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AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically
access NUREG-series publications and other
NRC records at NRC's Public Electronic Reading
Room at www.nrc.gov/NRC/ADAMS/index.html.
Publicly released records include, to name a few,
NUREG-series publications; Federal Register
notices; applicant, licensee, and vendor
documents and correspondence; NRC
correspondence and internal memoranda;
bulletins and information notices; inspection and
investigative reports; licensee event reports; and
Commission papers and their attachments.

NRC publications in the NUREG series, NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from
one of these two sources.
1. The Superintendent of Documents
U.S. Government Printing Office
P. O. Box 37082
Washington, DC 20402-9328
WWW.access.gpo.gov/su_docs
202-512-1800
2. The National Technical Information Service
Springfield, VA 22161-0002
www.ntis.gov
1-800-533-6847 or, locally, 703—805-6000

A single copy of each NRC draft report for
comment is available free, to the extent of
supply, upon written request as follows:
Address: Office of the Chief Information Officer,
Reproduction and Distribution
Services Section
U.S. Nuclear Reguiatory Commission
Washington, DC 20555-0001
E-mail:  DISTRIBUTION@nrc.gov
Facsimile: 301-415-2289

Some publications in the NUREG series that are
posted at NRC's Web site address
www.nrc.gov/NRC/NUREGS/indexnum.htmi

are updated periodically and may differ from the
last printed version. Although references to
material found on a Web site bear the date the
material was accessed, the material available on
the date cited may subsequently be removed
from the site.

Non-NRC Reference Material

Documents available from public and special
technical libraries include all open literature
items, such as books, journal articles, and
transactions, Federal Register notices, Federal
and State legislation, and congressional reports.
Such documents as theses, dissertations, foreign
reports and translations, and non-NRC
conference proceedings may be purchased from
their sponsoring organization.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory
process are maintained at—

The NRC Technical Library

Two White Flint North

11545 Rockville Pike

Rockville, MD 20852-2738

These standards are available in the library for
reference use by the public. Codes and
standards are usually copyrighted and may be
purchased from the originating organization or, if
they are American National Standards, from—
American National Standards Institute
11 West 42™ Street
New York, NY 10036—8002
www.ansi.org
212-642-4900

The NUREG series comprises (1) technical
and administrative reports and books
prepared by the staff (NUREG-XXXX) or
agency contractors (NUREG/CR-XXXX), (2)
proceedings of conferences
(NUREG/CP-XXXX), (3) reports resulting
from international agreements
(NUREG/IA-XXXX), (4) brochures
(NUREG/BR-XXXX), and (5) compilations of
legal decisions and orders of the Commission
and Atomic and Safety Licensing Boards and
of Directors’ decisions under Section 2.206 of
NRC's regulations (NUREG—0750).
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FOREWORD

The purpose of this directory is to make available a convenient source of information on
packaging approved by the U.S. Nuclear Regulatory Commission. To assist in identifying
packaging, an index by Model Number and corresponding Certificate of Compliance Number is
included at the front of Volumes 1 and 2. An alphabetical listing by user name is included in the
back of Volume 3 for approved Quality Assurance programs. The reports include a listing of all
users of each package design and approved Quality Assurance programs prior to the

publication date of the directory.



A-0109
ABB-2901
ANF-250
AP-101

ATR

AlG ICDC
Alw-3 PUSC
B-3

BCL-2
BCL-3
BMI-1

BUSS R-1
BW-2901
c-1

CE-B1

CGN RCDP
CI-20WC-2
CI-20WC-2A

CNS 1-13C

CNS 1-13C II

CNS 1-13G

CNS 10-160B

CNS 3-55

CNS 8-120B

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

CERTIFICATE #
6280
9274
9217
9071
9089
9795
9787
6058
3068
9067
5957
9511
9251
9036
9272
9794
9098
9098
9081
9152
9216
9204
5805
9168
9203

10/31/2000

MODEL #

D1G CB-TS

D2G POWER UNIT

EAGLE

ECO-PAK OP TU

ESP-30X
F-294

FL 10-1
FPD-100

FSV-1

FSV-1 UNIT 3

FSV-3

GA-4

GE-100
GE-500
HI-STAR 100

IF-300

INNER HFIR UN

IR-100
LCG-25A
LCG-25B
LCG-25C
M-130
M-140
M-160

MCC-3

CERTIFICATE #
9792
6441
9287
9288
9284
9258
9009
9057
6346
9277
6347
9226
5926
9049
9261
9001
5797
9157
4888
4888
4888
6003
9793
9781

9239



MODEL #
MCC-4
MCC-5
MO-1
MODEL B
MODEL 1 S-6213
MODEL 2 S-6213
MW-3000
N-55
NAC-LWT
NAC-STC
NAC-1
NCI-21PF-1
NFS-URANYL NIT.
NLI-1/2
NLI-10/24
NNFD 5X22
NNFD-10
NONE SPECIFIED
NPI-20WC-6
NPI-20WC-6 MKII
NRBK-41
NUHOMS-MP187
OP-100
OP-660

OPL-660

U.S. NUCLEAR REGULATORY COMMISSION

INDEX OF CERTIFICATES BY MODEL NUMBER

CERTIFICATE #
9239
9239
9069
6206
29186
9186
9030
8070
9225
9235
9183
9234
5059
9010
2023
9250
6357
6406
9102
9215
9221
9255
9185
9283

9283

10/31/2000

vi

MODEL #
ORNL TRU CALIF
OUTER HFIR UN
PADUCAH TIGER
PAS-1
PAT-1
PAT-2
PATRIOT
PWR-2 CORE BAR.
RA-3
RH-TRU 72-B
SENTINEL-100F
SENTINEL-25A
SENTINEL-25B
SENTINEL-25C
SENTINEL-25C3
SENTINEL-25D
SENTINEL-25E
SENTINEL-25F
SENTINEL-8
SNAP-21
SP-1
Sp-2
SP-3
SPEC 2-T

SPEC-150

CERTIFICATE #
5740
5797
6553
9184
0361
9150
9292
9791
4986
9212
5862
4888
4888
4888
4888
4888
4888
4888
9030
5830
9248
9248
9248
9056

9263



MODEL #
SPEC-300
SRP-1
ST
S3G CBDCA
S5W POWER UNIT
S5W REC. COMPT.
S5W REFUEL.SRCE
S6G REC. COMPT.
T-2
T-3
TN-BRP
TN-FSV
TN-RAM
TN-REG
TN-8
TN-8L
TN-9
TRIGA-I
TRIGA-TII
TRUPACT-II
UBE-1
UBE-2
UNC-2600
UNC-2901

URIPS-8A

U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER

CERTIFICATE #
9282
9285
9246
9786
5580
9788
5757
9788
5607
9132
9202
9253
9233
9206
9015
9015
9016
9034
9037
9218
9280
9281
5086
6294

6786

10/31/2000

|  URIP
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| WE-1
| 10-1
| 10-1
I 125-
| 1500
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| 1813
| 2000
| 235R
| 3-82
| 4.5

| 420

| 5103
| 5103
| 5979
| 5984
| 6400
| 650L
| 6717
| 680-
| 702

| 715

| 741-

vii

MODEL #

S-8B

0

35B
42

B

61

75

001

B

TON CF

2-1

2-2

-B

OP

oP

CERTIFICATE #
6786
9196
9289
9210
9208
9200
5939
5796
5796
9228
6386
6574
6642
9245
6581
9252
5979
5984
6400
9269
6717
9035
6613
9039

9027



U.S. NUCLEAR REGULATORY COMMISSION
INDEX OF CERTIFICATES BY MODEL NUMBER
10/31/2000

MODEL # CERTIFICATE # | MODEL # CERTIFICATE #

770 9148 |
771 9107 |
8142 5149 |
855 9165 |
865 9187 |
92721 6078 |
927C1 6078 |

934 9243 |
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f5| NRCFORM618 U.S. NUCLEAR REGULATORY COMMISSION gt
(3-96) - CERTIFICATE OF COMPLIANCE o
g=| 1OCFR7I FOR RADIOACTIVE MATERIALS PACKAGES ~

]
b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES 4

7 USA/0361/B(U)F-85 1 4

1. a CERTIFICATE NUMBER

0361

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."

LIWLI9LS9L

kS

o

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. oy

2.

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: ~g

.

U.S. Nuclear Regulatory NUREG-0361; Safety Analysis Report for the '
Commission Plutonium Air Transportable Package Model o

Washington, DC 20555 No. PAT-1, as supplemented.

25

@ . DOCKET NUMBER 71-0361

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

(a) Packaging

K(

{1) Model No.: PAT-1

R {

k?

; (2) Description
A stainless steel containment vessel (designated TB-1) surrounded by a stainless

R steel and redwood overpack (designated AQ-1). The contents are sealed within a

= stainless steel product can {(designated PC-1) inside the containment vessel.

4 The AQ-1 overpack is a right circular cylinder, approximately 42-1/2 inches long by
% 24-1/2 inches outside diameter. The walls of the overpack consist of approximately
= 8 inches of grain oriented redwood encased within double stainless steel drums. The
ends of the drums are doubly closed. A copper heat conducting element and an
aluminum load distributer are encased within the redwood.

YR(IRT IRC R

The TB-1 containment vessel is approximately 8-1/2 inches outside

length by 6-3/4 inches outside diameter. The minimum wall thickness

of the vessel is approximately 1/2 inch. The interior cavity of the vessel is a right
circular cylinder, 4-1/4 inches diameter, with hemispherical ends. The vessel is

2 closed by 12, 1/2-inch diameter bolts and doubly sealed with a copper gasket and
o knife edges and an elastomer O-ring.

8 T
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 0361 - Revision No. 7 - Docket No. 71-0361

7

TA~ 70 AT AT TBT 743

{a) Packaging (continued)

LIVLIWL QLWL QL VL S92 SOL

(2) Description {continued)
The weight of the package is approximately 500 pounds. The weight of
the TB-1 containment vessel, when loaded with 4.4 pounds of contents
is approximately 41.7 pounds.

Drawings and Specifications

RO YRY YRC SRC YRV SRV SR YR YR? SRC IRV

The Model No. PAT-1 packaging is fabricated in accordance with the drawings and
specifications in Section 9.0 of the Safety Analysis Report, NUREG-0361 as
supplemented by Issue B of Drawing Nos. 1004, 1009, 1013, 1016, 1017, 1018,
1019, 1020 and 1022.

R

Contents
{1)  Type and form of material

Plutonium oxide and its daughter products, inany solid form. The plutonium oxide
may be mixed with uranium oxide and its daughter products, in any solid form.

Maximum quantity of material per package and additional permissible contents

i) Maximum 2.0 kg total radioactive rriateria!, plus: maximum 16 grams of water
and 10 grams of polyethylene or polyvinyichloride bagging material. The
maximum decay heat load of the contents may not exceed 25 watts.

Maximum 200 grams total radioactive material, plus: maximum one gram of
water, maximum 200 grams of metal canning material (in addition to the PC-1
product can, Drawing No. 1024), maximum 64 grams of aluminum foil or
honeycomb (in addition to the top spacer, Drawing No. 1015), maximum 175
grams of glass and maximum 35 grams polyethylene or polyvinylchloride
bagging material. The maximum decay heat load of the contents may not
exceed 25 watts.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

T 785 TAT 187 145 107 107 145 187 145 185 %

The PC-1 product can (Drawing No. 1024) and the top spacer (Drawing No. 1015)
need not be used when the contents include 20 curies or less of plutonium.

Prior to first use, each packaging shall meet the acceptance tests and standards specified in
Subsection 8.1 and Section 9.0 of the Safety Analysis Report.

Y 787 107 787 147 145 187 T

Prior to each shipment, the package shall meet the tests and criteria specified in Subsection 8.2
of the Safety Analysis Report.

2

e
=t
A
e
A
~.
A
~
=
~
.
~
.
~
.
-~
.
G
A
~
=t
~
A
~
A
~ |
A
~ |
A
e
A
|~ |
A
~ |
A
|
o
|
.
.
2.
~.
-
|~
%
~.
A
~.
0.
|~
.
g
g
~
.
~
£
~g
A
~
A

.
.
~
o,
~
A

.
-,

&
~

4
=
= |
A
=~
A

3

ol
A~
A
=~

N

3
.

3

=1
=
®.
~.
®.
=
o
~,
1
~
2
=
A4
~
o
~
A
=~
o

4

TAT 787 T4 147 76Y

K




g

NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 0361 - Revision No. 7 - Docket No. 71-0361

=4

3

¥ 8 3% T

The package shall be prepared for shipment and operated in accordance with the procedures
specified in Section 7.0 of the Safety Analysis Report.

The systems and components of each packaging shall meet the periodic tests and criteria
specified in Subsection 8.3 of the Safety Analysis Report.

Repair and maintenance of the packaging shall be in accordance with Sections 8.0 and 9.0 of the
Safety Analysis Report.

The packaging shall be designed, procured, fabricated, accepted, operated, maintained, and
repaired in accordance with a quality assurance plan approved by the Nuclear Regulatory
Commission for this purpose.

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 abcard aircraft on the main deck in the aft-most location
that is possible for cargo of its size and weight. No other type cargo may be stowed aft of
the package(s).

The package(s) must be securely cradled and tied-down to the main deck of

the aircraft. The tie-down system must be capable of providing package restraint against
the following inertia forces acting separately relative to the deck of the aircraft:

Upward, 2g; Forward, 9g; Sideward, 1.5g; Downward, 4.5g.

Cargo which bears one of the following hazardous material labels may not be transported
aboard an aircraft carrying a package(s):

Explosive A Non-Flammable Gas
Explosive B Flammable Liquid
Explosive C Flammable Solid
Spontaneously Combustible Flammable Gas
Dangerous When Wet Oxidizer

Organic Peroxide Corrosive

This restriction does not apply to hazardous material cargo labeled solely as:

Radioactive | Poison
Radioactive |l Poison Gas
Radioactive Il Irritant
Magnetized Materials Etiologic Agent

V2 O 92 0199990005001 02 92 92 92 02 OLO0L02 0 0292 92 02102 00592 0L P2 92 W2 02 92 02001 L 592

K A S R 8y % e

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

The package authorized by this certificate is hereby approved for transportation of plutonium by
air.

Expiration date: September 30, 2003.

9
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glgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 0361 - Revision No. 7 - Docket No. 71-0361

BEFERENCFS

Safety Analysis Report for the Plutonium Air Transportable Package Model Number PAT-1,
NUREG-0361, June 1978.

Sandia Laboratories application dated February 20, 1980.
Supplements dated: July 27, 1990 and July 20, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ARyt

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: Sept. 15, 1998
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g% NRCFORMé18 U.S. NUCLEAR REGULATORY COMMISSION  |ig§
b (5% CERTIFICATE OF COMPLIANCE 1
g=| 1oceAT FOR RADIOACTIVE MATERIALS PACKAGES 3
=
s 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ::
U ~
: 4888 11 USA/4888/B( ) 1 4 .
; 2. PREAMBLE 5
:"‘ 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, o
®.

Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

E 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 3:
: a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: ~ j
Ek Department of the Air Force Teledyne Energy Systems applications ¢
Y Technical Operations Division/CC dated April 26, 1985 and August 19, 1986, e
9 6000 Patrol Road as supplemented. &
9 McClellan AFB, CA 95652-1709 3
: ¢. DOCKET NUMBER 71-4888 ;
k% 4. CONDITIONS : =
Ao This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below. o}
5 s e
: :
3 #
:E (a) Packaging f
: (1) Model No.: Sentinel-25A, LCG-25A; Sentinel-25B, LCG-25B; f
e Sentinel-25C, LCG-25C; Sentinel-25C3, -25D, -25E, and -25F .
s (2) Description ‘ &
The packages are thermoelectric genérators . The major components include the 4
' main housing, tungsten shield, housing flange, and electrical connectors. 4
' The approximate dimensions and weights for the various Model Nos. are as 3
e follows: o
3 Model No. 'Dimensions (inches) Weight (1bs.) .
} Sentinel-25A, LCG-25A 250D x 25 3000 :
; Sentinel-258, LCG-25B 25 0D x 25 3300 H
s Sentinel-25C, LCG-25C 24 0D x 32 v 2000 &
‘o Sentinel-25C3 24 0D x 32 1300 .
o Sentinel-25D 25 0D x 27 3300 )
‘o Sentinel-25E 25 0D x 34 4200 )
) Sentinel-25F 24 0D x 32 1400 =
:
3 5 s
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NRC FOR 4
B e oM etsA _ CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 4888 - Revision No. 11 - Docket No. 71-4888

5. (a) Packaging (Continued)

(3) Drawings
The packagings are constructed in accordance with the following Drawing Nos:

Model No. Drawing Nos.
A1l Models Isotopes, Inc. Drawing Nos.:

001-20000, Rev. E
001-20001, Rev. F
001-20002, Ref. F
001-20003, Sht. 1, Rev. B
001-80003

Sentinel-25A, LCG-25A Martin Company Drawing Nos.:
N0013100, Rev. A

N0013108, Rev. D
001-40000, Rev. A

Isotopes, Inc. Drawing Nos.:
001-10000, Rev. B

001-70024, Rev. C

001-70025, Sht. 1, Rev. D
001-70033, Shts. 1 & 2, Rev. A
001-70036

001-80005

Sentinel-25B, LCG-258 Martin Company Drawing Nos.:
N0013200, Rev. C
001-40012

Isotopes, Inc. Drawing Nos.:
001-70024, Rev. C

001-70025, Sht. 1, Rev. D
001-70033, Shts. 1 & 2, Rev. A
001-70036

001-80005

Sentinel-25C, LCG-25C Martin Company Drawing Nos.:
001-40004, Rev. A
001-70010
001-70012, Rev. B
001-80004

B 2 Ji
WL 929, 92 92 92 92 92 @2 @292 92 W2 QL9292 G290 02 Q502 592 S92 S92 5L UL SPL 91 (02 (92 91 UL (UL WL O2 W2 0L 0L 2 02102 SO 0L SO U2 0L 9L WL W2 P S

Isotopes, Inc. Drawing Nos.:
00110000, Sht. 1 Rev. D, & Sht. 3
001-70009, Rev. D

Sentinel-25C3 Isotopes, Inc. Drawing Nos.:
001C10000 Shts. 1 & 2, Rev. D
001-70009, Rev. D

001-70057, Rev. D

001-70060, Rev. C

001-40019, Rev. B




¥ (ngf(;:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 4888 - Revision No. 11 - Docket No. 71-4888

Sentinel-25D Martin Company Drawing No.
001-80004

Isotopes, Inc. Drawing Nos.:
001D10000 Shts. 1 & 2, Rev. C
001-70036

001-70033 Shts. 1 & 2, Rev. A
001-70025 Sht. 1, Rev. D
001-70024, Rev. C

001-40015, Rev. C

001-40006, Rev. B

Sentinel-25E Isotopes, Inc. Drawing Nos.:
001E10000, Shts. 1 & 2, Rev. E, & Sht. 3
001-70039, Rev. C
001-70025, Sht. 1, Rev. D & Sht. 2
001-70024, Rev. C
001-40017, Shts. 1 & 2, Rev. D
001-40006, Rev. B

Sentinel-25F Isotopes, Inc. Drawing Nos.:
001F10000, Shts. 1 & 2, Rev. H*
001-70070, Rev. C
001-70060, Rev. C
001-70009, Rev. D
001-40025, Rev. A

*As modified by Figure 1 of
the April 26, 1985, application.
(b) Contents

(1) Type and form of material

(i) Strontium 90 titanate doubly encapsulated in a Hastelloy or
Uniloy fuel capsule which meet the requirements of special form
radioactive material; or

(ii) Model No. Sentinel-25F may have, strontium fluoride doubly
encapsulated in Hastelloy or Uniloy fuel capsule, with a Hastelloy
C-276 liner which meets the requirements of special form
radioactive material.

(2) The maximum quantity of material per package
125,000 curies t:

6. A barrier (permitting the free circulation of air) must be provided with
sufficient separation distance to ensure that the requirement of §71.43(g) will be
met.




NRC FORM 618A U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

o Page 4 - Certificate No. 4888 - Revision No. 11 - Docket No. 71-4888

CONDITIONS (continued}

7. Eye-bolts shall be removed or covered during transportation to prevent their use as
tie-down devices of packages.

8. In addition to the requirements of Subpart G of 10 CFR Part 71, each package shall
be operated, prepared for shipment and maintained in accordance with the following
Operating Procedures and Maintenance Programs:

Model No.

Sentinel-25A, LCG-25A

Sentinel-25B, LCG-25B

Sentinel-25C, LCG-25C

Sentinel-25C3

Sentinel-25D

Sentinel-25E

Operating Procedures

Appendix E of TES-3206,
as revised

Appendix E of TES-3209,
as revised

Appendix E of TES-3210,
as revised

Appendix E of TES-3211,
as revised

Appendix E of TES-3212,
as revised

Appendix E of TES-3213,
as revised :

Maintenance Program

Appendix F of TES-3206,
as revised

Appendix F of TES-3209,
as revised

Appendix F of TES-3210,
as revised

Appendix F of TES-3211,
as revised

Appendix F of TES-3212,
as revised

Appendix F of TES-3213,
as revised

Sentinel-25F Chapter VIII of TES-3202,

as revised

Chapter IX of TES-3202,
as revised

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

January 31, 2002.
REFERENCES
Teledyne Energy Systems applications dated April 26, 1985; and August 19, 1986.
November 3, 1986; September 17 and December 2, 1991.
November 12, 1993; and December 11, 1996.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

s W Lppult

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

707 T4 745 145 145 185 145 R

10. Expiration date:

5 Y
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Teledyne supplements dated:

Department of the Air Force supplement dated:

01/30/97
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b NRCFORM 618 U.S. NUCLEAR REGULATORY COMMISSION |
Ro| 296 CERTIFICATE OF COMPLIANCE E
g 0CFRT FOR RADIOACTIVE MATERIALS PACKAGES .
? . 1. a CERTIFICATE NUMBER ‘| b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ?‘!
e ..
. 4986 38 USA/4986/AF 1 4 :
. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Item S below, mests the applicable safety standards set forth in Tide 10,
Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material."

'S b. This centificate does not relieve the consignor from compliance with any requiremcat of the regulations of the U.S. Depantment of Transportation ar 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

e a. ISSUED TO {Nome and Address) b. TI'TLE AND IDENTIFICATION OF REPORT OR APPLICATION:
b Global Nuclear Fuel - Americas, L.L.C. General Electric Company application dated '
2 P.O. Box 780 September 10, 1997, as supplemented.

k| Wiimington, NC 28402

- <. DOCKET NUMBER 71-4986

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

7 R

; i

(a) Packaging

(1) Model No.: RA-3

(2) Description

T I83 105 TAT 145 TAI TAT T

A fuel assembly and fuel rod shipping container. Packagings are right rectangular boxes
consisting of an outer container of wooden construction and a metal inner container separated

by cushioning material.

i
N
v)
i

The metal inner container is approximately 11 inches by 18 inches by 178 inches long and is
positioned within a wooden outer container approximately 30 inches by 30 inches by 207
inches long. Cushioning is provided between the inner and outer containers by phenolic
impregnated honeycomb and ethafoam. Closure is accomplished by bolts. A pressure reliet
(breather) valve is provided on the inner container, and is set for 0.5 psi differential. The total
weight of the packaging and contents is 2,800 pounds.

(3) Drawings

The packaging is constructed in accordance with the following General Electric Company
Drawing Nos.:

769E229, Revision 9
769E231, Revision 8

(4) Product Container

: The fuel rod product container is constructed in accordance with General Electric Company
'@ Drawing No.:

0028B98, Revision 0

i
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NRC FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION

3-96) .

Page 2 - Certificate No. 4986 - Revision No. 38 - Docket No. 71-4986

7

= ~ 5.(b) Contents
(1) Type and form of material

()  Unirradiated UO, fuel assemblies. Each fuel assembly is made up of either 60 or 62
rods in an 8 x 8 square array with maximum fuel cross-sectional area of 25 square
inches and a maximum fuel length of 150 inches. The maximum U-235 enrichment is
5.0 percent by weight, and the maximum average enrichment is 5.0 percent by weight.
The maximum pellet diameter, minimum clad thickness, water rod specifications, and
poison rod specifications are . accordance with Section 6.1, Appendix 8-H, of the
supplements dated June 27 and November 1, 1995.

(i)  Unirradiated UO, fuel assemblies. Each fuel assembly is made up of 74 full and partial
length rods in a 8 x 9 square array with maximum fuel cross-sectional area of 25 square
inches and a maximum fuel length of 150 inches. The maximum U-235 enrichment is
5.0 percent by weight, and the maximum average enrichment is 4.6 percent by weight.
The maximum pellet diameter, minimum clad thickness, water rod specifications, and
poison rod specifications are in accordance with Section 6.1, Appendix 8-1, of the
supplements dated June 27 and November 1, 1995.

(i) Unirradiated UO, fuel assemblies. Each fuel assembly is made up of 92 full and partial
: length rods in a 10 x 10 square array with maximum fuel cross-sectional area of 25

e square inches and a maximum fuel length of 150 inches. The maximum U-235
enrichment is 5.5 percent by weight, and the maximum average enrichment is 5.0
percent by weight. The maximum pellet diameter, minimum clad thickness, water rod
specifications, and poison rod specifications are in accordance with Section 6.1,
Appendix 8-J, of the supplements dated June 27 and November 1, 1995.

118

(v) Unirradiated UO, fuel rods, which.are COntained'within the jprdduct container specified in
5(a)(4). The maximum U-235 enrichment is 5.0 by weight. The fuel rods are clad with
zircaloy, incaloy, inconel, or stainless steel. The minimum pellet diameter is 0.340 inch,

and the maximum pellet diameter is 0.515 inch.

SISE K

(v) Unirradiated UQ, fuel rods, which may be loose or may be strapped together. The
maximum U-235 enrichment is 5.0 by weight. The fuel rods are clad with zircaloy,
incaloy, inconel, or stainless steel. The minimum pellet diameter is 0.340 inch, and the
maximum pellet diameter is 0.515 inch.

9IS TT I ) T4
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NRC FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

Page 3 - Certificate No. 4986 - Revision No. 38 - Docket No. 71-4986

" 5.(b) Contents (Continued)
= - (2) Maximum quantity of material per package
3 ()  For the contents described in 5(b)(1)(i), S(b)(1)(ii), and S(b)(1)(ii):

Two (2) fuel assemblies. Total quantity of radioactive material within a package may not
exceed a Type A quantity.

] TAT T

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

Two (2) fuel bundles. A fuel bundle is defined as any number of fuel rods contained
within the product container specified in 5(a)(4).

1)
o=
"~

—
-~

(iiiy  For the contents described in 5(b)(1)(v):

Two (2) fuel bundies. A fuel bundle is defined as a maximum of 14 fuel rods positioned
within one side (channel) of the inner container.

(c) Transport index for Criticality Control

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

For the contents described in 5(b){1)(i), S(b){1)(ii)
and 5(b)(1)(iii), and limited in 5(b)(2)(i): B _ 0.4

For the contents described in 5(b)(1)(iv}), and
limited in 5(b)(2)(ii): N 6.3 -

For the contents described in 5(b)(1)(v), and
limited in 5(b)(2)(ii): | 29

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

7. Polyethylene holders with a maximum effective thickness of 0.151 inches (0.3835 cm) may be
placed surrounding the fuel assembly up to a maximum of 0.13 grams H,O hydrogen equivalent per
cubic centimeter averaged over the assembly. The effective holder thickness is the linear average
of the maximum and minimum thickness.

13

5 8. Polyethylene shipping shims may be inserted between rods within the fuel assemblies up to a
> maximum of 0.10 grams H,O hydrogen equivalent per cubic centimeter averaged over the
assembly. The shipping shims may be used with or without the polyethylene holders.
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For shipment of fuel rods described in 5(b)(1)(iv) and 5(b)(1){(v), each fuel rod may be contained
within a polyethylene sheath with a maximum thickness of 0.01 inch. Dunnage is permitted within
the product container, and within the inner container, provided that the dunnage does not have

a hydrogen density greater than that of water.

Maximum average enrichment means the highest enrichment averaged over any axial 2zone of the
assembly.

In addition to the requirements of Subpart G ot 10 CFR Part 71, each packaging must meet the

Acceptance Tests and Maintenance Program of Chapter 6 of the application, and the package must
be prepared for shipment and operated in accordance with the Operating Procedures of Chapter 6

of the application.

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, 2003.

REFERENCES

General Electric Company application dated September 10, 1997.

Supplements dated: November 20, 1997; June 5 and 25, July 1 and 21, and August 14, 1998; and
October 14, 1898. .

- FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: May 10, 2000

12
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFR T FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
5059 12 USA/5059/AF 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,

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:

Nuclear Fuel Services, Inc. Nuclear Fuel Services, Inc., application
P. 0. Box 337, MS 123 dated March 27, 1981, as supplemented.

Erwin, TN 37650

71-5059

<. DOCKET NUMBER

4. CONDITIONS

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

(a) Packaging

(1)
(2)

(3)

Model No.: NFS Uranyl Nitrate Tank Trailer
Description

Bulk liquid insulated cargo tank trailer. The 3,800 gallon tank
trailer is of all welded construction of type 304L stainless steel.

Drawing

The tank trailer is cénstructed'in accordance with DOT
Specification MC-312.

(b) Contents

(1)

Type and form of material

Uranyl nitrate in dilute acid solution. The maximum U-235
enrichment in the uranium must not exceed 5% by weight. The U-235
content of the solution must not exceed 10 grams per liter.

The total uranium content must not exceed 357 grams per liter
(1.5M). The UO,(NO,),-6H,0 content must not exceed 50 weight
percent. The HNO, concentration will be normally 0.4M. The
freezing temperature of any of the solutions must be less than
32°F.

13
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('ggec) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5059 - Revision No. 12 - Docket No. 71-5059

(b) Contents (continued)
(2) Maximum quantity of material per package
Not more than 45,600 pounds net weight of uranyl nitrate acid solution.
Total quantity of radioactive material within a package may not exceed a
Type A quantity.
(c) Transport Index for Criticality Control

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

The solution must be at a temperature of 68°F or above at the time of packaging.
Prior to delivery to a carrier for transport, for U-235 enrichments greater than
4% by weight, the shipper must ensure that at no point along the proposed shipping
route that the ambient temperature will be less than 32°F. In the event freezing
weather is encountered, the administrative procedures and controls as specified in

Nuclear Fuel Services, Inc., application dated March 27, 1981, must be complied
with for all U-235 enrichments.

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

(a) Each package must be aCCeptance’tested and maintained in accordance with
Section 8.0 of the application, as supplemented.

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

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

Expiration date: August 31, 1996.
REFERENCES
Nuclear Fuel Services, Inc., application dated March 27, 1981.
Supplements dated: August 6, 1986, and July 18, 1991.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ol

William D. Travers, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

T 745 787 147 747 THT 185 185 18T T8 18T 187 18T 14T 187 T

Date: H \3—9 (q'e
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

JE )N

| 6o CERTIFICATE OF COMPLIANCE >

:: 10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES :j

IE 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | . PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | . TOTAL NUMBER PAGES |4
- 5086 11 USA/5086/B(U)F 1 2

g~ 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 Titie 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:
BWX Technologies, Inc. Babcock and Wilcox Company application
P.O. Box 785 dated November 29, 1993.

Lynchburg, VA 24505-0785

= ¢. DOCKET NUMBER 71-5086

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

(a) Packaging
(n Model No.: UNC-2600

{2) Description

W2 WL 99092 92 02 0292520207591 592 59291 92 W2 92592592 58201 WL 9L

It The inner container is an 11-gauge steel box with inside dimensions of 2-5/8" high x
o 7" wide x 96" long. The inner container is supported in.a 22-1/2" ID by 102-1/2"

' long, 14-gauge steel drum by an insertable cage formed by nine 21-1/2" diameter by
o 3/8" thick steel plates, spaced approximately 12" apart, with a channel formed

e through the center of the plates by angle irons. The outer container closure is made
e with a 14-gauge drum lid with 12-gauge bolt locking ring with drop forged lugs, one

g of which is threaded, having a 5/8" diameter bolt.

: (3) Drawing

E The packaging is constructed in accordance with Thomas Gutman Consultant
2 Drawing No. B-2600-2, Sheets 1 through 6, Rev. 3.

; (b} Contents

1

% {1) Type and form of material

SOLYL 2192 59 9202509000 9292 L9991

i Unirradiated, uranium-zirconium, Naval fuel elements. The uranium may be enriched
P> to any degree in the U-235 isotope.

Ko 15

LWL WL L0009, 59192992

9292 2 9. WL 02§ O2 L0 0092929 02 920292 9191901919010 9292 W2 592925000292 9100292 00 0L 0LV 9016
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B NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION g
| ©*  Page 2 - Certificate No. 5086 - Revision No. 11 - Docket No. 71-5086 i
P (2) Maximum quantity of material per package =,
': Up to 8.9 kilograms of U-235 per package. The ratio of the weight of U-235 to the f
'e weight of U-235 plus zirconium shall not exceed 0.074. The net weight of the '
g contents shall not exceed 265 pounds.

ZE 5.(c) Transport Index for Criticality Control

2 Minimum transport index to be shown on

o label for nuclear criticality control: 1.4

: 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
Chapter 7 of the application.

(b) The package must be acceptance tested and maintained in accordance with Chapter
8 of the application.

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

8 8. Expiration date: January 31, 2004. ‘

g REFERENCES
: Babcock and Wilcox application dated November 28, 1993.

Supplements Dated: September 19, 1994; January 5, 1995; and December 21, 1998. [

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

e

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

87 767 147 1A 1Y 185 187 47 147 74T 14T 185 185 18T
LWL 101 07 0L 02000000 VLIPSO SO L2 9201 0101 0L 02 OLOLOLOLOLOLOL 002 O OLOL OO OO0 192 92 92 W2 92 91 9§
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
{6-2000)

10CFRTY CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
Y. 5. CERTIFICATE NUMBER b REVISIONNUMBER | c. PACKAGE IDENTIFICATION NUMBER 3. PAGE NUMBER | ®. TOTAL NUMBER PAGES ,’
5149 10 USA/5149/B( )F 1 2

2. PREAMBLE

a  This cerlificate is issued to cartify 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 Radicactive Material.”

b. This certificate does not relieve the consignor from compliance with any requiremant 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
BWX Technologies, Inc. Babcock & Wilcox Company application dated
P.O. Box 785 September 20, 1979, as supplemented.

Lynchburg, VA 24505

¢. DOCKET NUMBER 71-5149

e

4. CONDITIONS T, Ged 2 .
This certificats is conditional upon fulfilling the requirsimenia 8t 10 CFR Part 74, assappligatde, and the conditions specified below.

S (a) Packaging
(1
(2)

‘:?3'”’0 o,

£

B, &
2

x:Gompany’s application

(b)  Contetits

(2) Maximﬁm\‘guantity of material per package

One fuel clustdr coptainisig U285 With inserted poison fixture as specified

in Babcock & Wilcox Company’s application dated September 20, 1979.

(¢)  Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: - 25.0

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

7. Use of packaging fabricated after August 31, 1986, is not authorized.

PRINTED ON RECYCLED PAPER

17
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:\: NRC FORM 618A ) CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION \:
PN} (6-2000) 9
S 10CFR71 \,‘
K Cortificate No. 5149 Revision No. 10 Docket No.  71-5149 Page 2 of 2  Pages ;:
P ' &
~ In addition to the requirements of Subpart G of 10 CFR Part 71: %
\\
7/
R (a) The package shall be prepared for shipment and operated in accordance with :/
3 the Operating Procedures in the application supplement dated May 18, 1990. N
N %
N . . . . . . Ny
X (b)  The package shall be maintained in accordance with the Maintenance Program in the 5
\‘ » * \\
N application supplement dated May 18, 1990. &
? o
N 9. Expiration date: June 30, 2005. :;
X &
N S “
N o 55 B F &
~ . . . Py gy B W F Ve G
N Babcock & Wilcox application datediSeftember 20, 1979. & ; 5
N g e 5 ;
Q . ' RN . ) Y :;‘
] Babcock & Wilcox supplements.dated: May 18, 1990, and April 27,71985. :;
N e She® pA
N . e 3 )
N BWX Technologies Inc., sﬁgplemggt\_gated: June 1, 2000. I :;:
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

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

5580 7 USA/5580/B( )F

<. 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."

291 IVLIVL 9L L 919 @10,

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 Safety Analysis Report for S5W Power Unit
Division of Naval Reactors shipping container dated August 9, 1968,
Washington, DC 20585 as amended.

c. DOCKET NUMBER 71-5580

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

(a) Packaging
(1) Model No.: S5W Power Unit
(2) Description

The S5W Power Unit shipping container (PUSC) is a container and support
assembly designed to ship and store new naval reactor power units. The PUSC
is comprised essentially of three major assemblies: (1) the outer frame, (2)
the inner frame, and (3) the shipping container. During shipment, the
shipping container is bolted to the inner frame in a horizontal position.

Two trunnions welded to the middle section of the shipping container support
the lower end of the container and also provide the means whereby the
container can be rotated from the horizontal (shipping) attitude to the
vertical (loading-unloading) attitude in the inner frame. The trunnions
turn in trunnion bases which are bolted to the inner frame. The inner frame
and shipping container are supported by the outer frame and pedestal through
80 elastic shock mounts, each of which is secured to both the inner frame and
outer frame.

Approximate dimensions of the three major assemblies of the PUSC are:
shipping container: 95 inches diameter by 234 inches; Inner Frame: 109
inches width by 52 inches height by 269 inches length; Outer Frame: 121
inches width by 56 inches height by 236 inches length. Maximum weight of the
Toaded PUSC is approximately 127,900 1bs.

Drawings

B2 192 9202 92 (92 92 92 923900090592 10500 199102 092 9 9500 0692 929292 9292 000592 02 WP

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing Nos. 936F963, Rev. 3 and 936F964, Rev. 2.

19




glgg FORM 618A CONDITIONS (continued; U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5580 - Revision No. 7 - Docket No. 71-5580

.. (b) Contents

LSO 502 W2 92502 W7 0208

(1) Type and form of material

WL

Unirradiated fuel in the form of S3G Core 3 power units with control rods
jnstalled and secured in place by holddown mechanisms.

(2) Maximum quantity of material per package
One fuel assembly.
(¢c) Transport Index for Criticality Control

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

Expiration Date: December 31, 2002.

REFERENCE

Safety Analysis Report for S5W Power Unit Shipping Container, WAPD-OP(R)SA-820 dated
August 9, 1968; Addendum to WAPD-OP(R)SA-820 dated September 28, 1987.

Naval Reactors Supplements dated: March 2, 1992 (G#92+03388) and June 11, 1997
‘6#97-03513). :

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
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NRC FORM 618
(3-96)
10CFA 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER

5607

1

b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER

USA/5607/B()F

d. PAGE NUMBER | e. TOTAL NUMBER PAGES

1 3

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
b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

T-2 Shipping Package, Safety Analysis
Report, Draft: April 1980,
as supplemented.

a. ISSUED TO (Name and Address)

U.S. Department of Energy
Washington, DC 20585

c. DOCKET NUMBER

71-5607

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.: T-2

(2) Description

Packaging for irradiated reactor fuel and components consisting of a lead encased in
steel cask, removable containment vessel insert and shipping case.

The cask is a double-walled steel circular cylinder with thickened shielding in the
center portion. The central cavity is 6.065 inches in diameter by 100 inches long.
The lead shielding is 8.0 inches thick along a 45-inch center section reduced to 4.2
inches at each 36-inch end section. The containment vessel is positioned within the
cask. Cask closure is accomplished by a gasketed and bolted steel plug. The cask is
enclosed in the shipping case which is 36 inches in diameter by 133 inches long
welded to a 4-foot by 6-foot steel pallet. The maximum weight of the packaging is

18,400 pounds.

(3) Drawings

(i)

(i)

The shipping case is constructed in accordance with DuPont Drawing Nos.:
W716539, Rev. 0; 180191, Rev. 1; 180192, Rev. 0; 180193, Rev. 1;
180194, Rev. 0; 180197, Rev. O; W716538, Rev. 0; 180195, Rev. 0;

180196, Rev. O; and 180089, Rev. 0.

The cask is constructed in accordance with General Electric Drawing Nos.:
919D755, Rev. 0; 135C5202, Rev.0; 153F966, Rev. 0; and 106D3721, Rev.
0; or it is constructed in accordance with DuPont Drawing Nos.: W239534,
Rev. 2°; 147214, Rev. 15; 147215, Rev. 2*; and 147216, Rev. 1.

* As provided in the April 12, 1983, supplement

1392 501 92 92 9.9 92 92 0297192 92 02 0250107502592 0202592 192 507 2 0191929, 92 959099,

LWL OLWLL . W2 9292592 02 9L WL 92915

W2 WL VOO L

L
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gF;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5607 - Revision No. 11 - Docket No. 71-5607

5.(a) (3) Drawings (Continued)

2 (02 581 59, 97 91 2 O 0

b (i) The ANL insert is constructed in accordance with Argonne National Laboratory

» Drawing Nos.: W0147-0227-DD, Rev 7; W0147-0228-DD, Rev. 6; W0147-0229-DC, f
i Rev. 6; W0147-0231-DD, Rev. 3; W0147-0234-DC, Rev. 4; and W0147-0312-DE, e

8 Rev. 2.

(b) Contents

ol (1 Type and form of material

g (i) Irradiated clad fuel in the form of solid metal, oxides, nitrides, and carbides of

: uranium, plutonium, or mixed uranium-plutonium contained within the ANL
insert. The clad fuel may contain small quantities of Na or NaK. The minimum
'8 cooling time must be no less than 150 days.

K (ii) Irradiated clad fuel pins of uranium dioxide enriched to up to 3.0 w/o in U-235
o contained within the ANL insert. Average exposure of fuel not to exceed 18
£ megawatt days per kilogram. The clad fuel may contain small quantities of Na
ke or NaK. The minimum cooling time must be no less than 90 days.

SLOLOL WL OOTO OO0 02 OO0 OO W20V 0L 02502 92 020101 02 502 02 S92 UL W2 02 0L 0192 101 U7 592 02 192 192 192 W1 592 WL I

i (iii) Irradiated reactor components held within the container shown in Drawing No.
ks W0147-0234-DC, Rev. 4.

o (2) Maximum quantity of material per package.
i Internal decay heat not to exceed 208 watts, and:

(i) For the material described in 5(b)(1)(i), fissile material not to exceed 1.71 kg.

T 787 AT 14T 747 787 74T YT 14T TAT 785 14T 14T 77 147 T4 145 14T 147 185 167

{ii) For the material described in 5{b)(1)(ii), fissile material (U-235) not to exceed
300 grams.

(c) Transport Index for Criticality Control
For the contents described in 5(b)(I){i)

and 5(b)(1)(ii), and limited in 5(b)(2)(i)
and 5(b)(2)(ii):

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

22
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(I;gg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 5607 - Revision No. 11 - Docket No. 71-5607

B R 8 8 3 8 )

The contents must be shipped dry. When loaded underwater, the package must be dried
using Consumer Power Company’s procedure, "T-2 Cask Liner Assembly Drying Procedure,”
Proc. No. EE&T-C12, Rev. 1, 11/12/81.

The ANL Insert must be leak tested prior to first use and annually thereafter in accordance
with the procedures specified in Argonne National Laboratories Document No.
W0195-0054-ES-00.

Prior to each shipment, the package must be leak tested in accordance with procedures
specified in Appendix A to HFEF/N OMM 6202, Rev. 2, March 17, 1981.

In addition to the requirements of Subpart G of 10 CFR Part 71 and the other conditions of
this certificate:

(a) The package shall be operated and prepared for shipment in accordance with the
Operating Procedures in Chapter 7 of the application, as supplemented; and

(b) The package must be maintained in accordance with the Maintenance Program of
Chapter 8 of the application, as supplemented.

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

Expiration date: ‘May 31, 2003.
REFERENCES
DuPont Safety Analysis Report, Draft April 1980.

Department of Energy supplements dated: February 11, April 8 and 20, 1982; April 12, 1983;
February 26, 1992; February 3, 1993; and April 22 and June 4, 1998.

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: July 24, 1998
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NRC FORM 618 U.S. NUCLEAR REGULA
%) CERTIFICATE OF COMPLIANCE GULATORY COMMISSION

TOCFR 7! FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES &

5740 5 USA/5740/B( ) 1 3

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 Safety Analysis Report for Packaging (SARP) of
Washington, DC 20585 the Oak Ridge National Laboratory TRU Californium
Shipping Container, August 7, 1981, Rev. of
Report No. ORNL-5409/R1, as supplemented.
71-5740

¢. DOCKET NUMBER

4. CONDITIONS
This certificate is conditional upon fulfilling the requirements of 10 CFR Pant 71, as applicable, and the conditions specified below.
5

(a) Packaging

(1) Model No.: ORNL TRU Californium Shipping Container
(2) Description

A 304L stainless steel encased concrete shipping cask. The outer shell
consists of two, 1/2-inch thick, 66-inch diameter hemispherical heads joined
by a 6-inch cylindrical section. The cylindrical cavity has a

1-inch thick stainless steel wall and is 3 inches in diameter x 6 inches long.
Shielding consists of 30 inches of -Btackburn Limonite concrete having a
density of approximately 175 1b/ft3. Upper and lower level

ball valves located at the end of concrete filled plugs define, isolate, and
seal the cavity. Both of these plugs have 0-ring seals, are bolted in place
and are protected with a gasketed cover plate. Fusible plugs are located in
the cover plates and the shell.

The top ball valve and plug may be replaced by other plugs for multiple source
shipments. Sources are contained in special form inner containers.

The cask is mounted onto a 1-inch thick steel base plate by eight steel 2-1/2

inch NPS Schedule 40 pipe struts. The cask is transported on a special
trailer. The package gross weight is 23,500 pounds.

24




NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

o Page 2 - Certificate No. 5740 - Revision No. 5 - Docket No. 71-5740

% 5. (a)(3) Drawing

The package and special trailer are constructed in accordance with Oak Ridge
National Laboratory (ORNL) Drawing Nos.:

; M-11230-EN-001-D Rev.
'8 M-11230-EN-002-D Rev.
g M-11230-EN-003-D Rev.
M-11230-EN-004-D Rev.
. M-11230-EN-005-D Rev.
= M-11230-EN-006-D Rev.
g M-11230-EN-007-D Rev.
g M-11230-EN-008-D Rev.
Z M-11230-EN-012-E Rev.
M-11230-EN-014-E Rev.
M-11230-EN-017-D Rev.
M-11230-EN-018-E Rev.
(Appendix A, August 7, 1981 revision of ORNL-5409/R1, as supplemented.)

OWWHRFOOONODO

(b) Contents
(1) Type and form of material
The contents consist of isotopes of Americium (Am), Curium (Cm),
Berkelium (Bk), Californium (Cf), Einsteinium (Es), and Fermium (Fm) as
a solid (metal, oxide, oxysulfate, or dry salt), contained in capsule(s)
that meet the requirements of special form radioactive material.

(2) Maximum quantity of material per package

5 17 167 18T T4 14T 14

For the contents described in 5(b)(1):
Three (3) grams and the maximum internal heat not to exceed 5 watts.

6. The contents described in 5(b) (1) must be shipped in a seal welded special form
inner container as described in section 5.2.1 of the application.

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

7 707 185 187 14T 147 167 167 187 %

(1) Each packaging must be maintained in accordance with the supplement dated
May 10, 1991; and

20 28 2 28 2% 0 SR CO% O R 7% % TR % W N 78 %S % TR I8N T8 S 8 B S S R RN R S S S IS S I JE IS S S I IR

SR SRI SRU IR(

(ii) The package must be prepared for shipment and operated in accordance with the
supplement dated May 10, 1991.

8. A minimum of two lifting ribs shall be used to 1ift the package.

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

T 787 147 185 78 A5 18T 18T T

10. Expiration date: July 31, 2001.

25
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 5740 - Revision No. 5 - Docket No. 71-5740

REFERENCES

Safety Analysis Report for Packaging (SARP) of the Oak Ridge National Laboratory TRU
Californium Shipping Container, August 7, 1981, revision of Report No. ORNL-5409/R1.

Supplements dated: April 4, 1986; March 26, April 23, and May 10, 1991; June 4, 1992;
and May 13, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

iy

William D. Travers, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

14T 185 187 14T 14T 145 14T 147 14)

783

785 783 1

-~y
4
=g
o2
~ .
=
=~
o
~g
=
~
=1
o
1
.
L
=4
~g
o
~g
=t
~ |
o
~g
A
4
i~
g
I~
o
[~
=t
=
4
~ |
!
-~ |
1
~
=L
|~ |
4
N |
1
|~
4
=
A
|~
L
~
1
~.
A
~
o
|~
g
~ .
g
.
A
~
e
~.
=
~.
o
.
.
.
®.
=~ .|
2.
|~
=
~,
A
~,
=
~
o
~,
».
E‘
B‘
-
B‘
S‘
F‘
~

26

R R R A

L AQLIQL S92 AP (PL (9L SQL Q2 QL QLS9 \PL QL SQL QL QL SPL S




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE
10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES
1. 2. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
) 5757 7 USA/5757/B( )F 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.”

i~
: 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:

I~

U.S. Department of Energy Safety Analysis Report for S5W

Division of Naval Reactors Refueling Source shipping container

Washington, DC 20585 dated February 14, 1968, as supplemented

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

S.

(a) Packaging
¢ Model No.: S5W Refueling Source
2 Description

The S5W Refueling Source shipping container consists of two structures, one nested
within the other, having an overall envelope of 5 feet, 5 inches diameter by 9 feet, 5-5/8
inches length. The outer structure, the shipping container, is a ring of polyethylene 11-1/2
inches thick with an OD of 5 feet 4 inches and length of approximately 5 feet 2 inches. The
polyethylene is canned in a %-inch thick carbon steel shell. The inner structure, the
replacement and installation container, fits into the cavity of the outer structure. This
assembly consists of a 6-1/2 inch OD, 78-5/8 inches long stainless central tube, which is
plugged at both ends by machined stainless steel forging. Three cavities are machined in
the bottom end plug to contain the neutron source assemblies. A jacket of lead, 6 inches
thick, encircles the central tube and this innermost layer of shielding to attenuate the

VLG 92 W2 92592 92 9029992 02 9292 92 W2 9291591 92 92 91392 9290

> gamma radiation. A wall of polyethylene, 8-1/2 inches thick, surrounds the lead shield and
;: is canned with a “z-inch thick carbon steel plate. Gross weight is approximately 19,000
» pounds.

(3) Drawings

The packaging is constructed in accordance with Westinghouse Electric Corporation
Drawing Nos. 905D318, Rev. C; 905D315, Rev. F; and 905D285, Rev. A.

B A R A I B TS T8
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NRC FORM 618A

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5757 - Revision No. 7 - Docket No. 71-5757

5.(b) Contents

1) Type and form of material

0]

(ii)

Radium-Beryllium special form radioactive material neutron source. These sources
may be either new or irradiated and have surface contamination as a resuit of
previous use.

Plutonium 238-Beryllium special form radioactive material neutron source. These
sources may be either new or irradiated and have surface contamination as a result
of previous use.

Maximum quantity of material per package

(i)

One, two, or three neutron sources as described in 5(b)(1)(l) and limited to a total
content of not more than 940 curies, with radium limited to not more than 2.5 curies
(gms) and total emission rate of 3.8 x 107 n/sec. These sources are limited to a
combined surface contamination of not more than an A, quantity of radioactive
material.

One, two, or three neutron sources as described in 5(b)(1)(ii) and limited to a total
content of not more than 925 curies and total emission rate of 1.48 x 10° n/sec.
These sources are limited to a combined surface contamination of not more than an
A, quantity of radioactive material.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 11.2

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, 2003.

REFERENCES

Safety Analysis Report for S5W Refueling Source Shipping Container, WAPD-OP(R)S-2473 dated

February 14, 1968.

Supplements: Bettis Atomic Power Laboratory letter WAPD-OP(R)C-474 dated December 22, 1975.
Naval Reactors letter G#92-03738, dated October 15, 1992; and G#C97-03621 dated October 17, 1997.

Date: 3! MARTE

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

28




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
1o CrRT1 FOR RADIOACTIVE MATERIALS PACKAGES

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

5796 14 USA/5796/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 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:

Advanced Medical Systems Inc. Advanced Medical Systems, Inc. application
121 North Eagle Street dated June 3, 1997, as supplemented.

Geneva, OH 44041
71-5796

c. DOCKET NUMBER

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

S.

(a) Packaging
(1) Model Nos.: 181375 and 181361
(2) Description

Overpacks that provide impact and thermal protection for teletherapy head
assemblies or source exchange assemblies. The cubical overpacks covered with
16 gauge steel panels. Reinforcing steel straps and angles are welded
together and spaced to limit the openings between them to less than 6

inches. Skid runners are provided to facilitate fork 1ift usage. Dimensions
of the Model No. 181375 are 43.5"L x 39.75"W x 41"H with a maximum gross
weight of 3,750 pounds. Dimensions of the Model No. 181361 are 39"L x
34.25"W x 44.5"H with a maximum gross weight of 4,000 pounds.

Drawing

(I) The Model No. ‘181375 packaging is constructed in accordance with Advanced
Medical Systems, Inc. Drawing Nos.: E590G; D16423A; D16423B; D16424D;
D16479; D16568; C16580E; B46411; A46686A; E63790F; D181368G; D181369E (2
pages); D181375N; D184705; D184713; D200016G; D200043; D200073F;
D200074C; D200075C; D200079C; C200742-1 THRU 5; B200743-1,5; and B200745-
1 THRU 4.

The Model No. 181361 packaging is constructed in accordance with Advanced
Medical Systems, Inc. Drawing Nos.: D-T60-478-B; (C50104-B; D55100-A;
C55103-B; C55105-B; D13706A-D (2 pages); D-181356-F; D-181357-F; D-
181361-E, B181390-B; and D-200017-A.

29
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i (lgl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5796 - Revision No. 14 - Docket No. 71-5796
5. (b) Contents
(1) Type and form of material

(I) Cobalt 60 sealed sources that meet the requirements of special
form radioactive material; or

(ii) Cesium 137 in the form of cesium chloride encapsulated in sealed
sources that meet the requirements of special form radioactive
material.

(2) Maximum quantity of material per package

(I) 13,680 curies of cobalt 60 with a radioactive decay heat load not
to exceed 200 watts; or

(ii) 2,200 curies of cesium 137 with a radioactive decay heat load not
to exceed 17 watts.

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

(a) The packages must be operated and prepared for shipment in accordance with
the Operating Procedures of Chapter 7 of the application.

(b) Each packaging must meet the Acceptance Tests and Maintenance program of
Chapter 8 of the application.

Use of packaging fabricated after August 31, 1986, is not authorized.

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

Expiration date: July 31, 2002.
REFERENCES
Advanced Medical Systems, Inc. application dated June 3, 1997.
Supplements dated: July 17, 1997.

Y 185 TAY 167 ThY 787 787 18 187 187 ¥

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

MMgoﬁ@ymL Foo

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

Date: 07/31/97
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U.S. NUCLEAR REGULATORY COMMISSION

NRCFOr'M 618

K| (3-98) ° CERTIFICATE OF COMPLIANCE
g 0CRT . FOR RADIOACTIVE MATERIALS PACKAGES
:,. 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER] e. TOTAL NUMBER PAGES
: } 5797 14 USA/5797/B(U)F 1 3
2. PREAMBLE

a. This centificate is issued to certify that the 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 Radioactive Material.”

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

43 187 147 147 AT 18T 1) J

A——
A O I R T R R R R EE R

[

SR Bepariment of Energy b TR DS parment of Energy - cATIoN:
; Washington, DC 20585 application dated May 30, 1991,
B as supplemented.
2 71-5797

c. DOCKET NU’MBER
4. CONDITIONS =
This centificate is conditional upon fulfilling the requirements of 10 CFR Part 71 8s :pphcable, and the conditions specified below.

5T

S.
(a) Packaging

(1) Model No.: Inner HFIR Unirradiated Fue! Element Shipping Container, and
Outer HFIR Unirradiated Fuel Element Shipping Container

THT 4T 14T 1

L1980 W80 LW,

J U
v

(2) Description

3

Packaging for unirradiated fissile radioactive material as fuel elements for the High Flux Isotope
Reactor (HFIR). The containers are right circular cylinders with an 11-gauge carbon steel shell.
4 The lid is attached to the container with sixteen 3/8-16x1-inch steel bolts. The steel shell is filled

with stacked fir plywood rings.. The plywood rings form a central cawty which is lined with 1-inch
thick polyethylene foam. p :

The packaging for the innér HFIR fuel element has overall dlmenswns of 25 inches OD by 45
inches high, a 10—7/8-|nch dlarneter by 30-1/4-mch deep cavity, and a 660 pound gross weight.

The packaging for the outer HFIR fuel element has overall dlmensmns of 31.5 inches OD x 45.75
inches high, a 17-3/8-inch diameter by 31-1/8-inch deep cavity, and a 1,050 pound gross weight.

(3) Drawings

(i)  The packaging for the inner HFIR fuel is constructed in accordance
with Martin Marietta Energy Systems, Inc., Drawing Nos.
M-20978-EL-003E, Rev. E, and M-20978-EL-008E, Rev. C. [

&7 747 185 §

(i)  The packaging for the outer HFIR fuel is constructed in accordance
with Martin Marietta Energy Systems, Inc., Drawing Nos.
M-20878-EL-002E, Rev. D, and M-20978-EL-008E, Rev. C. i

wmmm»uuummmmnwwmmwmmmmmMum
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B NRC FO:M618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96) -

lé’age 2 . Certificate No. 5797 - Revision No. 14- Docket No. 71-5797

B A 1A A b

5. (b) Contents

(1) Type and form of material

83 187 287 187

Uranium as U,O,-Al cermet, enriched up to 95% in the U-235 isotope, and clad in aluminum,
10-mils thick, and:

(i) For the packaging described in 5(a)(3)(i), the contents are described in ORNL/TM-8220,
"Specifications for High Flux Isotope Reactor Fuel Elements HFIR-FE-3," and in the
following Oak Ridge National Laboratory Drawing Nos: E-42118, Rev. Q;

E-42112, Rev. H; D-42113, Rev. G; E-42114, Rev. H; and E-42117, Rev. H.

1 105 18T T8T 1T 1

AR I I N R S SRR

1

(i) For the packaging described in 5(a)(3)(ii). the contents are described in ORNL/TM-9220,
“Specifications for High'Fluk Isotope Reactor Fuel Elements HFIR-FE-3," and in the
following Oak Ridge National Laboratory Drawing Nos: E-42126, Rev. M
E-42120, Rev. H; D-42121, Rev. H; D-42122, Rev. H; and E-42125, Rev. J.

(2) Maximum quantiﬂtyv"t.alik material per package

1 7T 14T 145 1A 1)

() For the contents described in 5(b)(1)(i) not more than 2.63 kg of U-235.

R

(ii) For the contents described in 5(b)(1)(ii) not more than 6.88 kg of U-235.

b b i

(c) Transport Index for Criticality Control * -

Minimum transport index to'be shown on
label for nuclear criticality control: © - _ © ..~ "0.4 .

\R7 Y1

6. The lid litting attachments iiust be blocked as shown on'Martin Mariefta Energy Systems, Inc.,
Drawing No. M-20978-EL-009E, Rev. 2, to prevent inadvertent use of the attachments during
transport. R Sl T R

1T Il T

In addition to the requiréménts of Subpart G of 10 CFR Part '7.1':

i Y7 VR YL
N

(a) Each package shall be maintained in accordarice with the Maintenance Program in Chapter 8 of
the application; S

(b) Each package shall be operated and prepared for shipment in accordance with the Operating
Procedures in Chapter 7 of the application; and

(c) The fuel element shall meet the fabrication inspection requirements of ORNL/TM-8220,
*Specifications for High Flux Isotope Reactor Fuel Elements HFIR-FE-3."

187 107 187 187 17 747 187 18T (4T 18T (A}

8. Use of packaging fabricated after December 31, 1976, is not authorized.
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B NRC FCTM 618A , CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
K| 398 .
f: Page 3 - Certificate No. 5797 - Revision No. 14- Docket No. 71-5797
' 9. The package authorized by this certificate is hereby approved for use under the general license
o provisions of 10 CFR §71.12.
: 10. Expiration date: March 31, 2002.
ks REFERENCES
b U.S. Department of Energy Application dated May 30, 1991.
f: Supplement dated: February 26, 1992, Ap:il 2, 1993, and September 23, 1996, September 2, 1998 and
; February 24, 2000.
 FOR THE U.S. NUE:LEA&REGULATORY COMMISSION
= . E. William Brach, Director.
'@ -~ Spent Fuel Project Office
o ..~ Office of Nuclear Material Safety
< . . and Safeguards - -
- 2, 2800 e T
: Date:—mﬁ 3 - ’1:': F.‘:‘::':_;' o : . ;A »
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
ARG CERTIFICATE OF COMPLIANCE
| T0CFRTI FOR RADIOACTIVE MATERIALS PACKAGES

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

5805 17 USA/5805/B( )

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:

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
140 Stoneridge Drive dated February 25, 1994.

o Columbia, SC 29210
71-5805

'~ <. DOCKET NUMBER

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

(a) Packaging

(1)  Model No.: CNS 3-55

392592 92 92 92910292 01010101 OLIVL 02 2 W2 59292 0L )

{2) Description

The package is a steel-encased, lead-shielded cask with crushable impact limiters. The
basic cask is a steel cylinder 133-3/4 inches long by 50-1/2 inches in diameter with

i maximum cavity dimensions of 36 inches in diameter by 116 inches long reduced to 111

o inches by the shield ring attached to the lid cover. Shielding.is provided by 6 inches of

= chemical lead in the sides and closure base plate .and 5-1/4 inches in the closed end.

: The outside steel encasement is made up of two, 1/2-inch plates on the sides and three

e plates totaling 2-5/8 inches on the end. The containment vessel is a 1/4-inch thick

. cylinder with a 1/2-inch end plate. The shells are welded together with the lead shielding

' poured to fill the annular and end spaces.

E The removable, flanged and recessed base plate weldment consists of 3/8-inch and 1-1/4-
inch outside plates and a 5/8-inch inside plate. The space between the plates is lead-
filled.

The base plate is secured to the cask body by means of twelve, 1-1/2-inch high strength
bolts and nuts and sealed with two silicone O-rings.

The cavity is penetrated by a vent line at the closed end and a drain line through the base
plate. The vent line is sealed by a gasketed and shielded plug. The drain line is sealed

with a 25 psig relief valve.

W 909219292 02 92 0000050102 02 02 0202 0101561 01 )

34
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 5805 - Revision No. 17 - Docket No. 71-5805

3~

5.(a) Packaging {continued)

29259 0.0 W92 @)

(2} Description (continued)

Cask appendages include two, 8-inch lifting trunnions and two, 4-inch removable tilting
trunnions on the cask side.

Removable impact limiters are provided at the cask ends and at the two, 8-inch trunnions.
b The former consist of a series of 6-inch diameter closed end tubes. Each impact limiter

; has tubes approximately 6 inches long around the end periphery. The closure end impact
limiter has 12 tubes, six about 6 inches long and six about 2 inches long, around the

> sides. The closed end impact limiter has six tubes about 6 inches long around the sides.

) A gusseted tube acts as the trunnion impact limiter.

)f'” The cask is secured horizontally to a skid which is mounted to the transport vehicle for
:E shipment. An optional sunshade is provided.

The gross weight of the package, excluding the skid and sunshade is approximately

: 70,000 pounds. The skid weighs about 4,200 pounds.

o (3) Drawings

The packaging is constructed in accordance with Chem-Nuclear Systems, Inc. Drawing

: Nos.: MOD 100, Rev. 12; C-111-D-0001, Rev. 0; and C-111-E-0002, Rev. 1: and

o ATCOR Drawing Nos.: MOD 139-1, Rev. K; MOD 140, Rev. C; MOD 124, Rev. D; 0999-
) D-07, Rev. G; and 0999-C-08, Rev. G. An optional sunshade is constructed in
accordance with Chem-Nuclear Systems, Inc. Drawing No. C-110-D-5001, Rev. 1.

B AR 2 NN RO N N % TS Y R E N8 R Y R R R B Y Y YO R N O S

E (b) Contents
(1)  Type and form of material
g Depleted Antimony-Beryllium (Sb-Be) neutron sources and irradiated metal components
[: packaged in secondary containers.
(2) Maximum quantity of material per package
. Package internal decay heat load not to exceed 250 watts. The source strength of
o depleted neutron sources not to exceed 2.3 curies of Antimony-124.
f* 6. (a) Both the inner cask cavity and the secondary container must be free of water when the
‘e package is delivered to a carrier for transport. ~
i (b} Except for close fitting items, shoring must be placed between contents, secondary
2 container and cask cavity to minimize secondary impacts due to accident sequence.

: _ (c)  The maximum gross weight of the contents, secondary container and shoring is limited to
= 9,220 pounds.

g 35
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NRC FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 5805 - Revision No. 17 - Docket No. 71-5805
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o 7. Prior to each shipment, the silicone O-ring seals (base plate and vent plug) must be inspected,
the seals must be replaced with new seals if inspection shows any defects or every six (6)
months, whichever occurs first.

765 T8}

‘s 8. Prior to delivery of the package to a carrier for transport, the package containment cavity shall
K be leak tested. The sensitivity of the test shall be at least 1 x 10™ atm-cm_3/sec (STP). In

- addition, the packaging containment cavity shall be leak tested at least once every twelve (12)
2 months. The sensitivity of the test shall be at least 1 x 10 atm-cm®/sec (STP).

E 9. The package shall be prepared for shipment and operated in accordance with the Operating

o Procedures of Section 7.0 of the application.

i 10. Each packaging must meet the Acceptance Tests and Maintenance Program of Section 8.0 of
) the application. :

3

g 11. The package authorized by this certificate is hereby approved for use under the general license
Kl provisions of 10 CFR §71.12. Fabrication of additional packagings-after December 31, 1983 is
o not authorized.

VEY

12. Expiration date: March 31, 2004.

-~y

‘REFERENCES

T 147 18T 185 1T 18T 18T 18T 14T 167 18T 165 18}

Chem-Nuclear Systems, Inc. application déted Febmary 25, 1994.
Supplement dated: February 16, 1999. | ’

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Loss I Lhlapp?

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date March 11, 1999
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NRC FORM 618

{6-2000)
10CFR 71

CERTIFICATE

OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

1.

8. CERTIFICATE NUMBER

5830

b. REVISION NUMBER

8

¢ PACKAGE IDENTIFRICATION NUMBER

USA/5830/B( )

d PAGE NUMBER

1

a. TOTAL NUMBER PAGES

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 doss not relieve the consignor from compliance with any requirement of the regulations of the U.S. Department of
Transportation ar other applicable regulatory agencies, Including the govemment of any country through or into which the packags will be

transported.

TRIS 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

a. ISSUED TO (Name and Address)
Department of the Navy

Naval Sea Systems Command

Detachment

Radiological Affairs Support Office

PO Drawer 0260

supplemented

CONDITIONS

NWS Yorktown, VA 23691-0260
This certificate Is conditional upon fulfilling ﬁ. ents of 10 CFR Part 71, as a|

71-5830

Minnesota Mining and Manufacturing Co.
Application dated June 28, 1968, as

e conditions specified below.

(a) Packaging O

(1) Model No,:

(2) Descriphis
| .

3) Drawings‘%

The

Manuta

"in 3M Report NwM -3691-33

* x K

(b) Contents

(1) Type and form of material

e
o)

Strontium 90 titanate pellets doubly encapsulated by a thin inner
liner and a 0.2-inch thick Hastelloy C primary containment capsule which
meets the requirements of special form radioactive material.

(2) Maximum quantity of material per package 33,000 curies.

37

ches long

inches in diameter
sist of an outer

al insulation;

ht of the package is

i = e innesota Mining and
g Company Drawing No. B-S -4014 and Drawings included

PRINTED ON RECYCLED PAPER
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NRC FORM 618A CONDITIONS (continued)

(6-2000)
10CFR 71
Certificate No. 5830 Revision No. 8 Docket No.  71-5830 Page 2 of 2 Page

INNNN

NN

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

)

{a) The package must be prepared for shipment, operated and maintained in accordance
with Minnesota Mining and Manufacturing Company Report No. MMM 3691-42,
"SNAP-21 Program, Phase |l, Deep Sea Radioisotope-Fueled Thermoelectric Generator
Power Supply System, Shipping and Handling Manual.”

NN

7\
N

INN

NN

I\
NN

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

NN

N

P
»

N

8. Expiration date: November 30, 2005 ‘ l

NNN

L
N

N

4

REFERENCE o o RS
Minnesota Mining and Manufa 1§nng Company application dated June 28& 1968. Department of Navy :;
supplements dated June 8 and,October 10, 1990, and September 20, 1998, April 16, 1998, and ' NG
April 27, 2000. A o 3
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
| ocrmn CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1.7 CERTIFICATE NUMBER b. REVISION NUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
5862 8 71-5862 USA/5862/8() 1 OF 2
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 does not ralieve the consignor from compliance with any requirement of the regulations of the U.S. Department of Transportation or other
applicable reguiatory agenciss, 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 ANALYS!S REPORT OF THE PACKAGE DESIGN OR APPLICATION

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

" edyne [Energy Systems application dated

Department of the Air Force
June 26:4 9_85(,@5 supplemented.

HQ ATAC/SEG @
1030 S. Highway A1A o =
Patrick AFB, FL 32925- 300@

4. CONDITIONS

5.
(a) Packaging

(1)
(2)

4 ;*‘e*@s’* “q\%f

<%

24.5 inches (éx%ludlﬁé trourling P, ]

] appmmmtety 2,600 pounds. The
140. 705" x:fs 837" OD) which is within the

’%&A; . . N W

(3) Drawings S

The packaging is constructed in accordance with the following Isotopes, Inc. Drawing Nos.:

010F10000 Sheets 1-3 {Rev. C), Generator Assembly Sentinel 100F

010-20000 Sheets 1-2 (Rev. B), Fuel Capsule Assembly

010-70003  (Rev. A) Shield Body

010-70004  Shield Plug

001-90064  Sheets 1-2 (Rev. A), Shipping Crate Sentinel RTG

001-90039 Sheets 1-2 {Rev. J), Sheet 3 (Rev. H), and Sheet 4, Pallet Assembly

39
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7 NRC FORM 618 U.S. N\UCLEAR REGULATORY COMMISSION
focrR 7t CERTIFICATE OF COMPLIANCE
| FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTFICATE NUMBER b. REVISION NUMBER <. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
II 5862 8 71-5862 USA/5862/8( ) 2 OF 2
— ——— ———— — N— — ——

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

Strontium-90 titanate doubly encapsulated in a stainless steel liner and Hastelloy or
Uniloy HC capsule which meets the requirements of special form radioactive
material.

(2) Maximum quantity of matesial pex
. §@\K ';\& .‘? 5%%@5\&}
370,000 cunq,s. “*g o S g,

\\ W

6. Fabrication of addmonamekagmgs is not authorized.

S:QN'Q“

. 'u
Q
[¢+]

7. In addition to the re@uemeru&of Subpart G of 10 CFR Part A
. \g"\ 33 '3>\ 55

(@)  The pack é‘%hall be . for smpment and¢

'SiS m the*sﬁbpie

(b)  The packag§ must bem‘ f

8. The package authcmzed by
general license prdVisTons A
\g\"‘t.
9. Expiration date: Septqmber 30 200?5

Teledyne Energy Systems apphcatlon daté;f“dum 2& 19 ;s “%

Teledyne supplements dated: August 30, 1985; and July 26. 1990.

Department of the Air Force supplements dated: November 12, 1993; August 15, 1995;
and August 25, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Tl Ml

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: October 6, 2000
40
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
TOCFR71 FOR RADIOACTIVE MATERIALS PACKAGES

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

5926 17 USA/5926/B()F 1 3

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:

General Electric Company General Electric Company application
P.O. Box 460, Vallecitos Road dated November 19, 1987, as supplemented.

Pleasanton, CA 94566

cpockeTnumeer /1 1-5926

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

{a) Packaging
(1)  Model No.: GE-100
Description

A steel encased lead shielded shipping cask. The cask is double-walled steel circular
cylinder, 20-1/4-inch diameter by 26-7/8 inch high with

a central cavity approximately 7-5/8-inch diameter by 10 inches high. Approximately
5-7/8 inches of lead surround the central cavity. The

cask is equipped with a cavity drain line and lifting device. Closure

is accomplished by a gasketed and boited steel lead filled plug. For additional
shielding lead, tungsten or uranium liners may be inserted in the cask cavity. The
maximum weight of the packaging is 4,800 pounds.

Drawings

The packaging is constructed in accordance with General Electric Company Drawing
Nos. 129D4727,Rev. 5; 129D4729, Rev. 5; 129D4730, Rev. 4;
and 129D4731, Rev. 1.

41
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' (hsllgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ..

¥ Page 2 - Certificate No. 5926 - Revision No. 17 - Docket No. 71-5926

g 5. (b) Contents

(1) Type and form of material

- (i) Byproduct and irradiated special nuclear material in the form of fuel rods, or
o plates, fuel assemblies, or meeting the requirements of special form radioactive
' ‘ material; or

" {ii) Solid nonfissile irradiated metal hardware and reactor control
. rods (blades).

: (2) Maximum quantity of material per package

-": Radioactive decay heat not to exceed 400 watts and 500 grams U-235 equivalent
e mass fissile material. (U-235 equivalent mass equals U-235 mass plus 1.66 times U-
\ 233 mass plus 1.66 times Pu mass).

o Plutonium in excess of twenty (20) curies per package must be in the form of metal,
b metal alloy or reactor elements,

K5 (c) Transport Index for Criticality Control

g5 For the contents described in 5.(b){1)(i):

§o Minimum transport index to be shown on

'y label for nuclear criticality control: 5.6

6. Shoring shall be provided to minimize movement of contents during accident
conditions of transport.

SR YRC ORC RV

7. At the time of delivery of the loaded package to a carrier for transport, the
package contents shall be dry and the fissile material unmoderated {H to X atomic

ratio less than 2).

Y 747 T T

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

Y T

Y

(a) The package must be maintained in accordance with the maintenance procedures
submitted with GE application dated January 18, 1993.

Y T4 Y

Y %

(b) The package must be prepared for shipment and operated in accordance with
the operating procedures submitted with GE application dated January 18, 1993.

5 T 745 7

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

%
©

¥

Y %

Y ¥4

i

10. Expiration date: May 31, 2003.

Y 7Y

5

s
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B glgg FORM 618A CONDITIONS {continued) U.S. NUCLEAR REGULATORY COMMISSION |
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFRTI FOR RADIOACTIVE MATERIALS PACKAGES

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

5939 28 USA/5939/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:

General Electric Company General Electric Company application
P.O. Box 460, Vallecitos Road dated November 19, 1992, as supplemented.

Pleasanton, CA 94566
71-5839

<. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: 1500

{2} Description

A steel encased lead shielded shipping cask. The cask is double-walled steel circular
cylinder, approximately 30 1/4-inch diameter by 48 ‘142 inches high with a central cavity
approximately 7-inch diameter by 25 inches high.. The diameter is reduced from 30 1/4
inches to 17 1/2 inches by cone construction at the top 7 inches of the cask.
Approximately 11 inches .of lead surround the central cavity. The cask is equipped with a
cavity drain line and lifting device. Closure is accomplished by a gasketed and bolted steel
lead-filled plug. A protective jacket consisting of an upright circular cylinder with open
bottom and a protruding box section diametrically across the top and vertically down the
sides attaches to a square pallet. Dimensions of the protective jacket are approximately 60
7/8 inches high by 50 inches wide across the box section. The outer cylindrical diameter is
36 1/2 inches and the pallet is 59 1/2 inches square. The maximum weight of the
packaging is approximately 15,500 pounds.

Drawings

2 (9192192 S92 92192 592592 02 92 0210292 92 02 92 192 02 192 929201 0L W2 92 U2 92 02 92 592 592 0L 02 59101 WL T

{i) The packaging is constructed in accordance with General Electric Company Drawing
Nos. 129D4748, Rev. 7; 129D4749, Rev. 5; and 129D4750, Rev. 9.

I3 JB\

132§

An optional canister insert is constructed in accordance with the following Chem-
Nuclear Systems, Incorporated Drawing Nos.:

2!

C-110-D-48019-001, Rev. D; and C-110-A-48019-002, Rev. C.

44

FE R B % JE W TR IR R




CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5939 - Revision No. 28- Docket No. 71-56939

Contents

(1) Type and form of material

{i) Byproduct material and special nuclear material meeting the requirements
of special form radioactive material and antimony pins encased in stainless
steel, or

{ii) Byproduct material as *SrF, or '¥CsCl capsules meeting Condition No. 6,
below, or

Solid nonfissile irradiated metal hardware and reactor control rods (blades),
or

(iii)

{iv) Stainless steel encapsulated solid metal Co-60 sources, or

{v) Byproduct material as '¥’CsCI capsules meeting Condition No. 7, below.

Maximum quantity of material per package

Not to exceed a decay heat generation of 3,120 watts and

{i) Item 5(b){1}i} above:

500 grams U-235 equivalent mass. (U-235 equivalent mass equals U-235
mass plus 1.66 times Pu mass). Plutonium in excess of 20 curies per
package must be in the form of metal, metal alloy or reactor fuel elements.

tem 5(b){1}){ii} above:

458,000 curies.

{iii) Item 5(b)(1}iv) above:

200,000 curies.

A 187 187 7607 145145 18 U

{iv) Item 5(b){1){v) above:

157,000 curies.

(c) Maximum Transport Index for Criticality Control

For contents described in 5(b){1){i)
and limited in 5(b)(2)(i):

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

45



NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 5939 - Revision No. 28- Docket No. 71-5939

For the contents described in 5(b)(1)(ii): The **SrF, capsules must be in accordance with Vitro
Drawing Nos. H-2-66759, Rev. 0; and H-2-66758, Rev. O. The '¥CsCl capsules must be in
accordance with Vitro Drawing Nos. H-2-66760, Rev. O; and H-2-66761, Rev. O. After
fabrication, the *°SrF, and '¥’CsCl capsules must be leak tested using a method having
sufficient sensitivity to detect a leak rate of 10 atm cc/sec. Any capsule with a detectable
leak may not be delivered to a carrier for transport.

For the contents described in 5(b){1){v): The '*’CsCl capsules must be contained in the canister
insert described in item 5(a){3)(ii), above. The '3’CsCl capsules must be constructed and tested
in accordance with Section 1.2.3 of the Chem-Nuclear Systems, Incorporated supplement dated
March 1, 1993. The canister insert must be operated, tested, and maintained in accordance
with Chapters 7 and 8 of the Chem-Nuclear Systems, Incorporated supplement dated March 1,
1993. The shipment period must be completed within 30 days following the placement of the
canister lid on the canister insert.

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

(a) The package shall be prepared for shipment, operated, and maintained in accordance with
the "Shipping Package Assembly/Disassembly” sections of the application, as
supplemented.

The silicone rubber lid gaskets must be reptaced within the 12-month period preceding each
shipment. Prior to each shipment the silicone rubber lid gaskets must be inspected. The
silicone rubber gaskets must be replaced if inspection shows any defects. Cavity drain line
must be sealed with appropriate sealant applied to threads of pipe plug.

The packaging shall be bubble tested within the 12-month period preceding each shipment,
and after each third use. The bubble test shall be performed by filling the cask cavity to
approximately 1/4-inch depth with water, reducing the cavity pressure to no more than 2.5
psia and holding for at least 5 minutes. Acceptance is indicated by no continuous
generation of bubbles.

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

T 185 745 745 145 T

10. Expiration date: October 31, 2003.
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gl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION o

f Page 4 - Certificate No. 5939 - Revision No. 28- Docket No. 71-5939 5
REFERENCES o

General Electric Company application dated November 19, 1992.

General Electric Company supplements dated December 12, 1997 and August 13, 1998.

Chem-Nuclear Systems, Iincorporated supplement dated March 1, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Low¥.

B Cass R. Chappell, Chief

Package Certification Section
. Spent Fuel Project Office
K Office of Nuclear Material Safety

and Safeguards

Dated: QOctober 8, 1998

92392592 9192 92 W2 W2 0292920259200 WL 9292 W2 592 0259202 0§

VLSS0 S0 00502 9292 WL I9L 92 W2 91
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES

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

57 26 USA/5957/B(_)E 1 s |
2. PREAMBLE N

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:

Department of Energy Department of Energy application dated
Washington, D.C. 20585 April 18, 1995, as supplemented.

<. DOCKET NUMBER 71-5957

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

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

(2) Description

A steel-encased lead shielded shipping cask. The basic cask body is a cylinder
33.37 inches in diameter by 73.37 inches high formed by two concentric stainless
steel shells whose annutar region is filled with lead. The outer 1/2-inch thick shell
has a 0.12-inch thick plate spot welded o it, providing a 0.06-inch thick air gap
insulator. The inner shell is 155 inches inside diameter by 54 inches inside
length. The cask lid is a stainless steel weldment having 7.75 inches of lead
shielding. The cask fid is secured to the cask by twelve steel studs which are
welded to the cask body. The cask is provided with a drain line with needle valve
and plug, pressure gauge, and a pressure relief valve. The total cask weight,
including maximum contents of 1,800 Ibs, is 23,660 Ibs.

Drawings

The cask is constructed in accordance with the following Battelle Memorial
Institute (BMI) Drawing Nos.: 43-6704-0001, Rev. B; and 41-4409-0003, Rev. B.

UL WL 929292 9
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fy NRC FORM 618A CONDITIONS (consinued) U.S. NUCLEAR REGULATORY COMMISSION i
K| 39)
o Page 2 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957
b 5. (a) Packaging (continued)
b (4) Product Containers
E;: The various authorized product containers are constructed in accordance with the
o4 following Drawing Nos.:
E” (i) Inner can assembly as shown in BMI Drawing No. 00-000-421, Rev. C.
f”* (ii) Basket Assembly as shown in BMI Drawing Nos. BCL-000-500, Rev. A;
g BCL-000-501, Rev. A; and 0048, Rev. A.
E” (iii) Fermi Fuel Element copper casting assembly as shown in BMI Drawing
:: No. K5928-5 0049D, Rev. to May 12, 1966.
E (iv) Basket Assembly as shown in BMI Drawing No. 1020, Rev. B (or with
9 alternate spacer shown in Cl Drawing No. 334D2193) or GA Drawing No.
; 9590001, Rev. A. Failed fuel assemblies must be seal welded in
e aluminum or stainless steel tubes with wall and end cap thicknesses of at
g least 0.015 inch.
: (v) Basket Assembly defined by BMI Drawing No. BCL-000-500, Rev. A, as
; modified by BMI Drawing Nos. 00-000-236, Rev. C, and BCL-000-502,
Rev. B.
(vi) Basket Assembly and storage bcan defined by BMI Drawing No.
00-000-391, Rev. C, and Atomic international Drawing No. AIHL, S8DR
0019-01, Rev. A, respectively.
(vii) inner can assembly as shown inUnion Carbide Corporation Drawing No.
101501, Rev. A.
(viii) Basket Assembly as shown in University of Missouri Research Reactor
(MURR) Drawing No. 2234, Sheets 1 through 5, Revision 0.
(ix) HFBR assembly basket and spacer plate as shown in Brookhaven
National Laboratory Drawing Nos.: BNL 93-001, Sheets 1, 2, and 3, Rev.
2, and BNL 93-002, Sheet 1, Rev. 2.
(x) Basket assembly as shown in General Electric Company

(a) Contents

(i)

Drawing No. 183C8253, Rev. 1.

(1) Type and form of material

Intact irradiated MTR- or BRR-type fuel assemblies containing not more
than 200 grams U-235 per assembly prior to irradiation. Uranium may be
enriched to a maximum 93.5 w/o in the U-235 isotope. Active fuel length
shall be approximately 25 inches.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957
5 (b) Contents (Continued)
(1) Type and form of material (Continued)

(ii) Intact irradiated Enrico Fermi Core. A fuel assembly containing not more
than 4.77 kgs U-235 prior to irradiation. Uranium may be enriched to 25.6
w/o in the U-235 isotope.

(iii) Greater than Type A quantity of radioactive material which may include
uranium enriched in the U-235 isotope, U-233, plutonium, as metal,
oxides, or compounds which are thermally stable up to 600°F. Plutonium
in excess of twenty (20) curies per package must be in the form of metal,
metal alloy, or reactor elements.

Greater than Type A quantity of byproduct material meeting the
requirements of special form radioactive material.

Greater than Type A quantity of byproduct material in normal form as
metal, oxides, or compounds which are thermally stable up to 600°F.

Irradiated Triga Type fuel assemblies described in Section 6.6 of the
application {pp. 6-23 through 6-27).

Irradiated SBDR fuel elements 0.56-inch OD by 18.7 inches long by
0.010-inch wall thickness of Hastelloy-N. The fuel material is UZrH fully
enrichedinJ-235. . ... .. . ©

Intact irradiated CP-5 fuel assemblies containing not more than 176
grams U-235 per assembly prior to irradiation. Uranium may be enriched
to a maximum 93 w/o in the U-235 isotope. Active fuel length shall be
28.5 inches.

87 147 147 747 167 14T 14T 16)

Solid nonfissile irradiated hardware which may contain encapsulated
fission monitors.

Irradiated uranium oxide waste enriched in the U-235 isotope up to a
nominal 93 w/o which is thermally stable up to 800°F.

Irradiated uranium enriched in the U-235 isotope meeting the
requirements of special form radioactive material.

Intact irradiated MURR fuel assemblies containing not more than 775
grams of U-235 per assembly prior to irradiation. Uranium may be
enriched to a maximum 93.5 w/o in the U-235 isotope. Active fuel length
shall be 24 inches.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957

b 5. (b) Contents (Continued)

(1)

Type and form of material (Continued)

(xiii) Intact irradiated MITR-II fuel assemblies containing not more than a
nominal 510 grams of U-235 per assembly prior to irradiation. Uranium
may be enriched to a maximum 93.5 w/o in the U-235 isotope. Active fuel

length shall be approximately 24 inches.

747 767

(xiv) intact irradiated High Flux Beam Reactor (HFBR) fuel assemblies
containing not more than a nominal 351 grams of U-235 per assembly
prior to irradiation. Uranium may be enriched to a maximum of 93.5 w/o in
the U-235 isotope. Active fuel length shall be nominal 24 inches.

5 787 147 187 187 U

)Y 74 X

Intact irradiated MTR-type fuel assemblies containing not more than 240
grams U-235 per assembly prior to irradiation. Uranium may be enriched
to a maximum 93.5 w/o in the U-235 isotope. Active fuel length shall be

approximately 25 inches.

[4T T4 147 787 14T T

(xvi) irradiated MTR-type fuel sections containing not more than 176 grams U-
235 per fuel section prior to irradiation. Uranium may be enriched to a
maximum 93.5 w/o in the U-235 isotope. Active fuel length per fuel
section shall be approximately 11 inches. The fuel assembly shall be
sectioned only in the non-fuel bearing regions of the assembly.

(xvii)  Intact irradiated MTR-type fuel assemblies containing not more than 282.7
grams U-235 per assembly prior to irradiation. Uranium may be enriched
to a maximum 20 w/o.in the U-235 isotope. Active fuel length shall be
approximately-25 inches. :

SEORSRT

(2) Maximum quantity of material per package

15 745 14T X

The minimum cooling time of each fuel assembly and rod is 90 days, maximum
decay heat generation per package not to exceed 1.5 kW, and the external dose
rate not to exceed 10 mrem/hr 3 feet from the external surface of the cask and:

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

Twenty-four (24) fuel assemblies as contained in product containers
specified in 5(a)(4)(ii) or 12 fuel assemblies as contained in product
containers specified in 5(a)(4)(v).

(ii) For the contents described in 5(b)(1)(ii):

One (1) fuel assembly as contained in product container specified in

5(a)(4)(iii).

For the contents described in 5(b){1)(iii):

747 T4) 14T TAT 745 147 147 187 14T 147 747 17 147 767 167 147 145

480 grams U-233 or 480 grams Pu-239 or 800 grams U-235 as contained
in product container specified in 5(a)(4)(i).
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ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 5 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957
5. (b) Contents (Continued)
(2) Maximum gquantity of material per package (Continued)
(iv) For the contents described in 5(b)(1)(iv):

Gamma sources securely confined in the cask cavity to preclude
secondary impacts during accident conditions of transport. Thermal heat
generation rate is limited to 200 watts.

For the contents described in 5(b)(1)(v):

Contained in product containers specified in 5(a)(4)(i) and limited to 200
thermal watts.

For the contents described in 5(b)(1)(vi):

Thirty-eight (38) fuel assemblies as contained in product containers
specified in 5(a)(4)(iv). Fuel assemblies with an initial enrichment (U-235
in U) of greater than 70 w/o U-235 are limited to- 19 assemblies per
product container. Shipments of less than 19 assemblies with a U-235
enrichment greater than 70 w/o may be combined with assemblies of 70
w/o U-235 or less provided: x/38 +¥/19 < 1; x = no. assy’s < 70 w/o U-
235, y = no.assy’s > 70 w/o U-235.
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For the contents described in 5{b){1}{vii):

Twenty-four (24) fuel élem{en's,pér can and six sealed cans per basket as
described in 5(a){4)(vi). Each of the six cans may contain up to 818 g U-
235 and 158 g hydrogen. The cask is limited to 4.908 kg U-235.

For the contents described in 5(b)(1)(viii):

187 767 145 745 14T 147 147 T

Twelve (12) fuel assemblies.

For the contents described in 5(b)(1)(ix):

Thermal heat generation rate is limited to 200 watts.

For the contents described in 5(b)(1)(x):

Twenty-four (24) containers each limited to 352 grams U-235 as contained
in product containers specified in 5(a)(4)(vi). The decay heat per
container is limited to 20 watts. The containers must be leak tested in
accordance with Union Carbide Corporation letter dated November 17,
1980.

For the contents described in 5(b)(1)(xi):

Twenty-four (24) capsules each limited to 100 grams U-235.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

< Page 6 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957

5 (b) Contents (Continued)

(xii) For the contents described in 5(b)(1)(xii):

Eight (8) fuel assemblies as contained in the product container specified
in 5(a)(4)(viii). The maximum burnup is 150 MWD/Assembly and the
minimum cooling time of each fuel assembly is 150 days. The maximum
radiation source term is 400,000 curies.

(xiii) For the contents described in 5(b)(1)(xiii):

Eight (8) fuel assemblies, contained in the product container specified in
5(a)(4)(viii). The maximum decay heat per package is 200 watts.

(xiv) For the contents described in 5(b)(1)(xiv):

(2) Maximum quantity of material per package (Continued)
Twenty (20) fuel assemblies contained in two baskets separated by a
spacer plate as specified in 5(a)(4)(ix). Each shipment must contain
twenty fuel assemblies. The maximum bumup is approximately 130
MWD/assembly, and the minimum cooling time is 470 days.

(xv) For the contents described in S(b){1)}(xv):

Twelve (12) fuel assemblies contained in product container specified in

5(a)(4)(v). |
(xvi)  For the contents described in 5{b)(1){(xvi):

Forty (40) fuel sections contained in the product container specified in
5(a}{4)(x). When a shipment contains less than the maximum number of
fuel sections (40), empty fuel section basket spaces must be provided
with an aluminum or steel spacer in the form of an open-ended pipe with a
minimum outer diameter of 2.5 inches and a minimum wall thickness of
0.125 inches. The spacer must be of sufficient length to replace the
absent fuel sections.

(xvii)  For the contents described in 5(b)(1)(xvii):

Eight (8) fuel assemblies contained in the peripheral locations of the

basket specified in 5(a)(4)(v). The maximum burnup is 14%, the l
maximum decay heat is 15 watts per fuel assembly, and the minimum

cool time is 120 days. Four aluminum inserts, as shown in Lockheed

Martin Drawing No. 507584, Rev. 1, must be positioned in each of the four
center basket locations.

TAS 74T 147 147 14T 74T 78T 7Y 14T 14T T4 145 185 18T T8I 14T TAT 14T 187 187 787 187 78T 16"
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gﬁgg FORM 618A CONDITIONS /continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 7 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957 l
5. (o) Transport Index for Criticality Control

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

(1) For the contents described in 5(b)(1)(iii) and 5(b)(1)(xv), and
limited in 5(b)(2)(iii) and 5(b)(2)(xv):
0.4

(2) For the contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b){1)(vi),
5(b)(1)(vii), 5(b)(1)(viii), 5(b)(1)(x), S(b)(1)(xi), S(b)(1)(xii),
5(b)(1)(xiii}, 5(b)(1)(xiv), S(b)(1)(xvi), and 5(b)(1)(xvii), and
limited in 5(b)(2)(i), 5(b}(2)(ii), 5(b)}(2)(vi), 5(b)(2)(vii),
5(b)(2)(viii), 5(b)(2)(x), 5(b)(2)(xi), S(b)(2)(xii), S(b)(2)(xiii),
5(b)(2)(xiv), 5(b)(2){xvi), and 5(b)(2)(xvii): 100

6. For Item 5(b)(1)(iii), mixtures of fissile material are authorized, provided the following
equation is satisfied:

X + Y. + Z < 1, where
480 480 . 800

X = Grams U-233 to be shipped
Y = Grams Pu-239 to be shipped
Z = Grams U-235 to be shigped

7. Except for the contents described'in S(b)(1)(ii), 5(b){1)(iv) and 5(b)(1)(xii); and limited in
5(b)(2)(ii), 5(b)(2)(iv) and 5(b)(2v_)(xii):, the cask must:be shipped dry.

8. If the cask contents of 5(b)(1)(ii), 5(b)(1)(iv) or 5(b)(1)(xii) are shipped wet, the licensee must
confirm that the pressure relief valve is operable (set pressure - 75 psig). When needed,
sufficient antifreeze in the cask must be used to prevent damage of any component of the
package by freezing.

9. Loading and unloading operations of the contents described in 5(b)(1)(iii) and limited in
5(b)(2)(iii) must preclude contact of water with the contents.

10. When the contents of 5(b)(1)(vi) are loaded wet, the optional 0.5-inch diameter drain hole
must be present in the primary basket lower plate to assure proper draining of the basket.

11.  The presence and effectiveness of the Boral poison plate in the Basket Assemblies as shown
in BMI Drawing Nos. BCL-000-500, Rev, A; 0048, Rev. A; and 00-000-236, Rev. C, must be
verified by neutron measurements prior to first use and records maintained of such
verification. Verification of the presence of the Boral must be made in each subsequent use.

12.  Contents 5(b)(1)(i) and 5(b)(1)(x) may be mixed provided the sum of the product containers
and fuel assemblies does not exceed 24.

AT 74T T4T 74T 74T 747 18T 14T 147 TAT 1T 167 TAT IAT 185 T8 1T 18T 187 14T 18T 14T 14T 18]

13.  Axial movement of fuel assemblies must be limited so that the active fuel region will remain
correctly positioned with respect to the poisoned section of the basket. Removable spacers
may be used in each section of the basket to limit axial movement of the assemblies.

7 747 74T 767 T4y
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b NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

14,

15.

16.

17.

18.

19.

20.

Page 8 - Certificate No. 5957 - Revision No. 26 - Docket No. 71-5957

Contents must be securely confined in the cask cavity to minimize movement.

Prior to each use, adequacy of containment vessel must be demonstrated by performance of
the leak test described in Section 7.1.1.1 of the application.

Gaskets and seals (cask and fuel canister) must be replaced at least every 12 months or
earlier if visible degradation occurs.

For contents described in 5(b)(1)(iii) and limited in 5(b)(2)(iii), the mass of fissile material
contained in reactor fuel must be based on the mass prior to irradiation.

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

(a) The package shall be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application. Additionally, for the contents
described in 5(b)(1)(xvii}, the package must be prepared for shipment in accordance
with the procedures specified in the supplement dated January 29, 1999.

(b) The packaging must meet the Acceptance Tests and Maintenance Program of Chapter
8 of the application.

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, 2001.

REFERENCES

Department of Energy application dated: April 18, 1995

Department of Energy supptement dated: November 20, 1995, September 4, 1998,

January 29, 1999, and April 20, 1999

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Chief

Spent Fuel Licensing Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: _Ad_g:}; IZ; 1999
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NRC FORM 18 U.S. NUCLEAR REGULATORY COMMISSION
(6-2000)
10CFRTY - CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER s. TOTAL NUMBER PAGES
5979 10 USA/5979/B() 1 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 reguiatory agencies, including the government of any country through or into which the package will be fransported.

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
Alpha-Omega Services, Inc. Alpha-Omega Services, Inc. application dated
9156 Rose Street June 1980, as supplemented.

Bellflower, CA 90706

c. DOCKET NUMBER 71-5979

4. CONDITIONS .
This certificate is conditional upon fulfilling the requirement

; #o, and the conditions specified below.

5 (a) Packaging
)  Model No.::5

(2)

provided:at th
lead-filled,
bolted €r
sources.

2)
(S

)Y
(S

ALY,

(3) Drawings

AL,

(S

The packaging i$ constructed in accordance with
Services, Inc. Drawing §os.; 0090, Rev. 0;. 8091, Rev. 0; 0092, Rev. 1; and

0093, Rev. 0.

P

LSS

(b) Contents

2
S

VAR

()] Type and form of material

YA

VAA

Cobalt 60 or cesium 137 as sealed sources which meet the requirements of special
form radioactive material.

VAR AN

VAN

YA

.

PRINTED ON RECYCLED PAPER
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. Q: NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION N
By (62000 N A
) 20CFR71 \/:
. :\ Certificate No. 5979 Revision No. 10 Docket No.  71-5979 Page 2 of 2 Pages |
&l 5.(b) Contents (continued) 2
L] rd
- \

' A
f (2) Maximum quantity of material per package :;
\\

7\

N A
::j 13,000 curies Co-60 or 3,000 curies Cs-137, with decay heat load not to exceed 200 watts. :5
[ 7,
N “
§ 6. Lifting eyes shall be covered or blocked to prevent use as tie-down attachments. “
X N
N . . . 2
::; 7. The shield vessel closures shall be equipped with gaskets. :;
(] \/‘
R} 8. Bolts used to secure the shield vessel closure caps shall be secured against loosening by vibration %
X during transport. &
3 2
7 9. In addition to the requirements of Subj “
:\‘ ot K \;‘
f\' \/‘
N a) ]
¢
N b) st be prepared for shipment in accordance &
] t dated-August 20, 1990. A
~ /4
X _ b
N b

Ky 10.  The package autherized by this &
% provisions of 10 CFR 71.12. %
\ b

Ky 11, &
3 %
‘ R
A

v

]| Alpha-Omega Services, In &
N %
N . - &
: Supplement dated: April 12, ¥983, May 22 30, November 16, 1995, :;;
K and July 5, 2000. &
\‘ )
N ] - : NUCLEAR REGULATORY COMMISSION :,
N 4 : . .
X %
3 %
S %
X o . v
X E. William Brach, Director “
N Spent Fuel Project Office 3
R Office of Nuclear Material Safety %
X and Safeguards %
R Date: 0% [23 /00 %
L] 7,
\ )
X %
3 e
S 4
%

“

T N N N S S NN LSS LSS LSS,

PRINTED ON RECYCLED PAPER



: NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION ::
| -9 CERTIFICATE OF COMPLIANCE o
:: 10CFRT FOR RADIOACTIVE MATERIALS PACKAGES ~
13 ¥
R 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES :I
7 5984 6 USA/5984/B( ) 1 2 =
f 2. PREAMBLE S

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.”

12 5

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:
J. L. Shepherd and Associates J. L. Shepherd and Associates application
1010 Arroyo Avenue dated September 12, 1974, as supplemented.

San Fernando, CA 91340-8095

¢ DOCKETNUMBER 7 1-5984

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

(a) Packaging
(1) Model No.: 5984
(2) Description

A protective overpack which provides impact resistance, and thermal
resistance for its contents which are contained within a single snug-
fitting shielded inner container. The overpack consists of a vented-
steel jacketed, laminated plywood outer container. Dimensions of the
overpack are approximately 28" in diameter by 43" high and the plywood
thickness is approximately 4" .on the sides and 6" on the top and bottom.
The total weight including weight of the contents is approximately 1,780
pounds. : o RAPE S :

(3) Drawings

The overpack is constructed in accordance with J. L. Shepherd and
Associates Drawing Nos. A-0068-2C-1 dated March 8, 1969; and A-0068-2C

dated April 26, 1995.

The inner shielded containers are constructed in accordance with J. L.
Shepherd and Associates Drawing Nos. A-0068-1B, Rev. 2, or A-0068-18B-B,
dated April 26, 1995, or A-0068-1B-A, dated April 26, 1995 . The special
form source capsule is constructed in accordance with J. L. Shepherd and
Associates Drawing No. A-0068-10 dated January 30, 1969.

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

Cesium 137 as cesium chloride sources doubly encapsulated in stainless
steel tubes which meet the requirements of special form radioactive
material.

(2) Maximum quantity of material per package

12,000 curies.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 5984 - Revision No. 6 - Docket No. 71-5984

6. Use of packaging fabricated after August 31, 1986, is not authorized.
7. In addition to the requirements of Subpart G of 10 CFR Part 71:
a. The package shall be prepared for shipment and operated in accordance
with "Inspection Operation, Handling and Maintepance Procedures" in the
J. L. Shepherd and Associates submittal dated May 1, 1995.
b. The package must meet the "Acceptance Tests" and "Checkout and
Maintenance Procedures™ in the J. L. Shepherd and Associates submittal
dated February 20, 1990.

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: April 30, 2001.
REFERENCES
J. L. Shepherd and Associates’ application dated September 12, 1974.

Supplements dated: January 20, 1975; February 20, 1990; February 6, and May 1, 1995;
and April 11, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Wt o
M(M
William D. Travers, Director
Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: l:k,\a"b r&%
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o NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 58

g- | (3-98) CERTIFICATE OF COMPLIANCE .

:: 10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES :j

:V 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES :

‘s 6003 19 USA/6003/B( )F 1 5 ~
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 Safety Analysis Report for M-130 shipping
Division of Naval Reactors container dated December 30, 1968, as
Washington, DC 20585 supplemented.

<. DOCKETNUMBER  71-6003

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

(a) Packaging
1) Model No.: M-130
(2) Description

The Mode! No. M-130:shipping container is an upright cylinder 84 inches in diameter by
158 inches overall height. The container walls consist of a finned 1-inch thick outer shell
fabricated from either carbon steel, carbon steel with stainless steel clad, or solid stainless
steel, 10 inches of lead shielding, and a 1-inch thick inner pressure vessel fabricated from
carbon steel clad with stainless steel. The top of the container is covered with a shielded
closure head which is bolted to the container and seals the pressure vessel. An access
opening with a bolted shield plug is provided in the closure head for loading and unloading
spent fuel. » :

The pressure vessel has an inside diameter of 55 inches. The central region contains a
secondary heat exchanger (not used during shipment) surrounded by 1/2-inch thick carbon
steel backup cylinder 29 inches in diameter. The annulus which remains between the
backup cylinder and the pressure vessel provides a space 13-inches wide and 130-inches
high for spent fuel. The spent fuel is contained in the annulus by module holders designed
for the particular core to be shipped.

The container has external penetrations to the pressure vessel for steam and water relief
lines and a fill and drain line (which are capped during shipment) and a pressure sensing
line which remains open to a pressure gage during shipment. The container also has
penetrations which do not open to the pressure vessel for secondary heat exchanger lines
(which are capped during shipment) and a temperature sensing line.

T R IR JE R % Z8 ZRC Ju e ZuR 0 JBL L Jus R ZC JRC ZAG 9 ZBN T8 2N R JNC ZR N TR N JER T8 IR TN TR N O TR JECN

The container is supported on its transport vehicle by an "A" frame structure. Gross weight
of the loaded container without its support structure is approximately 228,000 pounds.

‘s 60
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 6003 - Revision No. 19 - Docket No. 71-6003

5. (a) Continued

3) Drawings

The packaging is constructed in accordance with General Electric Drawing Nos. 247E209,
Sheet 1, Rev. R; Sheet 2, Rev. K; Sheet 3, Rev. T; Sheet 4, Rev. U; Sheet 5 of 5, Rev. F,
and 247E228, Rev. F.

(b) Contents

1) Type and form of material

Irradiated fuel assemblies, activated corrosion products and structural parts containing up
to 40 gallons of residual contaminated water. The fuel assemblies and structural parts are
of the following types:

(i) Deleted.

(i) Deleted.

(i) Deleted.

(iv) D1G fuel modules of core types 1 or 2.

(v) D1G removable fuel assemblies of core types 1 or 2.

(vi) Deleted.

(vii) Deleted.

L 92392192 59592192592 592 V2 92 (92 (92 02 2 92 592 19292 192 W2 92 92 0202 9292 9292929 9.0 999219,

(viii) S3G-3/3A fuel module with or without control rods. The core age must be at least
4000 logging-corrected full-power hours.

() Deleted.

(x) S3G-3/3A irradiated thermocouples and thermocouple cases.

(xi) S8G full size fuel cell with or without control rod.

(xii) S8G partial size fuel cell with or without control rod.

(xiii) Deleted.

1191 192 9LV S0 1919192 (9L (WL IPL (@1 P

(xiv) Deleted.

(xv) D2W fuel cells with control rods.

(xvi) NR-1 fuel modules with or without control rods.

{92 S92 S92 S92 19 (9L

(xviiy Deleted.

(xviii) A1W-3 recoverable irradiated fuel modules. Fuel modules that use control rods
shall have control rods inserted.

CEUE AUE A

L 192 192 QL9 SQLIQLSQLIWL S
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(I;F;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 6003 - Revision No. 19 - Docket No. 71-6003

5.(b)(2) Maximum quantity of material per package.

() Deleted.

(i) Deleted.

(i) 6 fuel assemblies as described in 5(b)(1)(iv) and 4 fuel assemblies as described in

S(b)(1)(v).
(iv) Deleted.

(v) 10 fuel assemblies as described in 5(b)(1)(viii).

(vi) 9 fuel assemblies as described in S(b)(1)(viii).

(vi) 9 fuel assemblies as described in 5(b)(1)(viii) and 1 structure as described in
S(b)(1)(x).

(viii) 4 fuel cells as described in 5(b)(1)(xi) or 2 fuel cells as described in 5(b)(1)(xi) and 2
fuel cells as described in 5(b)(1)(xii).

(ix}) Deleted.

(x) Deleted.

(xi) 4 fuel cells as described in 5(b)(1)(xv) plus 2 comner fuel cells or 1 RFA fuel cell.

(xii) 4 fuel modules as described in 5(b)(1){xvi).

(xii) Deleted.

(xiv) For contents described in 5(b)(1)(xviii), 6 fuel modules or 8 fuel modules, as
described in supplement dated March 30, 1992.

3) Shipments shall be further limited by thermal requirements as follows:

() Shipment of contents specified in 5(b)(1)(iv) and 5(b)(1)(v) and limited in 5(b)(2)(iii)
shall be made no earlier than 75 days after shutdown and shall have a decay heat
load not to exceed 33,500 Btu/hr per shipment.

(i) Deleted.

(i)  Shipment of contents specified in 5(b)(1)(viii), and 5(b)(1)(x) and limited in
5(b)(2)(v), 5(b)(2)(vi), and 5(b)(2)(vii) shall be made at a time after shutdown, as
determined from Bettis Atomic Power Laboratory report WAPD-OP(PP)S-4401
dated June 29, 1979, and shall have a decay heat load not to exceed 28,620 Btu/hr
for the shipboard core and 30,000 Btu/hr for the prototype core.

(v) Deleted.

2302 2 002 9202 0 W2 W2 OO OO O WOV I LWL L 62 S92 9 0 62 102 S92 92 W2 102 W2 U2 S92 02 0L T U2 W2 W2 W2 W2 UL 2 W20 0L W2 WL
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> lgRgé:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
) Py

. Page 4 - Certificate No. 6003 - Revision No. 19 - Docket No. 71-6003

\ 5.(b)(3) Continued
B (v) Shipment of contents specified in 5(b)(1)(xi) or 5(b)(1)(xii), as limited by 5(b)(2)(vii),
E~ shall have a fully loaded container heat load not to exceed 15,400 Btwhr per
o shipment.
b (vi) Deleted.
(vii) Deleted.

(viii) Shipment of contents specified in 5(b)(1)(xv) and limited in 5(b)(2)(xi) shall have a
heat load not to exceed 19,100 Btu/hr and shall be made no earlier than 420 days
after shutdown.

(ix) Shipment of contents specified in 5(b){(1)(xvi) and limited in 5(b)(2)(xii} shall have a
heat load not to exceed 6,000 Btu/hr and shali be made no earlier than 50 days

after shutdown.
s (x) Deleted.
'E (xi) Shipment of contents specified in 5(b)(1)(xviii) and limited in 5(b)(2)(xiv) shall have
e a heat load not to exceed 43,800 BTU/hr and shall be made no earlier than 400
. days or 175 days for AIW-3E and A1W-3J fuel, after shutdown.

(¢ Transport Index for Criticality Control

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

Except for the contents described in 5(b)(1){iv) (Core 2), 100
5(b)(1)(v) (Core 2) and 5(b)(1)(viii) and limited in
5(b)(2)(iii) and 5(b){2)(v)

For the contents described in 5(b)(1)(viii) and limited in 25

5(b)}(2)(v)

For the contents described in 5(b)(1)(iv) (Core 2) and

5(b)(1)(v) (Core 2) and limited in 5(b)(2)(iii) 0
6. Deleted.

WL OL OO0 02 9292 9292 02 02 02 02 02 192 (02 0202 0L 020000 02 02 02 92 92 92 92 0201020201 0L501 B2 02 92 B2 92 0L 0L02

7. For shipments involving the contents specified in 5(b)(1)(viii) or 5(b){(1)(x), the thermocouples and
thermocouple cases if included or the vacant module holder shall be located in the mid-position of
either cage and module holder assembly.

8. Shipments shall be made in the dry condition, except for residual water as limited in 5(b)(1).

9. Container number three (M-130-3) has been modified by adding two 4-inch thick by 8-inch wide
steel plates welded between fins 25 and 50 and between fins 110 and 135 at approximately 14.75
inches from the bottom of the container. The cooling fins in this localized area are removed to

) permit attachment of the plate directly to the outer shell of the container.

63
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

e Page 5 - Certificate No. 6003 - Revision No. 19 - Docket No. 71-6003

10. Container number four (M-130-4) has been modified by adding a 2-inch thick by 4-inch wide steel
plate welded between fins 32 and 49 at approximately 18.4 inches from the bottom of the
container. The cooling fins in this localized area are removed to permit attachment of the plate
directly to the outer shell of the container.

11. Containers M-130-3, M-130-4, M-130-6, and M-130-7 may be used for the contents specified in
5(b)(1)(viii) and 5(b)(1)(x) only. Containers M-130-10 and M-130-15 may be used for the contents
specified in 5(b)(1)(viii), 5(b){(1)(x), and 5(b)(1)(xviii) only.

12. Container M-130-11 may be used for the contents specified in 5(b)(1)(xvi) only.

13. Deleted.

L5902 SOLIVL QL IVLIDLIPLIPLIDLIDLIOL WL IVLSVLPLIVL IO S92

14, Expiration date: September 30, 2002.
REFERENCES
Safety analysis report for M-130 shipping container, MAO-E8-703 dated December 30, 1968.

Supplements: Naval Reactors (NR) letters A#2256 dated February 24, and G#1931 dated March 3, 1969;
General Electric Company (GE) letter ONP-74520-526 dated Aprit 3, 1972; NR letter G#3207 dated

April 27, 1972; GE letter ONP-74520-528 dated April 28, 1972; NR letter G#3250 dated June 6, 1972; GE
letters ONP-74570-635 dated October 25, ONP-74570-654 dated December 4, and ONP-14570-666
dated December 12, 1972; ONP-74570-682 dated January 12, ONP-74570-698 dated January 31,
ONP-74570-687 dated February 6, ONP-74390-65 dated March 26, and DLGN-85570-854 dated
September 24, 1973; and DLGN-85570-901 dated January 10, 1974; NR letter G#4061 dated

January 29, 1974; GE letters DLGN-85570-924 dated February 15, DLGN-85570-923 dated March 6, and
DLGN-85570-969 dated May 24, 1974; NR letter G#4991 dated November 25, 1975; GE letters
ONP-74340-JTT-73 dated December 17, 1975, CGN-85570-1145 dated September 9, CGN-85570-1146
dated September 10, and CGN-85570-1148 dated September 14, 1976; Bettis Atomic Power Laboratory
letters WAPD-R(K)-1378 dated August 30, 1976, and WAPD-OP(PP)S-4401 dated June 29, 1979; NR
letters G#6197 dated July 13, 1979, G#7022 dated July 14, WAPD-LP-(CES)SE-170 dated July 1981,
and WAPD-LD-(CES)SE-181 dated September 1981; WAPD-LP(CES)SE-96 dated February 1982,
G#7136 dated March 17, 1982; G#7160 dated May 18, 1982; G#7582 dated September 7, 1983,
G#C87-5692 dated September 2, and G#C87-5689 dated September 23, 1987; G#C87-8008 dated
January 19, G#C88-5931 dated May 12, and G#C88-5961 dated July 25, 1988, G#C89-2825 dated
March 29, and G#C89-2863 dated August 11, 1989; G#C92-03392 dated March 30, and G#92-03729
dated October 20, 1992; G#C93-10935 dated October 8, 1993; G#96-03344 dated March 6, and
G#96-03610 dated December 9, 1996; G#97-03543 dated July 10, and G#C97-03685 dated

December 19, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

e J)

Charles J. Haughrfey, Acting Digegtor
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

» Date: March (£ , 1998
64
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; NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION ::
: S&Zi) , CERTIFICATE OF COMPLIANCE e
g| '0CFRT FOR RADIOACTIVE MATERIALS PACKAGES ~
e e,
:» 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ::
6058 13 USA/6058/B( )F 1 4 s
i 2. PREAMBLE e
" a. This certificate is issued to centify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, o
®.

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:
Department of Energy Cintichem, Inc., application dated
Washington, DC 20585 March 31, 1985, as supplemented.

3 © DOCKETNUMBER 716058

‘ 4. CONDITIONS

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

(a) Packaging
(1) Model No.: B-3

(2) Description

OOR7 SRR R SR SR SR

The packaging consists of a lead shielded steel weldment in the shape of
a right hollow cylinder with a bottom and a recessed, plug type gasketed
and bolted 1id. The packaging provides- a minimum of & inches of lead
shielding. Packaging features include 1ifting and tie-down devices and a
drain to the central cavity. The maximum weight of the loaded packaging
is 30,000 pounds.

The outer shell is of a laminated steel construction and is 41 inches in
diameter and 57 inches high. The two laminates are of plate material
1/2-inch and 1/4-inch in thickness. The inner shell is of 1/2-inch thick
steel plate. The internal cavity dimensions are 26-1/2 inches in
diameter and 43-1/4 inches high. The 1id is of the same construction as
the sides and bottom and is secured to the body of the packaging by
twelve, 1-1/4-inch diameter by 2-inch Tong high strength bolts and sealed
with a silicone 0O-ring.

5 107 105 T3 185 TS 165 14

14T 185 165 T4

8% I

O R A R 3 2 R OY Y Y A R R R R OY R R R S S IS R R IR B I N 8 8 8 TR T

(3) Drawing

The packaging is as described and constructed in accordance with
S Cintichem, Inc. Drawing No. 330E2053E, Revision E.

2192 92592 9.9 90929, W2 92 919
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NI:C FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 6058 - Revision No. 13 - Docket No. 71-6058

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

(i) Byproduct and uranium enriched in the U-235 isotope, U-233 or
plutonium as solids, non-powder, and dry, which will not decompose
at temperatures up to 525°F and packaged within DOT Specification
17H steel drums.

Byproduct and uranium enriched in the U-235 isotope, U-233 or
plutonium which meets the requirements of special form radioactive
material.

Byproduct material and uranium enriched in the U-235 isotope,
U-233, or plutonium as soelids, non-powder, and dry which will not
decompose at temperatures up to 525°F, packaged within a nominal
1/2-inch thick (24-inch OD) polyethylene High Intergity Container
(HIC). Liquids must be solidified in Chemtree Iron Oxide mix in a
steel container. Small items, including.glassware, must be placed
in 1-gal steel containers and compressed (as required).

Maximum quantity of material per package

T T8T T8T 18T 7T 147 18T 1T 167 167 187 14T 145 147 T4 185 T4 1

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

Not to exceed 400 watfs thermal decay.

8
s
)3
'~
A

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

The HIC must be limited to 200 A, quantities of solidified 1liquid
radioactive material and not more that 50 A, quantities of other
radioactive materials. The maximum thermal decay heat load must not
exceed 15 watts. :

For the fissile contents described in 5(b)(1)(i), 5(b)(1)(ii), and
5(b)(1)(iii) not to exceed the following:

Fissile Maximum per
Material Package (qrams

U-235 350
U-233 200
Plutonium* 200

or, pro-rated mixtures such that the sum of the ratios of the quantity
of each fissile material to its maximum per packaging does not exceed
unity.

®5 787 147 A TAT 785 14T 14T TAT T THT 18T 18T 18T 14T 85 TAT 18T 187 18T 18T 78T 14T 14T 18T 14T 14T 16T 145 U

*Plutonium in excess of 20 curies per package must be in the form of
reactor fuel, fuel elements, metal, or metal alloy.




CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 6058 - Revision No. 13 - Docket No. 71-6058

(c) Transport Index for Criticality Control

W2 OO0 5929 9L W20,

For contents containing special nuclear material:

Minimum transport index to be shown
on label for nuclear criticality control: 10.0

Y 107 745 745 1) 18T 741 747 147 14) 14

For gamma-emitting special form materials, at least 5 inches of additional lead
shielding may be added as required as a lining on all sides within the internal
cavity.

The total weight of the contents including additional lead shielding as may be
required shall not exceed 9,000 pounds.

J U

Prior to each shipment, the 1id O-ring shall be inspected. The 0-ring shall be
replaced with a new O-ring if inspection shows any defects or every twelve (12)
months, whichever occurs first.

Y 187 U

T4y 4

Prior to the shipment of contents described in 5.(b)(1)(i), the package must be
leak tested as specified in Section I of the application.

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

(a) Each package shall be maintained in accordance with Section I of the
application, as supplemented; and

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

Fabrication of additional packagings is not authorized.

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

Expiration date: December 31, 2000.

2 99259259291 0192 292 202092000 002 0020001002502 0292 W2 02 050250150 02502 920099 9 00
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 6058 - Revision No. 13 - Docket No. 71-6058

REFERENCES

T T 2 S R )

Cintichem, Inc. application dated March 31, 1985.

Supplements dated: August 30 and October 31, 1985, and October 2 and
November 27, 1990.

Department of Energy supplements dated July 15 and December 21, 1992, and
November 20, 1995.

145 187 1T 74T 147 185 145 T8 T4 7

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

o\ froo——

William D. Travers, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

( 9// , and Safeguards
2= :74
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(B-2000)

10CFR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a CERTIFICATE NUMBER b. REVISION NUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
6078 28 71-6078 USA/6078/AF 1 OF 3
2. PREAMBLE

a This certificate is issued to certify that the package (packaging and contents) described in item 5 beiow 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 APPLICATICN

lonuEnglneenng, Inc. application
Hy 9 6, as supplemented.

Westinghouse Electric Company LL
P.O. Box 355 .
Pittsburgh, PA 15230-0355

~ 4. CONDITIONS
This certificate is condiitional upon fullilifg the raquirs

(a) Packaging
(1)
2

, %trongba and fuel bundle clamping

assembly, shoe
3/16" thick, hig
strongback. The ségi

segments to form a continugus block for the enti
Model No. 927A1 package is‘apgis <

approximate gross weight of 6, 700 Ib: h" Model No. 927C1 package is apprommately
43" in diameter by 216" long with an approximate gross weight of 7,300 lbs.

(3) Drawings

The Model Nos. 927A1 and 927C1 containers are constructed in accordance with
Combustion Engineering, Inc. Drawing No. L-6078-01, Sheets 1 through 4, Rev. 4.

(b) Contents
)] Type and form of material

(i) Model No. 927A1: unirradiated fuel bundles consisting of 0.38" diameter uranium
dioxide fuel pellets clad in 0.028" thick zircaloy tubes in a 14 x 14 square array with
a 0.58" pitch. Each fuel bundle consists of a maximum of 176 fuel rods with a

maximum 5.0 w/o enrichment in the U-235 isotope, and contains not more than 19.6
kg U-235.
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U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 618
o crR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
. a CERTIFICATE NUMBER b, REVISIONNUMBER | c. DOCKET NUMBER 3. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
6078 28 71-6078 USA/6078/AF 2 OF 3

5.(b) (1)

(2)

Contents (Continued)

(ii)

(i)

(iv)

(vi)

Maximum quantity of materiél perp

Model No. 927A1: unirradiated fuel bundles consisting of 0.381" diameter uranium
dioxide fuel pellets clad in 0.026" thick zircaloy tubes in a 14 x 14 square array with
a 0.58" pitch. Each fuel bundle consists of a maximum of 176 fuel rods with a
maximum 4.76 w/o enrichment in the U-235 isotope, and contains not more than
19.6 kg U-235. :

Model No, 927A1: unirradiated fuel bundles consisting of 0.33" diameter uranium
dioxide fuel pellets clad in.0,025" thick.zircaloy tubes in a 16 x 16 square array with
a 0.506" pitch. Eaefi.fuel bundie‘consists of a maximum of 236 fuel rods with a
maximum 5.0 w/e.enfichment in the U-235' and contains not more than

20.76 kg U-235:

tubes in
iximunmeot 231 fuel rods with a

s a 16 x:16 square array with a
um of 236 fuel rods with a

Model No. 927A1: Two fuel bundles weighing not more than 1400 Ibs. each.

Model No. 927C1: Two fuel bundles weighing not more than 1506 Ibs. each.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 15.7

6. Each fuel assembly shall be unsheathed or shail be enclosed in an unsealed, polyethylene sheath

which will not extend beyond the ends of the fuel assembly. The ends of the sheath shall not be

folded or taped in any manner that would prevent flow of liquids into or out of the sheathed fuel
assembly.
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II NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

YocrR T CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
) 1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
lI 6078 28 71-6078 USA/6078/AF 3 OF 3
7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(@) The package shall be prepared for shipment and operated in accordance
with the Operating Procedures of Chapter 7 of the application, as supplemented.

(b) The packaging must be maintained in accordance with the Maintenance
Program of Chapter 8 of the application, as supplemented.

/a2

E. William Brach, Director

Spent Fuel Project Oftice

Office of Nuclear Material Safety
and Safeguards

Date: October 10, 2000
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
PR CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
% 6206 26 71-6206 USA/6206/AF 1 OF 3
2. PREAMBLE

a. This certificate is issued to certify that the package (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.

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Framatome Cogema Fuels R B&W Fuel Company application

P.O. Box 11646 ' dated April 23, 1990, as supplemented.
Lynchburg, VA 24506-1646 ' ‘ .

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

(a) Packaging

(1) Model No.: Model B

(2) Description

A fuel assembly shipping container consisting of a steel strongback clamping assembly, shock mounted
to a steel outer container. Two, 3/16-inch thick, 8-5/8-inch high and full length stainless steel plates
containing 1.5% minimum boron are positioned between adjacent fuel assemblies. The outer container
is approximately 40 inches in diameter by 200 inches long. Gross weight of the loaded container not to
exceed 7,600 pounds.

(3) Drawings

The container is constructed in accordance with Framatome Cogema Fuels Drawing Nos. 1273422,
Rev. 0; 1273423, Rev. 0; 1273424, Rev. 0; 1273425, Rev. 0; 1273426, Rev. 0; and 1273427, Rev. 0.

(b) Contents

(1) Type and form of material

5. (b)(1)

Unirradiated, sintered UO, pellets in fuel rods. The maximum inner diameter and the minimum outer
diameter of the fuel rod cladding, guide tubes and instrument tubes are in accordance with Table 3 of
B&W Fuel Company supplement dated October 27, 1995; and the minimum guide tube outer diameter
and minimum wall thickness are in accordance with Framatome Cogema Fuels supplement dated
February 7, 1996. The locations of the guide tubes and instrument tubes are in accordance with
Figures 2 through 5 of B&W Fuel Company supplement dated October 27, 1995. The rods are
assembled into fuel assemblies. The fuel assemblies may contain inserted control rod assemblies.

Contents (continued)
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
SoGrR ' CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a2 CERTIFICATE NUMBER b. REVISION NUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
- 6206 26 71-6206 USA/6206/AF 2 OF 3

Fuel assemblies as described above have the following specifications:

Assembly Type 15x15 15x15 15x15
No. fuel rods 208 208 208
No. non-fuel tubes 17 17 17
Fuel rod pitch, in. 0.568 0.568 0.568
Maximum fuel 0.3707 0.3742  0.3622
pellet OD, in. B
Tube material Zr-4 Zr-4 Zr-4
Maximum active fuel 144 144 144
length, in.

Maximum enrichment - 5.05 5.05 4.98
w/o U-235 ‘ :

Maximum U-235 251978 25.6758

Loading (kg)

(2) Maximum quantity of materiél per package

237220

17x17 17x17 15x15

264 264 204
25 25 21

0.496 0.502 0.563

0.3232 0.3252 0.3671
Zr-4 Zr-4 Zr-4
145.825 144 144
505 _ 5.05 5.05

24.3108 24.6126 24.2355

Two fuel assemblies. Total quantity of radloactlve matenal within a paokage may not exceed a

Type A quantity. .

(c) Transport Index for Criticality Control - -

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

6.3

6. Each fuel assembly must be unsheathed or must be enclosed in an unsealed, polyethylene sheath which will
not extend beyond the ends of the fuel 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.

7. There must be a bow clamp to restrain each spacer grid and end fitting. The ratio of assembly weight to the
number of clamp bows must not exceed 168 pounds per clamp.

8. The weight of the contents (fuel assemblies, control rods, spacers, etc.) must not exceed 3,360 pounds.

9. Fabrication of additional packagings is not authorized.
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NRC FORM 618 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
6206 26 71-6206 USA/6206/AF 3 OF 3

10.  In addition to the requirements of Subpart G of 10 CFR Part 71, the package shall be operated and
maintained 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: September 30,2005. . -~ . ©

REFERENCES

B&W Fuel Company application dated April 23, 1990.

Supplements dated: July 23, 1990; May 4, August 18, August 25, and October 14, 1992; September 24, 1993;
and April 8, May 2, and November 23, 1994; February 26, March 17, April 7, July 31, October 27, and
December 1, 1995. c IR :

Framatome Cogema Fuels supplements dated February 7, 1996 and January 20, March 19 and 26, and
il 17, 1998, and August 29, and September 8, 2000. o -l o

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: September 28, 2000
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER | e. TOTAL NUMBER PAGES ‘
6280 7 USA/6280/B( ) 1 2 |

2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Iem 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:
J. L. Shepherd and Associates J. L. Shepherd and Associates application
1010 Arroyo Avenue dated September 5, 1979, as supplemented.
San Fernando, CA 91340
¢. DOCKET NUMBER 214 -6280

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

S.

(a) Packaging
(1) Model No.: A-0109 Irradiator in A-0117 Overpack

(2) Description
The packaging consists of an inner, lead-filled, steel weldment (Model A-0109
irradiator) enclosed within an outer protective enclosure (Model A-0117 overpack).
The irradiator is a right cylinder, 31 inches diameter by 36 inches high, with a bolted
top plug closure. The overpack is a double-walled steel cylinder enclosing a shock
absorbing and thermal insulation core of glue-bonded layers of balsa wood (11 Ibs/cu
ft. density, 12 inches thick on the sides). The irradiator is held in place at each end.
The void between the irradiator and inside wall of the overpack is filled with hardwood
spacers. The overpack cover is secured by 30, 5/8-inch diameter bolts. The
dimensions of the package are 50.5 inches diameter by 73 inches long. The weight of
the shielded irradiator is 7,000 Ibs and the weight of the overpack is 3,400 Ibs, totaling
10,400 lbs.

(3) Drawings

The overpack and irradiator are constructed in accordance with J. L. Shepherd and
Associates Drawing Nos.: A-0109-A1, dated June 6, 1969; A-0109-10, dated February
3, 1970; A-0109-20, dated February 5, 1970; A-0117-B, change D (not dated); A-0117-
C, dated April 2, 1970; and A-0117-C1, dated April 2, 1970.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 6280 - Revision No. 7 - Docket No. 71-6280

5. (b) Contents
(1) Type and form of material
Cobalt-60 as metal, doubly encapsulated and heliarc welded in stainless steel. The
source(s) is in an annular configuration approximately 6 inches in diameter by 6
inches long. The source(s) must meet the requirements for special form radioactive
material.
(2) Maximum quantity of material per package

30,000 curies e

[ e
&

6. The overpack must be modified by the addition of not less than 14-1/4-inch diameter vent holes in
the outer shell (two each in the top cap and cap side, two in the bottom, and in two side tiers of 4
holes each, at 90° separation, with each tier located about one foot from each end). The holes
must be sealed to prevent the inleakage of water but not so as to affect their capability of venting’
in the event of fires. ~ ~-. P

-

Part 71:

F

7. In addition to the requirements of Subpart G of 10 CFR
Bty *.‘} ':?;Wf'* £ o 8
(@) The package must be maintained in accordance with the Maintenance Program described
in the J. L. Shepherd and Associates submittal dated February 2, 1 990

(b) The package must be préb'ar'ed for shipmeni‘ahd operated in accordance with the
Operating Procedures described in the J. L. Sh‘epherd and Associates submittal dated
February2,1990. -~ = . o .00 o oo e

&

8. The package authorized by this certificate is héreby approved for use under the general license
provisions of 10 CFR §71.12. Cho e e N

FICIR RN

R T
PR i

9. Expiration date: Februafy 2@, 2005. - {
' REFERENCES
J. L. Shepherd and Associates' application dated September 5, 1979.

Supplements dated: November 29 and December 31, 1984, January 16, 1985, November 22, 1989,
February 2, 1990, December 6, 1994, and December 29, 1999. l

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

i

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards :

105707 147 147 1
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
ToorR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a CERTIFICATE NUMBER b. REVISION NUMBER | c. DOCKET NUMBER a. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
6294 25 71-6294 USA/6294/AF 1 OF 4
2. PREAMBLE

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

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

tion. Engineering, Inc. application

Westinghouse Electric Company LLE “Corr '
dated Jufy:2 990, as supplemented.

P.O. Box 355
Pittsburgh, PA 15230-0355 -

4. CONDITIONS
This certificate is conditional upon fultiing me feq iroh

(a) Packaging

(1) Model No.: UNC-2901.

(2) Description

A maximum 10.80-inch square by 30-inch lon
bolted and gasketed top ﬂangne cIOSure and

(3) Drawings

The packaging is constructed in accordance with Combustion Engineering, Inc., Drawing Nos. D-5007-
8086, Rev. 6, and B-5007-8112, Rev. 1.

(b) Contents

(1) Type and form of material
(i) Sintered uranium oxide pellets and rejected pellets enriched to a maximum 5.0 w/o in the U-235 isotope.
(i) Uranium oxide as powder enriched to a maximum 5.0 w/o in the U-235 isotope.

(i) U,0, powder, placed in polyethylene bags then pressed and compacted into blocks, with a maximum
enrichment of 4.5 w/o in the U-235 isotope. Water may be injected into the blocks.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
I SoorR T CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
. a CERTIFICATE NUMBER b, REVISIONNUMBER | c. DOCKET NUMBER Q. PACKAGE IDENTIFIGATION NUMBER | PAGE PAGES
I 6294 25 71-6294 USA/6294/AF 2 OF 4

5. (b) Contents (contd.)
(2) Maximum quantity of material per package

Maximum weight of contents within the inner container is 427 pounds, including radioactive material,
secondary containers, and other packaging material.

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

320 pounds of pellets, with the U-235; ‘axceed 6.4 kg. Peliets must be packaged in trays
in accordance with Combustion Engirigering, Inc. Drawing Nos. D-5018-2001, Rev. 1, and NFM-D-4263,
Rev. 2, or NFM-E-4661, R nd NFM-D-4721, Rev. 1. Trays containing pellets must contain a
maximum of 9.07 kg and imum of 6.7 kg of pellets with a'maximum pellet diameter of 0.4 inch.

(ii) For the contentsﬁ_ SCI’;I' d in 5(b)(1)(ii):

kg Powder must be packaged in
wing Nos. NPM-C-3389,

. The U,0, blocks shall be
condary containers in
9, Rev. 0 or Rev. 3, and NFM-

30.4 kg of U,04, with the
placed in perforated’ lumi
accordance with
D-4750, Rev. 1.

Minimum transport index to be shown
on label for nuclear criticality control: 0.5

(2). For the material described in item 5(b)(1 )(iii):

Minimum transport index to be shown
on label for nuclear criticality control 1.3

6. Prior to each shipment the insert (containment vessel) gasket shall be inspected. This gasket shall be replace
if inspection shows any defects.
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
1o PR 79 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a CERTIFICATE NUMBER b. REVISION NUMBER | c. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES
6294 25 71-6294 USA/6294/AF - 3 OF 4

7. For the contents specified in 5(b)(1)(i), the pellet trays and wood spacers must provide a snug axial and cross
sectional fit in the inner container. For packages with fewer than 16 loaded pellet trays, wood spacers or pellet
trays with wood spacers inside must be substituted for pellet trays.

8. For the contents specified in 5(b)(1)(ii), powder cans and wood spacers must provide a snug axial and cross
sectional fit in the inner container. For packages with fewer than two loaded powder cans, a wood spacer or a
powder can with a wood spacer must be substituted for the powder can.

9. For the contents specified in 5(b)( )(m) the packagln ay be constructed in accordance with Combustion

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

(i) Each packaging must mes '
application; and '

11.  The package author_lzed by thls certi

12.  Expiration date: Mar(":ﬁ::31, 2()

Supplements dated: October 19, 1990; Januaty 27 and July 28, 1994 August 17, 1995; and
July 14, 1998. R :;_':;"" "‘:::;:E‘

ABB Combustion Engineering Nuclear Power, Inc., supplement dated June 10, 1999.

ABB C-E Nuclear Power, Inc. supplements dated: March 28, and April 4 and 12, 2000.
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NRC FORM 618 U.8. NUCLEAR REGULATORY COMMISSION
ey CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
6294 25 71-6294 USA/6294/AF 4 OF 4

REFERENCES con't.
CE Nuclear Power, LLC supplement dated: September 14, 2000.

Westinghouse Electric Company LLC supplement dated: September 18, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

. William Brach, Director.
Spent Fuel Project Office

Office of Nuclear Material Safe
and Safeguards

Date: October 10, 2000 .
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fs| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
| (3-96) CERTIFICATE OF COMPLIANCE

K| '0CFRT FOR RADIOACTIVE MATERIALS PACKAGES ~
E: 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

" 6346 27 USA/6346/B( )F 1 5

" 2. PREAMBLE

g 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:

f: Chem-Nuclear Systems, L.L.C. Public Service Company of Colorado

e 140 Stoneridge Drive application dated March 28, 1996, as supplemented
; Columbia, SC 29210

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

\ 5.

k% (a) Packaging
o4 (1) Model No.: FSV-1
: (2) Description

g The FSY-1 is a stainless steel-encased, depleted uranium-shielded cask.
The cask body is a cylinder 208-inches ‘long and 28 inches in diameter,
except for the top flange area, which is 31 inches in diameter. The

cavity is approximately 17.7 inches in diameter and 187.6-inches long.

The cask may be used in one of seven configurations (A through G)
depending on contents. Configurations A, B, C, and D are used to ship
solid, non-fissile irradiated hardware. These configurations use an outer
11d consisting of a 3.75-inch thick stainless steel plate and a 2.25-inch
thick depleted uranium shield. The 1id is bolted to the cask body by 24
1.25-inch diameter fasteners. The primary seal is a silicone elastomeric
seal ring between the outer 1id and cask body. Configuration B does not
require an inner container. Configuration C uses a supplemental stainless
steel shield ring and cover plate. Configuration D uses a supplemental
carbon steel shield ring and cover plate.

Configuration E is used to ship Fort St. Vrain (FSV) high temperature gas
reactor (HTGR) fuel elements. This configuration uses the stainless steel
inner container (as shown in General Atomic Drawing Nos. GADR 55-2-1,

Rev. C, and GADR 55-2-2, Rev. A) as the containment vessel. The inner
container 1id is a stainless steel shell containing depleted uranium
4.15-inches thick. The inner 1id is secured to the inner container body
by 12 0.5-inch diameter fasteners. The primary seal is a silicone
elastomeric seal ring between the inner 1id and inner container body.
Configuration E is equipped with an impact limiter on the upper end.

BN RO R R OF R 78 R R O 2R A S N % W % I8 8 8 8 TSR RS 8 N S S R R T 2 92 92 02592 592 92 959259 92 9L 9.3
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‘ ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6346 - Revision No. 27- Docket No. 71-6346

Configurations F and G are used to ship solid non-fissile irradiated and

~ contaminated hardware from the FSV HGTR. These configurations use a 4.75-
inch thick steel outer 1id. The 1id is secured to the cask body by 24

’ 1.25-inch diameter fasteners. The primary seal is a molded silicone

3= elastomeric seal ring between the outer 1id and cask body. Configurations
3= F and G both use an impact limiter on the upper end. Configurations F and
G also use a burial canister with a 12-inch thick carbon steel plug. The

}E shielded spacer in the burial canister is used only in Configuration G.

EC The overall weight for the FSV-1 package is 46,025 pounds for

= Cogf&gurations A, B, C, and D and 47,600 pounds for Configurations E, F,
and G.

(3) Drawings

The FSV-1 package is constructed in accordance with the following
drawings: .

SRZ SR SRY SRV SR? SR YR X SR/

Confiqguration A

National Lead Company Drawing Nos.: 70086F, Rev. 7: 70296F, Rev. 2: and
General Atomics Drawing No. 1501-003, Rev. C. ,

Configuration B

\CORY SRV SR ORY SRC !

Same as for Configuration A except that an inner container is not
required. ey ‘ o

Configurations € and D

In addition to the drawings for Configuration A, General Atomics Drawing
Nos. GADR 55-2-10, Issue D, and GADR 55-2-14, Issue N/C (optional).
Configuration C uses a supplemental stainless steel shield ring and cover
plate constructed in accordance with Drawing No. GADR 55-2-11, Issue B.
Configuration D uses a supplemental carbon steel shield ring and cover
plate constructed in accordance with Drawing No. GADR 55-2-11, Issue A.

Configuration E

In addition to the drawings for Configuration A, General Atomic Drawings
Nos. GADR 55-2-1, Issue C: GADR 55-2-2, Issue A; and GADR 55-2-3, Issue B.

Confiqurations F _and G

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

‘g 82

)~




=
g!;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

'8 Page 3 - Certificate No. 6346 - Revision No. 27- Docket No. 71-6346
5. (b) Contents

V. S9LI0L 1919110 WL 195

(1) Type and form of material

(i)  Irradiated fuel elements consisting of graphite body, hexagonal in
horizontal cross section, approximately 31.2-inches high and 14.2
: inches across the flats. Prior to irradiation, each fuel element
;f contains thorium and uranium enriched to a maximum of 93.5 w/0 in
o the U-235 isotope, or

(i11) Solid, irradiated, and contaminated hardware, which may include
fissile material, 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 and neutron source components, or

S (ii1) Solid, nonfissile, irradiated and contaminated hardware which has
been removed from the Fort St. Vrain High Temperature Gas Cooled
Reactor and the surface contamination does not exceed 51 millicuries
per package.

(2) Maximum quantity of material per package
Decay heat not to exceed 4.1 kw and:
(i) Item 5(b)(1)(¢i) above:

Six fuel elements each containing a maximum of 1.4 kg of enriched
uranium, having a thorium/uranium ratio greater than 8.1:1 and
weighing approximately 300 pounds. The gross weight of the cask
cavity contents, including the component spacers, inner container,
and irradiated fuel elements shall not exceed 4,430 pounds.
Contents must be shipped in Configuration E.

(i1) Ttem 5(b)(1)(ii) above:

The gross weight of the cask cavity contents, including appropriate
component spacers, liners, inner containers, shield rings and solid,
nonfissile, irradiated and contaminated hardware shall not exceed
3,750 EoundsD Contents must be shipped in Configurations

A, B, C, orD.

(i11) Item 5(b)(1)(iii) above:

The gross weight of all of the cask cavity contents, including
burial canister and spacers., with or without supplemental shielding
shall not exceed 4,430 pounds. Contents must be shipped in
Configurations F or G.

787 187 747 187 147 745 167 145 T
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tgl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
( -

Page 4 - Certificate No. 6346 - Revision No. 27- Docket No. 71-6346

D AT 78T 18T 78T T8Y
BUR R A T U

5. . (c) Transport Index for Criticality Control
Minimum transport index to be shown on
label for nuclear criticality control: 100
6. As needed, appropriate component spacers must be used in the cask cavity when

shipping the contents described in paragraph 5(b) to 1imit movement of contents
during shipment.

7. For transport of the contents of Item (b)(1)(ii) in Configuration D, the dose
rate measured on the surface of the package must not exceed 200 mr/hr. For the
purpose of this requirement, the surface of any personnel barrier may not be
considered the surface of the package.

8. The Model No. FSV-1 cask may be wrapped with reinforced plastic when shipping
the contents described in Item 5(b)(1)(ii) or (iii) provided the heat generation
rate does not exceed 500 watts. The applicable requirements of 10 CFR §71.87
must be satisfied prior to wrapping the cask.

9. Use of packaging fabricated after August 31, 1986, is not authorized.
10. In addition to the requirements of Subpart G of 10 CFR Part /1:

S 787 745 74T TAT 187 85 TAT 18T AT T8 T8T 16T 18T 78T 14T 14T 18T 76T 767 167 165

(a) Configurations A, B, C, and B of the Model FSV-1 shipping cask shall be
prepared for shipment and operated in accordance with the Operating
Procedures of Section 7.0, Volume I, of the application, as supplemented.
The package shall be maintained in accordance with the Maintenance Program
in Section 8.0, Volume I, of the application, as suppiemented.

(b) Configurations E, F, and G of the Model FSV-1 shipping cask shall be
prepared for shipment and operated in accordance with the Operating
Procedures of Section 7.0, Volume I1. of the application., as supplemented.
The package shall be maintained in accordance with the Maintenance Program
in Section 8.0, Volume II. of the application, as supplemented.

(c) The main flange seals must be replaced within twelve (12) months prior to
an¥ use of the packaging and must be replaced if inspection shows any
defect. '

(d) The silicone O-ring on the inner container primary plug in Configuration E
must be replaced within the twelve (12) months prior to any use of the
packaging and must be replaced if inspection shows any defect.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 5 - Certificate No. 6346 - Revision No. 27- Docket No. 71-6346

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

Y 785 187 107 147 TAT TAY TAY

12. Effective date: June 13, 1997 Expiration date: May 31, 2001.

REFERENCES

Public Service Company of Colorado application dated March 28, 1996, as supplemented
by Chem-Nuclear Systems, L.L.C. letter dated May 19, 1997.

FOR THEAU.S. NUCLEAR REGULATORY COMMISSION

;5 W K

William F. Kane, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

9 Date: July 1o _, 1997

CORRECTED PAGE 5
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% NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

gl (39) CERTIFICATE OF COMPLIANCE

Y rorR7 FOR RADIOACTIVE MATERIALS PACKAGES

E% 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
6347 9 USA/6347 /AF 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 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 Atomics General Atomic Company Application dated
P.0. Box 85608 February 19, 1982, as supplemented.

3550 General Atomics Court .
San Diego, CA 92186
71-6347

<. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: FSV-3
(2) Description

Inner container is a 18.5" ID x 34" high, 18-gage steel drum. Inner
container is centered and supported in-a 22.5" ID x 38.25" high, 16-gage
steel drum. Void spaces between the inner and outer container and within
the inner container are filled with vermiculite. Total weight, including
contents, is 500 pounds.

(3) Drawing

The packaging is constructed in accordance with General Atomic Company
Drawing No. FFE-613, Issue D.

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

Unirradiated fuel element consisting of a graphite body, hexagonal in
transverse cross-section approximately 14.2" across the flats and 31.2"
high. Dispersed in columns within the fuel element body there is a
maximum 1.41 kg U-235 plus U-238 and Th-232. The U-235: U-238: Th-232
atomic ratio is about 1:0.07:8.3. The atomic ratio of carbon to the U-
235 is in the range of 1800 to 1.

(2) Maximum quantity of material per package
One fuel element containing not more than 1.41 kg U-235 and weighing not

more than 320 pounds. Total quantity of radioactive material within a
package may not exceed a Type A quantity.

s
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. ggg FORM 618A CONDITIONS (continued; U.S. NUCLEAR REGULATORY COMMISSION
¥

B~ )

f Page 2 - Certificate No. 6347 - Revision No. 9 - Docket No. 71-6347

ws

=

5. (c) Transport Index for Criticality Control

Minimum transport index to be shown
on label for nuclear criticality control: 1.3

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

(i)  The package must be operated and prepared for shipment in accordance with
the operating procedures of Chapter 6 of the application.

(11) Each packaging must meet the Acceptance Tests and Maintenance Program of
Chapter 7 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: May 31, 2002.
REFERENCE

General Atomic Company application dated February 19, 1982.
Supplements dated: March 9, 1982, February 24, 1992, and February 28, 1997.
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: May 19, 1997
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' NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION  |ig§
&l o5 CERTIFICATE OF COMPLIANCE .
g 10crR71 FOR RADIOACTIVE MATERIALS PACKAGES o1
:h 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE N, BER d. PAGE NUMBER | e. TOTAL NUMBER PAGES |
- 6357 7 USR76357)R 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 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:
Babcock & Wilcox Company Babcock & Wilcox Company application
P.0. Box 785 dated February 28, 1991.

Lynchburg, VA 24505

c. DOCKET NUMBER 71-6357

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

(a) Packaging
(1) Model No.: NNFD-10

92 O OLY 02 92 92 92 92 0001003929292 92 0L 92 92 W2 W25

(2) Description

The packaging consists of a containment vessel, 5-9/16 inches 0D by
22-3/8 inches high, constructed from a 5-inch scheduled 40 steel pipe
with a screw-type cap and a welded-bottom plate. The containment
vessel is centered and supported in:a 55-gallen DOT specification 17C
or 6C steel drum by industrial cane fiberboard.

The nominal grbss-weight of the:pégkagingAand contents is 350 pounds.
(3) Drawing |

The packaging is constructed in accordance with Babcock and Wilcox
Fuel Company Drawing No. 1198767E.
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' NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
B (3-96)

Ey Page 2 - Certificate No. 6357 - Revision No. 7 - Docket No. 71-6357

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

Uranium metal, alloys or compounds. Uranium may be enriched to any degree
in the U-235 isotope.

(2) Maximum quantity of material per package
Contents shall not exceed 100 pounds, and the U-235 content shall not
exceed 350 grams. Maximum quantity of radioactive material within the
package may not exceed a Type A quantity.
(c) Transport Index for Criticality Control

Minimum Transport index to be shown
on label for nuclear criticality control: 2.1

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

(a) Each package must meet the Acceptance Tests and Maintenance Program in
Chapter 8 of the application.

(b) Each package shall be operated and prepared for shipment in accordance with
the Operating Procedures in Chapter 7 of the application.

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

8. Expiration date: April 30, 2001.
REFERENCES

Babcock & Wilcox application dated February 28, 1991.

Supplement dated: March 21, 1996.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

oo [ o
Ny

William D. Travers, Director
Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: %.\&3 \Q‘o
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER | e. TOTAL NUMBER PAGES

6386 15 USA/6386/B(U)F 1 3 |
2.PREAMBLE

a. This cenificate is issued to certify that the 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 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 Safety Analysis Report for 235R001
Division of Naval Reactors Shipping Container dated August 11, 1970,

Washington, DC 20585 as supplemented.

¢. DOCKET NUMBER 71-6386

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

5. EaRR SR
| (a) Packaging ) =
(1)  Model No.: 235R001_

N
N
L&

2 Description S d :
(2 P e &

i

The 235R001 shipping container structure is horizontal, having an oblong cross section
and is fabricated from 0.104-inch thick carbon sheet steel. The container is 313 inches
long and has a maximum weight of 4,640 pounds, empty. The oblong cross section
dimensions are approximately 35.5 inches high by 33.0 inches wide. The container was
originally designed to ship unirradiated fuel modules of the AIG/A4W type. Subsequently,
the container has been adapted to ship standard size or partial S8G fuel modules by use
of a special frame assembly and cradle clamps, S3G-3 refueling modules using cell
support assemblies, rodded or unrodded DIG fuel modules, and rodded or unrodded D2W
fuel cells. The loaded container ‘mngrpqm weight is 12,200 pounds.

-
A

T

K AALQ«;}
(3) Drawings ‘& o
o v;., ) A Eﬁ,.‘- <7:
The packaging is constructed in accordance with Container Research Corporation
Drawing Nos. 235R001, Rev. C, 235R004, Rev. C, and 235R005, Rev. 0, and
Westinghouse Electric Corporation Drawing Nos. 973D425, Rev. 1, 903E693, Rev. 3,
Sheet 1, 2 and 3 of 3, and 947J076, Rev. 0.

107107101 145 TAY 1T 145 145 TAY 185 18 187 (i

()1

5.(b) Contents
(1) Type and form of material
Unirradiated fuel assemblies of the following types:

(i) A1G reactor cell without upper mechanism and with control rod, leadscrew and
shipping fixture installed on rodded type modules.

Y

b

B
e

)
i’
R R R R R R N I I I I R T T I I I R T 2 T N R X Ty o T R o e e S e R R U RO S O SO U U A U R AU

h
K23}




NRC FORM 618A
(3-96)

CONDITIONS (continued) . U.S.NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6386 - Revision No. 15 - Docket No. 71-6386

5.(b)(1) continued

()

(xi)

(2) Maximum quantrty of matena er package 5

0
(i)

(iii)
Transport Index for Criticality Control

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

(1)  For the contents described in 5(b)(1)(vii)
and limited in 5(b)(2)(ii): Not authorized

(i
(i)
()
V)
(vi)
(vii
(vii) .
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- D2w srde or central fuel cell and shear block’wrth control rod inserted in

Standard size S8G reactor cluster with regular or substitute support adapters
and regular control rods. If only one cell is shipped per container, a dummy load
shall be installed for balance.

Partial size S8G reactor cluster with regular or substitute support adapters and
regular control rods. If only one cell is shipped per container, a dummy load
shall be installed for balance.

S§3G-3 refueling cells, with a maximum of cne 0-1 reactor cell assembly per

container.
£, ?"t

D1G fuel module,wrodded LD s {; .

&5

D1G removable fuel assembly (RFA), unrodded

s

At G fuel cluster, fueled end only of full A1G reactor cell, rodded. This fuel
assembty type is not authorized for transport.' EaN

S RIS e ﬁ,«‘ -——‘»-

DzW srde or central fuel cells with oontrol rod and control rod holddown device.
£y NSy S éi..g, . #

; ¥ -

»\4~~ _‘»;__r PR

\ oy A s
ﬂm

One fuel assembly as &é;cﬁb‘ea in 5(5)(1)(0, 5;(b;(1)(x) or 5(b)(1)(xi).

a

Two fuel assemblies as described i |n 5(b)(1)(u) 5(b)(1)(iii), 5(b)(1)(iv), 5(b)(1)(v),
5(b)(1)(vii), S(L)(1){viii), SD)(1)(x). *

Four fuel assemblies as described in 5(b)(1)(vi).

for transport.
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(rgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
i‘ Page 3 - Certificate No. 6386 - Revision No. 15 - Docket No. 71-6386
5.(c) continued

(2) For the contents described in 5(b)(1)(viii), 5(b)(1)(ix),
and limited in 5(b)(2)(ii).: 50.0

(3) For contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1) i),
5(b)(1)(iv), 5(b)(1)(v), 5(b)(1)(vi), 5(b)(1)(x), and 5(b)(1)(xi)
and limited in 5(b)(2)(i), 5(b)(2)(ii), and 5(b)(2)(iii): 25.0

6. Expiration date: April 30, 2005.
REFERENCES
Safety Analysis Report for 235R001 Shipping Qontéjngr, WAPD-OP(R)HD-357 dated August 11, 1970.

Supplements: Knolls Atomic Power Laboratory letter A1G 25-159, dated October 2, 1970. Bettis Atomic
Power Laboratory letters WAPD-0P(R)RD-444, dated October 9, 1970; WAPD-OP(R)RD-476, dated
October 26, 1970; and WAPD-OP(R)RD-488, dated October 30, 1970. Knolls Atomic Power Laboratory
letters AIG 25-181, dated April 9, 1971; and A1G 25-191, dated May 11, 1971. Bettis Atomic Power
Laboratory letters WAPD-OP(R)C-94, dated May 16, 1972; WAPD-OP(R)C-199, dated December 13,
1972; and WAPD-OP(R)C-229, dated March 6, 1973. Naval Reactors letters G#5078, dated January 26,
1976; G#5776, dated September 8, 1977; G#5905, dated January 23, 1978; G#5923, dated February 22,
1978; G#6095, dated August 17, 1978; G#6208, dated March 8, 1979; G#6373, dated September 4,
1979; G#68!3, dated October 17, 1980; G#C85-0467, dated July 17, 1985; G#C88-8112, dated

October 18, 1988; G#90-03655, dated August 10, 1990; G#92-03560, dated June 15, 1992; G#96-
03371, dated March 15, 1996, G#C97-03444 dated April 8, 1997, G#C99-03514, dated June 1, 1999,
and G#C99-03688, dated December 30, 1999 Y. /-
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

Bl 39 CERTIFICATE OF COMPLIANCE

g T0CFRT FOR RADIOACTIVE MATERIALS PACKAGES

: i 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
I: 6400 25 USA/6400/B( )F 1 9 [
= 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 requirerent of the regulations of the U.S. Department of Transportation or other

b= 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:
o Westinghouse Electric Company Westinghouse Electric Corporation application
Z LLC (WELCO) dated August 7, 1981, as supplemented.
§ P.O. Box 355
= Pittsburgh, PA 15230-0355 71-6400 i
~ c. DOCKET NUMBER i

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
s (1)  Model No.: 6400
(2) Description

A protective overpack whach provides impact and thermal protection for its contents. The
inner shell (cavity) is approximately 76" x 76" x 172" constructed of 3/16" thick and 10-
gauge mild steel. Closure of the cavity is by a 1/4" thick aluminum plate with silicone
rubber gasket which is bolted to the main inner shell. The cavity is centered and supported
in an outer 3/16" thick steel jacket by approximately 32" of polyurethane foam insulation at
the end and 10" on the sides. ‘A removable section or cap consisting of approximately 34"
of polyurethane foam insulation encased in steel with a silicone rubber gasket is bolted to
the main outer steel jacket. The-overall dimensions of the package are approximately 8' x
8' x 20'. Vent holes are provided on the sides and ends of the container. Set into each
corner of the outer container are standard |.S.0. steel castings. The total weight including
weight of the contents is 45,000 pounds.

B2 N N 2N N S O R e 8 8 8 OF RN 8 8 OO B S OY Y Y S S SR R T Y AR

3) Drawings

Packaging is constructed in accordance with one of the following sets of drawings: (1)
Protective Packaging, Inc, Drawing Nos. 32106, Sheet 1, Rev. F and 32106, Sheet 2, Rev.
0; or (2) Westinghouse Electric Corporation Drawing No. 2020D08, Sheet 1 and 2, Rev. 0;
or (3) Babcock and Wilcox Company Drawing No. 11-D-2130, Rev. 0; or (4) Protective

g Packaging, Inc., Drawing Nos. 32106-1, Sheet 1, Rev. F and 32106, Sheet 2, Rev. 0, as

E modified by Nuclear Packaging Inc. Drawing No. E.G.-60-01D, Sheets 1 and 2, Rev. O; or
s (5) Protective Packaging, Inc. Drawing No. 32395, Sheets 1 through 9, Rev. B, as modified
i by Sandia Laboratories letter dated May 8, 1980; or (6) Lawrence Livermore National

K84 Laboratory Drawing Nos. AAA81-108683-00, Rev. 0 and AAA81-110194-00, Rev. 0.

9%
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gl;g) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

5.(b) Contents

; 1) Large, decontaminated equipment waste of such size as not to fit into a 55-gallon drum
g (with legs or other readily removable appendages removed). Not to exceed 200 grams
’ plutonium within the package.

BN 8 8 F ECYOK

Equipment waste surfaces containing more than 0.5 Ci must be decontaminated to a
smearable level of no more than 150,000 dpm/100 cm? prior to fixation or until successive
decontamination cleaning operations do not reduce the smearable contamination levels by
s more than ten percent. After fixation, equipment waste surfaces must have a smearable

o level of contamination of no greater than 10,000 dpm/100 cm?. Outer surfaces must have a
smearable level of contamination of no greater than 20 dpm/100 cm?. Prior to fixing of
contamination, large equipment waste must be inspected to insure that: (a) all sharp or
protruding objects have been removed, biunted or protected with packaging material, and
(b) pipe caps, gasketed blind flanges, covers, etc., have been installed wherever possible.
Following such inspection, the inner surfaces containing more than 0.5 Ci must be fixed
with "strip" or "clear” coating. The inner surface(s) may altematively be fixed with a
polyurethane foam.

Y 787 787 767 10T 147 147 14T ¥

The large equipment waste must be enclosed in a tight-fitting, 1-inch thick plywood box
constructed in accordance with Westinghouse Electric Corporation’s Drawing No.
1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations' Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); or enclosed in a tight fitting box constructed in

AT T

b accordance with General Electnc Company Drawing Nos. 908E614, Rev. 1, and 908E619,
E~ Rev. 2 or 908E648, Rev. 0 or 90BE649, Rev. 0; or enclosed in a tight fitting box

! constructed in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H,
R Rev. 2. The space between the equipment and the box must be filled with foam (1"

minimum foam thickness) and between éduibmer;; {1/2" minimum foam thickness).
Alternatively, gloveboxes contaminated and fixed as described above may be broken down
as follows: '

Glovebox windows are removed and separately packaged in 12-mil thick PVC bags and
sealed. The inner bag is tape sealed and the outer bag is heat sealed.

E Glovebox panels are cut to dimensions to fit inside the 3/16" thick corrugated steel burial
o crates constructed in accordance with Rockwell Hanford Operations' Drawing No. H-2-
b 91888, Sheet 1, Rev. 0 (modified or unmodified). All sharp or protruding objects are
9.

removed, blunted, or protected with packaging material. The glovebox panels are bundled
such that internal box surfaces are facing inward. Cut glovebox panels from not more than
one glovebox are banded with metal strap banding such that two metal strap bands in each
direction are placed around the length and width of the glovebox sections. The glovebox
window and cut panel packages are enclosed and foamed in place within the box.

'
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: Blocking or dunnage is placed within the box to ensure a one inch foam barrier on the sides
and bottom of the box. Likewise, dunnage is provided between the banded glovebox

sections to maintain a 1/2" thick foam barrier between banded packages.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

g
=
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5.(b) Contents (continued)

(2) Decontaminated hard waste items, such as equipment, metal cans, tools, etc., must be
double bagged within 12-mil thick PVC with each bag heat sealed. The total fissile quantity
of all the sealed packages in one container must not exceed 200 grams.

O 92592 01 V. 959292 9. 959295

Hard waste surfaces must be decontaminated to a smearable leve! of no more than
150,000 dpm/100 cm? prior to fixation or until successive decontamination cleaning
operations do not reduce the smearable contamination levels by more than 10 percent.
After fixation, hard waste surfaces must have a smearable level of contamination of no
greater than 10,000 dpm/100 cm?. Prior to fixing of contamination, hard waste must be
inspected to insure that sharp or protruding objects have been removed, blunted, or
protected with packaging material. Following such inspection, the outer surfaces must be
\ fixed with "strip" or "clear” coating. Hard waste items such as furnace shells, muffles, or
o other items with large cavities not accessible for decontamination must be filled with foam
o within the cavities. Surfaces that are not easily accessible, e.g., interiors of small diameter
e tubing and piping which were in contact with process materials, must have been swabbed
or immersed in cleaning solution to insure removal of residual material. Open ends of the
tubing and piping must be sealed using mechanicai fittings.

' Alternately, large heavy walled process glassware must be painted inside and outside to fix
b contamination and double bagged in 12-mil thick PVC with each bag heat sealed. The
glassware must be secured in a box constructed in accordance with General Electric
Company Drawing No. 272E81-4, Rev. 0.. The box must be filled with foam and total

Rse activity limited to less than two (2) Ci in a box.

Alternately, stainless steel transfer tubes and HEPA filters must be double bagged in 12-mil
e thick PVC with each bag heat sealed. The tubes/filters must be secured in a box

S constructed in accordance with General Electric Company Drawing No. 272E81-28, Rev. 0.
o The box must be filled with foam and total activity limited to less than 0.5 Ci in a box.

Alternately, round steel ducting must be capped and secured in a box constructed in
accordance with General Electric Company Drawing No. 272E81-29, Rev. 0; 272E81-30,
Rev. 0; or 272E81-31, Rev. 0. Outer surfaces ducting will have a smearable level of
contamination no greater than 20 d/m/100 cm?. The box must be filled with foam and total
activity limited to less than 0.5 Ci in a box.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

ETNR R R/

5.(b) Contents (continued)

Y 787 %

Sealed packages and boxes of hard waste must be enclosed in a tight-fitting, 1-inch thick
plywood box constructed in accordance with Westinghouse Electric Corporation's Drawing
No. 1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations' Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); enclosed in a tight fitting box constructed in
accordance with General Electric Company Drawing Nos. 908E614, Rev. 1 and 908E619,
Rev. 2 or 908E648, Rev. 0 or 908E649, Rev. 0; or enclosed in a tight fitting box
constructed in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H,
Rev. 2. The space between the packages and the box must be filled with foam to a
minimum thickness of 1 inch. Void spaces between the sealed packages must be filled
with foam (1/2" minimum foam thickness).

) %

787 787 14T TT 187 T4 785 145 U

Glove box absolute (HEPA) filters must be double bagged within 12-mil thick PVC, with
each bag heat sealed and packaged within DOT Specification 17H or 17C steel drums
(maximum size of 55 gallons). Each drum must be lined with a sealed plastic liner and
equipped with a standard drum closure. Each drum must not exceed a fissile quantity of 60
grams. Sealed drums must be enclosed in a tight-fitting 1-inch thick plywood box
constructed in accordance with Westinghouse Electric Corporation's Drawing No.
1620E43, Sheets 1, 2, 3, and 4, Rev. 3, a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations’ Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); enclosed in a tight fitting box constructed in
accordance with General Electric Company Drawing Nos. 908E614, Rev. 1 and 908E619,
Rev. 2, or 908E648, Rev. 0, or 908E649, Rev 0; or enclosed in a tight fitting box
constructed in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H,
Rev. 2. The space between the drums and the box must be filled with foam to a minimum
thickness of 1 inch. Void spaces between drums must be filled with foam (1/2" minimum
foam thickness). ‘
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Soft waste items such as sheeting, gloves, paper, prefilter media, polyethylene bottles,
shoe covers, etc., must be double bagged in 12-mil thick PVC, with each bag heat sealed
(bag size must not exceed 22" x 16" x 10") and packaged within DOT Specification 17H or
17C steel drums (maximum size of 565 gallons). Each drum must be lined with a sealed
plastic liner and equipped with a standard.drum closure. Each drum must not exceed a
fissile quantity of 60 grams. Sealed drums must be enclosed in a tight-fitting 1-inch thick
plywood box constructed in accordance with Westinghouse Electric Corporation's Drawing
No. 1620E43, Sheets 1, 2, 3, and 4, Rev. 3; a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations’' Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); or enclosed in a tight fitting box constructed in
accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H, Rev. 2. The
space between the drums and the box must be filled with foam to a minimum thickness of 1
inch. Void spaces between drums must be filled with foam (1/2" minimum foam thickness).
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NRgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-

EV Page 5 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

5.(b) Contents (continued)

(5) Liquid waste (decontamination solutions only) must be solidified in concrete in a 30-gallon
K drum which must be sealed in a plastic bag and centered and supported in a DOT

f” Specification 17H or 17C 55-gallon steel drum by absorbent material. The 55-gallon drum
must be lined with a sealed plastic liner and equipped with a standard drum closure. Each
drum must not exceed a fissile quantity of 60 grams.

Altemnatively, liquid waste is solidified in concrete in maximum size one (1) gallon packages
which are double bagged and heat sealed in 12-mil thick PVC and placed with a DOT
Specification 17H or 17C steel drum (maximum size of 55 gallons). The drum is lined with
a sealed plastic liner and equipped with a standard drum closure. Each 55-gallon drum
must not exceed a fissile quantity of 60 grams. For drums smaller than 55 gallons, the total
fissile quantity of all the sealed packages (drums) in one container must not exceed 200
grams. Sealed drums must be enclosed in a tight-fitting 1-inch thick plywood box
constructed in accordance with Westinghouse Electric Corporation's Drawing No.

1620E43, Sheets 1, 2, 3, and 4, Rev. 3; or a tight-fitting 3/16" thick corrugated steel box
constructed in accordance with Rockwell Hanford Operations’ Drawing No. H-2-91888,
Sheet 1, Rev. 0 (modified or unmodified); enclosed in a tight-fitting box constructed in
accordance with General Electric Company Drawing Nos. 908E614, Rev. 1 and 908E619,
Rev. 2 or 908E648, Rev. 0 or 908E649, Rev. 0; or enclosed in a tight fitting box
constructed in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H,
Rev. 2. The space between the drums and the box must be filled with foam to a minimum
thickness of 1 inch. Void spaces between drums must be filled with foam (1/2" minimum
foam thickness).

(5)) Uranium 233 oxide and thorium oxide inthe‘iform of intact LWBR-type fuel rods with the
following limitations:

® Rods must be packaged within the Model No. 6400 packaging as described in
Section 1 of WAPD-LP(FE)-220, Rev. 3 (February 1983);

(ii) The fuel content must not exceed 50 kg U-233 per shipment;

ST L VLU W2 9292 2 92909 WL PLIBL LB IE VPG L0000 02 9259202029292 WL 0L WL W60,

(iii) Al rod storage containers must be filled to capacity (at least 70% of cross-sectional
area) with rods or aluminum shim stock;

RO OR? AL SRC SR

(iv) Each rod storage container must contain not more than one sub-container of 5/9 or
12 w/o BMU seed rods;

v) Each rod storage container must weigh not more than 2,000 pounds;

S 747 14T 147 |

> (vi)  The fuel rod heat generation must not exceed 30 watts; and

k- (vi)  Operating Procedures and Acceptance Tests and Maintenance Program must be
b modified to meet the requirement of Item 11 of this approval.

a 87
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g%g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 6 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400
" 5.(b) Contents (continued)

) Liquid analytical residues from the dissolution of spent reactor fuel rods, solidified in
cement (see table, p. 3 of application*). The cement is contained in 1.5-gal steel can
closed with a slip cover lid. The two primary cans are packed in a secondary steel can
sealed with a press fit lid (see Figure 2 of application*). The secondary containment
package contents are placed within a radiation shield (lid secured with six (6), 1/2"-13UNC
bolts with welds in accordance with application*) centered in a DOT Specification 17-C 55-
gal steel drum (see Figure 1 of application*). The drums are sealed with styrene-butadiene
rubber gasket contained with a standard drum closer. Total weight of the drum will be less
than 1,450 Ib, and each drum will not exceed a fissile quantity of 12 g and 435 Ci of fission
products.

1592192 021992019 . 6

Y 747 745 185

Six (6), 55-gal sealed drum assemblies will be enclosed in a tight-fitting 3/16-in thick
corrugated steel box constructed in accordance with Rockwell-Hanford Operations'
Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified or unmodified). The space between the
drums and the box must be filled with foam to a minimum thickness of 1 inch. Void spaces
between drums must be fitted with foam to a minimum thickness of 1/2 inch. Two (2)
corrugated steel box assemblies may be transported in the packaging.

1T 187 187 187 16T 14 U

* U.S. Department of Energy letter dated April 15, 1983.

Uranium 233 oxide and thorium oxide in the form of intact LWBR-type fuel rods with the
following limitations: 1

(i) Rods must be packaged as shown in Figure 4, Application dated July 8, 1983, and
contained within the Model No. NNFD-SA-2 packaging (Certificate of Compliance
No. 5910);
The fuel content must not exceed 2.0 kg U-233 per shipment;
Each loaded LWBR Rod Transport Box must weigh not more than 99 pounds;

The fuel rod heat generation rate must not exceed 2 watts; and

Operating Procedures and Acceptance Tests and Maintenance Program must be
modified to meet the requirement of Item 11 of this approval.
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NRC FORM 618A
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 7 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

5.(b) Contents (continued)

©)

Maximum of four (4) Cf-252 sources with the following limitations:

() Each source must be doubly encapsulated with the inner capsule meeting the
requirements for special form radioactive material;

(ii) The total Cf-252 content must not exceed 6.1 mg;

(iii) The sources must be packaged in a shielded container as described in Chapter 1 of
WAPD-LP(CE)POB-591 (January 1984); and

(iv)  The decay heat generation from the source material must not exceed one watt.

Compressed krypton-85 gas in mixture with other non-radioactive gases that are
chemically compatible with the 3AA2015 cylinder. No fissile material (Requirement of 5.(c)
does not apply). Shipment of krypton-85 gas is subject to the following limitations:

(@i Radioactivity not to exceed 2,700 curies. Maximum internal decay heat not to
exceed 15 watts. Maximum volume of krypton-85 and other non-radioactive gases
shall not exceed 1480 liters at STP (1 atm, 25°C);

The maximum initial fill pressure shall not exceed 500 psig at 25°C;

The DOT Specification 3AA2015 gas cylinder shall be certified for an operating load
of 2,015 psig, at least once every 5 years by testing to 3,360 psig;

A minimum of 24 hours after loading with krypton-85 gas the krypton packaging
primary containment shall have a leak rate of less than 0.0014 microcuries per
second. The leak test shall be performed with the containment vessel within the
lead shield container prior to placement within its thermal overpack;

Content of the package shall be verified by mass spec analysis;

Acceptance, maintenance and use of the krypton package shall be in accordance
with the procedures and requirements of Chapter 7 and 8 of Westinghouse Idaho
Nuclear Company, Inc. Report No. WIN-236, Revision 1, March 1988. The
retaining ring shall be tightened around the gas cylinder to a 40 to 50 inch-pound
torque;

The position and securement of the krypton package within the Model No. 6400 is
as specified in Westinghouse Idaho Nuclear Company, Inc. Drawing No. 059888;

Krypton package must be enclosed within a tight fitting plywood box constructed in
accordance with Westinghouse Idaho Nuclear Company, Inc. Drawing No. 059886.
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g_lgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 8 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

5.(c) Transport Index for Criticality Control

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

‘e 6. The polyurethane foam must be Instapak 200, or equivalent.

7. The maximum weight of the contents including secondary packaging, dunnage, shoring and
bracing must not exceed 30,000 pounds.

o 8. Sufficient dunnage, shoring and/or bracing must be utilized to minimize secondary impact of the
B secondary packaging within the cavity under accident conditions.

9. Protrusions from secondary packaging such as lifting eyes, etc., must be positioned such that they
will not contact the cavity walls, or shoring must be provided to prevent puncture of the cavity walls
by the protrusions under the accident conditions.

10. Contents must be positioned in the cavity such that the center of gravity of the loaded package is
substantially the same as the center of gravity of an empty package. -

247 165 145 145 14T T
-
-

The cavity of the overpack must be vented through an absolute filter to equalize pressure between
the outside and inside of the overpack. g

12. Contents packaged under the t:bnditions of this oert_iﬁcatéidf compliance are exempt from the
requirements of 10 CFR §71.63. Condition 5(c) of this certificate of compliance is not applicable
where the fissile material is excluded as provided by 10 CFR §71.53.

T 145 187 145 17 1S

13. In addition to the requirements of Subpart G of 10 CFR Part 71, the package must be prepared for
shipment, operated, and maintained in accordance with "Operating Inspection and Maintenance
Procedure No. CSK-003, Rev. 0," included in the Westinghouse Electric Corporation supplement
dated April 14, 1992.

LW, @1 WL 0L 02 0L 92 9792 92 39292 9L O2 92 5929000000207 192 U2 S92 U2 (V2 197 9201 I

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

15. Expiration date: July 31, 2002.

78X 73 7R i IR 7K 78 7R 7 7K 70 I 2N R 8
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Page 9 - Certificate No. 6400 - Revision No. 25 - Docket No. 71-6400

REFERENCES

Westinghouse Electric Corporation application dated August 7, 1981.

General Electric Company supplement dated: October 1, 1981.

Babcock and Wilcox Company supplements dated: March 8, 1982; and January 10, 1985.

o Department of Energy, Division of Naval Reactors, supplements dated: April 22, and July 8, 1983 and
March 5, 1984.

Department of Energy, Chicago Operations Office, supplement dated: April 15, 1983.

b Department of Energy, Washington, DC, supplement dated: June 6, 1988.

Westinghouse Electric Corporation supplements dated: April 14, 1992; and April 14, 1997.

= Westinghouse Electric Company, Division of CBS Corporation supplement dated:
9 December 22, 1997, September 28, 1998 and February 22, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Caus 1212

g Cass R. Chappell, Chief
ot Package Certification Section

5 Spent Fuel Project Office

i Office of Nuclear Material Safety
and Safeguards

Date: 3/3:/ g
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CERTY FOR RADIOACTIVE MATERIALS PACKAGES

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

6406 11 USA/6406/AF 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 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:

U.S. Department of Energy U.S. Energy Research and Development
Division of Naval Reactors Administration application dated
Washington, DC 20585 July 19, 1977, as supplemented.

<. DOCKETNUMBER 71-6406

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

(a) Packaging
(1) Model No.: None specified
(2) Description
Specific packaging is not required. Safety is independent of packaging.
Contents
(1) Type and form of material
Unirradiated fuel assémbTies of the following types:

(i) S5G Fuel Experiment Assembly (FEA) in the Model No. FEA shipping
container.

S5G Double Fuel Experiment Assembly (DFEA) in the Model No. DFEA
shipping container.

A1W-3 Removable Uninstrumented Subassembly (RUS) in the
Model No. 25.0 shipping container.

AlW-3 Prototype "A" Module or AIW-3 Shipboard "A" Module in the
Model No. 2.7/3.6 shipping container.

Rodded instrumented S1C fuel module in the Model No. 7481E12
shipping container.

S1C fuel module or S1C peripheral assembly in the Model No. SIC
bird cage shipping container.

S1W-3 Removable Subassembly (RSA) in the Model No. SIW RSA/Metal
Box.

S5W-2 Removable Subassembly (RSA) in the Model No. S5W RSA/Bird
Cage.

2 S92 59 92 . @1 92 2 19259 G592 592 0 02 92 92 92 92 9292 92 92 9L 292592 U292 92 9102
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Page 2 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

3 5.(b) Contents (Continued)
'@ (1) Type and form of material (Continued)

(ix) S5W-R2/R3 or S5W-2 module in the Model No. $5W New Module
container.

(x) AlW-2/R2 cluster or half cluster in the Model No. 658C shipping
container.

(xi) S3G-2A/2B fuel module in the Model No. 7481E12 or Model No. 9SK218
shipping container.

g (xi1) D2W rodded fuel cell or unrodded corner type D2W fuel module in a
s Model No. 658H1AB shipping and storage container. Rodded type fuel
e module shall have a control rod and control rod holddown device

' installed.

, (xiii) S7G unit cell or reactor cell assembly in a Model No. 658E1AB
§5 shipping and storage container, with shipping clamp installed.

(xiv) Advanced Test Core (ATC) welded fuel cluster or ATC cage assembly
fuel cluster in a Model No. 660B1/660C1 container.

ol (xv) D1G fuel module in a model 572A1 or 572B1 shipping container and

ks, D1G Removable Fuel Assembly (RFA) in a Model No. 573A1 or 573Bl

' shipping container. A control rod and control rod holddown device
need not be installed in the D1G fuel module.

(xvi) D1G Removable Fuel Assembly (RFA) in a Model No. 573A1 or 573Bl
shipping container. :

(xvii) PWR Core 1 (Seed 2, 3 or 4) unrodded seed fuel assembly or PWR
Core 2 (Seed 1 or 2) unrodded seed fuel assembly, in unspecified
shipping containers.

R RO R SO s O NON SO OO OR S 3 X OF SO S 8 AT Y OV SO OR B T B

SROORTIRE SR SR Y

SR

(xviii) PWR Core 1 (Seed 2, 3 or 4) unrodded seed fuel subassembly or PWR
Core 2 (Seed 1 or 2) unrodded seed fuel subassembly, in unspecified
shipping containers.

(xix) S8G rodded fuel cell in unspecified shipping container with control
rod holddown device instalied.

(xx) S5G type unit cell in a Model No. 658E1AB shipping container.

(xxi) AlW-3 Prototype Peripheral Subassembly or AlW-3 Prototype Center
Subassembly in the Model No. 2.7/3.6 shipping container.

(xxii) S7G Partial Fuel Cell Subassembly in a DOT specification (Type 20
WC-3) container.

87 787 74T 14T 14T 18T "hT 767 14T TAT 147 187 145 AT ¥
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

5.(b) Contents (Continued)
(1) Type and form of material (Continued)
(xxiii) S5G Central Subassembly

(xxiv) S3G-3 Removable Noninstrumented Fuel Assembly (RNFA) in a Model
No. 95K-218 shipping container.

(2) Maximum quantity of material per package

(i) One fuel assembly as described in 5(b)(1)(i), 5(b)(1)(ii),
5(b) (1) (i11), 5(b)(1)(iv), 5(b)(1)(v), 5(b)(1)(vi), 5(b)(1
5(b) (1) (viii), 5(b)(1)(ix), 5(b)(1)(x), 5(b)(1)(xi), 5(b)(
5(b)(1)(xiii), 5(b)(1)(xiv), 5(b)(1)(xvi), 5(b)(1)(xvii),
5(b) (1) (xviii), 5(b)(1)(xix), 5(b)(1)(xx), 5(b)(1)(xxii),
5(b)(1)(xxiii), and 5(b) (1) (xxiv).

vii),

)(vii)
1) (xii),

(ii) Two fuel assemblies as described in 5(b)(1)(xv).
(iii) Three fuel assemblies as described in 5(b) (1)(xxi).
(c) Transport Index for Criticality Control

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

(1) For the contents described in 5(b)(1)(iv), 5(b)(1)(vi),
5(b)(1)(xi), 5(b)(1)(xii), 5(b)(1)(xiii), 5(b)(1)(xiv),
5(b) (1) (xv), 5(b) (1)(xvii), 5(b)(1)(xix), 5(b)(1)(xx),
5(b) (1) (xxi), 5(b)(1)(xxii), 5(b)(1)(xxiii), '
and 5(b)(1)(xxiv), and limited in 5(b){2)(i),
5(b)(2)(ii), and 5(b)(2)(¥i1):

For the contents described in 5(b)(1)(iii),
5(b)(1)(v), 5(b)(1)(ix), 5(b)(1)(x), and
5(b)(1)(xviii), and limited in 5(b)(2)(7):

For the contents described in
5(b)(1)(viii) and limited in 5(b)(2)(i):

For the contents described in
5(b)(1)(vii) and limited in 5(b)(2)(i):

For the contents described in
5(b)(1)(xvi) and limited in 5(b)(2)(i):

For the contents described in
5(b)(1)(i) and Timited in 5(b)(2)(i):

For the contents described in
5(b)(1)(ii) and limited in 5(b)(2)(i):




NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 6406 - Revision No. 11 - Docket No. 71-6406

Expiration date: July 31, 2002.

REFERENCES

U.S. Energy Research and Development Administration application dated July 19, 1977.

7 YR )

Supplements: Department of Energy letters G#5868 dated January 4, 1978, with
enclosures; #6291 dated July 13, 1979; G#7609 dated September 30,
1983; G#C85-0435 dated April 19, 1985; G#(C87-8027 dated

) December 23, 1987; G#92-03690 dated September 11, 1992; and

g G#97-03513 dated June 11, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lowe B L gt

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Y %

Date:  07/23/97
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFR7I FOR RADIOACTIVE MATERIALS PACKAGES

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

6441 7 USA/6441/B( )F 1 2

2. PREAMBLE
a. This certificate is issued to certify that the 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 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 Safety Analysis Report for D2G Power Unit
Division of Naval Reactors Shipping Container dated August 4, 1969,
Washington, DC 20585 as supplemented.

¢. DOCKET NUMBER 71-6441

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

(a) Packaging
(1) Model No.: D26 Power Unit
(2) Description

The D2G Power Unit shipping container assembly consists of five main
assemblies; (1) the barrel assembly, (2) the upper cover, (3) the lower
cover, (4) the main shipping skid, and (5).the barrel trunnion supports.

To prepare the power unit shipping container for shipment of a power unit,
the container barrel is rotated to the vertical position, the upper cover
is removed and the power unit is loaded ‘into the barrel and secured in the
container with eight (8) shipping studs. The upper cover is then installed
and the container is rotated to the horizontal position for shipment. The
container assembly is 31 feet long and 8-1/2 feet wide and it is attached
to a government owned permanently assigned depressed center railroad car;
the maximum height above the rails is 13 feet, 10 ‘inches in the shipping
configuration. The power unit is shipped complete with design control rods
and mechanisms installed.

The Type D or E power unit are retained in the container by means of eight
shipping bolts. A special shipping ring is used to clamp the closure head
and core cartridge assembly to the barrel upper flange of the shipping
container. The control rods are restrained in the unit by means of rebound
and outmotion latches located in the latching portion of the control red
drive mechanisms. The container assembly weighs about 100,000 pounds empty
and about 270,000 pounds loaded.

Drawings

The packaging is constructed in accordance with Baldwin-Lima-Hamilton
Corporation Drawing Nos. R-126361, Rev. E, and R-126347, Rev. K, and
Westinghouse Electric Corporation Drawing Nos. 955F632, Rev. 5, and
972D940, Rev. 5. .
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gl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6441 - Revision No. 7 - Docket No. 71-6441

5. (b) Contents
(1) Type and form of material
E” Unirradiated enriched uranium as contained in Naval Reactors Type D or
e E power units consisting of core barrel, unirradiated fuel assemblies,

closure head, mechanisms and associated hardware, with all design
control rods and mechanisms installed. ,

(2) Maximum quantity of material per package

187 147 %

One power unit as described in 5(b)(1).
(c) Transport Index for Criticality Control

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

187 787 TAT 187 767 14 14)

6. Expiration date: August 31, 2002.
REFERENCES

%

' Safety Analysis Report for D2G Power Unit Shipping Container, ONP-74252-13 dated
August 4, 1969.

Supplements: Bettis Atomic Power Laboratory letters WAPD-DP(CH)-1252, dated November
; 30, 1973; WAPD-DP(CH)-1466, dated October 18, 1974; Knolls Atomic Power Laboratory
; letter CGN 85542-250, dated February 5, 1981; Naval Reactors letter NR:RR:ESSNIDER
b G#92-03731, dated October 7, 1992; and Naval Reactors letter NR:RR:SLDUNN G#97-03543,

dated July 10, 1997.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

. wa /;. Z7
Cass R. Chappell, Chief
. Package Certification Section
: Spent Fuel Project Office
k- Office of Nuclear Material Safety
I and Safeguards
E” Date: August 25, 1997
E: 107
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FOR RADIOACTIVE MATERIAL PACKAGES
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a. ISSUED TO (Name and Address) -

United States Enrichment Corp
6903 Rockledge Drive
Bethesda, MD 20817

YAXRXXYAL

YA

-

PR

S

a  This certificate is issued to certify that the package (paciaging an
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging

b. This certificate does not relieve the consignor from compliance with any requ
other applicable reguiatory sgencles, including the government of any country

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

Safety Analysis Report on the “Paducah Tiger"
Protective Overpack for 10-Ton Cylinders of Uranium
Hexafluoride, Report No KY-665, Revision 1, dated
October 28, 1998, as supplemented.

7

VAN

a. CERTIFICATE NUMBER b. REVISION NUMBER 5. PACKAGE DENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES
6553 17 USA/6553/AF ) 3
PREAMBLE P

_ DOCKET NUMBER
dac i

d contants) described in Itern 5 balow meets the applicable safety standards set
and Tranaportation of Radloactive Material.”

Irement of the reguiations of the U.S. Department of Transportation or
through of into which the pacikage will be transported.
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CONDITIONS £ §% 29 S
This certificats Is conditional upon fultlling the lggqumm‘;nh 10 CFR Part 71, as appﬂe_g?o. and the conditions specified beiow.
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diameter x 128 inches4any 8
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polyurethane foam. The cyl
Four mild steel brackets are prov
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the package is 40,000 pounds.
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(3) Drawings

binders, ard eight: & 3Aknch g

The closed{assembled overgaok £3nssts ofat
both long sid€ fop and bottonby.t#, 10-ga fge stalfiie8s steel breakaway plates.
The valve end ¥ gitptected by a 3/8-inch stainless:st
thick aluminum stiﬁeni:%%late. A centrally Igcate

Tterds

in conjunction with the ISO comer fittings for tie-down.

The Paducah Tiger overpack is const
Systems, Inc., Drawing Nos. M-1209-N
NRC-3, Rev. A, M-1209-NRC-4, Rev. 1, and M-1209-NRC-5, Rev. 0.
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{ NRCFORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION R
{&-2000)

10CFR 7Y’ .

Certificate No. 6563 RevisionNo. 17 Docket No. 07106553 Page 2 of 3  Pages [

N

NNNN

NN

2
N

(b) Contents

NNNN

»

(1 Type and form of material

NN

Solid uranium hexafluoride (UF,) at not more than 4.5 w/o U-235 isotope enrichment, and an
H/U ratio of no more than 0.088. :

NNNNNNG

Maximum quantity of material per package.

NN

\I

The maximum weight of UF not to exceed 21,030 pounds (9,540 kg). The maximum U-235
content not to exceed 640 pounds (290 kg).

INNNNY

Transport index for Criticality Control

o T2 EEE0gm
Minimum transport index totb S 5 Y F 0

. ) ; s

label for nuclear cnhr{:y,eéﬁtrolz O%Dy_,f. .
& % '-:;. o
o L 23

5 B &

Each Model No. 48X cyli 9 ir must be inspected, tested, maintainég‘:r‘}ssembled. and used in
accordance with Americaf National Standards Institute (ANSI1) N14.7:3890. The cylinders must be
designed and fabricafed in"accprdance with ANSI N14.1-1990.ar-an edrlier version of ANSINt4.1in
effect at the time otﬁgﬁﬁcatioﬁ;@aﬁndes must be fab geﬂ in actbtdance with Section Vlil,
Division |, of the Am ety 1l Mechanigal EngipBefStASME) Boilerand Pressure Vessel
Code and must b&' A Slafihed. EXgipt thaf the:88X cylinders nanufactured by
W.H. Stewart Comga ccordanee with ANSI N14.4 337 afler ANSIN$4.1-1982 was approved
may be used for shipment ifthe Paiican Tiger packa
and re-certified inhpgordah}ggfiivit ‘
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In addition to the rega@;emé@”’fsj‘f %, Subpart ot 1D CER Part ZiTEach pickage shall be maintained,
repaired, operated atit-prepafed i inedfid eegidancawith Opemlifig Instructions and
Acceptance Tests ard"Mainte -Rrogratiningiy, app ieasron datedQctober 28, 1998, as

\I

UL
N

INNNN

NNNNN

v.

s .
Use of Model No. 48X cylinders m%%za&,st%%am
i g 3

The Mode! 48X cylinder valve stem and plug may be tinned with ASTM B32, alloy 50A or Sn50
salder material, or a mixture of alloy SOA or Sn50 with alloy 40A or Sn40A material, provided the

mixture has a minimum tin content of 45 percent.

NN

horized.

INNNXNNNNNN,

Paducah Tiger overpacks previously constructed in accordance with Martin Marietta Energy
Systems, Inc., Drawing Nos. M-1209-NRC-1, Rev. C; M-1 209-NRC-2, Rev. A, M-1209-NRC-3, Rev.
A: and M-1209-NRC-4, Rev. A, may be used until September 10, 1999. For the overpacks
authorized by this condition, the clearance distance between the end of the cylinder valve and the
plane of the end of the cylinder skirt must be measured prior to each shipment. The clearance
distance must be at least 3/8 inch.
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY %)
COMMISSION {2

~

NNNNNN

Revisioa No. 17 DocketNo. 07106653 ‘Page o 3 Pages |

NN

NN

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

YAV XR
INNNNN

13.  Explration date: July 31, 2004.

\/\/\
INNN
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REFERENCES

UL

3
)

Safety Analysis Report on the "Paducah Tiger' Protective Overpack for 10-Ton Cylinders of Uranium
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E NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

Bl (396) CERTIFICATE OF COMPLIANCE

; 10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

bS] 1. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER | ¢. TOTAL NUMBER PAGES
- 6574 26 | USA/6574/B( ) 1 3

). 2 PREAMBLE

X 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."

X 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

X a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
ATG Nuclear Services, LLC Scientific Ecology Group, Inc., application
' 669 Emory Valley Road dated December 27, 1990, as supplemented.

Oak Ridge, TN 37830

¢. DOCKET NUMBER 71-6574

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

(a) Packaging
(1) Model No.: 3-82B
5 (2) Description

' The packaging consists of a steel-lead-steel annulus cask fabricated in the form of
) a right circular cylinder and three different types of inner containers. The shielded
; cask, closed at one end and a lid closure at the other, is 66.25 inches in diameter
by 74.5 inches in height. The cask wall consists of a 3/8-inch inner steel shell,
3-3/4 inches of lead shielding, one-inch outer steel shell, and a steel flange
connecting the two shells. The cask outer shell is surrounded by a one-inch layer
of insulating material and canned in 11-gauge steel.

The lid, sealed by a silicone flat gasket, is bolted to the cask body. A cylindrical
shield plug is located in the center of the cask lid and is sealed by a silicone flat
gasket. Lifting and tie-down devices are attached to the cask body. Impact skirts,
consisting of removable rings of shock absorbing foam, are attached to the ends of
the cask.

(3) Drawings

The package is fabricated in accordance with the following Scientific Ecology
Group, Inc. Drawing No.: STD-02-076, Sheets 1 through 3, Revision 7.
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NRC FORM 618A

(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6574 - Revision No. 26 - Docket No. 71-6574

(b)

6. (a)

(b)

Contents
(1) Type and form of material

Byproduct material consisting of dewatered, solid radioactive waste, including
spent ion exchange resins, filter sludges, solidified evaporator concentrates, spent
filter cartridges, and contaminated or irradiated solid materials.

(2) Maximum quantity of material per package

Greater than Type A quantity of byproduct material, which may contain not more
than a Type A quantity of fissile material, provided the fissile material does not
exceed the limits specified in 10 CFR §71.53. The cask contents must be
contained within one of the following inner containers and limited as follows:

(a) Single disposable cylindrical containers constructed of metal or high integrity
plastic with tightly fitted covers. A maximum decay heat load of 205 Btu/hr.

(b) Two pallets with four, 30-gallon drum size containers per pallet. Drums to be
constructed of metal or high integrity plastic with a tightly fitted cover. A
maximum decay heat load of 84 Btu/hr. .. .

(c) One pallet with three, 55-galion drum size containers. Drums to be
constructed of metal or high integrity plastic with tightly fitted covers. A
maximum decay heat load of 116 Btwhr. == i

Mg
srom

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: S

(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 césk cavity rﬁust 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 a hydrogen concentration greater than 5%.

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) above does not apply.

7.  The total weight of the package must not exceed 50,000 pounds and the weight of the
contents (including dunnage, etc.) must not exceed 8,195 pounds. '




NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

Page 3 - Certificate No. 6574 - Revision No. 26 - Docket No. 71-6574

0

10.

11.

12.

13.

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

(@) The package shall be prepared for shipment and operated in accordance with Operating
Procedure STD-P-02-024, Rev. 3, in the supplement dated March 7, 1996.

(b) The package shall be maintained in accordance with the maintenance program in the
supplement dated March 13, 1991.

Except for close fitting contents, sufficient dunnage, shoring, and/or bracing must be utilized to
minimize secondary impact of the contents within the cavity under accident conditions of
transport.

Prior to each shipment, the seal on the main cover and the seal on the shield plug cover, if
opened, or if the security seal is broken, must be inspected. The seals must be replaced if the
inspection shows any visible defects or every 12 months, whichever occurs first.

The packaging must be leak tested in accordance with Section 8.2.2 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. R 3 L

The package authorized by this certificate |s hereby approvéd for use under the general
provisions of 10 CFR §71.12.- TS S SRR

Expiration date: May 31, 2001.

REFERENCES . -

Scientific Ecology Group Incorporated application dated December 27, 1990.
Supplements dated: March 13, 1991; March 7, 1996; and October 10, 1997.

ATG Nuclear Services, LLC, supplements dated: December 1, 1998; August 9 and 11, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

e

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

o
Date: '/// ¢
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' NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
B!+ (3-96) CERTIFICATE OF COMPLIANCE
g=| 10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES
b<| 1. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
6581 29 USA/6581/AF 1 4
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 requiremnent 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:
Siemens Power Corporation Advanced Nuclear Fuels Corporation application
2101 Horn Rapids Road . dated October 15, 1990, as supplemented.

Richland, WA 99352-0130 ~
71-6581

<. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: 51032-1

(2) Description

A steel shipping container for fuel bundles, consisting of a strongback and fuel bundle

Tk clamping assembly, shock mounted to a steel outer container. Steel separator blocks are

' bolted between fuel assemblies. The separator blocks are a minimum 6 inches wide by

; approximately 8 inches high and 9 inches long, with a minimum nominal 3/8-inch thick wall.

' The outer container is approximately 43 inches in diameter by 216 inches long. The maximum
weight of the package, including contents, is 7,400 pounds.

(3) Drawings

: The packaging is constructed and assembled in accordance with the following Siemens Power
Corporation Drawing Nos.:

EMF-309,813, Rev. 2, Sheets 1 and 2

R Y N R R R R R O R S R R R R R e AR R TS YR 8 E SOR A R RO A T S UK

: EMF-303,359, Rev. 7
:; EMF-303,360, Rev. 6
: EMF-303,898, Rev. 5
: EMF-300,607, Rev. 3
o EMF-309,582, Rev. 0
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NRC FORM 618A
(3-96)

(1

A

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6581 - Revision No. 29 - Docket No. 71-6581

5.(b) Contents

Type and Form of material

Unirradiated fuel rods consisting of uranium dioxide fuel pellets clad in zircaloy or stainless
steel tubes. Uranium is enriched to a maximum of 5.0 wt% in the U-235 isotope except for

the T15X15 cruciform assemblies, which have a maximum enrichment of 2.8 wt% in the

U-235 isotope. The sum of the cladding wall thickness and the pellet-clad radial gap must
not be less than 0.023 inch, except for the T15X15 square array fuel assemblies. For the
T15X15 square array fuel assemblies the sum of these two parameters must not be less than

0.016 inch. The maximum length of the active fuel region is 196 inches, except for the

T15X15 cruciform assemblies, whose maximum active fuel region is 116 inches. Fuel rods

must be in one of the following configurations:

0] Fuel assemblies consisting of a maximum of 204 fuel rods in a 15 x 15 square array
with a maximum nominal fuel rod pitch of 0.563 inch and a maximum assembly cross
section of 8.445 inches square. The fuel rod cladding must have an OD not less than
0.410 inch and not greater than 0.430 inch. The fuel rod arrangement is as shown in

Figure 11.1 of the application.

(i) Fuel assemblies consisting of a maximum of 264 fuel rods in a 17 x 17 square array
(with any number of edge rods missing) with a maximum nominal fuel rod pitch of
0.496 inch and a maximum assembly cross section of 8.432 inches square. The fuel
rod cladding must have an OD not less than 0.355 inch and not greater than 0.380

inch. The fuel rod arrangement is as shown in Figure 11.2 of the application.

(iii) Fuel assemblies consisting of any number of fuel rods in a square array with

maximum assembly cross section of 8.25 inches square. The fuel rod cladding must

have an OD not less than 0.260 inch and not greater than 0.500 inch.

(iv) Any number of fuel rods positioned in a rod container. The rod container consists of a
schedule 40 steel pipe with a maximum nominal diameter of 5 inches. The fuel rod
cladding must have an OD not less than 0.260 inch and not greater than 0.500 inch.

v) Fuel assemblies consisting of a maximum of 208 fuel rods in a 15 x 15 square array
(with any number of edge rods missing) with a maximum nominal fuel rod pitch of
0.527 inch and a maximum assembly cross section of 7.91 inches square. The fuel
rod cladding must have an OD not less than 0.364 inch and not greater than 0.400

inch. The fuel rod arrangement is as shown in Figure VIi-1 of the application.

(vi) Fuel assemblies consisting of a maximum of 28 fuel rods in a cruciform array with a

maximum nominal fuel rod pitch of 0.556 inch and a maximum assembly cross

section of 8.25 inches square. The fuel rod cladding must have an OD not less than
0.260 inch and not greater than 0.500 inch. The fuel rod arrangement is as shown in

Figure VII-3 of the application.
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ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 6581 - Revision No. 29 - Docket No. 71-6581
5.(b) Contents (Continued)

(2) Maximum quantity of material per package

Total weight of fuel assemblies, or fuel rods and rod containers, not to exceed 3400 pounds,
and

(i)  For the contents described in 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(iii), 5(b)(1)(v) and
5(b)(1)(vi):

Two full length fuel assemblies. Two short fuel assemblies may be substituted for
each full length fuel assembly provided the two short assemblies are shipped end-to-
end and the total fuel length does not exceed the maximum fuel length for a full
length assembly.

(ii) For the contents described in 5(b)(1)(iv):
Two rod containers.

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

7. Hydrogenous shims are nbt permitted within the fuel assemblies.

B
=

8. Separator blocks, shock mounts, and fuel element clamp assemblies must be in accordance with
Tables 2.2, 2.3, 2.4, 2.5, and VII-3 of the application.

7 14

T 747 1T %

9. Each separator block must be attached to the strongback by one of the following methods, as shown
in Drawing No. EMF-309,813, Rev. 2, Sheet 2:

T8 T

(a) Two, 5/8-11 UNC Grade 5 steel cap screws and nuts. A 5/8-11 UNC Grade 2 (or better)
steel stud may be substituted for one of the cap screws.

X

(b) Two, 1-8 UNC Grade 8 steel cap screws and nuts. A 1-8 UNC Grade 8 steel stud may be
substituted for one of the cap screws.

<

f 10. The fuel assembly cross section is defined as the rod pitch times the number of rods on the edge of
: the assembly.

= 11.  Rods containing gadolinia or other neutron poison are authorized but not required.

a 116




(r;s;g:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
ﬁ Page 4 - Certificate No. 6581 - Revision No. 29 - Docket No. 71-6581
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 the procedures
in Chapter 3.0 of the application, and supplemental operating procedures dated July 1, 1997.

(b) Each packaging shall be maintained in accordance with the procedures in Section 3.4 of the
application.

(c) Each packaging shall meet the acceptance tests in Chapter 4.0 of the application.

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

14. Expiration date: May 31, 2004.

REFERENCES
Advanced Nuclear Fuels Corporation application dated October 15, 1990.

Siemens Nuclear Power Corporation supplements dated September 18, 1991; April 22, 1992;
January 25, 1994; July 1, 1997; March 16, 18, 21, and 24, 1998; April 28, May 6, August 31 and
October 6 and 12,1999; and July 7, 2000. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl e frphs

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: July 20, 2000
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NRC FORM 618 U.S. NUCLEAR REG
(%0 CERTIFICATE OF COMPLIANCE ULATORY COMMISSION
ocrR T FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES >

6613 8 USA/6613/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 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:
Amersham Corporation Amersham Corporation application dated
40 North Avenue November 27, 1991, as supplemented.
Burlington, MA 01803

<. DOCKETNUMBER  71-6613

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

{a) Packaging
(1) Model No.: 702
(2) Description

The cask system overall dimensions are 19" x 21" x 20". The cask is a stainless steel
weldment containing depleted uranium shielding. The cask has a central cavity which is
2.26 inches in diameter by 3.25 inches long. Closure is accomplished by a neoprene
gasket, six, 3/8-inch bolts and a stainless steel stepped plug containing depleted uranium
shielding. The closure is equipped with an:eye bolt and two drain and vent plugs. The
cask is mounted on a 19” x 21" rectangular steel skid with four, 1/2-inch bolts and a tie-
down system consisting of four, 1/2-inch diameter threaded rods which connect a clamp
ring at the top of the cask to channel brackets welded to the skid. A protective cage
constructed of 1-1/4-inch square steel tubing and perforated 18 gauge steel sheets tack
welded to the tubular frame surrounds the cask and is bolted to the skid by four, 1/2-inch
bolts. Maximum gross weight of the packaging is 410 pounds.

3
B
fod|

147 147 147 187 147 147 1Y 185 147 145 ¥

Drawings

The cask and other system components are constructed in accordance with Technical
Operations, Inc. Drawing Nos.: 70290, Sheet 1 to 4, Rev. D.
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:,,, ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION 3
: Page 2 - Certificate No. 6613 - Revision No. 8 - Docket No. 71-6613 3
i . {b) Contents E
, (1) Type and form of material E
’ Metallic iridium-192 sources which meet the requirements of special form f
; radioactive material. g
é.‘” (2) Maximum quantity of material per package 3
>. 10,000 curies (output). 3
' Output curies are determined in accordance with American National Standard N432- 2
! 1980, "Radiological Safety for the Design and Construction of Apparatus for Gamma =
: Radiography.”

g: (3) Maximum decay heat per package

»L 100 watts.

" 6. The name plate must be fabricated of materials capable of resisting the fire test of 10 CFR Part
71 and maintaining their legibility.

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

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

792 W2 92 102 0191592591 592 W2 392 592 915

(b} The package must meet the Acceptance Tests and Maintenance Program, Section 8.0 of
the application, as supplemented.

'V 8. The package authorized by this certificate is hereby approved for use under the general license
I provisions of 10 CFR §71.12.

9. Expiration date: June 30, 2003.
: BEFERENCES
% Amersham Corporation application dated November 27, 1991.

Supplements dated: April 20, December 1, 1992; March 19 and 26, 1993; March 1, 19986; and
January 9, 1998.

292 W2 WL OS2 L0199 0L V2 10202 50 6

3 FOR THE U.S. NUCLEAR REGULATORY COMMISSION

:ﬁ ow R Leppel?
Cass R. Chappell, Chief

Package Certification Section

’ Spent Fuel Project Office

gt Office of Nuclear Material Safety

» and Safeguards
June 2,1998

. W2 W8S

99792 9299293

Date:
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
T0CFR T FOR RADIOACTIVE MATERIALS PACKAGES

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

6642 6 USA/6642/B( ) 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 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 Safety Analysis Report - Packages SRL 4.5
Washington, DC 20585 Ton Californium Shipping Cask, DPSPU 74-124-6,
December 1974, Rev. 1, March 1976,

as supplemented.

. DOCKETNUMBER ~ /1-6642

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

(a) Packaging
(1) Model No.: 4.5-Ton Cf

(2) Description

A shielded packaging fbr,speciaiyform materjals. The outer container is a
3/4-inch thick, 61-1/2-inch OD spherical steel shell filled with borated
water extended polyester (WEP) shielding.  Duter shell is fitted with nine

(9) fusible plugs and‘a vent valve for relief of gases generated in the WEP
material. The cylindrical containment cavity approximately 4-inch diameter
by 6-3/8 inches high is centrally located in the sphere and surrounded by
lead of 2 inches, 1.9 inches and 1.75 inches thickness on the bottom, sides
and top, respectively. The containment vessel is an integral part of the
outer container, and is held by a 31-1/2-inch long 4-1/2-inch OD tube welded
to a 3/4-inch thick 22-1/2-inch diameter top plate mounted to the outer
container closure assembly. Closure of the containment vessel is
accomplished by a flange plate and sleeve insert assembly. The sleeve is a
27-inch long, 4-inch OD tube filled with lead and water extended polyester
and is gasketed and bolted to the top closure assembly of the container. A
22-1/2-inch diameter protective cover bolts to the closure assembly sleeve.
A hexagonal shaped assembly, approximately 5 feet across the flats mounts,
to the spherical shell as a base. Four equally spaced 1ifting lugs are
provided around the upper hemisphere. The cask gross weight is
approximately 9,500 pounds.
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1 .
> (NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
. 3-96)

)b
=

Page 2 - Certificate No. 6642 - Revision No. 6 - Docket No. 71-6642

3
»,

(3) Drawings

0
=

The SRL 4.5-Ton Californium shipping cask is as described, and is
constructed in accordance with E.I. duPont de Nemours Company Drawing Nos.:
ST5-15813, Rev. 33; ST5-15814, Rev. 29; ST5-15815, Rev. 0; ST5-15816, Rev.
0; ST5-15817, Rev. 0; and ST5-15818, Rev. 5.

Contents

Type and form

Californium 252, as sealed source which meets the requirements of special
form radioactive material.

(2) Maximum quantity of material per package.
46 curies (85 mg).

Prior to each shipment, the WEP shielding space shall be vented, using the
1/4-inch angle valve which is then closed.

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 Procedure described in the application, as supplemented dated
September 18, 1991.

(b) The package must be maintained in accordance with the Maintenance Program
described in the application, as supplemented dated September 18, 1991.

Use of packaging fabricated after August 31, 1986, is not authorized.

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, 2002.
REFERENCES

Safety Analysis Report - Packages SRL 4.5-Ton Californium Shipping Cask, DPSPU
74-124-6, December 1974, Revision 1, March 1976.

Supplements dated: September 18, 1991; and July 17, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

VA W ]

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

S R R R N RO O 2% SR RO Y O S 8 8 SO SN FOR SO ROV RO RO B R A AU B R A A B A A

Date: 02/04/97

1 W2 WL 959191 W W
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' NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION 5§

- :33‘2; N CERTIFICATE OF COMPLIANCE ¢

X FOR RADIOACTIVE MATERIALS PACKAGES ~4

= @

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

~.

—E 6717 10 USA\6717\B(U) 1 4 fil
2. PREAMBLE 3

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, 5

A

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:
AEA Technology/QSA Inc. Amersham Corporation application dated )
40 North Avenue October 10, 1990, as supplemented.

Burlington, MA 01803

<. DOCKETNUMBER _ 71-6717

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

{a) Packaging
(1)  Model No.: 6717-B
{(2) Description

Radiographic device within a protective overpack. The overpack consists of an outer
container which is a 10-galion open head steel drum {(approximately 14 inches in
diameter and 17 inches in height) having a minimum 20-gauge body and cover,

o welded seams and a.clamp-ring type head closure. The void space between the inner
5 and outer container is filled with 1-1/2" thick molded asbestos free liner on sides, and
1 inch on the top and bottom, plus molded polyurethane filler to position and secure
I the radiographic device within the drum. Maximum gross weight-of the package not
o to exceed 100 pounds. '

R The maximum gross weight of the secondary packaging {device and molded

' polyurethane filler} not to exceed:

»:- i) 65 pounds for the Model Nos.: Century, Century S, Century SA, Century S
o Universal, Century SA Universal, C-10, 35, 35S and 35SA;

E ii) 60 pounds for the Model Nos.: 20V, 40V, 20VS, 40VS and U-110;

jii) 45 pounds for the Model Nos. Pipeliner Model 1, Pipeliner Model 201 and
2 Mariner; and

UL 0L W2 02 SO 0L W2 WL 020202 02 0L L0 0L WL W2 0L SO ST SL L SO SOLIOL 102 02 SO 02102 0L W2 W2 S92 192 S92 (W2 S22 91 02 0L 01 012 0L L0 S

i iv 54.5 pounds for the Model No. MX-IC-100.

ks (3) Drawings

E The overpack must be constructed in accordance with Amersham Corp. Drawing

3 Nos. 93590, Rev. C; 93690, Rev. C; 93790, Rev. D; 93890, Rev. B; and 93990,

o Rev. C.
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b (fglgsc) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 6717 - Revision No. 10 - Docket No. 71-6717
(a) Packaging (continued)
(3) Drawings (continued)

The radiographic devices, as secondary packaging, authorized for use in the overpack
are constructed in accordance with the following Drawing Nos.:

For the Model No. Century: Gamma Industries Drawing Nos. 821-1001-101,
Rev.- dated 7/2/76; and 821-1001-005, Rev. 4;

For the Model Nos. Century S and Century SA: Gamma Industries Drawing Nos.
821-1001-439A, Rev. A; 821-1001-101, Rev. - dated 7/2/76; and 821-1001-005,
Rev. 4;

For the Model Nos. Century S Universal and Century SA Universal: Gamma
Industries Drawing No. 821-1001-441A, Rev. - dated 2/15/82; and 821-1001-101
Rev. - dated 7/2/76;

For the Model No. C-10: Gamma Industries Drawing Nos. 821-1005-018 Rev.- dated
9/27/93; and 821-1001-101, Rev. - dated 7/2/76;

For the Model Nos. 35 and 35S: Gamma Industries Drawing Nos. 821-1001-105,
Rev.- dated 8/15/70; and 821-1001-002, Rev. 2C;

For the Model No. 36SA: Gamma Industries Drawing Nos. 821-1001-105, Rev. -
dated 9/15/70; and 821-1001-003, Rev. 2C: -

For the Model Nos. 20V and 40V: Gulf Nuclear, inc., Drawing Nos. 1000-51-03,
Rev. - dated 12/14/83; A-31, Sheets 3 & 4, Rev. 1; A-31-21 Sheets 1, 2 and 3, Rev.
1; and A-31-34 Sheet 1 and 2 of 4, Rev. 1.

For the Model Nos. 20VS and 40VS: Gulf Nuclear, Inc. Drawing Nos. A-31 Sheets 3
and 4, Rev. 1; A-31-1 Sheet 1, Rev. 1 and Sheet 2, Rev. - dated 1/15/83; A-31-12,
Rev. - dated 1/4/84; A-31-16, Rev. 2; A-31-18, Rev. 1; A-31-20, Rev. 1; A-31-21
Sheets 1, 2, and 3, Rev. 1; A-31-31 Sheets 1,2 and 3, Rev 2; A-31-32, Rev.2;
A-31-34 Sheet 1, Rev. 1 and Sheet 2, Rev. - dated 1/11/84; 1000-50-14, Rev. -; and
1000-50-13, Rev. 2;

07 147 147 87 145 184

5 183

EC For the Model No. U-110: Amersham Corp. Drawing No. 93691, Rev. - dated

8 10/9/90; 93692, Rev. A; and Gulf Nuclear, Inc., Drawing No. A-31-21 Sheets 1, 2
) and 3, Rev. 1,

i For the Model No. Pipeliner Model 1: Amersham Corp. Drawing No. 93591, Rev. A;
I SK 2473, Rev. - dated 4/1/88; and SK 2473-1, Rev. - dated 1/21/88; and Gamma
8 Industries Drawing No. 811-1001-287, Rev. 1;

e For the Model No. Pipeliner Model 201: Gamma Industries Drawing Nos.

e 821-1001-019B, Rev. 5; and Drawing No. 821-1001-235, Rev. 5;

got For the Model No. Mariner: Gamma Industries Drawing Nos. 821-1001-024, Rev. 1;
b and 821-1001-351, Rev. 1; and

5> For the Model No. Magnaflux Model MX-IC-100: Magnaflux Corp. Drawing

f No. C-211626, Rev. - dated 2/9/78.
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; (r;r;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
Page 3 - Certificate No. 6717 - Revision No. 10 - Docket No. 71-6717
(b) Contents

(1) Type and form of material

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

(2) Maximum quantity of material per package.
{i) 35 Curies contained in the Model Nos. 35, 35S or 356SA.
{ii) 100 Curies contained in the Model No. MX-IC-100.

(il 120 Curies contained in the Model Nos. Century, Century S, Century SA,
Century S Universal, Century SA Universal, Pipeliner Model 1, 20V, 20VS or
U-110.

{iv) 220 Curies contained in the Model Nos. 40V or 40VS.
(v) 240 Curies contained in the Model Nos. C-10, Pipeliner Model 201 or Mariner.

6. The source shall be secured in the shielded position of the radiographic device by the
shipping plug, source assembly, and locking device. The shipping plug and 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 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 diameter to provide positive
positioning of the source in the shielded position.

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

(a) The package must be prepared for shipment and operated in accordance with the
operating procedures in Chapter 7 of the application, as supplemented.

(b) The drum should be assembled without a gasket and with the clamping ring tightened
until the maximum gap between the lug nuts is 3/16-inch.

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

8. The packaging authorized by this certificate is hereby approved for use under the general
license provisions of 10 CFR §871.12.

9. Expiration date: November 30, 2003.
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e
N g!gg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
-96)

Page 4 - Certificate No. 6717 - Revision No. 10 - Docket No. 71-6717

s REFERENCES
Amersham Corporation application dated October 10, 1990.

Amersham Corporation supplements dated: December 3, 1990; March 12, April 1, July 18,
October 25, and December 20, 1991; May 14, July 2, and September 21 and 27, 1993; and
May 20, 1994.

AEA Technology/QSA Inc. supplement dated September 1, 1998.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Los T Lol

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: November 5, 1998
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION  [if
(59 CERTIFICATE OF COMPLIANCE 3
0CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES 5

]

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | c. TOTAL NUMBER PAGES
6786 6 USA/6786/B( )F 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.”

2392 392 @292 0.

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:

Department of the Navy
Naval Sea Systems Command

Detachment Aerojet Application dated February 18, 1971,
Radiological Affairs Support Office as supplemented.

PO Drawer 0260
NWS Yorktown, VA 23691-0260 c. DOCKET NUMBER 71-6786

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

{a) Packaging
(1} Model Nos.: URIPS-8A and URIPS-8B

(2) Description

The packages, thermoelectric generators, are 28.5 inches in overall height, with an
outer diameter of 18.14 inches, .and total weight of approx. 1,600 pounds. The
components include a depleted uranium shield {470 Ibs.), a steel housing, cover bolts
(recessed and caulked over), an electrical adaptor, cooling fin system, and cylindrical
fin guard, stiffened by eight ribs on the inside surface. The housings are equipped
with lifting and tie down devices. The Model No. URIPS-8B differs from Model No.
URIPS-8A in the electric converter system. The thermoelectric generator may be
secured in a shipping frame identified in Drawing No. 1138459, Rev. A.

Drawings

The package is constructed in accordance with the following Aerojet Company
Drawing Nos.:

1138441 8-Watt URIPS-8A Assembly
1138442, Rev. Generator Housing
1138457 Cooling Fins

1139240, Rev. Fin Guard

1139245, Rev. Shipping Package URIPS-8
1139246 8-Watt URIPS Assembly
1138459, Rev. Shipping Frame-URIPS-8
1138443, Rev. Top Cover

1138444 Bottom Cover

1138436 Fuel Capsule

1138437, Rev. B Shield Uranium

1138435 Fuel Liner

1138440, Rev. A W-2 Shield Plug

1138453 Insulation

1138455, Rev. B Copper Plug
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B~ o8
R ':RC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-86;

o Page 2 - Certificate No. 6786 - Revision No. 6 - Docket No. 71-6786

[~
)

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

! Strontium 90 titanate doubly encapsulated which meets the requirements of special
'8 form radioactive material.

(2)  Maximum quantity of material per package
. 56,850 ci.
6. 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
e procedures specified in the supplements dated April 16 and August 6, 1998.

(b)  The package must be maintained in accordance with the maintenance procedures specified
i in the supplements dated April 16 and August 6, 1998.

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

8.  Expiration date: September 30, 2003.

1 REFERENCES

Aerojet Nuclear Systems Company application dated February 18, 1971.

i Supplemented by Naval Nuclear Power Unit letter dated: December 10, 1971, and Oak Ridge
National Laboratory dated: December 28, 1972; and February 27 and March 27, 1973.
Department of the Navy application dated: June 8, 1990.

Supplements: Department of the Navy letter 5104 Ser 455/1U599998 dated June 18, 1991;

f» Department of the Navy letter 5104 Ser N455C/8U595525 dated April 16, 1998; and Department of
fs| the Navy letter 5104 Ser N455C/8U595912 dated August 6, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

< Cass R. Chappell, Chief

b Package Certification Section

kS Spent Fuel Project Office

. Office of Nuclear Material Safety
. and Safeguards




U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 618
(6-2000} .
16CFR71 CERTIFICATE OF COMPLIANCE
- FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER e. TOTAL NUMBER PAGES
9001 33 USA/9001/B()F 1 6
PREAMBLE

This certificate is issued to centity that the package (packaging and contents) described in item 5 below meets the applicable safety standards

a.
set forth in Title 10, Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

b. 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 reguiatory 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 Addrsss) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Chem-Nuclear Systems, Inc. VECTRA Technologies, Inc., application dated
140 Stoneridge Drive March 30, 1995, as supplemented

Columbia, SC 298210

KET NUMBER 71-9001

4 CONDITIONS gER'
This certificate is conditional upon fulfilling ui ts of 10 CFR Part 71,

and the conditions specified below.

5 (a) Packaging 0
(1) Model No.:e~F-300

(2) Descrict? \

A stairflexs steel eng gfepaLTNi ' . cask is cylindrical in
shap inches in giatalg ; X $10-inches with maximum cavity

dimiﬁs of 3F NS R eter by : s lo Shielding is provided by

4inc f depligged Uis _ : 7/ eel, a minimum of 4-1/2
inch : "misf '

Two clo& oAUt Dol aNneR y BWR WR fuel assemblies.
The hea re 304 PRy Biag®® jAd plate ich encase the 3-inch thick
may bK d for packaging solid

depleted unf ielding. EfEf\aaacye 48
irradiated ha% : AN de)

The closure hea@are sgeured to the cask bywTfieans of 32, 1-3/4 inch studs and

nuts. The cask is sea i n#ll@ ket.

The cavity is penetrated by a vent line at the top and a drain line at the bottom. These
lines are sealed by bellows stainiess steel globe valves and valved quick-disconnect
couplings. Stainless steel pipe caps may be used in lieu of the quick-disconnect
couplings. The vent line is also equipped with a 350-400 psig rated rupture disk. All
valves are housed in protected boxes on the cask exterior.
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[y NAC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ;
§ gz-zcog)ﬁ 5\
R, Certificate No. 9001 Revision No. 33 DocketNo.  71-9001 Page 2 of 6 Pages , 5:
N 9
§ 5.(a) Packaging (continued) :2
3 . R
(2)  Description (continued) :;:

N Neutron shielding is provided by a liquid-filled, thin-walled, corrugated containment on the :§
;Q. cask exterior. This cylindrical structure is separated into two longitudinal compartments, ://:
,:j each equipped with two expansion tanks, fill and relief valves. The fill line from each “X
N compartment is terminated by a stainless steel globe valve in a protected box (separate from &
:Q cavity boxes) on the cask exterior. The stainless steel globe valves may be replaced by x
§ stainless steel blind flanges. The vent line from each compartment goes to an expansion :5
:\\: tank which is provided with a pressure relief valve set at 200 psig. 0D
\ The cask has three types of fuel baskets which can be interchanged to accommodate various :5
K fuels. The PWR basket holds sevgs a: ligg, the unchanneled BWR basket holds 5
;Q eighteen assemblies, and t & | % olds seventeen assemblies. The “
,\j channeled and unch R fuel baskets m © psovided with supplementary \,’:
:\\; _ shielding (deplete@hm) near the cask closure. go)‘ &
:Sj The cask is shi@ horizontally with the bottom supported iQ joping cradle between two :,:
N pedestals andstbe U nd resting in a semi-circular sadel} ;& pper end is pinned to the :;
;Q saddle. Th su - g 37-1/ t long by 8-foot wide k3
3 structural siP®¥skid. THENR installdgah it an auygliary cooling system, 3
N consisting o diese! GRS Yrivif blofvegtRisliich dischalgd cooling air to the &
R corrugat ace of thé 4 ,2, wither instaflaion nor operation of all “
X or part of T_i_auxilia Y COY g of this pa approval. o
X The entire wk an "-;' % 3l Prejygifabie al um enclosure. Access :2
:\ to the enclosyre is iI8&G a/ligiod d one end. Although the §:
N Model No. | 0 ca¥i grices o highway, its principal :;\
:Qi mode of tran \ 9
N The gross weig%e cask is appp AIRLPlY 14 300 po The skid and other external :;:
':Z components weig ﬁximately 45, pounds. $ :/:
X ke
N : O
8 (3)  Drawings * * * %
::; The Model No. IF-300 shipping cask is described by the following General Electric Company :;
N Drawing Nos.: 159C5238 - Sheet 1, Rev. 9; Sheet 2, Rev. 3; Sheet 3, Rev. 9; Sheet 4, Rev. “
X 8, Sheet 5, Rev. 5; Sheet 6, Rev. 8; Sheet 7, Rev. 4; Sheet 8, Rev. 5; Sheet 9, Rev. 8; Sheet :2
N 10, Rev. §; and Sheet 11, Rev. 2, and Pacific Nuclear Systems, Inc. Drawing Nos.: 4
: 420-11-3000, Sheets 1 through 9, Rev. 1; 420-11-3001, Sheet 1, Rev. 1: %
N 420-11-3002, Sheets 1 and 2, Rev. 1; 420-11-3003, Sheets 1 and 2, Rev. 1: 420-1 1-3004, §‘
N Sheets 1 and 2, Rev. 1; 420-11-3005, Sheets 1 and 2, Rev. 1; and 420-11-3006, Sheet 1, :,’\
X Rev 1. %
N &
N e
N &
N &
N &
N R
S &
; 129 :;
PR /_\z\z\'/_\‘/.\'»/»\»z_\»»/\»»»»/\»/_».\/.\»z\»»/»\/.».\/.».».\/_\/_\»»»,»_»»».\»»»»/\»»/\/\/\/_\,_».\»»,.»,\»/.»_\,\,.\,,\,.\»,;ﬁ‘
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K NRC FORM 618A
EN (6-2000)
’\‘ 10CFR71

Certificate No. 9001 Revision No. 33 Docket No.  71-9001

5~.(a)(4) Basic Components

NNNN

The basic components of the Model No. IF-300 shipping cask that are important to nuclear
safety are listed in Section IX, Table IX-1.

NN,

(b) Contents

NNN

(1) Type and form of material

NN

:\’

(i) Irradiated PWR and BWR uranium oxide fuel assemblies. PWR assemblies may be
shipped with or without control rods. Partial fuel assembilies, that is, assemblies from
which fuel pins are missing, must not be shipped unless dummy tuel pins are used to
displace an amount of water equal to that displaced by the original pins. The specific
power of each fuel asseﬁlkmgﬁ ed 40 kW/kgU and the bumup of each fuel

assembly must not . The minimum cooling time of each
assembly mu ss than 120 days. r‘r g‘rradiaﬁon. the BWR and PWR fuel

NNNNNN

)

NNNX

I\
N

assemblies have the following dimensions ecifications:

INNNN,

Group | eassemblies

N

7
N

NINNN

BWR

»

»

Qlad UQ, pellets

NN

Zror SS

NN

198

.y
NNNN

VAR
UL
rd

4.0

PAA
Z
»

IS
NNNNN

&

section, i 575

Fuel pin array * * * *4%/1 5x15 7x7

Fuel diameter, in 0.380-0.460 0.500-0.600

A
N,

(S

»
INNNNN

LY,
N

INNNN

¢S
”

YA

~»
»

~
-

Fuel pin pitch range, in 0.502-0.582 0.647-0.809

YA,
NN

A
N

Maximum active fuel
length, in 145 146

Y.
N

»

LSS,
NNINNNNNNN NN,

N,
A
7

N

ATVATAY
(L LL
NN

s
N

NN RN NN R R X R R RN RN N R R IR NN N NN XS
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K| NRC FORM €18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION §
. h)
:- (1%?:;)71 §
h)
: Certificate No. 9001 Revision No. 33 Docket No.  71-9001 Page 4 of 6 Pages ;\
B ) 2
::Z 5.(b) Contents {continued) %
[
l' \/:
Group Il fuel assembilies A
X PWR BWR g
S - ke
N Lo
N Fuel form Clad UQ, peliets Clad UQ, pellets O
S N2
N A
f:j Cladding material Zror SS Zror SS :2
;:. Maximum initial U :;
N content/assembly, kg 475 198 9
X %
N . e A
X Maximum initial U-a%AR R E G U :;:
3 enrichment, weifpi¥ercent ( ‘#) 4.0 9
X Maximu le cross o “
N sectio 8.75 5.75 &
N ; it A 8x8 ¢
N A
X Q) o.475.0505 4
e ¢
S \;
X 0.630-0.645 &%
2
S o
’ NS
R § 150 g
r\‘ Q )
N . N
3 (ii) al, provided the quantity of %
N o1 B\ oes not exceed the mass :/
) imi . nent spacers must be used %
N when loading frpdiated hardware into the cask to limit movement of the 3
;} contents during acciliiot cgnditions of tr ort. Use of a steel liner is authorized :;
3 provided: (1) its outsitie approximately those of the cask cavity inside 4
X dimensions, (2) constructed of single thickness of steel plate with full penetration \j:
;‘. welds, (3) thickness of steel plate does not exceed one inch, and (4) the liner is :;\
,:j provided with a drain and vent to insure water removal. :4
o e
N . 7
;S: (2) Maximum quantity of material per package :;
’ . M \/\
N . . . ]
N (i) Maximum decay heat per package not to exceed 40,000 Btu/hr. Maximum 5,725 :;:
< Btuw/hr/PWR assembly. Maximum 2,225 Btwhi/BWR assembly. %
N RA
N A
N " . - . >
N (i)  Seven PWR fuel assemblies, seventeen channeled BWR assembilies, or eighteen :;
8 unchanneled BWR fuel assemblies. :;:
X &
N . . . . . . N
:\: (iii) Above fuel assemblies to be contained in their respective fuel baskets as shown in :;\
X GE Drawing No. 159C5238 - Sheset 6, Rev. 8, or PNSI Drawing No. 420-111-3000, A
g Sheets 1 through 9, Rev. 1. 2
Y

[4
N PV N N N NN N TN NN N NN 0N NN NN NN NN NN N NN N NN NN N NN U N NN D N N N N N
A Y A Y A N A Y R Y e Y N o A o A oA SIS
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] NRC FORM 618A CONDITIONS (continued)

(6-2000}
10CFR71

Certificate No. 9001 Revision No. 33 Docket No.  71-9001 Page 5 of 6 Pages '

YA

YANNXAL

(S

NN

N

5. () Unloaded package - contents and maximum quantity of material

NN

Greater than a Type A quantity of residual radioactive material consisting of mixed-fission
and activation products adhering to interior cavity and fue! basket surfaces.

INNANNN

Transport Index for Criticality Control

L
»

L4
N2

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

INNN

NN

The end of life total calculated residual gas that could become available from the fuel pins must
not exceed 0.50 b moles for content 5.(b).

INNNNNN,

The maximum gross weight of the vikorRrE&st not exceed 21,000 pounds.

_For the shipment of irradiatz\gﬁssemblies, the cas ity containment vessel) must be
promptly inerted followis oval of the water from the ca e cask cavity must be purged

at least three times wi on, nitrogen, or helium. Each purg \%e must be equivalent to or

INNNNN

NN

greater than the cas ity volume. After the final purge, the ca ust be promptly filled with
argon, nitrogen, ordgliu -\ atm pressure.

NN

A

Known or suspiﬁ‘ i % poQbli S efects greater than pin
holes and hairlir®™racks are [} izé¢ Y fn s .

INNNNNNNN

ve a maximum initial U
nths may have a

NN

Group | fuel a 1blies
content of 439 RUTEE e
maximum asse burniEref 45:64) i!

g

NNN

NN

! ! . no more than 1 cubic foot
pareRe- nt, in accordance with

!
!i

KJ

Subsection 10.1 of 'Qr;ppli Gtion. /fé \

_ ' NS
The cask contents shad! limited that Unlder normal condi g prior to transport, 62 times the
neutron dose rate plus 6.Ftpphes the gamma dose rate will $xmed 560 mrem/hr at a distance
of six feet from the side of the c*(te feetﬁom the*l_( center-line).

EXNNNN:

!

NN

N

NN

22
N

The neutron shielding tanks must be filled with approximately a 50/50 volume percent mixture of
ethylene glycol and water during the months of October through May.

7
2]

NN

L
rl

N

Replacement globe valves other than the valve specified on Drawing No. 159C5238-Sheet 4, Rev.
8, must be tested as stated in Subsection 6.6.3.2 of the application.

INNNNN,

The packaging must be maintained in accordance with the requirements of Subsection 10.2 of the
application. During inactive periods, the maintenance and testing frequency may be disregarded
provided that the package is brought into full compliance with these requirements prior to the next
use of the package.

NN

N

The cask cavity must be equipped with a rupture disk device with a burst pressure within the
range of 350-400 psig (443°F) including all tolerances. :

< . %
NN AN ANAANAAAAAASMANAANANNANANANNAAAL VNNV ANANNN VLAV A NN LAY N VAN NN N
PRINTED ON RECYCLED PAPER
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(6-2000)
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Certiticate No. 9001 Revision No. 33 Docket No.  71-8001 Page 6 of [ Pages

17. The uranium shielding material must be separated from all steel surfaces with a minimum copper N
thickness of 4-mils, except that the stud bolts attaching the shield assembilies to top of the 2
unchanneled BWR basket must be coated with a minimum of Y%-mil of copper. :/

18. A shutoff valve must not be installed between each neutron shield tank and its respective thermal 2
expansion tank. &4

19. The cask may be wrapped with reinforced plastic during shipment, provided that the decay heat 2
of the contents does not exceed 1.5 KW. The reinforced plastic used to wrap the cask must not :)
be greater than 0.015 inches thick or have a thermal conductivity less than 0.0242 Btu/hr-ft-°F. %
The reinforced plastic wrapping cannot be used as the cask surface for purposes of complying N
with 10 CFR 71.87. X

INNNNN

N

20. The package authorized by the certificate is:fierg roved for use under the general license

provisions of 10 CFR 71.12.

INNNNNNNNND

\I\I\I\I 7

INNNNNS

L
NNN

g
N

.rem-Nuclear Systems suppleme

N

NNNN

INNNNN

N

NN

E. Williarh Brach, Direclor

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

NNNNNNNNY,

L)

I\,

Date August 28, 2000
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NRC FORM 618
(3-96)
10CFR 71

U.S. NUCLEAR REG o)
CERTIFICATE OF COMPLIANCE EGULATORY COMMISSION
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER

9009

b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES

18 USA/9009/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:

Nuclear Fuel Services General Electric Company application
P.O. Box 337, MS 123 dated January 27, 1984, as supplemented.

Erwin, TN 37650

¢. DOCKET NUMBER 71-9009

4. CONDITIONS

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

(a) Packaging

(1
(2

Model No.: FL 10-1

Description

Two, 16-gauge 55-ganoﬁ drums weided end to‘énd, approximately 68 inches long and 22-

1/2 inches in diameter. The outer drum closure shall be accomplished by at least a 12-
gauge bolt-locking ring with drop-forged lugs, one of which is threaded to receive at least a
5/8-inch diameter bolt and lock nut. The pressure vessel support mechanism consists of
wood supports, steel inner sleeve and nut ring to receive the containment vessel, and fire
resistant phenolic foam, formed in place to an average finished density of at least 8
pounds per cubic foot for the main body and 10 pounds per cubic foot for the cap. Gas
relief holes shall be provided in the outer steel drum.

The containment vessel is a 304L stainless steel 5-inch Schedule 40 pipe, approximately
53-1/2 inches long, with-a 304L stainless steel ¥2-inch thick welded bottom plate and a
304L stainless steel 300 pound slip-on flange and blind flange which is fastened by eight,
3/4-inch steel bolts. The flange closure is gasketed by two fluoroelastomer O-rings with a
pressure tap between the two O-ring grooves. During shipment, the O-ring groove
pressure tap is sealed with a pipe plug with threads wrapped in teflon tape. A 1/4-inch
stainless steel valve is screwed into the blind flange of the containment vessel. The valve
is sealed by a pipe cap (threads wrapped with Teflon tape) and is protected by a 2-1/2 inch
high section 5-inch Schedule 40 pipe welded to the top of the flange. The packaging has a
maximum gross weight of 515 Ibs.

Drawings

The Model No. FL 10-1 package is constructed in accordance with General Electric
Company Drawing No. 112D3018, Rev. 2.

134
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(b) Contents
(1)  Type and form of material .
f~ (i) Uranyl nitrate solutions enriched in the U-235 isotope, provided the U-233 content s
‘ is not more than 1% of the U-235 content; or )
4% (i) Uranyl nitrate solutions having a combined concentration of uranium-233 and s
o uranium-235 not exceeding 250 grams per liter and an H to fissile material atomic R
8 ratio not less than 80 provided the U-233 content is not greater than 20% of the s
: combined U-233 and U-235 content; or .
: (iii) Uranyl sulfate solution (UO,SO,) containing uranium-235; or -:«
' (iv) Dry compounds and mixtures of uranium-235; or f
v) Uranium oxide interspersed with graphite or silicon carbide plus plastic packing fj
, material; or e
EN (vi) Uranyl nitrate solutions enriched in the U-235 isotope having a U-235 concentration f
not to exceed 350 grams per liter. -3
(@)  Maximum quantity of material per package =
; (i) For the contents described in 5(b)(1)(i) and 5(b)(1)ii): ;
b Not to exceed 3.675 kilograms fissile material, 21 watts decay heat, and 10.5 liters 5
R of solution. : i
E (i) For the contents described in 5(b)(1)(iii): E
E” Not to exceed 950 grams fissile material and 18 watts decay heat. '5
3 (iii) For the contents described in 5(b)(1)(iv): =
Not to exceed 4.5 kilograms fissile material and 30 watts decay heat. o
f” (iv) For the contents described in 5(b)(1)(v): %
: Not to exceed 300 grams fissile material and 10 watts decay heat. f
: (v) For the contents described in 5(b)(1)(vi): j
:E Not to exceed 10.0 liters of solution. 2
(c) Transport Index for Criticality Control 5
Minimum transport index to be shown on 5
I label for nuclear criticality control: 0.4 =
gi
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6. The solution contents of the package shall be contained within a bottle having one of the following
specifications:

2.

(a) For contents described in 5(b)(1)(i), 5(b)(1)(ii), and 5(b)(1)(iii):
(i) Slit-vent polyethylene bottle per Drawing No. CAPE-1170-37,

(ii) Duo-vent polyethylene bottle per General Electric Company Drawing No.
112D3013, Rev. 0, or

(iii) Stainless steel bottle as shown on General Electric Company Drawing Nos. FRO-
140 and FRO-140A.

5763 18

185 187 T

(b) For contents described in 5(b)(1)}(vi):

Slit-vent or duo-vent polyethylene bottie per Nuclear Fuel Services, Inc., Specification U-1,
Rev. 2, and Drawing No. 5B-U-740, Rev. 2.

. 7. For shipment of solutions, the shipment must be completed no later than 365 days after the
stainless steel or polyethylene bottle is closed. After filling with solution, the minimum remaining
free volume within the stainless steel or polyethylene bottle must be at least 0.44 liters.

8. The polyethylene bottles may be packaged within the metal inner container described by Chester-
Jensen Company, inc., Drawing Nos. 1092M-1, 1093M-1, 1095M-1 and 1096M-1, Issue 1, dated
April 26, 1971. _ o

9. The packaging for the polyethylene bottles shall include a flexible restraining device (such as
recommended in ARH-1819 *Vibration Testing of L-3 and L-10 Shipping Containers") placed
between the cap assembly of the polyethylene bottle and the closure flange of the pressure vessel
to assure that the polyethylene bottle will vibrate at the same frequency as the pressure vessel
during transport. '

10. Dry compounds and mixtures which shall be packaged within sealed metal cans or DOT
Specification 2R containers and placed within an inner container constructed and leak tested as
specified on General Electric lllustration AFL 1105. Following the gas leak testing specified on the
lllustration, all inner container welds shall be tested using a liquid penetrant method in accordance
with Article 6, Section V, ASME Code. Alternatively, the inner container shown in the lllustration
may be constructed of 300 series stainless steel pipe with an outside diameter of 4.500 + 0.031
inches with a wall thickness ranging between 0.095 and 0.140 inch.

5 187 T TS T8 185 T8 185 165 185 ThS TAT 1T TAT 18T 14T 167 1hia

11. Appropriate steps shall be taken to assure that from the time of sealing to the time of delivery to
the consignee, the pressure in the containment vessel will not exceed 40 psig.

12. Prior to each shipment of more than a Type A quantity of radioactive material, the space between
the double O-ring shall be tested at 100 psig and leak detection performed by a method capable
of detecting a leak greater than 10 atm cc/sec at standard temperature and pressure. No
package with a detectable leak shall be delivered to a carrier for transport.

R/ SR7 SR7 SKC R( IR RY
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13. In addition to the requirements of Subpart G of 10 CFR 71, a test shall be performed on each
containment vessel and associated 1/4-inch stainless steel valve (without its associated pipe cap)
initially and once each year at 300 psig and the leak detection performed by a method capable of
detecting a leak greater than 10°® atm cc/sec at standard temperature and pressure. Any
chamber that fails to pass the test shall be withdrawn from service and repaired to meet the test.
For shipment of contents of not more than a Type A quantity of radioactive material, this test shall

2 not be required.

14. The fire resistant phenolic foam shall be in accordance with AEC Materials and Equipment
Specification SP-9 or as modified by ORGDP Reports K/TL-729 and K/P-6567S.

f’* 15. Prior to release of the package for shipment, a radiation survey should be performed, including a
determination of surface contamination, to assure compliance with 10 CFR §§71.47 and 71.87.

92 192 92 9292 92 92 9292592 0101 02 999 000

. 16. In addition to the conditions in this certificate, each packaging must meet the Acceptance Test
e Section 8.0 of the current Safety Analysis Report of January 27, 1984, as revised April 26 and
: May 16, 1984.

In addition to the conditions in this certificate, the packaging shall be prepared for shipment and
operated in accordance with the Operating Procedures of Section 7.0 of the current Safety
Analysis Report of January 27, 1984, as revised April 26 and May 16, 1984.

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

19. Expiration date: September 30, 2004.

REFERENCES

3 147 187 145 165 1614

General Electric Company application dated January 27, 1.984.

Supplements dated: April 26 and May 16, 1984; and February 8 and June 7, 1994.
Westinghouse Electric Corporation supplement dated: May 15, 1984.

Nuclear Fuel Services, Inc. supplements dated: July 3 and October 23, 1996, November 6, 1997, and
May 28, 1999.
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

 Z( AW T Aérz)y—‘

E. William Brach,gﬁéctor
Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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Date: _September 20, 1999




NRC FORM 618 U.S. NUCLEAR REGULA c
(3-96) CERTIFICATE OF COMPLIANCE TORY COMMISSION

10CFR T FOR RADIOACTIVE MATERIALS PACKAGES

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

9010 39 USA/9010/B( )F 1 9

2. PREAMBLE

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

b. This certificate 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. Nuclear Assurance Corporation application
655 Engineering Drive, Suite 200 dated February 27, 1996.
Norcross, GA 30092

¢. DOCKET NUMBER 71-9010

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

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

A depleted uranium, water, and lead shlelded shipping- oask encased instainless steel, and
equipped with baisa impact limiters. The cylindrical cask-body is 195-1/4 inches long by 47-1/8
inches OD. The principal shlelding consists of 2-3/4‘inches of depleted uranium, 2-1/8 inches of
lead, and 5 inches of (bo:ated) waier—ethytene glyool ‘mixture.

A 7/8-inch thick stainless: steel outershell is welded toa sohd stainless steel forging at each end
of the cask. The outer shell of the cask is surrounded by a 1/4-inch thick steel water jacket that is
also attached to the end forgings. ‘A water expansion tank is welded to the water jacket shell.

The inner cask cavity is formed by a 1/2-inch thick, stainless steel cylindrical shell; welded at its
top end to the upper cask forging and its bottom end to a circular plate.

There are four separate configurations of the cask.

Configuration (A): The containment vessel is a right circular stainless steel shell, 12-5/8 inches ID
by 178 inches inside length by 1/4-inch thick, located within the inner cask cavity. The
containment vessel is closed and sealed by a 5-inch thick, composite steel and uranium closure
head, twelve, 1-inch diameter bolts, and silver plated, metallic O-ring. Eight of the twelve closure
bolts are used to secure the containment vessel to the upper cask forging. Closure of the cask
cavity is by a 1-1/2-inch thick steel closure head, eight, 1-inch diameter bolts, and elastomer O-
ring. The radioactive contents are positioned and supported within the containment vessel (inner
container) by an aluminum basket and internal support structure.
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' 5.(a) Packaging (continued)

(2) Description (continued)

: Configuration (B): The containment vessel is the 1/2-inch thick inner cavity shell. The 1/4-inch

g thick inner container is not used. The cask cavity is closed by two closure heads. The inner head
is a 6-inch thick, composite steel and uranium plate secured to the upper cask forging by twelve,
1-inch diameter bolts and sealed with a silver plated, metallic O-ring. The outer head is 1-1/2-inch
thick steel plate secured to the top of the upper cask forging by eight, 1-inch diameter bolts and
9 sealed with an elastomer O-ring. The radioactive contents are positioned and supported within
the containment vessel (inner cask cavity) by a modified aluminum basket and internal support
structure.

Configuration (C): Same as Configuration (B), above, except the radioactive contents are
2 positioned and supported within the containment vessel (inner cask cavity) in a stainless steel
structure containing Boral sheets positioned so as to provide necessary neutron absorption.

B Configuration (D): Same as Configuration (B) above, except that the radioactive contents are

> positioned and supported within the containment vessel (inner cask cavity) in a 3-element

; stainless steel structure as shown in NAC Drawing No. 347-291-F12, sheet 1, Rev. 2, and the |
cask must be enclosed in a closed shipping container.

The package, including impact limiters, has an overall fength of 237 inches and an outside

o diameter of 75 inches. The maximum weight of the contents is 3,000 pounds. The weight of the
5 package is approximately 49,250 pounds.

(3) Drawings

The Model No. NLI-1/2 shipping cask is constructed in accordance with the following National
Lead Company Drawing Nos.: =

3 787 1T 167 18T 107 185 185 187 167 16T 18T 18T 185 17 165 14l

General

70514F, Sheet 1, Rev. 8, Cask and Trailer General Arrangement
70514F, Sheet 2, Rev. 8, Cask and Trailer General Arrangement
70885F, Sheet 1, Rev. 3, Spent Fuel Cask Details

70885F, Sheet 2, Rev. 2, Spent Fuel Cask Details

70885F, Sheet 3, Rev. 2, Spent Fuel Cask Details

70885F, Sheet 4, Rev. 1, Spent Fuel Cask Details

70887F, Sheet 1, Rev. 1, Outer Closure Head

Configuration (A)

70516F, Sheet 1, Rev. 8, Spent Fuel Cask General Assembly
70562F, Sheet 1, Rev. 11, Inner Container

U
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70562F, Sheet 2, Rev. 7, Inner Container 5
70562F, Sheet 3, Rev. 0, Inner Container* 2
EC 70562F, Sheet 4, Rev. 0, Inner Container* 9
z .
2 139 o
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(3-96)

Page 3 - Certificate No. 9010 - Revision No. 39 - Docket No. 71-9010

5.(a) Packaging (continued)

(3) Drawings (continued)

Configuration (B)

70888F, Sheet 1, Rev. 3, Spent Fuel Cask General Assembly
70886F, Sheet 1, Rev. 2, Basket Concept
70884F, Sheet 1, Rev. 2, Inner Closure Head

Configuration (C)

70888F, Sheet 1, Rev. 3, Spent Fuel Cask General Assembly

460-052-F8, Sheet 1, Rev. 4, Rockwell Fuel Basket-NLI-1/2 Cask*

460-052-F9, Sheet 1, Rev. 3, Container - Fermi Fuel, Rockwell Basket, NLI-1/2
Cask, Assembly of*

Configuration (D)

70888F, Sheet 1, Rev. 3, Spent Fuel Cask General Assembly
347-291-F12, sheet 1, Rev. 2, Liner - 3 Element, NLI-1/2 Cask, Fuel Movement Project*

*Nuclear Assurance Corporation drawings.

(b) Contents

(1) Type and form of material - :
(i) lrradiated PWR or BWRuranium oxide fuel assemblies of the following specifications:

Consolidated

PWR | BWR Fuel Rods
Fuel form Clad UO, pellet Clad UO, pellet Clad UO, pellets
Cladding material ZrorSS Zr’-dr SS Zr or SS
Maximum initial fuel
pin pressure at 100°F,
psig 550 200 550
Maximum initial U
content/assembly, kg 475 197 950
Maximum average initial
U-235 enrichment, w/o =~ 3.70 2.65 3.70
Maximum bundle cross
section, inches 8.75 5.75 8.75
Fuel pin array size 14x14/15x15 77 Pins from 7x7, 8x8,
16x16/17x17 8x8 14x14, 15x15, 16x16,
17x17 in trianguilar
pitch

U.S. NUCLEAR REGULATORY COMMISSION
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5.(b)(1)(i) (continued) c lidated
onsolidate

PWR BWR Fuel Rods X
Maximum active fuel S
length, inches 144 145.25 144 3
Maximum specific power, kW/kgU 40 27 40 5
Maximum average burnup, f
MWD/MTU 40,000** 34,000 40,000 ¢
Maximum decay heat, kW 10.6 10.6 0.6 :
Minimum cooling time, days 150* 120 4,380 =

The PWR type assembly may be shipped either with or without burnable poison
rods or control rods.

*Four (4) fuel rods may have a minimum cooling time of 120 days.

**PWR fuel assembly may have a maximum average burnup of 56,000 MWD/MTU provided the minimum
cooling time prior to shipment is 450 days and the neutron shield fluid contains 1.0 weight percent boron.
(The borated fluid may be left in the shielding tanks during the shipment of other contents.)

(i) Irradiated metallic fuels of the following specifications:

Fermi-1 EBR-Hf Blanket

Fuel form - Uranium-molybdenum Uranium metal
. alloy pins ' cylindrical slugs

Cladding material Zr v Aluminum containers
Max. initial U 18.7/assy. 292/container
content/assembly, kg 300/16 assy. cask foad
Max. avg. initial 26.0 0.21 (3.88 kg
U-235 enrichment, w/o Pu/canister)
Max. bundie cross 2.93 sq 4.875 dia
section, inches
Fuel rods per canister 140 41
Max. active fuel 30.5/assy 157
length, inches 122/cask
Max. average 2,840 2,400
burnup, MWD/MTU
Max. decay heat, watts 20 300
Min. cooling time, days 5,000 365
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f5| NRC FORM 6184 CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ;
'z Page 5 - Certificate No. 9010 - Revision No. 39 - Docket No. 71-9010 n
2 (i) s
b . Research Reactor =,
Fuel form Uranium metal rods =
'8 Cladding material Aluminum 5
3 Maximum initial U 5
o content/assembly-kg 54.5 &
:E Maximum average initial U-235 f
o enrichment Natural e
?; Maximum bundle cross-section f
0 inches : 1.36 .
E Intact fuel rods per canister, S:
2 maximum 7 ®
2 Canisters per cask 3 intact fuel &
b Max. active fuel length, inches 1205~ "
2 Maximum average burnup MWD/MTU 1600 >
9 Maximum decay heat, watts =~ S 750 =
5 Minimum cooling time, days 365 : E
3 (iv) Irradiated PWR* or BWR uranium oxide fuel rods of the following E
° specifications: , ’a
s PWR Rods ~ BWR Rods .a;
E Fuel form Clad UO, pellets Clad UO, pellets f
2 Cladding material . ZrorSs Zr or SS -
g Maximum initial fuel pin :
Ic pressure at 100°F, psig 550 200 .
ks Maximum initial U .
8 content, kg 58.2 75 ol
ks Maximum average initial i
3o U-235 enrichment, w/o 4.9 5.0 i%
B* Maximum bundle cross >
g section, inches 8.75 5.75 >
Maximum active fuel .
e length, inches 150 150 X
s Maximum specific power, 5
B kW/kgU 60 8
(92 0L 02 OO 002 0L 02 0292 0L WL 0L 92 9. 0 000002 W. 0L OLOLOLOLIOL O L W2 00 0. 09, 000, B39,
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(iv) (continued)

PWR Rods BWR Rods
Maximum average burnup,
MWD/MTU 60,000 75,000
Maximum decay heat, kW 1.65 4.0
Minimum cooling time, days 150 150

* For the shipments of irradiated PWR fuel rods, the neutron shield fluid must contain 1.0 weight percent

boron (the borated fluid may be left in the shielding tanks during the shipment of other contents).

(

(2

v)
(vi)

(vii)

viii)

(ix)

Solid, non-fissile, irradiated hardware and neutron source components.

Byproduct and special nuclear material in the form of irradiated uranium and plutonium oxide
fuel rods. Prior to irradiation, the maximum average enrichment in U-235 plus plutonium not to
exceed 3.70 w/o and the maximum enrichment not to exceed 4.0 w/o.

Irradiated PWR uranium oxide fuel assemblies including additional irradiated fuel rods inserted
and secured in the guide thimbles. The fuel assemblies must conform to the maximum active
dimensions as described in ltem 5(b)(i) except that-maximum initial U content must be 495 kg
and the maximum average initial U-235 enrichment shall be 3.35 w/o.

Irradiated Connecticut Yankée fuel assembty with a maximum average initial U-235 enrichment
of 4.0 w/o and each of the 15 x 15 fuel rods clad by stainless steel. 204 rods/assembly; active
length of 121.4 inches.

Irradiated MARK 42 fuel assemblies consisting of three concentric fuel tubes with PuO,-Al
powder metallurgy cores clad with type 6063 aluminum, containing a total of 3.35 kg of
piutonium. The plutonium was initially enriched to contain 78.28 w/o Pu-239, 2.27 w/o Pu-241
and 0.15 w/o Pu-238.

Irradiated MARK 22 fuel assemblies consisting of two concentric fuel tubes with uranium-

aluminum cores clad with type 8001 aluminum, containing a total of 3.2 kg of uranium-235. The

uranium was initially enriched to contain 66 w/o to 80 w/o uranium-235. The irradiated MARK
22 fuel assembly has an active length of 150 inches, a maximum burn-up of 1226 MWD and a
minimum cooling time of 150 days.

Maximum quantity of material per package

(i) Items 5(b)(1)(i) or 5(b)(1)(vii) above: one PWR fuel assembly; two BWR fuel assemblies: or
one consolidated fuel canister. Fuel assemblies to be contained in their respective fuel baskets

as shown on National Lead Company Drawing No. 70562F, Sheet 1, Rev. 11, or 70886F, Sheet|

1, Rev. 2. The consolidated fuel canister to be contained in Configuration (A) fuel basket as
shown on National Lead Company Drawing No. 70562F, Sheet 1, Rev. 11.

(i)  Item 5(b)(1)(ii) above: four canisters per cask. The fuel canisters and fuel basket must be in
accordance with Configuration (C) above.
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S 5.(b)(2) (continued)

(iif) Item 5(b)(1)(iii) above:

10, 2 02 91 9L 009259,

(a) three canisters of unfailed fuel containing up to seven fuel rods per canister. The fuel
canisters and fuel basket must be in accordance with Configuration (D) above; or

185 187 187 147 147 14T 14]

(b) up to six canisters containing one defective fuel rod per canister. The canisters are 2.75-
inch 1.D. failed fuel rod canisters as shown on Nuclear Assurance Corporation Drawing
No. 340-108-D2, Rev. 10, and are placed in the six-rod capacity liner as shown on
Nuclear Assurance Corporation Drawing No. 347-029-20, Rev. 1. The maximum decay
heat load for a defective fuel rod is limited to 5 watts; or

(c) up to three canisters containing either one defective fuel rod per canister or up to 10
failed fuel filters per canister. The canisters are 4.00-inch I.D. failed fuel rod canisters as
shown on Nuclear Assurance Corporation Drawing No. 340-108-D1, Rev. 10. The fuel
basket is in accordance with Configuration (D) above.. The weight of the filters is limited
to 125 pounds per canister. The maximum decay heat foad for the defective fuel rods
and the failed fuel filters is limited to 5 watts per canister. Plutonium content of the filters
not to exceed. 20 curies plutonium per package.

(iv) Item 5(b)(1){iv) above, the fuel rods will be shipped in'Configuration (A) or (B). PWR fuel rods
with burnup in excess of 45,000-MWD/MTU and BWR fuel rods with burnup in excess of 50,000
MWD/MTU will be shipped in Configuration (A) only. The maximum initial uranium content is
limited to 58.2 kg per package for PWR rods and 75 kg per package for BWR rods; and

Y07 745 T45 105 167 745 167 18T (8T i8T I&T i8] 167 16 &

&7 1

(a) upto 25 PWR fuel rods or up to 25 BWR fuel rods per cask. Up to 2 of the 25 PWR rods
may have a maximum bumup oé 65, 000 MWD/MTU; or

7 747 185 165 147 (h g

(b) up to 18 PWR fuel rods, with a maxnmum speaﬁc power of 60 kW/kgU and a minimum
cooling time of 300 days, per cask. _

(v) Item 5(b)(1)(v) above, weight not to exceed 1 ,600 pounds.
(vi) Item 5(b)(1)(vi) above, the maximum mass of U-235 plus blutonium must not exceed 4.0 kg.

Fuel rods must be contained in fuel baskets as shown on National Lead Company Drawing No.
70562F, Sheet 1, Rev. 11, or 70886F, Sheet 1, Rev. 2.

'}é 2 92 2592 @1 W2 92 9239 92 @ 97O W2 197 @300 @2 W0 192 010 50O P2 L 92 SO W92 LI OLIPL 0L 0L 0L WSO 0L 02192 0L 0L 90,009 Y.

(vii) ltem 5(b)(1)(viii) above: One Connecticut Yankee intact irradiated fuel assembly.

(viii) ltem 5(b)(1)(ix) above: One irradiated MARK 42 fuel assembly in either intact or sectioned
form, using Configuration (C) above. If sectioned, each section must be seal welded in a
shipping can as shown on Martin Marietta Energy Systems Drawing Nos. M-12821-CP-105E,
Rev. 0, and M-12821-CP-106E, Rev. 1. Four shipping cans will be loaded into a MARK 42
Segment Dry Shipping Canister as shown on Martin Marietta Energy Systems Drawing No. M-
12821-CP-102, Rev. 1, along with a shipping canister spacer, as shown on Martin Marietta
Energy Systems Drawing No. M-12821-CP-103, Rev. 1. The shipping canister will be loaded

787 147 THT 187 TAT 107 1T 18T YT I8T THT 78T 78T THT 18T 18T 145 18T U
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¢ (5)(b)(2) (continued)

5 on top of a carrier spacer as shown on Martin Marietta Energy Systems Drawing No. M-12821-
CP-112, Rev. 0. A maximum of 2 shipping canisters may be loaded into a cask. intact fuel

: assemblies will be shipped in a MARK 42 Element Wet Shipping Canister as shown on Martin
Marietta Energy Systems Drawing No. M-12821-CP-114, Rev. 0. A maximum of one intact
assembly may be loaded into a cask.

(ix) Item 5(b)(1)(x) above: Two MARK 22 fuel assemblies or one MARK 22 fuel assembly with the
two cores separated, using Configuration (C) above. Each assembly or core will be shipped in
a shipping canister as shown on Sandia National Laboratory Drawing No. R21563, Sheet 1,
Iss. B.

; (c) Transport Index for Criticality Control

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

6. Irradiated fuels described in items 5(b)(1)(i), 5(b)(1)(ii), 5(b)(1)(iii), and 5(b)(1)(iv) above may not have
a maximum burnup which exceeds 1.25 times the specified maximum average burnup.

5 7. The cask cavity and containment vessel (inner container) must be dry (no free water) when delivered
ot to a carrier for transport. Residual moisture must be promptly removed from the cask cavity and

Bt containment vessel by the methods described in Section XV of the application. Removal of the

) residual moisture from cask cavity when package is used in Configurations (B), (C), or (D) is not
required providing the decay heat load does not exceed 2.0 kW.

WOV V2059292 92 00020000 920000, W2 02959200090, 9. 976

s 8. For the shipment of irradiated fuel assemblies or a canister of consolidated irradiated fuel, the cask
cavity canister of consolidated irradiated fuel (if present), and containment vessel must be promptly
inerted following removal of the water from the cavity. For contents not vacuum dried, the cask cavity
and containment vessel must be purged at least three times with argon, nitrogen, or helium. Each
purge volume must be equivalent to or greater than the cask cavity and containment vessel volume.
After the final purge, or following vacuum drying, the cavity and containment vessel must be promptly
filled with argon, nitrogen, or helium at 1.0 atm pressure.

9. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects greater than pin
holes and hairline cracks must be shipped in Configuration (A).

185 145 18T 167 14T 187 185 785 167 145 187 ¥

10. The consolidated fuel canister must be provided with vent and drain lines (openings) to permit free
draining of the canister. No valves can be installed on the vent and drain lines.

i85 185 18;

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

R(
——
-t
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12. 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 75.0 inches.

5 TAT 747 187 145 14 765 14

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

ORORORCT
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£l 14, The neutron shielding tank must be filled with a mixture of water and ethylene glycol (52% by
‘ volume). This mixture must not freeze or precipitate in a temperature range from -40°F to 330°F.
The neutron shield tank may be empty when the cask is in Configuration D.

15. The structures used to support the package on the transport vehicle must be as described in the
application.

16. Any system used for cooling down the package must be provided with a pressure relief device set so
that during the cool-down process, the maximum pressure in the containment vessel cannot exceed
310 psig when the package is used in Configuration (A) or 365 psig when the package is used in
Configuration (B).

17. As needed, appropriate component spacers must be used in the cask cavity
: to limit movement of contents during shipment.

! 18. Shipping cans used for sectioned MARK 42 irradiated fuel assemblies must
‘e be seal welded and must be leak tested to 1x107 std cm?¥sec.

74T 14T 745 14T 14T 14 147 167 %

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

(a) The package shall be prepared for shipment and operated in accordance with the operating
procedures in Section XV of the application, as supplemented.

(b) The package shall be mamtéined. and tested in accordance with the maintenance program in
Section XV of the application, as supple_mented. _ ,

(c) When the package is to be used for.the transport of authorized contents having a decay heat
load of greater than 4.0 kW, a 220 psig hydrostatic test of the containment cavity, and a 405
psig hydrostatic test of the water jacket and expansion tank shall be performed as part of the
maintenance program as specified in Section XV1 of the application.

7y
SO7302 391192597 592 92 92 92 0292592 02010102 SO 592 02 92 0L 0L OO0 50 900 B 99929,

20. The package authorized by this certificate is ﬁé}eby approved for use under the general license
provisions of 10 CFR §71.12. :

21. Effective Date: April 1, 1996. Expiration date: April 30, 2001.

REFERENCES

105 18T THT 18T 147 1T AT 18T 14T 14T 145 85 I

Nuclear Assurance Corporation application dated February 27, 1996, as supplemented ‘
March 26, 1996; June 9, 1998; March 29 and May 20, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl Miireid

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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| (396) CERTIFICATE OF COMPLIANCE 3
g-| 10cFR™I FOR RADIOACTIVE MATERIALS PACKAGES S
B

Goi L. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES :
£ 9015 19 USA/9015/B( )F 1 5 >
4 3
:’ 2. PREAMBLE 3
K 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
) Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.” 2
B

:,N 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

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

b 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 dated

'@ Two Skyline Drive March 25, 1991, as supplemented

9 Hawthorne, NY 10532-2120

B 71-9015

X ¢. DOCKET NUMBER

K% 4. CONDITIONS

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

: (a) Packaging

gt (1) Model No.: TN-8 AND TN-8L

E” (2) Description

Eg The TN-8 and TN-8L are lead, steel and resin-shielded irradiated fuel

i - shipping casks. The casks approximates.a right circular cylinder 1,718 mm

. in diameter and 5,516 mm long. The cavity consists of three stainless

: steel square pressure vessels welded to an end plate and a circular

' stepped top flange, separated by a T-shaped copper plate and surrounded

; with B4C + Cu plates. Each cavity is 230 x 230 mm and 4,280 mm long. The
= main shielding consists of 135 mm of lead, 26 mm of steel and 150 mm of
resin. A wet cement layer is located between the lead and the outer
shell. Radial copper fins are welded to the outer shell and cover the
surface of the cask between each end drum. The Model No. TN-8 has 150
rows of fins and the Model No. TN-8L has 104 rows of fins.

P
>
B

The 1id is a welded stainless steel shell containing lead and resin
shields. The pressure vessels are closed and sealed by sixteen, 1-1/4-
inch diameter bolts and two silicone rubber or Viton O-rings located
within recessed grooves on the top flange. Each extremity of the cask is
surrounded by circular stainless steel drums reinforced by radial gusset
plates and filled with balsa wood. A disk shaped impact limiter,
constructed of carbon steel and balsa wood, is fastened to each drum with
four, 1-1/4-inch bolts. The vent and drain lines which penetrate the
inner cavity are equipped with positive closures. In addition, all access
ports are protected by the impact limiters.

LSO 1OL S92 91 192 0192 QU0 90950 192 592 92 592 9292 9191 0L 0L P2 S92 TU2 92 S0 W20 0L SOL 9L SOL WL 9L WLS

The 1id of the cask may be replaced with a modified 1id which increases
the cavity length to 4,362 mm or to 4,394 mm with the 1id plate removed.
This arrangement will be referred to as "Configuration X."

Trunnions are used for 1ifting and tie-down of the package. The package
weighs approximately 36,000 kg.
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(3) Drawings

The Model No. TN-8 packaging is constructed in accordance with
Transnuclear Drawing No. 9317.01, Rev. J. The Model No. TN-8L is
constructed in accordance with Transnuclear Drawing No. 9317.138, Rev. A.
The materials of construction and welds shall be in accordance with
Annexes A, B, and C to Chapter II of the application.

The 1id for Configuration X is constructed in accordance with Transnuclear
Drawing Nos. 9040-500-1, Rev. 1, 9040-500-2, Rev. 1 and 9040-500-3, Rev.
0.
(b) Contents
(1) Type and form of material

(i) Irradiated PWR uranium oxide fuel assemblies of the following
specifications:

)T YA TAT 74T 14T TAT TAT 78T 14T TAT 18T 14T 14T 167 185 14T 1T 1A%

Fuel form Clad UO, Pellets
Cladding material Ir or S
Maximum initial U content/assembly, kg 469
Maximum average initial U-235

enrichment with Zr cladding, w/o 3.2
Maximum average initial U-235

enrichment with SS cladding, w/o 4.0
Maximum bundle cross section, in 8.5
Maximum active fuel length, in 146
Minimum coeling time, day 150
Maximum weight/fuel assembly, kg 733; and

Group I fuel assemblies

Initial fuel pin pressure at 100°F, psig 250
Maximum average burnup, MWD/MTU 38,500; or

Group II fuel assemblies

Maximum average burnup, MWD/MTU 36,000

g
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For the casks in Configuration X, the minimum cooling time of
the fuel assemblies shall be 1,460 days with the 1id plate
installed and 2,190 days with the 1id plate removed.

Solid non-fissile irradiated hardware. As needed, appropriate
component spacers must be used when loading irradiated hardware into
the cask cavity to 1imit movement of the contents during accident
conditions of transport.
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g (iii) Intact BWR and PWR fuel rods. The rods shall be constrained by a

basket or grid structure; initial U-235 content shall be less than
15.0 kg per rod bundle; cross sectional area of the rods, tubes, and

o full length structural material shall not be less than 29.6 square
: inches; and the bundle cross section shall not be greater than 8.5
> inches. Maximum weight per bundle shall not exceed 733 kg. The

R Group I and Group II burnup limits of paragraph 5.(b)(1)(i) apply.

(2) Maximum quantity of material per package

(i)  For the contents described in Item 5.(b)(1)(i), Group I fuel
assemblies:

5 18T T8Y T4 T

Three PWR assemblies. The maximum decay heat load is not to exceed
35.5 kilowatts per package and 12 kilowatts per assembly for the
Model No. TN-8 packaging and 23.7 kilowatts per package and 7.9
kilowatts per assembly for the Model No. TN-8L packaging.

77 %

47 AT 1A

(ii) For the contents described in Item 5.(b)(1)(i), Group II fuel
assemblies:

Three PWR assemblies. The maximum decay heat load and the maximum
free gas volume are not to exceed the limits listed in the table

BSOS RO YO 3% OF SO 8 Y ¥ N ORI T Y ROE RO IO Y A R R

below:
Configuration X
: Maximum Free Gas Maximum Free Gas
: Decay Heat p “for 3,Assemb}jes for 3 Assembljes
; Shipment. k%) a3 ey (B o (xToy D)
g 1.5 0.558 0.601
g 3.0 0.543 0.585
j 9.0 0.483 0.520
g 15.0 0.441 0.475
5 21.0 0.408 0.439
g 27.0 0.384 0.413
Notes: (a) Decay heat load per assembly must not
exceed 7.9 kilowatts for Model No. TN-8L
packaging.

(b) NTP conditions are 25°C and one (1) bar.

14T 105 187 767 167 187 147 785 185 87 145 Y

85 765
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P 5.(b)(2) (Continued)
(iii) For the contents described in Item 5.(b)(1)(iii):

Three rod bundies. The maximum decay heat load and maximum free gas
volume are not to exceed the limits listed in Paragraph

5.(b)(2)(ii).
(c) Transport Index for Criticality Control

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

6. Group I and Group II fuel assemblies, either Zr or SS clad, and bundles of PWR
and/or BWR fuel rods that individually meet all the appropriate specifications
of 5.(b)(1)(i), 5.(b)(2)(i), 5.(b)(1)(iii), and 5.(b)(2)(iii) above may be
packaged in any combination.

7. PWR assemblies may be shipped either with or without burnable poison rod,
thimble plug, or control rod assemblies.

8. As needed, appropriate component spacers may be used in the cask cavity to
properly position the fuel assemblies. -

9. The maximum weight of the contents (fuel assemblies, component spacers, inserts,
irradiated hardware, etc.) must not exceed 2,200 kg.

10. The cask cavity must be dry (no free water) when delivered to a carrier for
transport. Residual moisture must be promptly removed from the cask cavity by
the methods described in Annex I to Chapter VIII of the application. For
contents 5.(b)(1)(i) and 5.(b)(1)(iii), the cavity must be promptly backfilled
with 1.0 atm of helium, nitrogen, or argon gas.

11.  Known or suspected failed fuel assemblies (rods) and fuel cladding defects
greater than pin holes and hairline cracks are not authorized.

12. For contents 5.(b)(1)(ii), the dryness verification test is required but leakage
tests for containment assembly verification are not required.

13. The package contents must be so limited that under normal conditions of
transport, the total dose rates must not exceed 17 mrem/hr at one meter from the
surface of the package.

14. Any system used for cooling down the package must be provided with a pressure
relief device set so that the maximum pressure in the containment vessel cannot
exceed 7 atmospheres during the cool-down process.

15. The systems and components of each packaging must meet the periodic tests and
criteria specified in Chapter VIII of the application. The K ¢ verification
and shielding efficiency verification tests in Chapter VIII of fhe application
must be performed on each packaging within the two year period preceding any

, shipment of contents 1isted in 5(b)(1)(i) and 5(b)(1)(iii). The K £

: verification and shielding efficiency verification tests need not Sg performed

on packaging during periods (which may exceed two years) when only irradiated

hardware as specified in 5(b)(1)(ii) is shipped.

785 747 T8 YT 10 7T 18T 187 143 745 145 TAT 18T TAT TAT TAT 1A T4 145 4]
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U

16. In addition to the requirements of 10 CFR Part 71:
(a)

The package must be prepared for shipment and operated in accordance with
the Operating Procedures in the application dated March 25, 1991.

Each package must be tested, repaired, and maintained in accordance with
the Acceptance Tests and Maintenance Procedures in the application dated
March 25, 1991.

(b)

A11 valves, fittings, seals, and relief devices must be of the type, size, model
and manufacture as indicated on the design drawings. The resin material must be
of the specifications stated in Annex A to Chapter II of the application.

18. In accordance with Annex L to Chapter VIII, at periodic intervals not to exceed
two years, the thermal performance of the cask must be analyzed to verify that
the cask operation has not degraded below that which is licensed*. Following
the initial acceptance tests, the heat source may be that provided by the decay
heat from the loading of the package, provided that the heat source is equal to
at least 25% of the design heat load for the package. Each cask that fails to
meet the thermal acceptance criteria given in Annex L of the application must be
withdrawn from service until corrective action can be completed or the license

amended to limit the package to a lower heat load.

YRR ORC SR SRC SRS

*The thermal performance test is not required at periodic intervals when the
maximum decay heat load per package does not exceed 25% of the design heat Toad.

b 19.  The Configuration X 1id shall be operated and maintained in accordance with
Annex N to Chapter VIII, in the application dated March 25, 1991.

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

21. Effective date: June 1, 1996. Expiration date: May 31, 2001.
REFERENCES

Y 14T TAT 14T TAT 187 147 145 165

Transnuclear, Inc., application dated March 25, 1991, and supplements dated April 22,

1991, and April 22, 1996.
FO[k;HE U.S. NUCLEAR ULATORY COMMISSION
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William D. Travers, Director

& Spent Fuel Project Office

R Office of Nuclear Material Safety
> and Safeguards

& \Lx

Date: May

1996
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSIO
(3-96) CERTIFICATE OF COMPLIANCE N

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

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

9016 11 USA/9016/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:

Transnuclear, Inc. Transnuclear, Inc., application dated
Two Skyline Drive March 25, 1991, as supplemented

Hawthorne, NY 10532-2120
71-9016

¢. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: TN-9
(2) Description

The TN-9 is a lead, steel and resin shielded irradiated fuel shipping
casks. The casks approximates a right circular cylinder 1,718 mm in
diameter and 5,756 mm long. The cavity consists of three rectangular,
stainless steel pressure vessels welded to end plates-and a circular
stepped top flange, separated by thin copper plates. The bays are divided
into a total of seven square compartments, 150 x 150 mm and 4,520 mm long.
The main shielding consists of 128 mm of lead, 26 mm of steel, and 150 mm
of resin. A wet cement layer is located between the lead and the outer
shell. Radial copper fins are welded to the outer shell and cover the
surface of the cask between each end drum. "

The 1id is a welded stainless steel shell containing lead and resin
shields. The pressure vessels are closed and sealed by sixteen, 1-1/4-
inch diameter bolts and two silicone rubber or Viton O-rings located
within recessed grooves on the top flange. Each extremity of the cask is
surrounded by circular stainless steel drums reinforced by radial gusset
plates and filled with balsa wood. A disk shaped impact limiter,
constructed of carbon steel and balsa wood, is fastened to each drum with
four, 1-1/4-inch bolts. The vent and drain lines which penetrate the
inner cavity are equipped with positive closures. In addition, all access
ports are protected by the impact limiters. Trunnions are used for
1ifting and tie-down of the package. The weight of the package is
approximately 36,000 kg.

Drawings
The package is constructed in accordance with Transnuclear Drawing No.

9317.03, Rev. J. The materials of construction and welds must be in
accordance with Annex A, B, and C to Chapter II of the application.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9016 - Revision No. 11 - Docket No. 71-9016
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5.(b) Contents
(1) Type and form of material

(i) Irradiated BWR uranium oxide fuel assemblies of the following

specifications:

Fuel form Clad UO2 Pellets
: Cladding material Ir or SS
2 Initial fuel pin pressure at

100°F, psig 200

0 Maximum initial U content/
2 assembly, kg 201
o Maximum average initial U-235
e enrichment, w/o 2.65
: Maximum bundle cross section, in 5.52
: Maximum active fuel length, in 144
: Average burnup, MWD/MTD 36,500
g Minimum cooling time, day 150
- Maximum weight/fuel assembly, kg 300

0101192 W29 WL W2 W2 50292 592392592 02592 9L 92 102 902502 592 9L 9191 )

(i1) Solid non-fissile irradiated hardware. As needed, appropriate
component spacers must be used when loading irradiated hardware into
the cask cavity to 1imit movement of the contents during accident
conditions of transport.

f;, (2) Maximum quantity of material per package

:" (i) Seven BWR assemblies. The maximum decay heat load per package is

. not to exceed 24.4 kilowatts and 3.5 kilowatts per assembly. As
needed, appropriate component spacers may be used in the cask cavity
to properly position the fuel assemblies.

e (ii) The maximum weight of the contents (fuel assemblies, component
e spacers, inserts, irradiated hardware, etc.) must not exceed
g 2,110 kg.

E* (c) Transport Index for Criticality Control

Minimum transport index to be shown on

label for nuclear criticality control: 100
. 6. The cask cavity must be dry (no free water) when delivered to a carrier for
= transport. Residual moisture must be promptly removed from the cask cavity by
o4 the methods described in Annex I to Chapter VIII of the application. For
ks contents 5.(b){(1)(i), the cavity must be promptly backfilled with 1.0 atm of

> helium, nitrogen, or argon gas.

SOLIOLIOL W2 0L 029210 02592 992 0L 102019010102 W2V WL W) 02910292 9259192 02
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9016 - Revision No. 11 - Docket No. 71-9016
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7. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) The package must be prepared for shipment and operated in accordance with
= the Operating Procedures in Chapter VIII of the application.

(b) Each package must be tested and maintained in accordance with the
Acceptance Test and Maintenance Procedures in Chapter VIII of the
application.

8. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects
greater than pin holes and hairline cracks are not authorized.

For contents 5.(b)(1)(ii), the dryness verification test is required but leakage
tests for assembly verification are not required. ~

187 17 147 145 14T 14T 18T 18T 16T 14T 18T 14
(Ve

10. The package contents must be so limited that under normal conditions of
transport, the total dose rates must not exceed 14 mrem/hr at one meter from the
surface of the package.

) 145 745 147

11. Any system used for cooling down the package must be provided with a pressure
relief device set so that the maximum pressure in the containment vessel cannot
exceed 7 atmospheres during the cool-down process.

)5 Y4

5 7

12. The systems and components of each packaging must meet the periodic tests and
criteria specified in Chapter VIII of the application. Each packaging that
fails to meet these criteria must be withdrawn from service until corrective
action has been completed.

AT TAY 74T T4 T

w7y

13. A1l valves, fittings, seals, and relief devices must be of the type, size,
model, and manufacture as indicated on the design drawings. The resin material
must be of the specifications stated in Annex A to Chapter II of the
application. :

14. In accordance with Annex L to Chapter VIII, at periodic intervals not to exceed
two years, the thermal performance of the cask must be analyzed to verify that
the cask operation has not degraded below that which is licensed*. Following
the initial acceptance tests, the heat source may be that provided by the decay
heat from the loading of the package, provided that the heat source is equal to
at Teast 25% of the design heat load for the package. Each cask that fails to
meet the thermal acceptance criteria given in Annex L of the application must be
withdrawn from service until corrective action can be completed or the license
amended to 1imit the package to lower heat load.

* The thermal performance test is not required at periodic intervals when the
maximum decay heat load per package does not exceed 25% of the design heat
Toad.
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(ngg) FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION
3-

Page 4 - Certificate No. 9016 - Revision No. 11 - Docket No. 71-9016

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

16. Effective date: June 1, 1996 Expiration date: May 31, 2001.

REFERENCES

Transnuclear, Inc., application dated March 25, 1991, and supplements dated April 22,
1991, and April 22, 1996.

FOR THE U.S. NUCLEAR _REGULATORY COMMISSION
LL4b£éan:§) l«/\A°“"*”—T:::=’

William D. Travers, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: May _lf(, 1996




NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |
(3-96) CERTIFICATE OF COMPLIANCE 0
10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES ~

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

9023 8 USA/9023/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."

§
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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 1ISSUED 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. Nuclear Assurance Corporation, application
655 Engineering Drive dated November 18, 1991, as supplemented.

Norcross, GA 30092

c pockernumser 7 1-9023

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

(a) Packaging

{1 Model No.: NLI-10/24
Description

A lead, water, depleted uranium and high temperature polymer shielded shipping cask,
encased in stainless steel, equipped with balsa impact limiters, and mounted to a
railcar which is considered to be an integral part-of the packaging for normal
conditions of transport. The cask body is 204.5 inches long by 96 inches in OD. The
principal shielding consists of 6 inches of lead and 9 inches of water. Depleted
uranium plates are encased in the bottom end forging and cask inner closure head.
High temperature polymer sheet is encased in the bottom end and positioned between
the inner and outer closure heads at the top end.

2 OLOLIOLSOL 01302 WL SOL UL 02 UL [0 W2 (0L 02 597 02 192 901920159

7592 2 WL 5

The lead shield is bonded between 0.75-inch stainless steel inner shell and a 2-inch
stainless steel outer shell. The outer shell is surrounded by a 0.75-inch stainless steel
water jacket shell. The three shells are welded to stainless steel forgings at both
ends. Four water expansion tanks are mounted to the railcar and are connected to the
water jacket by a flexible metal hose.

The primary containment vessel is comprised of the 0.75-inch inner shell and the inner
closure head. Itis 179.5 inches long and has a 45-inch inside diameter. The inner
closure head is held in place by sixteen bolts and is sealed with a metallic O-ring.
Secondary containment is provided by the outer closure head which is bolted and has
a Viton or silicone O-ring seal. There is no direct penetration between the containment
cavity and the ambient. The two penetrations into the containment cavity are from
the space between the inner and outer closure heads, which has a single penetration
through the cask body connecting it with the ambient. The two lid penetrations are
sealed with 1.5-inch quick-disconnect valves and metal O-ring seals each in a valve

box arrangement.

The radioactivecontents are positioned within the containment cavity using neutron
poisoned aluminum baskets and internal support structures. The PWR and BWR fuel
basket cavities are lined with neutron absorber sleeves composed of a silver-indium-
cadmium (80-15-5 w/o) alloy.
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NRC FORM 618A

(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

5.(a)

5.(b)

{2) Description (continued)

An auxiliary cooling system, mounted to the railcar, is used to maintain the cask and
fuel temperatures so as to facilitate handling and cooldown.

The fully loaded cask, excluding the railcar, is approximately 194,000 pounds, which
includes a maximum gross weight of the cavity contents of 34,100 pounds (fuel,

spacers, fuel basket, etc.).

(3) Drawings

The Model No. NLI-10/24 shipping cask is constructed in accordance with the NL
Industries, Inc., and National Lead Company Drawing Nos. as specified on page XVIII-
1, Rev. 9, and page XVIiI-2, Rev. 8, in Section XVIIl of the application.

Contents

(1) Type and form of material

Irradiated PWR and BWR uranium oxide fuel assemblies of the following specifications:

Fuel form
Cladding material

Maximum initial U
content/assembly, kg

Maximum average initial
U-235 enrichment, w/o

Maximum initial U-235
content/assembly, kg

Maximum bundle cross
section, inches

Fuel pin array size,
number of pins

Maximum active fuel
length, inches

Maximum specific power,
kw/kgU

Maximum average burnup,
MWD/MTU

Minimum cooling time,
days

EWR BWR
Clad UO, pellets Clad UOQ, pellets
Zr or SS Zr or SS
475 200

3.5 2.8

16.6 5.6
9.00 5.75
14x14/16x15 7x7/8x8
16x16/17x17

144 144

40 27
35,500 29,700
150 150

The PWR type assemblies may be shipped either with or without control rods.
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(l;l;g FORM 618A CONDITIONS (continued; U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

5.(b)(2) Maximum quantity of material per package

The maximum decay heat load per package not to exceed 70 kilowatts, and:

L9292 5929 01 9L W2 WL 5

Ten PWR fuel assemblies or twenty-four BWR fuel assemblies.

T Y87 187 145 43

Above assemblies must be contained in their respective fuel baskets as shown on NL
Industries, Inc., and National Lead Company Drawing Nos.:

70652F, Sheet 1, Rev. 7 PWR Fuel Basket,
, Sheet 2, Rev. 5 10/24 Rail Cask
> 70653F, Sheet 1, Rev. 7 BWR Fuel Basket,
= Sheet 2, Rev. 5 10/24 Rail Cask

1391 2102 92 92 92 92 W2 <

9 5.(c) Transport Index for Criticality Control

119192 9219 {

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

6. The maximum gross weight of the cavity contents must not exceed 34,100 pounds (fuel,
spacers, basket, etc.).

M -

0> 7. The containment vessel must be dry (no free water) when delivered to a carrier for transport.
o Residual moisture must be promptly removed from the containment vessel by the methods
described in Section XVI of the application. The containment vessel must be promptly filled
o with helium to 1.0 atm pressure.

e 8. Known or suspected failed fuel assemblies (rods) and fuel with cladding defects greater than
pin holes and hairline cracks are not authorized.

E 9. The cask contents must be so limited under normal conditions of transport that the following
P measured dose rates be satisfied:

a) at one meter from the external radial midplane surface of the package: 625 times the
neutron dose rate plus 2.5 times the gamma dose rate will not exceed 1,000 millirems
per hour; and

2 b) at one meter from the external surface of the bottom of the package: 115 times the
neutron dose rate plus 2.0 times the gamma dose rate will not exceed 1,000 mitlirems

o4 per hour.

LSOLSOL0L 0L SO SOL UL U2 581 1O 581 101 SOL SUL 0L SWL S0 102 W1 UL W2 S92 W2 (9L LWL

E'; 10.  The neutron shielding system and auxiliary cooling system must be filled with a mixture of
= water and ethylene glycol (53% to 58% by weight ethylene glycol).

g 11.  The neutron shielding system must be equipped with two pressure relief valves (one on the
g cask and one on an expansion tank) set at 220 psig.

12.  Any system used for cooling down the package must be provided with a pressure relief
device set so that the maximum pressure in the containment vessel cannot exceed 233 psig

during the cooldown process.

2 392 501 SO SO 0L 0L LSO WLWLS

158
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(P;F;g) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

% Page 4 - Certificate No. 9023 - Revision No. 8 - Docket No. 71-9023

13.  The systems and components of each packaging must meet the criteria for the periodic tests
specified in Section XVIl of the application.

5
L0022 929, 929939,

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

:,. (i) Each packaging must meet the acceptance tests and be maintained in accordance with
Section XVH of the application, and

9 (i) The package must be prepared for shipment and operated in accordance with the
Operating Procedures of Section XVI of the application.

> 15. Prior to first use, each packaging shall meet the criteria for the acceptance tests specified in
K Sections XIV and XV of the application, except that the prototype railcar test, meeting the
gt stated design criteria, need be performed only once.

16.  Packaging is authorized for rail mode of transport only.

17. Expiration date: July 31, 2003.

BEFERENCES

Nuclear Assurance Corporation application dated November 18, 1991.

Supplements dated: February 7, 1992; and February 28 and November 25, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo

Cass R. Chappell, ‘Chief

B R A A R ¥ S O YO R B Y R OR O SOS S S OSSR B T R RN

Package Certification Section H
; Spent Fuel Project Office i}
e Office of Nuclear Material Safety =
b and Safeguards f;
& Date _July 9, 1998 5
: 159 3

2
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‘NRC FO.RM 618 - U.S. NUCLEAR REGULATORY COMMISSION
A CERTIFICATE OF COMPLIANCE
10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES
I. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAG
9027 15 USA/9027/B(U)-85 2 F

2. PREAMBLE
a. This cenificate 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:
AEA Technology/QSA, Inc. AEA Technology/QSA, Inc. application dated
40 North Avenue February 15, 1999, as supplemented.

Burlington, MA 01803
71-9027
¢. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: 741-OP
(2) Description

The Model No. 741-OP consists of gamma ray projector within a protective carbon steel
container. The protective container is of welded steel construction and is approximately
32 inches long, 10 inches wide, and 18.5 inches high. Polyurethane foam and wood inserts
locate the Model No. 741 series projectors in the center of the container and provide impact

protection.

The 741 series projectors include the Model Nos. 741, 741E, 741A, 741AE, 741B
and 741BE. The primary components of the projector consist of an outer steel
shell, internal bracing, polyurethane foam, depleted uranium shield, and an "S"
tube. The radioactive contents are securely positioned in the *S* tube by a source
cable locking device and shipping plug. A 1/4-thick steel shipping plate is bolted
over the source locking mechanism for additional protection during transport.
Tamper-proof seals are provided on the outer steel container. The dimensions of
the projector are approximately 19 1/8 inches long, 13 7/8 inches wide, and 9 15/16
inches in height. The maximum weight of the package is 515 pounds and the
maximum weight of the projector is 360 pounds.

(3) Drawings

The package is constructed in accordance with AEA Technology/QSA, Inc. Drawing Nos.
R74190, Rev. D Sheets 1-5, R741NP Rev. A, R85790 Rev. A Sheets 1-2, R85791, Rev. A
Sheets 1-2, R67691 Rev. A, R67692 Rev. A, R97010 Rev. E, Sheets 1-3, R97011, Rev. C and l

R97012 Rev. D, Sheets 1-2.

5. (b) Contents

(1) Type and form of material

Cobalt-60 or iridium-192 as sealed sources which meet the requirements
of special form radioactive material.

160
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(3-96)

10.

Date:

NRC FORM 618A

Supplements dated: April 20, June 7, and September 16 and 21, 1999; and June 9, 2000.

Page 2 - Certificate No. 9027 - Revision No. 15 - Docket No. 71-9027

() (2) Maximum quantity of material per package.

33 curies of cobalt-60; or
240 curies of iridium-192 (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.”

The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The source assembly lock, lock cap and safety plug assembly
must be fabricated of materials capable of resisting a 1475°F fire environment for one half hour and
maintaining their positioning function. The locking ball 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 diameter to provide positive positioning of the source in the shielded position.

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

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

(@) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Section 7 of the application; and

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

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, 2001.
REFERENCES

AEA Technology/QSA, Inc. application dated February 23, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

SR fr

E. William Brach, Director

Spent Fue! Project Office

Office of Nuclear Material Safety
and Safeguards

July 25, 2000
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U.S. NUCLEAR REGULATORY COMMISSION

Nleg FORM 618
(6-2000)
10CFR T . CERTIFICATE OF COMPLIANCE
. FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER o. TOTAL NUMBER PAGES
2 9030 9 USA/9030/B( ) 1 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 Radicactive Material.”

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

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

3,
a  ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Department of the Navy Teledyne Energy Systems application
Naval Sea Systems Command dated November 12, 1990, as supplemented
Detachment
Radiological Affairs Support Office
PO Drawer 0260 c. DOCKET NUMBER 71-9030
4. CONDITIONS A e WS S FY
This cortificate is conditional upon fulfilling the requirdeents"st %0 6FR Part 73, ssapsliéabie, and the conditions specified below.

(a} Packaging

e

(1) Model Nos.: W%

(2)

. rmggiecfnc;_.’ sfgfators. The mgjor components include:
' ngsteyr} shield, Hotising flange, aad electrical connectors.
iensiomn: ‘Wt s for the Mijifel Nos. are as follows:

Weight (Ib)

2,700
3,200

(3) Drawings

The packaging;é%re. constructed in&tordance with the following Drawing
NOS.. % \3,‘&9:‘ §"""{

Model No. Drawing Nos.

MW-3000 Martin Co. Drawing No. 471A1000000

Sentinel-8 Isotopes, Inc. Drawing No. J-30856-003-1 0000
(b) Contents
(1) Type and form of material

Strontium 90 titanate doubly encapsulated in Hastelloy fuel capsule which
meet the requirements of special form radioactive material.

PRINTED ON RECYCLED PAPER

162
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K NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Py (6-2000)
10CFR 71

Certificate No, 9030 Revision No. 8 DocketNo.  71-8030 Page 2 of 2  Pages

\\

NN,

NN

{2) The maximum quantity of material per package

‘\I
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Model No. Quantity
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YAXA

(S

~
(L
N

‘\\l

YA XA

MW-3000 25,000 Curies
Sentinel-8 - 40,000 Curies
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6. Eye-bolts shall be removed or covered during transportation to prevent their use as tie-down
devices of packages.

NNX
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7)

7. The MW-3000 and Sentinel-8 shall have their top steel cover plate bolted to the outer wrought
steel shield at ail times except when maintenance operations are being performed on the generator
which require removal of the top steel cp "
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Teledyne Energy Systems applicat}dh dated November 12, 1
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Teledyne supplement dated: February 1, 19971
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‘Department of the Navy supplement dated: February 7, 1994, and September 20, 1995, April 16, '
1998, and April 27, 2000.
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl it

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
K| 98 CERTIFICATE OF COMPLIANCE

:: 10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

)3

= 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
14 9034 11 USA/9034/AF 1 2
' ¢ 2. PREAMBLE

B

:: 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,

2 Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

s

’: 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

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

b~

)b,

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

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

% General Atomics General Atomic Company application

g% P.0. Box 85608 dated October 4, 1995, as supplemented.

I San Diego, CA 92186-9784

)~

b ¢. DOCKET NUMBER 71-9034

K% 4.CONDITIONS

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

B s

'

5

o (a) Packaging

P~

V=

Model No.: TRIGA-I
Description |

TRIGA fuel element shipping container.  The outer packaging is a steel
drum, approximately 22.5 inches in diameter by 39-1/4 inches high. The
inner vessel is a 5-inch-Schedule-40 carbon steel pipe. Dimensions of
the inner vessel are approximately 31 inches in height with a 1/4-inch
thick wall and a 5-inch inside diameter. The top-of the inner vessel is
a threaded pipe cap and the bottom is a welded 1/4-inch thick flat disc.
The inner vessel is centered and supported within the outer packaging
by eight, 3/8-inch diameter braced, support spacer rods. The void
between the inner vessel and the outer packaging is filled with
vermiculite tamped to a minimum density of 4.5 Tbs/ft>. Maximum gross
weight including contents is approximately 235 pounds.

Drawing

The packaging is constructed in accordance with General Atomic Company
Drawing No. T0S396C160, Rev. G.
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

©(3-96)

Page 2 - Certificate No. 9034 - Revision No. 11 - Docket No. 71-9034

Contents

(1) Type and form of material

TRIGA fuel elements containing uranium-zirconium-hydride or
erbium-uranium-zirconium-hydride with nominal fuel composition (excluding
erbium content) as described in Table A.1-1 of the October 4, 1995
application, and clad with stainless steel, aluminum or incoloy. Uranium
enriched to a maximum 93.5 w/o in the U-235 isotope. The H to Zr atomic
ratio within the fuel meat must not exceed 1.65.

Maximum quantity of material per package

U-235 content not to exceed 1.39 kg, contained in a maximum of 7
1.5-inch diameter fuel elements, or a maximum of 25 0.5-inch diameter
fuel elements, with nominal fuel composition (excluding erbium content)

’ as described in Table A.1-2 (Rev. 1) of the October 4, 1995, application.
Rse For enrichments greater than 5 weight percent U-235, uranium content not
; to exceed an A, quantity.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

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

N

(a) The package shall be prepared for shipment and operated in accordance with
the Operating Procedures of Chapter 8 of the application.

(b) The packaging must meet the Acceptance Tests and Maintenance Program of
Chapter 9 of the application.

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

8. Expiration date: December 31, 2000.
REFERENCES

747 787 187 14 185 187 167 18

General Atomic Company application dated October 4, 1995.

Supplement dated: December 5, 1995.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

2 lAu’AulJLLava::>\ (
William D. Travers, Director
Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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N S CERTIFICATE OF COMPLIANCE 1
g| 1OCFRT FOR RADIOACTIVE MATERIALS PACKAGES &

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES ::
9035 17 USA/9035/B(U)-85 1 , 2 g:

2. PREAMBLE

a. This certificate 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.”

LS99

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:
AEA Technology/QSA, Inc. AEA Technology/QSA, Inc. application dated
40 North Avenue February 15, 1999, as supplemented.

Burlington, MA 01803

¢. DOCKET NUMBER 71-9035

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

(a) Packaging
(1) Model No.: 680-OP
(2) Description

The Model No. 680-OP consists of a gamma ray projector within a protective carbon steel
container. The protective container is of welded steel construction apd is approximately

32 inches long, 10 inches wide, and 18:% inches hig = Polyurethana.foam and wood inserts

locate the Model 680 series projectors in the of the containefand provide impact
protection. . 4 SRl

The 680 series projectors include the Model Nos. 680, 680E, 6804, B80AE, 680B
and 680BE. The primary components-of the projectoconsist of'an outer steel
shell, internal bracing, polyurethane foam, depleted:uranium shield, and an "S*

tube. The radioactive contents are securely positioned in the "S* tube by a source
cable locking device and shipping plug. A 1/4-inch thick steet shipping plate is ’
bolted over the source locking mechanism for additionat:protection during transport.
Tamper-proof seals are provided on the outer steel container. The dimensions of

the projector are approximately 21 inches long, 14:5/8 inches wide, and 10 7/16
inches high. The maximum weight of the package is 615 pounds and the maximum
weight of the projector is 465 pounds.

O I R K 28 3 23 8 78 70 N 8 378, T8 2% T8 T N N RN N SN SN

[ 20 70 7 /1

(3) Drawings

IR JE R A

The package is constructed in accordance with AEA Technology/QSA, Inc. Drawing Nos.

R68090, Rev. D, Sheets 1-5, R680NP, Rev. A, R85791 Rev. A, Sheets 1-2, R67691, Rev. A,
R67692, Rev. A, R97011, Rev. C, R97010, Rev. E, Sheets 1-3, and R97013, Rev. F, ‘
Sheets 1-2. |

(b) Contents

(1) Type and form of material:

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

FHY AR JAX JAR JIK IR T I3 T3 T 219888
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(':‘3';((5:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9035 - Revision No. 17 - Docket No. 71-9035

5.(b) Contents (continued)

79759 9. WL 5292 92 958

(2) Maximum quantity of material per package:

110 curies (output)

W92 197592 ¢

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

6. The source shall be secured in the shielded position of the packaging by the source assembly lock,
lock cap and safety plug assembly. The source assembly lock, lock cap and safety plug assembly
must be fabricated of materials capable of resisting a 1475°F fire environment for one half hour and
maintaining their positioning function. The locking ball 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 diameter to provide positive positioning of the source in the shielded position.

7.  The nameplates shall be fabﬁcated 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:

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

(b) Each package shall be opezated and prepared for sh:pment in acoordance with Section 7 of the
appllcatlon '

9, The package authorized by this certmcate is hereby approved for use under the general license
provisions of 10 CFR-71.12.

10. Expiration date: May 31, 2005.
REFERENCES
AEA Technology QSA, Inc. application dated February 15, 1999.
Supplements dated: April 20, June 7, and September 16 and 21, 1999; and January 18 and June 9, 2000. l
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, éirector AL"‘/

Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date: July 25, 2000
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3 NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
gl e CERTIFICATE OF COMPLIANCE

§ tocrR7 FOR RADIOACTIVE MATERIALS PACKAGES

K 1.a. CERTIFICATE NUMBER b. REVISION NUMBER c. PACKAGE |DENT|F|CA:F|°N NUMBER d. PAGE NUMBER [e. TOTAL NUMBER PAGES
i 9036 8 _ USA/9036/B(U) 1 2

( REAMBLE

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

of Federal Regulatlons ‘Part 71, “Packaging and Transponatlon of Radioactive Material."

78V 78\ e

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) Packaging ile
(1) Model No.: C-1
(2) Descrﬁﬁlion

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

K

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

K 2. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

é

5| Source Production & Equipment Co. Source Production & Equipment Company
CJ . .

pl 113 Teal Street application dated November 13, 1989, as
#| St. Rose, LA 70087-9691 P g;: ;"s?amj er;gnted

L: o= = _ % "c. DOCKET NUMBER £ ;'

B « conpmions  Ses 73-9 90"

a This cettificate is conditional upon fulﬁlhno:t : ~requ|rements of 10 CFR Part 71, as applicable, an cow;uons specified below.

'16 = \6" =3

- 5. B

K

g

K

s

K

s

~ The packag1n§;€§ps15t’i;
- rad1ograph1cisanrdéachqﬁger
a rectangu]ariﬁbx~appr,

oo P

%bUTce chagger c guratlon is that of

5" wid€% 7.5" deep. Al
fittingsiand sOUrcev¥e 3 proteciéﬁ“and enclosed with a
1/8" caFBon steeW ouﬁqr T receptd??e consists of a uranium
shield equ jped with TWO‘t]@sed\bsttﬂn- 1rca11q§4§d" tubes, each of which
may house one-"pigtail typéﬂ\spec1a1 form soureé: The overpack is a 12-
gallon, 20- op”22-gage steel drum partiall %{ﬁéﬁed with foam. The we19ht
of the source changey is 51 to 70 1bs, The,Weight of the overpack is 19
to 22 1bs. Up to of anci ryéggu1pment may be included within the
overpack. The maximumsgéﬁs§§hé1 of the package is 100 1bs.

() 8) BV /8Y 8V /8 /8% 8\ /&) 18\ T8\ g

(3) Drawings

The package is constructed in accordance with Source Production &
Equipment Company Inc. Drawing Nos. 11489-1, Rev (4); 11489-2, Rev. (3);
and 61090, Rev. (0).

(b) Contents

(1) Type and form of material

/88 ‘8 8. 8 /6 8 .8 68 e 8

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

o\ /01

(2) Maximum quantity of material per package
)
"l Two sealed sources with a combined activity not to exceed 240 curies.
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NRC FORM 618A . .S,
NRS CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9036 - Revision No. 8 - Docket No. 71-9036

o. Tungsten shield pads, with dimensions up to approximately 2-inches diameter and
1/2-inch thick, may be welded to the inside surface of the source changer

housing.

7.  The nameplate shall be fabricated of materials capable of resisting the fire test
of 10 CFR Part 71 and maintaining its legibility.

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

a. The package shall be prepared for shipment and operated in accordance with
the Operating Procedures of Section 7.0 of the application dated November
13, 1989, as supplemented June 19, September 24, and October 17, 1990.

b. The package must meet fh &pB(E@mzd Maintenance Program of

Section 8.0 of the \E’ ation dated Nov ‘éi, 1989, as supplemented June

19, and Septembenczg, 1990. ‘>\

9. The package authord by this certificate is hereby adE;bved for use under the
general license pR¥isions of 10 CFR §71.12. - )

AP A9/ \0) 0/ (9,19, 19, 8, (8, 0] @)\ 9]V, 9,18, 9, AV AW A8 8] O]\, 8]\ 8L \8) O\ 8\

10. Expiration datg.‘@Oct )

0o h

Source Production Bekquipméht e
July 13, 1990. gy ‘%g-

Supplements dated: ne 1990§vember 29, and

AT

December 6, 1993; a uly e
\‘}} ﬁwﬁ}
&

\WREGULATORY COMMISSION

7 oy Tarr
* *C R*ha ell, YeCtion Leader

PacRage” Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

SEP 15 1995
Date:
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISS
(3-96) CERTIFICATE OF COMPLIANCE oMMISSIoN
10CFRT » FOR RADIOACTIVE MATERIALS PACKAGES

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

9037 11 USA/9037/AF 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 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 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:

General Atomics General Atomic Company application
P.0. Box 85608 dated October 4, 1995, as supplemented.
San Diego, CA 92186-9784

¢. DOCKET NUMBER 71-9037

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

(a) Packaging
(1) Model No.: TRIGA-II

(2) Description

TRIGA fuel element vshipping'container.f ‘The outer packaging is a steel

drum, approximately 22.5 inches.in diameter by 57.5 inches high. The
inner vessel is a 5-inch Schedule 40 carbon steel pipe. Dimensions of
the inner vessel are approximately 50 inches in height with a 1/4-inch
thick wall and a 5-inch inside diameter. The top of the inner vessel is
a threaded pipe cap and the bottom is a welded 1/4-inch thick flat disc.
The inner vessel is centered and supported within the outer packaging

by eight, 3/8-inch diameter braced, support spacer rods. The void
between the inner vessel and the outer packaging is filled with
vermiculite tamped to a minimum density of 4.5 1bs/ft®. Maximum gross
weight including contents is approximately 330 pounds.

Drawing

The packaging is constructed in accordance with General Atomic Company
Drawing No. T0S396C161, Rev. F.

W2 LWL 0L 5001 9L L W0 WL 02 91 WL 01 501 WL 92 1 W1 0L 0L 01 02 LWL WL WL 0L 0L WL W1 8 W1 0L 1 0 )

170 =

et




A AT A A A A S A A A AT AT T T

g-';((s:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9037 - Revision No. 11 - Docket No. 71-9037

)T 787 TAY TAY ¥

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

Special function TRIGA fuel elements containing uranium-zirconium-hydride
; or erbium-uranium-zirconium-hydride whose fuel portion has nominal
I” compositions (except erbium content) as described in Table A.1-1 of the

) October 4, 1995, application, and clad with stainless steel, aluminum or
= incoloy. Uranium enriched to a maximum 93.5 w/o in the U-235 isotope.
B The H to Zr atomic ratio within the fuel meat must not exceed 1.65.

Maximum quantity of material per package

U-235 content not to exceed 1.39 kg, contained in a maximum of 7
1.5-inch diameter fuel elements, or a maximum of 25 0.5-inch diameter

s fuel elements, whose fuel portion has nominal compositions (except erbium
content) as described in Table A.1-2 (Rev. 1) of the October 4, 1995,
application. For enrichments greater than 5 weight percent U-235,

g uranium content not to exceed an A, quantity.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality controil: 0.4

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

The package shall be prepared for shipment and operated in accordance with
the Operating Procedures of Chapter 8 of the application.

The packaging must meet the Acceptance Tests and Maintenance Program of

(b)
Chapter 9 of the application.

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

Expiration date: December 31, 2000.

REFERENCES

General Atomic Company application dated October 4, 1995.

OORO R ORE R SR SRE SRE

Supplement dated: December 5, 1995.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

o William D. Travers, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

: Date: S L(‘ QL 171
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NRC FORM 618 y U.S. NUCLEAR REGULATORY COMMISSION
®95) CERTIFICATE OF COMPLIANCE
10 CFR T FOR RADIOACTIVE MATERIALS PACKAGES

eV e

o

RO 7R 7N VTN 7

; 1.a. CERTIFICATE NUMBER 9039 b.REVISION Nugaea c. PACKA6§ Rﬁgﬁ'?gd(wssn a. pAGelnuuazn s. TOTAL agmas'n PAGES
. 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 K
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 ;
aprlicable regulatory agencies, including the government of any country through or into which the package will be transported. s
0
3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION 5;
a. ISSUED TO (Name and Address} " b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: &
¢
. . . . X
Amersham Corporation Amersham Corporation application ¢
40 North Avenue Rdated May 11, 1995, as supplemented 5
Burlington, MA 01803 A= o =ES
ol BN | 3 @
LY T s K g7 9039
-~ % ¢. DOCKET NUMBER Yo’ £
w & a3

4. CONDITIONS N ;e
This cetrtificate is conditiona! upon julfillingt@hirequirememx of 10 CFR Part 71, as applicable, and thefcogditions specified betow.
- A

5.
(a) Packagings.
=z .
(1) Modek=No.: 715
(2) Descriptioncig 5w
A proﬁctive@%@@;@ £V overpack consists of

an MS'-.‘,3;1683—2,’?’;1§?“-;§E\:&§E‘_. - auge clamp closure ring fastened
by a balt; 1.57inches of’ AT i1-2819 Irigh temperature
insulatios;, and a mc?ldeﬂ;;"v’ljbpe{ze r fillgFomaterial. Overall

AOL AR 9 ECT T 7R 7Y VR VA AW AOI A®) N0 AR AW/ 19\ 8/ AW/ A8\ W

dimensionsfof_the overpatkAare approxmate@ .5-inch diameter by
24-inch higb*fj} Maximum weight including % ts is 105 pounds. |
£ “
(3) Drawings i?“' % ‘&7 ﬁ fﬁ G
The radiographic devices, as secondary packaging authorized for use in -
the overpack are constructed in accordance with the following Sentinel, .
Amersham Corporation Drawing Nos.:
Model No. Drawing Nos. .
Overpack R715, Rev. B
533 R53390, Rev. A °

616 R61690, Rev. A

644 R64490, Rev. A

713 R71390, Rev. A

T W) 8 8/ 8] 8] 8, 8 8%
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5. (b) Contents

(1) Type and form of material

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

(9 AW AR R @) A9 @

EURL

(2) Maximum quantity of material per package

(i) 120 curies (output) contained in the Model No. 533, Model No.
644 or Mode]l No. 713 radiographic device.

(i1) 240 (outpu i ingd in the Model No. 616
radiogr w1§@6 0(
\

Output es are determined in accor ?e with American National
Stn@ard N432-1980, "Radiological Sa @for the Design and
a

@ ruction of Apparatus for Gamma R &raphy.“
6. Source assemb

2
3. arted shithose assemblies as
identified i chnicsh@gexations, In /j'- C4240Q0. Rev. F, Sheet 2,

B A A U OO R TR

e in this packaging
c. Drj

e
7
‘57,

Z,

(8. (8 78V I8V T8N T8\ 78\ 18V T4\ 8V 16V e\ TaY Tg\ T8V 16V e\ iaY 7a\ ia\ eV 76l e\ ia

S 2 S A VX T AN Y I )

. and Sheet 3 T3, and TRy 42401, Reyffor" 42409, (V. B.
E N2 £Z Q
e 7. Separate molgfd fﬂ]ers ié type iographic device
2 to ensure a, sfug fit,witEE =
] S22 S

W\
ok ,I

[/
]

8. Nameplates 2
of 10 CFR Part 71 4R

(o :, \ W
9. In addition t%e W'; HID LA 4\ : : CFR FGﬂ: 71:
(a) The packagd%pal \ /j j i
with Section%f the applicy ™ as supp]e&
(b) Each package musahe tested and mainta;ﬁ in*accordance with the
:(s:cesaﬁsg?g;eﬁ:g? and Win*p% n section 8 of the application,

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

v,

R ZNC A

9/ W

2T

AL Y

R

BRI

11. Expiration date: December 31, 2000.
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U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 618A _
(6-83)

CONDITIONS (continued)

Page 3 - Certificate No. 9039 - Revision No. 9 - Docket No. 71-9039

REFERENCE
Amersham corporation application dated May 11, 1995.

Supplement dated: November 29, 1995.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
—

Moon ) [ o
wWiam D. Travé‘s, Director

Spent Fuel Project Office

pWfﬁﬁgt}f&tfi:;lateria] Safety
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Ell  NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION (£}
B e CERTIFICATE OF COMPLIANCE 5
J| ocmn FOR RADIOACTIVE MATERIALS PACKAGES 5
K|  1.a.CERTIFICATE NUMBER b. REVISION NUMBER ¢. PACKAGE IDENTIFICATION NUMBER d.PAGE NUMBER [e. TOTAL NUMBER PAGES E’_I
M 9049 8 USA/9094/B( ) 5
2. PREAMBLE S
a. This certificate is issued to cen[fy that the packaging and contents described in item 5 below, meets the applicable safety standards set forth in Title 10, Code 5
2 of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material” &
| 2.
:; 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 M
’; applicable regulatory agencies, including the government of any country through or into which the package will be transported. ii
P 5
Kl| 3 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION ~ s
K a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPOAT OR APPLICATION: g“'
: Advanced Medical Systems, Inc. Advanced Medical System, Inc. application
i 1020 London Road dated September 28, 1990, as supplemented. 5
% Cleveland, OH 44110 5
P -~ & 2 RKEm 3 3
@ % C¥
f Py <a P *e. DOCKET NUMBER 74:5_'95'049 3
K]l 4. CONDITIONS < Ve 3 5
‘e This ceftificate is conditional upon Iulflllmgazhe'tequnrements of 10 CFR Part 71, as applicable, and thecomlons specified below. ‘.
e : o
<l S 5
s (a) Packaging T T 5
= . ¥
(1) Modek«o o :
: === N >
K TP DX
f (2) Descra ption - : }w S 5
s > ‘ B ; = 5
s Steet encased. 1e§§'_/, Mﬂeﬁﬁpmmk A doub&e walled steel .
S , : Fhe cask durfRg transport. It is

cylinder ‘protec ;
75k

bolted to a:'steel meagg é??c,;"s»kﬂs r:?}osed by-a lead-filled flanged K

plug-£itted with-a ?ﬂﬁm @ riibber gasketZind bg¥fed closure. The K
) cavity'drain 4;gne:1§;3“1 askd Bhyi SRber_atdinless Steel or fusible plug 5
p (melting pomf‘- “Fhre fpin s\ica:]:’c@scmptmnﬂﬂs as follows: 5
s W ) SO 4 7 :
K CaskAieight, in R ‘5‘7;29.0 {&’ 2
Cask*ﬂlameter in 28.0 < :
* Cavity bfé}ght in B, {8
o Cavity diameter, 7.0 5
Lead shie1di§ ﬁ" &10.0
3 Protective jacke E'lﬁ 38.9 2
: Protective jacket width, in 40.75 *
Packaging weight, 1b 8,100 K
s (3) Drawings X
s The packaging is constructed in accordance with the following General 3
. Electric Company Drawing Nos.: ®
: 212E246, Rev. 7 106D3855, Rev. 4
4 106D3870, Rev. 11 129D4690, Rev. 0
P 706E790, Rev. 4 5
o 175 Ll
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.:::g) FORM $18A i CONDITIONS (continued) | U.S. NUCLEAR REGULATORY COMMISSION
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Page 2 - Certificate No. 9049 - Revision No. 8 - Docket No. 71-9049

o/

A9 A

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

Byproduct material meeting the requirements of special form radioactive
material.

\®; 9, \9; @, 9 \9/ 9/

(2) Maximum quantity of material per package

Radioactive decay heat not to exceed 780 watts.

pR RE G(!
6. Shoring must be prov1d$¢’ %I‘mmze movement o éu@nts during accident
2

conditions of transpo

e

8. Prior to each sh ent silicone rubber 1id g33 ust K.mspected This
gasket must be aced \\%-;q ectwn shows an ’/’ s or eygry 12 months, whichever
occurs first. ity dratiy

;:}- approp e sealant apphed to
threads of pipé&™Plug, or :

7. Package contents be delivered to a carrier dry.

EZ TR Z ZIR 7 O 7O AR VAR O IS AT ZY J T )

_//.'/./iZ?’,,.
M\MW’

9. 1In addition toge req ll" ’** ¢: FR Part the package must be
prepared for sh‘bmen i ,, i ing Procedures of

I
Chapter 7.0, a ust ¥y {’f .'.'." e Mgtenance program of
Section 8.2 of the ap l | N ///
HR
. \ 3
10. Fabrication of afyionZ ‘ N @

11. The package author{j by th1s //ﬂ%\\‘ S by a;ﬁwd for use under the

L-\‘
;\\V.\

o~

-:

R TR TR T T

'i“wo

general license pro s of 10 CF
12.. Expiration date: Decema 31 2000.

X ek ¥

Advanced Medical System, Inc. application dated September 28, 1990.

97O \8_\®, 8\, W\

Supplement dated: October 9, 1995.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

William D. Travérs 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

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
) 9056 11 USA/9056/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.

113 Teal Street
St. Rose, LA 70087

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
Source Production and Source Production and Equipment Company Inc.,
Equipment Company, Inc. application dated March 24, 2000, as supplemented.

71-9056

<. DOCKET NUMBER

4. CONDITIONS

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

5. (a) Packaging

(1
(2

(3)

(1)

(2

R

Model No.: SPEC 2-T

Description e -

A steel encased, uranium shielded Gamma Ray Projector. Primary components consist of
an outer steel shell, internal bracing, depleted uranium shield, and a Zircalloy "S” tube. The
contents are securely positioned in the Zircalloy *S” tube by a source cable locking device
and shipping plug. The unit resembles a rectangular box approximately 13-3/8" long by 4-
11/16" high by 4-3/8" wide with a maximum gross weight of 56 pounds.

Drawings

The packaging is constructed in accordance with Source Production and Equipment
Company, inc. Drawing Nos. 12688-1, Rev. (2); 788-1, Rev. (4); and 788-2, Rev. (0).

The packaging méy also be as shown in:éource Productibriﬁa\hd Equipment Company
Drawing No. 1000, Rev. (0), provided fabrication was completed prior to June 8, 1989.

The overpack is a 12 gallon open head 20 or 22 gauge National Motor Freight Classification
100-H, or succeeding issues, Item 260 steel drum constructed in accordance with Source
Production and Equipment Company, Inc. Drawing No. 53189-2, Rev. (2).

(b) Contents

Type and form of material

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

Maximum quantity of material per package

225 curies

177
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

Page 2 - Certificate No. 9056 - Revision No. 11 - Docket No. 71-9056

10.

11.

12.

The source must be secured in the shielded position of the packaging by the shipping plug, source
assembly, and locking device. The shipping plug and 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 source assembly ball stop must engage the locking device. The flexible
cable of the source assembly and shipping plug must be of sufficient iength and diameter to provide
positive positioning of the source in the shielded position. )

The nameplates must be fabricated of materials capable of resisting the fire test of 10 CFR Part 71
and maintaining their legibility.

For transportation of more than 45 curies per package in private carriage the shipment must be in
accordance with 49 CFR 173.441(b). . .. " i = &+

For transportation of more than 45 curies per package by a"qc:,‘ofr(l_fnon carrier, the package must be
within a protective overpack as described and constructed in accordance with 5(a)(3).

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

(a) The package shall be prepared for shipment and operated in accpfdance with the Operating
Procedures of Section 7.0 of the application, as sq'pglemented; and

(b) The packége must meet the Acceptance Test and Maintenance Program of Section 8.0 of
the application, as supplemented. B S

Nsi

The packaging authorized by this certificate is hereby approved f.,'o'iA"ﬁuse under the general license
provisions of 10 CFR §71.12.." < S [T

Expiration date: April 30, 2005

REFERENCES

Source Production and Equipment Company, Inc. application dated March 24, 2000.

AW Fdy
¢

Supplement dated: March 30, 2000. R

Date:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

GteilarsSomt~

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

ﬁ/,, / /0, 2000 and Safeguards
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ds| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(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 | ¢. TOTAL NUMBER PAGES

9057 8 USA/9057 /AF 1 2

8% 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.

Dy 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:

o4 General Atomics Gulf Energy & Environmental Systems application
' P.0. Box 85608 dated August 3, 1973, as supplemented.
San Diego, CA 92138

71-9057

c. DOCKET NUMBER

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

(a) Packaging

(1) Model No.: FPD-100

(2)

Description

New, reconditioned or raw 55-gallon steel drum, free of observable
defects, with minimum thickness 18-gauge body sheet, 18-gauge bottom head
sheet and 18-gauge removable head sheet with one or more corrugations in
the cover near the periphery. The outer drum closure shall be
accomplished by at least a 12-gauge bolt-locking ring with drop-forged
lugs, one of which is threaded to receive at least 5/8-inch diameter bolt
and lock nut. Gross weight not to exceed 260 pounds.

MORDR SRR T

(b) Contents

3 1 U

'

e (1) Type and form of material

Solid uranium bearing materials. Uranium may be enriched to any degree
in the U-235 isotope.

B % 8 2% % e 8 T8 8 8 8 R R A I TR
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

=

Page 2 - Certificate No. 9057 - Revision No. 8 - Docket No. 71-9057

5.(b) Contents (continued)
(2) Maximum quantity of material per package

Total contents not to exceed 200 pounds. Fissile material not to exceed
350 grams U-235. Total quantity of radioactive material within a package
may not exceed a Type A quantity.

Transport Index for Criticality Control

Minimum transport index to be shown on
Tabel for nuclear criticality control: 2.5

Special nuclear material shall be contained in secondary plastic bottles or
jars, metal cans or jars or heavy plastic bags securely tied closed within the
steel drum. Metal secondary containers must be capable of venting to avoid
rupture of the package in the event the package is exposed to the thermal test,
10 CFR §71.73(c)(3).

(4T 105 185 TS 14T 787 147 T8 185 1

Shipments are restricted to transport between the licensee’s Sorrento Valley
Fuel Manufacturing Facility and other on-site facilities.

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

(a) The package shall be prepared for shipment and operated in accordance

with the Operating Procedures in the application dated August 16, 1990.

(b) The packaging must be maintained in actbrdance'with the Maintenance
Program in the application dated August 16, 1990.

Expiration date: September 30, 2000..:
REFERENCES
Gulf Energy & Environmental Systems application dated Augdst 3, 1973.
General Atomics supplement dated August 16, 1990.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

William D. Travers, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

// < and Safeguards
Date: .S 2P~ ?»6
{ [A
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bl NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
K| (3-98) CERTIFICATE OF COMPLIANCE

g-| 10CFRT FOR RADIOACTIVE MATERIALS PACKAGES

:V 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
4 9067 6 USA/9067/B( )F 1 3

:"‘ 2. PREAMBLE

X a. This centificate is issued 1o certify that the 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 Radioactive Material."

13

k 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

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

, U.S. Department of Energy U.S. Department of Energy application

£  Washington, DC 20585 dated November 7, 1991, as supplemented.

; 71-9067

K c. DOCKET NUMBER

k&) 4. CONDITIONS

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

& s ;

U

: (a) Packaging

§5 (1) Model No.: 'BCL-3

§o4 (2) Description

=

g Steel encased, Tead shielded shipping package. The packaging 'is provided with
£ a recessed, plug-type 1id and a gasketed, bolted closure; lifting and tie-down
ot devices; and a drain line penetration. Containment for the contents is

K provided by an inner can assembly or by material in special form. The

= packaging dimensions, weight, and shielding are as follows:

'™

§ Exterior height, in. 26.4

. Exterior diameter, in. 19.0

: Cavity height, in. 10.5 .

05 Cavity diameter, in. 4.5

= Lead shielding, in. 6.0 -

I Loaded weight, 1b. 2,800 (Incl 110-1b. skid)

f~ (3) Drawings

S

e The packaging is constructed in accordance with Battelle Memorial Institute
B Drawing No. BCL3-01, Sheets 1 & 2, Rev. C.

o The inner can assembly is constructed in accordance with Battelle Memorial
> Institute Drawing No. BCL3-38, Rev. B.

s

e

=)

-~

o

o
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

Page 2 - Certificate No. 9067 - Revision No. 6 - Docket No. 71-9067

10.

(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 Item 5(a)(3), or which meets the requirements of
special form radioactive material.

(2) Maximum quantity of material per package
Not to exceed 300 watts decay heat, and
(i) Fissile material not to exceed 100 grams U-235 equivalent mass.
(ii) Fissile material not to exceed 2,000 grams U-235 equivalent mass.

(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)
and limited in 5(b)(2)(i): 0.4

For contents described in 5(b) (1)
and limited in 5(b)(2)(ii): 100

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.

Plutonium in excess of 20 curies per package must be in the form of metal, metal
alloy, or reactor fuel elements.

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 three (3) feet from the external surface of the package.

The maximum gross weight of the cavity contents must not exceed 40 pounds (inner
can assembly, radioactive material, etc.).

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

182



NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9067 - Revision No. 6 - Docket No. 71-9067

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

E 12. Expiration date: September 30, 2002.

L9292 192 0. 92 19259259, W2 W2 925

I REFERENCES
U.S. Department of Energy application dated November 7, 1991.
Supplement dated: April 10, 1992; and January 27 and August 18, 1997.

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: September 23, 1997
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NRC FORM 618 U.S. NUCLEAR REG
(@59 CERTIFICATE OF COMPLIANCE ULATORY COMMISSION

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER § e. TOTAL NUMBER PAGES >

9068 6 USA/9068/B( )F 1 3

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 Energy application
Washington, DC 20585 dated November 7, 1991, as supplemented.

71-9068

¢. DOCKET NUMBER

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

(a) Packaging
(1) Model No.: BCL-2

(2) Description

A steel encased, lead shielded shipping package. The packaging is provided
with a recessed, plug-type 1id and gasketed, bolted closure; 1lifting 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. 15.5

Cavity height, in. 5.25

Lead shielding, in. 4.5

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

Drawings

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

The inner can assembly is constructed in accordance with Battelle Memorial
Institute Drawing No. BCL2-47, Rev. B.
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Page 2 - Certificate No. 9068 - Revision No. 6 - Docket No. 71-9068

(b) Contents
(1)

Type and form of material

Byproduct material, source material, and special nuclear material in
ok solid metal or oxide form, which is packaged within the inner can
ks assembly specified in Item 5(a)(3), or which meets the requirements of
special form radioactive material.

Maximum quantity of material per package

(2)

Not to exceed 200 watts decay heat, and
(i)

(ii) Fissile material not to exceed 2,000 grams U-235 equivalent mass.

Fissile material not to exceed 50 grams U-235 equivalent mass.

Transport Index for Criticality Control

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

For contents described in 5(b)(1)
and limited in 5(b)(2)(i): 0.4

For contents described in 5(b)(1)
and Timited in 5(b)(2)(ii): 100

Plutonium in excess of 20 curies per package must be in the form of metal, metal
alloy or reactor fuel elements.

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.

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
p= 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.)

In addition to the requirements of Subpart G of 10 CFR Part 71:
(1)

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

(i1) The package shall be prepared for shipment and operated in accordance with
Section 7.0 of the application, as supplemented.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

(3-96)

Page

u.s.

Suppl

Date:

3 - Certificate No. 9068 - Revision No. 6 - Docket No. 71-9068

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

Expiration date: May 31, 2002.
REFERENCE

Department of Energy application dated November 7, 1991.
ements dated: April 10, 1992; and January 27, 1997.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

lais K Lppett.

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

May 21, 1997
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k% NRCFORMEé&18 U.S. NUCLEAR REGULATORY COMMISSION =
K| (3-96) CERTIFICATE OF COMPLIANCE .
k°| 1ocrRn FOR RADIOACTIVE MATERIALS PACKAGES 3
:,.. 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ::
» g
&/ 9069 11 USA/90689/B( )F 1 3 =
3 . PREAMBLE s
X 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 Tide 10, :"j

\ Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

' applicable regulatory

K 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

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

5.

X 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,
B as supplemented.

sl ¢ DOCKETNUMBER  /1-9069

B5 4 coNDITIONS

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

2 (a) Packaging

i
13

9 (1)
3 (2)
I (3)

Model No.: MO-1
Description

Steel overpack consisting 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 assembly (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 Westinghouse Electric
Corporation Drawing No. C5650D55, Rev. 1.
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gl:g FORM 618A CONDITIONS (continued) 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
25 enrichment (max), w/o 4.02 2.5

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.

SR SRV SRV SRY IR7 SRY SRY SRY SRY SB7 SR SRT SR( SR SR SRV O

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.

Fach 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 1iquids 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
Jower 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 Tength 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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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9069 - Revision No. 11 - Docket No. 71-9069

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

1 (924919, 9. 9. ¥ W91 1@,

(a) The package must be prepared for shipment and operated in accordance with
Chapter 6.0 of the application.

(b) Each packaging must meet the acceptance tests and maintenance program of
Chapter 7.0 of the application.

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

Expiration date: December 31, 2002.
REFERENCES
Westinghouse Electric Corporation application dated October 30, 1981.
Westinghouse supplements dated January 24, 1992 and December 31, 1996.

Department of Energy supplements dated: April 2 and June 14, 1984; December 24, 1996;
and November 7 and December 10, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Yot B ppclt

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: December 16, 1997
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\ 4
k| NRCFORM618 U.S. NUCLEAR REGULATORY COMMISSION |5}
Bl 396) CERTIFICATE OF COMPLIANCE S
9 10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES ::
:»- 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES :

- 9076 14 USA/9070/B(V) 1 3 s

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 Tide 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 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. VECTRA Technologies, Inc. application dated
4507-D Pacific Highway East July 21, 1994, as supplemented.
Tacoma, WA 98424-2633 _
! <. DOCKET NUMBER 71-9070
4. CONDITIONS .

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

(a) Packaging
(1) Model No.: N-55 -

(2) Description S . - e

X 285 285 29 2 70 78R R 7R 78 7R TR R JRK TR T8 T8 JR TR T TR 8 )

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 liting. The steel drum is minimum 18-gauge steel with a minimum 14-
gauge lid 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. e

(3) 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 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9070 - Revision No. 14 - Docket No. 71-9070

(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.

Greater than Type A quantmes of radioactive matenal FlsSIIe 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 alioy
or reactor fuel elements, or must meet the requirements of special form radioactive
material. Internal decay heat not to exceed 3 watts. :

6. The maximum weight of contents mctud ng drum not to exceed 550 pounds

7. The steel drum must be in accordance w1th Appendlx 1 3 2 of the supplement dated October 20,
1994. S , .

8. The drum must be securely positioned in the ovetpeck ,

9. Contents must be securely posmoned 7o) that protrusions wull not puncture the drum under normal
or accident conditions. v

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

the application; and 6

>

(b) The package shall be prepared for shipment and operated in accordance with the Operating
Procedures in Chapter 7.0 of the application.
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12. The packaging authorized by this certificate is hereby approved for use under the general license
provisions of 10 CFR 71.12.

7

13. Expiration date: January 31, 2005.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
f'; Page 3 - Certificate No. 9070 - Revision No. 14 - Docket No. 71-9070

REFERENCES

VECTRA Technologies, Incorporated, application dated July 21, 1994.
Supplements dated: August 22 and October 20, 1994; and February 6, 1998.

Transnuclear, Inc., supplement dated February 5, 1998, and December 3, 1999. I

! FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office

Office of Nuclear Material Safetyv .
and Safeguards = - .- il

Date: fcérvﬂb 4,200 i
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

10CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9071 6 USA/9071/B( ) 1 3

<. 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:
ANEFCO, Incorporated ANEFCO application received June 14, 1976,
P.0. Box 171 with report, "Safety Analysis Report Cask
Moodus, CT 06469 AP-101," as supplemented.
c. DOCKET NUMBER 71-9071

4. CONDITIONS

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

5.

(a) Packaging

(1)
(2)

Model No.: AP-101
Description

A steel encased, lead shielded cask for non-fissile radioactive material.
The overall dimensions of the cask are 40 inches in diameter by 193 inches
Tong. The cask consists of two concentric stainless steel cylindrical
shells. The inner shell is-5/8-inch thick by 28-inch ID; the outer
stainless steel shell is 1-1/2-inch thick by 39-1/4-inch OD and a 3-1/2-inch
poured lead shield fills the space between. The outer shell is surrounded
by a 0.140-inch thick stainless steel thermal shield separated by a
0.125-inch thick stainless steel spacer wire. The cavity is 28 inches in
diameter by 167 inches Tong. The base is a welded stainless steel
construction with 3 inches of poured lead. The flanged 1id is of stainless
steel and lead. Closure is provided by twenty, 1-1/2-inch diameter bolts and
a gask-o-seal closure seal. There are two penetrations into the containment
vessel for drain lines which are plugged and gasketed with a neoprene seal.
The cask is equipped with removable, canned balsa impact limiters at each
end. The overall dimensions of the cask with impact limiters in place are
84 inches in diameter by 236 inches long. The cask has four lifting
trunnions, two redundant pairs for 1ifting. Three of the trunnions are used
for tie-down of the cask for shipment. The package gross weight is
approximately 62,000 pounds.

193
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) (NF;C FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
3-96)

e Page 2 - Certificate No. 9071 - Revision No. 6 - Docket No. 71-9071

s 5. (a) Packaging (Continued)

g (3) Drawings

o4 The packaging is fabricated in accordance with ANEFCO, Incorporated
K& Drawing Nos. SC-101, Rev. A; SC-102; SC-103, Rev. A; SC-104, Rev. B;
o SC-107, Rev. A; SC-108; SC-110, Rev. A; and SC-111.

g (b) Contents

f* (1) Type and form of material

Greater than Type A quantity of byproduct material in the form of dry,
o solid, metallic waste material and activated reactor components.

(2) Maximum quantity of material per package

= Weight of contents not to exceed 10,000 pounds. Internal decay heat of
contents not to exceed 300 watts.

> 6. The package must be shipped dry. In preparation for shipment, the cask cavity

f; must be drained of all excess water. A vacuum pump must be used to reduce the

R cavity pressure below the vapor pressure corresponding to the measured

: temperature of the drained water. The cavity pressure must be held below the

% vapor pressure determined for at least 90 minutes. A dry loaded package need not

% be vacuum dried provided the "empty" cask cavity and drain lines are verified not
b~ to contain liquid prior to each Tloading.

7. Except for close fitting contents, appropriate shoring must be used in the cask
cavity to 1imit movement of the contents during accident conditions of transport.

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

a. The package must be operated and maintained in accordance with procedures in
supplement dated December 12, 1991.

T TAT 187 14T 14T T4 147 74T 145

b. Prior to each shipment the gask-o-seal closure seal must be inspected. The
gask-o-seal closure seal and the cavity drain O-ring seals must be replaced
with new seals within the 12-month period prior to shipment, or earlier if
inspection shows any defect.

c. The package must be leak tested prior to each shipment in accordance with
operating procedures in supplement dated December 12, 1991.

SRCSRE SR YRC SRC R SRY IR

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

10. Expiration date: January 31, 2002.
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1))
(P;F;SC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
-96)

Page 3 - Certificate No. 9071 - Revision No. 6 - Docket No. 71-9071
REFERENCES

ANEFCO, Incorporated Safety Analysis Report Cask AP-101, received June 14, 1976.
Supplements dated: July 21, August 6, and October 21, 1976; April 2 and
September 12, 1986; September 26 and December 12, 1991; and November 25, 1996.

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: 01/17/97
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' NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |
g (396) CERTIFICATE OF COMPLIANCE
R=| 10CFRT1 FOR RADIOACTIVE MATERIALS PACKAGES
BS| 1.2 CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9081 12 USA/9081/B( ) 1 3
2. PREAMBLE

a. This certificate is issued to certify that the packaging and contents described in Itern 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:
Chem-Nuclear Systems, LLC Chem-Nuclear Systems, Inc. application
140 Stoneridge Drive dated November 24, 1987, as supplemented.
Columbia, SC 29210
¢. DOCKET NUMBER 71 _9081

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

(a) Packaging

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

(2) Description :
A steel encased lead shielded shipping cask. The packaging is a steel double-walled, lead-
filled circular cylinder. A steel, plug-type, lead-filled lid is attached with twelve, 1-1/4" bolts;
and a silicone gasket. Outer steel sheets are separated from the cask walls with small
diameter wires. The lead shielding is 5" in the sides, 6" in the base and 5-3/4" in the lid. Two
bolted-on steel lugs are for lifting only. The lid has a steel U-bar for lifting. The cavity drain

line is closed with a plug. The cask is 39" in diameter and 68-1/2" long. The cavity is 26-1/2"
in diameter and 54" long. The package weight is about 26,000 pounds.

(3) 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.

(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.

(ii) Decay heat not to exceed 5 watts, and:
Process solids, either dewatered, solid, or solidified in a secondary sealed container meeting

the requirements for low specific activity material; or Solid reactor components in secondary
containers, as required, that meet the requirements for low specific activity material.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9081 - Revision No. 12 - Docket No. 71-9081

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 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
; 5% by volume (or equivalent limits for other inflammable gases) of the secondary
B - 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'cé\)ity 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 delivered to a carrier for transpont, 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. A R

B

(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 containers, the determination in (a) above need not be
made, and the time restriction in (a) above does not apply.

7.  Shoring must be provided to minimize movement of ¢o_ntents durihg acéident conditions of transport.
8. Maximum gross weight of the bbhtents, s_econdafy container, and shorinQ is limited to 5,000 pounds.

9. The lid closure to the cask shall be secured be“t‘v&el(‘ve, SA-354, Type BD, 1-1/4"-7 UNC x 2-1/4" long
bolts torqued to 320 ft-Ibs + 10% (lubricated) or 420 ft-ibs + 10% (dry).

10. The cask shall be delivered to a carrier dry and the”cav'ity drain line shall be sealed with appropriate
sealant applied to threads of pipe plug.

11.  Prior to each shipment, the 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 measurements shall be made to determine that the dose rate does not exceed 30 mrem/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.

IR( SRC R
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9081 - Revision No. 12 - Docket No. 71-9081

14. The contents described in 5(b)(ii) shall be transported on a motor vehicle, railroad car, aircraft, inland
water craft, or hold or deck of a seagoing vessel assigned for sole use of the licensee.

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

(a) The package shall be prepared for shipment and operated accordance with the Operating
Procedures in Chapter 7 of the application. _

(b) The package shall be maintained in accordance with the Maintenance Program in Chapter 8
of the application. G T e

16. The package authorized by this_certiﬁc':‘at'é is hereby \a>ppr0\’/edbfor use under the general license
provisions of 10 CFR §71.12. o

17. Expiration date: Januéry 31, 2003.

. REFERENCES - _ ~ .
Chem-Nuclear Systems, inc. applicatipn dated Novérnber 24, ,119874. )
Supplements dated: November 24, 1992, October 31, 1997, July 28, 1999, and January 5, 2000.

S

" FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director i

Spent Fuel Project Office - -

Office of Nuclear Material Safety
and Safeguards

Date: 64}1/4’7 77/; Zooo

o 198

§ 09 9,909 9 9,89 .9 00008 0080900808 90.90.9 90908 PO X R R O P N RN R R s 7 7% 78 78 70 T8 Z 7 8 8T 78K J8S JC 78 8 T8 R

IS}

' !



i

12

s NRC FORM 618 . U.S. NUCLEAR REGULATORY COMMISSION
k.| (396) CERTIFICATE OF COMPLIANCE

X 10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

=

»t 1. a. CERTTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
; 9098 9 USA/9098/B( ) 1 3
+

B~ 2. PREAMBLE

b

:"‘ 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

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

U

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

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

:)‘- - »

b Department of Energy Department of Energy application dated

o Washington, DC 20585 March 31, 1998, as supplemented.

BN <. DOCKET NuMBer 7 1-9098

§%| 4. CONDITIONS
' This certificate is conditional upon fulfilling the requirements of 10 CEFR Part 71, as applicable, and the conditions specified below.

:v 5.

: (a) Packaging

E (1) Model Nos.: CI-20WC-2 and CI-20WC-2A

; (2) Description

f~ Steel encased, wooden outer protective jackets with a uranium shielded cask and inner
o steel containment vessel. The protective jackets are constructed of disks and rings of
o plywood, which are glued together and reinforced with steel rods. The protective jackets
84 are contained within an 18-gauge steel drum. The shielded casks have depleted uranium
e shields encapsulated in steel with a gasketed and bolted flange closure with six, 3/8"-16
EC UNC-2A x 3/4" long bolts. The inner containment vessel is a 2.73" OD x 5.56" long 416
;E stainless steel, gasketed and threaded container. The gross weight of the packages is

: about 400 pounds.

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

i Protective jackets

fc overall dims, in 24-1/4x22x28-3/4 24-1/4x18x26-1/4

3 U(D) thickness, in 2 1.8

EC Cavity dims, in 3.1x6H 3.1x6H

o

]

]
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K gRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
ol @98

$ Page 2 - Certificate No. 9098 - Revision No. 9 - Docket No. 71-9098
e (3) Drawings
'9 The packagings are constructed in accordance with Cintichem Inc. Drawing Nos.:

: Model No. Cl-20WC-2
3 101259, Rev. D and 100964, Rev. H

Model No. CI-20WC-2A
101354, Rev. G and 101326, Rev. F

Inner Containment Vessel
101401, Rev. C

(b) Contents

T 7T 74T 14T 14T 147 1T 14T 147 14T 14

(1) Type and form of material
(i) Mo-99/Tc-99 in normal form as solids or liquids.
(i) 1-131 in normal form as liquids.

(2) Maximum quantity of material per package

787 767 147 145 147 147 18

()  For contents described in 5(b)(1)():
1,000 curies R '

(i)  For contents described in 5(b)(1)(ii):
200 curies S
6. Contents must be contained within the inner containment vessel specified in 5(a)(3).

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

T 74T 14T 747 147 74T 787 AT 18T 167 187 %

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

9291 92 92 92 192 592 501 19 (92 02 92 92 9201 WL OO0 O OLUOLOIOIOLIIIELILE0SLV OLE 0002592 0102 92 2 92 92 2 20

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

: c. The inner containment vesse!l neoprene O-ring seal must be replaced prior to each shipment.
2 d. 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.

e. The inner containment vessel must be leak tested within 12 months prior to use in accordance
with the leak test procedure (PO-07) of the application. The inner containment vessel must
show no leakage greater than 1x107 std-cm®/sec. ;:
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(NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
3-96)

% Page 3 - Certificate No. 9098 - Revision No. 8 - Docket No. 71-9098

8. Structural parts of the packaging which could be used as tie-down devices must be securely covered
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
provisions of 10 CFR §71.12.

E~ 10. Expiration date: May 31, 2004.
2 REFERENCES
Department of Energy application dated March 31, 1998.

Supplements dated: November 4, 1998, and April 19, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

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

B I 2 R N R N R R 2 e X R Y S % S S N OO S S BT YOS BOE BT TR R

Date: é’/ 7/6?

T 187 187 785 T4 74T AT 745 165 145 WY %

107 745 107 747 747 87 143 14T 185 Y i

LS00 19292 SWLI0L 592 101 S0 (WL 92 192 92 92 0 0
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U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 518

(3-96) CERTIFICATE OF COMPLIANCE

10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

l. o. CERTIRICATE NUMBER b. REVISION NUMBER | c. PACKAGE [DENTIFICATION NUMBER d. PAGE NUMBER | c. TOTAL NUMBER PAGES
9099 9 USA/9099/B(U)F-85 1 2

2. PREAMBLE

1. This certificate is issued to certify that the packaging and contents described in ftem 5 below, meets the applicable safety standards set fonth in Title J0,
Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material "

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

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

a. ISSUED TO {Name and Address)

U.S. Department of Energy
Washington, DC 20585

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
ATR Fresh Fuel Shipping Container
Safety Analysis Report, INEL-94/0275,
January 27, 1999, as supplemented

R A T N T Ol IR R A

71-9099
<. DOCKET NUMBER 5
4. CONDITIONS P - =
This centificate is conditional upon felfilling the requirements 0f 10 CPR Part 71, us applicabl >
S. (a) Packaging | {:;_'-'14"' :
(1) Model No.: A’FR [
inner'c it lielepiped, : inches x 26-13/16 inches x 6-15/16 =
inches, constructed of ¥4=inch plywsod, ‘covel h 16-gauge steel. The top and bottom 3
are linesd-with high derisity polyethyiene foam andwith a 0.020-inch cadmium plate. Wood [
spacers.covered with SgoRge rybber and-with;a:6,080-inch thick.cadmium plate provide .
separation for fourfyelasei@lxe.}uaosat&a ure is. provided by a continuous hinge, e
and two wire seajed.hingé pins provid ' By E
if;'-r?: S " : .": 2 2
The inner-cantainer & enclosed:with verpack:73-15/16.inches x 31-3/4 inches x 11- d
3/16 inches; constructed of. 1-inch" piac d, framed by steel angle members and covered "
with 18-gaugs steel. Aluminum, ycomb ifipdct limiters-are fixed to the ends of the "~
overpack. Positive closure of the overpack is provided by four hinge pins which are i
secured in place-gsing 1/16-inch diameter cotter pins,:The package weight is ;:
approximately 853 pounds. LR G
(3) Drawings o H :
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. 5
(b) Contents ;
(1) Type and form of material :
Unirradiated ATR fuel elements. Each element contains 19 formed fuel plates, clad in E
Aluminum 6061. Each element contains a maximum of 1,100 grams of U-235 in uranium r
that is enriched to a maximum of 94 wt% in the U-235 isotope. -
2 Maximum quantity of material per package lf‘
A
Up to four (4) unirradiated ATR fuel elements. Total U-235 content not to exceed 4,400 ’
grams per package. W
- _ __ 202 A
R 2 A N AR 2 2 I A N A O It NI KA A R e I a AR 2 A )
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NRC FORM 618A , CONDITIONS (continued)
(3-98)

Page 2 - Certificate No. 9099 - Revision No. 9 - Docket No. 71-9099

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 42

6. The contents must be maintained within its compartment and the active fuel length must be
completely within the region of the cadmium covered spacers. Wood spacers may be used to

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

(a) The package must be prepared for shipment and operated in accordance with the

e & .

Operating Procedures in.Chapter 7 of:tiie application.

e g b R

(b)  Each packaging mj;s,‘f"'ib‘eﬁweptance tested and maorif’amed in accordance with the
Acceptance Tesjrs and Maintenance Program in Chap’!er:‘fa gf the application.

8. The package authoti:l:;iéq by this certificate is hereby appmved_!gf ué_e;;_}Under the general license
provisions of 10 CFR 7112~ T

9. Expiration datgi:;Iénuary 31,

AR Rgéﬁnonv COMMISSION

e
Lo,

ws E. Wiliam Brach, Director
.7 ~SpeqtFuel Rrojegt Office

Vi

‘Officé’of Nilear Material Safety
and Safeguards

Date: _June 15, 2000

U.S. NUCLEAR REGULATORY COMMISSION
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5 NRC FORM 618 U.S. NUCLEA e
g © CERTIFICATE OF COMPLIANCE R REGULATORY COMMISSION ¢

2.3

10CFR T FOR RADIOACTIVE MATERIALS PACKAGES y

’- 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES 3
3 8102 8 USA/9102/B( ) 1 2 | g
o £ PREAMBLE S
a. This certificate is issued 1o certify that the packaging and contents described in Item 5 below, meets the applicable safety standards set forth in Title 10, o

9 Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material." %)
.

2

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.

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

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

£ Neutron Products, Inc. Neutron Products, Inc., application

b 22301 Mt. Ephraim Road dated August 31, 1977, as supplemented.
9 Dickerson, MD 20842

c.pockeTNumBer 7 1-9102

.
1=

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

A {a) Packaging

2 WL LWL 9L UL W2 92 S92 W2 92591 UL LWL 5

2 92 WL 50: 92 9102 101 0250 01 W2 592 101 192 07 9L 9191 91 59L

p (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 @ 3//8-inch thick steel spherical shell and a cavity
formed by an 8-1/4-inch 1D 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 diameter, 12 gauge steel body with a wooden shell 38-1/4
inches in height made of,_3l4-inch thick plywood sheets glued together and
reinforced by 16 steel tie rods and 32 lug screws. Positive clsoure of the overpack
lid is accomplished by 3 equally sbacéd"brac_ket 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

The Model No. NPI-20WC- packéginé’ 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, Rev. None

and 240160, Sheet 2, Rev. A.

{b) Contents

LIOLI9L 9L 19 ¢

(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.

SR N NS SO R RS

204



(N3RC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
-96)

Page 2 - Certificate No. 9102 - Revision No. 8 - Docket No. 71-9102

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.

S Ta5 TS T4

T 747 14T 147

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.

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 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.

Expiration date: October 31, 2003.

BEFERENCES

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.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo K. Hopput?

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

AR N e T S N N 0 3 8 8 Y O BN 8 JE Y % S OQEOF JSOF BOY R R S OT TS A R A R A

Date: _October 16, 1998

90192 92 W2 99, 9. 9. 929 9.9 9992




:: NRC FORM 618 U.S. NUCLEAR RE
%) CERTIFICATE OF COMPLIANCE GULATORY COMMISSION

10CFRT FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

o T 9107 6 USA/9107/B(U) 1 2

=~ ’REAMBLE

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

)
LWL W2 OLOLI0 9. 9. )

@ |
:: 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 o
:: applicable regulatory agencies, including the government of any country through or into which the package will be transported. .
) ®.
B! 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION N‘:
:: a. [SSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: %
'e . . . o S
o Amersham Corporation Technical Operations, Inc. application ®.
% 40 North Avenue dated December 30, 1982, as supplemented. ®.
e Burlington, MA 01803 e
2 3
¢. DOCKET NUMBER 71-9107 o
| 4. CONDITIONS =
= This certificate is conditional upon fulfilling the requirements of 10.CFR Part 71, as applicable, and the conditions specified below. Y
o s )
> o
i (a) Packaging s
I~
B

2 (1) Model No.: 771 =3
B ::
= (2) Description .
.

A .
e . : =g
9 The Model No. 771 shipping container is designed for use as a source changer, storage 3
container and Type B Shipping Container for radiographic sources. The capacity of the 3
: container is 110 curies of cobalt 60. The container will accept certain Tech/Ops wire .
. I~/ |

mounted radiographic sources which have been deemed to meet the requirements of

® special form. The Model No. 771 Source Changer measures 23 inches long, 24 inches f
9 wide and 20 inches high. The radioactive source assembly is housed in a Zircalloy or ~
g 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 :
g space between the depleted uranium shield assembly and the inner container is filled with a |~
o rigid polyurethane foam. The gross weight of the container is 690 pounds. ~
| 5. (3) Drawings o
E The packaging is constructed in accordance with the Technical Operations, Inc. Drawing )
. No. 77190, Sheets 1 through 6, Rev. 0. s
E {b) Contents :
: i Type and form of material =
9 Cobalt 60 as sealed sources that meet the requirements of special form radioactive 3
'@ material. =
E (2) Maximum quantity of material per package 2
: 110 curies Ry
s =
. 206 o

(OL QL 92 QL 9L 9L QL W 9L 92 9292 WL QL Q2 Q292 0L Q2L Q292 92192 @2 QL9 QL 192 92 1§ QL GL 092 292§ 92 Q2. L9029 0§ @ P50,




g
X (P;F;g FORM 618A CONDITIONS (conzinued) U.S. NUCLEAR REGULATORY COMMISSION

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

8, 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 871.12.

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

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

L19219..9..192 192 (92 L0 W2 92 W2 92 92 9 0002 W2 0092 0005020029290 0. 1029,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

3 L ¥

i Cass R. Chappell, Chief

i Package Certification Section

; Spent Fuel Project Office

" Office of Nuclear Material Safety
and Safeguards

% Date: June 18, 1998

207
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NRC FORM 618
(3-96)
B~ 10CFR71

U.S. NUCLEAR REGULA
CERTIFICATE OF COMPLIANCE TORY COMMISSION
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER

9132

b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

13 USA/9132/B(M)F 1 5

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.

a. ISSUED TO (Name and Address)

U.S. Department of Energy
Washington, DC 20585

T 147 AT 14T 18

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:

Nuclear Packaging, Inc. application
dated April 22, 1985, as supplemented

71-9132

4, CONDITIONS

785 7

¢. DOCKET NUMBER

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

(a) Packaging

5 147 187 147 14 T

(2) Description

T 14T 14T 14T 16

7 %

T 78T 78T 74T 14T THT 74T U

4T 747 747 747 14

(02O W2 W 9292 9L 92 2§29 W2 92 Q292 WLPLI9LSQLIGLIOLIPL A ZP)

(1) Model No.: T-3

o A stainless steel and lead shielded irradiated fuel shipping package (cask).

g The cask is a right circular cylinder with upper and lower steel encased rigid
* polyurethane foam (20 1b/ft3) impact limiters. The overall dimensions are 213.2
inches in length and 2 inches in diameter. The cask without the impact limiters
measures 177.2 inches in length and 26.44 inches in diameter.

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
a 0.08-inch diameter wire wrap, providing an air gap for additional thermal

i protection.

2 The inner shell (containment vessel) is a standard seamless stain]ess steel

o Schedule 40 pipe having an outside diameter of 8.625 inches with a nominal wall
g thickness of 0.322 inch. The annular space between the inner and outer shells
'z is filled with lead having a thickness of approximately 8 inches.

8 Both the inner and outer shells are welded at each end to heavy steel closure
R plates with conical surfaces to assist in positioning and sealing. The

containment vessel measures 147 inches in length by 7.981 inches in diameter.

2 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
0-ring seals. The bottom plug is retained by a closure plate secured by eight,
1/2"-13UNC x 2-1/4-inch ASTM A320, Grade L7 socket head cap screws. The top
plug is secured in place utilizing 16, 1/2"-13UNC x 1-3/4-inch ASTM A320, Grade

L7 hex flange screws.
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(P:l:;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9132 - Revision No. 13 - Docket No. 71-9132

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 90 degrees apart at the top

end and two spaced at 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 cradle and yoke assembly.
The gross weight of the cask and contents is 38,200 pounds.

(3) Drawings

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. O, and Los Alamos Drawing No. 54Y-
110854, Sheets 1 and 2, Revision No. B.

192 92 9259 92029 9292 92 92 29201992 92915 L1929 592 192 9. §. 9,

5.(b) Contents

Type, form, and maximum quantity of material per package

¥ Irradiated, (a) 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

o rod must be 90 days, and the cask may contain 1,400 thermal watts. Prior to

" irradiation, the fuel and structural components must have the following

; specifications:

g Maximum

; Fissile

; Fuel Array Package Pin

R Type Description* Description Loading Dimensions

b 217-Pin DFA 31% Pul, - 69% Hexagonal array 11.2 kg 0.23" dia

I assembly uog, (naéura] U) w/pins at 0.26" 36" active

B center-to-center fuel Tength
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 U0, ments in 5" length

Schedule 5 Pipe

5 747 14T 747 (AT 78T 14T 167 14)
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; ggg FORM 618A CONDITIONS (consinued) U.S. NUCLEAR REGULATORY COMMISSION 2
; Page 3 - Certificate No. 9132 - Revision No. 13 - Docket No. 71-9132 .
Max imum .

Fissile ..

Fuel Array Package Pin 3

; Type Description* Description Loading Dimensions ..
b 109-Pin MOX 35% Pu0, -65% Circular array  26.2 kg 0.23"-0.29" o
o fuel pins vo, (86% U-235) individual pins dia. 36" S
: contained in 0.44" active fuel 3
b dia. tubes length g
; 55-Pin MOX 35% Pu0, -65% Circular array 13.2 kg 0.23"-0.29" 3
I fuel pins uo, (86% U-235) individual pins dia. 36" =
g contained in 0.625" active fuel 3
o dia. tubes length &
B 37-Pin MOX 35% Pu0, -65% Circular array 8.9 kg 0.23"-0.29" i
& fuel pins uo, (86% U-235) individual pins dia. 36" 5
g contained in 0.75" active fuel ~
9 dia. tubes length s
‘o 42-Pin MOX 35% Pu0, -65% Circular array 10.1 kg 0.23"-0.29" S
; U0, (86% U-235)  individual pins dia. 36" 2
: contained in 0.625" active fuel S
e dia. tubes length S
) 40-Pin MOX 35% Pu0, -65% Circular array 9.6 kg 0.23"-0.29" %
fuel pins Uo, (86€ U-235)  individual pins dia. 36" >

contained in 0.625" active fuel i

dia. tubes length i

19-Pin MOX 35% Pu0, -65% Circular array 4.6 kg 0.23"-0.29" 2.

fuel pins uo, (86% U-235) individual pins dia. 36" 2

contained in 0.88" active fuel =

dia. tubes length i

PU compounds 50% PUX max-UX Unrestricted array 8.0 kg Container )

fuel pins X=C,N, or 0 individual pins cavity =

(spent fuel (94% U-235) contained in SS 5.047" dia. il
containers) 5-inch Schedule by 38.9" i

40 pipe length E

LAMPRE 97.5% Pu max-X Circular array 8.0 kg 0.425" dia. 4

fuel pins alloy individual pins 38" active .

(spent fuel X=Fe, Co or Cs contained in 0.625" fuel length ®

container) or 0.75" dia. ol

steel tubes .

&

o3

@

3
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EF;C FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
-96)

E Page 4 - Certificate No. 9132 - Revision No. 13 - Docket No. 71-9132

Maximum
Fissile

: Fuel Array Package Pin
R Type Description* Description Loading Dimensions

; Structural Dosimetry foils 1.0 kg -
B components
(incl. control

assemblies)

Circular array; 3.0 kg 0.37" outer

24 max. 85-94% (Pu-U)C -6

TS

Pins. U-Pu to 15% (Pu-U,)C;. individual pins dia. 36"
carbide fuel Max 23% Pu, contained in active fuel
. pins uranium is not 0.625-in. dia. length
- enriched tubes within 5-in.

Schedule 40 pipe

18 max. 10% Zr-20% Pu Circular array; 1.9 kg 0.30" outer

g Pins. Sodium max. Remainder individual pins dia. 36"
bonded (fuel- U (U enriched contained in 0.625- active fuel
to-clad) to 40% max. in. diam. tubes Tength

(U-235) within 5-in.

Schedule 40 pipe

*A11 plutonium in the fuel types (1) thru (8) contains at least 10% Pu-240; fuel
type (9) has no limit for PU-240; type (10) contains at least 6% PU-240.

Transport Index for Criticality Control

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

Content 5.(b)(1) shown in AEC Drawing No. H-4-21500, Rev. 9, 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. O, 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 Ident 1578 described by ERDA Drawing Nos. H-4-66160, Sheet 2, Rev. O,
and H-4-66230, Sheets 5 and 6, Rev. O.

Contents 5.(b)(9) and (10) shown in DOE Drawing No. H-3-47474, Sheets 1 and 2,
! Revision No. O, and Los Alamos Drawing No. 54Y-110854, Sheets 1 and 2, Revision
= No. B must be contained within the Ident 63 Liner shown in ERDA Drawing No. H-4-
; 66230, Sheets 5 and 6, Revision No. O, and DOE Drawing No. H-4-66535, Revision

No. 0.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 5 - Certificate No. 9132 - Revision No. 13 - Docket No. 71-9132

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.

787 THT 147

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 and 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 107% atm) of 10-7 atm cc/sec.
The results of these tests must be documented and retained for the life of
the cask.

- 767 78y 785 T3

T 787 167 167 747 107 167 167 147 14

(b) Each package shall be operated and prepared for shipment in accordance
with the Operating Procedures of Chapter 7 of the application, as
supplemented.

Y 3

9. Any repair to the trunnions because of out-of-roundness or weld failure must
be authorized by NRC prior to returning the package to service.

S 4

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-1b.

5.
1)
O
8
)~
8
'~
§
'~
b

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

12. Effective Date: April 1, 1996. Expiration Date: April 1, 2001.
REFERENCES

Nuclear Packaging, Inc., application dated April 22, 1985.

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

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

———————————

William D. Travers, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date: %\NlQL
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFRT! FOR RADIOACTIVE MATERIALS PACKAGES

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

Amersham Corporation Technical Operations, Inc. application dated
40 North Avenue March 24, 1981, as supplemented.
Burlington, MA 01803

< DOCKETNUMBER ~ /1-9148

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.: 770
(2) Description

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.

Drawing

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

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

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

Maximum quantity of material per package

550 curies
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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
ball stop of the source assembly must engage the lTocking 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.

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

The 1ifting eye bolts (2) must be removed prior to shipment and the holes covered
to prevent their use as a tie-down device during transport.

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

(a) The package shall be prepared for shipment and operated in accordance with the
operating procedures in the application; and

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

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

Expiration date: March 31, 2002.
~REFERENCES

Technical Operations, Inc. application dated March 24, 1981.

Suppl

ements dated: January 18, and May 10, 1982; February 25, and April 16, 1992;

September 20, 1996.

Date:

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

March 19, 1997
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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

PAT-2 (Plutonium Air-Transportable Model 2)

Washington, DC 20585 Safety Analysis Report, SAND81-0001, printed

July 1981, as supplemented.

<. DOCKET NUMBER 71-9150

4. CONDITIONS

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

(a) Packaging

(1)
(2)

Model No.: PAT-2
Description

A superalloy primary containment vessel (TB-2) surrounded by a protective
overpack (AQ-2). The contents which may be in canisters are contained
within a capsule (C-1) within the TB-2.

The AQ-2 overpack is a right circular cylinder, approximately 356 mm (14
inches) high and 381 mm (15 inches) in diameter with protruding handles
attached to the cylinder outer walls. The outer shell is a double
walled stainless steel structure with rounded end caps, riveted on the
bottom and bolted at the top. An inner grain oriented maple wood
protective case houses the TB-2; it is surrounded by a titanium load
spreader which is further surrounded by a grain oriented redwood
protective case.

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

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

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

Tiners.

The package gross weight is approximately 73 pounds (33 kg).
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
3-96) CERTIFICATE OF COMPLIANCE
T0CFRTY FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9150 5 USA/9150/B(U)-85 1 3
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,

1392 592 8
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'g.%g) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(
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Page 2 - Certificate No. 9150 - Revision No. 5 - Docket No. 71-9150

(3) Drawing and Specifications

g The packaging is constructed in accordance with specifications and

g drawings, as listed by document number, issue, and title in the List of
gt 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 and form of material

Plutonium, uranium, or mixtures of plutonium-uranium in various isotopic
compositions in solid form as:

(i) oxide powder, sintered oxide pellets, and metal;

147 145 787 105 185

o (ii) plutonium sulfate tetrahydrate, Pu(SO,), 4H,0 and plutonium nitrate
dihydrate, Pu(NO3), 2H,0.

Y45 745

(2) Maximum quantity of material per package
(i) For the contents described in 5(b)(1)(i):

Not to exceed 15 grams fissile material, 120 grams mass, 2 watts
decay heat, or 0.5 gram water.

e (ii) For the contents described in 5(b)(1)(ii):

Not to exceed 3 grams or 0.5 grams water in addition to the water
of hydration.

B 6. Up to 9 grams of polyvinylchloride (PVC), 18 grams of quartz (Si0,) or glass, 50
grams of brass, and 16 grams of aluminum may be used within the C-1 capsule for
packaging of contents. Up to 0.3 gram of polytetra-fluoroethylene (PTFE) tape may
be used 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.

B 8. A maximum of 2.0 grams of aluminum foil may be used to shim the C-1 within the
EC 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
ot tests specified in section 8.2 of Chapter 8 of the Safety Analysis Report
g (SAND81-0001, printed July 1981).
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9150 - Revision No. 5 - Docket No. 71-9150

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).

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

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), packages must be stowed in the aft-most lower
cargo compartment. No other type of cargo may be stowed aft of the
packages(s).

(c) Package(s) must be secured and restrained to prevent shifting under normal
transport.

(d) Cargo which bears the "EXPLOSIVE A" Tabel may not be transported aboard an
aircraft carrying a PAT-2 package(s).

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

The package authorized by this certificate is hereby approved for transportation of
plutonium by air.

Expiration date: July 31, 2001.
REFERENCES

PAT-2 (Plutonium Air-Transportable Model 2) Safety Analysis Report, SANDIA Report No.
SAND81-0001, July 1981.

DOE application dated April 19, 1983. Supplements dated August 3, 1983, July 15, 1986,
July 16, 1991 and May 29, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Y-

William D. Travers, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safegquards




> NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |if
(3-96) CERTIFICATE OF COMPLIANCE .|
k| 10CFR7Y FOR RADIOACTIVE MATERIALS PACKAGES ~

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES o

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

2. PREAMBLE

a. This centificate is issued to certify that the packaging and contents described in Itemn 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:

s U.S. Department of Energy U.S. Department of Energy application
Washington, DC 20585 dated February 26, 1988, as supplemented.

. <. DOCKET NUMBER 71-9152

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

Packaging
(1)
2) Description

(@)

Model No.: CNS 1-13C Il

-8 A shipping cask for radioactive waste. The packaging consists of a double-walled

TN steel circular cylinder separated by 16-gauge wires, 39-1/8" in diameter and 68-1/2"
g5 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
o steel, plug type, lead filled cover secured by twelve (12), 1-1/4" bolts and seal

s 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
K gasket, a steel lifting hook for the cover, and top and bottom impact limiters filled with
g 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
f~ 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.

U 3 U B T
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gl;g FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION |

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

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

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

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

OORY S SRY

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

65 765 163

2) Maximum quantity of material per package

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

747 147 74T 74

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

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

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

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

The maximum U-235 enrichment 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. Fissile contents not to exceed 400 grams
U-235 prior to irradiation.

T 107 T 145 185 1T 14T 185 187 187 13
VLVLOL VL VLV V2 GV VLT 0G0V OLF VSO0 0200502 W2 0202592592 92 02 01010291 9 W0 W00

(©) Transport Index for Criticality Control

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

R( YR(
L 0L WL 92592591 9L

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

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

bl 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 ft-lbs £ 10% (lubricated) or 360 ft-lbs + 10% (dry).

R R R VR TSRO N 8
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Page 3 - Certificate No. 9152 - Revision No. 13 - Docket No. 71-9152

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.

(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 more than 0.063 g-moles/ft®
at 14.7 psia and 70°F); or

(i) 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 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 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.

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

0]

Each package must meet the acceptance tests and be maintained in accordance with the
Maintenance Program of Section 8 of the application.

The leak tests described in Appendixes 8-A and 8-B of the application may be performed in
accordance with EG&G ldaho, 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 furished 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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gF;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9152 - Revision No. 13 - Docket No. 71-9152
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.
Department of Energy supplements dated: May 12, 1989; April 11, 1994 and March 24, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

12 ﬁ% gl
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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5% NRC FORM 618
(3-96)

10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

N AT

1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9157 8 USA/9157/B(U)-85 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.”

1: b. 'I'his' 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.
=

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

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

o

o4

2 Industrial Nuclear Company Industrial Nuclear Company Application
N 14320 Wicks Bivd. dated June 8, 1999, as supplemented.
e San Leandro, CA 94577

% ¢. DOCKET NUMBER 71-9157

k8| 4. CONDITIONS

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

. (1)
o (2)

= (3)

2 (b)

p (a) Packaging

Model No.: IR-100

Description

The Model No. IR-100 package is 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 requirements for special form material. The
source assemblies are positioned within a zircalioy 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.

Drawings

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

Contents
1) Type and form of material

Iridium 192 as sealed sources that meet the requirements of special form
radioactive material.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9157 - Revision No. 8 - Docket No. 71-9157

Maximum quantity of material per package

)

120 (output) curies

; Output curies are determined in accordance with American National
s 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
e lock cap used must be fabricated of materials capable of resisting a 1475°F fire

A% environment for one-half hour and maintaining their positioning function. The ball stop of
5 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
K positive positioning of the source in the shielded position.

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.

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
o 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.

9. The package authorized by this 'oérti'fic‘ate is hereby approved for use under the general
license provisions of 10 CFR §71.12.

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

E. William Brach, Director
Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards
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L E%E‘;;:?RM 618 CERTIFICATE OF COMPLIANCE u.s. NUCLEAR REGULATORY COMMISSION
FOR RADIOACTIVE MATERIALS PACKAGES
- 1.2 CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER | e. TOTAL NUMBER PAGES
ke 9165 4 USA/9165/B(U) 1 2
2. PREAMBLE

S87 SR IRV

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.

T8 1

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

X a ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION: ;
| AEA Technology/QSA Inc. Amersham Corporation application dated i
b= 40 North Avenue August 4, 1995, as supplemented. {

Burlington, MA 01803

718

c.pockeTNumBer 7 1-9165

3 185 %

4. CONDITIONS ' -~
This certificate is conditional upon fulfilling the requirements of 10 CFR Pan 71 as apphcablc,and the conditions specified below.

5107147 147 18T 18 7

(a} Packaging

R

(1) Model No.: 855 |

(2) Description

87187187

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 eight, 3/8"-16 UNC x 5/8" long hex head bolts. The contents are secured and
positioned within the "J" tubes by means of a source cable Iockmg device. The package
has an outside diameter of approximately 11.25 inches and outside height of approximately
14.75 inches which includes the |Id eyebolt The maxnmum total weight of the package is
approximately 195 pounds : .

e

(3) Drawing

The packaging is constructed in accordance with Amersham Corporation Drawing No.
R85590, Rev. B, Sheet No. 1 to Sheet No. 5.

(b) Contents

(1) Type and form of material

147 183 185 (67 18T I0T.I8T 18T 18T 147 185 187 14T 45 14T 18 I

Iridium-192 sources which meet the requirements of special form radioactive material.

(2) Maximum quantity of material per package

T T YT 18T T4

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

B R T TR R T TR N T8 I A R A A Y A R A R R R R AT s RS s ST A T AT R R R i)

Output curies are determined in accordance with American National Standard N432-1980,
"Radiological Safety for The Design and Construction of Apparatus for Gamma Radiography.™
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(r;l;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION E
Page 2 - Certificate No. 9165 - Revision No. 4 - Docket No. 71-9165 3

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.

BSOS UK A

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

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

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

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

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: December 31, 2003.

REFERENCES

Amersham Corporation application dat'edvALigust 4, 1995, -

Supplements dated: September 21, Séptember 28, and November 29, 1995; November 24, 1998.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ats K. O

Cass R. Chappell, Chief

Package Certification Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

L S N R S N R O R S RO O Y I R S I TR R S TR i S

Date: December 16, 1998
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NRC FORM 618

'  U.S.NUCLEAR REGULATORY COMMISSION
focrRT CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIAL PACKAGES
T s CERTIFICATE NUMBER >, AEVISION NUMBER o DOCKETNUMBER | . PACKAGE IDENTFICATION NUMBER | PAGE PAGES
9168 10 71-9168 USA/9168/B(L) 1 OF 3
2. PREAMBLE

a This certificate is issued to certity 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 reguiatory 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

Chem-Nuclear Systems, LLC
140 Stoneridge Drive
Columbia, SC 29210

clear Systems, Inc. application
dated Febrdary 26, 1990, as supplemented.

4. CONDITIONS

This certificate is conditional upon fulfjifig the Teguirements of 10 CFR Part 71, as applicable, and the 6

5.
(a) Packaging

(1)
(2)

-4 74-ingkOD by 88-inch high cask
Aightcircular cylinder with a 62-inch 1D by 75-
d thickness of 3.35 inches encased in

The packagir
for radioactiv

rered with a 3/16-inch
made of two, 3-1/4-inch thick’cagbion steel plat
silicone O-ring and 20 equally spaced™2-inch"diameter bolts. The 29-inch diameter centered
secondary lid is sealed with a double silicone O-ring and twelve equally spaced 2-inch
diameter bolts. 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. '

ick steel jacket. The bottom weldment is
he primary lid is sealed with a double

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
overali 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 U.S. NUCLEAR REGULATORY COMMISSION

{oorR 71 CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. o CERTIFICATE NUMBER b. REVISION NUMBER . DOCKETNUMBER | 0. PACKAGE IDENTIFICATION NUMBER | PAGE PAGES

9168 10 71-9168 USA/9168/B(U) 2 OF

3

(a) 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. 9. |

(b) Contents

(1)  Type and form of material:

(i) Byproduct matefial in the form of dewatered resits:solids, or solidified waste
contained within secondary containers; or

(i) Radioagtive material in the form of activated
(2) Maximum

Type B qu
thermal watts, and 14,68
and shoring,, The gontent4
10 CFR 71.58 are ot éxce

6. Except for close fltﬁng

or activated compo
transport.

ry lid by twelve, 2*-8UNC-2A x 4"
ft-lbs (lubricated).

7. The cask primary lid must: secured by twenty and the secont
long hex cap screws with a flat washer torqued to 500 ft-lbs +

8. Prior to each shipment, the package must be feak 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.

9. in addition to the requirements of Subpart 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 618
(8-2000)
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

o CERTFICATE NUMBER b, AEVISION NUMBER e TNUVBER | o PACKAGE DENTIFICATION NUMBER | PAGE PAGES
9168 10 71-9168 USA/9168/B(U) 3 OF 3
10. (a) For any package containing water or organic substances which could radiolytically generate

(b)

11.

12.

Chem-Nuclear Systems, Inc., application dated Feb

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

15t be inerted with a diluent to assure
those portions of the package which

(i) The secondary contai
that oxygen must,be-fimited to 5% by vo
could have hydrogen greater than 5%.

d to a carrier for transpont, the secondary container must be
etermination for gas generation is

prepared for. mina
‘ repared {Sealed) and must be

made. Shi

ity concentration not exceeding that
days of preparation, or within 10

the determination in (a) above
“apply.

days after venting:(
need not beé made,

yder the general license

Supplements dated: February 22, 1994; September 1, 1998; May 25 and June 1, 1999; and May 26, and
August 23 and 30, 2000.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach, Director
Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: September 28, 2000
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p gzg FORM 618 CERTIFICATE OF COMPLIANCE U.S. NUCLEAR REGULATORY COMMISSION 3‘
K| 'OCFRT FOR RADIOACTIVE MATERIALS PACKAGES o4
EE 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES ;:
a 9183 13 USA/9183/B( )F 1 4 )
B . PREAMBLE S
o 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, :‘3

b

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 R
: applicable regulatory agencies, including the government of any country through or into which the package will be transported. 2
. .
: 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: g
g NAC International, Inc. NAC International, Inc. application dated E
g 655 Engineering Drive May 26, 1989, as suppiemented &
; Suite 200 o8
D . ~,
'8 Norcross, Georgia 30092 c. DOCKET NUMBER 71-9183 B
K&| 4. CONDITIONS =
' This certificate is conditional upon fulfilling the requirements of 10'CFR Part 71, as applicable, and the conditions specified below. )
85| 5. =
b ~
: .
; (@)  Packaging .
i

§o4 (1) Model No.:  NAC-1

)~

s (2) Description

¥ A

1

S 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

:C 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
g the inner shell is 5/16 inch, and the thickness of the outer shell is 1-1/4 inches. The two

g 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).

A

' The stainless steel lid is a frustum of a cone 7.5 inches thick. The lid is secured to the

e cavity flange by six, ASTM-A320, Grade L43, 1-1/4-inch diameter bolts. The seal is

' provided by two polytetrafluoroethylene O-rings. Four trunnions, two located on either side
' of the upper or lower impact limiter, are provided. Other cask features include two drain

V209, 9292592 92929292 9292592591 92 0292 592 92 92,92 92 19292

o 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,

2 the cask may be enclosed in an expanded metal cage or closed shipping container.

b o
b ..
- .
I ]
’? i
o %}
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FORM 618A

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

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

(1)

()

(c)

Type and form of material

(i) Clad, irradiated, metallic natural uranium fuel rods.
(i) Solid, non-fissile, irradiated hardware.

Maximum quantity of material per package

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 limit movement of contents during shipment. Fuel rods are additionally limited as
follows: S :

(i) 21 intact rods or 6 encapsulated (defective) rods. Each defective rod will be
encapsulated in either.a 2.75-inch |.D. failed fuel rod can, as shown on Nuclear
Assurance Corporation 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-
D1, Rev. 9. Defective rods encapsulated in the 2.75-inch 1.D. failed fuel rod cans
will be shipped in a six rod capacity liner, as shown on Nuclear Assurance
Corporation Drawing No. 491-001, Rev. 0., and defective rods encapsulated in the
4.00-inch 1.D. failed fuel rod cans will be shipped in a'three rod capacity liner, as
shown on Nuclear Assurance Corporation Drawing No. 347-211-F19, Rev. 5.

(ii) 1,600 MWD/MTU average burn-up.

(i) Minimum 365-day cooling time after irradiation.

Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.4

@PLA LW, OO 9L 9LV ¥ 0. UL 9.0 9L 9. 9. 0L P02 92929259192 9. @ 9L 2 92 9L QLOQ.L9LQL9.59. Q. 9. 9. 59. 9. 19.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

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

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

5 1
OO0 O 2919,

7. 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.

A AA

9 . The cask may be shipped in a closed shipping container provided that the closed container, the
'S 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 vaives, 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’
i Ball Valve 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 Vaive Annually Test at set point
: Cavity Rupture Disc Annually Replace

Neutron Shieid 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.)

0 ORY YRY SRE SR SRE SR SRR
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(3-96)

CONDITIONS (continued)

Page 4 - Certificate No. 9183 - Revision No. 13 - Docket No. 71-9183

U.S. NUCLEAR REGULATORY COMMISSION

12. The package shall be prepared for shipment and operated in accordance with the operating
procedures in Chapter 7 of the application, as supplemented.

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

the application.

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

provisions of 10 CFR §71.12.

15. Expiration date: September 30, 2004.

REFERENCES

NAC International, Inc. application dated May 26, 1989.

Supplements dated January 29 and March 20, 1990; August 4, 1994; and August 31, 1999.

Date: __September 24, 1999

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Hoboinmefr

'E. William Brach, Director

Spent Fuel Project Office
Office of Nuclear Material
and Safeguards
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4 NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
g (3-96) CERTIFICATE OF COMPLIANCE

K| 0cFR™ FOR RADIOACTIVE MATERIALS PACKAGES
1. 2. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

9184 5 USA/9184/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 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. Nuclear Packaging, Inc. consolidated application
4507 D Pacific Highway East dated March 31, 1989, as supplemented.
Tacoma, WA 98424-2633
<. DOCKETNUMBER 71-9184

4. CONDITIONS
This centificate is conditional upon fulfilling the requirements of 10 CFR Part 71, as applicable, and the conditions specified below.
5.

(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.

The secondary containment vessel and radiation shield provides 0.75" thick steel and 5.1" thick lead
shieiding 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.

: 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.

T

The weight of the package including a maximum sample cask weight of 1,375 pounds, is about
12,800 pounds.
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ggsc FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
)

Page 2 - Certificate No. 9184 - Revision No. 5 - Docket No. 71-9184

5.(a)(3) Drawings

! The package is constructed in accordance with Nuclear Packaging, Inc. Drawing No. X-20-218D,
g Sheets 1 and 2, Rev. C.

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

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

i SRC SRY SRY SRY SRY

(ii) Byproduct and activation materials as solids and process solids or resins, either
dewatered, solid, or solidified in secondary containers.

(2) Maximum quantity of material per package

$5: 50 Ci of mixed fission and activation products, 15 milliliters of liquid, one sample cask or
i secondary container and four cartridges and four vials.

g 6. In addition to the requirements of Subpart G of 10 CFR Part 71, each package prior to first use must

o meet the acceptance tests and criteria specified in Section 8.1, must be maintained in accordance

:a‘ with Section 8.2, and must be prepared for shipment in accordance with Chapter 7.0 of the
application, and the supplement dated July 8, 1994. ;

SRL RC YRC RV IRC SRC SRV SRC SR Y7 SR 07

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

8. Expiration date: July 31, 2004.
REFERENCES
Nuclear Packaging, Inc., consolidated application dated March 31, 1989.
Supplement dated: April 7, 1989.
VECTRA Technologies, Inc., supplements dated: July 8, 1994 and January 30, 1998.
Transnuclear, Inc., supplement dated January 30, 1998.

Packaging Technology, Inc., Supplement dated: April 30,1999. |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

[

B~ p
=

0

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

£ and Safeguards
f: Date: 7/2/ / 79

Y 787 747 78T 18T 74T 14T 74T 74T 14T ¥
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION B

(3-96) CERTIFICATE OF COMPLIANCE 4

X 1CCFRT1 FOR RADIOACTIVE MATERIALS PACKAGES ::

N 5 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES :
N 9185 5 ) USA/9185/B(U)-85 1 2 ’g

2. PREAMBLE ﬁi

a. This certificate is issued to certify that the 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 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:
Industrial Nuclear Company Industrial Nuclear Company application
14320 Wicks Bivd. dated July 1, 1999, as supplemented.
San Leandro, CA 94577

¢. DOCKET NUMBER 71-9185

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

s.
(a) Packaging
(1) Model No.: OP-100
(2) 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 requirements
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.
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(3) Drawings

185 187 %

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

(1) Type and form of material

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

235
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gfr;g FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION E
Page 2 - Certificate No. 9185 - Revision No. 5 - Docket No. 71-9185 )

e

(b) Contents (continued) ™

™

(2) Maximum quantity of material per package 3

[

120 (output) curies &

Output curies are determined in accordance with American National Standard E

N432-1980, “Radiological Safety for the Design and Construction of Apparatus M

for Gamma Radiography.” &

®

6. 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 lock, lock cap, and 5

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 .2

the source assembly must engage the source assembly lock. The flexible cable of the source ﬁ
assembly and shipping plug must be of sufficient length and dlameter to provide positive ’2
positioning of the source m the shielded position. 5

7. The name plate on the overpack must be fabricated of matenals capable of resrstlng 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 with tape or rubber (plastlc) plugs to prevent entry of rain water. &

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

(a8 The package shall be prepared for shlpment ln accordance with the Operating E
Procedures of Chapter 7 of the apphcatlon and : _ a

(b) Each package must meet the Acceptance Tests and Malntenance Program of Chapter 8 %

of the apphcatnon ‘ 5 RS _ o E

9. The package authorized by thrs certrﬁcate is hereby approved for use under the general license %
provisions of 10 CFR §71.12. -~ ‘ v_ _, E

10. Expiration date: November 30, 2003 i E
REFERENCES e

Industrial Nuclear Company application dated July 1, 199_9. it

.

Supplements dated: September 14 and December 29, 1999. .

.

~

FOR THE U.S. NUCLEAR REGULATORY COMMISSION E

>

.

>

omoAfire :

‘ .

E. William Brach, Director .

Spent Fuel Project Office ®

Office of Nuclear Material Safety -

and Safeguards ®

B !
- g
: Date: 2/ Z‘/ oo .
b 236 >
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

£ (398) CERTIFICATE OF COMPLIANCE
g°| ocrRT FOR RADIOACTIVE MATERIALS PACKAGES
:: 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

9186 12 USA/S186/B(U)F 1 5

' 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 Tide 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 wiil be transported.
1 )2
By 3. THIS CERTIFICATE IS ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
K a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
s Safety Analysis for Shipping S8G Power Units in
'S 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 20585 Analysis for Shipment of S6W Shipboard Power
: . D(l)JCrlz}lstrs in tEl?le Model 2 S-6213 PUSC, as supplemented.
719188
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

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

in the PUSC by a centrally located thick circular steel plate (PU head) which is

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

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.

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.

* T CRORORORORORO SROKOE S ST W SR SROEDEDRO R

T () () 1)
[\S]
W
~]

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

clamped between the central mating flanges of the PUSC and fastened by 94, 2-inch

longest control rod drive mechanisms (S8G Power Unit Type B only). A lower support

The PUSC is shipped in the horizontal position on a support frame which is secured to

2 92 W50 W1 WL @)

L {92592 (
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d ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

e Page 2 - Certificate No. 9186 - Revision No. 12 - Docket No. 71-9186
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 Model 1 and Model 2 S-6213 PUSC are constructed in accordance with the
Drawings included in the applications (see references, below).

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

{i) 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.

{ii) 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

g Analysis Report” WAPD-REO{c}1219, Revision 1, and containing uranium

g enriched in the U-235 isotope.

EC (iii) Unirradiated S6W high performance fleet core shipboard power unit, as

@ described in addendum te Chapter 6 of "S6W Shipboard Power Unit in $-6213
g Power Unit Shipping Container Safety Analysis Report For Packaging,” WAPD-
e REO(c)-1457 and WAPD-REO(c)-1566, and containing uranium enriched in the
- U-235 isotope.

b {iv) Unirradiated S9G shipboard power unit, as described in Chapter 6 of "S9G

Shipboard Power Unit in S-6213 Power Unit Shipping Container Safety
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 $-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 Fleet Reactor Shipboard Power Unit, or
One S6W High Performance Fleet Core Shipboard Power Unit, or
One S9G Shipboard Power Unit.

787 187 787 18T 14T 187 187 167 145 185 Y

AR T4 T4

)

g 238
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2 (N3|g§) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9186 - Revision No. 12 - Docket No. 71-9186

5.(b) Contents (Continued)

119,19, 9. @ 9. B W @159,

k For the Model 2 S-6213 PUSC:

I One S6W Advanced Fleet Reactor Shipboard Power Unit, or
3 One S6W High Performance Fleet Core Shipboard Power Unit, or
One S9G Shipboard Power Unit.

K (c) Transport Index for Criticality Control

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

; 6. The Model 1 S-6213 PUSC shall be designated as B( )F. Use of Model 1 $-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.

SRR AN SR N S S Y Y BSOS S S O% YT SRR A T RO B T

* 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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(lglgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9186 - Revision No. 12 - Docket No. 71-9186

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

(1) The liquid penetrant method in accordance with:

2 592 W2 (O 02 W15

(i) Article 6, Section V, ASME Code, or

2 (9 {

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

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

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

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

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

T 747 T4 747 143

8.(c) If any indications, as defined in accordance with either:

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

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

SR SRI SRC A7 SRY SR

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

C SR( SR SR

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

Y 747 147 787 147 147 18]

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

Expiration date: May 31, 2002
240
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R (rggsc) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
g Page 5 - Certificate No. 9186 - Revision No. 12 - Docket No. 71-9186
REFERENCES

| For the Model 1 S-6213 PUSC:

\ 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;iNaval Reactors letter G#97-03425, dated February 7, 1997; and Naval
e Reactors letter G#C97-03614, dated September 29, 1997.

s For the Model 2 S-6213 PUSC.:
U.S. Naval Reactors application G#C91-11165, dated December 19, 1991.

b 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,
o 1997; and Naval Reactors letter G#C97-03614, dated September 29, 1997.

.FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappeli, Chief

I Package Certification Section

: Spent Fuel Project Office

x Office of Nuclear Material Safety
and Safeguards

Date:_AUG. 21, 1998
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i NRCFORM618 U.S. NUCLEAR REGULATORY COMMISSION :‘
| 398) CERTIFICATE OF COMPLIANCE o
=i T0CFA71 FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

o 9187 4 USA/9187/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.

bx| 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:
°|  AEA Technology/QSA Inc. Tech/Ops application dated December 27, 1983,
£| 40 North Avenue as supplemented.

.|  Burlington, MA 01803

:: ¢. DOCKET NUMBER 71'91 87

R 4. CONDITIONS
ke 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.: 865

'S (2) Description

A steel encased, uranium shielded radiographic exposure device 5" OD x 12.25" long. The
device is provided with 0.88" 0D x 9.25" Iong handle and two 1.38" x 5.5 long triangular

. shaped legs. Primary components consist of an outer steel shell, internal bracing, depleted

2 uranium shield, and a source tube. The contents: ara:securely positioned in the source tube by a
ot source holder assembly and actuator and iocklng assembly Tamper-indicating seals are provided
I on the packaging and a O. 12-mch thick steel ‘auter.cover is bolted over the source actuator and
locking assembly for additional protect;on durmg transport The total welght of the package is
approximately 59 pounds.

B2 A 3 7 2 28 8 % Q8 R O W % 8 ¥ R OB R B B T X T E T T TN

(3) Drawings

e The packaging is constructed in accordance with the following Tech/Ops Drawing Nos.: 86590,
Sheets 1 through 5, Rev. 1; 86500-10, Rev. 0; and Amersham Corporation Drawing No.
R86591, Rev. A.

(b} Contents

o4 (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)

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

£ 242
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(I;Igg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

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:

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

> (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.

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

8. Expiration date: December 31, 2003.
REFERENCES
8% Tech/Ops application dated December 27, 1983.

E" Amersham Corporation supplements dated: March 15, 1984, November 8, 1988, and August 16, and
October 29, 1993, and November 20, 1995.

AEA Technology Supplement dated November 24, 1998.

o 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

5 705 187 745 145 185 143
BN O S N8 3 X N OV ¥ ¥ ¥ ¥ N ¥ 8 JOF T8 8 YOV BT 8 SO RO B S R S R R )
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Date: December 7, 1998
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFR T FOR RADIOACTIVE MATERIALS PACKAGES

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

9196 16 USA/9196/AF-85 1 3 |

|
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."

L3 91197 W,

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:

Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
140 Stoneridge Drive dated February 17, 1999.
Columbia, SC 29210

¢. DOCKET NUMBER 71-9196

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

992 SO 192 1919210192 192 OLIOLWLT

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

Overpack for 30-inch enm:hed uranium hexaﬂuonde (UF¢) cylinders. The overpack is a
right circular cylinder constmcted 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, oross—lochng "ball lock” pins. The overpack is 43.5" in
diameter by 96" long. The maximum gross wecght of the package is 8270 Ibs.

Drawing

The Model No. UX-30 packaging is fabricated in accordance with Chem-Nuclear Systems
Inc, Drawing No. C-110-B-57922-0002, Sheets 1 through 3, Rev. 0.

Contents
1) Type and form of material

UF, enriched in the U-235 isotope.

2SO SOLOL 0L 0L L W2 92 01 0L WLIOLOL L0101 01502 02 01 WL W1 91920001 WL

Maximum quantity of material per package

(i Model No. 30B 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.

099 L9920 05092959




NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 2 - Certificate No. 9196 - Revision No. 16 - Docket No. 71-9196

5.(c) Transport Index for Criticality Control

Minimum transport index to be shown on
= label for nuclear criticality control: 5.0

6. The 30-inch diameter UF, cylinder must be fabricated, inspected, tested and maintained in
accordance with American National Standard N14.1-1995 or an earlier version of ANSI N14.1 in
effect at the time of fabrication. Cylinders must be fabricated in accordance with Section VIlI,
Division |, of the ASME (American Society of Mechanical Engineers) Boiler and Pressure Vessel
Code and be ASME Code stamped.

185 147 167 47 &

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).

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.

. Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8
e of the appfication, as supplemented.

(c) The package shall be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter_,,'i of the application, as supplemented.

(d) Prior to each shipment, the stainless steel components of the packaging must be visually
k inspected. Packagings in which stainless steel components show pitting, corrosion,
§5 cracking, or pinholes are not authorized for transport.

5 9. 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 50A or Sn50 with alloy 40A or Sn40A material,
provided the mixture has a minimum tin content of 45 percent.

10. The foam and installation of the foam must be in accordance with Chem-Nuclear Systems, Inc.
Specification No. ES-M-170, Rev. 0. The foam and instaliation for packages fabricated before l
January 1, 1996 must be in accordance with Vectra Specification No. NPI.F12 (Density: 8-9.5).

11. Packages may be marked with Package Identification Number USA/9196/AF until March 31, 2000. [

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

A5 107 16T 745 74T TAT 145 165167 767 147 167 14T 185 15 185 18 T
-
N

13. Expiration date: February 28, 2001.

™~
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9196 - Revision No. 16 - Docket No. 71-9196

B S NN

REFERENCES
Chem-Nuclear Systems Inc. application dated February 17, 1999.
United States Enrichment Corporation supplement dated April 14, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

foee T

Cass R. Chappell, Chief

Licensing Section

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: March 30, 1999
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f| NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION |8

£l (396) CERTIFICATE OF COMPLIANCE %)

K| T10CFR7I FOR RADIOACTIVE MATERIALS PACKAGES ~

= j.

= 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES .4:
i 9200 9 USA/9200/B(M)F 1 5

2:.' E?REAMBLE
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 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
Washington, DC 20585 April 6, 1991, as supplemented.
c. DOCKET NUMBER 71-9200
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.: 125-B
(2) 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 1id is 7.50-inch thick stainless steel equipped
with a 300 psig rupture disc. The seal is provided by 2 Neoprene 0-rings
secured by 32, 1-1/2-6 UNC closure bolts. A test port is provided between
the O-rings. The 1id is also provided with a vent port. Protrusions from
the outer cask external cylindrical surface include 2 1ifting 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. Plastic pipe plugs are provided in each impact limiter.
The overall dimensions of the cask with upper and Tower impact limiters
are 120-inch outer diameter by 279.5-inch length.

AL AR R BN Y JE R R 2R OF TR 28 N T8 8 S R RN R Y R R OE O R T T A T a0
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ggg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9200 - Revision No. 9 - Docket No. 71-9200

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

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 1id is 5.0-inch thick stainless
steel equipped with 2, 300 psig rupture discs in series. The 1id 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 0-rings. The 1id 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 0D 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 weﬁded 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.
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Drawings

(i) The packaging is constructed in accordance 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; 1161300D, Rev. Bl; and
1161301D, Rev. 1.

T T8 TS 74T 767 TAT 747 78T 147 787 167 74T 147

(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.

) 707 1T 14T 1T T

T TALZAT 74T 747 74T 747 74T 145 14)
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(lgF;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9200 - Revision No. 9 - Docket No. 71-9200

5.(b)(1) (continued)
(i1)

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.

Byproduct and special nuclear material in the form of internal
contamination inside the inner vessel. Internal contamination shall
not exceed the limits for low specific activity material as defined
in 10 CFR §71.4.

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

g 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.

5 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,

e 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 1id 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

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

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

(c)

. . For any canister containing water and/or organic substances which could radio-
5 lytically generate combustible gases, a determination must be made by tests and
ot measurements or by analysis of a representative canister that the following

i criteria are met over a period of time that is twice the expected shipment time:

249
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(Igf;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9200 - Revision No. 9 - Docket No. 71-9200

U

(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.

Bolt torque:

The outer cask 1id 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-1bs (lubricated).

7 787 74T TAT 78T TAT TAT 78T 747 14T 14T 74T 167 74T 74T T4 T4

The inner vessel 1id 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-1bs (Tubricated).

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-1bs (lubricated).

| 747 45 16

Except for the contents specified in 5.(b)(1){iii), prior to each shipment, the
licensee must confirm that the cask and inner vessel are properly sealed by
tests as specified in Appendix 7.4 or Sectien 8.2.2 of the application. The
test is satisfied if no ]eagage is detected using a test with a minimum
sensitivity of 1x10> atm-cm’/s.

The neoprene O-ring seals used in the containment vessel closure must be fabri-
cated from neoprene material specified as Cascade Gaskets compound number
CG 100-111-60.

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

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

Effective date: April 1, 1996. Expiration date: April 1, 2001.
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ks (fglgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION =
iS4 o

Page 5 - Certificate No. 9200 - Revision No. 9 - Docket No. 71-9200

REFERENCES

2 SO0 5L S

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

s Supplements dated: April 9 and 15, 1991; and February 21, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION
-

:»- IA}MM
William D. Traers, Director
- Spent Fuel Project Office

. Office of Nuclear Material Safety
and Safeguards

2SO0 O 020202 W25

Date __ 2 \7“‘ \ 4 6
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96) CERTIFICATE OF COMPLIANCE
10CFR T FOR RADIOACTIVE MATERIALS PACKAGES

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

9202 6 USA/9202/B(U)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:

Department of Energy Transnuclear, Inc. application
Washington, DC 20585 dated January 19, 1989, as supplemented.

c. DOCKETNUMBER 7 1-9202

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

(a) Packaging
@) Model No.. TN-BRP
2 Description

The TN-BRP is a right circular cylindricat cask designed for shipment of up to 44 BWR
spent fuel assemblies. The total weight of the package is approximately 215,000 pounds.
This includes the payload capacity of 41,250 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 tong 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 provided with 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.
During transport, one-half the compartments are loaded with spent fuel and the remaining
with stainless steel inserts. Peripheral inserts fabricated from an aluminum alloy are
positioned between the fuel basket and cask cavity wall.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION g
“Pidge 2 - Certificate No. 9202 - Revision No. 6 - Docket No. 71-9202 >

5.(a) Packaging (continued)

(2) Description (continued)

{91 V. 192 19. 192 192 1§, W) @ 5

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
b 26 inches. Each impact limiter is attached to the cask by four equally spaced 2.25-inch

Psi 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.

Drawings

0] The packaging is constructed in accordance with the following Transnuclear, Inc.
Drawings:

. 3024-150-1, Rev. 2 Longitudinal Section

: 3024-150-2, Rev. 4 Transverse Section

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

; 3024-1504, Rev. 2 Lid B

3024-150-5, Rev. 3 Trunnion

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

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

I 3024-150-11, Rev. 1 Packaging Penetrations

o 3024-150-12, Rev. 3 Lid Bolt

: 3024-150-13, Rev. 2 Parts List

; 3024-150-14, Rev. 2 Trunnion Shoulder Bott

o 3024-150-16, Rev. 0 Impact Limiter Spacers

3024-150-19, Rev. 0 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 Attachment Bolt

3024-150-32, Rev. 0 Disc Spring

T 787 TAT 145 747 18

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

7 187 745 745 74 U

3024-150-8, Rev. 1  Basket General Arrangement
3024-150-9, Rev. 0 Basket Cross Section
3024-150-10; Rev. 1 Basket Plane View

D 3024-150-15, Rev. 0 Type A and B Spacers

= 3024-150-17, Rev. 2 Basket Peripheral inserts
R 3042-150-18, Rev. 2 Fuel Replacement Inserts

253
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
“PBage 3 - Certificate No. 9202 - Revision No. 6 - Docket No. 71-9202

5.(b) Contents
N Type and form of material

(@i Irradiated BWR uranium oxide fuel assemblies as described in the application and
including the following specifications:

Assembly Array Pellet Clad Rod Pitch Mass
Type . dia. (in. Thickness OD (in.) (in) (U)Kg

11x11 0.275/0.373  0.034 0.344/0.449 0.577 132
11x11 0.275/0.373  0.034 0.344/0.449 0.577 121
7 0.620 0.040 0.700 0.921 133
8x8 0.500 0.035 0.570 0.807 113
9x9 0.471 0.040 0.562 0.707 141
9x9 0.471 0.040 0.562 0.707 137
9x9 0.471 0.040 0.562 0.707 136
9x9 0.471 0.040 0.562 0.707 118

91192 92592 592 92999 92 0L 0L 92 9092 9.9 W 0. 0.9 2592925

87 145 14T 1T 14T 74T 147 145 T

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

G
)
)
0
)

(2) Maximum quantity of material per package

0] Forty-four BWR asSemei&s;

W1 (WL 6L 0119119259210 92 9L

(i)  Maximum decay heat per package not to exceed 3.1 kilowatts.
Maximum 103 watts per BWR assembly.

(iii) Above fuel assemblies to be positioned in the fuel baskets as
shown in the drawings referenced in 5(a)(3)(ii).

Transport Index for Criticality Control

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

Shipments must be completed between April 1 and October 31.

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

TS SN W TR RN IR IR

a. The packaging must be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application.

The packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application.

A 14T 74T AT TAT 105 14T TAT 14T 14T TAT TAT 185 18T TAT 14T 16T 18T 147 14T 18T 16F 187 T8 18]

The packaging must be loaded in accordance with Section 7.1.2.19 and Chapter 1 of the
application.
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B/ NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 4 - Certificate No. 9202 - Revision No. 6 - Docket No. 71-9202

YRR R R A

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

29159259 V. (9L 19 9L 9219,

9. Expiration Date: June 30, 2004.
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, and April 27, 1999. l

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl i

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
10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES

1. 2 CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES

9203 10 USA/9203/AF 1 4

2. PREAMBLE
a. This certficate 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:
Framatome Cogema Fuels Framatome Cogema Fuels application
P.O. Box 11646 dated May 31, 1996, as supplemented.

Lynchburg, VA 24506-1646

¢. DOCKET NUMBER 71-9203

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

(a) Packaging
(1) Model No.: DHTF
(2) Description
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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/t® density. 3
.

Closure of the containment vessel is maintained by a 3/8-inch thick carbon steel lid and »
1/8-inich thick silicone rubber gasket secured with eight, 3/8-16NC by 1-1/2 long hex 3
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 g
locking ring with drop forged lugs, one of which is threaded, having a 5/8-inch diameter ™
bolt and lock nut. ™
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The gross weight of the packaging and contents is 490 pounds.

(3) Drawings
The packaging is constructed and assembled in accordance with Framatome Cogema
Fuels Drawing Nos. 1249874E, Rev. 3; 1259100C, Rev. 0; 1259101C, Rev. 0; and

1215600D, Rev. 6; except that the torque for the drum closure ring bolt must be in
accordance with Condition No. 10 of this certificate.
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Page 2 - Certificate No. 9203 - Revision No. 10 - Docket No. 71-9203

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 121 5600D, Rev. 6.

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

(ii) 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. '

(iv) 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.

750102502 UL 0L 2 52 W) U100 05005929592 WL GO 0LV LT W G880,

(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 (kg) mass(kq) Pellet Boxes
' 5.0 112 483 4

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

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

3 (wt % U-235) mass (kg) mass (kg) Pellet Boxes
= 5.0 84 3.62 3

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

45 185 @ %

R(

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

° wt % U-235 mass (kg)  mass (kq) Pellet Boxes
> 385 112 3.72 4
" 257
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('f;g FORM 618A ) CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9203 - Revision No. 10 - Docket No. 71 -9203

5.(b) (2 Maximum quantity of material per package (Continued)

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

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

(wt % U-235) mass (kg) mass (kq) Pellet Boxes
5.0 84 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 peliet boxes, as
shown on Framatome Cogema Fuels Drawing No. 1249874E, Rev. 3.

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 Iltem 5(b){1)(i) and limited in ltem 5(b)(2)(i), stainless steel trays must
be positioned between each layer of pellets, and on the top and bottom of the pellet stack.
Additional trays must be inserted in partially filled peliet boxes to provide a snug fit.

9. in addition to the requiremenfs 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. -

(©) Each packaging must meet the Acceptance Tests and Maintenance Program of
Chapter 8 of the application, as supplemented October 28, 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: January 31, 2001.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96) .

Page 4 - Certificate No. 9203 - Revision No. 10 - Docket No. 71-9203

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; and October 29, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

G il -

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: November 3, /%5
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NRC FORM 618
(396
10CFR 71

U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER

9204

UORC MRORC M IR IR

b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES

5 USA/9204/B(U)-85 1 4

(R I E RO

3. PREAMBLE
a. This certificate is issued to certi

fy that the packaging and coatents described in Item § below, meets the applicable safety standacds set forth in Title 10,

Code of Federal Regulations, Part 71, “Packagiog 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.

2. ISSUED TO (Name and Address)

AT ¢ YAT YAY YR( ST RO

140 Stoneridge Drive
Columbia, SC 29210

Chem-Nuclear Systems, LLC

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:

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

4. CONDITIONS

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

s.

(a) Packaging

(1
)

Mode!l No.: CNS 10-160B
Description

A cylindrical carbon stee! and jead 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 S 88 inches
Cask outer diameter. - 78-1/2 inches
Cask cavity height ' 77 inches
Cask cavity diameter EERART 68 inches
Overall package height, with impact limiters 130 inches
Overall packagé diameter, with impact limiters 102 inches
Lead shielding thickness ' 1-7/8 inches
Gross weight T T

(packaging and contents) 72,000 Ibs
Maximum total weight of contents,

shoring, secondary containers, and

optional shield insert- 14,500 Ibs

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 piate. 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.
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NRC FORM €18A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ’:
(3-96) »,

¥ Page 2 - Certificate No. 9204 - Revision No. 5 - Docket No. 71-9204 E
- .
4 5.(a)(2) Description (Continued) E
o :
o The cask lid is a 5-1/2-inch thick carbon steel plate, and has a 31-inch diameter opening =
o 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 et
s O-ring and 12 equally spaced 1-3/4-inch diameter bolts. The space between the double i
i O-ring seals is provided with a test port for leak testing the primary and secondary lid ’5
e seals. =
*>

e The optional cask drain and vent ports are sealed with a plug and an O-ring seal. | E
‘ The package is equipped with four tie-down lugs welded to the cask outer shell. Two E
o lifting lugs and two redundant lifting lugs are removed during transport. The lid is l |
851 equipped with three lifting lugs which are covered by the top impact limiter and rain cover o
C during transport. - - : R =
An optional carbon steel shield insert may be used within the cask cavity. E
: o - »
s (3) Drawings .
The packaging is constructed-and assembied in accordance with Chem-Nuclear Systems .

o Drawing No. C-110-D-29003-010, Sheets 1 through 5,-Rev. 10. ™
; An optional shield insert is constructed in accordance with Chem-Nuclear Systems -
g Drawing No. C-119-B-0018, Rev. 1." =+ " . : |

{b) Contents

.y

(1) Typeand form of materiél'

RS VR R AU R R R A A R R A AT AU

()  Byproduct or source material in the form of solids, dewatered resins or process
solids, or solidified waste, contained within secondary containers; or

(ii) Radioactive material iﬁ;'tllie'fqrm df;activated reactor components.
(2) Maximum quantity of material per package

Type B quantity of radioactive material, not to exceed 2,000 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. Plutonium content not to exceed 0.74 TBq (20 curies).

o

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.

The cask primary lid must be secured by 24, and the secondary lid by 12, 1-3/4"-8UNC x 5-3/8"
long hex cap screws with a flat washer, torqued to 300 ft-lbs + 30 ft-Ibs (lubricated). The
optiona! drain and vent port plugs must be torqued to 20 + 2 ft-lbs. I
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f5| NRC FORM 518A
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Page 3 - Certificate No. 9204 - Revision No. 5 - Docket No. 71-9204
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Lift lugs must be removed from the cask body prior to transport.

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

(a)

(b)

(c)

Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter
8 of the application; and

The package must be prepared for shipment and operated in accordance with the
Operating Procedures of Chapter 7 of the application; and

The primary lid, secondary lid, and the optional vent and drain seals must be replaced
with new seals if inspection shows any defects or every 12 months, whichever occurs
first. T .

The package must be leak tasted as follows:

(a)

(b)

(a)

(b)

Prior to each shipment, the package must be leak-tested in abcb_rdance 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 coritaminated objects in

10 CFR §71.10(b)(2), the pre-shipment leak-test is ot required. '

The packaging contai_nméhi_éi{siem must be Ieék féétéd in accordance with Section 8.1.3
of the application prior to first use.of any packaging,-after the third use, within the tweive
month period- prior to each use, and after seal replacement.

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 criteria are met over a period
of time that is twice the expected shipment time: * . - -

(1} The hydrogen generated must be limited to a molar guantity 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/Ht® 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 is limited to 5% by volume in those portions of the package which
could have hydrogen greater than 5%.

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 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.
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U.S. NUCLEAR REGULATORY COMMISSION

! NRC FORM 618A CONDITIONS (continued)
K| (396, '

Page 4 - Certificate No. 9204 - Revision No. 5 - Docket No. 71-9204

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: October 31, 2005. l
REFERENCES |
Chem-Nuclear Systems, LLC, application dated March 22, 2000. l

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

G4

E. William Brach, Director
Spent Fuel Project Office o
Oftice of Nuclear Materia| Safety '
-+ .. and Safeguards % - S
/2, 2o SRR .
Date: ”743— / R I
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Rl NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
K| @98 CERTIFICATE OF COMPLIANCE

K 10 CFR 7 FOR RADIOACTIVE MATERIALS PACKAGES

; : | {. 0. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d PAQE NUMBER | . TOTAL NUMBER PAGES
8 9206 6 USA/9206/B(U)F 1 4

a. This certificate is issued to certify that the packaging and contents described in Item §
“Packaging and Transportation of Radicactive Matesial *

ance with any requirement of the regulations of the U.S. Department of Transportation or other
y country through or into which the packege will be transported.

Code of Federal Regulations, Part .

b. This centificate does not relieve the consignor from compli
applicable regolatory agencies. including the governmment of an,

below, meets the applicable safety standards set forth in Title 10,

3. THIS CERTIFICATE IS ISSUED ON THE BASIS OFA SAFETY AN
. ISSUED TO (Nume and Address)

U. S. Department of Energy
Washington, DC 20585

September

<. DOCKET NUMBER

ALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Transnuclear, Inc. application dated

1, 1989, as suppiemented

71-8206

4. CONDITIONS

. iy

(a) Packaging

M ModelNo.

(2) . Description

frame. .-

.lA;‘
t'of the’package is about 225,000 pounds. The
e fuel bisket assedibly, is approximately 50,500
at-oriantation on‘a specially designed shipping

o

This centificate is conditional upon fulfilling the requirements'of fOCFR Ban 71, o apphicable_ind the conditios specified below.

3

signed for shipmient of up to 20 PWR spent
= atlached, is approximately 234 inches long

=

-

The containmént vessel consists of & 9.25-inch thick fored steel (ASME SA-350) cylindrical
shell and lid. The lid is approximately 82.25 inches inidfameter and has a maximum thickness
of 8.5 inches. The lid i§ bolted to the cask with:forty-eight 1-5/8 inch steel (ASME SA-540,
Grade B24, Class 1) bolts. The casit’is ¥aled with a Viton O-ring mounted in a groove
machined in the underside of the fid. A second metallic O-ring is provided to leak test the Viton
O-ring. The cask is provided with access and vent ports in the lid, and two gas sampling

ports and a research instrumentation port in the cask body. Allfive of these penetrations are

sealed using Viton O-rings.

The spent fuel assemblies are positioned within a 40 compartment fuel basket. Each

compartment can accommodate a single PW

R assembly. During transport, the 40

compartments are loaded in a checkerboard fashion with spent fuel and hollow stainiess steel
fuel replacement inserts in alternating compartments, resulting in a maximum loading of 20
spent fuel assemblies. Peripheral inserts fabricated from an aluminum alloy are positioned

between the fuel basket and cask cavity wall.
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" NRC FCRM 618A CONDITIONS (ewsinusd) U.S. NUCLEAR REGULATORY COMMISSION
(3-56]
|  Page2- Centificate No. 8206 - Revision No. 6 - Docket No. 71-8206 |

9 7 I 8L

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.

T8 81187 1478 L

1

B IS I K 2

;5 :
;‘ The cask has four lifting lugs welded to the lid, and four lifting/tie down trunnions bolted to the I“
N cask body. .
(3) Drawings l;

0

3024-1 56-6 Rev.4  FrontImpact Limiter® .-
302&-1 50-7, Rev. 3  RearImpact Limiter &
3024-150—11 Rev.2 Packaging Penetrahons
»"@OZ‘-ISD—‘IZ__‘ Rev.3 L T

‘B8 AT A SR AT I8

7Y

RS IRTT

K 7% 7% 7R 73K WK 7 K 2 T R I

[}

O R

3024-150 31, Rev 0= ~ Er-A
30247750-32 Rev.0 Disc Spring at Impaqhmvter
3024-‘(50-33 Rev.1 Partslist T
3024-1 50-36,Rev Q‘ ' Impad anltzg:Front Spacer

‘A\\H

A 2 R 2 7 K A

N ".
it

(i) The fuel basket assembly is constructed in accordance with the following
Transnuclear Drawings:

3024-150-28, Rev. 0 Basket-General Arrangement
3024-150-29, Rev. 0 Basket-Cross Section
3024-150-30, Rev. 0  Basket-Plan View
3024-150-37, Rev. 1 Peripheral Insert
3024-150-38, Rev. 0 Fuel Replacement Insert
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NRC FORM B81BA CONDITIONS (continued)

U.S. NUCLEAR REGULATORY COMMISSION
®%2ge 3 - Certificate No. 8206 - Revision No. 6 - Docket No. 71-9205 \

5.(b) Contents

(1) Type and form of material

0] irradiated PWR uranium oxide fuel assemblies as described in the application and
including the following specifications:

Fuel! form UQ, pellets
Nominal peliet diameter 0.367 inch
Cladding material Zircaloy
Cladding thickness 0.024 inch
Maximum fuel rod length 162 inches
Maximum active fuel rod length 144 inches
Assembly array . 14x 14
Maximum initial fue[:pln B

B 2 IR B

pressure. aﬂ:D‘F Rt 4 { atm
Maxirmium Tritial URS enrichment “LF 3.5% wlo
Dnma_uramum loading :333 kg >

A

K 25 T 2 20 20 2 A 7 i T T T

Minimum transporﬂndex to be shown g,
on label for nuclear criticality control: u:, =100
A ‘uw- ?-’1'41:‘ 3

6. Shipments must be completed befWeen*Pmn.l“T and October 31.

IS A

T

v

Bolt torques:
(a) The cask lid bolts must be torqued to 1120 fi-ibs.

(b) The bolts used fo secure the vent and draln port covers must be torqued to
50 ft-lbs.

(c) The bolts used to secure the upper gas sampling port transport plug
must be torqued to 30 fi-Ibs.

(d) The bolts used to secure the lower gas sampling port cover and port
transport plug must be torqued to 15 f-Ibs.
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9206 - Revision Na. 6 - Docket No. 71-9206

8. Known or suspected fuel assemblies (rods) with cladding defects greater than pin hole leaks or
hairiine cracks are not authorized.

TTai e AL S

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

IR ORI IR R AR i)

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

application.

N SITaAnE

Each packaging must meet the Acceptance Tests and Maintenance Program of Chapter 8 of
the application.

(c) The packaging mgstzbelpa fod if accordance éiiti‘ii_Secﬁon 7.1.2.19 of the

application. ¢ ;%

LI A8 IR s

The package auﬂlgﬁzad by this certificate is hereby approved fq_g_ﬁsg under
the general Ii;__en’s’e provisions of 10 CFR §71.12. -

S W

v

)

s = A‘?..‘ ‘,,"éﬁ- .
Expiration Date: May 31’;;29‘&{:;1

&

Transnuclear, Inc.~.’applicatid"-

Supplements date'd‘:l :,March F:and:
March 2 and 15, 199;;1Febm§m

=,
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Y

JUCLEAR.REGULATORY COMMISSION

=y
SEm o EsWilliam B , Director
"~ = gpent Fuel P?:jhect Office

Office of Nuclear Material Safety

and Safeguards
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
= (ze CERTIFICATE OF COMPLIANCE
| 10CFRT! FOR RADIOACTIVE MATERIALS PACKAGES
:V 1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
B
' 9208 11 | USA/9208/B( ) 1 4
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 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 NuPac Services, Inc., application
669 Emory Valley Road dated April 17, 1991, as supplemented.
Oak Ridge, TN 37830
c. DOCKET NUMBER 71-9208

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

(a) Packaging
(1) Model No.: 10-142
(2) 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 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. A stepped welded lid, secured by 16, 1-1/2-6 UNC-2A 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 lid is secured by
8, 7/8-inch studs and nuts and the 29-inch lid is secured by 16, 1-1/4-inch 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.

LIRS N X R O SR N N T8 78 28 28 2% T8 Y R OR GR N 8 8 R N R R R R e e e N v R RN ¥ EE R R SR ¥ I8!

(3) Drawings

The Model No. 10-142 packaging is fabricated in accordance with Nuclear Packaging, ﬁ
Inc., Drawing No. X-103-110-SP, Sheets 1 through 5, Rev. H. E;
: :
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NRC FORM 618A
(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9208 - Revision No. 11 - Docket No. 71-9208

2

6. (a)

(b)

{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; or

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

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

Maximum quantlty 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, lncludmg dunnage and secondary
containers, not to exceed 10,000 pounds.

For the contents specified in 5(b)(1~)ii)' and 5(b)(1 )(ii):
Not to exceed a Type A quantity of transuranic materials.

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 followmg criteria are met over a
period of time that is twice the expected shlpment time:

(i) The hydrogen generated must be llmlted to a molar quantity 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

(i) The secondary container ar;d caek 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.

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) above does not apply.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
3-96
“*bage 3 - Certificate No. 9208 - Revision No. 11 - Docket No. 71-9208

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 Torque:

The primary cask lid studs and nuts must be torqued to 300 + 25 ft-Ibs (lubricated).

The secondary cask lid studs and nuts must be torqued to 200 + 10 ft-lbs (lubricated).

B 280 280 20 O O 0 8 8 T8 )W 28 R 2 TR TR R T8 ‘_

9. 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. The cask must be leak tested in accordance with the supplement dated
November 24, 1992, .

b. The package must be prepared for shipment and operated in accordance with the operating
procedures in Section 7.0 of the application; except that the cask shall be leak tested in
accordance with the supplement dated November 24 1992

c. Each package must meet the Acceptance Tests and Mamtenance Program of Section 8.0 of
the application; except that the cask shall be Ieak tested in accordance with the supplement
dated November 24, 1992. - viE et

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 1n10 CFR §71. 10(b)(2) ‘the pre-shipment leak
test is not required. -

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

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

12. Expiration date: July 31, 2001.
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(N326C) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9208 - Revision No. 11 - Docket No. 71-9208

REFERENCES

Nuclear Packaging, Inc., application dated April 17, 1991.

Supplements dated: May 24, 1991; November 24, 1992; May 19, 1993; January 20, 1994; May 16,
1996; and August 5, 1997.

ATG Nuclear Services, LLC, supplements dated: December 1, 1998; and August 9 and 11, 1999. I

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety .
and Safeguards

17/87
Date: / /
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%a| NRCFORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

10CFR 7 FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER b. REVISION NUMBER [ c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9210 5 USA/9210/B( ) 1 3

2. PREAMBLE

a. This centificate is issued to certify that the 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 Radioactive Material."

b. This certificate does not relieve the consignor from compliance ;vith 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:
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 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.: 10-135B
(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 %-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 primary 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.
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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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P;QRC] FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96

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

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

(iiiy 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. Internal decay heat not to
exceed 400 watts and the maximum weight of contents including secondary
containers not to exceed 10,000 pounds. e

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 hydrogen generated must be iimited 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 - .. o

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

= 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

=z 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 containers, the determination in (a)
above need not be made, and the time restriction in (a) does not apply.

R(OR{ IRT IR
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7.  Inaddition to the requirements of Subpart G of 10 CFR Part 71:

The package must meet the Acceptance Test and Maintenance Program of Section 8.0
of the application, as supplemented.
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(b) 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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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9210 - Revision No. 5 - Docket No. 71 -9210

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

(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 102 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. i

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

11. Expiration date: January 31, 2005 - SESER

| REFERENCES -~

Scientific Ecology Group, Inc., application dated October 26, 1993 o
Supplements dated: April 5 and October 31, 1994 o ‘
Molten Metal Technology, Inc., supplemve’nt datéidll‘_—'ébrﬁad 24,1998. .

ATG Nuclear Services, LLC, supplements datelcj:" December 1, 1998; Aﬁgust 9 and 11, 1999; and
November 30, 1999. . l

FOR THE US NUCLEAR REGULATORY COMMISSION

Gl

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date: ééf it 4 et
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_ NRC FOBM 618 . U.S. NUCLEAR REGULATORY COMMISSION
(399) CERTIFICATE OF COMPLIANCE
X 10CFR 71 FOR RADIOACTIVE MATERIALS PACKAGES
E»— 1. a CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
[ 9212 0 USA/9212/B(M)F-85 1 3
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 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

2. ISSUED TO (Name and Address) b. TTTLE AND IDENTIFICATION OF REPORT OR APPLICATION:
Department of Energy Westinghouse Electric Corporation application dated
Washington, DC 20585 December 20, 1996, as supplemented.
¢. DOCKET NUMBER 71-9212
4. CONDITIONS

This certificate is conditional upon fulfilling the requirements of 10 CFR Part 71, us applicable, and the conditions specified below.
5.

(a) Packaging
(1) Model No: RH-TBU 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 1/8-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
carbon steel waste canister that is placed in the inner vessel.
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NRC FORM 618A

3-96) -

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9212 - Revision No. 0 - Docket No. 71-9212

5.(a) (2)

(b)

(c)

3)

Contents

(1)

(2)

Description (Continued)
The approximate dimensions and weights of the package are as follows:

Overall package length 187 3/4 inches
Impact limiter diameter 76 inches
Cask length 141 3/4 inches
Cask outer diameter (OD) 41 1/8 inches
Inner vessel length 130 3/4 inches
Inner vessel OD 32 inches
Cask lead shield thickness 1 7/8 inches
Maximum package weight

(including contents) :~ - 45,000 pounds
Maximum weight of contents - = o 7 -

(including waste canister) 8,000 pounds

L & A%

Drawings ¢ A

The packagihg is constructed and assembled in accordance With Westinghouse Electric
Company Drawing Np. )(fj 06-500-SNP, Sheets 1-9, ,B_ev. 1. i

The carbon steel waste canister is constructed and assembled in accordance with
06-501-SNP, Rev. 1.

v

Drawing No. X-1

P N i

Westinghouse Electric Company

Type and form o{hiéteﬁal ‘

Byproduct, source, and special nuclear material in the form of dewatered, solid or solidified
materials and waste, within the carbon steel waste canister described in ltem 5(a)(3).
Explosives, corrosives (pH less than 2 or greater than 12.5), nonradioactive pyrophorics,
and compressed gases are prohibited. Within a waste canister radioactive pyrophorics
must not exceed 1 weight percent. Flammable volatile organics are limited to 500 ppm in
the headspace of the waste ggnisteli. . T

Maximum quantity of material Eer packaée“

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

Fissile material not to exceed 325 grams Pu-239 equivalent. Pu-239 equivalent is
determined in accordance with Sections 9.0 of Appendix 1.3.7 of the application, “Isotopic
Characterization and Fissile Content.”

Maximum decay heat per package not to exceed 50 watts, and not to exceed the limits in
Section 1.2.3 of the application, "Contents of Packaging.”

Transport Index for Criticality Control

Minimum transport index to be shown
on label for nuclear criticality control: 0.0
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

Page 3 - Certificate No. 9212 - Revision No. 0 - Docket No. 71-9212

- 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 of the application
"Remote-Handled Transuranic Waste Authorized Methods for Payload Control (RH-TRAMPAC)."

7. Each waste canister must not exceed the decay heat limits in Section 1.2.3 of the application, or
must be tested for gas generation in accordance with Appendix 1.3.7 of the application, Section
10.0, "Decay Heat and Hydrogen Generation Rate Limits.”

145 785 185 187 1

8. One or more filter vents must be installed in the waste canister and any sealed secondary
containers overpacked in the waste canister. Filter vents must meet the minimum specifications
in Appendix 1.3.5 of the application "Specification for Filter Vents." Containers which were not
equipped with filter vents during storage must be aspirated in accordance with Appendix 1.3.7 of
the application, Section 8.1.3 "Venting and Aspiration.”

T 787 187 TAT 107 14T 187 787 187 18

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

C

P

(a) Each package must be prepared for shipment and operated'm accordance with the
procedures described in Chapter 7.0, "Operating Procedures, of the application, as
supplemented e

vry

(b) Each packaging must be tested an‘dymalntamed in accordance wrth the procedures
described in Chapter 8.0, "Acceptance Tests and Manntenance Program," of the

application, as supplemented e

B
R
=

s vy

10.  The package authonzed by thls certrflcate |s hereby approved for use under the general license
provisions of 10 CFR 71. 12 - S

-,

11.  Expiration date: February 28 2005
REFERENCES

g

Westinghouse Electric Corporatlon apphcatlon dated December 20 1996

Supplements dated: March 26 and August 23, 1999 ~

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Foilgid

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

Date %”4 -?, zZoow
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NRC FORM 618
(3-96)
10 CFR 71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

1. a. CERTIFICATE NUMBER

9215

5

b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER

USA/9215/B(V)

d. PAGE NUMBER

1

¢. TOTAL NUMBER PAGES

3

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)

Neutron Products, Inc.
22301 Mt. Ephraim Road
P.0. Box 68

Dickerson, MD 20842

¢. DOCKET NUMBER

71-9215

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

Neutron Products, Inc. application dated
September 14, 1992, as supplemented.

4. CONDITIONS

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

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

NPI-20WC-6 MKII

’

A steel encased, lead shielded cask contained within a DOT Specification

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
Positive closure of the shielded cask is

3/16-inch thick steel tube.
accomplished by bolted end covers at each end of the cavity.
package gross weight is 6,000 pounds.

Drawings

’

The maximum

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. -.

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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gRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

o4 Page 2 - Certificate No. 9215 - Revision No. 5 - Docket No. 71-9215

(b) Contents (Continued)
(2) Maximum quantity of material per package

R (i)  For sources contained within drum assembly shown as Item 5 on
; Neutron Products, Inc. Drawing No. 240122, Sheet 1 of 2, Rev. G:

Maximum activity not to exceed 15,000 curies, maximum decay heat not
9 to exceed 240 watts.

(i1) For sources contained within drum assembly shown as Item 4 on
Neutron Products, Inc. Drawing No. 240122, Sheet 2 of 2, Rev. -:

o ‘ Maximum activity not to exceed 9,500 curies, maximum decay heat not
to exceed 150 watts.

o

>

=

=

5

2

.

=

=

ol

o

~,

o

L~

3

~

)

.

i (ii1) For sources contained within drum assembly shown as Item 2 on o3
Neutron Products, Inc. Drawing No. 240122, Sheet 2 of 2, Rev. -: >

~

Maximum activity not to exceed 6,300 curies, maximum decay heat not e
to exceed 100 watts. &
2.

|

2

.

3

;

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

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

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

7. 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.

8. 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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(':F;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
-96)

Page 3 - Certificate No. 9215 - Revision No. 5 - Docket No. 71-9215

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

10. Expiration date: October 31, 2002.

REFERENCES
Neutron Products, Incorporated application dated September 14, 1992.
Supplements dated: October 29, 1992; November 17, 1993; and September 8, 1997.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo T Ooppll.

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

Date: 10/30/97
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION

(3-96) CERTIFICATE OF COMPLIANCE

0 CFRTY FOR RADIOACTIVE MATERIALS PACKAGES

1. a CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES
9216 6 USA/9216/B( )F 1 4

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 1S ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

B AU R R SO AU R A AN

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:
Chem-Nuclear Systems, Inc. Chem-Nuclear Systems, Inc. application
140 Stoneridge Drive dated November 24, 1987, as supplemented.
, Columbia, SC 29210
g c. DOCKETNUMBER 71-9216
4. CONDITIONS

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

S.
(a) Packaging

1) Model No.: CNS 1-13G

AU 2SS S R A U TR R i

(2) Description

Steel encased lead shielded shipping cask. A double-walled steel cylinder protective jacket
encloses the cask during transport. It is bolted to a steel pallet. The cask is closed by a lead-
filied flanged plug fitted with a silicone rubber gasket and bolted closure. The cavity is
equipped with a drain line and the physical description is as follows:

Cask height, in 67.19
Cask diameter, in 38.5
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

3) Drawings

B S U S AU RTS8 6 6 R T

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.

BAUT N N YOS T TR
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NRC FORM 618A
(3-96)

5. (b)
(1)

(i)

(ik)

(v)

v)

(vi)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 9216 - Revision No. 6 - Docket No. 71-9216

Contents

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

(i) 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 requirements of special form radioactive material.

500 gm U-235 equivalent mass; or
Neutron sources meeting the requirements of special form radioactive material.
500 gm U-235 equivalent mass. Decay heat not to exceed 50 watts; or

Irradiated Pu0, and U0, fuel rods clad in Zircalloy or stainless steel. Decay heat not to exceed
600 watts. All fuel rods shall be contained within a closed 5-inch Schedule 40 pipe with a
maximum useable length of 39-5/8 inches.

1,200 gm fissile material with no more than 300 gm fissile material per 5-inch Schedule 40
pipe.

Process solids, either dewatered, solid, or solidified in a secondary sealed container meeting
the requirements for low specific activity radioactive material. Fissile materials must meet the
exemption standards in 10 CFR §71.53.

Solid nonfissile irradiated metal hardware, reactor control rods (blades), reactor start-up
sources, and segmented boron carbide tubes (tube contents not to exceed a Type A quantity).

Radioactive (Hot Cell) waste materials immobilized with cement grout and contained in a 55-
gallon (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
Immobilization 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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NRC FORM 618A

(3-96)

CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 3 - Certificate No. 9216 - Revision No. 6 - Docket No. 71-9216

5. (¢)

6.

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)(), S(b)(1)(ii), S(b)(1)(iii),
and 5(b)(1){vi): 62.5

The U-235 equivalent mass is determined by U-235 mass plus 1.66 times U-233 mass plus 1.66 times
Pu mass.

(a

(i)

(b)

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:

() 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

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 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) above does not apply.

For packaging of neutron sources, the cavity drain line must be closed with a plug with a melting
temperature of 200°F and the cask cavity must be dry before delivery of the package to a carrier.

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.

For the shipment of irradiated metal hardware, the use of the auxiliary 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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NRC FORM 618A

(3-96)

CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 9216 - Revision No. 6 - Docket No. 71-9216

11.

12.

13.

14.

15.

16.

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

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

(a)

(b)

(c)

(d)

The package shall be prepared for shipment and operated in accordance with Chem-Nuclear
Systems, Inc. Operating Procedures, Section 7.0.

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 must be sealed with appropriate sealant applied to threads of pipe plug.

Prior to each shipment the baseplate to cask shell weld must be visually inspected in
accordance with Chem-Nuclear Systems, Inc. Operating Procedures, Section 7.0.

The packaging must meet Chem-Nuclear Systems, Inc. Acceptance Tests and Maintenance
Program, Section 8.0.

For packaging of neutron sources, 50 times measured neutron dose rate at one meter from the
surface of a cask must be less than 1,000 mrem/hr.

The contents described in 5(b)(1)(iv) must be transported on a motor vehicle, railroad car, aircraft,
inland water crafts, or hold or deck of a seagoing vesse! assigned for sole use of the licensee.

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

Expiration date: December 31, 2002.

REFERENCES

Chem-Nuclear Systems, Inc. application dated November 24, 1987.

Supplement dated: November 24, 1992, October 31, 1997 and March 31, 1999.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

E. William Brach,é;:tor

Spent Fuel Project Office
Office of Nuclear Material Safety
and Safeguards

Date /0}/3/51
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b. This centificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S. Departmeat of Transportation or other

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

OTIRTTAT A 10T 4T I8T TT 4T TQT 8T 10T i) 14T 70T 187 THT 18T 145 18T 18T 145 167 T6T 14T 165 14T 185 16T 187 T MR ARC AR YU 3BT YT YRY YR7 Y{ IRT E B SR SR N SRS
NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
(3-96), CERTIFICATE OF COMPLIANCE
10CFR 7T FOR RADIOACTIVE MATERIALS PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | e. TOTAL NUMBER PAGES

8217 9 USA/9217/AF 1 3
2. PREAMBLE
a. This certificate is issued to certify that the packaging and contents described in Itern 5 below, meets the applicable safety standards set forth in Title 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Material.”

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:

R 2 K 2 T N OYO OV YR RV u_

a. ISSUED TO (Name and Address)
Siemens Power Corporation Siemens Power Corporation application
2101 Horn Rapids Road dated January 26, 2000. .
Richland, WA 99352-0130
¢. DOCKET NUMBER 71-9217
4. CONDITIONS T
This certificate is conditional upon fulfilling the requm:ments of 10 CFR Pan 71 fs applicﬁale‘ and the conditions specified below.
5. i -
(a) Packaging .
(1) Model No.: ANF-250
(2) Description
The outer container is closed with a 12-gauge locking ring with drop forged lugs and a 5/8- mch
diameter bolt and lock nut. A product contalner msert is positioned within the inner vessel.
The maximum gross weight of the packagmg and contents is 616 pounds.
(3) Drawings
(i) The ANF-250 shipping container is constructed in accordance with Siemens Power
Corporation Drawing No. EMF-306,175, Rev. 16.
(i)  The pellet shipping suit case is constructed in accordance with Siemens Power
Corporation Drawing No. EMF-304,306, Rev. 8.
(i) The powder and péllet product container inserts are constructed in accordance with
Siemens Power Corporation Drawing No. EMF-306,176, Rev. 5, Sheets 1 and 2.
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g-F;GC) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

WV, 919006

Page 2 - Certificate No. 9217 - Revision No. 9 - Docket No. 71-9217

5 7AT Th T4

i

5.(b) Contents

(1) Type and form of material

T8 78T Y47 14T 4T T4,

@i Dry uranium oxide powder enriched to a maximum 5.0 w/o in the U-235 isotope.

(i)  Dry uranium oxide pellets enriched to a maximum 5.0 w/o in the U-235 isotope.

&7 787 (BT 18T

(i)  Uranium oxide pellets enriched to a maximum of 1 w/o in the U-235 isotope.

I O O O T R A

(iv) Uranium oxide powder enriched to a maximum of 1 w/o in the U-235 isotope.

4

[

Maximum quantity of material pers_l_ggckgi’gf_i_

Not to exceed 310 pounds-and

B

()  Forthe conténts described in 5(b)(1)():

L

The cqr;.terkwt]sfﬁpt“to\exceed the following:

Maxini iy
Enrichent

o U-235

R K 2 2 IR TR e 7 T

Not to ei@:eedamaxlmum mé 5 of 1149 g} nsi ,,ali sources of hydrogenous
material within the inner vessel:’ The contents:must be tontained in product container

described in 5@@)00.
For the contents desciibed in 5(b)(1)(i

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).

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 container described in 5(2)(3)(iii).
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For the contents described 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.
The contents must be contained in product container described in 5(a)(3)(ii).
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(P;F;GC) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

| Page 3 - Certificate No. 9217 - Revision No. 9 - Docket No. 71-9217

5.(c) Transport Index for Criticality Control

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

T T8 78T 185 18T Y

For contents described in 5(b)(1)(i) and
limited in 5(b)(2)(i): 1.8

For contents described in 5(b)(1)(ii) and
limited in 5(b)(2)(ii): 0.6

2 2K S I O TR K K R R fgm[(.ﬂ'ﬂ;,

For contents described in 5(b)(1)(iii) and
5(b)(1)(iv), and limited in 5(b)(2)(||
and 5(b)(2)(iv): s

¢ .04

D K T 75 Ji

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

187 787 AT TATTAT TAT '4T T4 (4T TAT 785 TAT TAT 18T idT 145 185 TS T

a. The package must be prepared for shipment and operated in aocordance with the Operating
Procedures i m Chapter 7 of the application. e

o
3
s

7. The package authonzed by this:
provisions of 10 CFR 71. 12

T T 185 5 101

7

IR RO R BRI

Supplements dated: January 31, Jgne 6, and June 15, 2000.

“FOR THE U.S-NUCLEAR REGULATORY COMMISSION

G Mo gfr

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

IBY JBX i JRT YR 2N 70X 7R 70 IR 2K 7%¢ 7 7K 0] {

Date: July 3, 2000
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. k5| NRCFORM 618 U.S. NUCLEAR REGULATORY COMMISSION  if
(3-96) CERTIFICATE OF COMPLIANCE ..
10CFR71 FOR RADIOACTIVE MATERIALS PACKAGES »
1. a. CERTIFICATE NUMBER b. REVISION NUMBER | ¢. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
9218 11 USA/9218/B(U)F-85 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 Tite 10,
Code of Federal Regulations, Part 71, "Packaging and Transportation of Radicactive 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 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 Westinghouse Electric Corporation application
Washington, DC 20585 dated August 11, 1999, as supplemented. l
c. DOCKET NUMBER 71-9218

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

(a) Packaging
(1)  Model No.: TRUPACT-II
(2)  Description SeEE

A stainless steel and polyurethane foam insulated shipping container designed to provide
double containment for shipment of contact-handled transuranic waste. The packaging
consists of an unvented, 1/4-inch thick stainless steel inner containment vessel (ICV),
positioned within an outer containment assembly (OCA) consisting of an unvented 1/4-inch
thick stainless steel outer containment vessel (OCV), a 10-inch thick layer of polyurethane
foam and a 1/4 to 3/8-inch thick outer stainless steel shell. The package is a right circular
cylinder with outside dimensions of approximately 94 inches diameter and 122 inches
height. The package weighs not more than 19,250 pounds when loaded with the
maximum allowable contents of 7,265 pounds. e

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 equipped
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 approximately 73 inches diameter and 98 inches height. The ICV lid is secured to the
ICV body with a locking ring. The 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 diameter and 75
inches height.
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gr;g FORM 618A CONDITIONS (conrinued) U.S. NUCLEAR REGULATORY COMMISSION 5‘
.

Page 2 - Certificate No. 9218 - Revision No. 11 - Docket No. 71-9218 3

..

_ 3
5.(a)(3) Drawings .
.

The packaging is constructed in accordance with Packaging Technology inc. Drawing No. EZ

2077-500 SNP, Sheets 1 through 11, Rev. N. The contents are positioned within the | ;

packaging in accordance with Nuclear Packaging Inc. Drawing Nos. 2077-007 SNP, Rev. ig

C, and 2077-008 SNP, Sheets 1 and 2, Rev. C. The pipe overpack is constructed and -

assembled in accordance with U.S. Department of Energy, Carlsbad Area Office, Drawing |

No. 163-001, Sheets 1 through 3, Rev. 1. E

(b) Contents .
(1) Type and form of material E
Dewatered, solid or solidified transuranic and tritium-contaminated materials and wastes. E

Materials must be packaged in one of the following payload containers: a 55-galion drum, &

standard waste box (SWB), pipe overpack, or ten-drum overpack (TDOP). The payload ’5

containers are described in Appendix 1.3.3 of the application, "Specifications for ’g

Authorized Payload Containers.” Materials must be restricted to prohibit explosives, g

corrosives, nonradioactive pyrophorics and pressurized containers. Within a payload 6

container, radioactive pyrophorics must not exceed 1 percent by weight, and free liquids ,é

must not exceed 1 percent by volume. Flammable organics are limited to 500 ppm in the e

headspace of any payload container. = ' ®

.

(2) Maximum quantity of material per package 4

‘ .

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: >

" .

) 1,000 pounds per $5-gallon drum, .

(ii) 328 pounds per 6-inch pipe overpack, .

(i) 547 pounds per 12-inch pipe overpack, .

(iv) 4,000 pounds per SWB, and .

(v) 6,700 pounds per TDOP. E

Maximum number of payload containers per package and authorized packaging '§

configurations are as follows: ‘;

(i) 14 55-gallon drums, %

(i) 14 pipe overpacks, E

(i) 2 SWBs, 5

(iv) 2 SWBs, each SWB containing 1 bin, 4

(v) 2 SWBs, each SWB containing up to 4 55-gallon drums, e

(vi) 1 TDOP &

(vi) 1 TDOP, containing up to 10 55-gallon drums, .

(vii) 1 TDOP, containing up to 6 85-gallon drums, .

(ix) 1 TDOP, containing 1 SWB, 3

(x) 1 TDOP, containing 1 bin within an SWB, or 3

(xi) 1 TDOP, containing up to 4 55-gallon drums within an SWB. E

3
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5.(b)(2) Maximum quantity of material per package (continued)

Fissile material not to exceed the following:

O A YR SR Y

Payload Pu-239 Equivalent Pu-239 Equivalent
Container Type Per Payload Container Per Package
55-gallon drum 200 grams 325 grams
Pipe overpack 200 grams 2,800 grams
SWB 325 grams 325 grams
TDOP 325 grams 325 grams

Pu-239 equivalent must be determined in accordance with Appendix 1.3.7 of the
application, Section 3.1, *Nuclear Criticality.”

Maximum decay heat per package not to exceed 40 watts. Decay heat per payload ‘
container not to exceed the values given in Appendix 1.3.7 of the application, Table 5-6,

"List of Approved Shipping Categories, Maximum Allowable Hydrogen Gas Generation
Rates, and Maximum Allowable Wattages."

(c) Transport index for Criticality Control
. «

Minimum transport index to be shown on - R
label for nuclear criticality controt: ' » 0.0

-
-
X
%
&
S
o
B
E

6. Physical form, chemical properties, chemical compatibility, configuration of waste containers and
contents, isotopic inventory, fissile content, decay heat, weight and center of gravity, radiation
dose rate must be determined and limited in accordance with Appendix 1.3.7 of the application,
“TRUPACT-Il Authorized Methods for Payload Contro!* (TRAMPAC).

R ORI N WL 591 WL SWLSWL SO WL

7. Each payload container must be assigned to a shipping category in accordance with Appendix
1.3.7 of the application, Section 5.1, *Payload Shipping Category.” Each payload container and
payload assembly must not exceed the allowable wattage in accordance with Appendix 1.3.7 of
the application, Section 5.2, *Decay Heat," or must be tested for gas generation in accordance
with Appendix 1.3.7 of the application, Section 5.3, “Test Category Requirements.”

8. Each payload container must be labeled to indicate its shipping category. Payload containers
within a package shall be selected in accordance with Appendix 1.3.7 of the application, Section
6.0, "Payload Assembly Requirements.”

9. Each payload container must be equipped with filtered vents meeting the minimum requirements
of Appendix 1.3.5 of the application, *Specification for Filter Vents." Drums which were not
equipped with filtered vents during storage must be aspirated in accordance with Appendix 1.3.7
of the application, Section 5.5, "Venting and Aspiration.”

3 ;_'_L,T_._i K 7RI TR [ ¥ .9 € 9 .W 99 ¥ $.$ K7 ZRS Z IR I KA 2 T 23
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10. In addition to the requirements of Subpart G of 10 CFR Part 71:

(a) Each package must be prepared for shipment and operated in accordance with
the procedures described in Chapter 7.0, "Operating Procedures,” of the application, as
supplemented.

(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 before shipment.

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: June 30, 2004.

REFERENCES
Westinghouse Electric Corporation application dated August 11, 1999.
Supplements dated: July 23 and October 7, 1999, |
“TRUPACT-II Content Codes (TRUCON)," DOE/WIPP 89-004, Rev. 12, dated July 1999.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Gl 11

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

December 28, 1999
Date:
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k& NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION ..
| 398) CERTIFICATE OF COMPLIANCE 3
:: T0CFRTY FOR RADIOACTIVE MATERIALS PACKAGES :j
:E 1. 2. CERTIFICATE NUMBER b. REVISION NUMBER | c. PACKAGE IDENTIFICATION NUMBER d. PAGE NUMBER | ¢. TOTAL NUMBER PAGES
' 9221 3 USA/9221/B( )F 3

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.”

R BUR

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. TTTLE AND IDENTIFICATION OF REPORT OR APPLICATION:
U.S. Department of Energy Safety Analysis for Radioactive Material
Division of Naval Reactors Shipping Cask NRBK-41 dated
Washington, DC 20585 November 2, 1995, as supplemented.
¢. DOCKET NUMBER 71-9221

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

(a) Packaging
(1) Model No.: 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 staintess 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 steel 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 bottom 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.

W0 OO0 0008 92 B2 592 82 92 900090808 0S0TOII0IWT050 50L W2 92 92 9 9L 9192 92492 ¢

(3) Drawings

The packaging is constructed in accordance with Battelle ‘3

Memorial Institute Drawing No. 41-0001, Sheet 1, Rev. D, and .

Sheet 2, Rev. E, and Westinghouse Electric Corporation Drawing 3

No. 1755E01, Rev. D. .

.
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NRC FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
(3-96)

A

Page 2 - Certificate No. 9221 - Revision No. 3 - Docket No. 71-9221

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.
5006622, Rev. B.

(2) 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 + 1.6 x grams plutonium.
The maximum decay heat load per package must not exceed 240
Btu/hr.

Plutonium in excess of twenty (20) curies per package must be
in the form of metal, metal alloy or reactor fuel elements.

(c) Transport Index for Criticality Control

Minimum transport index to be shown on
label for nuclear criticality control: 0.0

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

(a) The package must be operated in accordance with the Operating
Procedures in Section 7.0 of the application, as supplemented.

(b) 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, 2001.
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" gl;g FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

§5 Page 3 - Certificate No. 9221 - Revision No. 3 - Docket No. 71-9221

REFERENCES

Safety Analysis for Radioactive Material Shipping Cask No. NRBK-41 dated
November 2, 1995.

Supplement: Naval Reactors letter #596-11965 dated August 28, 1996.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

/_
Mo\ prs—=me
William D. Travers, Director
Spent Fuel Project Office
Office of Nuclear Material Safety

and Safeguards

Date:

M=
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NRC FORM 618 U.S. NUCLEAR REGULATORY COMMISSION
v CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER 0. REVISION NUMBER ¢. DOCKET NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9225 24 71-9225 USA/9225/B(U)F-85 L OF 15
2. PREAMBLE

a. mscemﬁcateisissuedtooerﬁfymatmepad(age(paekagingmﬂcmterus)descﬁbedinltmswwmesmamﬁcauesdewmndamsw
forth in Title 10, Code of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material.”

b. Thisoeniﬁmtedoesnotrelievetheconsignorfromeanpﬁanoewimanyrequirementofme regulaﬁonsoﬂhé U.S. Depariment of Transportation or
other applicable regulatory agencies, including the govemment of any country through or into which the package will be transported.

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

a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
NAC International, Inc. &R Pﬁ@c@rﬁzss;urance Corporation application
655 Engineering Drive \’e date%‘J‘anu,ary 4, 2000, as supplemented.
Suite 200 ~
Norcross, GA 30092 \) )‘

CONDITIONS O

This certificate is conditional upon dfiing tha requirements of 10 CFR Pan71.asappnce3|g.«;ﬁ§5.e§@msspedﬁedbem.

5.

(@)  Packaging ~

-~ \'& ] e?

(1)  Model NOSAC-LWT
N\
(@)  Descriptiohf3

. S
The LWT is%geel-&f%ﬁ,.le ,;d_ lncaék/ Thetask is designed to transport
one PWR assembly, two'BWR dssemblfies, upto-15 metallic fiiefiods, up to 42 MTR fuel

assemblies anqﬁlates. up to 25 |ﬁv@uqf‘wafoas, up to 257ndividual high burnup PWR
or BWR rods, up-0:140 TRIGA fué{&lements, or dp to 560 JRIGA fuel cluster rods. The
overall dimensions{f.the package, withi impact limiters, 8re-232 inches long by 65 inches in
diameter. The cask body is approximately 200 inches‘fnh‘f”ength and 44 inches in diameter.
The cask cavity is 178 inclféé.io%fn ~134‘%chei§in diameter. The volume of the cavity is

approximately 14.5 cubic feet.

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 teflon 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 164-inches long and 5-inches thick. The neutron
shield tank contains an ethylene glycol/water solution that is 1% boron by weight.

295




NRC FORM 618
{(8-2000)
10CFR71

U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

1. a CERTIFICATE NUMBER

9225

b. REVISION NUMBER

24

c. DOCKET NUMBER

71-9225

d. PACKAGE IDENTIFICATION NUMBER

USA/9225/B(U)F-85

PAG PAsesll

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

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.

(3) Drawings

0

(ii)

¢PR REGy,

The packagm’&s constructed in accordance wuﬁh;‘ following Nuclear Assurance

Corporati rawings:

LWT 31540-01, Rev. 4
LWT, 915-40-02hev 10

The fuel,assembly ba§§ets/are conStructed in accordan

Assurance Corporation an %}E
7: %

LWT 3154 9 Rev. 2
LWT 315-40-10 Rev

LWT 315-40-1 1
LWT 315-40-12, Rev. 3
LWT 315-40-045, Rev. 4
LWT 315-40-046, Rev. 4
LWT 315-40-047, Rev. 4
LWT 315-40-048, Rev. 1
LWT 315-40-049, Rev. 4
LWT 315-40-050, Rev. 4
LWT 315-40-051, Rev. 4
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

LWT31 5-40-03;; Rev 5 (Sheets 1-6)*

REV. Zﬁ'

E MAAAANA
heets 1- * o
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WRBasket Spacer
PWR Basket

BWR Basket Assembly

a@sAssemny
/ Body Assembly
2 f Transport Cask Body
27 Casklid Assembly
e=%—%  Upper, ct Limiter
§”§ Lower Jfpact Limiter
_:;— sk @s Detail |

with the following Nuclear

Metal Fuel Basket Assembly

42 MTR Element Base Module

42 MTR Element intermediate Module
42 MTR Element Top Moduie

42 MTR Element Cask Assembly

28 MTR Element Base Module

28 MTR Element Intermediate Module
28 MTR Element Top Module

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

Moduie
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5.(a)(3)(ii) Drawings (continued)

LWT 315-40-081, Rev. 2 7 Cell Poison Basket TRIGA
: Intermediate Module
LWT 315-40-082, Rev. 2 7 Cell Poison Basket TRIGA Top Module
LWT 315-40-083, Rev. 0 Spacer, LWT Cask Assembly TRIGA
Fuel
LWT 315-40-084, Rev. 2 LWT Transport Cask Assy 140 TRIGA
Elements

LWT 315-40-090, Rev. 2 35 MTR Element Base Module
LWT 315-40-091, Bev R R E @ / 35 MTR Element intermediate Moduie

LWT 315-40-092, Rev: "35 MTR Element Top Module

LWT 315-40-094, Rev. 2 35MTR Element Cask Assembly

LWT 31 5-494)96 Rev. 2 Fuel Rod Insert, TRIGA Fuel

LWT3 098, Rev. 1 Can Assembly LWT Pin Shipment

LWT 315 (1-099 Rev. 3 Ca}Weldrpent PWR/BWR Transport

: mste

LWT: 315-40-1\00=Re 1 E; PWFVBWR Transport Canister

LWT 315-40-101 ”:Bev D o 4 Insert, &WR/BWR Transport
- §‘ 4 anlster

LWT-315-40-10 AT, 3( 5 Insert, PWR/BWR Transport

q _ '§‘ sanis
LW'I';S15-409153 , §§ *Pin ')S’tecer R Transport Canister
LWT 315-40@} gevif Hﬂ erc:ask ASSEmbly, PWR Transport

, ‘\‘ s \
LWT315-40-T05; W‘” 2 ; SR PWR lnselﬁfWR/BWR Transport
"*/ \\ -M,Canlster

LWT 3“{40106 Rev. 1§t§e "#MTR Platg Canister, LWT Cask |

A\
***k*
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1. a. CERTIFICATE NUMBER

9225

b. REVISION NUMBER

24
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71-9225

d. PACKAGE IDENTIFICATION NUMBER
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PAGE

4 OF

PAGES

15|

5.(b) Contents

(1)

Type and form of material

0

Irradlated PWR fuel assemblies. The maximum fuel asserribly welght 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 cladding, with the
specifications listed below, and with fuel rod pitch, rod diameter, clad thickness, and

pellet diameter as described in ﬁbl

e 1,2-5, of the application, as supplemented.

(GGis.
Fuel Type C:*Wo Fuel Max. InﬁgI( Max. Initial Max. Active
Rods Uranium anium Mass | Fuel Length
Enrichment @;U) (in.)
(w/o U-235) Py
.
¢ 35  10.4756. 144.0
w35 / #4% | 0.465€) 143.0
7 147 \E22 | 04030 137.0
3627 3. f 2.4412 150.0
LT BN 7
' 740.41 145.2
(AT <
WE 13514 OFASZAT : o.3@ 144.0
WE 1sxg?, 208\ 7 [,[ ,j:, 3 646 144.0
N )
WE 17x17‘%¢7! 264 5 51 4671 144.0
¥
WE 17x17 OFA? ' 264 35 _ 0.4282 144.0
ExX/ANF 14x14 | 179 "eﬁ i 0.3741 144.0
WE
ExXANF 14x14 | 176 3.7 0.3814 134.0
CE
Ex/ANF 15x15 | 204 3.7 0.4410 144.0
WE
ExXANF 17x17 | 264 3.5 0.4123 144.0
WE
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PAGE
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5.(b)(1)

Type and form of material (continued)

(i)

Iradiated 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 cladding, with the
specifications listed below, and with fuel rod pitch, rod diameter, clad thickness, and
pellet diameter as described in Table 1.2-6, of the application, as supplemented.

!
Fuel Type | No. FuelAN;Q@; R fMax: Ipitial Max. Initial Max. Active
Rods?a g~Water' ~ “Uraniunf Uranium Fuel Length
0\- Rods | Enrichiméntey = Mass (MTU) | (in.)
\;L (w/o U-235)
GE 7x7 | 49 146
GE 8)58-?’ *egi 146
238 A
GE 8x8-2 62:%&,\ _ 150 "
GE 8x8-4 6o§;§§ A _ 150 2
F 2 “:'2 6. , " ) / } 0.1 Sg 150 (1 ,3.4)
GE 9x9 O SN,
e P 3 W ;,’;i%} 0.1379 150 (14
= 5
Ex/ANF 7x7 n_SOLE 0.1960 144
2 %
- EXAN Y ' 04764 145.2
8x8-1 /% -
Ex/ANF £2 0.1793 150
| 8x8-2 s .
Ex/ANF 9x9 | 79 0.1779 150
74 2 4.0 0.1666 150 ©
1) Six-inch natural uranium blankets on top and bottom.

()
(3)

4

(iii)

thickness.

One large water hole - 3.2 cm ID, 0.1 cm thickness.
Two large water holes occupying seven fuel rod locations - 2.5 ¢m ID, 0.07 cm

Shortened active fuel length in some rods.

Irradiated PWR rods, consisting of uranium dioxide pellets within 2ircaloy 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 HEU MTR fuel assemblies positioned within the MTR fuel basket specified in
5.(a)(3)(ii). The fuel assemblies are composed of aluminum clad plates, with initial uranium

enrichment of from 80 to 94.0 weight percent U-235, and meeting the following

specifications:
HEU MTR HEU MTR HEU MTR
Assemblies Assemblies Assemblies
Maximum Number Q&Pﬁt@g RE G‘ £z
(including outes-plates; which 23 ( 19 10
may or may qot-ontain fuel) ‘? A
Fuel Composition U-Al, Wi0-Al, or U,Si,-Al
Maximiim Fuel Assembly A3 5.9 ko)
Weight ; s
Maxitum Active Eiel Thicknésg e 004 in 0.069 in
: =5/ (0167 cm) | (0.175 cm)
Minimum Clad Thickness. 0.00945 in 0.015in
5 SR 75 0k (0.02%cm) | (0.038 cm)
‘ Tt A CCREEEE B AR
Maximum Initial é35 Mass per ¢ F  262grams 140 grams
Assembly <pisf LrBIRGEQQH- DT | La
W PV ,4/,; PO e d 1 Rl
Maximum‘-“l‘gitial U-235Mas_s€93 ??@Sgrlaﬁms @ | @3.8grams 14.0 grams
Fuel Plaie’s# AN E N
24 T
- Maximum Burfigp - $54,700 MWD/MTU
Maximum Decay Heat per, ,._,ue% k % 120 watts !
Assembly
Maximum Decay Heat per 1.26 kilowatts
Package
Minimum Cool Time 90 days "

(1)

The minimum cool time shall be consistent with the decay heat limits in ltem

5.(b)(2)(iv) and determined using the operating procedures in Section 7.1.5
and Figure 7.1-2 of the application, as supplemented. Maximum burnup for
NISTR is 642,000 MWD/MTU, and the minimum cool time is 3.5 years for any
fuel with a burnup exceeding 554,700 MWD/MTU.

2

NISTR fuel is shipped as two fuel element segments per basket cell. The

maximum initial U-235 mass for NISTR fuel may not exceed 181 grams per
fuel element segment or 362 grams per basket cell. The maximum initial U-
235 mass for NISTR fuel may not exceed 10.65 grams per fuel plate

segment.

300




NRC FbRM 618 U.S. NUCLEAR REGULATORY COMMISSION
oran CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES
1. a. CERTIFICATE NUMBER b. REVISION NUMBER c. DOCKEY NUMBER d. PACKAGE IDENTIFICATION NUMBER PAGE PAGES
9225 24 71-9225 USA/9225/B(U)F-85 7 OF 15

5.(b)(1)

Type and form of material (continued)

v) Irradiated LEU MTR fuel assemblies positioned within the MTR fue! basket specified
in 5(a)(3)(ii). The fuel assemblies are composed of aluminum clad plates, with a
maximum initial uranium enrichment of 20.0 weight percent U-235, and meeting the

following specifications:

LEU MTR Assemblies

LEU MTR Assemblies

plates, which may ormay

Maximum Number of
Prates (nciuding outer (AR R E Gz

10

not contain fuéi)

ST ’ )
Fuel CogipoSition U-Al, up;‘i%or USi,-Al
Maximiim Foe[Assembly Fib (5.9 kg)
Weigbt J ?l g &

Thickness

FY > 2d
Minimum Clad Thi
¥ (Susey
MaXimum Initial U-2

B3

Maximgrh Initial J-238
Mass perFuel Plate

650.069 in (0.175 cm)

v .
| &0.015in (0.038 cm)

g 210 grams
)

L

21.0 grams

& &

Maximum gr}?

A A ;| 3
44 ERT\N\

ﬁ.' A‘:‘
90,490 MWD/MTU (50% U-235)

W
Maximum Decay He'a“t"ﬁ% % 24 watts
Fuel Assembly % ﬁ
Maximum Decay Heat per 1.0 kilowatt
Package
Minimum Cool Time 1 year

(vi)

Metallic fuel rods containing natural enrichment uranium pellets with aluminum

cladding 0.080-inches thick. The fuel pellet 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 bumup of 1,600 MWD/MTU and a minimum cooling

time of one year.
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5.(b)(1) Type and form of material (continued)
(vi) Irradiated TRIGA fuel elements with a 0.225" diameter zirconium rod in the center
and meeting the following specifications: :

TRIGA HEU TRIGA LEU TRIGA LEU
Notes 1& 2 Notes 1& 2 Notes 1& 2

Fuel Form Clad g-zg;; rogy | Clad U-ZrH rod Clad U-ZrH rod

. . (.’ %hﬁ ] K Bug £V z;

Maximum Element Weight, Ibs |32 13 f 6.4

Maximum Element Length, in N\ 45 s N |84

Element Cladding : é Stainless Steel Stainless Steeh} Aluminum

Clad Thickness,in &3 "\og2 0027 ‘Z, 0.03

Active Fuel Length, in ;?

ﬁﬁf%{

£7i14-15 (Note 4)

Element Diameter, in  &F

Fue! Diameter, in }’:

Maximum Initial U i
Content/Element, kilograms;

Maximum Initial 25U Masés::qiéa‘ms 74

Maximum Initial 2°U Enﬁchrﬁg

weight percent g )

Zirconium Mass, grams 42000 , | 1886-2300 2300

Hydrogen to Zirconium Ratio, max. | 1.6 ¥ %’ w ﬁd '; ) 1.0

Maximum Average Burnup, 460,000 151,100 151,100

MWD/MTU (80% #°U) (80% 2°U) (80% #°U)

Minimum Cooling Time 90 days 90 days 90 days
(Note 3) (Note 3) (Note 3)

Notes:

bopnp~

Mixed TRIGA LEU and HEU contents authorized.
TRIGA Standard, instrumented and fuel follower control rod type elements authorized.
Maximum decay heat of any element is 7.5 watts.
Aluminum clad fuel with 14 inch active fuel is solid and has no central hole with a zirconium rod.
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5.(b)(1) Type and form of material (continued)
(viii)  Irradiated TRIGA fuel cluster rods with a maximum average burnup of 600,000

MWD/MTU (80% **U) and a minimum cooling time of 160 days meeting the following
specifications prior to irradiation:

TRIGA Fuel
Cluster Rods

Fuel Form Clad U-ZrH rod

Maximum Rod Weight, lbsq R e ; £ 15

Maximum Rodlengﬁ'f in

Rod Cladding®

Minimur; 6laq :Qﬁckness in

Maxlmum Actlve FuerLength in

(ix)

(x)

l‘

Irradiated high bl!mup EWR ‘rods consnstln;g: uranium dioxide pellets within
zircaloy claddmg (?ax;mumi:ramum enrichment is 5 weight percent U-235,
the maximum active fue Ien&th is 150 inches, and the maximum pellet diameter is
0.3765 inches. The maximum burnup is 80,000 MWD/MTU and the minimum cool
time is 150 days.

Irradiated high burnup BWR rods, consisting of uranium dioxide pellets within
zircaloy cladding. The maximum uranium enrichment is 5 weight percent U-235,
the maximum active fuel length is 150 inches, and the maximum peliet diameter is
0.490 inches. The maximum burmnup is 80,000 MWD/MTU and the minimum cool
time is between 150 - 270 days, as specified in the table below:

BWR Fuel Type Burnup, b Minimum Cool Time
Array Size (GWD/MTU) (days)
7x7 b < 60 210
60<b <70 240
70<b < 80 270
8x8' b < 80 150

Note 1: includes rods from all larger BWR assembly arrays (e.g., 9x 9, 10 x 10)
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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)(i): one PWR assembly positiohed
within the PWR fuel assembly basket. Maximum decay heat not to exceed 2.5
kilowatts per PWR assembly.

(ii) For the contents described in item 5.(b)(1)(ii): two BWR assemblies positioned
with the BWR fuel assembly asket Maximum decay heat not to exceed 1.1

kilowatts per ch‘assembl G U

(jii) For PWR,| rods as described in Item 5.(b)(1)(i ("' ) up to 25 intact individual rods in a
Type 304, 4 “stainless steel spacer canister with a wall.thickness of at least 0.12
mches posmcned within the PWR or BWR basket“ Maximum decay heat not to

exceed 14 kllowatts per package.
(iv) Ft’SLMT R fu?:l}assemblles as describedin; t/ s 5. (b)(1égl’) and 5.(b)(1)(v):

Up to 42 fuel asselpbhes posmon k) hjn'tﬁe MTR fuelassembly basket (7 fuel
asembhes peﬂ)aéket module).: For«NISIB fuel the 42'“1'ﬁ'el assemblies may be
z:m in half prodﬁcmg 84' fuel-beanng/sec;ﬁbns [Each of:the MTR basket cell
Qpenlngsmay oon‘tal ‘1gose plaf'e oamster ;The contents of each loose plate
canister are_ ﬁmnted t0"the number offiel plates. dlmergsgns and masses that are
equrvalen‘to‘an intact’ ] R §uel el?ment és specufuedJ&ﬂems 5.(b)(1)(iv) and
5. (b)(1 W) 73 i-.'r-s, p 7ty ‘x:—é},:'
s NN E ek
(a) For HEU MTR fuel asserr i es the maximy decay heat not to exceed
| gs,kulowatts per package with each M'@ fuel assembly basket module
notg yexceed 210 watts. The centeriuel assembly in any basket module is
not 1o exceéd 120 watts. The Iwo exterior fuel assemblies vertically in-line
with the centeF;asse blyfgr transport are not to exceed 70 watts. Fuel
assemblies not to excéed 30 watts may be loaded in any basket position.

(b) For LEU MTR fuel assemblies, the maximum decay heat not to exceed 24
watts per fuel assembly.

(c) Mixed LEU and HEU MTR contents, with decay heat limits as specified
above, are authorized.

(d) MTR fuel assemblies with corrosion and/or mechanically damaged cladding
are authorized, provided the total surface area of through-clad corrosion
and/or mechamcal damage does not exceed 2,775 cm? per package.

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

(a) Up to six canisters containing one defective metallic fuel rod per
canister. The canisters are 2.75-inch 1.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 decayigeat -load.for a defective metallic fuel rod is limited

to5 w::,% EG U[

(b) Up Gthree canisters containing eltﬁe?;p 1o three defective metallic
fuel rods per canister or up to 10 failed fueHAIters per canister. The
nisters are 4.00-inch 1.D. failed fuel rod canusters as shown on
&& clear Assurance Corporation Drawm No :,-340-1 08-D1, Rev. 10,
¥ and- are placed in a three-hole basket as shovgn on Nuclear
éf,[ Assurance’ Corporation Drawing No _,31 5-40-12, Rev. 3. The weight
of the filt ers |s“l|m|te‘¢ﬁb\l,25 ﬁounds “per canistér. $For canisters

.
g contanmng fuel rods,"the maxnmum decay heat load is 15 watts per

cannster,and for camsters coﬁtammg filters, the f maxnmum decay

- heat1oa61‘s 5 watts per cal?lster.ﬁ'he plﬂtomum content of the

£ fil Iters shamnp exceed 20% eu s.pe package

“OSE MG 4
1'e{em as descnbed in ltemﬁ’ (b)(1)@‘)

wf : \ Q\w; %
Max:mum decay heat noﬂ" > vatts per '@3 A fuel element (or
equuvalent for failed fue‘l) al 050 watts':per package TRIGA fuel elements must
be posnﬁoned in either the’ non-pmsoned TRI erl basket or in the poisoned
TRIGA fiel basket. Fuel may not be loadedin: the center cell of the non-poisoned

TRIGA fuel basket:
% ¥

(a) Up to 120 fuel elements in the non-poisoned TRIGA fuel basket, and up to
140 fuel elements in the poisoned TRIGA fuel basket (4 fuel elements per
basket cell).

(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 Intemational 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)

(viii)

(ix)

%it:st b mon

(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 Intemational Drawing Nos. 315-40-
086, Rev. 0, 315-40-087, Rev. 3, and 315-40-088, Rev. 2. Upto a
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, all failed fuel containing
plutonium must be erlclosed in a sealed canister which is then leak tested

to 3.2x 10 §d tro¥/se e);?l&to shipment.

(d) Ml%xed\"fact and failed fuel contents é‘fé’ authorized. Base and top fuel
basket modules may contain intact fuel eﬁ’"ments screened canisters, or

ealed canisters. Intermediate fuel baskef;ﬂ'odules may contain only intact -

BIGA fuel elements.

%

?’:._TRIGA fi el clusle\r rods as described

>
ZIC W
5.(b)(1){viii):
2

imum deeay\heat}not to)éxceedq 875,vfatts per TRIGA fuel cluster rod (or
equlvalen}\for failed: juel) and.1050 wa per packageI%;RIGA fuel cluster rods
T’ in.ei either the non-ponsoned FQGA fuel basket or in the
Qonson RIGAﬁe!);as‘sket"Fuel‘ma not ‘loaded i Gthe center cell of the non-
poisoned: :mlGA:ue‘fbasket: Sl 7 %

(a Upto g.ag‘f $ i the nor-poisonéd TRIGA fue?' asket, and up to 560 rods
Y«,-m the‘pmserd TR!GA fueQAbasket TRIGAﬁJe cluster rods must be
£Positioned w:thunahe fuel. md insefts as g b\@n on NAC International
Drawmg No. 31 Rev 2.

(b) Up to 12 sealed fcamsters L" the non-poisoned TRIGA fuel basket, and up
to 14 seaféd canister§ in the polsoned 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 fuel 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 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.

(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)(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 2.3 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)(x): 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.

5.(c) Transport Index for Criticality Control
Minimum transport index to be showngg Iag%l g nuclear criticality control:
(1) For TRIGA fuel eleméng,iTRIGA fuel cluster t{x{s,’
metallic fuel rods, MTR fuel assemblies, up to 25 PWR )\
fuel rods, and upzto 25 high burnup PWR or BWR rods? O 0.0

2) For PWR {uei as\s\embhes

(3)  For BWR fuel asse?nﬁles

6. Known or suspected failed fu’ef assembhe (roqs) ore ements and fueﬁmth cladding defects
greater than p inholes and halrhne cracks are-not authonzed except a§“descnbed in ltems
5.(b)(2)(iv)(d), : (b)(2)QW7 5 (b)(z)(vu)‘@) and S. (b)(2)(V")(b

I

7. The cask must be dry e water)wh n del i'ea toa camer for t‘l;a;gsport

AN m%\ -

\
8. Bolt torque: The cask IldsE “boﬂl‘ts mustbe forqued iQ,ZGO?t—!bs Theﬁolts used to secure the vent
and drain port covers-must be torqyed jo 100 mch ibs g

N oy
9. Prior to each shlpmem’?he e package mu be eak tested to 1 x.1 10 std cm¥sec, except that
replaced seals must be Yeak tested to 5.5 x 107 std cmslsecl e) Prior to first use, after third
use, and at least once within the 12-month period prigrto each subsequent use, the package
must be leak tested to 5.5 x 107 std cm“/sec(Hejf:

10. In addition to the requirements of Subpart G of 10 CFR Part 71:
(a) 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 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 a temperature
range from -40 °F to 250 °F. The water and ethylene glycol mixture must contain at least 1%
boron by weight.

307




“1§I NRC FORM 618

(8-2000)
10CFR 71

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIAL PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION

1.

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

9225 24 71-9225 USA/9225/B(U)F-85 14 OF

PAGES

15

12.

13.

14.

A personnel barrier must be used when shipping PWR or BWR assemblies. Shipments of MTR
fuel assemblies, TRIGA fuel elements, TRIGA fuel cluster rods, individual PWR rods, or high
burnup PWR or BWR rods must use the 1SO container or a personnel barrier.

Packages used to ship metalllc 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 (traller)
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.

The one-time shipment of HEU, MTR f@el from ﬁe MNR_.Reactor at McMaster University, located

in Ontario, Canada, is au%r%&ed as follows: ‘q
Contents 0 )‘
AN O

Type and form of matenal ﬂ
7 \; ed%/ ya
lrradlatedHEU MTR Il Lassemblles posmor} within the MTR fuel basket specified in

Condmons (a)(3)(ii). ?ﬂze ;{uel assemﬂes are;coyjposed of aluminum clad plates, with an
initial uramum ennchmbn; tupAo 94'0 welghf pe rc_ent U-235. T@uel assemblies are

&=

. Mo 1 7 . B cg

d) a maximum o110 pA ng}g,uter plates whi n Mmay or may not contain
fuel) w1th;a ma)d?m i‘rimltlal U 235 mass perfuel plate 6{:!9 grams, maximum
inflial U-235:m Srass ngﬁel assembly of 190 grams and,a minimum fuel plate
thlcéness (fuel mg) ofﬂ 1453@,

v @’/”f’l N £
b)a n’@ktmum of 18 plates mcludm maxlmur}( J6 fuel plates and 2 outer
plates (wﬁmAdo not contain fuel) with a maximémyinitial U-235 mass per fuel plate
of 15 grams‘;anammum initial U-235 mass per'?uel assembly of 240 grams, and a
minimum fuel plat‘%;hlckness (fuel plus claddlng) of 0.119 cm; or

c) a control assembly oonsﬁy ﬁ fuel plates and 2 aluminum inner guide plates
(which do not contain fuel), wuth a maximum initial U-235 mass per fuel plate of 15
grams, maximum initial U-235 mass per fuel assembly of 135 grams, and a
minimum fuel plate thickness (fuel plus cladding) of 0.119 cm.

The fuel assemblies shall also meet the following specifications for Thin-Plate Assemblies
specified in Condition 5.(b)(1)(iv); Fuel Composition, Maximum Fuel Assembly Weight,
Maximum Burnup, Maximum Decay Heat per Fuel Assembly, Maximum Decay Heat per
Package, and Minimum Cool Time.
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14. (continued)

15.

16.

NAC Intemational, Inc., appllcat:on dated Jan uary-14

Supplements dated: F" €bruary: f -an

Date:

Maximum quantity of material per package

The assemblies shall meet the reduirements of Condition 5.(b)(2)(iv) of the Certificate of

Compliance.
Transport Index for Criticality Control

Minimum transport index to be hown.on the label for nuclear criticality control: 0.
< B REGY,
The one-time shipment authbn tion of Condition 14 expxres on October 31, 2000.

The package authorized by this certificate is hereby approved fg\ ruse under the general license
provisions of 10 CFB\?‘I Jd2. O

A

\ .; 4 f 4 Z
8 Aprl'TO Wiid21; May 1,:22and 26]June 5, 12 and 20;
August23and3 ; and O o’bersandw 2000'?’ g

Expiration Date: %bruaryzoos.

&

3\(,‘\

W7

E. William Brach, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards

October 20, 2000
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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
a. ISSUED TO (Name and Address) b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION:

General Atomics General Atomics application dated
3550 General Atomics Court August 31, 1994, as supplemented
San Diego, California 92121-1194

71-9226
c. 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.a Packaging
(1) Model No.: GA4

(2) Description
The GA-4 Legal Weight Truck Spent Fuel Shipping Cask consists of the packaging (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 dimensions of the packaging are approximately 90 inches in diameter
and 234 inches long. I i

The containment system indude@s*theb cask body (cask body wall, flange, and bottom plate); cask
closure; closure bolts; gas sample valve body, drain valve; and primary O-ring seals for the closure,
gas sample valve, and drainvalve. - =~ :

Cask Assembly

The cask assembly includes the cask, the closure, and the closure bolts. Fuel spacers are also
provided 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 inches fong 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
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 piate 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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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 corners 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 corners), and 0.4 inch thick stainless steel fuel cavity liner.

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 rings, 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 availability of the neutron shield to perform its function under normal
conditions of transport.

Two lifting and tie-down trunnions are located about 34 inches from the top of the cask body, and
another pair is located about the same distance from the bottom. The trunnion outside diameter is
10 inches, increasing to 11.5 inches at the cask interface. Two redundant fift sockets are located
about 26 inches from the top of the cask body and are flush with the outer skin.

Materials

All major cask components are stainless steel, except the neutron shield, the depleted uranium
gamma shield, and the B,C pellets contained in the fuel support structure. All O-ring seals are
fabricated of ethylene propylene.

Impact Limiters

The impact limiters are fabricated of aluminum honeycomb, completely enclosed by an all-welded
austenitic stainless steel skin. Each of the two identical impact limiters is attached to the cask with
eight bolts. Each impact limiter weighs approximately 2,000 Ibs.

(3) Drawings
The package shall be constructed and assembled in accordance with the following GA Drawing
Number:

ZOLP V292 92992929020 9292 9059259292 9020500850000V 0VL W00 020210202 929219291 192 929292929, 9.

Drawing No. 031348, _
sheets 1 through 19, Revision D
GA-4 Spent Fuel Shipping Cask Packaging Assembly
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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 (2°U). The total
initial uranium content is not to exceed 407 Kg per assembly for 14x14 arrays and 469 Kg per
assembly for 15x15 arrays.

(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 Drawings.

(d) The maximum burnup 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 2°U or 45,000
MWd/MTU with a minimum cooling time of 15 years (no minimum enrichment).

TXRE YL YR AT AU YR? SR/ SRY SRY SR7 SR7 OR7 YRZ ORY ORI OIRY SRY IR SR SRC SR IR IR ORY

(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 (including 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 Material per Package
(a) For material described in 5.b(1): four (4) PWR fuel assemblies.

(b) For material described in 5.b(1): the maximum assembly weight (inciuding 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
maximum gross weight of the package is 55,000 Ibs.
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NRC FORM 618A
(3-96)

CONDITIONS (continued)

U.S. NUCLEAR REGULATORY COMMISSION

Certificate of Compliance No. 9226 Page 4 of 7 Revision 0 5
Table 1 - PWR Fuel Assembly Characteristics :‘

Fuel Type Design No. of | Fuel Rod Pellet Zr Clad Active Fuel e
Mfr.-Array Initial U Fuel | Pitch (in.) | Diameter | Thickness Length 3
(Versions) (kg/assy.) | Rods (in.) (in.) (in.) 3
W-15x15 469 204 0.563 0.3659 0.0242 144 3
(Std/ZC) 5
W-15x15 463 204 0.563 0.3659 0.0242 144 3
(OFA) s
BW-15x15 464 208 0.568 0.3686 0.0265 142 3
(Mk.B,BZ,BGD) =
Ex/A-15x15 432 204 0.563 0.3565 0.030 144 ;
(WE) >
CE-15x15 413 204 0.550 0.358 0.026 144 3
(Palisades) 1
CE-14x14 376 176 0.580 0.3765 0.028 128 f
(Ft.Calhoun) &
W-14x14 397 176 0.580 0.3805 0.026 137 i
(Model C) =
CE-14x14 386 176 0.580 0.3765 0.028 137 5
(Std/Gen.) )
BExod/A-14x14 381 176 0.580 0.370 0.031 137 i:
(CE) ]
W-14x14 358 179 0.556 0.3444 0.0243 144 f
(OFA) ~
W-14x14 407 179 0.556 0.3674 0.0225 1455 =
(Std/ZCA /ZCB) RS
Exx/A-14x14 379 179 0.556 0.3505 0.030 142 5
(WE) =

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.
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5 (r;lgg FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION
b Certificate of Compliance No. 9226 Page 5 of 7 Revision 0
B 7. For operating controls and procedures, in addition to the requirements of Subpart G of

10 CFR Part 71:

a. Each package shall be both prepared for shipment and operated in accordance with detailed
written operating procedures. Procedures for both preparation and operation shall be
developed using the specifications contained within the application. At a minimum, those
procedures shall require the following provisions:

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

(2) That before shipment the licensee shall:

(a) Perform a measured radiation survey to assure compliance with 49 CFR 173.441 and
10 CFR 71.47 and assure that the neutron and gamma measurement instruments are
calibrated for the energy spectrums being emitted from the package.

(b) Verify that measured dose rates meet the following correlation to demonstrate
compliance with the design bases calculated hypothetical accident dose rates:

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 levels 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
sensitivity acceptance and maintenance test may be required as discussed in
Condition 7.b(5), below. '

(3) Before leak testing, the following closure bolt and valve torque specifications:
(a) The cask lid bolts shall be torqued to 235 + 15 ft-lbs.
(b) The gas sample valve and drain vaive shall be torqued to 20 + 2 ft-lbs.

(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.

b. 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:
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(r;lgé:) FORM 618A CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

0 Certificate of Compliance No. 9226 Page 6 of 7 Revision 0

S (1) All containment boundary welds, except the final fabrication weld joint connecting the cask
o body wall to the bottom plate, shall be radiographed and liquid-penetrant examined in

8 T % T T8 R

R accordance with ASME Code Section lii, Division 1, Subsection NB. Examination of the
i final fabrication weld joint connecting the cask body wall to the bottom plate may be
ot 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
K5 axial direction, to 300 percent of their maximum working load (79,500 ibs. minimum) per
g 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 requirements of ANSt N14.6.

e (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 containment seals shall be replaced within the 12-month period prior to each shipment.

(S) A fabrication leakage test shall be performed on all containment components including the
O-ring seals prior to first use. Additionally, all containment seais 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 teakage 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®/sec.

(6) The depleted uranium shield shall be gamma scanned with 100 percent inspection
coverage during fabrication to ensure that there are no shielding discontinuities. The
neutron shield supplier shall certify that the shield material meets the minimum specified
requirements (proprietary) used in the applicant’s shielding analysis.

W2 9192592 92 92 929192 92 92 92 9292 92029292 92 92 9292 592 92 92 01 0180192 WL

(7) Qualification and verification tests to demonstrate the crush strength of each aluminum
honeycomb type and lot to be utilized in the impact limiters shall be performed.

: (8) The boron carbide pellets, fuel support structure and fuel cavity dimensions, and 25U
B content in the depleted uranium shall be fabricated and verified to be within the
e specifications of Table 2 to ensure criticality safety.
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Table 2

8T 765 165 Thu

Specified Parameter Minimum Maximum

; B,C boron enrichment 96 wt% '°B N/A

E Diameter of each B,C pellet 0.426 in 0.430 in

; Height of each B,C pellet stack 7.986 in 8.046 in

; I Mass of B in each B,C pellet stack 315g NA -

E Mass of each B,C pellet stack 430g 4509

o SD;?J’;‘&Z’:;I?"“ fuel support 0.432in 0.44in

EN Fuel support structure nominal hole pitch N/A 0.55in

: Fuel support structure hole depth minus

9 B,C pellet-stack height 0.009 in 0.129 in

:E (at room temperature)

p :{r“i}"c’;’l}f:::;;a"h fuel support 0.600 in 0.620 in
Fuel cavity width N/A 9.135in l'
#5 content in depleted uranium N/A 0.2 Wt% "

shielding material

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

¥
L

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 Fuel Shipping Cask,
Revision G (Proprietary) and Revision H (Non-Proprietary), transmitted by letter dated August 5, 1998.
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FOR THE U.S. NUCLEAR REGULATORY COMMISSION

o 775

William F. Kane, Director

Spent Fuel Project Office

Office of Nuclear Material Safety
and Safeguards
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Date: October 27 , 1998 316
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