT

S.
(a) Packaging

{1) Model No.: 865

(2) Description

A steel encased, uranium shuelded radlographlc exposura devuce 5" OD x 12.25" long. The
device is provided with 0.88" OD x 9.25" long handle and two 1.38" x 5.5" long triangular
shaped legs. Primary components consist of an outer’ steel shell, mternal bracing, depleted
uranium shield, and a source tube." Tha contents are securely posntloned in the source tube by a
source holder assembly and actuator and locklng assembly ' Tamper-indicating seals are provided
on the packaging and a 0. 12-mch thick steel outer cover is bolted over the source actuator and
locking assembly for addltlonal protectton dunng transport. The total weight of the package is
approximately 59 pounds L

(3) Drawings
The packaging is constructed in accordance with the following Tech/Ops Drawing Nos.: 86590,
Sheets 1 through 5, Rev. 1; 86500-10, Rev. O; and Amersham Corporation Drawing No.
R86591, Rev. A.

{b) Contents

(1) Type and form of material
Iridium-192 as sealed source must meet the requirements of special form radioactive material.

(2) Maximum quantity of material per package

240 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."

IS 18K 28X J%K 28K 285 28K 18X 28K 18K B J3K JBX JBK JBK TEX JEC 33K JBX JEK JBC JEC JBU JAC JAC JEK JEC JBA JAC JAK JAK JBC JAC JAK JEX JEU JAU JAC IRV JBK JA( JBC JA( TE&( JEC JBK JAC TRV JEC JAT JAC JEC JEC JEC JEC JAC JKC JBU AL JAK JBC

VL VL-VLOL VLG VL. 0L 90 LWL WL WL L WL SO WLV LWL YL (0 92 W W WL W UL OO LW 0 0 0 O 0L P8



(Na‘!;g FORM €18A CONDITIONS (continied) U.S. NUCLEAR REGULATORY COMMISSION [t

A

f: Page 2 - Certificate No. 9187 - Revision No. 4 - Docket No. 71-9187

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

ATTA

{a) Each packaging must meet the Acceptance Tests and Maintenance Program in Section 8, of
the October 29, 1993, supplement.

AT AT T4

e

(b} The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Section 7, of the November 24, 1998, supplement.

SOLVLOLOLOL OO UL 05919

L3992 92192 5925925

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

8T TATTAT TAY TAY

8. Expiration date: December 31, 2003. ,
REFERENCES

Tech/Ops application dated December 27, 1983.

(MY )

SR B¢

| Amersham Corporation supplements dated: March 15, 1984, November 8, 1988, and August 16, and
3*| October 29, 1893, and November 20, 1995.

AEA Technology Supplement dated November 24, 1998.

8T THT 14T Y

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

- Cass R. Chappell,
Package Certification Section
Spent Fuel Project Office
-Office of Nuclear Material Safety

and Safeguards

)
)

LIPSOV 0L FLOL O LWL OO ITUOL LG9 02 9259

L9292 9292 WL 92 WLV OLOP2 W2 VL0292 025

T

Date: December 7, 1998

AT 78T TATTAY TAT TAT TATTAT T

L%

Y 78T 745 7
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NRC FORM 613
(8-2000)
0CFR 7

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

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

9196 19 71-9196 USA/9196/AF-85 1 OF 3

PREAMBLE

a. This certificate is issued to certify that the package {packaging and contents) described in ltemn § 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 bs transported.

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Duratek _ Chem-Nuclear Systems, LLC application
140 Stoneridge Drive P dated February 17, 1999, as supplemented.

Columbia, South Carolina 29210

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

ka) Packaging
{1) Model No.: UX-30
(2) Description

Overpack for 30-inch enriched uranium hexafluoride (UF,) cylinders. The overpack is a right
circular cylinder constructed of two stainless steel shells with the volume between the shells
filled with 6-inch thick foam (7.8 - 9.8 PCF). A stepped and gasketed horizontal joint permits
the top half of the overpack to be removed from the base. The package "halves” are
secured with ten indexed, cross-locking "ball lock” pins. The overpack is 43.5" in diameter
by 96" long. The maximum gross weight of the package is 8270 Ibs.

Two types of 30 inch uranium hexafluoride cylinders may be carried in the UX-30 overpack.
These are (1) an ANSI N14.1 Standard 30B cylinder, or (2) a CBC Watertight™ Model 195
cylinder.

The CBC Watertight™ Model 195 cylinder is essentially a 30B cylinder equipped with a
Valve Protective Cover (VPC) that bolts over and protects the cylinder valve during transport.
The VPC is a special design feature that provides additional assurance against the
inleakage of water to the containment system and is an enclosure that retains any leakage.
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[ NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
oorn CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
LL 01986 19 71-9196 USA/9196/AF-85 2 OF 3

(3) Drawings

The Model No. UX-30 packaging is fabricated in accordance with Chem-Nuclear Systems
LLC, Drawing No. C-110-B-57922-0002, Sheets 1 through 3, Rev. 2. The CBC Watertight™
Model 195 Cylinder is fabricated in accordance with Columbiana Boiler Company drawings:
71800-C, Rev. 2, SK-71800-B-3, Rev. 1, SK-71800-B-4, Rev. 1, SK-71800-5, Rev. 0 and
SK-71800-B-7, Rev. 0.

(b) Contents

r

(1)  Type and form of material - ~ |
UF, enriched in the U-235 isotope.
(2)  Maximum quantity of material per package

(i) ANSI standard N14.1 30B cylinder or CBC Watertight™ Model 195 cylinder: 5,020 |
pounds UF, enriched to not more than 5 w/o in the U-235 isotope. The maximum
H/U atomic ratio for the UF is 0.088. .

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

Minimum criticality safety index for the UX-30 overpack -
containing a standard ANSI N14.1 308B cylinder ' 5.0

Minimum criticality safety index to be shown on the
label for the UX-30 overpack containing a CBC Watertight™ c
Model 195 Cylinder ' 00 |

6. The ANSI standard 30B, 30-inch diameter UF, cylinder, must be fabricated, inspected, tested and
maintained in accordance with a) American National Standard N14.1-1995 or an earlier version of
ANSI N14.1 in effect at the time of fabrication or b) American National Standard N14.1-1995 or an
earlier version of ANSI N14.1 in effect at the time of fabrication and ISO 7195:1893(F). Cylinders
must be fabricated in accordance with Section VIIl, Division I, of the ASME (American Society of
Mechanical Engineers) Boiler and Pressure Vessel Code and be ASME Code stamped.

7. The CBC Watertight™ Model 185 cylinder (new or retrofitted cylinders) must be fabricated,
inspected, tested, and maintained in accordance with CBC Watertight™ Model 195 cylinder
specification no. CBC-WT-M195, Revision 2 dated April 5, 2002.

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

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

(a)  Prior to each shipment, the overpack gaskets must be inspected. These gaskets must be
replaced if inspection shows any defects or every 12 months, whichever occurs first.
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NRC FORM 618

(8-2000)
WCFA N

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

8. CERTIFICATE NUMBER

b. REVISION NUMBER

9186 19

¢. DOCKET NUMBER

71-9186

8. PACKAGE IDENTIFICATION NUMBER

USA/9196/AF-85

PAGE

3

OF

PAGES

3

10.

1.

12.

-hem-Nuclear Systems, LLC application dated February 17, 1999.

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of

the application, as supplemented.

(c) The package shall be prepared for shipment and operated in accordance with the Operating

Procedures of Chapter 7 of the application, as supplemented.

(d) 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.

The 30-inch diameter UF, cylinder valve stem and plug may be tinned with ASTM B32, alloy 50A or
Sn50 solder material, or a mixture of alloy S0A or Sn50 with alloy 40A or Sn40A material, provided

the mixture has a minimum tin content of 45 percent.

The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.
Expiration date: February 28, 20086.

REFERENCES

United States Enrichment Corporation supplement dated April 14, 1997. Chem-Nuclear Systems, LLC

supplements dated May 10, 1999, April 14, June 22, October 31, and December 4, 2000, April 23,

October 11, and October 19, 2001 and April 16, 2002.

Date:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safaty
and Safeguards

September 26, 2002
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
e CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

9200 10 71-9200 USA/9200/B(M)F 1 OF

5

ul

2. PREAMBLE

a. This certificate is issued to certily 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 ransported.

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 of Energy Nuclear Packaging, Inc., application dated April 6, 1
Washington, D.C. 20585 as supplemented.

4. CONDITIONS

This certificats is conditiona! upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

991

5.

(a) Packaging

(1)
()

Model No.: 125-B
Description

A stainless steel and lead shielded shipping cask. The contents are shipped dewatered.

The cask is a right circular cylinder, 65.5-inch outer diameter by 207.5-inch length. The
cavity dimensions are 51.25-inch diameter by 192.5-inch length. A 1.0-inch thick stainless
steel inner shell, 3.88-inch thick lead annulus and 2.0-inch thick stainless steel outer shell,
and 7.50-inch thick welded stainless steel bottom plate make up the cask body. A ten gauge
stainless steel thermal shield surrounds the cask outer shell with standoff provided by a wire
wrap on a 3.3-inch pitch spacing. The outer lid is 7.50-inch thick stainless steel equipped
with a 300 psig rupture disc. The seal is provided by 2 Neoprene O-rings secured by 32, 1-
1/2-6 UNC closure bolts. A test port is provided between the O-rings. The lid is also
provided with a vent port. Protrusions from the outer cask external cylindrical surface

include 2 lifting and 4 tie-down trunnions, 1 shear block for fitting to the shipping skid, and 16
impact limiter attachment lugs (8 at each end of the cask). The impact limiters are 120
inches in diameter by 75 inches long fabricated from 1/4-inch thick stainless steel and filled
with closed-cell polyurethane foam. Each impact limiter is secured to the cask by 8, 1-1/4-7
UNC bolts necked down to 1 inch. Piastic pipe plugs are provided in each impact limiter.
The overall dimensions of the cask with upper and lower impact limiters are 120-inch outer
diameter by 279.5-inch length. -
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NRC FORM 618

(8-2000)
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

8. CERTIFICATE NUMBER - b. REVISION NUMBER c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
s 9200 10 71-9200 USA/9200/B(M)F 2 OF 5
5.(a)(2) Description (continued)

(3)

A separate inner vessel (fuel/canister basket) is positioned within the cask cavity. The inner
vessel consists of 7, 14.5-inch ID by 0.38-inch wall pipes with a welded bottom plate and top

end fixture plate which provides a 151-inch long cavity for the canisters. The pipe assembly

is positioned within a 50.25-inch OD by 1.0-inch thick steel shell with a 2.0-inch thick welded
bottom plate. The space between the pipes and steel shell contain stainless steel structural
members and solid neutron moderator and absorber. The top of each tube is shielded by a
10-inch thick stainless steel plug. The inner lid is 5.0-inch thick stainless steel equipped with
2, 300 psig rupture discs in series. The lid has 2 Neoprene O-rings and is secured to the
inner vessel by 24, 3/4-10 UNC closure bolts. A test port is provided between the O-rings.
The lid is also provided with a vent port.

A fuel, filter, or knockout canister is positioned within the inner vessel with canister impact
limiters and a top 10.0-inch thick stainless steel shield plug. Each canister is 14.0-inch OD
by 150.0-inch long by 0.25-inch wall and contains Boral sheets or B,C rods. Canister
containment is not required with closure provided by welded or bolted plate with 2 or 4
fittings. '

The weight of the cask (100,500 pounds), impact limiters (11,700 pounds each), inner vessel
(37,000 pounds), canisters (1,046 to 1,440 pounds each), and canister contents (1,500 to
1,894 pounds each) is approximately 181,500 pounds.

Drawings

(i) The packaging is constructed in accordarice with Nuclear Packaging Inc., Drawing
No. X-101-100, Sheets 1 through 7, Rev. T.

(ii) The canisters are constructed in accordance with Babcock and Wilcox Company
Drawing Nos.: 1161299D, Rev. 1; 1161 3QOD. Rev. B1; and 1161301D, Rev. 1.

(b) Contents

(1)

Type and form of material

(i) Byproduct and special nuclear material in the form of irradiated fuel particles, partial
fuel rods, partial assemblies, and core debris. The maximum pre-irradiation U-235
enrichment must not exceed 2.98 weight percent. The average burnup of the fuel
material must not exceed 3,165 MWD/MTU and be cooled for at least 6.0 years.




(8-2000)

10 CFR 71

NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

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

9200 10 71-9200 USA/9200/B(M)F 3 OF 5

It

5.(b){(1) (continued)

()

(ii) Irradiated core structural components, contaminated defueling equipment, and filter-
aid materials.

Except for close fitting contents, dunnage must be provided in
the shipping cask cavity sufficient to prevent significant movement of the contents
and secondary containers relative to the outer packaging under accident conditions.

(i)  Byproduct and special nuclear material in the form of internal contamination inside
the inner vessel. Internal contamination shall not exceed the limits for surface I
contaminated objects as defined in 10 CFR §71.4.

(2 Maximum quantity of material per package

Seven fuel, knockout, or filter canisters or any combination thereof within the inner vessel.
The radioactive decay heat load must not exceed 100 watts in each canister. The gross
weight of each canister must not exceed 2,940 pounds.

Transport Index for Criticality Control

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

The cask cavity and inner vessel must be dry when delivered to a carrier for transport, except for
free water which may be present following drip drying of the canisters for a minimum of 2 minutes
after removal from the storage pool. The canisters must be loaded and dewatered in accordance
with Section 7.1.1 of the application which includes approximately 2 atm of argon, nitrogen, or
helium cover gas. The cask cavity and inner vessel must be filled with argon, nitrogen, or helium at
1.0 atm pressure.

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

(a) Prior to each shipment, the inner and outer lid seals must be inspected. The seals must be
replaced with new seals if inspection shows any defects or every 12 months, whichever
occurs first; and

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

(c) The package must be prepared for shipment and operated in accordance with Section 7.0 of
the application.

For any canister containing water and/or organic substances which could radiolytically generate
combustible gases, a determination must be made by tests and measurements or by analysis of a
representative canister that the following criteria are met over a period of time that is twice the
expected shipment time:




NRC FORM 618 ‘ U.S. NUCLEAR REGULATORY COMMISSION
o CrRT! CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
h‘ 9200 10 71-9200 USA/9200/B(M)F 4 OF 5
8. (continued)

The hydrogen generated must be limited to a molar quantity that would be no more than 5% by
volume (or equivalent limits for other inflammable gases) of the canister gas void if present at STP
(i.e., no more than 0.063 g-moles/ft® at 14.7 psia and 70°F); or that oxygen is limited to 5% by
volume in those portions of the canister which could have hydrogen greater than 5%.

For any package delivered to a carrier for transport, the canister must be prepared for shipment in
the same manner in which determination for gas generation is made. Shipment period begins when
the canister is closed and must be completed within twice the expected shipment time.

9. Bolt torque:

The outer cask lid must be secured by 32, ASTM A320, Grade L43 (Cadmium plated), 1-1/2-6 UNC-
2A x 5.5 long bolts torqued to 780-945 ft-Ibs (lubricated).

The inner vessel lid must be secured by 24, ASTM A320, Grade L43 (Cadmium plated), 3/4-
10 UNC-2A x 2.25 long bolts torqued to 130-158 ft-lbs (lubricated).

The upper and lower overpack limiters must each be secured by 8, ASTM A320, Grade L43
(Cadmium plated), 1-1/4-7 UNC-2A x 41.75 long bolts torqued to 225-270 ft-lbs (lubricated).

10.  Except for the contents specified in 5.(b)(1)(iii), prior to each shipment, the shipper must confirm
that the cask and inner vessel are properly sealed by tests as specified in Appendix 7.4 or
Section 8.2.2 of the application. The test is satisfied if no leakage is detected using a test with a
minimum sensitivity of 1x10 atm-cm?¥s.

11.  The necprene O-ring seals used in the containment vessei closure must be fabricated from
neoprene material specified as Cascade Gaskets compound number
CG 100-111-60.

12.  The shipper may use a tarpaulin to cover the cask during time of transport.

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

14.  Expiration date: March 31, 2006.
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! NRC FORM €18 U.S. NUCLEAR REGULATORY COMMISSION
ocram CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

' . a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
{ h 9200 10 71-9200 USA/9200/B(M)F 5 OF 5
i

!

REFERENCES

Nuclear Packaging, Inc. application dated April 6, 1991.

Supplements dated: April 9 and 15, 1991.
Department of Energy supplements dated: February 21, 1996; and February 1, 2001.

Date_ 3o MM-»Q\ i 2oe |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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NRC FORM 618 - U.S. NUCLEAR REGULA‘I‘ORY COMMISSION
o CERTIFICATE OF COMPLIANCE :
FOR RADIOACTIVE MATERIAL PACKAGES
8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER -1 d. PACKAG; IDENTIFICATION NUMBER PAGE PAGES
& 9202 8 71-9202 USA/9202/B(UYF 1 OF 5
2. PREAMBLE

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

b. This certificate does not relieva 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
Department of Energy oo TrénSnuclear. Inc. application
Washington, DC 20585 R dated January 19, 1989, as supplemented.

4. CONDITIONS

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

5.

(a) Packaging

(1)
(2

Model No.: TN-BRP
Description

The TN-BRP is a right circular cylindrical cask designed for shipment of up to 85 BWR spent
fuel assemblies. The total empty weight of the package is approximately 179,600 pounds.
The payload capacity is approximately 43,170 pounds. The overall dimensions of the
package, with impact limiters, are 244.5 inches long by 131 inches diameter. The cask body
is 190.5 inches long by 83.25 inches in diameter. The cask has a cylindrical payload cavity
which is 171 inches long and 64 inches in diameter. The volume of the cavity is
approximately 185 cubic feet.

The containment vessel consists of a 9.62-inch thick forged steel (ASME SA-350; Grade
LF3) cylindrical shell, with bottom plate and lid. The bottom plate and lid are made from
9.75-inch thick steel (ASME SA-350, Grade LF3). The 74.75-inch diameter lid is bolted to
the cask with forty-eight, 1-5/8-inch diameter steel (ASME SA 540 Grade B24, Class 1)
bolts. The cask is sealed with a viton O-ring mounted in a groove machined in the underside
of the lid. The containment vessel is penetrated by access and vent ports in the lid, and two
gas sampling ports and a research instrumentation port in the cask body.

The spent fuel assemblies are housed in a specially designed 44 compartment fuel basket.
Each compartment can accommodate two BRP fuel assemblies stacked end-to-end.
Peripheral inserts fabricated from an aluminum alloy are positioned between the fuel basket
and cask cavity wall. Each fuel cell has a top and bottom end cap to confine damaged fuel.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

e CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. 8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

| e 9202 8 71-9202 USA/9202/B(U)F 2 OF §

5.(a) Packaging (continued)
(2) Description (continued)

The cask is provided with steel encased balsa-red wood impact limiters. The limiters have an
outer diameter of 131 inches, an inner diameter of 91 inches, and a thickness of 20 to 26
inches. Each impact limiter is attached to the cask by four equally spaced 2.25-inch
diameter bolts. The impact limiters are also connected to each other with fourteen 1.50-inch
diameter tie rods.

The cask has four lifting lugs welded to.the lid, and four lifting/ tiedown trunnions bolted to
the cask body.

(3) Drawings

(i) The packaging is constructed in accordance with the following Transnuclear, Inc.
Drawings:

3024-150-1, Rev. 5 Longitudinal Section

3024-150-2, Rev. 5 Transverse Section

3024-150-3, Rev. 2 Shell and Bottom

3024-150-4, Rev. 2 Lid

3024-150-5, Rev. 3 Trunnion

3024-150-6, Rev.4  Front Impact Limiter

3024-150-7, Rev.3 Rear Impact Limiter

3024-150-11, Rev. 3 Packaging Penetrations

3024-150-12, Rev. 3 Lid Bolt

3024-150-13, Rev. 7 Parts List

3024-150-14, Rev. 2 Trunnion Shoulder Bolt

3024-150-16, Rev. 1 Impact Limiters Spacers

3024-150-19, Rev. 3 Impact Limiter Tierods & Tierod Brackets
3024-150-26, Rev. 0 Front Impact Limiter & Tierod Bracket Assembly
3024-150-27, Rev. 0 Rear impact Limiter & Tierod Bracket Assembly
3024-150-31, Rev. 0 Impact Limiter Attachment Bolt

3024-150-32, Rev. 0 Disc Spring at Impact Limiter

(ii) The fuel assembly basket is constructed in accordance with the following
Transnuclear, Inc. Drawings:

3024-150-8, Rev. 1  Basket General Arrangement
3024-150-9, Rev. 1  Basket Typical Cross Section
3024-150-10, Rev. 1 Basket Plane View
3024-150-15, Rev. 0 Type A and B Spacers
3024-150-17, Rev. 2 Packaging Peripheral Inserts
3046-70-1,Rev.1  Top Cap

3046-70-2, Rev. 4  Bottom Cap
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5.(b) Contents
(1)
()

Type and form of material

Irradiated BWR uranium oxide fuel assemblies, damaged or intact, as described in
the application and including the following specifications:

Assembly Type | Array | Pellet dia. (in.) | Clad Thickness | Rod OD (in.) | Pitch (in) | Mass (LL_&
B 11x11 | 0.275/0.373 0.034/0.031 0.344/0.449 | 0.577 132.9
Cc 11x11 | 0.275/0.373 0.034/0.031 0.344/0.449 | 0.577 121.8
C thinclad 11x11 | 0.282/0.399 0.025/0.031 0.344/0.449 | 0.577 133.1
D54/D55 7 0.620 0.040 0.700 0.921 139.4
D52/D53 7 0.607/0.620 0.040 0.700 - 0.921 142.8
D51 8x8 0.500 0.035 0.570 0.807 118.4
D50 8x8 0.488/0.500 |0.035 0.570 0.807 122.7
E 9x9 0.471 0.040 0.5625 0.707 141.2
F 9x9 0.471 0.040 0.5625 0.707 141.2
F-Pu 9x9 0.471 0.040 0.5625 0.707 141.2
Reload E-G 9x9 0.471 0.040 0.5625 0.707 141.2
Reload E-G/F 9x9 0.471 0.040 0.5625 - 0.707 141.2
Reload E-G/Pu | 9x9 0.471 0.040 0.5625 0.707 141.2
Modified E-G 9x9 0.471 0.040 - - | 0.5625 0.707 141.2
EP 9x9 0.471 0.040 0.5625 0.707 123.0

The BWR fuel assemblies have a maximum burnup of 25,000 MWD/MTU.
The minimum cooling time for any assembly is fourteen years.

)
(i
(ii)

Maximum quantity of material per package

Eighty-five BWR assemblies.

Méximum decay heat per package not to exceed 6.39 kilowatts.
Maximum 103 watts per BWR assembly.
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5.(b) Contents (continued)
(2) Maximum quantity of material per package (continued)
(i)  Above fuel assemblies to be positioned in the fuel baskets as shown in the drawings
referenced in 5(a)(3)(ii), and as described in Chapter 7 of the application.
(c) Transport Index
Minimum transport index for nuclear criticality control: 0
Minimum transport index to be shown on label: 9
6. The surface temperature of the package must remain at or above -10°F during transport.
7. In addition to the requirements of Subpart G of 10 CFR Part 71:
a. The packaging must be p‘repared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application.
b. The packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application.
c. The packaging must be loaded in accordance with Section 7.1.2 and Chapter 1 of the
application.
8. The package authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR §71.12.
9. Expiration Date: June 30, 2004.
10.  This certificate authorizes a one-time shipment from the DOE West Valley Demonstration Project in

West Valley, New York to the Idaho National Engineering & Environmental Laboratory. This
certificate expires upon completion of the shipment, or by the above expiration date, whichever
occurs first.
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a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
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REFERENCES

Transnuclear Inc. application dated January 19, 1989.

Supplements dated: March 22, 1989; December 19, 1990; March 4 and October 3, 1991; April 21 and
November 7, 1994; April 27, 1999; April 27, October 12, October 27, November 14 and November 15,

2000; January 25, January 26, March 8 and October 11, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

G lr Bpan_

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date 10/27/01
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, 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 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP, Inc. Framatome Cogema Fuels application
P.O. Box 11646 dated May 31, 1996, as supplemented.

Lynchburg, VA 24506-1646

4. CONDITIONS

This centificate is conditiona! upon fulfilling the requirements of 10 CFR Par 71, as applicable, and the conditions specified below.

(a) Packaging

(1
)

)

Mode! No.: DHTF
Description

The packaging consists of a 14-gauge stainless steel containment vessel, 9.5 inches by
9.5 inches by 17.5 inches high, with a bolted and gasketed top flange closure and
stainless steel welded bottom plate. The containment vessel is centered and supported
in a steel drum by industrial cane fiberboard of 16.5 + 2 Ibs/ft* density.

Closure of the containment vessel is maintained by a 3/8-inch thick carbon steel lid and
1/8-inch thick silicone rubber gasket secured with eight, 3/8-16NC by 1-1/2 long hex
bolts and nuts. The 16-gauge steel outer drum is approximately 34 inches high and
22.5 inches in diameter. The drum closure is a 16-gauge lid with a 12-gauge bolt
locking ring with drop forged lugs, one of which is threaded, having a 5/8-inch diameter
bolt and lock nut.

The gross weight of the packaging and contents is 490 pounds.
Drawings
The packaging is constructed and assembled in accordance with Framatome Cogema

Fuels Drawing Nos. 1249874E, Rev. 5; 1259100C, Rev. 0; 1259101C, Rev. 0; and
1215600D, Rev. 6.
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5.(b) Contents
(1)  Type and form of material

Dry uranium oxide solid pellets, annular pellets, or scrap, packaged either on trays or
bagged, as shown in Framatome Cogema Fuels 1215600D, Rev. 6.

(i) Solid pellets on stainless steel trays. The minimum pellet diameter is 0.315 inch
and the maximum pellet diameter is 0.4075 inch.

(i) Bagged solid pellets or scrap, or any combination. The maximum pellet diameter
is 0.4075 inch.

(iii) Bagged solid pellets or scrap, or any combination. The maximum pellet diameter
is 0.375 inch.

(v)  Bagged annular pellets. The minimum pellet diameter is 0.291 inch and the
maximum pellet diameter is 0.304 inch, with an annulus from 0.045 to 0.065 inch
in diameter.

(2) Maximum quantity of material per package

The maximum weight of contents and all packaging materials within the inner container
is 275 Ibs. The maximum quantity of polyethylene is 149 grams per pellet box.

(i) For the contents described in Item 5(b)(1)(i), enrichment and fissile quantities are
limited as follows:

Max. Enrichment Max. UO, Max. U-235 Max. Number

(wt % U-235) mass (kq) mass (kq) Pellet Boxes
5.0 112 4.83 4

(ii) For the contents described in ltem 5(b)(1')(ii), enrichment and fissile quantities
are limited as follows:

Max. Enrichment Max. UO, Max. U-235 Max. Number

(wt % U-235) mass (ka) mass (kq) Pellet Boxes
5.0 84 3.62 3

(i)  For the contents described in Item 5(b)(1)(iii), enrichment and fissile quantities
are limited as follows:

Max. Enrichment Max. UO, Max. U-235 Max. Number

(wt % U-235) mass (ka) mass (kq) Pellet Boxes
3.85 112 3.72 4
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5() @) Maximum quantity of material per package (Continued)

(iv)  For the contents described in Item 5(b)(1)(iv), enrichment and fissile quantities

are limited as follows:

Max. Enrichment Max. UO,

(wt % U-235) mass (kg) mass (kg) Pellet Boxes
5.0 3.55 3
3.75 112 3.55 4
(c) Transport Index for Criticality Control
Minimum transport index to be shown on
label for nuclear criticality control: 1.2
6. Each package must have a stainless steel plate (spacer) positioned between pellet boxes, as

Max. U-235 Max. Number

shown on Framatome Cogema Fuels Drawing No. 1249874E, Rev. 4.

7. For packages containing fewer than four loaded pellet boxes, solid aluminum spacer blocks, as

shown on Framatome Cogema Fuels Drawing No. 1259100C, Rev. 0, must be substituted for

all missing boxes.

8. For contents described in Item 5(b)(1)(i) and limited in Item 5(b)(2)(i), stainless steel trays must

be positioned between each layer of peliets, and on the top and bottom of the pellet stack.

Additional trays must be inserted in partially filled pellet boxes to provide a snug fit.

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

(a) Prior to each shipment the containment vessel gasket must be inspected. The gasket
must be replaced if the inspection shows any defects or signs of degradation.

{b) The package must be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application, as supplemented.

{c) Each packaging must meet the Acceptance Tests and Maintenance Program of
Chapter 8 of the application, as supplemented October 29, 1999.

10.  The eight, 3/8-inch containment vessel bolts must be torqued to 35 ft-lbs + 10% and the 5/8-
inch closure ring bolt and lock nut must be torqued to 70 ft-lbs + 10%. Immediately following

each loading of a package, the closure ring must be inspected to assure it is fully seated

(engaged).

11.  The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.

12.  Expiration date: February 28, 2006.
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REFERENCES

Framatome Cogema Fuels application dated May 31, 1996.

Supplements dated: August 15, and September 9 and 10, 1996; September 26 and October 9, 1997;
March 5, April 28, and May 8, 1998; October 29, 1999; November 13 and December 20, 2000; and
February 6 and 9, 2001.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Sl ot

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: March 18, 2002
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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)

Duratek

140 Stoneridge Drive
Columbia, SC 29210

4. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Chem-Nuclear Systems, LLC, application dated
.March 22, 2000, as supplemented.

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

5.

(a)
M
@)

Packaging

Model No.: CNS 10-160B

Description

A cylindrical carbon steel and lead shielded shipping cask, designed to transport radioactive
waste material. The cask is transported in the upright position and is equipped with steel
encased, rigid polyurethane foam impact limiters on the top and bottom. The package has
approximate dimensions, shielding, and weight as follows: . -

Cask height .-

Cask outer diameter

Cask cavity height

Cask cavity diameter

Overall package height, with impact limiters
Overall package diameter, with impact limiters
Lead shielding thickness

Gross weight

(packaging and contents)

Maximum total weight of contents,
shoring, secondary containers, and
optional shield insert
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88 inches

78-1/2 inches

77 inches

68 inches

130 inches I
102 inches
1-7/8 inches

72,000 Ibs

14,500 Ibs
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5.(a)(2) Description (Continued)

The cask body consists of a 1-1/8-inch thick carbon steel (ASME SA516 or SA537) inner
shell, a 1-7/8-inch thick lead gamma shield, and a 2-inch thick carbon steel outer shell
(ASME SA516). The inner and outer shells are welded to a 5-1/2-inch thick carbon steel
bottom plate. The cask cavity has an optional 11-gage stainless steel liner. A 12-gage
stainless steel thermal shield surrounds the cask outer shell in the region between the
impact limiters. The impact limiters are secured to each other around the cask by eight
ratchet binders. .t

The cask lid is a 5-1/2-inch thick carbon steel plate, and has a 31-inch diameter opening
equipped with a secondary lid. The primary lid is sealed with a double silicone O-ring and 24
equally spaced 1-3/4-inch diameter bolts. The secondary lid is 46 inches in diameter, is
centered within the primary lid, and is sealed to the primary lid by a double silicone O-ring
and 12 equally spaced 1-3/4-inch diameter bolts. The space between the double O-ring
seals is provided with a test port for leak testing the primary and secondary lid seals.

The optional cask drain and vent ports are sealed with a plug and an O-ring seal.

The package is equipped with four tie-down lugs wélded to the cask outer shell. Two lifting
lugs and two redundant lifting lugs are removed during transport. The lid is equipped with
three lifting lugs which are covered by the top impact limiter and rain cover during transport.

An optional carbon steel shield insert may be used within the cask cavity.

(3)  Drawings .
The packaging is constructed and assembled in a&:ordariéé’ with Chem-Nuclear Systems
Drawing No. C-110-D-29003-010, Sheets 1 through 5, Rev. 12. |

An optional shield insert is constructed in accordance with Chem-Nuclear Systems Drawing
No. C-119-B-0018, Rev. 1. ' '

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

(i) Byproduct, source, and special nuclear material in the form of solids, dewatered
resins or process solids, or solidified waste, contained within secondary containers.
Explosives, corrosives, non-radioactive pyrophorics, and compressed gases are
prohibited. Pyrophoric radionuclides may be present only in residual amounts less
than 1 weight percent. The total amount of potentially volatile organic compounds
present in the headspace of a secondary container is restricted to 500 parts per
million; or

(i) Radioactive material in the form of activated reactor components.
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5.(b) (2) Maximum quantity of material per package

Type B quantity of radioactive material, not to exceed 3,000 times a Type A quantity. Decay
heat not to exceed 100 watts. Total weight of contents, shoring, secondary containers, and
optional shield insert not to exceed 14,500 pounds. Contents may include fissile material
contaminants provided the mass limits of 10 CFR 71.53 are not exceeded. Piutonium
content not to exceed 0.74 TBq (20 curies).

6. Except for close fitting contents, shoring must be placed between the secondary containers or
activated components and the cask cavity to prevent movement during accident conditions of

transport. —

7. ‘The cask primary lid must be sécured by 24, and the secondary lid by 12, 1-3/4"-8UNC x 5-3/8" long
hex cap screws with a fiat washer, torqued to 300 ft-Ibs + 30 ft-Ibs (lubricated). The optional drain
and vent port plugs must be torqued to 20 = 2 ft-Ibs. L T

AT

8. Lift lugs must be remc;ved from the cask bod_y prior to tranSport.’

9. In addition to the requirements of Subpért G of 10 CFR Part 71: ;" %
(a) Each packaging must meet the Acceptéhbé Tests énd Maintenance Program of Chapter 8 of
the application; and - L N R O S L e .

(b)  The package must be prepared for shipméni and operated in aoédi‘dance with the Operating
Procedures of Chapter 7 of the application; and EE

(c) The primary |ld, éecondary Iid‘,"ana:thé»bpt\iﬁdr\ial"ve‘nt and drair')% Seals must be replaced with
new seals if inspection shows any defects or every 12 months, whichever occurs first.

10.  The package must be leak tested as follows: .
S FERREES N, ST S
(a) Prior to each shipment, the package must be leak-tested in accordance with Section 8.2.2.2
of the application. For contents that meet the definition of low specific activity material or
surface contaminated objects in 10 CFR 71.4, and also meet the exemption standard for low
specific activity material and surface contaminated objects in 10 CFR 71.10(b)(2), the pre-
shipment leak-test is not required.

(b)  The packaging containment system must be leak tested in accordance with Section 8.1.3 of

the application prior to first use of any packaging, after the third use, within the twelve month
period prior to each use, and after seal replacement.
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11.  (a) For any package containing water and/or organic substances which could radiolytically

generate combustible gases, a determination must be made by tests and measurements or

by analysis of a representative package that the following cntena are met over a period of

time that is twice the expected shipment time:

(1) The hydrogen generated must be limited to a molar quantity that would be no more
than 5% by volume (or equivalent limits for other inflammable gases) of the
secondary container gas void if present at STP (i.e., no more than 0.063 g-moles/ft*
at 14.7 psia and 70°F); or

(2) The secondary container and cask cavnty must be inerted with a diluent to assure that
oxygen is limited to 5% by volume in those pomons of the package which could have
hydrogen greater than 5%. C
For any package delivered to a carrier for transpor, the secondary container must be
prepared for shipment in the same manner in which determination for gas generation
is made. Shipment period begins when the package is prepared (sealed) and must
be completed wnth:n twice the expected shlpment time.

(b) For any package contamlng matenals wnth a radloactnnty concentratnon not exceeding that

for low specific activity material, and shipped within 10 days of preparaﬂon or within 10 days

after venting of drums or other secondary containers, the determmatlon in (a) above need

not be made, and the hme restnctlon in (a) above does not apply,

(c) For any package contalmng RH-TRU the followung addmonal condltlons apply:

)

&)

3)

(4)

.‘»A m.f

Waste content codes and classnf' catlon physncal form, chemlcal properties, chemical
compatibility, gas distribution, and pressure buildup, container and contents
conflguratlon, isotopic characterization and fissile content, must be determined and
limited in acoordance with Appendix 4.10. 2 of the application; and

Each waste container must not exceed the decay heat limits in Section 10 of the
applicable site specific appendix to Appendix 4.10.2, or must satisfy the requirements
of Attachment B, “Methodology for Determination of Decay Heats and Hydrogen Gas
Generation Rates for Remote Handled Transuranic Content Codes,” for each site
specific appendix to Appendix 4.10.2; and

One or mors filter vents must be installed in the 55-gallon drum payload container
and any sealed secondary containers overpacked in the payload container. Filter
vents must meet the minimum specifications in Section 8, “Payload Container and
Contents Configuration” of the applicable site specific appendix to Appendix 4.10.2;
and

The payload container authorized for shipment of RH-TRU in the Model No. CNS 10-

160B is the 55-gallon drum. Up to ten 55-gallon drums of RH-TRU waste may be
packaged in the cask.
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12.

provisions of 10 CFR 71.12.

13.

Chem-Nuclear Systems, LLC, application dated March 22, 2000.

Expiration date: October 31, 2005.

REFERENCES

Supplements dated May 10 and November 7 2000 and January 6 and April 13, 2001.

Duratek supplements dated Apnl 23 and July 24, 2001, and June 14, 2002.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

October 15, 2002

Date:

M. Lompu

E. Wllllam Brach, Director

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 balow meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.”

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

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

a. ISSUED TO (Name and Address)

Department of Energy
Washington, DC 20585

CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

- Transnuclear, Inc. application
dated September 1, 1989, as supplemented.

5

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

(1)
)

.(a) Packaging

Model No.: TN-REG v
Description

The TN-REG package is a cylindrical steel cask designed for shipment of up to 40 PWR spent
fuel assemblies. The package, with impact limiters attached, is approximately 234 inches long
and 131 inches in diameter. The total empty weight of the package is approximately 181,000
pounds. The maximum weight of the contents, including the fuel basket assemblies and end
caps, is approximately 52,360 pounds. The cask is transported in a horizontal orientation on a
specially designed shipping frame. ‘ ‘

The containment vessel consists of a 9.25-inch thick forged steel (ASME SA-350; Grade LF3)
cylindrical shell and lid. The lid is approximately 82.25 inches in diameter and has a maximum
thickness of 8.5 inches. The lid is bolted to the cask with forty-eight 1-5/8 inch steel (ASME
SA-540, Grade B24, Class 1) bolts. The cask is sealed with a Viton O-ring mounted in a
groove machined in the underside of the lid. A second metallic O-ring is provided to leak test
the Viton O-ring. The containment vessel is penetrated by access and vent ports in the lid, and
two gas sampling ports and a research instrumentation port in the cask body.

The spent fuel assemblies are positioned within a 40 compartment fuel basket. Each
compartment can accommodate a single PWR assembly. Peripheral inserts fabricated from an
aluminum alloy are positioned between the fuel basket and cask cavity wall. Each fuel cell has
a top and bottom end cap to confine damaged fuel.
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5.(a)(2) Continued

The cask is equipped with impact limiters made of balsa and redwood encased in carbon steel
shells. The impact limiters have an outer diameter of 131 inches, an inner diameter of 91
inches, and a thickness ranging from 20 to 26 inches. Each impact limiter is attached to the
cask by four 2.25-inch diameter bolts. The impact limiters are also connected to each other
with fourteen 1.5-inch diameter tie rods.

The cask has four lifting lugs welded to the lid, and four lifting/tie down trunnions bolted to the
cask body.

(3) Drawings
(i)

(i)

(iii)

The packaging is constructed in accordance with the following Transnuclear, Inc.

Drawings:

3024-150-6, Rev. 4
3024-150-7, Rev. 3

3024-150-11, Rev. 3
3024-150-12, Rev. 3
3024-150-19, Rev. 3
3024-150-21, Rev. 4
3024-150-22, Rev. 3
3024-150-23, Rev. 1
3024-150-24, Rev. 1
3024-150-25, Rev. 1
3024-150-26, Rev. 0
3024-150-27, Rev. 0
3024-150-31, Rev. 0
3024-150-32, Rev. 0
3024-150-33, Rev. 3
3024-150-36, Rev. 1

Front Impact Limiter

Rear Impact Limiter

Packaging Penetrations

Lid Bolt

Impact Limiter Tierods and Tieroad Brackets
Longitudinal Section

Transverse Sections

Shell and Bottom

Lid '

Trunnion S

Front Impact Limiter and Tierod Bracket Assembly
Rear Impact Limiter and Tierod Bracket Assembly
Impact Limiter Attachment Bolt

Disc Spring at Impact Limiter

Parts List

Impact Limiter Front Spacer

The fuel basket assembly is constructed in accordance with the following
Transnuclear, Inc. Drawings:

3024-150-28, Rev. 0
3024-150-29, Rev. 1
3024-150-30, Rev. 0
3024-150-37, Rev. 2
3046-70-3, Rev. 1
3046-70-4, Rev. 4

Basket-General Arrangement
Basket-Typical Cross Section
Basket-Plan View

Peripheral Inserts

Top Cap

Bottom Cap

The poison rod assembilies are constructed in accordance with the following
Transnuclear, Inc. Drawing:

3024-150-34, Rev. 0

Fuel Assemblies-B,C Poison Rod Assembly
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5.(b) Contents

(1) Type and form of material

0]

Irradiated PWR uranium oxide fuel assemblies, damaged or intact, as described in
the application and including the following specifications:

Fuel form U0, pellets
Nominal pellet diameter . 0.367 inch
Cladding material N Zircaloy
Cladding thickness 0.024 inch
Maximum fuel rod length 162 inches
Maximum active fuel rod length 144 inches
Assembly array 14x14
Maximum initial fuel pin pressure at 70°F | atm
Maximum initial U%* enrichment 3.5% wlo .
Initial uranium loading 382.18 kg

The PWR fuel assemblies have a maximum burnup of 15,0_OO MWD/MTU. The
minimum cooling time for any assembly is 17 years. Thirty-eight of the forty fuel
assemblies contain either a burnable poison assembly or a control rod assembly.

(2) Maximum quantity of material per package

(i
(ii)

iii)

Maximum of forty PWR fuel assemblies. \

Maximum decay heat per package not to exceed 4.16 kilowatts. Maximum 135 watts
per PWR assembly. ' L
Above fuel assemblies to be positioned in the fuel baskets as shown in the drawings
referenced in 5(a)(3)(ii), and as described in Chapter 7 of the application.

(3) Transport Index

Minimum transport index for nuclear criticality control: 0
Minimum transport index to be shown on label: 10
6. The surface temperature of the package must remain at or above -10°F during transport.

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

(a) Each packaging must be prepared for shipment and operated in accordance with the operating
procedures in Chapter 7 of the application. After loading, the cask must be vacuum dried and
backfilled with nitrogen at one atmosphere as described in Chapter 7 of the application.
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7. Continued

(b) Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of

the application.

(c) The packaging must be loaded in accordance with Section 7.1.2 and Chapter 1 of the

application.

8. The package authorized by this certificate

provisions of 10 CFR §71.12.

9. Expiration Date: May 31, 2005.

is hereby approved for use under the general license

10.  This certificate authorizes a one-time shipment from the DOE West Valley Demonstration Project in

West Valley, New York to the Idaho National Engineering & Environmental Laboratory. This
certificate expires upon completion of the shipment, or by the above expiration date, whichever

occurs first.

REFERENCES

-}Transnuclear, Inc. application dated September 1, 1989.

Supplements dated: March 7 and October 22, 1990; January 7 and February 11, 1991; November 7, 1994;
March 2 and 15, 1995; February 8, 1999; March 30, April 27, October 12, October 27, November 14 and
November 15, 2000; January 25, January 26, March 8 and October 11, 2001. -

FOR THE U..S.-NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
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 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
ATG Nuclear Services, LLC Allied Technology Group, Inc., application
1550 Bear Creek Road - dated May 31, 2002.

Kingston, TN 37763

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.: 10-142
Description

Steel encased, lead shielded cask for solid radioactive material. The overall dimensions of the
cask and impact limiters are 112-inch diameter by 130-inch height. The cask consists of two
concentric carbon steel cylindrical shells surrounding a 3-1/2-inch thick lead shield. The %-inch
thick inner shell has a 66-inch ID, and the 1-inch thick outer shell has a 76-inch OD. The base
consists of two, 3-inch thick welded steel plates of 66- and 74-inch diameters. The base is
welded to the steel cylindrical shells. A stepped welded lid, secured by 16, 1-1/2-6 UNC-2A
bolts or studs and nuts, is comprised of two, 3-inch thick steel plates containing an opening for
a secondary lid of similar construction with one additional 1-inch thick upper plate. Within the
primary lid there is a 16-inch or 29-inch centered secondary lid. The 16-inch secondary lid is
secured by 8, 7/8-inch bolts or studs and nuts, and the 29-inch secondary lid is secured by

16, 1-1/4-inch bolts or studs and nuts. The lids are sealed with a solid silicone flat gasket. The
containment cavity is 66 inches in diameter by 72 inches high. A plugged drain port is located
at the cask bottom and the lid is provided with a plugged test port. Toroidal impact limiters are
located at the top and bottom of the cask. The impact limiters are 10-gauge steel sheets filled
with rigid polyurethane and are equipped with plastic plugs. As an option, interior and exterior
surfaces of the cask body and interior surfaces of the upper lid may be covered with 12-gauge
304 stainless steel cladding and seal welded.

All exposed side walls are covered with a stainless steel thermal barrier. Four skewed lugs,

welded to the outer shell are used for tie-down. The package gross weight is approximately
68,000 pounds.
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5.(a) Packaging (Continued)
(3) Drawings

The packaging is constructed and assembled in accordance with ATG Nuclear Services, Inc.,
Drawing No. X-103-110-SNP, Sheets 1 through 5, Rev. E.

(b) Contents
(1)  Type and form of material
(i) Dewatered, solid, or solidified waste which may be in secondary containers;
(i) Activated components which may be in secondary containers;

(iii) Dewatered, solid or solidified material, meeting the requirements for low specific activity
material, which may be in secondary containers; or

(iv) Dewatered or solidified ion exchange resin from light water reactors, in secondary
containers.

(2) Maximum quantity of material per package
Decay heat not to exceed 400 watts. Fissile materials not to exceed the limits of 10 CFR 71.53.
Maximum weight of contents, including dunnage and secondary containers, not to exceed
10,000 pounds.
For the contents specified in 5(b)(1)(i) and 5(b){1)(ii):

Not to exceed a Type A quantity of transuranic materials.
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6.(a) For any package containing water and/or organic substances which could radiolytically generate
combustible gases, determination must be made by tests and measurements or by analysis of a
representative package such that the foliowing criteria are met over a period of time that is twice the
expected shipment time:

(1) The hydrogen generated must bs limited to a molar quéntity that would be not more than 5% by
volume (or equivalent limits for other inflammable gases) of the secondary container gas void if
present at STP (i.e., no more than 0.063 g-moles/ft® at 14.7 psia and 70°F); or

(2) The secondary container and cask cavity must be inerted with a diluent to assure that oxygen
must be limited to 5% by volume in those portions of the package which could have hydrogen
greater than 5%.

For any package to be delivered to a carrier for transport, the secondary container must be
prepared for shipment in the same manner in which determination for gas generation is made.
Shipment period begins when the package is prepared (sealed) and must be completed within
twice the expected shipment time.

(b) For any package containing materials with radioactivity concentration not exceeding that for low
specific activity material, and shipped within 10 days of preparation, or within 10 days after venting of
drums or other secondary contajners, the determination in {a) above need not be made, and the time
restriction in (a) above does not apply.

7. Except for close fitting contents, dunnage must be provided in the shipping cask cavity sufficient to
prevent significant movement of the contents or secondary containers relative to the outer packaging
under normal condition.

8. Bolt/Stud and Nut Torque:

The primary cask lid bolts or studs and nuts must be torqued to 300 x 25 ft-lbs (lubricated).

The secondary cask lid bolts or studs and nuts must be torqued to 200 + 10 ft-lbs (lubricated).
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0. In addition to the requirements of Subpart G of 10 CFR Part 71:
(a) Prior to each shipment, the packaging seals must be inspected. The seals must be replaced
with new seals if inspection shows any defects or every 12 months, whichever occurs first.
Cavity drain and test ports must be sealed with appropriate sealant applied to the pipe plug
threads. l

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

(c) Each package must meet the Acéeptance Tests and Maintenance Program in Section 8.0 of
the application. |

(d) For contents that meet the definition of low specific activity material or surface contaminated
objects in 10 CFR 71.4, and also meet the exemption standard for low specific activity material
and surface contaminated objects in 10 CFR 71.10(b)(2), the pre-shipment leak test is not
required.

10.  Use of intumescent coating fire shield is not authorized.

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

12.  Expiration date: August 31, 2007. |
REFERENCES

Allied Technology Group, Inc., application dated May 31, 2002. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ot

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: __Apoust 6, 2002
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2. PREAMBLE

a. This centificate is issued to certify that the 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 centificate does not relieve the consignor from compliance ;vilh 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 REPCRT CR APPLICATION:
ATG Nuclear Services, LLC Scientific Ecology Group, Inc., application
669 Emory Valley Road dated October 26, 1993, as supplemented.
Oak Ridge, TN 37830 ' '

¢. DOCKET NUMBER 71-9210

4. CONDITIONS
This centificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as apphcable and the conditions specified below.

s.

(a) Packaging
(1) Model No.:. 10-135B
(2) Description

Steel encased, lead shielded cask for solid radioactive material. The overall
dimensions of the cask are 112-inch diameter by 130-inch height. The cask
consists of two concentric carbon steel cylindrical shells surrounding a 3-1/2-inch
thick lead shield. The Y%-inch thick inner shell has a 66-inch ID, and the 1-inch
thick outer shell has a 76-inch OD; the base consists of two, 3-inch thick welded
steel plates of 66- and 74-inch diameters. The base is welded to the steel
cylindrical shells by a combination of fillet and full penetration groove welds. The
top of the cask is provided with a pnmary lid and a secondary lid. The primary lid
is of a stepped construction which is made of two, 3-inch thick steel plates of
76-inch diameter and 66-inch diameter joined together to form an integral 6-inch
thick lid. The primary lid is secured to the cask body through 16, 1-1/2 - 6 UNC
high strength bolts. The secondary lid which covers the 29-inch diameter hole at
the center of the primary lid is also of stepped construction consisting of two,
3-inch thick plates. The secondary lid is secured to the primary lid through 16,
1-1/4 - 7 UNC high strength bolts. High temperature silicone gaskets are provided
at the cask-primary lid and the primary lid-secondary lid interfaces. The latter is
also provided with an additional Neoprene seal.

Two impact limiters are located at the top and bottom of the cask. The impact
limiters are 10-gauge stainless steel shells filled with rigid polyurethane. The inner
surfaces of the cask and the lid are clad with 12-gauge 304-stainless steel. The
portion of the cask body that is not covered by the impact limiters is covered with a
10-gauge 304-stainless steel thermal shield. There is a 1/4-inch gap between the
shell and the thermal shield which is maintained using 1/4-inch spacers.

The package gross weight is limited to 68,000 pounds.
(3) Drawings

The packaging is constructed in accordance with Scientific Ecology Group, Inc.,
Drawing No. STD-02-106, Sheets 1 and 2, Rev. 1.
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(b)

(b)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9210 - Revislon No. 5 - Docket No. 71-9210

Contents

(1) Type and form of material:
(i) Dewatered, solid, or solidified wasie in secondary containers;
(i) Activated solid components in secondary containers; or

(i) Dewatered or solidified ion exchange resins from light water reactors,
in secondary containers.

(2) Maximum quantity of material per package:

Greater than Type A quantities of radioactive materials which may contain fissile
quantities limited to the amounts as exempted under 10 CFR §71.53. Not to
exceed a Type A quantity of transuranic materials except for the contents specified
in 5(b)(1)(iii) and materials of low specific activity. Intemal decay heat not to
exceed 400 watts and the maximum weight of contents including secondary
containers not to exceed 10,000 pounds. Lo e

For any package containing water and/or organic substances which could radiolytically
generate combustible gases, determination must be made by tests and measurements
or by analysis of a representative package such that the following criteria are met over a
period of time that is twice the expected shipment time: ‘

(1) The hydrogerivge'nera_tved'iﬁﬁst be lim;itéd'to a molar quantity ihat would be no more
than 5% by volume (or equivalent limits for. other inflammable gases) of the
secondary container gas void if present at STP (i.e., no more than 0.063 g-

moles/ft® at 14.7 psia and 70°F); or "« -

(2) The secondary container and cask cavity must be inerted with a diluent to assure
that oxygen must be limited to 5% by volume in those portions of the package
which could have hydrogen greater than 5%. it

For any package delivered to a carrier for transport, the secondary container must be
prepared for shipment in the same manner in which determination for gas generation is
made. Shipment period begins when the package is prepared (sealed) and must be
completed within twice the expected shipment time.

For any package containing materials with radioactivity concentration not exceeding that
for low specific activity material, and shipped within 10 days of preparation, or within 10
days after venting of drums or other secondary containers, the determination in (a)
above need not be made, and the time restriction in (a) does not apply.

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

(a)

(b)

The package must meet the Acceptance Test and Maintenance Program of Section 8.0
of the application, as supplemented.

The package shall be prepared for shipment and operated in accordance with the
Operating Procedures of Section 7.0 of the application, as supplemented.
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Page 3 - Certificate No. 9210 - Revision No. 5 - Docket No. 71-9210

The containment vessel must be leak tested to 1.3 x 10 atm-cm¥/sec (at the standard
conditions of ANSI N14.5):

T TATIATIAT IATIAT TATIATIAT TATTAT TATIAS

S 10T TATTATTAT 745 10T 147 107 10T 14T TA]

(a) Prior to the first use of each package;

(b) After the package's third use;

(c) Within twelve months of the last leak test; and

(d) Whenever gaskets are replaced.

9.  Prior to each shipment, the containment system shall be leak tested to 5.0 x 10 atm-cm?¥sec
(at the standard conditions of ANSI N14.5) to verify that it has been properly assembled. For
contents that meet the definition of low specific activity material or surface contaminated
objects in 10 CFR §71.4, and also meet the exemption standard for low specific activity
material and surface contaminated objects in 10 CFR §71.10(b)(2), the pre-shipment leak test
is not required. -

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

11.  Expiration date: ‘Jahuary 31, 2005 | -

. REFERENCES

T IHY TA]

Scientific Ecology Grodp, Inc.,vlabblica_tioh dated October 26, 1993,
Supplements dated: April 5 and October 31 .1994 t,fi: - . : 5,
Molten Metal Technology, Inc., supplemeht dated _FeBifuar); '24; "_1 998. -

ATG Nuclear Services, LLC, SGppIements datec’i:'; BQCémber 1, 1998;" Adgust 9 and 11, 1999; and
November 30, 1999. o - '

Toe e B Gooar PR
S

FOR THE U.S. NUGLEAR REGULATORY COMMISSION

Gl fir

E. William Brach, Director

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 ltem 5 below meets the applicable safety standards set
forth in Title 10, Code of Federal Regulations, Part 71, *Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the government of any country through or info 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 of Energy Westinghouse Electric Corporation application dated
Washington, DC 20585 . December 20, 1996, as supplemented.

4. CONDITIONS

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

5.
(a) Packaging

(1) Model No: RH-TRU 72-B
(2) Description

A stainless steel, lead-shielded cask designed to provide double containment for shipment of
transuranic waste materials. The packaging consists of a cylindrical stainless steel and lead
cask body, a separate inner stainless steel vessel, and foam-filled impact limiters at each
end of the cask body. ‘

The cask body (outer cask) consists of a 1 1/2-inch thick, 41 5/8-inch outer diameter
stainless steel outer shell, and a 1-inch thick, 32 3/8-inch inside diameter stainless steel
inner shell, with 1 7/8 inches of lead shielding between the two shells. The cask bottom is
5-inch thick stainless steel plate. The cask is closed by a 6-inch thick stainless steel lid, and
18, 1 1/4-inch diameter bolts. The main closure lid has a double bore-type O-ring seal. The
containment seal is the inner butyl O-ring seal, which is leak testable. The cask lid has a
single vent/sampling port that is sealed with leak testable butyl O-ring seals.

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

A polyurethane foam-filled stainless steel impact limiter is attached to each end of the cask

body using six, 1 1/4-inch diameter bolts. The radioactive contents are packaged within a
stainless or carbon steel waste canister that is placed in the inner vessel.
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5.(d) (2

(3)

(b)
M

@)

Description (Continued)

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

187 3/4 inches
76 inches

141 3/4 inches
41 5/8 inches
130 inches

32 inches

1 7/8 inches

Overall package length

Impact limiter diameter

Cask length

Cask outer diameter (OD)

Inner vessel length

Inner vessel OD

Cask lead shield thlckness

Maximum package weight
(including contents)

Maximum weight of contents
(including waste canister)

45,000 pounds

8,000 pounds

Drawings T

The packaging is constructed and assembled in accordance with Packaglng Technology

Drawing No. X-106-500-SNP Sheets 1-9, Rev. 3..

The fixed lid waste camster is constructed and assembled in accordance with Packaging
Technology Drawing No. X-106-501-SNP, Rev. 3. The removable lid waste canister is
constructed and assembled in accordance with Packaglng Technology Drawing No. X-106-

502-SNP, Rev. 1.

Contents

4 e

Type and form of material

Byproduct, source, and special nuclear material in the form of dewatered, solid or solidified
materials and waste, within the stainless or carbon steel waste canister described in Item
5(a)(3). Explosives, corrosives (pH less than 2 or greater than 12.5), and compressed gases
are prohibited. Within a waste canister radioactive and non-radioactive pyrophorics must not
exceed 1 weight percent. Flammable volatile organics are limited along with hydrogen to
ensure the absence of flammable gas mixtures in RH-TRU waste payloads as described in
Section 5.0 of Appendix 1.3.7, Rev. 3, June 2002, of the application.

Maximum quantity of material per package.

Not to exceed 8,000 pounds, including the weight of the waste canister.

Fissile material not to exceed 325 grams Pu-239 equivalent for RH-TRU waste containers
containing materials in which the form or distribution of the fissile radionuclides are not
restricted as described in Section 3.1, “Nuclear Criticality” of Appendix 1.3.7, Rev. 3,

June 2002, of the application. Pu-239 equivalent is determined in accordance with Section
3.0 of Appendix 1.3.7, Rev. 3, June 2002, of the application. Low enriched uranium is
authorized for waste containers containing material that is primarily uranium (in terms of
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heavy metal component) and the waste matrix is distributed within the canister in such a
manner that the maximum enrichment does not exceed 0.96% uranium (U-235) fissile
equivalent mass in any location of the waste material.

Maximum decay heat per package not to exceed 50 watts for organic wastes and 300 watts
for inorganic waste, and not to exceed the limits in Section 5.2, “Decay Heat” of Appendix
1.3.7, Rev. 3, June 2002, of the application.

(c) Transport Index for Criticality Control (Crltrcallty Safety lndex) l
Minimum transport index to be shown o
on label for nuclear criticality control: L 0.0

6. Waste content codes and classification, physical form, chemical properties, chemical compatibility,

gas generation, fissile content, decay heat, isotopic inventory, weight, and radiation dose rate must
be determined and limited in accordance with Appendix 1.3.7, Rev. 3, June 2002, of the application |
*Remote-Handled Transuranic Waste Authonzed Methods for Payload Control (RH-TRAMPAC)."

e Each waste canlster must not exceed the decay heat Irmrts in Section 5. 2 of Appendix 1.3.7, Rev. 3,
June 2002, of the application, or must be tested for gas generation in accordance with Appendix
1.3.7, Rev. 3, June 2002, of the appllcatlon Sectron 5. 0 "Gas Generatlon Requrrements

8. A RH-TRU waste canister may be compnsed of inner contalners with drﬁerent content codes
provided that the hydrogen gas generation rate limit or decay heat limit for all of the inner containers
within the payload is assumed to be the same as the content code wrth the lowest hydrogen gas
generation rate limit or decay heat limit. i

S. The waste canister and any sealed secondary containers greater than 4 liters in size overpacked in
the waste canister must be vented in accordance with the minimum specifications in Appendix 1.3.5
of the application "Specification for Filter Vents

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

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

(b) Each packaging must be tested and maintained in accordance with the procedures

described in Chapter 8.0, "Acceptance Tests and Maintenance Program,” of the application,
as supplemented.
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Il

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

12.  Expiration date: February 28, 2005.
REFERENCES
Westinghouse Electric Corporation, application dated December 20, 1996.

Supplements dated: March 26 and August 23, 1999, November 14, 2000, January 25 and
August 29, 2001, and June 14 and November 27, 2002.

FOR THE U.S. NUCLEAR REG
M \//L '

John D. Monninger, Chief

Licensing Section

Spent Fuel Project Office

Cffice of Nuclear Material Safety
and Safeguards

TORY COMMISSION

Date _Decemher 27, 2002 Sl i
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‘ NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
E-)  (3-96) CERTIFICATE OF COMPLIANCE
g~ 10CFRT FOR RADIOACTIVE MATERIALS PACKAGES .
£

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER] e. TOTAL NUMBER PAGES
9215 5 USA/9215/B(V) 1 3
2. PREAMBLE
a. This certificate is issued to certify that the packaging and contents described in ltem 5 below, meets the applicable safety standards set forth in Title 10.
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."
b. This centificate 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:
: Neutron Products, Inc. Neutron Products, Inc. application dated
; 22301 Mt. Ephraim Road September 14, 1992, as supplemented.
: P.0. Box 68
: DiCkEY‘SOﬂ, MD 20842 ¢. DOCKET NUMBER 71-9215
I%| 4. CONDITIONS
T This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.
5l s
T
~
S (a) Packaging
!
) (1) Model No.: NPI-20WC-6 MKII
jon [
I~
e (2) Description
~ . N . s N
e A steel encased, lead shielded cask contained within a DOT Specification

SULS9LI92L5W)

3 20WC-6 wooden overpack. The cask is 24 inches in diameter with a 3/8-inch
thick steel spherical shell and a cavity formed by an 8-1/4-inch ID by
3/16-inch thick steel tube. Positive closure of the shielded cask is
accomplished by bolted end covers at each end of the cavity. The maximum
package gross weight is 6,000 pounds.

WLI0L ¥ W10

(3) Drawings )
The Model No. NPI-20WC-6 MkII paCkaging is constructed in accordance with
Neutron Products, Inc. Drawing Nos. 240116, Rev. D, and 240122, Sheet 1 of
2, Rev. G, Sheet 2 of 2, Rev. -.

(92 OLIPL VL0 92927

(b} Contents

(1) Type and form of material ,

Cobalt-60 as sealed sources which meet the requirements of special form
radioactive material.
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lgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

= Page 2 - Certificate No. 9215 - Revision No. 5 - Docket No. 71-9215

g5 (b) Contents (Continued)

i (2) Maximum quantity of material per package
EE (i) For sources contained within drum assembly shown as Item 5 on
2 Neutron Products, Inc. Drawing No. 240122, Sheet 1 of 2, Rev. G:

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

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

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

AT TAT AT TATIATIAT Y,

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

147747

Maximum activity not to exceed 6,300 curies, maximum decay heat not
to exceed 100 watts. ~

7’

b=

Y27 Y&

o 6. In addition to the requifements of Subpart'Gfof 10 CFR Part 71:

'® (a) The package must meet the Acceptance Tests and Maintenance Program of
Section 8.0 of the application. :

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

b2 192 (91 @2 (92 91 @1 @2 192 @7 (@1 §2 G119 Q) 191 §2 192 92 (92 (92 92 192 92 (92 §2 §2 G197 92 W2 G2 (92 W2 U2 P29 97 92 P2 YL ¢

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

The gross weight of the package must not exceed 6,000 pounds, and the inner
shield cask shall be snug-fitting with the wooden overpack.
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:gl;g FORM 618A CONDITIONS (continited) U.S. NUCLEAR REGULATORY COMMISSION

1 Page 3 - Certificate No. 9215 - Revision No. 5 - Docket No. 71-9215

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

187 167

10. Expiration date: October 31, 2002.

REFERENCES

Y IRT AT IATTATT

Neutron Products, Incorporated application dated September 14, 1992.
Supplements dated: October 29, 1992; November 17, 1993; and September 8, 1997.

&1 TAT T8 18Y T

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

3 LR gt

: Cass R. Chappell, Chief
Package Certification Section
Spent Fuel Project Office
) Office of Nuclear Material
Safety and Safeguards

Date: 10/30/97

Y TAY TAT TAT 74T TAT TAT TALI 6T T8

S&7

T TAT TAT TAT AT T4 T

Y,
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NRC FORM 6518
(8-2000)
10CFRTY

U.S. NUCLEAR REGULATORY COMMISSION |
CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

} 3. CERTIFICATE NUMBER

9216

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

7 71-9216 USA/9216/B()F 1 OF 4

e

2. PREAMBLE

a. This certificate is issuad to certify that the package {packaging and contents) described in ltem 5 below meets the appiicable safety standards set
{forth in Title 10, Coda of Federal Regulations, Part 71, *Packaging and Transportation of Radioactive Material.”

b. This cortificate does not relieve the consignor from compilance with any requirement of tha regulations of the U.S. Depariment of Transportation or
other applicable ragulatory agencies, including the govermnmant of any country through or into which the package will bs transported.

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

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

Duratek
140 Stoneridge Drive
Columbia, SC 29210

4. CONDITIONS

- Chem-Nuclear Systems, Inc. application dated
chemlier 24, 1987, as supplemented.

5.

(a) Packaging

M
@)

3

Deséription

& i 1‘;'; . ._ . ‘

Steel encasedjread,smelged shipping cask. . A »doub!e-walled steel cylinder protective
jacket encloses’ihe Cask dunng lransport: ~lt5‘is bolted tfo-a  steel pallet. The cask is
closed by"a lead-filled flangsd plig fitted Wi ) a silicoria tubber gasket and bolted
closure. .The cavity is equnpped with‘a drain‘line andthe physical description is as

follows: ¥ P Y Nt
& ‘5»’.;”"!"

Cask heightfi- .o . 3. #%67.19
Cask di argnet{}‘r' m?’{ i T 385
Cavity height, in 54.0
Cavity diameter, in 26.5
Lead shielding, in 5.0
Protective jacket height, in 81.8
Protective jacket width, in 68.0
Packaging weight, Ib 25,500

Drawings

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc.
Drawing Nos.: C-110-B-06402-001, Rev. A; C-110-B-06402-002, Rev. 2;
C-110-B-06402-003, Rev. 4; and C-110-B-06402-004, Rev. A,
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5. (b) Contents

(1)

Type, form and maximum quantity of material per package

Plutonium in excess of 20 curies per package must be in the form of metal, metal alloy or reactor
fuel elements; and

)

(ii)

(iii)

(iv)

v)

(vi)

Byproduct material and special nuclear material as solid metal or oxides. Decay heat
not to exceed 600 watts. The radioactive material shall be in the form of fuel rods, or
plates, fuel assemblies, or meeting-the requxrements of special form radioactive

material. o A, e ¥ d s
e F TiE g
o "1 e B
500 gm U-235 equiva!ent mass; or ;1:‘

x-,.

h

lrradtated PuO2 and~‘ Jo; fuel rods clad in Zit rcaﬂoy or stamless steel. Decay heat not to
exceed 600 watts. Aﬂ fuel rods shall be corﬁamed within a closed 5-inch Schedule 40 .

TR

Process so!ids .éltherﬂeWatered, sof d,or: sulld'med ina secondary sealed container
meeting thg :equurements for: low specmc acwity radloactme material. Fissile materials
must meet the, exemptlon standardsan 10 CFR'§71 53

Solid nonfi ssule lrradtated metal hardware reactor: r;ontrol rods (blades), reactor start-up
sources, and segmenteé boron carbide tubgs. (tube contents not to exceed a Type A
quantity). e

f:: e ,Q;;{‘_,. @‘;"’ 5
Radioactive (Hot Cell) waste materials immobilized with cement grout and contained in
a 55-galion (or extended 55-gallon drum) DOT Specification 17H or 17C steel drum, lid
and closure. The waste material must be packaged in accordance with the Procedural
Outline of the iImmobilization of Cell Waste Using Cement Grout, Attachment D of the
application. The cement grout must be at least 50 volume percent (estimated) of the
drum contents and relatively uniformly distributed throughout the drum. At least 3/4"
thick layer of grout must cover all radioactive waste contents. Decay heat not to exceed
100 watts, and fissile material not to exceed 500 grams U-235 equivalent mass.
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5. (c) Transport Index for Criticality Control

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

For contents described and limited in

5(b)(1)(), SO)(1)(), S(b)(1)i),

and 5(b)(1)(vi): 62.5
6. The U-235 equivalent mass is determined.by u-gas mass plus 1.68 times U-233 mass plus 1.66
times Pu mass. z By TG,
-3 i“ £ ‘é«a-‘ &
7. (a) For any package conig;mhg water and/or organic substapces which could radiolytically

generate combusublé gases, determination must be made by lests and measurements or by

analysis of a regresentahve package such that the followmg cnteria are met over a period of

time that is thce the. exggcted shipment time: o o :_',,w

(i) The hydrbgen gené&ﬂed must be limited to a _[noTaf quanmy that would be no more than
5% by volume (or equ'(valem limitsToP other ln_ﬂa_mmable gases) of the secondary

container gas void itpres“ént at S’l‘ P (i e., nd" rg than 0. 063 g;moleslft’ at 14.7 psia

(i) The secondary ;:"ontamar nd”c*as’k cayi h{ just be merted wrth a diluent to assure that
oxygen must bajj}ﬂmed to’ 5% by uolum&ilﬂhosé portlons of lha package which could

LR e
have hydrogen g,riatgé :z}i ,j.; : ;z = %ﬁ
For any package deﬁvéred toa cﬁrﬁer for trapspon. the Secondary container must be

prepared fog shipment in ‘the” samn maﬂneﬁuwmch determination for gas generation is
mada. Shtpment eriod begms When the package is’ prepared (sealed) and must be
completed thhm e the expected shipment tlm’e\-x

e

(b) For any package oontaimng"’!nateﬂa!s wolh radioacﬂvﬂy concentration not exceeding that for
low specific activity material, and shvpped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination in (a) above need
not be mads, and the time restriction in (a) above does not apply.

B. For packaging of neutron sources, the cavity drain line must be closed with a plug with a melting

temperature of 200°F and tha cask cavity must be dry before delivery of the package to a carrier.

9. For packaging of other than neutron sources, the cask must be delivered to a carrier dry and the
cavity drain line must be closed with a plug which will maintain its seal at temperatures up to at least

620°F.

10.  For the shipment of irradiated metal hardware, the use of the auxilfary shielded inner container and
shoring plug shown in Chem-Nuclear Systems, Inc. Drawing Nos. 8651-E-02, Rev. A and 8651-C-
01, Rev. B is authorized. The inner container must be provided with vent and drain lines.
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11.  Shoring must be provided to minimize movement of contents during accident conditions of transport.
12.  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 Chem-Nuclear
Systems, Inc. Operating Procedures, Section 7.0.

(b) Prior to each shipment the silicone rubber lid gasket(s) must be inspected. This gasket(s)
must be replaced if inspection shows any defects or every twelve (12) months, whichever
occurs first. Cavity drain line rnusu:e sealed with appropriate sealant applied to threads of
pipe plug. ’;,,} RO ; 5

=% ‘1; W of

(c) Prior to each shlpmenuhe basepiate to cask shell weld'n must be visually inspected in

accordance with Ghem Nuclear Systems, Inc. Operating Procedures Section 7.0.

r.:‘w & r,,&f
(d) The packaging f miust. meet Chem-Nuclear Systems Inc Accepjance Tests and Maintenance
Program, Secudn 8.0, *Qi--ih b ke
.-' %“‘f s  : >

13.  For packaging of neutron sourcés,ég tlmesmeaswedn _ron ‘dose rate at one meter from the
surface of a cask must be less tha'ﬁ_ %000 mremlhr v

.r:‘;

15. fiz mfleate is‘hprehy approved §for use under the general license
i i PR -3 .

5 € €
16.  Expiration date: Decerq_bg,r, 31, 2002.” '“..."_. Y =
i .;.sr-'- ] 3 .si‘:ﬁ;__r,
Ya REFERENCES o

A ?'%" s ) - 4
Chem-Nuclear Systems, inc. application dated ;»,{gvegrk_?erfgg. 1987.
Supplement dated: November 24, 1892, October 31, 1997, March 31, 1999, and April 23, 2001.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Z

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

dte July 10, 2001
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2. PREAMBLE

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

b. This certificate doas 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 govemnment 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)
Framatome ANP Richland, Inc.

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
.. Siemens Power Corporation application

2101 Horn Rapids Road PR -dated January 26, 2000, as supplemented.
Richland, WA 99352-0130 o ol

4. CONDITIONS

This certificate is conditional upon fulﬁmng the requirements of 10 CFR Part 71, as applicable; and the condmons specified below.

(a) Packaging

o)
)

Model No.: ANF-250 - .

Description -

A uranium oxnde powderlpellet shlpping contalner The packaglng consists of a 16-gauge
steel inner vessel, approximately 11-1/2 mches ID by 57 inches long, with a bolted and
gasketed top flange closure and steel welded bottom plate. The inner vessel is centered
and supported in a 22-1/2-inch ID by 68-3/8-inch long, 18-gauge steel drum by twelve 1/4-
inch diameter spring steel rods welded to the inner vessel at the top and the bottom of the
vessel. A 3/8-inch thick steel flange and a 16-gauge inner band position and support the top
of the inner vessel within the outer container. The annulus between the inner vessel and
outer container is filled with vermiculite.

The inner vessel is closed by six %-inch square shank studs with hex head nuts at each end.

The outer container is closed with a 12-gauge locking ring with drop forged lugs and a 5/8-
inch diameter bolt and lock nut. A product container insert is positioned within the inner
vessel.

The maximum gross weight of the packaging and contents is 616 pounds.
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a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9217 12 71-9217 USA/9217/AF 2 OF 4
(3) Drawings
(i) The ANF-250 shipping container is constructed in accordance with Siemens Power
Corporation Drawing No. EMF-306,175, Rev. 16.
(ii) The pellet shipping suit case is constructed in accordance with Siemens Power

(i)

5.(b) Contents

(1)

()

Corporation Drawing No. EMF-304,306, Rev. 8.

The powder and pellet product container inserts are constructed in accordance with

Siemens Power Corporation Drawing No. EMF-306,176, Rev. 6, Sheets 1 and 2.

Type and form of meterial

@)

(ii)
(ii)
(iv)

Dry uramum oxlde powder enriched to a maximum 5. 0 w/o in the U-235 isotope.

Dry uranium oxnde pellets ennched to a max1mum 5.0 w/o |n the U-235 isotope.

&
s

I

Uramum oxide pe!lets ennched to a maximum of 1 w/o in the U-235 isotope.

Uramum oxude powder enriched to a maxlmum of 1 w/o in the U-235 isotope.

Maximum quantlty of matenal per package

Not to exceed 310 pounds and

(i)

Y

For the contents descnbed m 5(b)(1)(|)

The contents not to exceed the followmg

Maximum
Enrichment
wi% U-235

3.4
3.8
4.6
5.0

Not to exceed a maximum mass of 1148 g H, considering all sources of hydrogenous
material within the inner vessel. The contents must be contained in product container

L5

F O

described in 5(a)(3)(ii).

Maximum ~
Uranium Mass

(ka U)

62.4
41.0
31.2
27.7
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Maximum

U-235 Mass

(kg U-235)

2.12
1.56
1.44
1.38
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5.(c) Transport Index for Crmcallty Control

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

The total contents not to exceed 120 kg U, with the U-235 content not to exceed

6 kg. Not to exceed a maximum mass of 1149 g H, including a maximum mass of
600 g polyethylene, considering all sources of hydrogenous material within the inner
vessel. The contents must be contained in product container described in 5(a)(3)(iii).

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

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

(iv)  Forthe contents descnbed in 5(b)(1)(iv): .

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

Minimum transport mdex to be shown on
label for nuclear cntlcahty oontrol

Gh g d
L

For contents descnbed in 5(b)(1)(|) and

limited in 5(b)(2)(r) Lo

For contents descnbed in 5(b)(1 )(li) and

limited in 5(b)(2)(||) ' NN 06

For contents descnbed in 5(b)(1 )(m) and . 4

5(b)(1)(iv), and limited in 5(b)(2)(m)

and 5(b)(2)(iv): B _r . L o ‘0.4
WO wle e S

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

a. The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application.
b. The packaging must meet the Acceptance Tests and Maintenance Program in Chapter 8 of
the application.
7. The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.

8. Expiration date: June 30, 2005.
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NRC FORM €18
(8-2000)

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE

Date: August 30, 2001’

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

2 jmﬂ}@w

o E William Brach, Director .

Spent Fuel Project Office
Office of Nuclear Material Safety

N .. and Safeguards
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FOR RADIOACTIVE MATERIAL PACKAGES
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REFERENCES

Siemens Power Corporation application dated January 26, 2000.

Supplements dated: January 31, June 6, June 15 and September 29, 2000; and February 6, and '

August 21, 2001.
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U.S. NUCLEAR REGULATORY COMMISSION
cran CERTIFICATE OF COMPLIANCE J
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2. PREAMBLE

a. This centificate is Issued to certify that the package (packaging and contants) described in Itsm § below mests the applicabls safety standards set
forth in Title 10, Cods of Fadoral Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. This certificate does not relieve the consignor from compliance with any requirement of tha regulations of the U.S. Departmant of Transportation or
othar applicable ragulatory agencles, including tha government of any country through of into which the packaga will bs 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 of Energy ... YVestinghouse Electric Corporation application dated
Washington, DC 20585 o B i‘—; ,‘?Mgﬁst 31, 1939, as supplemented

L et AL g
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4. CONDITIONS

5.

(a) Packaging z

(1)
()

-
xF
- o

Model No. TRUPACT-I i

Descr'phon

A stainless Steel and;.pblyur m{m“ (hn‘l bl' ping container designed to provide
double contaigment for sh?pmeh‘t of con’(ac h’andled' ansuranic Waste. The packaging
consists of an- unvented 1/4-iich {hxcﬁc sxain 2SS3§ teel inner contamment vessel (ICV),
positioned within-ar outer containmisit:adsembly (oca) consisting of an unvented 1/4-inch
thick stainless steel -Outer containment vessel (OCV), al0: inch thick layer of polyurethans
foam and a 1/4 to 3/8-ifch thick outer stainless steel shell; The package is a right circular
cylinder with outside dimens}bns of apgrpxlmatel 7:94 inches diameter and 122 inches height.

The package weighs not mote than 19@56 ﬁoun s when loaded with the maximum
allowable contents of 7,265 pounds.

The OCA has a domed lid which is secured to the OCA body with a locking ring. The OCV
containment seal is provided by a butyl rubber O-ring (bore seal). The OCV is equ:pped with
a seal test port and a vent port.

The ICV is a right circular cylinder with domed ends. The outside dimensions of the ICV are
approximatsly 73 inches diameter and 98 inches height. The ICV lid is secured to the ICV
body with a locking ring. Tha ICV containment seal is provided by a butyl rubber O-ring
(bore seal) The ICV is equipped with a seal test port and vent port. Aluminum spacers are
placed in the top and bottom domed ends of the ICV during shipping. The cavity available
for the contents is a cylinder of approximately 73 inches diamster and 75 inches height.
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5.(a)}(3) Drawings

The packaging is constructed in accordance with Packaging Technology, Inc., Drawing No.
2077-500 SNP, Sheets 1 through 11, Rev. T. The contents are positioned within the
packaging in accordance with TRUPACT-Il Authorized Methods for Payload Contro!
(TRAMPAC), Rev. 19a, Appendix 2.1, “Specifications for Authorized Payload Containers and l
Payload Assembly Configurations.” The standard pipe overpack is constructed and
assembled in accordance with U.S. Department of Energy, Drawing No. 163-001, Sheets 1
through 3, Rev. 2. The S100 pipe overpack is constructed and assembled in accordance
with U.S. Department of Energy, Drawing No. 163-002, Sheets 1 through 2, Rev. 1. The
S$200 pipe overpack is construicted‘and’assémbled in accordance with U.S. Department of

Energy, Drawing No.

(b) Contents

(1)

(2)

“l

3. -

Dy
-,

s %
-
% “ny.

TEL
Type and form’ §T ‘material
L1 e

163-003" Sheets 1 through 2,'Bév. 0.
o Q"“%!

o o
e I
Pt

- T ety AR e
Dewatered, salid or sdﬁdﬂ?@1:gnsuranic and tri,tiu:é‘.’fébmaminateq._gnaterials and wastes.
Materials must be packaged:in ane ofifie-following'payload contdiners: a 55-galion drum, &
100-gallon drum, a standérd:waste bpx (SWB), &:standard pipe overpack, an S100 pipe
overpack, drr S200 pipe ovefpatk, orten-drum.overpack (T! DOP). “The payload containers

are described in TRAM

Containers gnd Pajload Assembly™C

explosives, corrosives, fiphradibag

tve!pytophorics angd pressurized-containers. Within a

payload confalner, ridioa¢tive pyrophorics fritst

------ -

liquids must not.exceed piicent byvolume: -Elam

not

>

%,

€Xceed 1 percent by weight, and free

mable orgaliics and methane are limited

along with hydrogen to Ensiiré the:abisshte of flamimable gasinixtures in TRU waste

code LA 154, the ébsence of flammable gas mi

1.2 of the TRAMPAC; Rev. 19a.

Maximum quantity of mateﬁ?p@?‘pacﬁgeéﬁj

5]

payloads as déscribed in Chapter 5,00t TRAMPAC; Rev. 188, For payloads of content

xtures is gnsured as described in Appendix

ek
+

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

()]
(ii)
(i)
(iv)
)
(vi)
(vii)
(viii)

1,000 pounds per 55-galion drum,
328 pounds per 6-inch standard pipe overpack,
547 pounds per 12-inch standard pipe overpack,
650 pounds per S100 pipe overpack,
547 pounds per S200 pipe overpack,
1,000 pounds per 100-gallon drum,
4,000 pounds per SWB, and
6,700 pounds per TDOP.
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5.(b)(2) Maximum quantity of material per package (continued)

Maximum number of payload containers per package and authorized packaging

configurations are as follows:

(i) 14 55-gallon drums,

(i) 14 standard pipe ovarpacks,

(iii) 14 $100 pipe overpacks,

(iv) 14 S200 pipa overpacks,

(v) 8 100-gallondrums,, =, x..
(V) 28SWBs, . fhI% Milidos.
(vii) 2 SWBs,'egtlvSWB containingd bin,# _,

(viii) 2 SWBsséach SWB containing up to 4 Sﬁi%_g_lvlon drums,

(x) 1TDOP,

<

F
(x)  $+TDOP, containing up to 10 55-gallon drumé..ﬁu
(xi) ..1TDOR, containing up to 6 85-gallon dfgtp;;f,ea;éﬁ?gverpacking one 55-gallon

e

o B - -~
s .:hl’um. .-"h::};"r

z gt -~
(xii) 541 TDOPsconigining 1 SWB, .-

i

(xiii}=» 1 TDOP, Confaining 1.5ify Within'an SV

iy

(xiy)f' 1 TDOP;:tg

Fissile material not to;8
e

55-galion drum%

"y

Standard.pipe overpack

5

7ids €U0 grams
$100 pipe-oyerpack ‘ég;;f‘;;iépoi"grﬁm'ﬁf?
$200 pipe-oyerpack +'200 grams
100-gallon drtiny 200 grams
sSwB o 325 gramg
TDOP by 4825/ ganis

X 4. v it
pigining upo 4 55-ga)

iva d WP
Rt aln B (T SRR VPP

e

e 200°giams (5
LY, A

:’»(“ ek
wiilid
SWB, or £
lop:drums withi

= A
e i

s T .

5. %Pu-239 Equivalent
= Por Package
i=s  325grams

| ;:,3‘ 2,800 grams
sox' 2,800 grams

e 2800
« foger ,800 grams
B 325 grams
325 grams
325 grams

Pu-239 equivalent must be determined in accordance with TRAMPAGC, Rev. 19a,
Section 3.1, "Nuclear Criticality.”

The S100 pips overpack and the S200 pipe overpack payloads shall meet the curie limits
specified in TRAMPAC, Rev. 19a, Appendices 2.3 and 2.4, respectively.

Maximum decay heat per package not to exceed 40 watts. Decay heat per payload

container not to exceed the values given in TRAMPAC, Rev. 19a, Table 5.5-1, “List of

Approved Alpha-numeric Shipping Categories, Maximum Allowable Hydrogen Gas
Generation Rates, and Maximum Allowable Wattages,” or calculated for approved shipping

categories in accordance with the methodology specified in Appendix 5.5 of TRAMPAC,
Rev. 19a. For content code LA 154 payloads, decay heat per payload container not to

exceed the values specified in Appendix 1.2 of TRAMPAC, Rev. 19a.
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5. (c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.0

6. Physical form, chemical properties, chemical compatibility, configuration of waste containers and
contents, isotopic inventory, fissile content, decay heat, weight, center of gravity, and radiation dose
rate must be determined and limited in accordance with TRAMPAC, Rev. 19a.

T/ L R g
7. Each payload container must be gssigned o aBhippihg ¢ategory in accordance with TRAMPAC,
Rev. 18a, Section 5.1, "Paylgad SKipping Category." For4 paylpad assembly made up of payload |
containers with the same g gguivalent shipping categories, éa"’ép payload container and payload
assembly must not exceed the allowable wattage in accordance with TRAMPAC, Rev. 19,
Appendix 5.5, “Derivatip;ﬁ%;of Payload Shipping Category Decay Heé’:.ﬁi_gnits' or must be tested for
gas generation in accordance with TRAMPAC, Rev. 193, Appendix 5:7;>Unified Flammable Gas

Test Procedure.” Fpra payload'made up of payload contajneirs with différent (nonequivalent)

shipping categories;tfie ﬂamn‘i‘éliﬁ!itj‘("iqdex of each paylodd cbntainer must not exceed 50,000 in
accordance with TRAMPAC, Reﬁ%ﬁaa,fppeﬁai’kiﬁ.s,imﬁq g:of Shippin§ Categories and
Determination of the Flammabiltydndex” Each contenticode:L A 154 payload container must be
assigned to a shipping category 6t *[A*154A 1A 154B=FLA 154C,” or "LA 154D", In accordance
with Appendix 1.2of TRAMPAC:%&W%QE. Content ¢ot

ARAC, Hevoil t co E—L_:'\f 154’ payloadicontainers may only be
assembled with ottiér payload contalners:tielonging 10-content code LA 15% or dunnage in

accordance with Appendix22'of TRAMRAG: B”e?é;‘l?ﬁé’f For &'payload of:content code LA 154

containers with differént shipping categdries; theflammability index of each payload container must

not exceed 50,000 ﬁ)accordapcgf\?l}pi\ﬁéfbnd 2ol TRANPAC, Rey:19a.
A W< S g2
8. Payload containers within a package shaltbg selected i agcordanee With TRAMPAC, Rev. 193,
Section 6.0, *Payload Assgmbly Requiremeénts:*' Payload contajfiers of content code LA 154 shall
be assembled in accordance’ with Appendix 1.2 of TRAMPAC?ﬁgev. 19a.

¥

P

8. Each payload container must be egzﬁﬁ'ipé;?‘e{&mtyiltegd Véhts meeting the minimum requirements of
TRAMPAC, Rev. 19a, Section 2.5, *Speciticafion for Filter Vents." Drums which were not equipped
with filtered vents during storage must be aspirated in accordance with TRAMPAC, Rev. 193, ,

Section 5.3, "Venting and Aspiration.*

10.  The shipping period for any mode of transport Is not to exceed 60 days. For content code LA 154
shipments, the shipping period as defined in Appendix 1.2 or TRAMPAC, Rev. 19a is not to exceed
5 days.

11.  In eddition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be prepared for shipment and operated in accordance with
the procedures described in Chapter 7.0, *Operating Procedures," of the application, as
supplemented. For content code LA 154 payloads, each package must be prepared for
shipment and operated in accordance with the procedures described in Chapter 7.0 of the
application, as modified by Appendix 1.2 of TRAMPAC, Rev. 19a.

301



NRC FORM 818 U.S. NUCLEAR REGULATORY COMMISSION
e n CERTIFICATE OF COMPLIANCE
- . FOR RADIOACTIVE MATERIAL PACKAGES ,
8. CERTIFICATE NUMBER b. REVISICN NUMBER ¢ DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
ll ) 9218 14 71-9218 USA/9218/B(U)F-85 5 OF 5

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

(c) Prior to each shipment, the lid and vent port seals on the inner and outer containment
vessels must be leak tested in accordance with Appendix 7.4.2 of the application, "Assembly

Verification Leak Test.”

(d) All free standing water must be removed from the inner containment vessel cavity and the
outer containment vessel cavity befpre shipment.
2 ﬁ %t aé’fl..’)« § LR
12. The package authorized by thls cemﬂcate is hareby approved fo; use under the general license

provisions of 10 CFR 71. 12 ,_
13.  Expiration date; June 39‘32004. m;'%
-"*
BNy " "7 ,;-‘ P

K] v
l f"

o™
P TY

“-c

upplements dated: July 23 and Octoba? 5!
arch 15, 2002. ' 4

EGL{LATORY COMMISSION

-'F* 4
F ;‘Q'-‘

¢!
=E. Vynlham Brach, p]rector
"Speﬁt ? Projgct Stfice
Office of Nuclear Material Safety
and Safeguards

July 5, 2002
Date:
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in tern 5 below mests the applicable safety standards set
forth in Titie 10, Code of Federal Reguilations, 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
cther applicable regulatory agencies, including the government of any country through or into which the package will be transported.

3. THIS CERTIFlCATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DES!GN OR APPLICATION

&. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy . Safety Analysis for Radioactive Materia!
Division of Nava!l Reactors . .. % ¢Shipping Cask NRBK-41 dated
Washington, DC 20585 November 2, 1985, as supplemented

4. CONDITIONS . ;: .

This certificate is conditiona! upon fulfifling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5. o ' -
(@) Packaging " o

(1) Model No.: NRBK-41
(2) Description

Top loading cylindrical lead shielded 304L. stainless steel clad casks for the shipment of
irradiated test specimens. The cask has an outside diameter of 27.16 inches and is 40
inches high. The outer shell is 1/2-inch thick stainless steel. The cask cavity is 5 inches in
diameter by 16 inches deep and is provided with a bottom drain. The cavity shell is 1/4-inch
thick stainless steel and is shielded by 10 inches of lead. The cask is closed by a lead-filled
flanged plug fitted with an elastometer O-ring gasket and bolted closure. The cask has a
seal-welded, 1/4-inch thick, stainless steel outer thermal shield which provides a 1/16-inch
air gap between the outer surface of the cask outer shell and the inside surface of the
thermal shield. A one-inch thick stainless stee! plate is welded to the bottom of cask. A
second one-inch thick stainless steel plate with a 1/8-inch deep, 25.5-inch diameter recess is
welded to the first plate to provide a thermal shield for the bottomn surface of the cask. The
cask is bolted to a 48-inch square, all welded, *I" beam skid. Gross weight of the package is
approximately 9,000 pounds.

(3) Drawings
The packaging is constructed in accordance with Batielile Memorial Institute Drawing

No. 41-0001, Sheet 1, Rev. D, and Sheet 2, Rev. E, and Westinghouse Electric Corporatlon
Drawing No. 1755E01, Rev. D.
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-

5. (b)

Contents

(1)

@)

Type and form of material

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

Maximum quantity of material per package -

The fissile contents of the package must be limited to a maximum of 350 equivalent
grams of U-235. The number of equivalent grams of U-235 is determined by the
equation: 1.0 x grams U-235 + 1.4 x grams U-233 + |.6 x grams plutonium. The
maximum decay heat load per package must not exceed 240 Btuw/hr.

Plutonium in excess of twenty (20) curies per package must be in the form of metal,
metal alloy or reactor fuel elements.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality controt: 0.0

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

(@)

(b)

The package must be operated in accordance with the Operatmg Procedures in Section 7.0
of the application, as supplemented. _

The package must be maintained in accordance with the Maintenance Procedures in
Section 8.2 of the application, as supplemented.

7. The NRBK-41 shipping container may be covered with a wrapping of polyvinyl chloride (PVC) during
shipment provided the shipment is made in a closed vehicle. The applicable requirements of
10 CFR §71.87 must be satisfied prior to wrapping the shipping container.

8. Expiration date: September 30, 2006.
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J
EFERENCES

Safety Analysis for Radioactive Material Shipping Cask No. NRBK-41 dated November 2, 1895.

Supplements: Naval Reactors letters S#96-11965 dated August 28, 1996, and S#01-10827 dated |
March 16, 2001. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Zre?ctor

Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards
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2. PREAMBLE

a. This certificate is issued o 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 Regutations, Part 71, “Packaging and Transportation of Radicactive Material.”

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

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
NAC International, Inc. P
655 Engineering Drive -~ F 1. Nuclear Assurance Corporation application
Suite 200 L e dated January 14, 2000, as supplemented.
Norcross, GA 30092 <t Lo

4. CONDITIONS

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

> s ——
(@)  Packaging ‘ oy

(1) ModelNo: NAGLWT . “v—imsimeo o

(2) Description

"‘f

The LWT is a steel-encased, lead-shielded shipping cask. The cask is designed to transport
one PWR assembly, two BWR assemblies, up to 15 metallic fuel rods, up to 42 MTR and
DIDO fuel assemblies and plates, up to 25 individual PWR rods, up to 25 individual high
burnup PWR or BWR rods, up to 140 TRIGA fuel elements, or up to 560 TRIGA fuel cluster
rods. The overall dimensions of the package, with impact limiters, are 232 inches long by 65
inches in diameter. The cask body is approximately 200 inches in length and 44 inches in
diameter. The cask cavity is 178 inches long and 13.4 inches in diameter. The volume of
the cavity is approximately 14.5 cubic fest. ; -~

The cask body consists of a 0.75-inch-thick stainless steel inner shell, a 5.75-inch-thick lead
gamma shield, a 1.2-inch-thick stainless steel outer shell, and a neutron shield tank. The
inner and outer shells are welded to a 4-inch-thick stainless steel bottom end forging. The
cask bottom consists of a 3-inch-thick, 20.75-inch-diameter lead disk enclosed by a 3.5-inch-
thick stainless steel plate and bottom end forging. The cask lid is 11.3-inch-thick stainless
steel stepped design, secured to a 14.25-inch-thick ring forging with twelve 1-inch diameter
bolts. The cask seal is a metallic O-ring. A second teflon O-ring and a test port are provided
to leak test the seal. Other penetrations in the cask cavity include the fill and drain ports,
which are sealed with port covers and O-rings.

The neutron shield tank consists of a 0.24-inch-thick stainless steel shell with 0.50-inch-thick

end plates. The neutron shield region is 184-inches long and 5-inches thick. The neutron
shield tank contains an ethylene glycol/water solution that is 1% boron by weight.

306



(-

NRC FORM €18
(8-2000)
10CFR7

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

) 8. CERTIFICATE NUMBER

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

33 71-9225 USA/9225/B(U)F-85 2

9225 OF

PAGES

17

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

(3)

The cask is equipped with aluminum honeycomb impact limiters. The top impact limiter has
an outside diameter of 65.25 inches and a maximum thickness of 27.8 inches. The bottom
impact limiter has an outside diameter of 60.25 inches and maximum thickness of 28.3
inches. Both impact limiters extend 12 inches along the side of the cask body.

The maximum weight of the package is 52,000 pounds and the maximum weight of the
contents and basket is 4,000 pounds.

Drawings R R R

0

(i)

R

The packaging is constructed in accordance wnth the following Nuclear Assurance

Corporation Drawings:

k1
-

[O
<

LWT 315-40-01, Rev. 4 . Cask Assembly

LWT 315-40-02, Rev. 14 " Body Assembly
LWT 315-40-03, Rev. 16 (Sheets 1—6)‘ Transport Cask Body
LWT 315-40-04, Rev. 10 Cask Lid Assembly

LWT 315-40-05, Rev. &
LWT 315-40-06, Rev. 9
LWT 315-40-08, Rev. 14 (Sheets 1-4)

Upper Impact Limiter
Lower Impact Limiter
Cask Parts Detail

* Packaging Unit Nos. 1,2,3,4,and 5 are constrdatéd in accordance
with Drawing No LWT 315-40-03 Rev 6 (Sheets 1-6) '

The fuel assembly baskets are constructed in accordance with the following Nuclear
Assurance Corporation and NAC International Drawmgs

PWR Basket Spacer

LWT 315-40-09, Rev. 2

LWT 315-40-10, Rev.4 = =~ PWR Basket

LWT 315-40-11, Rev.2 v - BWR Basket Assembly

LWT 315-40-12, Rev.3 T Meta! Fuel Basket Assembly

LWT 315-40-045, Rev. 4 42 MTR Element Base Module

LWT 315-40-046, Rev. 4 42 MTR Element Intermediate Module
LWT 315-40-047, Rev. 4 42 MTR Element Top Module

LWT 315-40-048, Rev. 1 42 MTR Element Cask Assembly
LWT 315-40-049, Rev. 4 28 MTR Element Base Module

LWT 315-40-050, Rev. 4 28 MTR Element Intermediate Module
LWT 315-40-051, Rev. 4 28 MTR Element Top Module

LWT 315-40-052, Rev. 1
LWT 315-40-070, Rev. 3
LWT 315-40-071, Rev. 3

LWT 315-40-072, Rev. 3

LWT 315-40-079, Rev. 1
LWT 315-40-080, Rev. 2
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28 MTR Element Cask Assembly
7 Cell Basket TRIGA Base Module
7 Cell Basket TRIGA Intermediate
Module

7 Cell Basket TRIGA Top Module
TRIGA Fuel Cask Assembly

7 Cell Poison Basket TRIGA Base
Module
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5.(a)(3)(ii) Drawings (continued)

LWT 315-40-081, Rev. 2

LWT 315-40-082, Rev. 2
LWT 315-40-083, Rev. 0

LWT 315-40-084, Rev. 2

LWT 315-40-090, Rev.2 . -~ .
LWT 315-40-091,Rev. 2 !'x &+ v, & -
LWT 315-40-092, Rev. 2

LWT 315-40-094, Rev. 2

LWT 315-40-096, Rev. 2

LWT 315-40-098, Rev. 1

LWT 315-40-099. Rev. 3 (Sheats 1-3)

LWT 315-40-100, Rev. 1 (Sheets 1-2) .
LWT 315- 40-101 Rev O - s

LWT 315-40-102, Rev. 1

LWT 315-40-103, Rev. 0
LWT 315-40-104, Rev. 0

LWT 315-40-105 Rev. 3 (Sheets 1-2) '
LWT 315-40-108, Rev. 1 (Sheets 1-3)
LWT 315-40-108, Rev. 1 (Sheets 1-3)
LWT 315-40-109, Rev. 1 (Shests 1-3)
LWT 315-40-110, Rev.1 (Sheets 1-3)

LWT 315-40-111, Rev. 0
LWT 315-40-113, Rev. 0
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5.(b) Contents
(1) Type and form of material

(i) Irradiated PWR fuel assemblies. The maximum fuel assembly weight is 1650
pounds, the maximum average burnup is 35,000 MWD/MTU, the minimum cool time
is 2 years, and the maximum initial fuel pin pressure at 70°F is 565 psig. The fuel

- - -~"assemblies consist of uranium dioxide pellets within zircaloy or ZIRLO cladding, with
the specifications listed below, and with fuel rod pitch, rod diameter, clad thickness,
and pellet diameter as described in Table 1.2-5, of the application, as supplemented.

e T SR T TR S N
1 ; L s i
Fuel Type  :* , No. Fuel ~Max. Initial  ~  Max. Initial - Max. Active
." " Rods Uranium +, Uranium Mass ~ FuellLength !
©oT Enrichment ~(MTU) ~(in.) ,
L (wou-235) | :
B&W 15x15 | 208 '35 . “0.4750 ' 144.0
i : « — : - :
B&W 17x17  .264 = i35 . 1 0.4658 . 143.0
CE 14x14 176 . (37 . 04087 1370
CE16x16 =~ 236 37 104417 . 1500
WE14x14Sd 179 ° |37 - 04144 ' 145.2
WE14x140FA 1179 - |87 . . o312 ' 144.0
WE 15x15 ‘204 {7 135 7 1 0.4646 . 144.0 |
. AR - . i ;
WE17x17S1d 264 35 1 0.4671 | 144.0 |
: — ; 7 i
WE17x17OFA 264 '35 . 04282 ' 144.0 ;
EXANF14x14 178 <, ,87- ~  0.3741 144.0 :
WE i
EXANF 14x14 176 37 ' 0.3814 134.0
CE : | | /
EXANF 15x15 204 37 0.4410 . 144.0 |
WE ; | g |
EWANF17x17 264 '35 ' 0.4123 | 144.0 |
WE : i |
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5.(b)(1) Type and form of material (continued)

(i) Irradiated BWR fuel assemblies. The maximum fuel assembly weight is 750 pounds,
the maximum average burnup is 30,000 MWD/MTU, the minimum cool time is 2
years, and the maximum initial fuel pin pressure at 70°F is 565 psig. The fuel
assemblies consist of uranium dioxide pellets within zircaloy or ZIRLO cladding, with
the specifications listed below, and with fuel rod pitch, rod diamster, clad thickness,
and pellet diameter as described in Table 1.2-6, of the application, as supplemented.

i ! - : '
Fuel Type . No.Fuel 1 No. : Max. Initial Max. Initial . Max. Active i
"Rods ' Water ' Uranium -~ Uranium . FuelLength |
e Rods Enrichment Mass (MTU)  (in.) |
o ; (wio U-235) - 1. | :
GE7x7 49 .0 4.0 o192 148
[ PR i ;
GE8xs-1 63 1 40 77 0.1880 ' 148
GE8x8-2 62 '2 40 10,1847 . 150 ) :
GESx8-4 60 4 40 - - 04787 15092 |
l7a - '2° Ta0 - 0.1854 , 150 134 |
79 ‘2 40 . 041979 , 150 14 |
EWANF7x7 (49 .:0 . '40_ ° 01960 144
EXWANF., 63 .1 - 40 01764 £ 145.2 2
8xg-1 .7, AR S q
EVANF 62 2 4.0 =" 01793 150
8x8-2 L e |
EWANFOx9 79 .2 . 40 ' 101779 {150 |
74 2 .40 ' 0.1666 . 150 @ i

(1) Six-inch natural uranium blankets on top and bottom.

(2) One large water hole - 3.2 cm ID, 0.1 cm thickness.

(3) Two large water holes occupying seven fuel rod locations - 2.5 cm ID, 0.07 cm
thickness.

(4) Shortened active fuel length in some rods.

(i) Irradiated PWR rods, consisting of uranium dioxide pellets within zircaloy or ZIRLO
cladding. The maximum uranium enrichment is 5 weight percent U-235, the
maximum active fuel length is 150 inches, and the maximum pellet diameter is
0.3765 inches. The maximum burnup is 60,000 MWD/MTU and the minimum cool
time is 150 days. Up to two rods may have a maximum burnup of 65,000
MWD/MTU.
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5.(b)(1) Type and form of material (continued)

(iv) Irradiated MTR fuel elements composed of U-Al, U,0,-Al, or U,Si.-Al positioned within the
MTR fuel basket specified in 5.(a)(3)(ii). Loose fuel plates must meet the requirements of
the MTR fuel element content tables and must be loaded into an MTR plate canister prior to
shipment. The fuel elements are composed of aluminum clad plates, with initial uranium
enrichment up to 94.0 weight percent U-235. The maximum burnup and the minimum cool

time shall be consistent with the decay heat limits in Item 5.(b)(2)(iv) and shall be determined

using the operating procedures in Section 715 of the application.

NISTR MTR fuel elements'specifiéations ére fisted in Item 5.(b)(1)(iv)(a), generic MTR fuel

elements are listed in ltem 5.(b)(1)(iv)(b), and expanded fuel specifications applicable to LEU

MTR fuel (up to 25.0 wt %>°U) are listed in ltem 5.(b)(1)({iv)(c).

(a) NISTR MTR Fuel Content Description

Plate (cutin

Parameter ¥ Plate o i
Enrichment, wt % 25U 1 <94 . :
Number of fuel plates L s17 i s34 :
2351 content per plate 22 j-s11
Plate thickness (om) ~~ 1 "1~ 20115 |
Clad Thickness (cm) : 3 2002 - |
Active fuel width (cm) . <6.6 i
Active fuel height (cm) ) 254 cm 27 to 30 l
Maximum #*U content per P $380

element (g)
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(b) Generic MTR Fuel Content Description

 Parameter 5 Limiting Values?

Enrichment, wt. % | <94

Number of fuel plates ' <23 . <19 <23' s17 ! <19 <23
=5 contentperplate | <18 . |. 520 | <20' | <21 | <21 | <165 |
Plate thickness (cm) 20115 ' 20.115 | 20.123' | 20.115 | 2200 20.115 !
 Clad Thickness (cm) T 2002 ‘
Active fuel width cm) <66 . <6.6 <66 1 <66 <66 <73

L - £

Active fuel height (cm) : T
25U content per - - <3807 'l.‘-,
element (Q) ! e

Notes: L :., <

1. HEU (>90 wt% ”’U ennched) MTR fuel havnng 23 plates with up to 20 g of
235 per plate, with a minimum plate thickness of 0.123 cm, must have at least
2.0 cm of non-fuel material at the ends of each element This fuel may also be
loaded up to 460 g "’”U per plate. ; ‘

2. At enrichments 25 W% 25y, MTR fuel elements with extended fuel
characteristics may be loaded with the specifications defined in 5.(b)(1)(iv)(c)

- -

< .
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(c) Expanded LEU MTR Fue! Content Description

Parameter Base : <7.0 cm Active Fuel Width ' <7.1 cm Active I <7.15 cm Active Fue) :
! : ' FuelWidth ! Width |
' i S
Enrichment, wt. % | <25 <25 3 <25 | <25
=y ;
. : i ! . !
Number of fuel s23 ! .. $23 .. . <17 | <23 ' <22 | <23 | 523 |
plates S L T O | ? i | l
25 content per 22" <22 <22 <215 ., 522 <22 <215 <22
plate ! | | e % .
Plate thickness ~ 20.115 20.118 . 20.115 . 20.115  20.115 ; 20.200 | 20.119
(cm) ! : : T ; ]
Clad Thickness |- 20.02 | j
(cm) 1 ¢ :
Active fuel width .  <6.6 <7.0 <7.1 $7.15 |
(cm) | | S
1 T v - T * i - :
Active fuel height ¢ 256 | 256 | 263 = 256 | 256 . 256 256 261 !
{cm) 1 B ' 1 : [ , L ! ' ; *
1 L e . i i
25 contentper 1« 5420 | . 7 <470 T - 5470 <470 |
element (g) ; : - L :
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5.(b)(1) Type and form of material (continued)
v) Metallic fuel rods containing natural enrichment uranium pellets
with aluminum cladding 0.080-inches thick. The fuel pellst
diameter is 1.36 inches and the maximum fuel rod length is 120.5
inches. The maximum weight of uranium per rod is 54.5 kg with
a maximum average burnup of 1,600 MWD/MTU and a minimum
cooling time of one year.
(vi)  Irradiated TRIGA fuel elements with a 0.225" diameter zirconium
rod in the center and_meeting the following specifications:
ot ‘ TRIGA HEU o _JRIGA LEU TRIGA LEU
L (Notes 1& 2 _(Notes 1& 2) (Notes 1& 2)
Fuel Form Clad U-ZrH rod Clad U-ZrH rod Clad U-ZrH rod
Maximum Element Weight, Ibs - {132 132 6.4
Maximum Element Length, in 45 ‘ 45 o 28.4
Element Cladding Stainless Steel' | Stainless Steel Aluminum
Clad Thickness, in 002 v o lee2r X 0.03
Active Fuel Length, in 5 7 15 s 14-15 (Nota 4)
Element Diameter, in". ) 1478 max. " | 1.478 max.” 1.47 max.
Fuel Diameter, in 1.435 max. . 1.435 max. 1.41 max.
Maximum Initial U Content/Element, | 0.196 0.845 0.205
kilograms TN ’
Maximum Initial 2°U Mass, grams 137 5. 169 41
Maximum Initial 25U Enrichment, 70 20 20
weight percent
Zirconium Mass, grams 2060 1886 - 2300 2300
Hydrogen to Zirconium Ratio, max. 1.6 1.7 1.0
Maximum Averags Burnup, 460,000 151,100 151,100
MWD/MTU (80% *°U) (80% 2*U) (80% **V)
Minimum Cooling Time 90 days 90 days 90 days
(Note 3) (Note 3) (Note 3)
Notes:
1. Mixed TRIGA LEU and HEU contents authorized.
2. TRIGA Standard, instrumented and fuel follower control rod type elements
authorized.
3. Maximum decay heat of any element is 7.5 watts.
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4. Aluminum clad fuel with 14 inch active fuel is solid and has no central hole with
a zirconium rod.
5.(b)(1) Type and form of material (continued)

(vii) Irradiated TRIGA fuel cluster rods with a maximum average
burnup of 600,000 MWD/MTU (80% 2**U) and & minimum cooling
time of 160 days meeting the following specifications prior to
irradiation:

Torm v - TRIGA Fuel
Cluster Rods
Fuel Form Clad U-ZrH rod
Maximum Rod Weight, Ibs 15
Maximum Rod Length, in , 31
Rod Cladding incoloy 800
Minimum Clad Thickness, in 0.015
Maximum Active Fuel Length, in 225
Maximum Fue! Pellet Diameter, in 0.53
Maximum U Content/Rod, grams - 48.6
Maximum #°U Mass, grams 45.4 -
Maximum 23U Enrichment, 93.3
weight percent :
Maximum Zirconium Mass, grams 421
Hydrogen to Zirconium Ratio, max. 1.6

(viii)

Irradiated high burnup PWR rods, consisting of uranium dioxide peliets within
zircaloy or ZIRLO cladding. The maximum uranium enrichment is 5 weight percent
U-235, the maximum active fuel length is 150 inches, and the maximum pellet
diameter is 0.3765 inches. The maximum burnup is 80,000 MWD/MTU and the

minimum coo! time is 150 days.
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5.(b)(1)
(i)

Type and form of Material {continued)

Irradiated high burnup BWR rods, consisting of uranium dioxide pellets within
zircaloy or ZIRLO cladding. The maximum uranium enrichment is 5 weight percent
U-235, the maximum active fuel length is 150 inches, and the maximum pellet
diameter is 0.490 inches. The maximum burnup is 80,000 MWD/MTU and the
minimum cool time is between 150 - 270 days, as specified in the table below:

Minimum Cool Time
(days)

BWR Fuel Type
Array Size (GWD/MTU)

Burnup, b

7x7- .. bs60
< et 60<b <70
70<b < 80 270

210
240

8x8' b<80 150

)

Note 1: Includes rods from all larger BWR assembly arrays (e.g., 9x 9, 10 x 10)

Irradiated DIDO fuel elements composed of U-Al, U,0,-Al, or U,;Si,-Al positioned
within the DIDO fuel basket specified in 5. (a)(3)(u) The fuel elements are
composed of four concentric tubes of varying diameters. The fuel elements have
an initial enrichment up to 94.0 welght percent U-235 The fuel elements shall

have the specrf catlons lnsted below e e
Parameter ) e~ LEUM. <7 MEUM - HEU®™
Maximum 2U content per Element | -~ <1909 - <1909 s190g
Maximum Uranium content per <1000g <47504 s 211.1g
Element :
Minimum Fuel Tube Thickness 0.130cm . . 0.130cm 0.130 cm
Minimum Clad Thickness 0.0325 cm 0.0325 cm 0.0325 cm
Maximum Outer Diameter 9.535 cm 9.535cm 9.535 cm
Minimum Nominal Inner Diameter 6.08 cm 6.08 cm 6.08 cm
Minimum Initial Enrichment 19 wt% 25U 40 wi% 25U 90 wi% 2°U

The maximum burnup and minimum cool time shall be consistent with the decay heat limits in

item 5.(b)(2)(ix) and shall be determined using the operating procedures in Section 7.1.4 of the

application.
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5.(b)(2) Maximum quantity of material per package

Not to exceed 4,000 pounds, including contents and fuel assembly basket.

(i For the contents described in Item 5.(b)(1)(): one PWR assembly positioned
within the PWR fuel assembly basket. Maximum decay heat not to exceed 2.5
kilowatts per PWR assembly.

(i) For the contents described in Item 5.(b)(1)(ii): two BWR assemblies positioned
with the BWR fuel assembly basket. Maximum decay heat not to exceed 1.1
kilowatts per BWR assembly. . 1. ¢ 3 S,

(i)  For PWR rods as described in Item 5.(b)(1)(ifi): up to 25 intact individual rods in &
Type 304 stainless steel spacer canister with a wall thickness of at least 0.12
inches positioned within the PWR or BWR basket. Maximum decay heat not to
exceed 1.41 kilowatts per package. e P

P
st © 4
. ”~

(iv)  For MTR fuel elements as described in ltems 5.(b)(1 Xiv):
; s Yoo e V¢
Up to 42 fuel elements positioned within the MTR fuel assembly basket (7 fuel
elements per basket module). Each of the MTR basket cell openings may contain
a loose plate canister. The contents of each loose plate canister are limited to the
number of fuel plates, dimensions, and masses that are equivalent to an intact

MTR fuel element, as specified in ltems 5.(b)(1)(V). " N

(a) | Thé rtiakiﬁa&fh aecéy héai’is' ﬁot 1o exceed 12$-l§ilowans per package, with
« -each MTR fue!l assembly basket module not to exceed 210 watts.
. - T . ., >

(b) ' HEU. MEU, and LEU MTR fuel ei"ementé')ﬁiﬁ decay heat not exceeding 30
watls per element may be loaded in any basket position.

(c) Mixed HEU, MEU, and LEU MTR contents, with decay heat limits as
specified above, are authorized. :

(d) MTR fuel elements with corrosion and/or mechanically damaged cladding
are authorized, provided the total surface area of through-clad corrosion
and/or mechanical damage does not exceed 2,775 cm? per package.

()  For HEU-MTR fuel elements only, the center fuel element in any basket
module is not to exceed 120 watts. The two exterior fuel elements
vertically in-line with the center assembly for transport are not to exceed
70 watts.

(v) For the contents described in Item 5.(b)(1)(v): up to 15 intact metallic fuel rods

positioned within the appropriate basket. Maximum decay heat not to exceed
0.036 kilowatts per rod. Total weight of all rods not to exceed 1,805 pounds.
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5.(b)(2) Maximum quantity of material per package (continued)

(vi)

(vii)

For failed metallic fuel rods of the type described in Item 5.(b)(1)(v):

(a) Up to six canisters containing one defective metallic fuel rod per
canister. The canisters are 2.75-inch |.D. failed fuel rod canisters
as shown on Nuclear Assurance Corporation Drawing No. 340-108-
D2, Rev. 10, and are placed in a six-hole liner as shown on Nuclear
Assurance Corporation Drawing No. 315-040-43, Rev. 1. The
maximum decay heat load for a detectlve metallic fuel rod is limited
toSwatts,or I o ( £

(b) Up to three canisters containing elther up to three defective metallic
. fuel rods per canister or up to 10 failed fuel filters per canister. The
. _canisters are 4.00-inch L.D. failed fuel rod canisters as shown on
Nuclear Assurance Corporation Drawing No. 340-108-D1, Rev. 10,
and are placed in a three-hole basket as shown on Nuclear
Assurance Corporatlon Drawing No. 315-40-12, Rev. 3. The weight
of the filters is limited to 125 pounds per canister. For canisters
containing fuel rods, the maximum decay heat load is 15 watts per
canister; and for canisters containing filters, the maximum decay
heat load is 5 watts per canister. The plutomun'! content of the
filters shall not exceed 20 cunes per package o

For TFIIGA tuel elements as descnbed in Item 5. (b)(t)(vi)

--., :
\as—-vv-w ~

Maxxmum decay heat not to exceed 7.5 watts per TRIGA fuel element (or
equivalent for failed fuel) and 1050 watts per package. TRIGA fuel elements must
be positioned in either the non-poisoned TRIGA fuel basket or in the poisoned
TRIGA fuel basket. Fuel may not be lcaded in the center cell of the non-poisoned
TRIGA fue! basket 5
vyl L ﬂ?f"
(a) Up to 120 fuel ‘slements in the non-poisoned TRIGA fuel basket, and up to
140 fue! elements in the poisoned TRIGA fuel basket (4 fuel elements per
basket celi).

(b) Up to 12 screened canisters in the non-poisoned TRIGA fuel basket, and
up to 14 screened canisters in the poisoned TRIGA fuel basket. The
screened canisters are in accordance with NAC International Drawing Nos.
315-40-074, Rev. 1, 315-40-075, Rev. 1, and 315-40-076, Rev. 1. Up to
four intact TRIGA fuel elements per screened canister.
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5.(b)(2)

Maximum quantity of material per package (continued)

(viil)

(ix)

(c) Up to 12 sealed canisters in the non-poisoned TRIGA fuel basket, and up
to 14 sealed canisters in the poisoned TRIGA fuel basket. The sealed
canisters are in accordance with NAC International Drawing Nos. 315-40-
086, Rev. 0, 315-40-087, Rev. 3, and 315-40-088, Rev. 2. Uptoa
maximum equivalent of two fuel elements in the form of intact fuel, failed
fuel or fuel debris per sealed canister. If the total failed fuel plutonium
content of a package is greater than 20 Ci, ell failed fuel containing
plutonium must be enclosed in a sealed canister which is then leak tested
to 3.2 x 107 std cm*¥/sec (He) prior to shipment.

(d) Mixed intact and failed fuel contents are authorized. Base and top fuel
. basket modules may contain intact fuel elements, screened canisters, or
sealed canisters. Intermediate fuel basket modules may contain only intact
TRIGA fuel elements. T e

€

For TRIGA fuel cluster rods as descnbed in Item 5. (b)(1)(vn)

._W. < 4 ! é
Maximum decay heat not to exceed 1 875 watts per TRIGA fuel cluster rod (or
equivalent for failed fuel) and 1050 watts per package. TRIGA fuel cluster rods
must be positioned in either the non-poisoned TRIGA fuel basket or in the
poisoned TRIGA fue! basket. Fuel may not be loaded in the center cell of the non-
poisoned TRIGA fuel basket. i L ,¢-5_

() Up to 480 rods in the non-poxsoned TRIGA fuel basket, and up to 560 rods
- in the poisoned TRIGA fuel basket. TRIGA fuel cluster rods must be

positioned within the fuel rod inserts as shown on NAC International
Drawmg No. 315-40-096, Rev. 2. T 1

(b) Up to 12 sealed canisters in the non-ponsoned TRIGA fue! basket, and up
to 14 sealed canisters in the poisoned TRIGA fuel basket. The sealed
canisters are in accordance with NAC International Drawing Nos. 315-40-
086, Rev. 0, 315-40-087, Rev. 3, and 315-40-088, Rev. 2. Uptoa
maximum equivalent of six TRIGA fue! cluster rods in the form of intact
fuel, failed fuel or fuel debris per sealed canister. If the total failed fuel
plutonium content of a package is greater than 20 Ci, all failed fue!
containing plutonium must be enclosed in a sealed canister which is then
leak tested to 3.2 x 107 std cm¥sec (He) prior to shipment.

{c) Mixed intact and failed fuel contents are authorized. Base and top fuel
basket modules may contain intact fuel rods or sealed canisters.
Intermediate fuel basket modules may contain only intact fuel rods.

For high burnup PWR rods as described in Item 5.(b)(1)(viii): up to 25 intact
individual rods in the appropriate insert, placed within & sealed or free-fiow
canister, and positioned within the standard PWR basket. Maximum decay heat
not to exceed 2.3 kilowatts per package.
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5.(b)(2) Maximum quantity of material per package (continued)

(x) For high burnup BWR rods as described in Item 5.(b)(1)(ix): up to 25 intact
individual rods in the appropriate insert, placed within a sealed or free-flow
canister, and positioned within the standard PWR basket. Maximum decay heat
not to exceed 2.1 kilowatts per package.

(xi)  For DIDO fuel as described in Item 5.(b)(1)(x)

Up to 42 DIDO fuel elements with a maximum decay heat not to exceed 25 watts
per DIDO fuel element provided retention spacer is present for top basket.
Maximum decay heat is 1.05 kilowatts per package. if retention spacer is not
present, then maximum decay heat not to exceed 18 watts per DIDO fuel element

and a total of 756 watts per package. PN
5.(c) Transport Index for Cntrcamy Control e /.,: _.';:{;ff‘;. “
Minimum transport rndex to be shown on Iabel for nuclear cntrcalrty control
(1)  For TRIGA fuel elements TRIGA fuel cluster rods. &(‘1
metallic fuel rods, MTR fuel assemblies, up to 25 PWR .
fuel rods, and up to 25 hrgh bumup PWR or BWR rods y . 0.0
(2) For PWR tuel assembhes R A L . ‘ " 100
(3) For BWR fuel assem‘blxes.\\ - P ; g . " 5.0
(@)  ForDIDO fusl assernblres . % L 128
6. Known or suspected farled fuel assemblies krods) or elements.‘ and fuel with cladding defects

greater than pin holes and hairline cracks are not authorized, except as described in ltems

5.(b)2)(W)(d), 5.(b)(2)(vi), 5.(b)(2){vii)(c), and 5.(b)(2)(viii)(b).
7. The cask must be dry (no free water) when delivered to a carrier for transport.

8. Bolt torque: The cask lids boits must be torqued to 260 ft-Ibs. The bolts used to secure the vent
and drain port covers must be torqued to 100 inch-Ibs.

9. Prior to each shipment, the package must be leak tested to 1 x 10° std cm¥sec, except that
replaced seals must be leak tested to 5.5 x 107 std cm¥sec (He). Prior to first use, after third
use, and at least once within the 12-month period prior to each subsequent use, the package
must be leak tested to 5.5 x 107 std cm¥sec (Hs).
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10.  In addition to the requirements of Subpart G of 10 CFR Part 71:
(&) The metallic O-ring seal must be replaced prior to each shipment; and

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

(c) The package shall be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application, as supplemented. If the cask is
loaded under water or water is introduced into the cask cavity, the cask must be vacuum
dried as described in Chapter 7 of the application. The cask cavity must be backfilled with
1.0 atm of helium when shipping PWR or BWR assemblies.

11.  When shipping PWR, BWR, MTR, DIDO assemblies, TRIGA fuel elements, TRIGA fuel cluster
rods, individual PWR rods, or high burnup PWR or BWR rods, the neutron shield tank must be
filled with a mixture of water and ethylene glycol which will not freeze or precipitate in &
temperature range from -40 °F to 250 °F. The water and ethylene glycol mixture must contain at
least 1% boron by weight. . . e e Lo

i12. A personnel barrier must be used when shipping PWR or BWR assemblies. Shipments of MTR,
DIDO fuel assemblies, TRIGA fue! elements, TRIGA fuel cluster rods, individual PWR rods, or
high burnup PWR or BWR rods must use the ISO container or a personnel barrier.

13.  Packages used to ship metallic fuel rods may be shipped in a closed shipping container provided
that the closed container, the cask tie-down and support system and transport vehicle (trailer)
meet the applicable requirements of the Department of Transportation. When the cask is
shipped in a closed shipping container, the center of gravity of the combined cask, closed
shipping container and trailer must not exceed 75 inches. -

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

i

i
H

15.  Expiration Date: February 28, 2005.
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5| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
£ 399) CERTIFICATE OF COMPLIANCE

g} rocmn FOR RADIOACTIVE MATERIALS PACKAGES

-; 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
Py 9226 0 USA/9226/B(U)F-85 1 7

~2. PREAMBLE

a. This certificate is issued to certify that the 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 relicve 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.

a. ISSUED TO (Name and Address)

0T IAIATIAT 18T AT A

General Atomics
3550 General Atomics Court

BT TRTIATIAT TAY

San Diego, California 82121-1194

¢. DOCKET NUMBER

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

General Atomics application dated
August 31, 1994, as supplemented

71-9226

4. CONDITIONS

5 b.a Packaging
(1) Model No.: GA-4

(2) Description

and 234 inches Iong

Cask Assembly

This centificate is conditional upon fulfilling the requirements of 10 CFR Part 71 as appllcable and the conditions specified below.

The GA-4 Legal Welght Truck Spent Fuel Shipping Cask consssts of the packagmg (cask and impact
limiters) and the radioactive contents.- The packaging is designed to transport up to four intact
pressurized-water reactor (PWR) irradiated spent fuel assemblies as authorized contents. The
packaging includes the cask assembly and two impact limiters, each of which is attached to the cask
with eight bolts. The overall dlmenswns of the packagmg are approxlmately 90 inches in diameter

The containment system mcludes the cask body (cask body wall, flange and bottom plate); cask
closure; closure bolts; gas sample valve body, draln valve and primary O-nng seals for the closure,
gas sample valve, and drain valve. - ,

The cask assembly includes the cask, the closure and the closure bolts Fuel spacers are also
provnded when shipping specified short fuel assemblies to limit the movement of the fuel. The cask
is constructed of stainless steel, depleted uranium, and a hydrogenous neutron shield. The cask
external dimensions are approximately 188 mches long and 40 inches in diameter. A fixed fuel
support structure divides the cask cavity into four spent fuel compartments, each approximately 8.8
inches square and 167 inches long. The closure is recessed into the cask body and is attached to
the cask flange with 12 1-inch diameter bolts. The closure is approximately 26 inches square, 11
inches thick, and weighs about 1510 Ibs.

The cask has two ports allowing access to the cask cavity. The closure lid has an integral half-inch

159,

LW 5959 9L 1YL S LAWY SO IGLI§L LSWLINL. 2 S9LINL. L9 92 Q939 QL WL IWL. WL WL V.G W@

diameter port (hereafter referred to as the gas sample valve) for gas sampling, venting, pressurizing,
vacuum drying, leakage testing, or inerting. A 1-inch diameter port in the bottom plate allows
draining, leakage testing, or filling the cavity with water. A separate drain valve opens and closes the
port. The primary seals for the gas sample valve and drain valve are recessed from the outside cask
surface as protection from punctures. The gas sample valve and the drain valve also have covers to
protect them during transport.
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NRC FORM §18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

4 Certificate of Compliance No. 9226 Page 2 of 7 Revision 0

) Cask
The cask includes the containment (flange, cask body, bottom plate and drain valve seals); the cavity
liner and fuel support structure; the impact limiter support structure; the trunnions and redundant lift
sockets; the depleted uranium gamma shield; and the neutron shield and its outer shell. The cask
body is square, with rounded comers and a transition to a round outer shell for the neutron shield.
The cask has approximately a 1.5 inch thick stainless steel body wall, 2.6 inch thick depleted

uranium shield (reduced at the comers), and 0.4 inch thick stainless steel fuel cavity liner.

Q) S92 P |

AT IATIATIATIATIATIAT IOT TATTATIATIATTATTAT T4

TIATTATIATIOTIATIATIATIAT

The cruciform fuel support structure consists of stainless steel panels with boron-carbide (B,C)
pellets for criticality control. A continuous series of holes in each panel, at right angles with the fuel
support structure axis, provides cavities for the B,C pellets. The fuel support structure is welded to
the cavity liner and is approximately 18 inches square by 166 inches long and weighs about 750 Ibs.

The flange connects the cask body wall and fuel cavity liner at the top of the cask, and the bottom
plate connects them at the bottom.: The gamma shield is made up of five nngs which are assembled
with zero axial tolerance clearance within the depleted uranium cavity, to minimize gaps. The impact
limiter support structure is a slightly tapered 0.4 inch thick shell on each end of the cask. The shell
mates with the impact limiter's cavity and is connected to the cask body by 36 ribs.

The neutron shield is located between the cask body and the outer shell. The neutron shield design
maintains continuous shielding immediately adjacent to the cask body under normal conditions of
transport. The details of the design are proprietary. The design, in conjunction with the operating
procedures, ensures the avallabllrty of the neutron shield to perform its functlon under normal
conditions of transport : :

T TABIATTHT THT THT
e el

Two lifting and tle-down trunnlons are Iocated about 34 inches from the top of the cask body, and
another pair is located about the same distarice from the bottom. The trunnion outside diameter is
10 inches, increasing to 11.5inches at the cask interface. Two redundant lift sockets are located
about 26 inches from the top of the cask body and are ﬂush wrth the outer skin.

) TIRT TAT Y

2

a Materials \

:gl All major cask components are stalnless steel except the neutron shield, the depleted uranium

g gamma shield, and the B,C pellets contained in the fuel support structure All O-ring seals are

g fabricated of ethylene propylene.

:g Impact Limiters ' :

Q " The impact limiters are fabricated of alummum honeycomb completely enclosed by an all-welded
% austenitic stainless steel skin. Each of the two identical impact limiters is attached to the cask with
%1 eight bolts. Each impact limiter weighs approximately 2,000 Ibs.

a (3) Drawings

f The package shall be constructed and assembled in accordance with the following GA Drawing
- Number:

E Drawing No. 031348,

sheets 1 through 19, Revision D
GA-4 Spent Fuel Shipping Cask Packaging Assembly
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION 3
(3-96)

|

I

i Certificate of Compliance No. 9226 Page 3 of 7 Revision 0
i

5.b Contents of Packaging

(1) Type and Form of Material:
(a) Intact fuel assemblies. Fuel with known or suspected cladding defects greater than hairline
cracks or pinhole leaks is not authorized for shipment.

(b) The fuel authorized for shipment in the GA-4 package is irradiated 14x14 and 15x15 PWR fuel
assemblies with uranium oxide fuel pellets. Before irradiation, the maximum enrichment of
any assembly to be transported is 3.15 percent by weight of uranium-235 (25U). The total
initial uranium content is not to exceed 407 Kg per assembly for 14x14 arrays and 469 Kg per
assembly for 15x15 arrays.

TAT TAY 185 TS TAT TAT TAY TAT TAT

(c) Fuel assemblies are authorized to be transported with or without control rods or other non-fuel
assembly hardware (NFAH). Spacers shall be used for the specific fuel types, as shown on
sheet 17 of the Drawmgs

b (d) The maximum bumup for each fuel assembly is 35,000 MWd/MTU with a minimum cooling
time of 10 years and a minimum enrichment of 3.0 percent by weight of ®°U or 45,000
MWd/MTU with @ minimum cooling time of 15 years (no minimum enrichment).

(e) The maximum assembly decay heat of an individual assembly is 0.617 kW. The maximum
total allowable cask heat load is 2.468 kW (mcludmg control components and other NFAH
when present).

( The PWR fuel assembly types authorized for transport are listed in Table 1. All parameters
are design nominal values

(2) Maximum Quantity of Matenal per Package
(a) For material described in 5, b(1): four (4) PWR fuel assemblies.

WL WLV OL 0L OOV OOV 2T W

(b) For material descnbed in 5.b(1): the maximum assembly welght (including control
components or other NFAH when present) is 1,662 Ibs. The maximum weight of the cask
contents (including control components or other NFAH when present) is 6,648 Ibs., and the

d maximum gross weight of the package is 55,000 Ibs.
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Certificate of Compliance No. 9226

CONDITIONS (continued)

Page 4 of 7

Table 1 - PWR Fuel Assembly Characteristics

U.S. NUCLEAR REGULATORY COMMISSION

Revision 0

Fuel Type Design No. of | Fuel Rod Pellet ZrClad | Active Fuel
Mfr.-Array Initial U Fuel | Pitch (in.) | Diameter | Thickness Length
(Versions) (kglassy.) Rods _ (in.) (in.) (in.)
W-15x15 469 204 0.563 0.3659 0.0242 144
(StdZC)
W-15x15 463 204 0.563 0.3659 0.0242 144
(OFA)
BW-15x15 464 208 0.568 0.3686 0.0265 142
(Mk.B,BZ,BGD) N PR
Exx/A-15x15 432 | 204 0.563 “0.3565" | 0.030 144
I (WE) L
l CE-15x15 413 204 0.550 0.358 :0.026 144
(Palisades) ' ,
CE-14x14 "376 | 176 | 0580 | 03765 | o0.028 128 |
(Ft.Cathoun) o RIS . !
W-14x14 397 176 0.580 0.3805:" 0.026 137
(Model C) o P '
CE-14x14 386 - | 176 | 0580 | 03785 | 0028 | 137
(Std/Gen.) A RTINS
Exd/A-14x14 381 . 176 0.580 20370 1| 0.031 137
W-14x14 358 179 | 0556 | 0.3444 | 0;0243 144
W-14x14 407 | 179 0.556 0.3674 | 0.0225 145.5
(Std/ZCA,/ZCB) : i
Exx/A-14x14 379 179 0.556 0.3505 0.030 142
(WE) —
5.c  Transport Index for Criticality Control
Minimum transport index to be shown on the label for nuclear criticality control: 100
6. Fuel assemblies with missing fuel pins shall not be shipped unless dummy fuel pins that
displace an equal amount of water have been installed in the fuel assembly.
RO ROS R R RO R GEOE T O ST 8 R PLS LWL V)WL SOLW]
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{ NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION g
| (3-96) .‘1
g
A
Certificate of Compliance No. 9226  Page S of 7 . Revision 0 %,
)
o 7. For operating controls and procedures, in addition to the requirements of Subpart G of i)
b 10 CFR Part 71: o]
B a. Each package shall be both prepared for shipment and operated in accordance with detailed E:
= written operating procedures. Procedures for both preparation and operation shall be 3
I developed using the specifications contained within the application. At a minimum, those )
= procedures shall require the following provisions: gl
I )
(1) Identification of the fuel to be loaded and independent verification that the fuel meets the ‘5
; specifications of Condition 5.b of the CoC. Ry
I (2) That before shipment the licensee shall: 3
| (a) Perform a measured radiation survey to assure compliance with 49 CFR 173.441 and 3;
I 9 10 CFR 71.47 and assure that the neéutron and gamma measurement instruments are o
s calibrated for the energy spectrums being emitted from the package. g;
g (b) Verify that measured dose rates meet the following correlation to demonstrate ~
e compliance with the design bases calculated hypothetical accident dose rates:
g 3.4 x (peak neutron dose rate at any point on cask surface at its midlength) +

1.0 x (gamma dose rate at that location) < 1000 mR/hr.

(c) Verify that the surface removable contamination Ievels meet the requirements of
49 CFR 173.443 and 10 CFR 71.87.

(d) Inspect all containment seals and closure sealing surfaces for damage. Leak test all
containment seals with a gas pressure rise test after final closure of the package. The
leak test shall have a test sensitivity of at least 1 x10 standard cubic centimeters per

; second of air (std-cm®sec) and there shall be no detectable pressure rise. A higher
g - sensitivity acceptance and maintenance test may be reqwred as discussed in
Condition 7.b(5), below.

OLIWL WL L3810 WL 9L WL S
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(3) Before leak testing, the followmg closure bolt and valve torque speclf cations:
(a) The cask lid bolts shall be torqued to 235 & 15 fi-Ibs. '
(b) The gas sample valve and drain valve shall be torqued to 20 + 2 fi-Ibs.

(4) During wet loading operations and prior to leak testing, the removal of water and residual
moisture from the containment vessel in accordance with the following specifications:
(a) Cask evacuation to a pressure of 0.2 psia (10 mm Hg) or less for a minimum of 1 hour.
(b) Verifying that the cask pressure rise is less than 0.1 psi in 10 minutes.

(5) Before shipment, independent verification of the material condition of the neutron shield as
described in SAR Section 7.1.1.4 or 7.1.2.4.

. All fabrication acceptance tests and maintenance shall be performed in accordance with
detailed written procedures. Procedures for fabrication, acceptance testing, and maintenance
shall be developed using the specifications contained within the application and shall include
the following provisions:

LWL WL 0L
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CONDITIONS (continued) . NUCLEAR REGULATORY COMMISSION

Certificate of Compliance No. 9226 Page6of 7 Revision 0

(1) All containment boundary welds, except the final fabrication weld joint connecting the cask
body wall to the bottom plate, shall be radiographed and liquid-penetrant examined in
accordance with ASME Code Section lli, Division 1, Subsection NB. Examination of the
final fabrication weld joint connecting the cask body wall to the bottom plate may be
ultrasonic and progressive liquid penetrant examined in lieu of radiographic and liquid
penetrant examination.

(2) The upper lifting trunnions and redundant lifting sockets shall be load tested, in the cask
axial direction, to 300 percent of their maximum working load (79,500 Ibs. minimum) per
trunnion and per lifting socket, in accordance with the requirements of ANSI N14.6. The
upper and lower lifting trunnions shall be load tested, in the cask transverse direction, to
150 percent of their maximum working load (20,625 Ibs. minimum) per trunnion, in
accordance with the requrrements of ANSI N14 6

(3) The cask containment boundary shall be pressure tested to 150% of the design pressure
per 10 CFR 71. 85(b) The minimum test pressure shall be 120 psig.

(4) All contarnment seals shall be replaced within the 12-month penod prior to each shipment.

b)) A fabncatron |eakage test shall be performed on all contamment components including the
O-ring seals prior to first use. Additionally, all ‘containment seals shall be leak tested after
the third use of each package and within the 12-month period prior to each shipment. Any
replaced or repaired containment system component shall be leak tested. The leakage
tests shall verify that the containment boundary leakage rate does not exceed the design
leakage rate of 1 x107 std-cm®/sec. The leak tests shall have a test sensitivity of at
least 5 x 10°® std-cm’lsec ' S

(6) The depleted uranium shield shall be gamma scanned with 100 percent inspection
coverage during fabrication to ensure that there ara no shielding discontinuities. The
neutron shield supplier shall certify that the shield material meets the minimum specified
requirements (propnetary) used in the applrcant’s shreldmg analysis.

(7) Qualification and venﬁcatron tests to demonstrate the crush strength of each aluminum
honeycomb type and lot to be utrhzed in the |mpact limiters shall be performed.

(8) The boron carbide pellets, fuel support structure and fuel cavity drmenswns and 2%V
content in the depleted uranium shall be fabricated and verified to be within the
specifications of Table 2 to ensure criticality safety.
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(r;%g FORM 618A CONDITIONS (contined) U.S.NUCLEAR REGULATORY COMMISSION
Certificate of Compliance No. 9226 Page 7 of 7 Revision 0
Table 2

Specified Parameter " Minimum Maximum
B,C boron enrichment “ 96 wt% °B N/A
Diameter of each B,C pellet " 0.426in 0.430in
Height of each B,C pellet stack " 7.986in 8.046 in
Mass of "B in each B,C pellet stack M 315¢ N/A
Mass of each B,C pellet stack 4309 450¢
Diameter of each fue! support . .
structure hole 0.432in 0.44in h
Fuel support structure nominal hole pitch N/A 0.55in "

Fuel support structure hole depth minus “
B,C pellet-stack height 0.009 in 0.128in
(at room temperature) i

Thickness of each fuel shpport
structure panel

Fuel cavity width ' N/A 9.135in
25 content in depleted uranium H
‘ shielding material | . NIA | 02w%

0.600in 0.620in

8. This package is"a'pproved for excldSiverSe transport by rail, truck or marine.

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

10.  Expiration Date:  October 31, 2003. .
REFERENCES

General Atomics Safety Analysis Report for the GA-4 Legal Weight Truck Spent Fue! Shipping Cask,
Revision G (Proprietary) and Revision H (Non-Proprietary), transmitted by letter dated August 5, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Ui I7E

William F. Kane, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: October 27 , 1998 329
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
S CERTIFICATE OF COMPLIANCE
) FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
I 9228 20 71-9228 | USA/9228/B(U)F-85 | 1 OF 8
2. PREAMBLE

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

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 govermment 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 Electric Company _ General Electric Company application
Vallecitos Nuclear Center _ ‘dated December 12, 2000, as supplemented.
6705 Vallecitos Road ' R
Sunol, CA 94586

4. CONDITIONS

This certificate is conditional upon fulfilting the requirements of 10 CFR Part 71, as applicabls, and the cc;nditions specified below.

5.

(a) Packaging

(1
2

Model No.: 2000
Description

A steel encased lead shielded shipping cask. The cask is within a double-walled overpack
with toroidal shell impact limiters at each end. The overall dimensions are approximately
131.5 inches in height and 72.0 inches in diameter. The cask is transported in the upright or
horizontal position. The gross weight of the package is approximately 33,550 [bs.

The cask is constructed of two concentric 1-inch thick 304 stainless steel cylindrical shells
(ASTM A 240) joined at the bottom end to a 6-inch thick 304 stainless steel forging (ASTM A
182). The annulus between the two shells is filled with lead approximately 4 inches thick.
The cask is approximately 71.0 inches in height and has an outer diameter of 38.5 inches.
The cask cavity is approximately 26.5 inches in diameter and 54.0 inches deep.

The cask lid is 304 stainless steel and lead, has a stepped design, and is fully recessed into
the cask top flange. The lid is secured to the cask body by 15, 1.25-inch diameter socket
head screws. The cask is sealed by elastomeric O-rings bonded to a thin aluminum disc-
shaped ring. The cask is equipped with a seal test port on the side of the cask body, a vent
port in the cask lid, and a drain port near the bottom of the cask.

The cask is positioned within an overpack constructed from two 0.5-inch thick concentric 304
stainless steel cylindrical shells (ASTM A 240). The shells are separated radially by eight
equally spaced tubes and horizontally by two tube sections. A 304 stainless steel toroidal
shell impact limiter is attached to each end of the overpack. The overpack opens just above
the lower impact limiter for access to the cask. The top of the overpack is joined to the base
by 15, 1-3/8-inch diameter shoulder screws.
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5(a) (2) Description (Continued)

(b)

Gussets on the top and bottom impact limiters provide tie-down points for the package. The
cask body is equipped with attachment plates for lifting devices. The cask lifting devices are
detached during transport.

(3) Drawings
(i) The packaging is constructed and assembled in accordance with General Electric
Company Drawing Nos. 129D4946, Rev. 10; 105E9520, Rev. 4; and 105E9521, Rev.
5.
(ii) Packaging Serial No. 2001 is constructed and assembled in accordance with General
Electric Company Drawing Nos. 129D4946, Rev. 10; 101E8718, Rev. 12; and
101E8719, Rev. 12.
(i)  The HFIR fuel basket and liner are constructed and assembled in accordance with
General Electric Company Drawing No. 105E9523, Rev. 3.
(iv)  The multifunctional rack is constructed and assembled in accordance with General
Electric Company Drawing No. 105E9555, Rev. 2.
(v) The barrel rack is constructed and assembled in accordance with General Electric
Company Drawing No. 166D8066, Rev. 2. |
(vi)  The material basket is constructed in accordance with General Electric Company
Drawing No. 183C8356, Rev. 2. The material basket may be used with the |
multifunctional rack and the barrel rack.
(vi)  The TSR fuel basket is constructed and assembled in accordance with General
Electric Company Drawing No. 105E9560, Rev. 2.
(viii) The MTR fuel basket is constructed and assembled in accordance with General
Electric Company Drawing No. 105E9557, Rev. 9.
Contents
(1) Type and form of material

(i) Irradiated fuel rods, which may be cut or segmented.

(i) Byproduct, source, or special nuclear material in solid form.

(i)  Irradiated High Flux Isotope Reactor (HFIR) fuel assembly, positioned within the
HFIR fuel basket and liner as specified in 5(a)(3). The HFIR fuel assembly is

fabricated in accordance with Oak Ridge National Laboratory Drawing Nos. M-11524-
OH-101-D, Rev. 0, and M-11524-OH-102-D, Rev. 0.
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5.() (1)

Type and form of material (Continued)

()

v

Irradiated Tower Shielding Reactor (TSR) fuel elements, positioned within the TSR
fuel basket specified in 5(a)(3).

Irradiated MTR-type fuel assemblies, pésitioned within the MTR fuel basket specified
in 5(a)(3). The fuel assemblies may be sectioned only in the non-fuel bearing region
of the assembly. The fuel assemblies are composed of aluminum clad plates, and

are limited as follows:

Fuel material

Max. uranium enrichment ~

(w/o U-235) : 94.0
Max. active fuel thickness (in)  0.023
Min. clad thickness (in) o014

Max. U-235 per fuel assembly (g):  355 ,

Max. U-235 mass per

fuel basket cell (g) A 710
Max. burnup (GWd{MTU) R 568
Min. cool time (days) 120
Fuel material U,Si,
Max. uranium enrichment -
(w/o U-235) 20.0
Max. active fuel thickness (in) 0.020
Min. clad thickness (in) 0.015

Max. U-235 per fuel assembly (g) 347

Max. U-235 mass per

fuel basket cell (g) 694
Max. burnup (GWd/MTU) 122
Min. cool time (days) 120

94.0 95.0
0020 0020

0015 0015

200 ©

568 568 -
1200 120

VAL

20.0
0.100
0.010

150

300
122
120

Note: The enrichments, masses, and dimensions shall be based on values prior to irradiation.
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(v)  lrradiated TRIGA fuel elements, positioned with the MTR fuel basket specified in
5(a)(3). The fuel material consists of UZrH, in cylindrical elements, with aluminum,
stainless steel, or inconel cladding. The H to Zr ratio in the fuel ranges from

approximately 1.0 to 1.7. Some fuel elements contain graphite reflectors in each end

of the fuel element. The fuel elements are limited as follows:

Approximate rod
diameter (in)

Graphite reflectors

Uranium concentration
in fue!l (w/o U)

Max. rod length (in)

Max. active fuel
length (in)

Min. clad thickness (in)

Max. uranium enrichment

(w/o U-235)

Max. active fuel
diameter (in)

Max. U-235 per rod (g)

Max. U-235 mass per
fuel basket cell (g)

Max. burnup (GWd/MTU)

Min. cool time (days)

1-1/2 %
With or With or
without without
reflectors reflectors
8-45 10-45
30 30
15 22
0.02 0.016
20.0 20.0
1.435 0.51
165 . 44
(max. 15 rods per
basket cell)
33
{max. 20 rods per
basket cell)
560 660
427 427
120 120

1-1/2 1-1/2 e
| With With Without
refiectors reflectors reflectors
8.5 min. .  85min. 10 min.
30 30 30
15 15 22
002~ .'002 0.016
70.0 - 940 94.0
1.435 1.435 0.51
140 220 44
(max. 15 rods per
basket cell)
33
{max. 20 rods per
basket cell)
560 660 660
427 568 568
120 120 120

Note: The enrichments, masses, and dimensions shall be based on values prior to irradiation.
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5.(b) (2) Maximum quantity of material per package

Not to exceed 5,450 Ibs, including fuel baskets, carrier racks, shoring, secondary containers,
and shielding liner.

(i) For the contents described in 5(b)(1)(i):'
600 watts decay heat; and

Fissile contents not to exceed 1175 grams U-235 equivalent mass with initial
enrichment not to exceed 5 weight percent in the fissile isotope; minimum pellet
diameter of 0.3 inch, maximum burnup of 45 GWd/MTU and minimum cooling time
of 120 days; or

Fissile contents not to exceed 1750 grams U-235 equwalent mass with initial
enrichment not to exceed 5 weight percent in the fissile isotope; minimum pellet
diameter of 0.35 inch, maximum burnup of 38 GWd/MTU, and minimum coollng time
of 120 days. Fuel rods must be contained in closed, 5-inch 'schedule 40 pipe, with a
maximum of 437 5 grams U-235 equnvalent per pipe; or

Flssﬂe contents not to exceed 242 grams U-235 equnvalent mass with initial
enrichment not to exceed 5 weight percent in the fissile isotope; minimum pellet
diameter of 0.3 inch, max1mum burnup of 52 GWd/MTU and minimum cooling time
of 180 days.

(i) For the contents descnbed in 5(b)(1)(u)

2000 watts decay heat F‘sslle contents not to exceed 500 grams U-235 equivalent
mass. Carrier racks specified in 5(a)(3)(iv) or 5(a)(3)(v) must be used for contents
exceeding 600 watts decay heat per package.

(il)  Forthe contents described in 5(b)(1)(i): -

One HFIR fuel assembly. The fuel assembly is composed of one inner fuel element,
with up to 2628 grams U-235, and one outer fuel element, with up to 6872 grams
U-235. The maximum uranium enrichment is 93.2 weight percent U-235. The
maximum burnup per assembly is 2300 MWd, the minimum cool time is two years.
Decay heat not to exceed 600 watts per package.

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

A maximum of 4393 grams U-235 per package. The maximum uranium enrichment
is 94.0 weight percent U-235. Decay heat not to exceed 35 watts per package. The
TSR fuel elements must be positioned and limited within the TSR fuel basket as
follows:

Lower fuel basket section - Up to 4 upper or lower fuel elements, or a combination

of upper and lower fuel elements, for a total U-235 mass
of 1412 grams.
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5.b) (2

Maximum quantity of material per package (Continued)

v)

(vi)

Middle fuel basket section - Up to 4 fuel cover (lune) plates, for a total U-235 mass
of 304 grams.

Upper fuel basket section - Up to 6 annular fuel elements plus one cylindrical fuel
element, for a total U-235 mass of 2677 grams.

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

Weight of contents, including fuel elements, spacers, shoring, and hardware, not to
exceed 42.8 Ibs per fuel basket cell.

Decay heat not to exceed any of the following: 1500 watts per package, 120 watts
per cell, 35 watts per cell in the upper half of the fuel basket, 85 watts per cell in the
lower half of the fuel basket, 765 watts in the lower half of the fuel basket (i.e., the
lower half of all 21 cells combined).

Failed fuel elements are permitted provnded the damage i is limited to cladding defects
due to corrosion, nicks, and scratches. Failed fuel elements must be structurally and
geometrically intact.

For the contents descnbed in 5(b)(1)(v1)

Weight of contents, including fuel elements, spacers, shonng, and hardware, not to
exceed 42.8 Ibs per fuel basket cell.

For stainless steel and inconel clad fuel, decay heat not to exceed any of the
following: 1500 watts per package, 120 watts per cell, 35 watts per cell in the upper
half of the fuel basket, 85 watts per cell in the lower half of the fuel basket, 765 watts
in the lower half of the fuel basket (i.e., the lower half of all 21 cells combined).

For aluminum clad fuel, decay heat not to exceed either of the following: 630 watts
per package, 30 watts per cell.

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

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

For the contents described in 5(b)(1)(i),
5(b)(1)ii), and 5(b){1)iii); and limited
in 5(b)(2)(i), 5(b)(2)(ii), and §(b){2)(iii): 100

For the contents described in 5(b)(1)(iv),
5(b)(1)(v), and 5(b)(1){vi); and limited in
5(b)(2)(iv), 5(b)(2)(v), and 5(b)(2)(vi): 0.0

335




NRC FORM 618

U.S. NUCLEAR REGULATORY COMMISSION

& CERTIFICATE OF COMPLIANCE
, s FOR RADIOACTIVE MATERIAL PACKAGES
N a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
|L 9228 20 71-9228 USA/9228/B(U)F-85 7 OF 8

10.

11.

Plutonium in excess of twenty curies per package must be in the form of metal, metal alloy or
reactor fuel elements.

The U-235 equivalent mass is determined by U-235 mass plus 1.66 times U-233 mass plus 1.66
times Pu mass. ,

Bolt torque:
The cask lid bolts must be torqued to 690 ft-bs (lubricated).

The bolts used to secure the top of the overpack to the overpack base must be torqued to 100 ft-lbs
(dry). S

(a) For any package containing organic or inorganic substances which could radiolytically
generate combustible gases, determination must be made by tests and measurements or by
analysis of a representative package such that the following criteria are met over a period of
time that is twice the expected shipment time: - _

(i) The hydrogen generated must be limited to a molar quantity that would be no more
than 5% by volume (or equivalent limits for other inflammable gases) of the
secondary container gas void if present at STP (i.e., no more than 0.063 g-moles/ft*
at 14.7 psia and 70°F); or '

(i) The secondary container and cask ca\/iiy‘ must bé inerted With a diluent to assure that
oxygen must ba limited to 5% by volume in those portions of the package which
could have hydrogen greater than §%. . . .. o

For any package delivered to a carrier for transport, the secondary container must be
prepared for shipment in the same manner in which determination for gas generation is
made. Shipment period begins when the package is prepared (sealed) and must be
completed within twice the expected shipment time.

(b) For any package containing materials with a radioactivity concentration not exceeding that
for low specific activity material, and shipped within 10 days of preparation, or within 10 days
after venting of drums or other secondary containers, the determination in (a) above need
not be made, and the time restriction in (a) above does not apply.

Prior to each shipment (except for contents meeting the requirements of special form radioactive
material), the package must be leak tested to 1 x 10° std cm®¥/sec. Prior to first use, after the third
use, and at least once within the 12-month period prior to each subsequent use, the package must
be leak tested to 1 x 107 std cm?¥sec.

The cask must be vacuum dried prior to shipment if contents are loaded under water, or if water is

introduced into the cask cavity. During shipments for which vacuum drying is performed, the cask
cavity must be filled with helium.
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12.  In addition to the requirements of Subpart G of 10 CFR Part 71:

13.

14.

16.

17.

18.

(a) Prior to each shipment the cask seal must be inspected. The seal must be replaced with a
new seal if inspection shows any defects or every 12 months, whichever occurs first; and

(b) Each package must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application, except that inspections in Section 8.2 of the application must be performed
at least once within the 12-month period prior to each use; and

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

Appropriate carrier racks or shoring must be provrded to minimize movement of contents during
accident conditions of transport. ‘A lead liner, as shown in General Electric Company Drawing No.
129D4922, Rev. 2, which was included in the March 29, 1989, supplement may be used inside the
cask.

Each batch of ethylene propylene seals must be tested in accordance wrth Section 8.1.4.2 of the
application.

Fissile mass limits for reactor fue'l are based on fissile mass prior to irradiation.

For the contents described in §(b)(1){v) and 5(b)(1)(vi), the package may be transported
horizontally. For horizontal transport, the package must be secured to the truck bed with the top
end of the package (closure end) facing the front (cab) of the truck

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

Expiration date: March 31, 2006.
o  BEFERENCES

General Electric Company application dated December 12 2000

Supplements dated: December 20, 2000; March 16 and 27, 2001; and March 22, 2002. |

Date:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

April 22, 2002
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2. PREAMBLE 1.

a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10,
Code of Fedcral 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:
Transnuclear, Inc. Transnuclear, Inc. application
Four Skyline Drive dated November 22, 1988, as supplemented.
Hawthorne, NY 10532-2120
¢. DOCKET NUMBER . 71-9233

4. CONDITIONS : R
This centificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as éppliéable. and the conditions specified below.

s.

(@) Packaging '
(1) Model No.: TN-RAM . -

(2) Description

J The package is a steel encased lead shielded cask with wood impact limiters attached
at both ends. The ‘cask is a right circular cylinder. The overall dimensions of the
packaging are approximately 178 inches long and 92 inches diameter with the impact
limiters installed. The cask body is approximately 129 inches long with an outer
diameter of 51 inches, The cask cavity has a length of approximately 111 inches and
an inside diameter of 35 inches. The cask body is made of a 0.75-inch stainless steel
inner shell, a 5.88-inch thick lead annulus, a 1.5-inch thick stainless steel outer shell, a
0.5-inch thick inner bottom plate and a 2.5-inch thick outsids bottom plate. The lead
shielding is 6 inches thick in the bottom end of the cask. The outer shell of the cask
body is covered with a stainless steel thermal shield. The closure lid consists of a 2.5-
inch thick outer stainless steel plate and a 0.5-inch thick inner stainless steel plate
separated by 6 inches of lead shielding: The lid is secured by sixteen 1.5-inch
diameter closure boits. Two concentric silicone O-rings ars installed in grooves on the
underside of the lid. The cask is equipped with a sealed leak test port between the O-
rings, a vent port in the closure lid and a sealed drain port in the bottom of the cask.
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Each impact limiter is attached to the cask by eight 1.75-inch diamster bolts. The cask
is equipped with 6 trunnions, four at the top and two at the bottom.

The gross weight of the package is approximately 80,000 pounds, including maximum
contents of 9,500 pounds.
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5.(a) Packaging (continued)
(3) Drawings
The packaging is constructed in accordance with Transnuclear, Inc. Drawing Nos.
980-701, Rev. 6; 990-702, Rev. 6; 990-703, Rev. 6; 990-704, Rev. 3; 990-705, Rev. 4;
990-706, Rev. 3; 990-707, Rev. 3; 990-708, Rev. 5; and 990-709, Rev. 1.
(b) Contents
(1) Type and Form of Material

Dry irradiated and contammated non-tuel beanng solid materials contained within a
secondary contalner :

(2) Maximum quantrty of material per package

Greater than Type A quantities of radioactive material whlch may include fissile material
provided that the fissile material does not exceed the generally licensed mass limits
specified in 10 CFR 71.18, 71.20 and 71.22. The contents may not exceed 2,000 times an
A, quantity. The decay heat of the contents may not exceed 300 watts. The maximum
gross welght of the contents secondary contamer and shorrng rs Ilmrted to 9,500 pounds.

6. As appropriate, shonng must be used in the secondary contatner suffrment to prevent significant

movement of the contents under accldent condrtnons

7. Both the inner cask cavity and the secondary contatner must be tree ot water when the package is

delivered to a carrier for transport

8. In addition to the requrrements of Subpart G cf 10“CFR Part 71:

(a) Priorto each shtpment ‘the lid seals must be inspected. The seals must be replaced with new
seals if inspection shows any defects or every 12 months whichever occurs first;

(b) The package shall be prepared for shlpment and operated in accordance with the Operating
Procedures of Section 7.0 of the application; and

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

9. The package authorized by the certificate is hereby approved for use under the general license

provisions of 10 CFR §71.12.

10. Expiration date: January 31, 2005 !
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~

&

REFERENCES

Transnuclear, Inc. application dated November 22, 1988.

Supplements dated: January 13, May 18, June 5, July 21, July 28, and August 11, 1989;
January 4, 1990; December 18, 1997; August 20, 1998; and December 7, 1999.

FOR THE U.S. NUCLEAR REGULATCRY COMMISSION

o E. William Brach, Director <,
e Spent Fuel Project Office + ...
e Oifice of Nuclear Material Safety
and Safeguards
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} 8. CERTIFICATE NUMBER

9234

b. REVISION NUMBER

16

¢. DOCKET NUMBER

71-9234

d. PACKAGE IDENTIFICATION NUMBER

USA/9234/B(U)F

PAGE PAGES

1 OF 3

P

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

4

8. ISSUED TO (Name and Address)

Columbiana Hi Tech Front End, LLC

200 Railroad Street
P.O. Box 68

Columbiana, OH 44408

. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Nuclear Containers, Inc. application dated
January 11. 1993, as supplemented

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

5.

(@)  Packaging

(1) Model No.: NCI-21PF-1

(2) Description

Overpack for 30-inch enriched uranium hexafiuoride (UF,) cylinders. The valve end of the
cylinder may be equipped with & valve protection device. The overpack is a right circular
cylinder constructed of two stainless steel shells with the volume between the shells filled
with fire resistant, phenolic-foam per USAEC Specification SP-9, Rev. 1, and Supplement
K/TL-729. The volume between the 1/4-inch thick end closure plates of the two shells is
filled with oak wood blocks which are cross-laminations of 3 layers of boards glued and
nailed together. A stepped and gasketed horizontal joint permits the top half of the overpack
to be removed from the base. The package "halves” are secured with ten, 1-inch stainless
steel toggle closures. The overpack is 43-5/8 inches O.D. by 92 inches long. The maximum
gross weight of the package, including the valve protection device, is 8875 pounds.

(3) Drawing

The Model No. NCI-21PF-1 packaging is fabricated in accordance with Nuclear Containers,
Inc. Drawing No. DED-206-B, Sheets 1 through 11, Rev. 5. The valve protection device and
the valve protection device gauge are fabricated and assembled in accordance with United

States Enrichment Corporati
VPD-0003, Rev. 1.
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(c)

10.

(1)  Type and form of material
Uranium hexafluoride contained within a Mode! 30B cylinder.
(2) Maximum quantity of m_aterial per package

5,020 pounds uranium hexafluoride. Uranium enriched to not more than 5 w/o in the U-235
isotope. The total quantity of radicactive material within a package may not exceed a Type
A quantity.

Transport Index for Criticality Control

Minimum transport index to be shown on _
label for nuclear criticality control: EET - X ¢ B

The Model 30B cylinders must be fabricated, inspected, tested, and maintained in accordance with
American National Standard N14.1 (1990 Edition). Cylinders must be fabricated in accordance with
Section VIii, Division 1, of the ASME (American Society of Mechanlcal Engineers) Boiler and
Pressure Vessel Code and bs ASME code stamped.

In addition to the requnrements of Subpan G of 10 CFR Part 71

(a) Each packaging must meet the Acceptance Tests and Mamtenance Program of Chapter 8 of
the application.. o 4

(b) The package shall f'ba'_prepared for\ shfpm'ent and operated in accordance with
the Operating Procedures of Chapter 7 of the application.

(c) The torque on the overpacli closures must be 110'1 10 foot-pounds. Within the 12-month
period prior to shipment, the torque must be checked in accordance with the procedure
described in the supplement dated November 19, 1996.

Packagings manufactured by Nuclear Containers, Incorporated, during the period
November 30, 1991, to October 1, 1994, and having NCI serial Nos. 487 through 619, but excluding
487A and 488A, are authorized for use.

Model No. NCI-21PF-1 packages must be equipped with the valve protection device described in
5(a)(3). The valve protection device must be installed in accordance with the procedures specified
in the supplement dated November 30, 2000.

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.
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11.  The Model 30B cylinder valve stem and plug may be tinned with ASTM B32, alloy 50A or Sn50

solder material, or a mixture of alloy 50A or Sn50 with alloy 40A or Sn40A material, provided the
mixture has a minimum tin content of 45 percent.

12.  The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR §71.12.

13.  Expiration date: December 31, 2003.

REFERENCES

Nuclear Containers, Inc. application dated January 11, 1993.

Supplements dated: September 10, 1993; July 21, 1994; November 19, 1996; February 26, April 21, May
15, July 9, and August 11, 1997; September 9, 1998; July 13 and November 30, 2000; and April 11, 2002.

United States Enrichment Corporation supplement dated: April 14, 199?.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

é/:///ézﬂ N

E. William Braceti, Director
Spent Fuel Project Office .
. Ofiice of Nuclear Material Safety

July 17, 2002
Date:

- and Safeguards

343




|(20°°)

NRC FORM 618
8-

U.S. NUCLEAR REGULATORY COMMISSION

10CFR71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
] & CERTIFICATE NUMBER ‘ b. REVISIONNUMBER | c DOGKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE
w 9235 6 71-9235 USA/9235/B(U)F-85 1 OF
2. PREAMBLE

a. This centificats 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 (Nams and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
NAC Intemnational _...NAC International, Inc. application dated
3930 East Jones Bridge R December 30 1996, as supplemented

Norcross, Georgia 30092 el

4. CONDITIONS

Bl

5.

(a) Packaging

(1)
()

Model No.: NAC—STC

Descnptlon' ", For descnptlv.__ Urpose

A steel, lead and polymer (NS4FR);shlelded shlpping cask for (a) dlrectly loaded irradiated
PWR fuel assemblies, (b) intact, damaged and/or. the fuel debris of Yankee Class or
Connecticut Yankee irradiated PWR fuel assembhes in a canister, and (c) non-fissile, solid
radioactive materials’ (referred to hereafter as Greater Than Class C (GTCC) as defined in
10 CFR Part 61) waste in a canister. The cask body is: a right circular cylinder with an
impact limiter at each end.” The package has apprqxlmate dimensions as follows:

cy

Cavity diameter - 71 inches
Cavity length 165 inches
Cask body outer diameter 87 inches
Neutron shield outer diameter 99 inches
Lead shield thickness 3.7 inches
Neutron shield thickness 5.5 inches
Impact limiter diameter 124 inches
Package length:

without impact limiters 193 inches

with impact limiters 257 inches

The maximum gross weight of the package is about 260,000 Ibs.

The cask body is made of two concentric stainless steel shells. The inner shellis 1.5 inches
thick and has an inside diameter of 71 inches. The outer shell is 2.65 inches thick and has

an outside diameter of 86.7 inches. The annulus between the inner and outer shells is filled
with lead.
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The inner and outer shells are welded to steel forgings at the top and bottom ends of the
cask. The bottom end of the cask consists of two stainless steel circular plates which are
welded to the bottom end forging. The inner bottom plate is 6.2 inches thick and the outer
bottom plate is 5.45 inches thick. The space between the two bottom plates is filled with a
2-inch thick disk of a synthetic polymer (NS4FR) neutron shielding material.

The cask is closed by two steel lids which are bolted to the upper end forging. The inner lid
(containment boundary) is 9 inches thick and is made of Type 304 stainless steel. The outer
lid is 5.25 inches thick and is made’ of SA-705 Type 630, H1150 or 17-4PH stainless steel.
The inner lid is fastened by 42, 1-1/2-inch diameter bolts and the outer lid is fastened by 36,
1-inch diameter bolts: The inner lid is sealed by two O-nng seals. The outer lid is equipped
with a single O-nng seal. The inner lid is fitted with a vent and drain port which are sealed by
O-rings and cover:plates. The containment system seals may be metallic or Viton. Viton
seals are used onlyfor dlrectly-loaded fuel that is to be shlpped w:thout long-term interim
storage. ,‘ = .

The cask body is surrounded by a 1/4-inch thick jacket shell constructed of 24 stainless steel
plates. The jacket shell is89 ) inches in diameter:and is supported by 24 longitudinal
stainless steel fins which are’-oonnected 1o the outér shell of the céisk body. Copper plates
are bonded to the fins;: The pace betwe n the fi nsbls fulled with NS4FR shielding material.

Four Ilftmg trunnlons .are welded 16 the top end forgmg :The package is shipped in a
horizontal orientation and is’ supported by a cradle under the top forgmg and by two trunmon
sockets Iocated near the bottom end of the cask < ‘

The package is equrpped at each ‘end .wnth an |mpact limiter made of redwood and balsa.
Two impact limiter designs consisting of a combination of: redwood and balsa wood, encased
in Type 304 stainless steel are provided to limit the g-Ioads acting on the cask during an
accident. The predomlnately balsa wood impact limiter is designed for use with all the
proposed contents. The predomlnately redwood impact limiters may only be used with
directly loaded fuel or the Yankee-MPC configuration.

The contents are transported either directly loaded (uncanistered) into a stainless steel fuel
basket or within a stainless steel transportable storage canister (TSC). The TSC, including
its welded shield and structural lids, represents the separate inner container for the purposes
of meeting 10 CFR 71.63.

The directly loaded fuel basket within the cask cavity can accommodate up to 26 PWR fuel
assemblies. The fuel assemblies are positioned within square sleeves made of stainless
steel. Boral or TalBor sheets are encased outside the walls of the sleeves. The sleeves are
laterally supported by 31, ¥%z-inch thick, 71-inch diameter stainless steel disks. The basket
also has 20 heat transfer disks made of Type 6061-T651 aluminum alloy. The support disks
and heat transfer disks are connected by six, 1-5/8-inch diameter by 161-inch long threaded
rods made of Type 17-4 PH stainless steel.
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The TSC shell, bottom plate, and welded shield and structural lids are fabricated from
stainless steel. The bottom is a 1-inch thick steel plate for the Yankee-MPC and 1.75-inch
thick steel plate for the CY-MPC. The shell is constructed of 5/8-inch thick rolled steel plate
and is 70 inches in diameter. The shield lid is a 5-inch thick steel plate and contains drain
and fill penetrations for the canister. The structural lid is a 3-inch thick steel plate. The
canister contains a stainless steel fuel basket that can accommodate up to 36 intact Yankee
Class fuel assemblies and Reconfigured Fuel Assemblies (RFAs) or up to 26 intact
Connecticut Yankee fuel assemblies with RFAs, with a maximum weight limit of 35,100 Ibs.
Altematively, a stamless steel GTCC waste basket s used for up to 24 containers of waste.

One TSC fuel basket' configuratlon can store up to 36 intact t Yankee Class fuel assemblies
or up to 36 RFAs within square sleeves made of stainless: steel Boral sheets are encased
outside the walls‘of the sleeves. The sleaves are laterally supported by 22 Y2-inch thick ,
69-inch dlameter stainless steel disks, which are spaced about'4'inches apart. The support
disks are retained by spllt spacers on eight 1.125-inch- diameter stainless steel tie rods. The
basket also has 14 heat tr: er dlsks made of Typ ] 6061-T651 alumlnum alloy.

The second fuel basket esigned to store up to 26 Connec‘tlcut Yankee Zirc-clad
assemblies ennched to 3.93 wt: percent, stainless teel clad assembhes enriched up to 4.03
wt. percent; RFASs, or. damaged fuel in CY-MPC amaged fuel cans (DFCs). Zirc-clad fuel
enriched to. between 3.93 and 4. 61 WM. percent, suchas Westmghouse Vantage 5H fuel,
must be stored in the’ 24-assembly basket Assembhesapproved for transport in the 26-
assembly conﬁguratton may also be shlpped in the 24-assembly conflguratlon The
construction of the twa. basket confi guratlons is identical except that two fuel loading
positions of the 26-assemb|y basket are blocked- ' "'form the 24~assembly basket.

RFAs can accommodate up to 64 Yankee Class fuel rods or up to 100 Connecticut Yankee
fuel rods, as intact or damaged fuel or fuel debris, in ani 8x8 or 10x10 array of stainless steel
tubes, respectively. Iritact and damaged Yankee:Class or Connecticut Yankes fuel rods, as
well as fuel debris, are held in the fuel tubes.; The 'RFAs have the same exteral dimensions
as a standard intact Yankee Class, or ‘Conriecticut Yankee fuel assembly.

The TSC GTCC basket positions up to 24 Yankee Class or Connecticut Yankee waste
containers within square stainless steel sleeves. The Yankee Class basket is supported
laterally by eight 1-inch thick, 69-inch diameter stainless steel disks. The Yankee Class
basket sleeves are supported full-length by 2.5-inch thick stainless steel support walls. The
support disks are welded into position at the support walls. The Connecticut Yankes GTCC
basket consists of GTCC waste containers supported full length by a 1.75-inch thick shell,
which is laterally supported by twelve welded 1.25-inch thick outer ribs. The GTCC waste
containers accommodate radiation activated and surface contaminated steel, cutting debris
(dross) or filter media, and have the same extemnal dimensions of Yankee Class or
Connecticut Yankee fuel assemblies.
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The Yankee Class TSC is axially positioned in the cask cavity by two aluminum honeycomb
spacers. The spacers, which are enclosed in a Type 6061-T651 aluminum alloy shell,
position the canister within the cask during normal conditions of transport. The bottom
spacer is 14- inches high and 70-inches in diameter, and the top spacer is 28-inches high
and also 70-inches in diameter.

The Connecticut Yankee TSC is axially positioned in the cask cavity by one stainless steel
spacer located in the bottom of the cask cavity.

Drawings

R

%

(i) The cask is constructed and assembled in accordance with the followmg Nuclear Assurance

Corporation (now NAC Intematlonal) Drawing Nos.:

423-800, sheets 1-2 Flev 6

423-802, shéets 1-6, Rev. 15 .
423-803, sheets 1-2, Rev.4. *
423-804, sheets 1-3, Re '
423-805, sheets 1-2 Rev
423-806,Rev. 4 .-

423-807, sh_eets 1-

423-811 sheets 1-2, Rev. 5
~ 423-812, Rev. 2_‘_
+ -423-900, Rev.5 -
E ~;a428-209 Rev.0
.o 423210,Rev.0
: 423 901 Rev. 2-‘;;‘?'

EEROE R

(i) For the directly loaded conﬂguratlo the basket is construcled and assembled in accordance with the
following Nuclear Assurance Corporation (now NAC lnternatlonal) Drawmg Nos

423-870, Rev. 2 L

423-871, Rev.1 -

423-872, Rev.6 oo | L
423'873, Rev.1 T TEne »’
423-874, Rev. 2

423-875, sheets 1-2, Rev. 4 |

(iii) For the Yankee Class TSC configuration, the canister, and the fuel and GTCC waste baskets are
constructed and assembled in accordance with the following NAC International Drawing Nos.:

455-800, sheets 1-2, Rev. 2 455-887, sheets 1-3, Rev. 4
455-801, sheets 1-2, Rev. 3 455-888, sheets 1-2, Rev. 6
455-820, Rev. 1 455-891, sheets 1-2, Rev. 1
455-870, Rev. 4 455-892, sheets 1-2, Rev. 2
455-871, sheets 1-2, Rev. 6 455-893, Rev. 3

455-872, sheets 1-2, Rev. 9 455-894, Rev. 2

455-873, Rev. 3 455-895, sheets 1-2, Rev. 4

455-881, sheets 1-3, Rev. 6
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(iv) For the Yankee Class TSC configuration, RFAs are constructed and assembled in accordance with the
following Yankee Atomic Electric Company Drawing Nos.:

YR-00-060, Rev. 1 YR-00-064, Rev. 1
YR-00-061, Rev. 1 YR-00-065, Rev. 1
YR-00-062, Rev. 1 YR-00-066, Rev. 1

YR-00-063, Rev. 1

(v) The Balsa Impact Limiters are constructed and assembled m accordance with the following NAC
Intemational Drawing Nos.: ey e .

44

423-257, Rev. 2
423-258, Rev. 2;
423-843, Rev, 2 ~
423-859, Rev 0

\\\\\

constructed and assembled in accordance w1th the followrng NAC International Drawmg Nos.:

414-801, sheets 1-2' Fte -
414-820, Rev.0 ’
414-870,Rev.2
414-871, sheets 1-2 Rev 2 .
414-872, sheets 1-2, Rev 2» 8
414-873, ReV. 0. g
414-881, sheets 1-2, Ftev 3
414-882, sheets 1-2," Rev. 3
414-887, sheets 1-4;" ‘Rev. 3
414-888, sheets 1-2, Rev.3"
414-889, sheets 1-2, Rev. 3

\ 4-891 Rev. 3 -

14—892 sheets 1-3 Rev. 3
- 414-893 sheets 1-2, Rev. 2
414-894 Rev.0"

'-’414-895 sheets 1-2, Rev. 3

= ‘{4'.

vii) For the Connecticut Yankee TSC configuration, DFCs and RFAs are constructed and assembled in
accordance with the following NAC International Drawing Nos.:

414-901, Rev. 0

414-902, shests 1-2, Rev. 1
414-903, sheets 1-2, Rev. 1
414-904, sheets 1-3, Rev.0
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5.(b) Contents

(1)  Type and form of material
(i) Irradiated PWR fuel assemblies with uranium oxide pellets. Each fuel assembly may have
a maximum bumnup of 45 GWD/MTU. The minimum fuel cool time is defined in the Fuel
Cool Time Table, below. The maximum heat load per assembly is 850 watts. Prior to
irradiation, the fuel assemblies must be within the following dimensions and specifications:
e T o * oy 17x17 Framatome- |
Assembly Type 14x14- ~ "15x15 16x16 .- 17x17 OFA) Cogema |
S L ( 17x17 |
Cladding Material Zirc-4 Zirc-4 "Zir‘éﬁ;4<_: Zirc-4 Z"”%:’;‘, :
Maximum Initial Jeo T | —— |
Uranium Content ' E 469 - 4025 - - 464 426 464 |
(kg/assembly) S -
Maximum Initial =7/
Enrichment (wi% 2°U) 42 . 42 45 1
Minimum Initial e
Enrichment (wt% *°U) FEh L 1'7,‘,;‘ N 1.7 17 1
Assembly Cross- ' L 7.7¢ 8.20 T 843 8.43 8425 |
Section (inches) T to 811 .54 to 8.54 - ) to 8518 |
Number of Fuel S 176 204 M
Rods per Assembly f»"}j;i,tg.jjg 216 L 264 204 264 l
. 0422, . 0418 oo - 0.374 03714 |
Fuel Rod OD (inch) 100.440 100430 . : 9982 00379 0360 503740
Minimum Cladding UL
Thickness (inch) 0.023 0.024 0.025 0.023 0.023 0.0204 |
. . 0.344 0.358 0.3225 03224 |
Pellet Diameter (inch) 45,0377 100390 0325 503232 03088  oaong |
Maximum Active Fuel 146 144 137 144 144 14425 |

Length (inches)

Note (1) - Fuel rod positions may also be occupied by solid poison shim rods or solid zirconium alloy or |

stainless steel fill rods.
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5.(b)(1)(i) Contents - Type and Form of Material - Irradiated PWR fuel assemblies (Continued)
FUEL COOL TIME TABLE :
Minimum Fuel Cool Time in Years |
Fuel Assembly Bumup (BU) |
Uranium BU<30 30<BU<35 35<BU<40 40<BU< 45 |
Endchment. GWD/MTU GWD/MTU GWDMTU GWDMTU |
Fuel Type [|14x14 |15x15{16x16[17x17] 15x15 | 16x16|17x17] 14x14 | 15x15 | 16x16 |17x17] 14x14 | 15x15 | 16x16 1707 |
17<E<19| 8 | 7 | 6 | 7 v e -~ - -]
19621 7 | 7 |5 [ 7] slzfisfo[n]-[-]-]-]:
21<E<23| 7 | 7 | 5% gl 11|11 fafwof -[--1-1]1
23<E<25|| 6 | 6 | 5" 7 10.ti0| 8o 1a]15|12|14]
25<E<27]| 6 | 6 |.5 7 lwle | 7 [Fe 1314 |10] 2]
27<E<29]| 6 | 6 |'5 6 ofo |7 af212]9 1]
29<<3.1| 6 | 5|5 el o fs:|efaf1]|11]s]10f
31<E<33] 5 | 5 |5 el s el s | 8|6 [7f10]10]8]a]
33<E<35| 5 | 5 | 5. 6|5 ke) a7 |6 f7f1w0|lo]7]|a]
35<E<37] 5 | 5 | 5 el s ez |7elzlolo]|7]s]
37<E<39| 5 | 5 | 5 |'5 | 6 [sefl 7|76 7]o9 719 1
39<E<4ill 5 |5 |5 | 5} 6 |s|efl7|7]|e|7f8|o]|7]|0f
41<E<42| 5 | 5 | 5 | 5 o sle|e|7|e]|7]sfa|7]o]
42<E<43f ~ | - | - | s® ~f-fe - -~ [f |-~ ]o] 1
43<E<45] - | - | - | 5™ |- Jenf - =~ -]~ [&] i
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(ii) Irradiated intact Yankee Class PWR fuel assemblies or RFAs within the TSC. The
maximum initial fuel pin pressure is 315 psig. The fuel assemblies consist of uranium
oxide pellets with the specifications, based on design nominal or operating history record

values, listed below:

Assembly UN CE® West. Exxon @ Yankee
Manufacturer/Type 16x16 . . 16x16 18x18 16x16 RFA
Cladding Material - Zicaloy  Zicaley - SS  Zircaloy  Zire/SS
Maximum Number of L
Rods per Assembly - 237 231 305, 231 64
Maximum Initial .~ o T
Uranium Content .. Tl 246 240 - 287 ¢ 240 70
(kg/assembly). RRBA N
Maximum Initiat
Enrichment 494 40 4.94
(W% =U) | s
Minimum Initial . ‘
Enrichment (wt% V) . 494 T 35 35
Maximum Assembly - e
Weight (Ibs) - 8 %00 .. 850 850
Maximum Bumup =~ - B
(Mwd/MTU) 32,000 36,000 3??000 36,000 36,000
Maximum Decay Heat e anr
per Assembly (kW) v0.2§\x t 0}_,:_347 A 0.28 0.34 0.11
Minimum Cool Time

11.0 8.1 19.0 9.0 8.0
(yrs)
Maximum Active
Fuel Length (in) 91 d 92 o1 92

Notes:

™ Combustion Engineering (CE) fuel with a maximum burnup of 32,000 Mwd/MTU, a minimum
enrichment of 3.5 wt percent #°U, a minimum cool time of 8.0 years, and a maximum decay heat per

assembly of 0.304 kW is authorized.

® Exxon assemblies with stainless steel in-core hardware shall be cooled a minimum of 16.0 years

with 2 maximum decay heat per assembly of 0.269 kW.
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5.(b)(1) Contents - Type and Form of Material (Continued)
(iif) Solid, irradiated, and contaminated hardware and solid, particulate debris (dross) or filter
media placed in a GTCC waste container, provided the quantity of fissile material does not
exceed a Type A quantity and does not exceed the mass limits of 10 CFR 71.53.
(iv) Irradiated intact Connecticut Yankee Class PWR fuel assemblies, RFAs, or DFCs within
the TSC. The maximum initial fuel pin pressure is 475 psig. The fuel assemblies consist of
uranium oxide pellets with the specifications, based on design nominal or operating history
record values, listed below: T L
Assembly B West, ‘Z‘C'_":f Va?tzgg CY-MPC'  CY-MPC?
Manufacturer/T ypo At 15x15 NUMEC) 5H’ | RFA DFC
) R 15x15 L
Cladding Material * Zircaloy -+ " Zi/Ss  Zirc/SS
Maximum Nuﬁiﬁér of R -
Assemblies 24 4 4
Maximum Initial - 5 ot
Uranium Content 390 - 212 433.7
(kg/assembly) .- '
Maximum Initial R
Enrichment ‘ '~ 4037 3, 4613 4.61°
(Wt% 2*°U) - o
Minimum Initial
Enrichment (wit% 2U) N 3.0 2.95 2.95 2.95 2.95
Maximum Assembly s isso 1230 1,500 1,500
Weight (Ibs) ’ ’ ’ ’ ’
Maximum Bumup
(Mwd/MTU) 38,000 43,000 43,000 43,000 43,000
Maximum Decay Heat
per Assembly (kW) 0.654 0.654 0.654 0.321 0.654
Minimum Cool Time 10.0 10.0 10.0 10.0 10.0
(yrs)
Maximum Active 1218 121.35 120.6 121.8 121.8

Fuel Length (in)

Notes:

' Reconfigured Fuel Assemblies (RFA) must be loaded in one of the 4 oversize fuel loading positions.
2 Damaged Fuel Cans (DFC) must be loaded in one of the 4 oversize fuel loading positions.
% Enrichment of the fuel within each DFC or RFA is limited to that of the basked configuration in which it is loaded.
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5.(b) Contents (Continued)
(2) Maximum quantity of material per package

(i) For the contents described in Item 5.(b)(1)(i): 26 PWR fuel assemblies with a
maximum total weight of 39,650 Ibs. and a maximum decay heat not to exceed 22.1
kW per package.

(ii) For the contents described in ltem 5.(b)(1)(ii): Up to 36 intact fuel assemblies to the
maximum content weight limit of 30,600 Ibs. with a maximum decay heat of 12.5 kW
per package. Intact fuet assemblxes shall not contain empty fuel rod positions and any
missing rods shall be replaced by a solid ercaloy or stainless steel rod that displaces
an equal amount of water as the original fuel rod Mlxmg of intact fuel assembly types
is authonzed y

(i) For intact fuel rods, damaged fuel rods and fuel debns of the type described in Item
5. (b)(t)(il) ‘up 10.36 RFAs, each with a maximum equivalent of 64 full length Yankee
Class fuel rods and within fuel tubes. Mlxmg of directly loaded intact assemblies and
damaged fuel (wsthin RFAs) is aitthorized.  The total weight of damaged fuel within
RFAs or mixed damaged RFA and intact assemblies shatl not exceed 30,600 Ibs. with
a maxlmum deca heat of 125 kW per package

(iv)

, \mth a maximum decay heat of 5. O kW, -For all others;’ up to 24 containers of GTCC
waste. The total cobalt-60 activity's shall riot exceed 125,000 curies. The total weight
of the wasste and oontamers shall not exceed 12, 340 Ibs. with a maximum decay heat
of 2.9 kW;.'"' RN G

(v) For the contents described in ltem 5. (b)(t)(lv) up to 26 Connecticut Yankee fuel
assemblies, RFAS or damaged fuel in CY-MPC DFCs for stainless steel clad
assemblies enriched up to 4:03 wt. percent and Zirc-clad assemblies enriched up to
3.93 wi. percent. Westinghouse Vantage 5H fuel and other Zirc-clad assemblies
enriched up to 4.61 wt. percent must be installed in the 24-assembly basket, which
may also hold other Connecticut Yankee fuel types. The construction of the two
basket configurations is identical except that two fuel loading positions of the 26
assembly basket are blocked to form the 24 assembly basket. The total weight of
damaged fuel within RFAs or mixed damaged RFAs and intact assemblies shall not
exceed 35,100 Ibs. with a maximum decay heat of 0.654 kW per assembly for a
canister of 26 assemblies. A maximum decay heat of 0.321 kW per assembly for
Connecticut Yankee RFAs and of 0.654 kKW per canister for the Connecticut Yankee
DFCs is authorized.

5.(c) Transport Index for Criticality Control (Criticality Safety Index) |

Minimum transport index to be shown on
label for nuclear criticality control: 0.0
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10.

11.

Known or suspected damaged fuel assemblies or rods (fuel with cladding defects greater than pin
holes and hairline cracks) are not authorized, except as described in ltem 5.(b)(2)(iii).

For contents placed in a GTCC waste container and described in item 5.(b)(1)(iii): and which contain
organic substances which could radiolytically generate combustible gases, a determination must be
made by tests and measurements or by analysis that the following criteria are met over a period of
time that is twice the expected shipment time:

The hydrogen generated must be limited to a molar quantity that would be no more than 4%
by volume (or equivalent limits for. othér inflimmable gases) of the TSC gas void if present at
STP (i.e., no more than 0.063 g-moles/ft*at 14.7 psia and 70°F). For determinations
performed by analysis, the amount of hydrogen generated since the time that the TSC was
sealed shall be considered.

For damaged fuel rods and fuel debris of the quantity described in tem 5.(b)(2)(iii) and 5.(b)(2)(v): if
the total damaged fuel plutonium content of a package is greater than 20 Ci, all damaged fuel shall
be enclosed in a TSC which has been leak tested at the tima of closure, For the Yankee Class TSC
the leak test shall have a test sensitivity of at least 4.0 X:10* cm®sec (helium) and shown to have a
leak rate no greater than 8.0 X 10 cm¥sec (helium). -For the Connectict Class TSC the leak test
shall have a test sensitivity of atIeast 1.0 X-107. cm¥sec (helium) and shown to have a leak rate no
greater than 2.0 X'107 cm¥sec { i S

In addition to the ’(équiremqqtg ‘

(a) The packaiﬁgg‘musf&e‘ repared r’shipmentand operated in aééordance 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, except that the thermal testing of the package (including the thermal
acceptance test and periodic thermat tests) must be performed as described in NAC-STC
Safety Analysis Report, Revision STC-02E, dated August 2002.

(c) For packaging Serial Numbers STC-1 and STC-2, only one of these two packagings must be
subjected to the thermal acceptance test as described in Section 8.1.6 of the NAC-STC
Safety Analysis Report, Revision STC-02E.

Prior to transport by rail, the Association of American Railroads must have evaluated and approved
the railcar and the system used to support and secure the package during transport.

Prior to marine or barge transport, the National Cargo Bureau, Inc., must have evaluated and
approved the system used to support and secure the package to the barge or vessel, and must have
certified that package stowage is in accordance with the regulations of the Commandant, United
States Coast Guard.
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A

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

13.  Expiration date: March 31, 2004.

REFERENCES
NAC international, Inc., application dated December 30, 1996

NAC International, Inc. supplements dated April 30 May7 July 28 and 31, 1997; August 7, December 5, 12,
19, and 30, 1998; January 15, February 12, 23, and 27, March 1 and 22, 1999; October 5, June 7, August

1, and November 8, 2000; December 6, 14, and 28, 2001; February 21, March 22, May 31, June 13, July 8 |
and 18, and August 23, September 23, October 23, and November 22, 2002 |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

o,

John D. Monninger, Chief

Licensing Section -

Spent Fuel Project Office

Office of Nuclear Materia! Safety
and Safeguards

December 19, 2002
Date; 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 requirsment of the reguiations 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 Company Westinghouse Electric Corporation application
LLC (WELCO) dated February 14, 2002, as supplemented.
P.O. Box 355 ' ’ ‘
Pittsburgh, PA 15230

4. CONDITIONS

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

5.

(a) Packaging

(1)
)

Model Nos.: MCC-3, MCC-4, and MCC-5
Description |

The MCC packages are shipping containers for unirradiated uranium oxide fuel assemblies.
The packagings consist of a steel fuel element cradle assembly equipped with a strongback
and an adjustable fuel element clamping assembly. The cradle assembly is shock mounted
to a 13-gauge carbon steel outer container by shear mounts. The MCC-3 container is
closed with thirty %-inch T-bolts. The MCC-4 and MCC-5 containers are closed with fifty %-
inch T-bolts. ‘

The MCC-3 and MCC-4 containers are permanently equipped with vertical Gd,0, neutron
absorber plates that are mounted on the center wall of the strongback. Additional horizontal
Gd,0, neutron absorber plates, mounted on the underside of the strongback, are required for
the contents as specified.

The MCC-5 container is permanently equipped with both the vertical and horizontal Gd,0,
neutron absorber plates. Additional vee-shaped, guided Gd,0, neutron absorber plates are
required for the contents as specified.

Approximate dimensions of the MCC-3 packaging are 44-1/2 inches O.D. by 194-1/2 inches
long. The gross weight of the packaging and contents is 7,544 pounds. The maximum
weight of the contents is 3,300 pounds. :

Approximate dimensions of the MCC-4 packaging are 44-1/2 inches O.D. by 226 inches

long. The gross weight of the packaging and contents is 10,533 pounds. The maximum
weight of the contents is 3,870 pounds.
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(@)

(b)

Packaging (continued)

Approximate dimensions of the MCC-5 packaging are 44-1/2 inches O.D. by 226 inches

long. The gross weight of the packaging and contents is 10,533 pounds. The maximum
weight of the contents is 3,700 pounds.

(3)

Drawings

The MCC-3 packaging is constructed in accordance with Westinghouse Electric

Corporation Drawing No. MCCL301, Sheets 1, 2, 3, and 4, Rev. 6.

The MCC-4 packaging is construefed in accordance with Westinghouse Electric

Corporation Drawing No. MCCL401, Sheets 1, 2,3, 4, and 5, Rev. 9.

The MCC-S packaging is constructed in accordance with Westinghouse Electric

Corporation Drawing No. MCCL501, Sheets 1 through 10, Rev. 6.

Contents

M

Type'and form of material

Unirradiated PWR uranium dioxide fuel assemblles wnth a maxnmum uranium-235
enrichment of 5.0 weight percent.

The fuel assembhes shall meet the specnﬂcatnons given in Westmghouse Drawing
No. 6481E15, Rev. 3, and in the follownng tables of Append:x 1-4 of the application,
as supplemented e

i

Table 1-4.1, Rev. 1 0

Table 1-4.2, Rev. 10 -

Table 1-4.3, Rev. 10

Table 1-4.4, Rev. 10

Table 1-4.5, Rev. 10

16x16 CE fuel assemblies and the 17x17 W-STD/XL fuel assemblies may be

Fuel Assemblil‘Pérameters
14x14 Type Fuel Assemblies

Fuel Assembly Parameters

15x15 Type Fuel Assemblies

Fuel Assembly Parameters
16x16 Type Fuel Assemblies*

Fuel Assembly Parameters
17x17 Type Fuel Assemblies*

Fuel Assembly Parameters

VVER-1000 Type Fuel Assembly**

shipped only in the Model No. MCC-4 package.

VVER-1000 fuel assemblies may be shipped only in the Model No. MCC-5

package.
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(b) Contents (continued)

(2) Maximum quantity of material per package

Two (2) fuel assemblies

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

Minimum transport index to be shown on

label for nuclear criticality control:

For shipments of 14x14, 15x15, 1éx1 6, and 17x17 fuel assemblies with U-235 enrichments of over

0.4

4.65 wit% and up to 5.0 wt%, horizontal Gd,0, neutron absorber plates shall be positioned

underneath each assembly. The horizontal absorber plates shall be placed horizontally on the
underside of the strongback, as specified in the respective drawings in Condition 5(a)(3) for the

MCC-3 and MCC-4 models.

For shipments of VVER-1000 fuel assemblies with U-235 enrichments of over 4.80 wt% and up to
5.0 wt%, a guided Gd,0, neutron absorber plate shall be positioned undermneath each assembly.

The guided absorber plates shall bs placed horizontally on the topside of the strongback, as

specified in the drawings in Condition 5(a)(3) for the MCC-§'model.

Each fuel assembly must be unsheathed or must be encibséd in'an unsealed plastic sheath which

may not extend beyond the ends of the fuel assembly. The ends of the sheath may not be folded or

taped in any manner that wquld prevent flow of liquids into or out of the sheathed fuel assembly.

The dimensions, minimum Gd,0, loading and coating specifications, and acceptancs testing of the

neutron absorber plates shall be in accordance with the “Gd,0, Neutron Absorber Plates
Specifications,” Appendix 1-8, Rev. 10, of the application, as supplemented. The minimum Gd,0,
coating areal density on the vertical and horizontal neutron absorber plates shall be

0.054 g-Gd,0,/cm?. The minimum Gd,0, coatin

shall be 0.027 g-Gd,0,/cm?.

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

(a) Each package shall be prepared for shipment and operated in accordance with the “Routine

Shipping Container Utilization Summary Operating Procedures,” in Chapter 7 of the

application, as supplemented; and

g areal density on guided neutron absorber plates

(b) Each package shall be tested and maintained in accordance with the “Acceptance Tests,

Maintenance Program, and Recertification Program,” in Chapter 8 of the application, as
supplemented, and as specified in the respective drawings in Condition 5(a)(3) for the

MCC-3, MCC-4, and MCC-5 models.

The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR §71.12.

Expiration date: March 31, 2007.
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REFERENCES

Westinghouse Electric Corporation application dated February 14, 2002.

Supplements dated: March 6, 2002.

Date: March 14, 2002

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

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 certificats 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
National Institute of Standards and y National Institute of Standards and Technology
Technology - -application dated February 7, 1992, as supplemented.

Gaithersburg, MD 20899

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

5.
(@) Packaging

(1) Model No.: ST

(2) Description
A closed steel pipe for the transport of an unirradiated research vréactor fuel element. The
pipe is a 5-1/2-inch OD carbon steel pipe, approximately 71 inches in length, with a closed
bottom end and flanged top end. The top end is closed by a cover plate, which is 1/4-inch
thick, and 6-1/2 inches in diameter, and a gasket. The cover plate is secured to the pipe
flange by 8 cap screws. A wooden nozzle support and top support position the fuel
assembly within the pipe. The package weighs approximately 75 pounds, including the fuel
element.

(3) Drawing

The packaging is constructed and assembled in accordance with National Institute of
Standards and Technology Drawing No. D-04-048, Sheet 1, Rev. 3, and Sheet 2, Rev. 3.
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5. (b) Contents

(1)  Type and form of material

Unirradiated NBSR fuel element composed of enriched uranium and aluminum.

(2)  Maximum quantity of material per package

One fuel element containing not more than 360 grams U-235. The total quantity of
radioactive material within a package may not exceed a Type A quantity.

(c) Transport Index for Criticality Contro! :

Maximum transport index to be shown on

label for nuclear criticality control:

6. In addition to the requurements of Subpart G of 10 CFR Part 71, the package shall be prepared for

50.0

shipment, operated, and maintained in accordance with the loading, unloading, and quality

assurance procedures in the application. Prior to each shipment, the shipper shall make the
determinations specified in the NIST *ST" Series Shlppung Container Shlpper’s Checklist in the

application.

7. The package authorized by thls certmcate is hereby approved for use under the general license
provisions of 10 CFR 71. 12

8. Expiration date: November 30 2006

HEFERENCES

National Institute of Standards and Technology applrcatlon dated February 7, 1992,

Supplements dated: February 14, 1992; August 7, 1996; and August 17, 2001.

Date: Novemher 15, 2001

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

fii Mo on—

E. William Brach, Director
Spent Fuel Project Office
Oftice of Nuclear Material Safety

and Safeguards

361




NRC FORM 618
(8-2000)
10CFA T

U.S. NUCLEAR REGULATORY COMM!SSION!

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

!

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

9248 17 71-9248 USA/9248/AF 1 OF

PAGES

=

2. PREAMBLE

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

b. This certificate does not relieve the consignor from complianca with any requirement of the regulations of the U.S. Department of Transportation or
other applicable regulatory agencies, including the govemmaent 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)

Framatome ANP, Inc.
2101 Horn Rapids Road

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

. . Siemens Power Corporation application
dated November 25, 1998, as supplemented.

Richland, WA 993520130 S8

4. CONDITIONS

This certificate Is conditional upon fulfiing the requirements of 10 CFR Part 71, as applicable, and the ‘conditions specified below,

5.

(a) Packaging

)
4

3)

Model Nos.: SP-1, SP-2, andSP3 .

Description

Fuel assembly and fuel rod shipping containers. The packages consist of a right
rectangular metal inner container and a wooden outer container; with cushioning material
between the inner and outer containers. -~ - ... Sk

The metal inner container is approximately 11-1/2 inches by 18 inches by 179-1/2 inches
long and is positioned within a wooden outer container approximately 30 inches by 31 inches
by 207 inches long. The SP-1 and SP-2 packagings differ in the length of the metal inner
container and end piece. The SP-3 packagings have a reduced spacing between the fuel
assembly channels and the outer surface of the metal inner container. Cushioning is
provided between the inner and outer containers by phenolic impregnated honeycomb and
ethafoam, or equivalent. Closure of the metal inner container and the wooden outer
container is accomplished by bolts. A pressure relief (breather) valve is provided on the
inner container, and is set for 0.5 psi differential. The maximum weight of the packaging and
contents is 2,800 pounds.

Drawings

The packagings are fabricated and assembled in accordance with the following Siemens
Nuclear Power Corporation/Advanced Nuclear Fuels Corporation Drawing Nos.:

EMF-304,418, Rev. 13.
EMF-306,272, Rev. 9.
EMF-308,257, Rev. 5.
EMF-309,141, Rev. 1.
EMF-309,818, Rev. 0.
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5.(a) (4) Product Containers
(i) Five-inch, Schedule 40, stainless steel pipe fitted with screw type or flange closure.
The product container shall be vented if it contains materials which decompose at
less than 1475 °F.
(i) Rod shipping container as shown on Siemens Power Corporation Drawing No. EMF-

(b) Contents

M

Type and form of mar_,terialv_‘ S

@i

(ii)

(iil)

309,141, Rev. 1.

IR SN

UO, fuel assemblies in & 7 x 7, an 8 x 8, or a 9 x 9 square array with a maximum fuel
cross-section area of 25 square inches, maximum fuel length of 174 inches and
maximum average enrichment of 3.3 w/o U-235. Minimum zircaloy clad thickness is
0.025 inches; maximum pellet diameter is 0. 555 inches .Any number of water rods in
any arrangement ls permltted o -,
Uo, fuel assembres ina7x 7 an 8 X 8 or a 9 x9 square array with & maximum fue!
length of 174 inches, and a maximum average enrichment between 3.3 to 4.0 w/o U-
235. The maximum pellet diameter is 0.555 inch, and the ‘minimum clad thickness is
0.025 inch. Any number of water rods in any arrangement Is permitted, including part
length rods. Each’ assembly contains at least 4 rods with nominal 2 weight percent
Gd,0,, whrch are in non-penmeter Iocatrons and are symmetrrc about the diagonal.

uo, fuel assemblres wrth a maxrmum U-235 ennchment of 5.0 percent by weight,

and a maximum average U-235 enrichment of 4.0 percent by weight. Each fuel
assembly is made up of fuel rods in a 10 x 10 square array, with a maximum fuel
cross section of 5.022 inches square, a nominal pitch of 0.511 inch, and a maximum
fuel length of 174 inches.  The maximum pellet diameter is 0.3356 inch, the minimum
clad thickness is 0.0225 inch, and the maximum U-235 enrichment in any edge rod is

* 4.0 percent by weight. Each assembly contains at least 6 rods with nominal 2 weight

()

percent Gd,0,, which are symmetric about the diagonal, and each assembly contains
at least 4 water rods in the 4 central rod positions.

UO, fuel rods with a maximum U-235 enrichment of 5.0 percent by weight, and a
minimum Gd,O, content of 1.0 percent by weight. The rods may be clad with
Zircaloy, steel or aluminum. The rods have a maximum fuel pellet diameter of 0.5

~ inch, and a maximum fuel length of 169 inches.
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5.00) (1)

Type and form of material (Continued)

v)

(vi)

(vii)

(viii)

UO, fuel assemblies composed of fuel rods in a 10 x 10 square array, with a
maximum fuel cross section of 5.0 inches square, and a maximum fuel Iength of 174
inches. The maximum U-235 enrichment is 5.0 weight percent, the maximum U-235
enrichment for all edge rods is 4.0 weight percent, and the maximum average
enrichment, excluding perimeter rods and rods containing gadolinia (Gd,0,), is 4.0
weight percent U-235. The maximum pellet diameter is 0.35 inch, and the minimum
clad thickness is 0.018 inch. Each assembly must have a water channel in the
central 3 x 3 rod positions. . Any number of additional water rods in any arrangement
is permitted, including part fength rods. - Each assembly must includs at least twelve
rods with a minimum nominal content of 2.0 weight percent gadolinia (Gd,0;), in a
pattern symmetric about one of the assembly diagonals. At least eight of the twelve
gadolinia rods must be located in rows 2 and 9, and i m columns 2 and 9 of the
assembly .

4

uo, fuel assemblxes composed of fuel rods in a’ 1 0 X 10 square array, with a
maximum fuel cross section of 5.0 inches square, and a maximum fuel length of 174
inches. The maximum U-235 ennchment is 5.0 weight pércent. The maximum pellet
diameter is 0.35 inch, and the minimum clad thickness is 0. 018 inch. Each assembly
must have a water channel in the central 3x 3 rod positions, Any number of
additional water rods in any arrangement is permltted mcluding part length rods.
Each assembly must include at least eight rods with a minimum nominal gadolinia
(Gd,0,) content of 2.0 weight percent in all axial regions 1 with enriched pellets.
Additional gadohnia rod specrflcatlons are nncluded in supplement dated April 30,
1996 o Y

€%

uo, fuel assemblles composed of fuel rods in a 9 x 9 square array, with a maximum
fuel cross sectlon of 5.0 inches square, anda maximum fuel length of 174 inches.
The maximum U-235 enrichment is 5.0 weight percent. The maximum pellet
diameter is 0.40 inch, and the minimum clad thickness is 0.015 inch. Each assembly
must have a water channel in the central 3 x 3 rod positions. Any number of
additional water rods in any arrangement is permitted, mcludlng part length rods.
Each assembly must include at least eight rods with a minimum nominal gadolinia
(Gd,0O,) content of 2.0 weight percent in all axial regions with enriched pellets.
Additional gadolinia rod specifications are included in supplement dated April 30,
19986.

UO, fuel assemblies composed of fuel rods in a 9 x 9 square array, with a maximum
fuel cross-section of 25 square inches, a maximum fuel length of 174 inches, and a
maximum average uranium enrichment of 4.0 weight percent U-235. The nominal
pellet diameter is 0.370 inch. At least the center 3 x 3 rod locations must be a water
channel. Each assembly must include at least eight rods with a minimum nominal
gadolinia (Gd,0;) content of 2.0 weight percent in all axial regions with enriched
pellets. The eight gadolinia rod locations are shown in Figure 1 of the supplement
dated July 27, 1999.
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17 71-9248 USA/9248/AF 4 OF

PAGES

5.() (1)

()

Type and form of material (Continued)

(ix)

UQ, fuel assemblies composed of fuel rods in a 10 x 10 square array, with a
maximum fuel cross section of 5.0 inches square, and a maximum fuel length of 174
inches. The maximum U-235 enrichment is 5.0 weight percent, the maximum U-235
enrichment for all edge rods is 4.75 weight percent, the maximum U-235 enrichment
for the four (4) corner edge rods is 3.05 weight percent, and the maximum U-235
enrichment for the eight (8) edge rods immediately adjacent to the four comer edge
rods is 3.55 weight percent. “The pellet diameter is between 0.30 and 0.3957 inch.
Each assembly must have a water channel in a central 3 x 3 position. Any number of
additional water rods in any arrangement is permitted, |nclud|ng part length rods.
Each assembly must include at least ten rods with a minimum nominal content of 2.0
weight percent gadolinia (Gd,0,) in all axial regions with the enriched pellets, and in
a pattern symmetric about one of the assembly diagonals. At least ten gadolinia rods
must be located in rows 2 and 9, and in columns 2 and 9 of the assembly and cannot
be immediately adjacent to another one of the ten gadolmla rods; however,

diagonally adjacent is permitted. An additional upper tie plate (UTP) shipping shim
may be added between the UTP and the fueled region. This UTP shim may consist
of a maximum of 345 g plastlc or plastnc oomposnte :

Maximum quantlty of matenal per package

Total weight of contents (fuel assembhes, or fuel rods and rod shlppmg containers) not to
exceed 1265 pounds. Total quantnty of radloactwe matenal wnthln a ‘package may not
exceed a Type A quant:ty . : . .

0

(ii)

For the contents descnbed in 5(b)(1)(|) 5(b)(1)(u) 5(b)(1)(m) 5(b)(1)}(v), 5(b)(1)(vi),
5(b){1)(vii), 5(b){1){viii), and 5(b)(1)(1x)

Two full length fuel assemblies. Two short fuel assemblles may be substituted for
each full length fuel assembly provided the two short assemblies are shipped end-to-
end and the total fuel. Iength does not exceed 174 inches.

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

Two product containers specified in 5.(a)(4). Each product container may contain
any number of loose fuel rods.
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5.(c) Transport Index for Criticality Control (Criticality Safety Index) |

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

(1)

(2)

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

S(b)(1)(ii), 5(b)(1)(iii), 5(b)(1)(iv), and

5(b)(1)(viii), and limited in 5(b)(2)(i)

and 5(b)(2)(ii): 0.4

For contents described in 5(b)(1)(v).
5(b)(1)(vi), 5(b)(1)(vii), 5(b)(1)(ix), and
hmlted in 5(b)(2)(|) 1 0

‘Q- &

Each fuel assembly must be unsheathed or must be enclosed in an unsealed polyethylene sheath
which may not extend beyond the ends of the fuel assembly. The ends of the sheath may not be
tolded or taped in any manner that would prevent the flow of hquuds into or out of the sheathed fuel

assembly.

Polyethylene shipping shims may be inserted betw'eeﬁ' rods vvithin fuel assemblies as follows:

(a)

(b)

(c)

(d)

(e)

For contents described in 5‘(5)’(1)(|)ahd“5(5)(1 )(“;); up?{to a maxnmum of 0.20 gram H,O
hydrogen equlva!ent per CUblC centxmeter averaged over the assembly

For contents descnbed in 5(b)(1)(v) up to a maximum of 0.25 gram H,O hydrogen
equivalent per cubic centlmeter averaged over the assembly

For contents descnbed in 5(b)(1)(vni) up to a maximum volume fractlon of 0.13 averaged
over the void volume of the assembly.

For contents descnbed in 5(b)(1)(m), 5(b)(1)(v:) and 5(b)(1)(vn) polyethylene shipping shims
are not permitted.

For contents described in 5(b)(1)(ix), up to a maximum volume fraction of 0.14 averaged
over the void volume of the assembly.

Only contents described in 5(b)(1){viii) and 5(b)(1)(ix) are authorized for transport in Model No. SP-3
packages.

Maximum average enrichment means the highest average enrichment through any cross sectional
plane of the assembly.
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! 10.  In addition to the requirements of Subpart G of 10 CFR Part 71:
| (2) The package must be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7 of the application dated November 25, 1998.
(b) Each packaging must be acceptance tested and maintained in accordance with the
Acceptance Tests and Maintenance Program in Chapter 8 of the application dated
November 25, 1998.
11. The package authorized by this certificate is hereby authonzed for use under the general license
provisions of 10 CFR §71.12. R
12.

)

Expiration date: February 28, 2004.

Siemens Power Corporation applrcatron dated November 25 1998

REFERENCES -

Supplements dated: December 2 and 15 1998 February 23 Apnl 12 and July27 1999;

September 29 and November 17, 2000; February 6 and 9, March 21, and
October 3, 2001 L 3 ; .

FOR THE U S NUCLEAR FIEGULATOHY COMMISSION

. William Brach, Director
Spent Fuel Project Office -
. Office of Nuclear Material Safety

“i" and Safeguards

Date January 3, 2002
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| NRC FORM 618 >
bs gzgi)a N CERTIFICATE OF COMPLIANCE ..
e FOR RADIOACTIVE MATERIALS PACKAGES %
;C 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| e. TOTAL NUMBER PAGES :j
1 Y 9250 7 USA/9250/B(U)F-85 1 5 i ;:
' -2, PREAMBLE 4
:": a. This certificate is issued to certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, S
:\ﬂ 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 Ry
:\; applicable regulatory agencies, including the government of any country through.or into which the package will be transported. g
:: 3. THIS CERTIFICATE 1S 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: ~
e ' o
; Babcock and Wilcox Company Babcock and Wilcox Company f;
T P. O. Box 785 application dated December 17, 1997 ~
2 Lynchburg, VA 24505 3
K c.DOCKETNuUMBER 7 1-9250 .
k8 4. CONDITIONS .

Ko This certificate is conditional upon fulfilling the requlremcnts of IOCFR Part 71, as apphcabic. and the conditions specified below. ]
s,

EC (a) Packaging

> (1) Model No.: NNFD 5X22

S | 5
;E (2) Descnptlon =
:'f A shlpplng contamer for unirfadiated uranlum of any ennchment The outer 2
e packaging is a 16-gauge steel drum, approxumately 22-1/2inches in diameter S
Z: ) and 34-3/4 inches high, with a heavy-duty clamp ring and forged lugs. The 5
E\': inner vessel {containment vessel) is a Schedule 40S stalnless steel pipe with a ~
2 welded bottom cap and a top weldneck flange. The inner vessel lid is a blind A
e flange which is bolted to the weldneck flange with eight hex-head bolts. The ~
O closure includes double. SI|ICODB O-nng seals and a leak-test port. The >
0 dimensions of the inner vessel are approxnmately 5 inches ID by 22 inches 3
4 high. The'inner vessel is centered wuthm the outer drum by fiberboard and

§4 supported by plywood disks. The maximum welght of the package, including >
0 contents, is 300 pounds. .
Mo, ; =1
"i (3)  Drawings =
A o : ~
'E The packaging is constructed in accordance with Babcock & Wilcox Company =
'e Drawing Nos. 1220276 E, Rev. 2, and 1220277E, Rev. 5. =
; :
B (b) Contents Z
:

2 (1) Type and form of material

'~

‘; (i) Unirradiated uranium as solid compounds or alloys which do not

o decompose at temperatures up to 250 °F, and uranium oxides as

= powder or pellets. The uranium may be of any U-235 or U-233

= enrichment. Carbide compounds are not authorized.

I~

5 -
=
=1
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ;
{3-96) o 3:

R

Page 2 - Certificate No. 9250 - Revision No. 7 - Docket No. 71-9250 )

) .
(b)  Contents (Continued) &

(1) Type and form of material (Continued) 3

~

(ii) Unirradiated solid uranyl nitrate in the form of uranyl nitrate dihydrate f‘"

crystals, which may have small amounts of uranyl trihydrate crystals .

interspersed. The uranyl nitrate crystals shall have a uranium content
that is from 52.5 to 56.0 weight percent. The uranyl nitrate shall be
packaged in Teflon primary containers that will not melt at
temperatures up to 94 °C. The uranium may be of any U-235
enrichment.

2392392 92 929 WL

iii) Unirradiated uranium as s‘o'iid' metal. The uranium may be of any U-235
enrichment.

(iv) Unirradiated liquid uranyl nitrate solution in sealed glass containers or
screw top plastic vials, each within one or more additional plastic vials
wnth taped lids, and within a sealed product can or polyethylene bottle

: contamlng a sufficient amount of vermlcuhte to absorb twice the liquid
contents present.. The uranium may be of any U-235 enrichment. U-
- 233 greater than a Type A quantlty is not permltted

WS MW URC YR RO ARCOIRORORORORON W M W W MWW W R, TREROERY |

WOV 0L WL OOV S

(2) Maxumum quantlty of matenai per package and transport mdex for criticality
contro! : Y _ ,

R

The weight of the contents, lncludlng secondary contalners, inserts, and other gi
matenals in the i inner vessel shall not exceed 50 pounds, and: 3
(i) For the matenal descnbed in Items 5b)(1)() and 5(b)(1)(u), above, with ;,
a max;mum H/U of 3, consndenng all sources of moderation in the inner ‘5
vessel : )

_. it

Maxlmum Fissile  -:Minimum Transport Index Eﬁ

Fissile Material per - to be Shown on Label for )
Material Package (kq) Nuclear Criticality Control 3,

U-235 9.0 2.0 f

=~

U-235 1.6 0.5 N

~d

s

8

- s
) :
3

.

#
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Bl NRC FORMS1B8A
',~ (3-96)

5.(b) Contents {continued)
control (continued) -,
ii)
inner vessel:
Maximum Fissile
Fissile Material per
Material Package (kq)
U-233 05
U-235 - 4.0
(iii)
e Maxamum FISSIIB
‘ . . Fissile - . - Material per-
ic Material - 'Eagkagg (kgz
b U235 . 9.0
5 U”235 A | | .6 _
5 (iv)
s 5 (Part No. 6).
iE Maximum Fissile
IE Fissile Material per
E,\: Material Package (ka)
b U-235 9.0
*
:
:Lg_‘p_ ,gg.,\‘__-‘:__ A P2\ JE ,\p‘_s A B X

CONDITIONS (continued)

U.S. NUCLEAR REGULATORY COMMISSIO“

Page 3 - Certificate No. 9250 - Revision No. 7 - Docket No. 71-9250

(2) Maximum quantity of material per package and transport index for criticality

-

For the material described in Items 5(b)(1)(i) and 5(b)(1)(ii), above, with
a maximum H/U of 20, considering all sources of moderation in the

Minimum Transport Index
to be Shown on Label for

. Nuclear Criticality Control

-1.8

2.0

For theA 'n"iafe\rial described in Item 5(b)(“iﬁ)"(llvu)‘. above; with a maximum

H/U of 3, consndermg all sourcas of moderatlon in the inner vessel:

. "_Mlmmum Transport Index
tQ bs Shown on Label for

u 1 riticali atrol
-'»2'.5

0.5

For the material described in item 5(b)(1)(m), above, with a maximum
H/U of 3, considering all sources of moderation in the inner vessel, and
with a solid aluminum disk insert positioned in the inner vessel, as
shown on Babcock & Wilcox Company Drawing No. 1220277 E, Rev.

Minimum Transport Index
to be Shown on Label for

Nuclear Criticality Control
2.0
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{3-96)

CONDITIONS (continued)
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REGULATORY COMMISSION
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.
U.S.NUCLEAR

Page 4 - Certificate No. 9250 - Revision No. 7 - Docket No. 71-9250

87

5.(b) Contents (continued)
{2) Maximum quantity of material per package and transport index for criticality
control (continued)
(v) For the material described in Item 5(b)(1)(iii), above, with a8 maximum
H/U of 20, considering all sources of moderation in the inner vessel:
Maximum Fissile Minimum Transport Index
Fissile Material per to be Shown on Label for
Material Package (ka) Nuclear Criticality Control
U-235 4.0 2.0
U-233 0.5 1.8
{vi)  For the material described in item 5(b)(1)(iv), above:
Fissile Matérial shall not exceed 400 grams U-235. The quantity of
uranyl nitrate shall not exceed 1000 mL of solution.
Minimum transport index )
} to be shown on label for -
' nuclear criticality control: . B 0.4
6. The vent holes on thé,outg'r steel drum sh'all be capped or taped closed during
transport and storage to preclude entry of rain water into the packaging.
7. In addition to the requirements of Subpért G of 10 CFR Part 71: |
{a) Each packageléh,all be operated and prepared for _shipment in accordance with
Chapter 7 of the application, as supplemented.
(b) Each package shall be“accébtan't:é fé‘éted and maintained in accordance with
Chapter 8 of the application.
8. The package authorized by this certificate is hereby approved for use under the
general license provisions of 10 CFR §71.12.
9. Expiration date: January 31, 2003.
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NRC FORM 618A CONDITIONS (continsed) U.S. NUCLEAR REGULATORY COMMISSION

Page 5 - Certificate No. 9250 - Revision No. 7 - Docket No. 71-9250

s REFERENCES

‘ Babcock and Wilcox Company application dated December 17, 1997.
Supplement dated: March 25, 1998

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lasi K. Aeppell

Cass R. Chappell, Chief

Package Certification Section

:Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards '
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Date; May 14, 1998
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

il locrR 7 CERTIFICATE OF COMPLIANCE

AN FOR RADIOACTIVE MATERIAL PACKAGES

i } 8. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES

| |- 9251 11 71-9251 USA/9251/AF 1 OF 3
2. PREAMBLE

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

b. This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of 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 ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome ANP, inc. ... B&W Fuel Company application
P.O. Box 11646 S dated May 26, 1992, as supplemented.

Lynchburg, VA 24506-1646

4. CONDITIONS

This certificate Is conditional upon fulfitiing the requirements of 10 CFR Part 71, as applicable, and the eohdiﬁons specified below.

(a) Packaging
() Model No.: BW-2901
(2) Description

A shipping container for low-enriched uranium oxide powder and peliets, composed of
an inner container, surrounded by insulating material, and an outer drum. The inner
cross sectional dimensions of the inner container are a maximum 11.15-inch square by
29.5-inch long. The inner container is constructed of minimum 14-gauge steel, with
bolted and gasketed top fiange closure and welded bottom sheet. The inner container is
centered and supported in an 18-gauge steel drum with 16-gauge head and DOT
Specification 17H or an equivalent DOT UN1A2/Y1.5/100 closure by asbestos or
ceramic sheet, plywood, hardboard, and insulating material. The drum has approximate
inner cross sectional dimensions of 22.5-inch by 34-inch height. The uranium oxide is
packaged in boxes, and wood boards position the boxes within the inner container.
Three borated aluminum plates (approximately 25 inches by 9.25 inches by 0.375 inch)
are positioned within the inner container. The maximum gross weight of the package is
660 pounds.

(3) Drawings

The packaging is constructed in accordance with B&W Fuel Company Drawing Nos.
1215597D, Rev. 5, 1215598B, Rev. 1, 1215599E, Rev. 4, and 1283759D, Rev. 0.
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) a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
|| : 9251 11 71-9251 USA/9251/AF 2 OF 3

(b) Contents

(1) Type and form of material

() Sintered uranium oxide pellets enriched to a maximum 5.05 weight percent U-235.
The minimum pellet diameter is 0.315 inch, and the maximum pellet diameter is

0.375 inch.

(ii) Uranium dioxide as powder, pellets, or any combination thereof, enriched to a

maximum 5.05 weight percent U-235. o

T R
LTI S ST S A

(2) Maximum quantity of ;naterial per package

5
v;‘

%

AL
LA

370 pounds, with the U-235 content not to exceed 7.47 kg The maximum weight of the
uranium oxide, pellet boxes, and all packaging materials within the inner container is
427 pounds. Uranium oxide must be packaged in accordance with B&W Fuel Company
Drawing Nos. 1215597D, Rev. 5, and 1283759, Rev. 0. The maximum mass of
polyethylens within the inner container shall not exceed 1000 grams per package.
Maximum quantity of rad:oactlve matenal W|thin a package may not exceed a Typs A

quantlty

(c) Transport Index for Cnucallty Control (Cntlcallty Safety Index)

Minimum transport mdex to be shown on

label for nuclear crmcahty control

6. Each package must be shxpped wnth borated alumlnum plates posmoned within the inner
container, on the top of, between, and on the bottom of the rows of pellet boxes. The three
borated plates must have dimensions and boron concentration, and must be positioned in
accordance with B&W Fuel Company Drawmg No 1215597D Rev. 5.

7. For packages with fewer than six pellet boxes sohd aluminum or wood pellet box spacers
must be substituted for pellet boxes. The pellet boxes, pellet box spacers, borated plates,
and wood boards must provide a snug axial and cross sectional fit in the inner container.

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

(a) Each packaging must be maintained and acceptance tested in accordance with Chapter
8 of the application; and

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

. (c) Prior to each shipment the insert (containment vessel) gasket shall be inspected. This
} gasket shall be replaced if inspection shows any defects or every twelve (12) months,
whichever occurs first.

374




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
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™ FOR RADIOACTIVE MATERIAL PACKAGES
} 8. CERTIFICATE NUMBER b. REVISION NUMBER ©. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9251 11 71-9251 USA/9251/AF 3 OF

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

10. Expiration date: October 31, 2007.

REFERENCES

B&W Fuel Company application dated May 26 1992

Supplements dated: August 3 and October 30 1992 Apnl 30, 1993; May 24 and September
22, 1995; February 29, April 22, and July 1, 1996; July 30, 1997; March 26, 1999; November

13, 2000; February 9, 2001; and August 16, 2002.

Date: October 9, 2002

FOR THE U.S. NUCLEAH REGULATORY
COMM!SSION T

E. William Brach, Director ‘po'/

. Spent Fuel Project Office -’

- Office of Nuclear Material Safety
L and Safeguards
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10CFA 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

) a. CERTIFICATE NUMBER

b. REVISION NUMBER

9252 4

¢. DOCKET NUMBER

71-9252

d. PACKAGE IDENTIFICATION NUMBER

USA/9252/AF

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)
Framatome ANP, Inc.
P.O. Box 11646
Lynchburg, VA 24506-1646

4. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

- B&W Fuel Company application dated

‘March 9, 1993, as supplemented.

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

(a)

Packaging

(1)
()

(3)

Model No.: 510322

Description

A steel shipping container for fdél 'bu‘nd'les, consisting of a sirongback and fuel bundle
clamping assembly, shock mounted to a steel outer container. Nine separator blocks,

which are 6" x 8" x 8-1/2" long and have a 3/8" thick wall and a rectangular gusset plate

welded inside, are bolted between fuel bundles. The outer container is composed of an 11

gauge steel shell approxxmately 43" diameter by 216" long. The maximum weight of the
package, including contents, is 7,500 pounds.

Drawings

The packaging is constructed and assembled in accordance with ths following B&W Fuel

Company Drawing Nos.: 1215926 C, Rev. 1; 1215929 D, Rev. 2; 1215930 D, Rev. 2;

1215931 D, Rev. 2; 1215932 D, Rev. 2; 1215933 D, Rev. 2; 1215934 C, Rev. 1;

1215935 D, Rev. 2; 1216010 D, Rev. 1.
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h] a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
i ) 9252 4 71-9252 USA/9252/AF 2 OF 3
(b) Contents
(1)  Type and form of material
Unirradiated fuel assemblies, composed of uranium dioxide fuel pellets clad in zircaloy
tubes. Uranium is enriched to a maximum of 5.05 w/o in the U-235 isotope. The fuel
assemblies may contain inserted control rod assemblies. The fuel assemblies have the
following specifications: :
Type 15x15 15x16 ... - 17x17 17x17 15x15
Rods Per Assembly 208 . 204 264 - - 264 204
Nominal Rod Pitch o |
(in.). ", 0.568 - 0.563 0.501 0.496° 0.5625
Maximum Pellet EV R
Diameter (in.) 03707 03671 0.3252 03232 03672
Maximum Pellet , L R T B
Density (%TD) 975 = 975 975 . 97.5 .. 975
) . . ‘:‘"-h‘;i" . . »_,’ v e
ominal Clad LT il T T e
0D (in.) 0430 . - 0422 . 0378 0374 . 0422
Nominal Clad R R T e
ID (in.) 0.377 - 0370 +.0382. - 0326 0.368
Assembly Cross O
Section (in.)* 8520 - = 8.445 8517 . 8.432 8.438
Active Fuel AER oo 3
Length (in.) 144 144  ° 144 144 120
Maximum U-235
Loading (kg) 25.20 24.24 24.62 24.32 20.20

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

()

Maximum quantity of material per package
Two fuel assemblies. Total weight of fuel assemblies, including control rod assemblies, not

to exceed 3400 pounds. Maximum quantity of radioactive material within a package may
not exceed a Type A quantity.
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5. (c) Transport Index for Criticality Control

Minimum transport index to be shown on ] .
label for nuclear criticality control: 0.4
6. Each fuel assembly must be unsheathed or must ba enclosed in an unsealed polysthylene sheath which

will not extend beyond the ends of the fuel assemblies. The ends of the sheaths must not be folded or
taped in any manner that would prevent the flow of liquids into or out of the sheathed fuel assemblies.

7. Hydrogenous shims are not permitted within the fuel assemblies.

H

8. In addition to the requirements of Sq'bpaﬁ G of 10 CFRPart 71"

(a) The package shall bei:ﬁrgsared tor shipment and operated ih éi_écordance with Chapter 7.0 of the
L application. i s

(b) Each packaging"-s‘hall bé?ﬁéintg_ined in accordance w:thS'éZ:tmn 820f the application.

(c)  Each packaging shall meet the acceptance tests in Section 8.1 of the °
application. el , . ’_

The package authorized by this certificats is fh'ereby'épp'rbv"ed for use under the general license
provisions of 10 CFR §71.12.-..- .0 - .7 7 i o

10.  Expiration date: September 30, 2003 o |

REFERENCES .

B&WFuel Company application daféd March 9, 1993, -

Supplements dated: May 10, and July 7, 1993; April 13, 1994; August 6, 1998; November 13, 2000; and:
February 9, 2001. - TR e T .

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

e s

E. William Brach, Director

Spent Fuel Project Office

Oifice of Nuclear Material Safety
and Safeguards

Date: February 14, 2001
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2. PREAMBLE

2. This centificate Is issued to certify that the package (packaging and contents) described in item 5 below meets the epplicable safety standards set
forth in Title 10, Code of Federa! Regulations, Part 71, “Packaging and Transportation of Radioactive Material.®

b. This centificate 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

&. 1SSUED TO (Name and Address)
U.S. Department of Energy

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Safety Analysis Report for the TN-FSV Package, dated

Washington, DC 20585 ~ 7 f . March 31, 1993, as supplemented; Safety Analysis
P Report Addendum for the Oak Ridge Container in the
R TN-FSV Packaging, dated June 15, 2001, as
supplemented. . |
4. CONDITIONS v

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

5. - —
‘a)  Packaging oy
S0 wemwerwesy o Too T

(2)  Description e St “

.‘.‘._4 3 . s - . .

A steel and lead shielded shipping cask for irradiated nuclear fuel. The cask has two
shipping configurations: Configuration 1 for shipping irradiated Fort St. Vrain high
temperature gas cooled reactor (HTGR) fuel elements, and Configuration 2 for shipping
irradiated fuel parts and intact irradiated Peach Bottom Unit 1 fuel elements within a
secondary containment vessel. The cask is a right circular cylinder, with a balsa and
redwood impact limiter at each end. The package has approximate dimensions and weights
as follows: Ao

£ %

Cavity diameter 18 inches
Cavity length 199 inches
Cask body outer diameter 31 inches
Lead shield thickness 3.44 inches
Package overall outer diameter,

including impact limiters 78 inches
Package overall length,

including impact limiters 247 inches

Packaging weight (Configuration 1) 42,000 pounds
Gross package weight, including
contents (Configurations 1 and 2) 47,000 pounds
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The cask body is made of two concentric shells of Type 304 stainless steel, weldedto 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 shells is filled with lead. The bottom plate is
5.5-inch thick Type 304 stainless steel. The closure lid is 2.5-inch thick Type 304 stainless
steel, and is fully recessed into the cask top flange. The lid is fastened to the cask body by
12, 1-inch diameter closure boits. The lid is sealed with double O-ring seals with a leak test
port. A vent port and drain port are sealed with single O-rings and cover plates.
Configuration 1 uses silicone O-ring seals and Configuration 2 uses butyl O-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
redwood encased in stainless steel shells. v o

The cask has two lifting sockets bolted to the cask top flange Two rear trunnions are
provided for cask tle-down e o

- .
K - R

For Conflguratlon IR ~\, ,i:.j"-?{i‘:, ;’ ( .

irradiated hexagonal HTGR luel elements are shlpped in Conﬂguratlon 1. The fuel elements
are stacked in a carbon steel fuel storage container, which has an OD of approximately 17.6
inches and an overail length of 195 inches. The fuel storage container has a 0.5-inch thick
shell, a 2.0-inch thick bottom plate, and at s-lnch thlck lid. The lld accommodates a
removable depleted uranium plug Pl

x'
J
\
3
»

For Conflguratlog 2: ’ “‘f‘) he b
Irradiated fuel parls and intact Peach Bottorn Unlt 1 fuel elements are shipped in
Configuration 2. Canisters, containing either fuel parts or a single intact Peach Bottom fuel
element, are loaded into a separate, secondary containment vessel, the Oak Ridge
Container. The Oak Ridge Container is composed of a right circular cylindrical vessel and a
basket assembly. The stainless steel vessel has a 10-gage (0.135-inch) wall thickness, an
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 by 12, 1/2-inch
diameter bolts and two butyl O-ring seals. Thers is a single penetration through the lid which
is closed by a bolted port cover and two buty!l O-ring seals. The basket is composed of a
series of discs, tie rods, and support tubes, with five fuel compartment tubes arranged in a
star-like configuration. The basket incorporates fixed borated aluminum neutron poison
plates. Flux trap spacers are positioned axially between stacked fuel parts canisters, and
the canisters and spacers are positioned within a stainless steel sleeve that forms the fuel
compartment. Canisters containing fuel parts (called Oak Ridge Canisters) and canisters
containing intact Peach Bottom fuel elements may be shipped togsther.
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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 1090-SAR-6, Rev. 3
1080-SAR-2, Rev. 3 1020-SAR-7, Rev. 3
1090-SAR-3, Rev. 3 1090-SAR-8, Rev. 3
1090-SAR-4, Rev. 3 - 1090-SAR-9, Rev. 3

1080-SAR:5, Rev. 4. f:. [ -..JOQO-SAR 10, Rev. 2

The Ozk Ridge Conta:ner and internals are constructed and assembled in accordance with

the following Transnuclear, Inc. Drawing Nos.: Ve
3044-70-1, Rev. 5 3044-70-6, Rev. 2
3044-70-2, Rev.3 3044-70-7, Rev. 2 .«
3044-70-3, Rev.2 ™, 3044-70-8, Rev. 1
3044-70-4, Rev. 2 U777 3044-70-9, Rev.0 .
3044-70-5, Rev. 2 AR B £

.

The Oak Ridge Camster is constructed and assembled in accordance with the following
Lockheed Martin Energy Systems, lnc Drawmg No.. - . .

xssozosseAﬂs Rev o TR

DA P Y S M S P

P " i, .‘,.: ‘;

(b) Contents :: O ;
(1)  Type and form of material - .
() For Configuration 1: © | , R \

s - ’ LN
< SO S
B N

Irradiated HTGR fuel elements within & fuel storage container. Each fuel element
consists of & graphite block containing fuel rods. The fuel is composed of
thorium/uranium carbide and thorium carbide fuel particles within the fuel rods. The
graphite block is hexagonal in cross section and is approximately 14.2 inches across
the flats and 31.2 inches long. Each fuel element contains a maximum of 1.4 kg of
uranium enriched to a maximum of 83.5 weight percent U-235 and approximately
11.3 kg of thorium. The maximum burnup is approximately 70,000 MWd/MTIHM,
and the minimum cool time is 1600 days.
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5b) (1) Type and form of material (Continued)

(ii)

(i)

For Configuration 2:

Irradiated, intact Peach Bottom Unit 1, Core 2, fue! elements within aluminum
canisters with steel liners. Each fuel element consists of stacked graphite 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 coated
thorium/uranium carbide particles within the graphite. The active fuel length is
approximately 90 inches. The fuel element may include associated hardware such
as top plug, reflector apparatus, grappling hook, etc. Each fuel element contains a
maximum of 0.25 kg of uranium enriched to a maximum of 93.15 welght percent
U-235 and approximately 1.5 kg of thorium prior to irradiation. The maximum burnup
is approxnmately 73,000 MWA/MTIHM and the m:nlmum cool time is 27 years.

For Conﬁguratlop_ 2 :,,; 2 ‘("

Irradiated fuel parts wnthin Ozk Radge Camsters, as described in Item No. 5(a)(3),
above. The minimum fuel cool time is 15 years. The maximum fissile mass prior to
irradiation per Oak Ridge Canister is limited as shown below:

£ . ¢

L | Maximummass ©° .| Maximum mass
Canister S R U235 . - Pu-239 + Pu-241
Group . percanister (grams) - per canister (grams)

1 R v /- RS (0

2 865 I PR T

3 200 S 415

4 275 .. ¢ 160

5 910 o
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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 pounds. For Configuration 1 this includes fuel elements, fuel storage container, and
depleted uranium shield plug. For Configuration 2 this includes fuel materials, Oak Ridge
Container, basket, Oak Ridge Canisters, Peach Bottom fuel canisters, flux trap spacers, and
other packaging materials.

@i

(ii)

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

Six fuel elements, v_'vith;deéay heat hot;tq exceed 60 watts per fuel element.

For the contehts déséribed in ftem 5(b)(1)(ii) ‘ande(b)_(1)(iii):

Total weight of fuel materials, canisters, and flux trap spacers within the Oak Ridge
Container not to exceed 1,789 pounds. Decay heat not to exceed 120 watts per
package. The maximum decay heat per Oak Ridge Canister is 35 watts, except that
the maximum decay heat per Oak Ridge Canister in the position next to the lid is

7 watts. The maximum decay heat in any cross sectional region corresponding to the
axial length of an Ozk Ridge Canister is 55 watts, except that the maximum decay
heat in the cross sectional region next to the lid is 35 watts.

Canisters co'ntaining‘intact Peach Bottom fuel elements and Oak Ridge Canisters
containing irradiated fuel parts must be loaded into the Oak Ridge Container fuel
compartments as follows: . = - i .,

- . . B cea et <o

Loading Pattern ~ One Fuel Compartment Other Four Fuel Compartments

1 ... Four Group 2 Canisters Four Group 1 Canisters

2 " Four Group 5 Canisters Four Group 1 Canisters

3 One Peach Bottom Element and One Peach Bottom Element and
One Group 4 Canister One Group 4 Canister

4 Two Group 3 Canisters and One Peach Bottom Element and
Two Group 4 Canisters One Group 4 Canister

Flux trap spacers, as shown in Transnuclear, Inc. Drawing No. 3044-70-3, must be
positioned axially between any two Oak Ridge Canisters.
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(1) In the 12-month penod pnor to shrpment and after seal replacement each
containment seal of the outer cask and the Oak Ridgs Container must be tested to
show a leak rate no greater than 1 x 107 ref-cm’lsec The leak test must have a
sensmvrty of atleast 5 x 10° N ref-cm’/sec oE !jm

(2 Prior to each shrpment the Oak thge Contamer containment seals (main seal and
vent seal) and the outer cask containment seals (main seal and vent seal) must be
leak tested in accordance with Section 7.1.2 of the Addendum. The seals must show
no leakage greater than 1 x 107 ref-cm¥sec or no leakage when tested to a
sensitivity of at least 1 x 10 ref-cm®sec. The drain seal of the outer cask must also
be tested if the drain port cover has been removed since the seal was last leak
tested.
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5. (c) Transport Index for Criticality Control (Criticality Safety Index)
Minimum transport index to be shown on
label for nuclear criticality control: 100
6. The package must be leak tested as follows:
(a) For Configuration 1:
1 In the 12-month period prior to shipment and after seal replacement, each
containment seal must be tested to show a leak rate no greater than 1 x 10°
ref-cm?¥sec. The leak test must have a sensntivrty of at least 5 x 10™ ref-cm?¥/sec.
(2 Prior to each shrpment the package seals (maln seal and vent seal) must be Ieak
tested in accordance with Section 7.1.2 of the Safety Analysis Report. The
acceptance criterion is a leak rate no greater than 1 x 107 ref-cm¥sec. The test must
have a sensitivity of at least 1 x 103 ref-cm®/sec. The drain seal must also be tested
if the drain port cover has been removed sxnce the seal was last leak tested.
G S ¥ ¥
(b) For Conflguratron 2: ".\j‘-,f:* PRI ;‘ &
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7.

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

(&) The package must be prepared for shipment and operated 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 ;\; T E b b o/ { 7

(c) Prior to each shrpment for Confrguratron 1 and Confrguratlon 2, the cask main closure seal
and vent seal must be inspected. The drain sea! must be inspected if the drain port cover
has been removed dunng preparation for shipment. All seals must be replaced within the
12-month period prior to shipment, or earlier if inspection shows any defect. In addition,
prior to each shipment for Configuration 2, the Oak Ridge Container main closure seal and
vent seal must be inspected. All seals must be replaced within the 12-month period prior to
shipment, or earlier if rnspectron shows any defect % e

The package authorized by this cemf cate is hereby approved for use under the general license

provisions of 10 CFR §71.12. - P Ry v

.....

Expiration date: May 31,2004, . % ‘ S :

EEFERENCES -~

:f“'.

&
-~

v
l’

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

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

and October 2, 2001. P
Transnuclear, Inc. supplements dated September 19, 2001; and March 1, May 17, and June 14
and 21, 2002.
FOR THE U.S. NUCLEAR R TORY COMMISSION
John D. Monninger, Chief
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards
"Q)ate: November 14, 2002
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2. PREAMBLE

a. This certificate is issued to certify that the package (packaging and contents) described in ltem 5

forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radicactive Material.”

below meets the applicable safsty standards set

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)

Transnuclear, Inc.
Four Skyline Drive
Hawthorne, NY 10532

4. CONDITIONS

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Transnuclear West Inc., consolidated application dated
December 13, 2000.

A

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

5

a. Packaging:

(1) Model No.: NUHOMS® MP187 Multi-Purpose Cask

(2) Description:

The NUHOMS® MP187 Multi-Purpose Cask (package) consists of an outer cask, into which one of
the four different dry shielded canisters (DSC) is placed. During shipment, energy-absorbing
impact limiters are utilized for additional package protection.

Cask

The purpose of the cask is to provide containment and shielding of the radioactive materials
contained within the DSC during shipment. The cask is constructed of stainless steel and lead
with a neutron shield of cementitious material. The inside cavity of the cask is a nominal 63
inches in diameter and 187 inches long. The bottom access closure is approximately 5 inches
thick and 17 inches in diameter, secured by 12 1-inch diameter bolts. The top closure is
approximately 6.5 inches thick and is secured by 36 2-inch diameter bolts. Both closures are
sealed by redundant O-rings.

Containment is provided by a stainless steel closura 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 O-ring seal, (e)
the ram closure plate, (f) the ram closura inner O-ring seal, (g) the vent port screw, (h) the vent
port O-ring seal, (i) the drain port screw, and (j) the drain port O-ring seal. No credit is given to the
DSC as a containment boundary.

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

Dry Shielded Canisters (DSCs)

The purpose of the DSC, which is placed within the transport cask, is to permit the transfer of
spent fuel assemblies, into or out of a storage module, a dry transfer facility, or a pool as & unit.
The DSC also provides additional axial biologica! shielding during handling and transport. The
DSC consists of a stainless steel shell and a basket assembly. The approximately 5/8-inch thick
shell has an outside diameter of about 67 inches and an external length of about 186 inches. The
DSC basket assembly provides criticality control and contains a storage position for each fuel
assembly. The basket is composed of circular spacer discs machined from thick carbon steel
plates. Axial support for the DSC basket is provided by four high strength steel support rod
assemblies. Carbon steel components of each DSC basket assembly are electrolytically coated
with a thin layer of nickel to inhibit corrosion. : N

On the bottom of each DSC is a grapple ring, which is used to transfer a DSC horizontally from
the cask into and out of dry storage modules. Because of the nature of the fuel that is to be
transported, four different types of DSCs are designed for the package. Variations in the DSC
configurations are summarized below: o ‘

* Fuel-Only Dry Shielded Canister (FO-DSC)

The FO-DSC has & cavity length of approximately 167 inches and has solid carbon steel shield
plugs at each end. The FO-DSC is designed to contain up to 24 intact Babcock and Wilcox
(B&W) pressurized water reactor (PWR) spent fuel assemblies. The FO-DSC basket assembly
consists of 24 guide sleeve assemblies with integral borated neutron absorbing plates, 26
spacer discs, and 4 support rod assemblies.

¢ Fuel/Control Components Dry Shielded Canister (FC-DSC)

The FC-DSC has an internal cavity length of approximately 173 inches to accommodate fuel
with the B&W control components installed. To obtain the increased cavity length, the shield
plugs are fabricated from a composite of lead and steel. The FC basket is similar to the
FO-DSC except that the support rod assemblies and guide sleeves are approximately 6-inches
longer. The FC-DSC is also designed to contain up to 24 intact B&W PWR spent fuel
assemblies with control components.

* Failed Fuel Dry Shielded Canister (FF-DSC)

The FF-DSC has an internal cavity length of approximately 173 inches to accommodate 13
damaged B&W PWR spent fuel assemblies. Because the cladding has been locally degraded,
individual (screened) fuel cans are provided to confine any gross loose material, maintain the
geometry for criticality control, and facilitate loading and unloading operations. The FF-DSC is
similar to FC-DSC in most respects with the exception of the basket assembly. The FF-DSC
basket may be fabricated from austenitic stainless steel.
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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 plug at each end. The 24PT1-DSC will accommodate 22 to 24 Westinghouse (WE)
14 x14 PWR spent fuel assemblies, including control components. Control components authorized
that are integral to WE 14x14 fuel assemblies include rod cluster control assembilies, thimble plug
assemblies, and neutron source assemblies only. Fuel assemblies may be damaged or intact as
described in 5.b(2)(a). The 24PT1-DSC basket assembly consists of 24 guide sleeve assemblies
with integral borated neutron absorbing plates, 26 spacer discs, and 4 support rod assemblies.

Up to four screened individual failed fuel cans are provided for storage of damaged fuel within the
guide slesve assemblies. Thesae failed fuel cans are similar in configuration to the FF-DSC failed
fuel cans. ' e '

Impact Limiters

The impact limiter shells are fabricated from stainless steel. Within that shell are closed-cell
polyurethane foam and aluminum honeycomb material. The impact limiter is attached to the cask
by carbon steel bolts. Each impact limiter is bolted to the cask body through the neutron shield top
and bottom support rings. The weight of each impact limiter is approximately 15,800 Ibs.

(3) Drawings

The package shall be constructed and assembled in accordance with the following Transnuclear
West Drawing Numbers: ‘
NUH-05-4004, Revision 15,
NUH-05-4000NP, Revision 8, ' Sheets 1 through §
Sheets 1 through 2 NUHOMS® FO-DSC & FC-DSC
MP187 Multi-Purpose Cask PWR Fuel Main Assembly
General Arrangement

NUH-05-4005, Revision 14, |

NUH-05-4001, Revision 14, Sheets 1 through 5
Sheets 1 through 6 : NUHOMS® FF-DSC
MP187 Multi-Purpose Cask PWR Fuel Main Assembly
Main Assembly ‘
NUH-05-4006NP, Revision 8,
NUH-05-4002, Revision 4 Sheets 1 and 2
Sheets 1 and 2 NUHOMS® MP187 Multi-Purpose

MP187 Multi-Purpose Cask
Impact Limiters

Transportation Skid/Personnel! Barrier

NUH-05-4010, Revision 2,

NH-05-4003, Revision 9, Sheets 1 through 6
Sheets 1 and 2 NUHOMS® - 24PT1-DSC
NUHOMS® MP187 Multi-Purpose Cask Main Assembly

On-Site Transfer Arrangement
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5.b Contents of Packaging
(1) Type and Form of Material:

-(a) Intact fuel assemblies - Assemblies containing fuel rods with no known or suspected cladding
defects greater than hairline cracks or pinhole leaks are authorized when contained in the
FO-DSC, FC-DSC, or 24PT1-DSC.

(b) Damaged fue!l assemblies - Assemblies containing fuel rods with known or suspected cladding
defects greater than hairline cracks or pinhole leaks or with cracked, bulging, or discolored
cladding are authorized when contained in a failed fuel can in the FF-DSC or the 24PT1-DSC.
Spent fuel, with plutonium in excess of 20 curies per package, in the form of debris, particles,
loose pellets, and fragmented rods or assemblies are not authorized. Damaged fuel assemblies
may be shipped with or without contro! components. -

(c) (i) The fuel authorized for shipment in the NUHOMS®-MP187 FO, FC, or FF DSC is B&W
15x15 uranium oxide PWR fuel assemblies with 2 maximum initial pellet enrichment of
3.43% by weight of U235, and a total uranium content not to exceed 466 Kg per assembly.

(i) The fuel authorized for shipment in the NUHOMS®-MP187 24PT1-DSC is WE 14x14
stainless steel clad (SC) or zircaloy clad mixed oxide (MOX) PWR fuel assemblies as
described in Table 2.

~(d) Intact B&W 15x15 fuel assemblies without control components shall be shipped only in the
FO-DSC. Intact B&W 15x15 fuel assembhes wuth control components shall be shipped only in
the FC-DSC. C

(e) Intact WE 14x14 fuel assemblies with or without control components shall be shipped only in the
24PT1-DSC. Control components authorized are integral to WE 14x14 fuel assemblies include
rod cluster control assemblies, thimble plug assemblies, and neutron source assemblies only.

() () The maximum burn-up and minimum cooling times for the individual B&W 15x15 assemblies
shall meet the requirements of Table 1. In addition, the fuel shall have been decayed for a
time sufficient to meet the thermal criteria of 5.b(1)(g) and (h). The maximum total allowable
cask heat load is 13.5 kW.

(i) The maximum enrichment, burn-up and minimum cooling times for the individual WE 14x14
fuel assemblies shall meet the requirements of Table 2. In addition, the fuel shall have been
decayed for a time sufficient to meet the thermal criteria of 5.b.(1)(g) and (h). The maximum
total allowable cask heat load for the 24 PT1-DSC is per Table 2.

(9) (i) The maximum assembly decay heat (including control components when present) of B&W
15x15 individual fuel assembly is 0.764 kW, referred to as Type |, or 0.563 kW, referred to
as Type .

' ‘) (i) The maximum assembly decay heat (including control components when present) of WE
’ 14x14 individual fuel assembly is per Table 2.

389




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

II‘.%?::’,, CERTIFICATE OF COMPLIANCE
. FOR RADIOACTIVE MATERIAL PACKAGES

. l CERTIFICATE NUMBER b. REVISION NUMBER ©. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMSER PAGE PA”
pu 9255 8 71-9255 USA/9255/B(U)F-85 5 OF
5.b Contents of Packaging:

(1) Type and Form of Material Continued:

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

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

(2) Maximum quantity of material per package S

(a) (i) For material descnbed in 5.b(1) to be stored in the FO, FC or FF-DSCs: 24 PWR intact
fuel assemblies or 13 damaged fuel assemblies, with no more than 15 damaged fuel rods
per assembly. Where a DSC is to be loaded with fewer fuel assemblies than the DSC
capacity, dummy fuel assemblies with the same nominal weight as a standard fuel
assembly shall be installed in the unoccupied spaces

(i) For material descnbed in 5.b(1) to be stored in the 24PT1 -DSC: 22 to 24 PWR fuel
assemblies of which up to four may be damaged WE 14x14 SC fuel assemblies with the
balance intact WE 14x14 SC or MOX fuel assemblies. No more than one damaged WE
14x14 MOX fuel assembly can be stored per 24PT1-DSC with the balance intact WE
14x14 SC fuel assemblies. The damaged fuel assemblies shall have no more than 14
damaged fuel rods per assembly and shall be stored in the four outer corner fuel assembly
locations along the 45°, 135°, 225°, 315° azimuth of the 24PT1-DSC. A DSC may include
two empty slots if they are located on symmetrically opposite locations with respect to the
0” - 180° and 90°-270° DSC axes. Any additional empty fuel slots shall be loaded with
dummy fuel assemblies that displace the same or greater amount of volume and with the
same nominal weight as a standard fuel assembly. Fuel spacers shall be located at the
bottom and top of each fuel assembly to center the fuel assemblies within the DSC. Failed
fuel cans require only bottom spacers since a top spacer is integral to each failed fuel can.

(b) For material described in 5.b(1): the approximate maximum payload (including control
components when present) is 81,100 Ibs.
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Table 1- FO, FC and FF-DSC Fuel Assembly Burn-up vs. Cooling Time

Maximum Minimum Minimum | Minimum Maximum Minimum Minimum | Minimum
Bum-up Endchment | Regquired | Required Bum-up Enrichment | Required | Required
(MWD/MTIHM)® | inthe Typel Type ll (MWD/MTIHM)® | inthe Active | Typel Type il
Active Fuel Cooling Cooling Fuel Region | Cooling Cooling
Region Time Time {w/o U-235) Time Time
{w/o U-235) (years) (years) (years) (years)
<23,200 na 5 5 33,000 2.90 7 10
23,200 2.38 5 5 34,000 295 7 1"
24,000 243 5 6 35000 2,67 7 14
25,000 249 5 6 35,000 299 7 11
26,000 255 5 7 36,000 3.03 8 13
27,000 261 8 7 37,000 3.00 e 14
28,000 266 5 8 37,000 3.07 -3 14
29,000 2.00 6 10 38,000 an 9 15
29,000 2.7 5 8 39,000 3.15 ] 16
30.000 276 5. & 40,000 .18 ] 17
31,000 281 6 ]
32,000 286 6 10 * Megawatt Days per Metric Ton of initial Heavy Metal
Table 2 - 24PT1-DSC Fuel Assembly Burnup vs. Cooling Time
Minimum Cooling
Maximum Minimum Maximum
" Fuel Type Enrichment Enrichment Burnup He:;:::‘ir e';::ts:o’ag"
(Welght %) Weight%) | (Mwo/MTU) Y
WE 14x14 Stainless Steel 2%
Clad (SC) 3.7 ¥V 45,000
4.05 %y
(May include Integra! Fuel 336 %Y 40,000
Bumable Absorber, boron
coated fuel peliets) 3122y 35.000
0.71 Y
2.84 fissile Pu 2.78 fissile Pu
64
WE 14x14 MOX (64 rods) (64 rode) 25,000 30 years/13.706 kW/
3.10 fisstie Pu 3.05 fissile Pu 0.294 kW
(92 rods) (92 rods) .
3.31 fissile Pu 3.25 fissile Pu
__(parods) 1 (26 rods)

Notes:
1

Control component cooling time must be a minimum of 10 years.
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5.c

8.

)s.

Transport Index for Criticality Control

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

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

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

a

Each package shall bs both prepared for shipmenf and operated in accordance with the
Operating Procedures in Chapter 7 of the application, as supplemented.

All fabrication acceptance tests and maintenance shall be perfbrmed in accordance with
the Acceptance Tests and Maintenance Program in Chapter 8, as supplemented. In
addition, this shall include:

(1)

With the exception of the weld between the inner shell and top forging, all longitudinal

~ and circumferential inner shell welds, which form the containment boundary of the

)

3)

(4)

cask, shall be radiographically inspected (RT) with acceptance standards in
accordance with the ASME Code, Section |ll, Division 1, NB-5320. The weld
between the inner shell and top forging shall be verified by RT or ultrasonically
inspected (UT). The substitution of UT for the examination of the completed weld may
be made provided the examination is performed using detailed written procedures,
proven by actual demonstration to the satisfaction of the inspector as capable of
detecting and locating defects described in ASME Code, Section Ili, Division 1
Subsection NB

Verification of the DSC outer top cover plate weld by either volumetric or multilayer PT
examination. If PT is used, at a minimum, it must include the root, each successive
1/4 inch weld thickness, and the final layer. The inspection of the weld must be
performed by qualified personnel and shall meet the acceptance requirements of-
ASME B&PVC Section lll, NB-5350. The inspection process, including findings
(indications) shall be made a permanent part of the licensee’s records by video,
photographic, or other means providing an equivalent retrievable record of weld
integrity.

The minimum lead thickness in the main cask body, away from the trunnions and the
top and bottom forgings, shall be 3.90 inches.

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

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

The package authorized by this certificate is hereby approved for use under the general license

provisions of 10 CFR 71.12.
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10.  Expiration Date: September 10, 2003.

| REFERENCES

Transnuclear West Ihc.. consolidated Safety Analysis Report for the NUHOMS® MP187 Multi-Purpose

Cask, dated December 13, 2000.

Transnuclear West Ind.. letters dated January 30, 2001, August 24, 2001, September 21, 2001, and

October 4, 2001.

Transnuclear, Inc., letters dated October 3, 2001 November 29 2001, April 16, 2002, June 10, 2002,

and July 23, 2002.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

M. Do g,

E. William Brach, Director
Spent Fuel Project Office ,;
Office of Nuclear Material Safety =

- and Safeguards -

Date: October; g ,2002
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»
:E 2/ PREAMBLE
:"‘ a. This certificate is issued to certify that the packaging and contents described in ltem § below, meets the applicable safety standards set forth in Title 10,
»a Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material."
h~
:ﬁ 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
a applicable regulatory agencies, including the government of any country through or into which the package will be transported.
=
.ﬁ 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
'a a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
=
b . : _—
< MDS Nordion MDS Nordion application dated

447 March Road June 30, 1998, as supplemented.
Kanata, Ontario, Canada, K2K 1X§

7 i

TIRTIAY

¢. DOCKET NUMBER 71-9258

7

k¥ 4. CONDITIONS A T,
K This certificate is conditional upon fulfilling the requirements of }0'CFR Part 71, as applicable, and the conditions specified below.

Vo=, S.
e (a) Packaging
5 (1) Model No.: F-294

(2) Dest_:ription

4T TAT AT

]
i
i
i
|
i
i
i
i
J
i
|
|
|
!
i
|
i
i
j
i
|
j
|
I
|
i
|
A steel encased, lead shielded shipping cask for special form sources. The :
package consists of af’_cylihdﬁdalcas)!g_bbd?-with cooling fins, a closure plug, a l
cylindrical external fireshield,. a top crush shield, a permanent skid, and a )
removable shipping skid. The special form sources are positioned by a source |
i

i

i

]

|
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i

i

i

i

i

§

|

I

i

|

I

i

}

|

i

|

]

i

i

]

AT IHTTATY

carrier within the cask cavity. = .

'Y

[y

X

141

The cask body is constructed of a 1/2-inch thick innér stainless steel shell, and a

3]

£

1/2-inch thick outer stainless steel shell. The annulus between tha inner and
outer shells is filled with lead, approximately 11 1/4 inches thick. The cask is
closed by a 2 1/2 inch thick stainless steel closure lid and 16 one-inch diameter
bolts. A lead radiation protection plug is fitted to the cask closurs plate.
Stainless steel fins are welded onto the exterior of the cask to dissipate heat.
The cask is surrounded by a cylindrical fireshield which is constructed of ceramic
fiber thermal insulation encased in mild steel shells. A composite assembly
consisting of a finned crush shield that acts as an impact limiter and a fireshisld
is bolted to the top end of the cask. The cask is equipped with a fixed skid and
a shipping skid composed of steel beams. The fixed skid includes a sheet of
thermal insulation enclosed in steel.
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DS

|
'’l  Page 2 - Certificate No. 9258 - Revision No. 0 - Docket No. 71-9258
| R

; E 5(a){2) cont. The approximate dimensions and weights of the package are as follows:
: Cask body outer diameter
l o {excluding cooling fins) 36 inches

Cask body height 52 1/4 inches

Cask cavity inside diameter 11 1/2 inches

Cask cavity inside height 19 3/4 inches

Lead shield thickness 11 1/4 inches

Fire shield outer diameter 47 inches

Overall package dimensions
(including shipping skid)

- width 78 inches
length 78 inches
height 80 1/2 inches

Maximum contents weight 20 pounds
Maximum package weight

(including contents) 21,000 pounds

T TAY TAY AT AT TAY TAT VAT TAT TAT 14T IAT TAT TATTAY Y

(3)  Drawings

TV

The packaging is constructed in accérdance with MDS Nordion drawing
Nos.: :

R(

F629401-001, Sheets 1-5, Rev. D, and
F631301-001, Rev. B '

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

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

(2) Maximum quantity of material per package
360,000 Curies
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.

395

) i () B -Gagie D) D) (B BB R (IR BB BB I TN IBTTATIAT IR IAT

LWL WO OL UL 001582 92592 92 9192 O P99 9202 WL

SOLIOOLINL 0L W02 0202 0L 0292 0L 19219259

&L VLY.LV LWL LWL



al NRC FORM 618A CONDITIONS (continued) u.s.
(3-96)

by| Page 3 - Certificate No. 9258 - Revision No. O - Docket No. 71-9258

)

i 7. The package authorized by this certificate is hereby approved for use under the general license
p= provisions of 10 CFR §71.12.

| 8. Expiration date: December 31, 2003.

o REFERENCES
iy MDS Nordion application dated June 30, 1998.

¢ Supplement dated: December 11, 1998.

2 -~ FOR THE U.S. NUCLEAR REGULATORY COMMISSION

L LRy

o | .. Cass R. Chappell, Chief -

)@ .. Package Certification Sectlon

b " Spent Fuel Project Office

s ‘Offlce of Nuclear Matenal Safety
o , v S and Safeguards ‘

i Date: 1/6/99
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NRC FORM €18 . U.S. NUCLEAR REGULATORY COMMISSION )
(3-96) CERTIFICATE OF COMPLIANCE >,
10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES :'
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER| c. TOTAL NUMBER PAGES |}

; 9261 1 USA/9261/B(U)F-85 1 7 | Ef
/ 3 PREAMBLE )

a. This centificate is issued to certify that the packaging and contents described in Item 5 below. meets the applicable safety standards set forth in Title 10,
Code of Federal Regulotions. 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 1S 1SSUED 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:
- Holtec International - Hotltec International Report No. HI-951251, Safety Analysis |
Holtec Center Report for the Holtec Intemational Storage, Transport, And |
555 Lincoln Drive West Repository Cask System (HI-STAR 100 Cask System), |
Mariton, NJ 08053 Revision 9, dated April 20, 2000. |
¢. DOCKET NUMBER 71-9261
4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.

5.

5 a. Packaging
(1)
(2)

Model No.: HI-STAR 100 System
Description

The HI-STAR 100 System is a canister system comprising a Multi-Purpose Canister (MPC)
inside of an overpack designed for both storage and transportation (with impact limiters) of
irradiated nuclear fuel. The HI-STAR 100 System consists of interchangeable MPCs which
house the spent nuclear fuel and an overpack which provides the containment boundary, helium
retention boundary, gamma and neutron radiation shielding, and heat rejection capability. The
outer diameter of the overpack of the HI-STAR 100 is approximately 203 1/8 inches without
impact limiters and approximately 305 7/8 inches with impact limiters. Maximum gross weight
for transportation (including overpack, MPC, fuel, and impact limiters) is approximately 282,000
pounds. Specific tolerances are called out in drawings listed below.

Multi-Purpose Canister

There are three Multi-Purpose Canister (MPC) models, designated the MPC-24, MPC-68, and
MPC-68F. All MPCs are designed to have identical exterior dimensions. A single overpack
design is provided which is capable of containing each type of MPC. The two digits after the
MPC designate the number of reactor fuel assemblies for which the respective MPCs are
designed. The MPC-24 is designed to contain up to 24 Pressurized Water Reactor (PWR) fuel
assemblies and the MPC-68 and MPC-68F are designed to contain up to 68 Boiling Water
Reactor (BWR) fuel assemblies. Any MPC-68 loaded with material classified as fuel debris is
designated as MPC-68F.

The HI-STAR 100 MPC is a welded cylindrical structure with fiat ends. Each MPC is an
assembly consisting of a honeycombed fuel basket, baseplate, canister shell, lid, and closure
ring. The outer diameter and cylindrical height of each MPC is fixed. However, the number of
spent fuel storage locations in each of the MPCs depends on the fuel assembly characteristics.
For the HI-STAR 100 System transporting fuel debris in a MPC-68F, the MPC provides the
second inner container, in accordance with 10 CFR 71.63. The MPC pressure boundary is a
strength-welded enclosure constructed entirely of a stainless steel alloy.
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ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9261 - Revision No. 1 - Docket No. 71-9261

- 5. a. (2) Description (continued)
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 overpack forms an internal cylindrical cavity for housing
the MPC. The outer surface of the overpack inner shell is buttressed with intermediate steel
shells for radiation shielding. The overpack closure plate incorporates a dual O-ring design to
ensure its containment function. The containment system consists of the overpack inner shell,
bottom plate, top flange, top closure plate, top closure inner O-ring seal, vent port plug and seal,
and drain port plug and seal.

Impact Limiters
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.

VY v, S YWY VWY VI VeV YEN Ve VW B VY VYW, YR VWUV T8¢ FET IWT VA{ NI SE{ Mt 3

(3) Drawings

The package shall be constructed and assembled in accordance with the following drawings or
figures in Hoitec International Report No. HI-951251, Safety Analysis Report for the Hoitec
Intemational Storage, Transport, And Repository Cask System (HI-STAR 100 Cask System),

i
I
|
Revision 9: i
. - I
(a) HI-STAR 100 MPC-24 Drawing C1395, Sheets 1-4, Rev. 1 i
Drawing C1396, Sheets 1-4, 6, Rev. 1; and Sheet5,Rev. 0 | ||
) Drawing BM-C1478, Sheets 1& 2, Rev. 1 g
E (b) HI-STAR 100 MPC-GB Drawing C1401, Sheets 14, Rev. 1
- and MPC-68F Drawing C1402, Sheets 1-4, 6, Rev. 1; and Sheet 5, Rev. 0
b Drawing BM-C1479, Sheets 1& 2, Rev. 1
(c) HI-STAR 100 Overpack Drawing C1397, Sheet 1, Rev. 2; and Sheets 2-7 Rev. 1

Drawing C1398, Sheets 1-3, Rev. 1
Drawing C1399, Sheets 1-2, Rev. 1; and Sheet 3, Rev. 2
Drawing BM-C1476, Sheet 1, Rev. 1; and Sheet 2, Rev. 2

(d) HI-STAR 100 Impact Limiters  Drawing C1765, Sheets 1-6, Rev. 1; and Sheet 7, Rev. 0

(e) HI-STAR 100 Assembly Drawing C1782, Rev. 1
for Transport
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9261 - Revision No. 1 - Docket No. 71-9261

5. b. Contents
(1) Type and Form, and Quantity of Material

(a) Fuel assemblies meeting the specifications and quantities provided in Appendix A to this

Certificate of Compliance and meeting the requirements provided in Conditions 5.b(1)(b)
through 5.b(1)(g) below are authorized for transportation.

(b) The following definitions apply:

Damaged Fuel Assemblies are fuel assemblies with known or suspected cladding defects,
as determined by review of records, greater than pinhole leaks or hairline cracks, missing
fuel rods that are not replaced with dummy fuel rods, or those that cannot be handled by
normal means. Fuel assemblies which cannot be handled by normal means due to fuel
cladding damage are considered fuel debris.

Damaged Fuel Containers (DFCs) are specially designed fue! containers for damaged fuel
assemblies or fuel debris which permit gaseous and liquid media to escape while minimizing
dispersal of gross particulates. The DFC designs authorized for use in the HI-STAR 100 are
shown in Figures 1.2.10 and 1.2.11 of Holtec international Report No. HI-851251, Rev. 9.

Fuel Debris is ruptured fuel rods, severed rods, loose fuel pellets, and fuel assemblies with
known or suspected defects which cannot be handled by normal means due to fuel cladding
damage.

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.
Partial fuel assemblies, that is fuel assemblies from which fuel rods are missing, shall not be
classified as intact fuel assemblies unless dummy fuel rods are used to displace an amount
of water greater than or equal to that displaced by the original fuel rod(s).

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

Planar-Average Initial Enrichment is the average of the distributed fuel rod initial
enrichments within a given axial plane of the assembly lattice.

(c) For MPCs partially loaded with stainless steel clad fuel assemblies, all remaining fuel

assemblies in the MPC shall meet the more restrictive of the two limits for the stainless steel
clad fuel assemblies or the applicable Zircaloy clad fuel assemblies.

(d) For MPCs partially loaded with damaged fuel assemblies or fuel debris, all remaining

Zircaloy clad intact fuel assemblies in the MPC shall meet the more restrictive of the two
limits for the damaged fuel assemblies or the intact fuel assemblies.
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” ) 5.. b. (1) Type and Form, and Quantity of Material (continued)

(e) For MPC-68s partially loaded with array/class 6x6A, 6x6B, 6x6C, or 8x8A fuel assemblies,
all remaining Zircaloy clad intact fuel assemblies in the MPC shall meet the more restrictive
of the two limits for the 6x6A, 6x6B, 6x6C, and 8x8A fuel assemblies or the applicable
Zircaloy clad fuel assemblies.

(f) PWR control rods, burable poison rod assemblies, thimble plugs, and other non-fuel
hardware are not authorized for transportation.

(9) BWR stainless-steel channels and control blades are not authorized for transportation.
c. Transport Index for Criticality Control
The minimum transport index to be shown on the Iabei fdr nuélear criticality control: 0
6. For operating controls and procedures, in addition to the requirements qf Subpart G of 10 CFR Part 71:
a. Each package shall bevboth prepa'red for shipment and operated in abcordance with detailed written

operating procedures. Procedures for both preparation and operation shall be developed. At a
minimum, those procedures shall include the following provisionS'

10T TATTAT TAT AT

\ (1) Identification of the fuel to be Ioaded and mdependent venf cation 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 of the
requirements of 10 CFR 71.87 has been satisfied.

(3) The package must satisfy the following !eak testlng requ:rements
(a) All overpack contamment boundary seals shall be leak tested to show a leak rate of not

greater than 4.3 x 10° atm cm*sec (helium). The leak test shall have a minimum sensitivity |
of 2.15 x 10°® atm cm®sec (helium) and shall be performed: |

T I8TTATIATTAT TATTATIATTATTAT

TIATIATIATIATTAT 8T

(i) before the first shipment;

(i) within the 12-month period prior to each successive shipment;

(iii) after detensioning one or more overpack lid bolts or the vent port plug; and
(iv) after each seal replacement.

(b) Before each shipment, all containment boundary seals shall be leak tested using a test with
a minimum sensitivity of 1 x 10 atm cm¥sec. If leakage is detected on a seal, then the seal |
must be replaced and leak tested per Condition 6.a(3)(a) above.

(c) Each containment boundary seal must be replaced after each use of the seal.

(4) The rupture discs on the neutron shield vessel shall be replaced every 5 years.
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) 6. a (continued) 3‘

(5) Al MPCs shall be leak tested at the time of closure to show a leak rate of no greater than
5 x 10 atm cm®/sec (helium). |

(6) .Water and residual moisture shall be removed from the MPC in accordance with the following
specifications:

(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.

(7) Following vacuum-drying, the MPC shall be backfilled with ©9.995% minimum purity helium:
> 1 atm and < 28.3 psig for the MPC-24, and > 1 atm and < 28.5 psig for the MPC-68 and |
MPC-68F.

(8) Water and residual moisture shall be removed from the HI-STAR 100 overpack in accordance
with the following specifications: :

(a) The MPC shall be evacuated to a pressure of less thén or equal to 3 torr.

(b) The overpack cavity shall hold a stable pressure of less than or equal to 3 torr for at least
30 minutes.

X

(9) Following vacuum drying, the overpack shall be backfilied with helium to > 10 psig and < 14
psig.

(10) The following fasteners shall be tightened to the torque values specified below:

[

B

B

1

B

E Fastener Torgue (ft-lbs)

@ Overpack Closure Plate Bolts 2895 + 90 |
5 Overpack Vent and Drain Port Plugs 45 +5/-0 |
& Top Impact Limiter Attachment Bolts 256 +10/-0

5 Bottom Impact Limiter Attachment Bolts 1500 +45/-0

E‘ Tie-down Bolts 250 +20/-0

E Transport Frame Bolts 250 +20/-0

i
&
]
[
&
L]
E
K
E
E

) (2) The MPC shall be pressure tested to 125% of the design pressure. The minimum test
pressure shall be 125 psig.

(11) Verify that the appropriate fuel spacers, as necessary, are used to position the fuel in the MPC
cavity.

b. All acceptance tests and maintenance shall be performed in accordénce with detailed written
procedures. Procedures for fabrication, acceptance 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.
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V6. b (continued)

(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-sheli (LTS) weld shall be verified 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 the acceptance requirements of ASME B&PV Section IIl, NB-5350. The inspection
process, including findings (indications) shall be made a permanent part of the licensee’s
records by video, photographic, or other means providing an equivalent retrievable record of
weld integrity.

(5) The radial neutron shield shall have a minimum thickness of 4.3 inches and the impact limiter
neutron shields shall have a minimum thickness of 2.5 inches. Befora 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 of each
shipment. The periodic verification shall be performed by radiation measurements with either
loaded contents or a check source. Measurements shall be performed at a minimum of 12
locations on the radial neutron shield and at a minimum of 4 locations on each impact limiter

(7) The first 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 installed and all inside and outside surfaces are painted per
the Design Drawings specified in Section 1.4 of the SAR, Rev. 9. A test cover plate shall be
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 fabricated adequately
to meet the design heat transfer capability.

(8) For each package, a periodic thermal performance test shall be performed every 5 years or
prior to next use, if the package 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 minimum acceptable °B loading is 0.0267 g/cm? for the MPC-24 and
0.0372 g/cm? for the MPC-68, and 0.01 g/cm?for the MPC-68F. The "B loading shall be
verified by chemistry or neutron attenuation techniques.

(10) The minimum flux trap size for the MPC-24 is 1.09 inches.

(11) The minimum fuel cell pitch for the MPC-68 and MPC-68F is 6.43 inches.

(12) The package containment verification leak test shall be per ANSI 14.5.
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7. The maximum gross weight of the package as presented for shipment shall not exceed 282,000 | &
pounds. 2

. The package shall be located on the transport vehicle such that the bottom surface of the bottom impact
limiter is at least 6 feet (along the axis of the overpack) from the edge of the vehicle. |

9. The personnel barrier shall be installed at all times while transporting a loaded overpack.

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

11. Expiration Date: March 31, 2004
Attachment: Appendix 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 9, dated April 20, 2000. |

.FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: May 11, 2000
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APPENDIX A
CERTIFICATE OF COMPLIANCE NO. 9261, REVISION 1
MODEL NO. HI-STAR 100 SYSTEM
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