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AVAILABILITY NOTICE

Avallability of Reference Materiais Cited in NRC Publications

Most documents cited in NRC publications will be available from cne of the following sources:

1. The NRC Public Document Room, 2120 L Street, NW., Lower Level, Washington, DC
20555-0001

2. The Superintendent of Documerits, U.S. Government Printing Office, P. O. Box 37082,
Washington, DC 20402-2328

3. The National Technical Information Service, Springfield, VA 22161-0002

Although the listing that foliows represents the majority of documents cited in NRC publica-
tions, it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Pubilic
Document Room inciude NRC correspondence and internal NRC memoranda; NRC bulietins,
circulars, information notices, inspection and investigation notices; licensee event reports;
vendor reports and correspondence; Commission papers; and applicant and licensee docu-
ments and correspondence.

The following documents in the NUREG series are availabie for purchase from the Government
Printing Office: formal NRC staff and contractor reports, NRC-sponsored conference pro-
ceedings, international agreement reports, grantee reports, and NRC booklets anc bro-
chures. Also available are regulatory guides, NRC regulations in the Code of Federal Regula-
tions, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG-series
reports and technical reports prepared by other Federal agencies and reports prepared by the
Atomic Energy Commission, forerunner agency to the Nuciear Regulatory Cornmission.

Documents available from public and special technical libraries include ali open literature
items, such as books, journal articles, and transactions. Federa/ Register notices, Federal
and State legisiation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and transiations, and non-NRC con-
ference proceedings are available for purchase from the organization sponsoring the publice-
tion cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written
request to the Office of Administration, Distribution and Mail Services Section, U.S. Nuclear
Regulatory Commission, Washington DC 20555-0001.

Copies of industry codes and standards used in a substantive manner in the NRC reguiatory
process are maintained at the NRC Library, Two White Flint Nortn, 11545 Rockville Pike, Rock-
ville, MD 20852-2738, for 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 the American National Standards Institute, 1430 Broadway, New York, NY
10018-3308.
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FOREWORD

The purpose of this directory is to make available a convenient source of
information on packagings which have been 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 Yolumes 1 and 2. An alphabetical 1isting by user name is included in
the back of Yolume 3 for approved QA programs. The reports include a listing
of all users of each package design and approved QA programs prior to the
publication date of the directory.

Comments which would make future revisions of this directory more useful are
invited and should be directed to the Spent Fuel Project Office, U.S. Nuclear
Regulatory Commission.
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U.S. NUCLEAR REGULATORY COMMISSION =
- CERTIFICATE OF COMPLIANCE

[

W FOR RADIOACTIVE MATERIALS PACKAGES I
1 & CERTIFICATE NUMBER b REVISION NUMBER © PACKAGE IDENTIFIGATION NUMBER & PAGE NUMBER |o TOTAL NUMBER PAGES (i
0361 5 USA/0361/B(U)F 1 4
THEAMBE

& This certificate is issued 10 cartily that the packaging and contents described in Item 5 below meets the applicabile ssfety standards se! forth in Title 10, Code
of Federal Regulations, Part 71, "Packaging and Transportation of Radioactive Meteral.” *
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 &
I applicable reguiatory agencies. including the government of any country through or into which the package will be transporied ',
T o T A O AT A P O NPORT O APPLCATON i
U.S. Nuclear Regulatory NUREG-0361; Safety Analysis Report for the ;
Commission Plutonium Air Transportable Package Model L
Washington, DC 20555 n B N@F,&, as supplemented. ;
¢ P“'t ‘ ‘ et .
o w“_ w1 ¢ DOCKET NUMBER A j 7L—0361 =
‘ This m.or::-h is conditional upon futfilling, mmmnﬁ of 10 CFR Part 71, as applicable. and M coﬂtom specified beiow i.
5 | fw; ‘:
4 % - - L > 4 ‘
(a) Packaging : e \ .
s ,: . = :

Model No.: PAT~}$ ol

> = :
(2) Destnptioan' e !
" |

A sti]nlesr gel i essel (designated ¥8-1) surrounded by a
stainl @ : signated AQ-1). The contents

are s lad wf&hin ‘a stainless steéT?’raduct can (designated PC-1)
1n51de‘ipe containment-wessel.. i _

The AQ-1 ov ack is a right circular cxlander approximately 42-1/2
inches long 24-1/2 inches outside diageter. The walls of the overpack
consist of approj &ry 8 1nc& # grain oriented redwood encased 5
within double stainl ums. The ends of the drums are doubly s
closed. A copper heat conducting element and an aluminum load .
distributer are encased within the redwood.

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 closed by 12, 1/2-inch diameter 4
bolts and doubly sealed with a copper gasket and knife edges and an |
elastomer O-ring. |




L NRC FORM S04 COWDITIONS (continued)

Page 2 - Certificate No. 0361 -~ Revision No. 5 - Docket No. 71-036]

5. (a) Packaging (continued)
{2) Description (continued)
The unight of the package is approximately 500 pounds. The weight of

the TB-1 containment vezsel, when loaded with 4.4 pounds of contents
is approximately 41.7 pounds.

(3) Drawings and Specifications
The Model No. PAT-1 packaging is fabricated in accordance with the

drawings and specif cﬂ:nf}ipﬁt on 9.0 of the Safety Analysis
Report, NUREG—O3QEi plemen aéz::e B of Drawino Nos. 1004,
1

1009, 1013.’1019, 7, 1018, 1019, -and 1022.
. “imr’ . f .
{b) Contents \A) .f;
(1) Type and-form of material ; 'ﬂg‘

Plutoptum oxideand its daughter prodicts; in any solid form. The
plutonium oxide may be mixed with m;@g oxide apd its daughter

1
%

profucts, in any $01id form. X > -
- %7 / b - -

(2) Maximum quantity of urateria) per package and additienal permissible
contents - :1&3»«qu~fkt ,Tjﬁﬁﬁr" -

3 R oy T EREESE -

(1) “Maximum 2.0 k? total n joactive material, plus: maximum 16 grams
of water .!%hio grams of polyethyl or polyvinylchloride bagging
wmiterial. The maximum decay heat doad of the contents may not
exceed 25 watts. AN >

(1) Maximum 200 grams total vadioactive material, plus: maximum one
gram of water, maximum 200 grams of wetal canning material (in
addition £o the PC-1 product cam, Drawing No. 1024), maximum 64
grams of alumibum_foil or heneycemb (in addition to the top
spacer, Drawing No. 101§), 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) Fissile Class: I

6. 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.

7. 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.

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

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

L )

L )

b "SL R J5ER JI TR JREL JEET NN RN N )

L AN TN T
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[ e CONDITIONS (continued)
] Page 3 - Certificate No. 0361 - Revision No. 5 - Docket No. 71-0361 .

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

11. Repair and maintenance of the packaging shall be in accordance with Sections 8.0

and 9.0 of the Safety Analysis Report. .
12. The packaging shall be designed, procured, fabricated, accepted, operated, $
maintained, and repaired in accordance with a quality assurance plan approved by :
the Nuclear Regulrtory Commission for this purpose. p

13. Through special arrangement with the carrier, the shipper shall ensure observance
of the following operational rankrolcﬁfqr At:P shipment of plutonium by air:

[ 2

ot

(a) The package(s) must' bﬁistowed aboard aircralt ~on the main deck in the aft-most
location that 1s‘qps§ib1e for cargo of its size Ild weight No other type
cargo may be s;oved aft of the package(s).

r

-

(b) The packaqe(s} must be securely cradled and tied«dour to the main deck of
the aircraft, The tie-down system must be capable of.groviding package
restraint against ‘the Fellowing i1 rtia forces acting gigarate1y relative
to the deck of the afrcraft Upuard zg ‘ibvvard 9g; Sideward, 1.5g;
Downward, 4.5¢. o :

(c} Cargo uhich bears one of;the_ﬁniiaulng hi;lrlous matertjz labels may not be
transported aboard an IWt carrying{,s package(s):

L JNEL Y R T M e

L ]

Explosive A3 » ~Flammable Gas
Explosive B : lTammable Liquid
Explosive C ~ thmo Solid K
Spontapeously Combustible Flammable Gas
Dangerous When Wet Oxidizer i
Organic Peproxide Corrosive »
) b
This restriction does not apply to hazardous material cargo labeled solely ¢
as: ! L
, Radioactive I Poison f
1 Radioactive Il Poison Gas I’
‘ Radioactive III Irritant L
Magnetized Materials Etiologic Agent
14. The package authorized by this certificate is hereby approved for use under the g

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

l
} general license provisions of 10 CFR §71.12.
* 16. Expiration date: September 30, 1998.

I

D e e e e e e e —
vvvvv LI AR T R R I TR JEC R T R T T MR T AT TR e N R T TR IR I L T TR T T A A TR ] QJ.C.
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s PORN #1608 P pm———— U.S. NUCLEAR REGULATORY COMMISSION  |®
Page 4 - Certificate No. 0361 - Revision No. 5 - Docket No. 71-0361 i
REFERENCES x

Safety Analysis Report for the Plutonium Air Transportable Package Model Number PAT-1, .
NUREG-0361, June 1978. F
Sandia Laboratories application dated February 20, 1980. It
Supplements dated: July 27, 1990 and July 20, 1993. >
FOR THE U.S. NUCLEAR REGULATORY COMMISSION |M

. " ;

A "‘ﬁ ;:. C k Z - .

C Pt - “€#s§ R. Ghappell, Aéction Leader §

-~V Cask Certifdcation Section I’

: Storage and'Tpansport Systems Branch »

. Division of Ingestrial and .

g 27198 e Medical Nucleef Safety, NMSS s

Date: o - A .
4 - :

3z £ - -
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U.S. NUCLEAR REGULATORY COMMISSIO

P o CERTIFICATE OF COMPLIANCE ;

i omn FOR RADIOACTIVE MATERIALS PACKAGES K

i 18 REVISION NUMBER T PACKAGE TOENTIFICATION NUMBEF! % PAGE NUMBER [+ TOTAL NUMBER PAGES |

R i : 10 USA/4888/B( ) 1 ¢ "
P AMBLE

. mmnumwmmmmmwmmnwmnmsm mwwuuymmmmwmmmmo‘m
of Federal Regulations Part 71 “Packaging and Transportation of Radioactive Maienal”

b mmmmmummwmmmywmmmwnmocmu.s Department of Transportation or other
anﬂorymmctudmmmdwmwmmmoramomtcnmcucummummmpomd

LI Y Y U O T R

3 nnmnnmmmmaAmmmmomormrmmmvumm

& ISSUED TO iName and Addrmss/ b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION ; .
Department of the Air Force Teledyne Energy Systems applications o
Technical Operations Division/CC dated April 26, 1985 and August 19, 1986, i
6000 Patrol Road _as ‘wpp_]emented. .
McClellan AFB, CA 95652-1709 A58 BED, *

0 booker mmeen 71-4888 -
‘ mm-mmmwonwnm_db:‘ﬁd.mm 10 OFR Part 71, 8a appiicable, and ¥ coiitons specified below i
s ..,( »

(a) Packaging
(1) Model No . Sentinel«2
. Sentinel <25

SLEG-25A; Sentinel-258, LCG-25B;
3 LCG-28C; Sentingl-28C3, -250, ~25E, and -25F

ot e e et p
- il

i z - S
(2) Descriptiaon 3 "‘:::’,, . "

c HEN
&#dpr‘s. The major.components include the
ng flange, “and electrical cennectors.
$¥or the various'Model Nos. are as

~ad "y
The packages are t selectr
main housiwg, tungste#-shield
The approximate dimsfﬁ%’iﬂ

follows: / &

A “ 4 ¢
Model No. ' Dimensions (inches) Weight (1bs.)
Sentinel-25A, LCG-ﬁ'SA ¥ 25 0D x.25 3000
Sentinel-25B, LCG-25B % yu 4 25.00°%25 3300
Sentinel-25C, LCG-25C 52600 x 32 2000
Sentinel-25C3 24 0D x 32 1300
Sentinel-250 25 0D x 27 3300
Sentinel-25E 25 0D x 34 4200
Sentinel-25F 24 0D x 32 14C0

TR A T T TR TR R A N N IR




, Jo—— . nucunu(nucumaroavhoun-onuut“:
2 : - CONDITIONS (continued) UJ. .

Page 2 - Certificate No. 4888 - Revision No. 10 - Docket No. 71-4888

(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.
001-20001, Rev.
001-20002, Ref.

Ag; Mgl 3 Sht. 1, Rev. B

Sentinel-25A, LCGJQM Martin Conpai‘y Brawing Nos.:
NOD13100, Rev. A™
NO013108, Rev. D~ .
001-40000 Rev. A,

Drawiqg Nos.

Sentinel-258, LCG#Zéﬁ:Fr

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

001-70025, Sht. 1, Rev. D
001570088, Shts. 1 & 2, Rev. A
A001-%0036

001-80005

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

Isotopes, Inc. Drawing Nos.:
001C10000, 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
00140019, Rev. B
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us. uua.na REGULATORY COMMISSIOM

‘ :mm CONDITIONS (continued)

Page 3 - Certificate No. 4888 - Revision No. 10 - Docket No. 71-4888 :
Sentinel-250D Martin Company Drawing No. .

001-80004
Isotopes, Inc. Drawing Nos.: .
001010000 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 Inc. Drawing Nos.:
‘lp ?E’%sm 1&2, Rev. E, & Sht. 3

. .

% 8 " &

001-7 g
Gy Y 001-70025, SWt.»J, Rev. D & Sht. 2 "
001-70024, Rev. £~ :
ey 001-40017, Shts'-f & 2, Rev. D »
: 001-40006, Rey. B

v . . .
Sentinel-25F me. Drawing Nos.: K
‘Shts. 1 &72; Rev. H* ‘
. , Rev., C - i

- Rev. C =
" “Rev, D o .

. Rev, A e

b

TFied by Figire 1 of
(b) Content ‘gﬁiﬁ 1985,.@pplication.
ontents )

(1) Type and ferm of material

(1) Strontwn 90 titanate doubly entzsuhted in a Hastelloy or .
Uniloy fuel capSule which me requirements of special form .
radioactive materials or’

|

»

(11) 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

»

i radioactive material. .
. (2) The maximum quantity of material per package .
X 125,000 curies X

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

7
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Ll NRC FORM 6188 CONDITIONS (continued)

(683)

o/ B 8 8 9B S 4 8 s s s B 68 8 8 8

U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 4888 - Revision No. 10 - Docket No. 71-4888

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

In addition to the requirements of Subpart € 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. Operating Procedures Maintenance Program
Sentinel-25A, LCG-25A Appendix E of TES-3206, Appendix F of TES-3206,
as revised as revised
Sentinel-25B, LCG-25B Appe i ot:lgs Appendix F of TES-3209,
"gh:ﬁ ?!DS“ 4 as revised
A /"
Sentinel-25C, LCG-25C ° Abpendix £ of TES-3210, lppendix F of TES-3210,
\:1 as revised 'c\revised
Sentinel-25C3 = Appendix E of TES-3211, Appendix F of TES-3211,
v, t&,revised i 2s rewdsed
Sentinel-250 ¥ E of FES-3212/ * " ppendix F of TE° 3212,
h N 3a : as revﬁggd
Sentinel-25¢ ixf 04‘155-321Q, < Appengggés of TES-3213,
= asTewised e as re
% - — ; l g ‘1::
Sentinel-25F ﬂnpter vm of "IES 3202 . Chaptem 1X of TES-3202,
lscrevisod i as revised

e

The packages autherized by this certif%cnte aroutcreby ap.rlved for use under the
general license prnvisions of 10 CFR §71.12. ?

10. Expiration date: December 31, 1996.

Teledyne Energy Systems applications dated April 26, 1985; and August 19, 1986.

Teledyne supplements dated: November 3, 1986; September 17 and December 2, 1991.

Department of the Air Force supplement dated: November 12, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R Chappell SeZt;on Leader

Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS
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U.S. NUCLEAR REGULATORY COMMISSION

PORM
- 3 CERTIFICATE OF COMPLIANCE
womn FOR RADIOACTIVE MATERIALS PACKAGES
T s CERTIFICATE NUMBER T REVIGION NOMBER | ¢ PACKAGE IDENTIFIGATION NUMBER % PAGE NUMBER [ TOTAL NUMBER PAGES
4909 13 USA/4808.LAF 3 3
2 PREAMBLE

& This centificate is issued to certity that the packaging and contents described in tem 5 below, meets the applicable salety standards set forth in Title 10, Code
of Federal Regulations, Part 71, “Packaging and Transponation of Radioactive Material”

b This certificate does not relieve the consignor from compliance with any requirement of the reguiations of the L § Department of Transportation or other
appliceble reguistory sgencies. Including the government of any country through or into \hich the package will be transpored

3 THIS CERTIFICATE I8 ISSUED ON THE BASIS OF A SAFETY ANALYSIE REPORT OF THE PACKAGE DESIGN OR APPLICATION
& 1SSUED TO (Aame and Adcvress b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

General Electric Company General E1ectr1’c Company application dated
P.0. Box 780 Janua 1994.
Wilmington, NC 2840] h

~\. coocxrruuuua

4 CONDITIONS
This certificate (s conditional upon mlmlmwmm of 10 CFR Part 71, as applicable, and thefc: ons specified below
5 e

; 0 \\‘ .
(a) Packaging -
Q/ \?\

(1) Model No Jwee GE-21PF- k ) ':,4?
(2) Uescmptg 1 ; (/ P‘CA
Overpack, 30 3 1che e (UF,) cylinders.

wo sta]n]ess steel
with wood blocks and
The foam is in

The overpaék is ..1-h; % vonstran;ed
shells. T&)arn{ ; ol ume : shelf‘; € fill
2 upb]ement K/TL-729. A

fire-resi S8 u' ”a"\ 6/ pches t

accordance A , an
stepped an keted ho ¢ the alf of the overpack to
be removed frgaf the base m{‘}c ) cured with fourteen,
3/4-inch bolt/ ‘washer asse s approximately 43-5/8

The verpQ
inches 0D by 95-@ inches long. Maxwmum gr ght of the package is
8,600 pounds.

(3) Drawings * * * * *

The packaging is constructed in accordance with General Electric Company
Drawing No. 769E237 - Sheet Nos. 1 and 2, Rev. 4. In addition, the length of
the 8" x 2.5" tie-down support channel may be from 43 to 55 inches long and
vent holes in the exterior shell may be sealed with plastic plugs.
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WRE FORM S10a CONDITIONS (continued)

16-83)

Page 2 - Certificate No. 4909 - Revision No. 13 - Docket No. 71-4909

(b) Contents

(c)

(1) Type and form of material
Uranium hexafluoride enriched in the U-235 isotope.

(2) Maximum quantity of material per package

(1) Model No. 30A cylinder: 4,950 pounds UF, enriched to not more than 5
w/0 in the U-235 isotope.

(11) Mocel No. 30B cylinder g5, ds UF, enriched to not more than 5
w/o in the u-235'€@ﬁ R(Eﬁu
Fissile Class <::\'

Minimum transport X 5.0 <:>

In addition to b’ ré G WPartgl:
" : AefFF -t be i cted. These
defectsmpr every 12 months,

4 aintgnce Program of
3 7

(a) Prior to shipming
gaskets be replg

whicheveqtcurs fir§

(b) Each pachesing mul

: pheratedygn accordance with
b apph’rﬁon.
(d) The loaded c der must Ve b valv otector. The valve

protector mustsfm replaced in“GdgokBénhce with nor@ handling practice when
the cylinder is ed from the overpack. ‘ss

(e) Prior to each shipment, ainjess eJ!(components of the packaging must
be visually inspected. " Ma~ i ich stainless steel components show
pitting, corrosion, cracking, or pinholes are not authorized for transport.

(c) The packag
the Operat

(a) For packagings which are not seal welded, the joints between the inner and
outer shells (ends) and the side (2nd) panel moldings must be silicone
sealed. The inner and outer overpack gaskets must cover side (end) panel
molding joints (unless seal welded). Except for joints covered by a glued
down gasket, visually inspect all silicone sealed joints and maintain in good
repair prior to each shipment or outside storage (loaded or empty).

(b) A1l body seams and joints for the inner and outer shells (ends) and the side
(end) panel moldings must be continuous welds. Welding must be by a fusion
process in accordance with the American Welding Society Code or American
Society of Mechanical Engineers’ Code.

e —
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NAC FORM 618A CONDITIONS (continued)

583,

Page 3 - Certificate No. 4909 - Revision No. 13 - Docket No. 71-4909

13

12.

General Electric C&any app | 1 oty

Supplement dated O¢ffper

The 30-inch diameter UF, cylinders must be fabricated, inspected, tested and
maintained in accordance with American National Standard N14.]1 (1990 version).
Lylinders must be fabricated in accordance with Section VIII, Division I, of the
ASME (American Society of Mechanical Engineers) Boiler and Pressure Vessel Code
and be ASME Code stamped.

At least once every five years, each packaging must be inspectes to verify the
presence and condition of the insulation. The inspection shall consist of
inserting a probe through each vent hole in both the 1id and base to confirm the
presence and rigidity of the insulation. For packagings which require drying, the
inspection must be performed after drying.

. Shackles are for lifting onehﬂk‘a ﬁG@[e used for tying down the

package during transpor

The package author1zqa>by this certificate is hereby f?\ ved for use under the

general license pr@lons of 10 CFR §71.12.

Expiration date:(k,ové" e

W
I~

/:> Cass R. Chappell, ction Leader

Cask Certwf ion® Section
* ﬁ nsport Systems Branch
nd .

ustrial and
Med1ca, NuC|ear Safety, NMSS
NV 30 1984 '

Date:

11
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U.S. NUCLEAR REGULATORY COMMISSION

T P CERTIFICATE OF COMPLIANCE

Wormn FOR RADIOACTIVE MATERIALS PACKAGES

1 cm'ﬂﬁw b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER |e TOTAL MUMBER PAGES |
4986 31 USA/4986/AF 1 4

3 & below, mesls the spplicable safety standards set forth in Title 10, Code

[ Tn.mmcmnmwdmcm"ymmmmmowmmaucnwmmm
of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Materiai

b This certificate does not relieve the consignor from compliance with any requirement of the reguiations of the U S Depart:.tent of Transportation or other
applicable reguisiory &gencies, inciuding the government of any country through or into which the package will be transported

3 T'UTIGWONMMOFAWMWSIMOFMPM‘WO?\AMICANON
Y:“‘li;ul):ﬂ TO (Neme end Addrass/ b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

General Electric Company } seneral Electric Company application dated
P.0. Box 780 March 17, 1992, as supplemented.
Wilmington, NC 28402 ‘

:t B FEGuages

DOCKET NUMBER

"

4 CONDITIONS L P
This certificate is conditional upon fulfilling thesequirements of 10 CFR Part 71, as applicable, and the copiilions specified below

¢

5
(a) Packaging
(1) Model Nos.: RA-Z‘QHQJRA~3 .

(2) Descriptﬁﬁh o ™ i !
A fuel agsembly and fnﬁiyrodmshipping,cqngéiner. Packagings are right
rectangdlar boxes consisting of an outericontaimer of wdoden construction and
a metal dnner Wainer~sm§¥§mmnw materidY.
¥ A 115181 ' 7 g

B

The metal imner c&vhhnerﬁgﬁrlﬁ inches by 1-8 inct@é by 179 inches long and
“a Madel“No. RA-3

is positioned withiha 1R0-3 weoden’ outer centainer approximately 30
inches by 31 .inches by 207 inches' lang. _Bushioning s provided between the
inner and ofiter containers by phenciic Ampregnated-honeycomb and ethafoam, or
equivalent. Tlbsure is accomglished by bolts, Jatehes, or equivalent. A
pressure relief (breather) valve is provided om “the inner container, and is
set for 0.5 psi d¥fferential. The total weight of the packaging and contents
is 2,800 pounds. . Sy &

(3) Drawings

The packagings are constructed in accordance with the following
GE Drawing Nos.:

769E229, Revision 5, Model RA-3 Outer Container
769£229, Revision 6, Model RA-3 Outer Container
(for contents described in 5(b)(1)(vii) and 5(b)(1)(viii) only)
769£231, Revision 4, Model RA-3 Inner Container
769E232, Revision 4, Model RA-2 Inner Container

(4) Product Container
Five-inch, Schedule 40, stainless steel pipe fitted with screw type or flange

closure. Container shall be vented in the event it contains materials which
decompose at less than 1475°F.

12
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CONDITIONS (continued)

Page Z - Certificate No. 4986 - Revision No. 31 - Docket No. 71-4986

(1) Type
(1)

(i)

(i111)

(iv)

(v)

(vi)

L U JERT T N e e T

5. (b) Contents

and form of material

Unirradiated fuel assemblies with a maximum average U-235 enrichment
of 3.2% by weight. Assembly rods are clad with a nominal 0.032-inch
thickness of Zircaloy and have a nominal fuel peliet outside diameter

of 0.410 inch. Each assembly, made up of a maximum 8 x 8 square array of
fuel rods, must have a maximum fuel length of 174 inches with a maximum
fuel cross-sectional area of 25 square inches.

Unirradiated fuel m maximum average U-235 enrichment
of 2.7% by weight.¢ 1y with a nominal 0.032-inch

thickness of ﬂ‘si;y and have a nomina 1 pellet outside diameter of
0.490 inch. h assembly, made up of a i 7 x 7 square array of
fuel rods,q)t have a maximum fuel length o w inches with a maximum
cross-seq&?pnal area of 25 square inches. A

s A

Unirradiated U0, €uel rods with a maximum U-235 erufichment of 6.5% by
weights.. "Rods (1:% with Zircaloy, Igcdloy, Incopel or stainless steel
such that the ratie of clad to-fuel créss-sectional area be at least
0.26,"and have a max fuel-pellet 3de diametemof 0.508 inch.

Each ot must have  Maximup length of 374 inches. “Fhe clad rods must be
bund1ed (contained)=i \ ro iner descrig in 5(a)(4).

s nes : :

U > L/ . :
Unirnlﬁjate& fuel asse i and x'8 square_@rray with a maximum
fuel cross-séct¥onal arex pf 25! square inches, maxisim fuel length of
174 inghes, and inum earichent of 554-235. “Pellet and
cladding” dimensions: and auchear-pot. ;;p!cificathhs are to be
in acconddnce with the limits established in Secfion 8.0, Appendix A,
Section Iv0 of General Electric application dated "March 17, 1992.

- ikt & '®

Unirradiated #0s fuel assemblies in a 9 x 9-sguare array with a maximum
nominal U-235 earichment of 4.0% by weight and a maximum fuel length of
174 inches. Each fush qm%m%c in up to 74 fuel rods with a
nominal peliet diameterai‘”O} hes as described in Section 7.0,
Appendix C of General Electric application dated March 17, 1992.

Unirradiated UD, fuel assemblies in an 8 x 8 square array with a maximum
fuel cross-sectional area of 25 square inches and a maximum fuel length
of 174 inches. The maximum U-235 enrichment in the assembly does not
exceed 4.025% by weight. Nuclear poison specifications are to be in
accordance with the requirements in Section 8.0, Appendix D, of General
Electric Company application dated March 17, 1992. Pellet and cladding
dimensions are in accordance with the limits established in Section 8.0,
Appendix A of General Electric application dated March 17, 1992.
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: NUCLEAR REGULATORY COMMISSION
N CONDITIONS (continued) — -

| Page 3 - Certificate No. 4986 - Revision No. 31 - Docket No. 71-4986

5.(bj(1) Contents (Continued)

(vii) Unirradiated U0, fuel assemblies with a maximum U-235 enrichment of 5.0% ‘
by weight, and a maximum average U-235 enrichment within any axial zone b
of the assembly of 4.6% by weight. Each assembly is made up of 74 full
and partial length fuel rods in a 9 x 9 square array, and has a max imum .
fuel length of 150 inches and a maximum fuel cross-sectional area of 25 g
square inches. Maximum pellet diameter, minimum clad thickness, poison
rod specifications, and partial length rod specifications are in
accordance with General Electric supplement dated April 16, 1992.

(viii) Unirradiated U0, fuel assemblies with a maximum U-235 enrichment of 4.94%
by weight. Eac assegﬁe_zisprj!tcg 7f 92 full and partial length fuel
rods in a 10 x 10 sguake' array with’a maximum fuel length of 174 inches
and a maximum fuel ‘eross-sectional area &f square inches. Fuel pellet
diameter, minigum clad thickness, and partidl Aength rod specifications
are in accoqg;nce with General Electric suppTements dated October 5 and
November 1B, 1992. ~ .

it

B R U

(2) Maximum quan&jty of;ptterial per package
=

(i) For thé“contents Jescribed in-5¢b) (1) (4 -5(b) (1) (#1)s 5(b)(1)(iv),
5(b) (FYtvi), S(bM{I¥uit): €:

LR TRAL T JEY Y JREY )

Two (f] fuel asselbi§;§, LscrsA ,/_V . : —
(i1) For the)contents described’ fn S(B)(1)(111): .
Two (2)fuel baﬁd;gs.r_ : :

(A bundle s defsned:aﬁﬂan affthgeuehi:nf rods which are either
containedwwithin a product container ‘or strapped together.)

(111) For the contentsfdescribed in 5(b)(1)(v) and. 6(b)(1)(viii):

L S I I T R T I R

One (1) fuel aséembl)ﬂ
(c) Fissile Class I

6. Fach fuel as;embly 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 th® shaath 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. Except for the contents described in 5(b)(1)(vii), polyethylene shipping shims may p
be inserted between rods within the fuel assemblies up to a maximum of 0.20 grams »
H,0 hydrogen equivalent per cubic centimeter averaged over the assembly. For .
contents described in 5(b)(1)(vii), polyethylene shims may be inserted between rods [
within the fuel assembly up to a maximum of 0.10 grams H,0 hydrogen equivalent per I
cubic centimeter averaged over the assembly, and polyethylene holders with a ;
maximum average thickness of 0.338 cm, may be placed surrounding the fuel assembly
up to a maximum of 0.13 grams H,0 hydrogen equivalent per cubic centimeter averaged
~‘ over the assembly.

) 1
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: gm " CONDITIONS (continued)
Page 4 - Certificate No. 4986 - Revision No. 31 - Docket No. 71-4986

T T S T R

3

4
Y

10.

11.

12.

13.

14,

In lieu of the product container specified in 5(a)(4), except for UO, fuel rods
with U-235 enrichment greater than 3.2%, clad rods must be bundled (ﬁound with
steel strappings at two or more locations) with a maximum cross sectional area of
20.0 square inches. The total breaking strength of the strapping must be 30 times
the weight of the bound rods.

The maximum spacing between adjacent rods within the bundle must be 0.012 inch.
The spacing must be maintained by the product container wall, metal strappings or
peripheral metallic dunnage with a melting point greater than 1475°F within the
bundle.

The contents described in 5(2EHFG1V1I1 #83-5(b) (1)(viii) may be shipped in a Model
RA-3 outer container fabrlg; n accordance Uiph GE Drawing No. 769E229,

Revision 6. > o |

Maximum average enn{fhnent means the highest enrlchme .’tveraged over any axial
zone of the assenﬂ}y '{;a

In addition to the requirements of Subpart G of 140 CFR Panthl each packaging
must meet the AcCeptance Jests and Maintenance Program of Chqpter 6 of the
application, and the pa |, must be~prepared.}iflshipment and operated in
accordance with'the Operat i rocedires of: Chq?ter 6 of the*\ppllcation

|
The package authorlzed by -this cert4i#eite.is hlntby approvdiﬁfor use under the

general license provisions ,J&CFR 57} 12
Expiration date: 0ctahlr 31, 1997

.

Fe

- v ® p
m ¥
X
- 1

General Electric Company application dated March 17, 1992.

and March 18, 1993.

General Electric Company supp!ements dated: April 14, Ociober 5, and November 18, 1992;

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Noacy ol goret.

Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

AUG 09 199

Date:

o

1S
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U.S. NUCLEAR REGULATORY COMMISSION

B emb CERTIFICATE OF COMPLIANCE

'; 0GP 71 FOR RADIOACTIVE MATERIALS PACKAGES _
:’ y b REVISION NUMBER P ACKAGE OB TIFICATION NUMBER | 3 PAGE NUMBER [s. TOTAL NUMBER PAGES
- 11 USA/5059/AF 1 >

‘ L] mm-mmwmmummmmmmwmmsm.ummo.omm-mvmnaommtommmmo Code

of Feders! Regulations, Par 71,vmw7mmuma'mmm"
b mmco-MnmmwmmumwnhmywmmmmumlmmuS Dopammw‘rnnwomtmototﬂﬂ
wmmmimmm!dmymmymmmmmmmumtnmpom

THIS CERTIFICA nmoummouwlwmmmmmnmmmmunm
. .-wml::-um-; b rmwmmcxwmmmwm
|

® 5 8 & % % 9 5 5 & 8 % 8 % 8 % . 8

Nuclear Fuel Services, Inc. l Nuclear Fuel Services, Inc., application
P. 0. Box 337, MS 123 dated March 27, 1981, as supplemented.
Erwin, TN 37650 AR REN

CA t ty 1404 J
U4 e oooxeT mmeen 71-6059
4 CONDITIONS

mmummmnmy‘-{k’mmwcrahnn.uwm,muwm.pocmwo«

.

) <

(a) Packaging &7 e

L

Frafler
L

(1) Model Mg.: NFS Urawy] Witrate Tank
g 2 e f
= < \\ >

(2) Descr¥gtion

Bulk ’]’j’quia MMﬁeﬁz‘&argggank ve
is of 41 weldell construct ﬂ bf oy

‘
WE Y
i

5

A

, R B S s W . 43 :
{3er. The 3,800°gallon tank trailer
e 302 stainless steel.

¥

O - o [N
(3) Drawind_ .f;gig '?,“{j f B
T | A ~= St
The tank iler*is constru iR asgaruance with 00T Specification
MC-312. éfi‘ . NS WY
" J1 = ‘.'3‘.
(b) Contents l’f’;

(1) Type and form of maﬁ]% + e &

T %0 8 & % 8 6 8 0 8 0 8 8 & 5 % 80 e NN

Urany] nitrate in dilute acid solution. The maximum U-235 enrichment in
the uranium must not exceed 20% by weight. The U-235 content of the
solution must not exceed 10 grams per liter.

L

.

The total uranium content must not exceed 357 grams per liter (1.5M)

The U0, (NO.).-6H.0 content must not exceed 50 weight percent. The HNO
concen%ratqoﬁ wi?l be normally 0.4M. The freezing temperature of any 3f
the solutions must be less than 32°F.

e —————————————————————r

e 9 & 9§ & & % 5 8 R ¥ 88T N Rl
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10.

; Page 2 - Certificate No. 5059 - Revision No. 11 - 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,
{c) Fissile Class 111
Maximum number of packages per shipment One
The solutior myzt L 30 3 iemperaagi ;% $8° or above at the time of packaging.
iepr transport, Q;ﬁ,‘a enrichments greater than
4% by weight, the shipp ensure that at no po ong the proposed shipping
route that the ambie perature will be less than 32° In the event freezing
weather is encounte the administrative procedures ani:controls as specified in

Nuclear Fuel Servi Inc., application dated March 27 b!ﬁl, must be complied
with for all U- 2’3wnr'(~ ments. P ya

In addition to thé/requiremag R Part. ny

Prior to delivery to a ca

(s

(a) Each packagg. must be ained inlagcordance with

Section 8.%4of the~apﬁﬁm 2 nente ;::
(b) Each packa"— sha® opé Yor sh*lpnentwin accordance
with the 0 ating- 7.0 of ta! appl}gpt1on as

supplemente f, fﬁf "

The package authorjaed by tﬂisﬁkerf ite s ﬁgflby approrad for use unger the
general license progjsions of IO»CRB 571 12. 29,

Expiration date: A“9“<li}l 1996. AN M
/
¥ BEFERENCES .4

o "

Nuclear Fuel Services, Inc., application dated March 27, 1981,

Supplements dated: August 6, 1986, and July 18, 1991,

te:

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDonald, Chief
Transportztion Branch
Division of Safeguards

SEP 3 W91 and Transportation, NMSS

LB T JRNE SN TN NN oM PR S FeR T



________

------------------------

| o CERTIFICATE OF COMPLIANGE ™ ""VCLEAR REGULATORY COMMISSION I
i womn FOR RADIOACTIVE MATERIALS PACKAGES K
4 a.camwu ! oWT‘»’W 4 PAGE NUMBER .von.?umnfis"'

8 This certificate is i8susd 10 Certify that the psckaging end contents described in item £ beiow, meets the applicable satety standards set forth in Titie 10, Codle
of Federal Reguictions, Part 71 “Packaging &nd Transportation of Radioactive Material.”

b This certificste does not relieve the consignor from compliance with any requirement of the reguiations of the U.S. Department of Transporation or other
applicable reguistory agencies. Including the govemnmaent of any country through or into which the package will be transported

3 THIS CERTIFICATE (5 IS8L ED ON THE BASIS OF A SAFETY ANAL YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

ol & ISSUED TO (Namw and Address) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

.l Babcock and ¥Wilcox Babcock and Wilcox Company application

. P.0. Box 785 dated November 29, 1993. ’
| Lynchburg, VA 24505-0785 W
] AR REGU 71-5086 X
i 4 CONDITIONS v : l:
! This certificate s conditional upon h..nuh:@-qmmm of 10 CFR Part 71, as applicable. and % specified below o
- >

QEI
& > P
(a) PackaginaiUJ '\‘?\\ R

(1) "0& No.: . ) \ ‘_r'
(2)  Ddoariptioh e O =
Thg’lnner 1’4, ;'i‘ﬂi , FLef ;w wi

L 8 8. 8 &

nside dimensions of
ner is supported in a

1 h1 JIwides
) y an insertable cage

22 » I' YL - L2
fo by n75 = 5 1 plates, spaced

appr ately 12"\ '”’ rough the center of the

plate ngle iron -1ér fAtainer Mbsure is made with a
14-gaug 1id with :33hge bo1 loc ‘\ring with drop forged lugs,
one cf wh is threaded, having a S/B‘SK ter bolt.

(3) Drawing ****¥

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

(1) Type and form of material

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

s 4 4.8 &

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 weight of U-235 plus zirconium shall not exceed 0.074.
The net weight of the contents shall not exceed 265 pounds.

L L S N J 2awr
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:;!::‘ ORM 6184 CONDITIONS (continued) U.S NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5086 - Revision No. 9 - Docket No. 71-5086

5. (c) Fissile Class I1
Minimum Transport Index 1.4
6. Use of packaging constructed in accordance with United Nuclear Corporation

Drawing No. D-20354-6, Sheet 7, Revision No. 4, and conctructed before
August 31, 1986, is authorized until January 31, 1995.

' £ In addition to the requirements of Subpart G of 10 CFR Part 71:
(a) The package must be pr arﬁ gréhimnt and operated in accordance
1

with Chapter 7 o k p U
{(b) The packagn@t acceptance test“(ﬂ}intained in accordance with

Chapter b he application.

8. The package &'orized by this certificate is her
the general. ]icep:

9. Expiratiokdgate:
[ .

<

? ed for use under
e y’z:rov u

I LEAR TORY COMMISSION

N
Y - \
l(é, ction Leader

/) Cass R. Chappel

* Cask Certifjmmtion Section
*S ck- ansport Systems Branch
Div¥Tsioh of Industrial and
Medical Nuclear Safety, NMSS

JAN 2 6 1995
Date:

15
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U.8. NUCLEAN REGULATORY COMMISSION L

- CERTIFICATE OF COMPLIANCE

T FOR RADIOACTIVE MATERIALS PACKAGES e
& CERTIFICATE NUMBER 5149 nmq?uw Ww ennu’ma .vumuuuruo&’ .

i PREAMBLE

& This certificate is issued to certity that the packaging and contents described in tem 5 beiow meets the applicabile satety standaras set forth in Titie 10, Code
of Federal Reguiations Part 71 “Peckaging and Transporation of Radioactive Materal

b This certificate 0oes not relieve the consignor from compliance with any requirement of the reguiations of the U.S. Depantment of Transportation or other
applicable reguimtory agencies. including the government of any country through or into which the package will be transpored

3 THIS CERTIFICATE I8 ISSUED ON THE BASIS OF A SAFETY ANAL YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

& ISSUED YO (Neme and Address) o TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Babcock & Wilcox Company Babcock & Wilcox Company application
P.0. Box 785 dated September 20, 1979, as supplemented.

Lynchburg, VA 24505 =} RE
YL G{*—’ég

$

‘ C'S?c';!'or:-‘m 18 conditional upon 'umum@ymu of 10 CFR Purt 71, as applicable, and %ﬂc specified below
(a) Packaging Coe’\ o
HoddhLﬂo

De 1pt10n

any’s application
d

on
Se
(b) Contents 1
O A

) Type\add fo
Unirra d fuel Cluétey |
o A A
(2) Maximum q 1;pty of material per packagﬁss

One fuel clusten* ining U- h inserted poison fixture as
specified in Babcock Hlib mpdny’s application dated September 20,

1979.
(c) Fissile Class 111
Maximum number of packages per shinment or Five (5)

per railroad car

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. “
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: .::ac FORM 618A CONDITIONS (continued) U.3. NUCLEAR REGULATORY COMMISSION

Page 2 - Certificate No. 5149 - Revision No. 8 - Docket No. 71-5149

! 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 in the application supplement dated May 18. 1990.

(b) The package shall be maintained in accordance with the Maintenance Program in
the application supplement dated May 18, 1990.

.0 % 8 88 S e E s T

9. Expiration date: June 30, 2000.
REFERENCE

Babcock & Wilcox application dated September 20, 1979, and supplement dated May 18,

. 1990, and April 27, 1995.
% PR REGY f
Q\’ FOR THE U.S. M REGULATORY COMMISSION

,:,3{: Sectlsr) !
¥ iect Offic &
8 efr Mater1ii:}rfety i

|
I 21 .

o e o'o-ov""'-";'h‘o-'_-:wotvoovo.oco-.o,o-mct.-..-ca, T
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U.S. NUCLEAR REGULATORY COMMISSION

- CERTIFICATE OF COMPLIANCE
WCMm T FOR RADIOACTIVE MATERIALS PACKAGES

1 8 CERTIFICATE NUMBER © REVISION NUMBER = PACKAGE IDENTIFICATION NUMBER o PAGE NUMBER leo. TOTAL NUMBER PAGES |
5362 L USA/8362/B( ) 1 2

2 namvunuwmmmaAmmmummvu»mncmeuoamccanon
& 1SSUED TO (Neme snd Address | b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

U.S. Department of Agriculture U.S. Department of Agriculture application

Agricultural Research Service October 17, 1980, as supplemented.

Radiological Safety Staff

6303 Ivy Lane AR RE/

Greenbelt, MD 20770 ra,.,- ™ MK 7 71-5362
o\ el 4

T,

¢ DOCKET NUMBER

~

4 CONDITIONS L .
This certificate is conditions! upon fulfill navequirements of 10 CFR Part 71, as applicable, and Mcwom specified below

v -
i }

-

L3
(a) Packaging ; '
(1) Model No;,;.:"'Naticiawiator ’.. v
] R, % T 7

b
b P
+

-

T

l.. "'V‘ X

A L\

.

s

(2) Descripgj;on

4.4

The package is a cyhimgrical, steel- d, lead-filled weldment 29-3/4" 0D
by 58" high, enclased. ouble-w impact and f#€e shield (overpack)
57" by by !Gfihigﬁ 1t 57Y by 45", The stepped cavity is
9.56" ID by 8-1/4%, 12" 104y| *.and 20" 4D by 1=%5/8". The source
holder (@rawer tssgihﬂy); >y 46.625" with 9=1/2" shielding on
bottom and, 32-1/8* 0w tap shifelded cask insert assembly 20" 0D by
9.52" 10 By 12.12"is 4nstal¥ed at the fop of the cdsk and the entire
assembly 1s"held in place with a 1™ thick steel 1¥d secured with twelve, 17
bolts. A cask’drain line is/sedled with a2 pipepTug. A 39" 0D laminated
plywood plug f¥l¥s the space between the top of\the cask and the overpack.
Plywood will be positioned around the circumférence of the irradiator for

support. The cask w sﬁ£6,029 1bs. -
i 4 .

(3) Drawings

The packaging is constructed in accordance with Lockheed Nuclear Products
Drawing Nos. 442-2093, Rev. 0, 442-2094, Rev. 0, 442-2096, Rev. 0; 442-2098,
Rev. 0; 442-3002, Rev. 0; and U.S. Army Natick Research and Development

PREAMBLE

a mmm-mwmmmmmmgammmrwmmsm.mmwm-Mynmmmmmmu1o.ooo-
of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Materai

b This certificaie does not relieve the consignor t7om compliance with any requirement of the reguiations of the U.S Department of Transporation or other
applicable mmmlmowlmmwmo’my country through or imo which the package will be trancported

N Laboratories Drawing No. FE-81-16, Rev. 0.

{ &
— e e — _
P T I A T T A A T P AT e s m0e v e e T T R L A R R I T e T R . .
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e IICV FORM 8184 CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION !.

Page 2 - Certificate No. 5362 - Revision No. 4 - Docket No. 71-5362

LIRS O MY e ]

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

Cesium-.37 sources meeting requirements for special form radioactive
material.

(2) Maximum quantity of material per package
250,000 Ci.

|

|

|

! 6. In addition to the require tH&uBEQ CFR Part 71, each package shall

f be maintained, operated % pared for sh inqaccordance with the operating
éﬁrogrm in supplement }ay 21, 1992. '

e T m——
[ 2 ) LU JT I zeer

L Y R ey e

procedures and mainten

A The package author by this certificate is hereby ap@ved for use under the
general license p sions of 10 CFR §71.12.

X
8. Expiration date"‘?anu

.S. Department of pgricult 2 1S
- ?
Supplements dated: ‘Qtobe ~" ?'t'.“i

X /
‘:. N e »
TS ACLEAR @wonv COMMISSION |

\

d Cass R.,Chalell, Section Leader
? iffcation Section

< Storage and Transport Systems Branch .
Division of Industrial and .
i FEB 14 1995 Medical Nuclear Safety, NMSS s
8 Date "

.
. e

.
D)
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-

=
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B Sssmid CERTIFICATE OF COMPLIANCE
| womn FOR RADIOACTIVE MATERIALS PACKAGES
1 o CERTIFICATE NUMBER b REVISION NUMBER TPACKAGE TDENTIFICATION NUMBER 5 PAGE NUMBER |+ TOTAL NUMBER PAGES
5450 32 USA/5450/AF 1 1
PREAMBELE

a This certiticate s issued 1o certity that the packaging and contents described in ltem 5 below. meets the applicable satety standargs set forth in Title 10, Code
of Federal Regulations, Part 71 “Packaging and Transportation of Radioactive Material’

b This certificate does not relieve the consignes from comphiance with any requirement of the regulations of the U.5 Department of Transportation or other
applicable regulatory agencies, including the government of any country through Or Into which the package will be transported

GERTIFICATE (5 IBSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
! erﬂm ::)clcnw Agdress b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Westinghouse Electric Corporation l Westinghouse Electric Corporation
lP.O. Box 355 application dated December 20, 1985,
 Pittsburgh, PA 15230 — as-supplemented.

| | I '
l L L A o DOOKET NumBER ‘*”U\'LQEQ

4 CONDITIONS . S ‘
This certificate is conditional upon fultilling thesequirements of 10 CFR Part 71, as applicble, and the conditions specified below

5 P

! .
! ' i
| (a) Packaging i

e

§

(1) Model Nos:: RCC, REC:3 RCC-3, -dnd RCC-#.
o o E3

(2) Description g\ _Lowd JIES
e o o 2

e 4 . »:

Steel fugl elemest cradle“ss: y consisting of a strongback and
adjustable fuel glement ¢

steel outér container by she

Ed 1}

assembly, shock mounted to a 14-gauge
r stiear pounts: Neutron absorber plates are
required for the conteénts ecified. Gross weight “for the RCC is 6,300
Ibs., RCC-1"and RCC-3 s 7,200.Tbs., and RCC-4 is 8,400 1bs.

(3) Drawings

The packagings are constructed in accordance ﬁﬁxﬁ the following
Westinghouse Electric Berporation Drawing Nos.:
5 g U

For the RCC packaging: RCCLO02, Sheets 1 through 3, Rev. 2.
For the RCC-1 packaging: RCCL102, Sheets 1 through 3, Rev. 2.
For the RCC-3 packaging: RCCL302, Sheets 1 through 3, Rev. 2.
For the RCC-4 packaging: RCCL402, Sheet 1, Rev. 3; Sheets 2

through 3, Rev. 2.

(4) Fuel rod container reinforced 13-gauge steel box constructed in accordance
with Westinghouse Electric Corporation Drawing No. C5650D55, Rev. 7.

(5) Dimensions and placement of neutron absorber plates in accordance with
gn?uubered drawing attached to Westinghouse Letter # LA 89-19 dated
/14/89.

24
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CONDITIONS (continued)
j Page 2 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450

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

(i) VUranium dioxide as Zircaloy or stainiess steel clad unirradiated fuel
elements. Two neutron absorber plates consisting of 0.19" thick,
full length stainless steel containing 1.3% minimum boron or 0.15"
thick OFHC copper are required between fuel elements of the following
specifications:

l4x14 15x15 14x14 15x15 17x17 16x16 14x14
Ir Ir SST SST ir Ir Ir

Iype Clad Clad Clad Clad Clad Clad Clad
Pellet diameter 0.344- 0.308-
(nom), in 0.367 0.367 0.384 0.384 0.322 0.322 0.3805
Rod diameter 0.400- 0.360-
(nom), in 0.422 0.422 0.422 0.422 0.374 0.374 0.4
Maximum fuel
length, in 144 144 120 120 168 144 144
Maximum rods/
element 180 204 180 204 264 235 176
Maximum cross
section,
(nom), in sq 7.8 8.4 1.8 8.4 8.4 7.8 7.98
Maximum U-235/
element, kg 17.7 18.3 18.5 18.7 16.95 16.6 19.0
(144°L)
19.8
(168"L)
Maximum U-235
enrichment, w/o 4.0 3.65 4.0 3.65 3.65 4.0 3.85

(i1) Uranium dioxide as Zircaloy clad unirradiated fuel elements contained
within the Model No. RCC-4 packaging. Two neutron absorber plates
consisting of 0.19" thick carbor steel are required between fuel
elements of the following specifications:

17x17
Type Ir Clad
Pellet diameter, in 0.308 - 0.322
Rod diameter, in 0.360 - 0.374
Maximum fuel length, in 168
Maximum rods/element 264
Maximum cross section (nom) in sq 8.4
Maximum U-235/element, kg 19.3
Maximum U-235 enrichment, w/o 3.55
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CONDITIONS (continued)
Page 3 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450

.(b) (1) Type and form of material (continued) |

(111) Uranium dioxide as Zircaloy clad unirradiated fuel elements. Two

neutron absorber plates consisting of carbon steel, 0.035 inches in ;
thickness, with a cermet sq,o coating affixed to each side providing
a total of 0.054 g-6d.0,/cm for both sides of the plate, are -

required between fuel elements of the following specifications:

14x14 15x15 14x14 15x15 17x17 17x17 16x16  16x16 :
Ir Ir SST SST ir ir Ir Ir ;

Type Clad  Clad Clad Clad Clad Clad Clad Clad
Pellet diameter 0.344-
(nom), in 0.367 0.367 0.384 0.38¢4 0.322 0.308 0.322 0.325 "
Rod diameter 0.400- "
(nom), in 0.422 0.422 0.422 0.422 0.374 0.360 0.374 0.382
Maximum fuel !
length, in 144 144 120 120 168 168 144 150 |-
Maximum rods/ |
element 180 204 180 204 64 264 235 236 r
Maximum cross .
section, |
f~m), in sq 7.8 8.4 7.8 8.4 8.4 8.4 7.8 7.98 f
imum U-235/ ,
element, kg 22.1 21.5 23.1 22.0 21.75 18.9 20.7 21.1 ;
(144°L) (1447L) -
5.5 23.3 ®
(168*.) (168"L) ;
Maximum U-235 ;
enrichment, w/o 5.0 4.3 5.0 4.3 4.7 4.3 5.0 5.0 I
15x15 Zr Clad X
Type (B8W Type)
Pellet diameter
(nomj, in 0.367
Rod diameter
(nom), in 0.422
Maximum fuel
length, in 141.8
Rods/element 208

Maximum cross
section, (nom),

in sq 8.5
Maximum U-235/ :
element, kg 17.8 .
Maximum U-235
enrichment, w/o 3.95 v

L 2 2

26



CONDITIONS (continued)

y
6
i Page 4 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450

(b) (1)

o

(iv)

L T SR

(v)

& a8

Y S 8 s % % v v e v N

Continued

Uranfum dioxide as Zircaloy clad unirradiated fuel elements
conlaining a minimum of 48 IFBA rods and 25 Instrument/Guide tubes
per specification and loading pattern described in Westinghouse
drawing SKA-89044, Sheet l Rev. 2. Two neutron absorber plates
consisting of carbon s}e 0.035 inches in thickness, with 4 mils of
6d,0, (0.02 gm-Gd,0,/cm’) affixed to each side of the plate are
requirod between fuel elements of the following specifications:

17 x 17

Type Ir Clad
Pellet diameter

(nom), in 0.308
Rod diameter

(nom), in 0.360
Maximum fuel

length, i 168
Maximum rods/

element 264
Maximum cross section

(rom), in sq 8.4
Maximum U-235/

element, kg 22.5 (144"L)
Minimum Zr8,

rods/assembly 48
Minimum ZrB, IFBA 108

length, in
Maximum U-235

enrichment, w/o 4.85

Uranium dioxide as Zircaloy clad unirradiated fuel elements. Two
neutron absorber plates consisting of carbon st;el 0.035 inches in
thickness, with 4 mils of Gd,0, (0.02gm-Gd,0./cm’) affixed to each
side of the plate are requlredsbetueen fué1 elements of the following

specification:
17 x 17

Type Ir Clad
Pellet diameter

(nom), in 0.308
Rod diameter (nom), in 0.360
Maximum fuel length, in 168
Maximum rods/element 264
Maximum cross section (nom), in sq 8.4
Maximum U-235/element, kg 22.5 (1447L)
Maximum U-235 enrichment, w/0 4.85

“

L 2 )
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CONDITIONS (continued)
Page 5 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450

N 2 )

(b) (1) Continued

(vi) Uranium dioxide as Zircaloy or stainless steel clad unirradiated fuel rods
of the following specifications:

SST Ir ir lr Ir Ir

. %0 9 % 8

Lype Clad Clad Clad Clad (Clad clad .
Pellet diameter 0.344- 0.308- "
(nom), in 0.38¢ 0.367 0.322 ©0.322 0.3805 0.325 s
Rod diameter, 0.400- 0.360- .
in 0.422 0.422 0.374 0.374 0.44 0.382
Fuel length (max),
in 120 144 168 144 144 150 I
U-235 enrichment L.
(max), w/o I.
Note (1) 4.0 4.0 3.65 4.0 3.85 “--
Note (2) 4.2 4.2 4.3 4.3 --- 4.2 .
Note (3) --- “-- 3.55 - --- .-
Notes: .
(1) Two meutron absorber plates consisting of 0.19-inch thick, full "
length stainless steel containing 1.3% (minimum) Boron or 0.19-inch .
thick OFHC copper are required between the rod boxes. .

(2) Two neutron absorber plates consisting of carbon steel, ?.035 inch in
thickness, with 4 mils of 6d.0, (minimum 0.02 gm 6d OgQCI ) affixed to K
each side of the plate are required between the ro& xes. .

(3) Two neutron absorber plates consisting of 0.19-inch thick carbon
steel are required between the rod boxes.

(vii) Unirradiated, uranium dioxide, zircaloy clad fuel elements, with annular .
pellets at the top and bottom ends of the active fuel length. 'iwo neutron |-
absorber plates consisting of carbon steel, 0.035 inches in thickness, with
2 cerles 6d,0, coating affixed to each side providing a total of 0.054 g-
“20{“ for both sides of the piate, are required between fuel elements.
The fuel assemblies shall be held in place by at least 7 clamping frame
arms. Specifications for the fuel elements ave as follows:

1
|

U JUE JE MOu JM JUC Y JNE g

Type 14x14 14x14 CE-]
Pellet diameter (nom), in 0.3444 0.3765
Annular pellet inner diameter (nom), in 0.172 0.183 .
Rod diameter (nom), in 0.4000 0.4400 d
Maximum active fuel length (nom), in 144 136.25 ’
Solid pellet stack length, in 132 122.65 s
Annular pellet stack length at the top and

bottom ends of the active fuel length, in 6 6.8
Rods/element 179 176
Maximum cross section, (nom), in sq 7.8 8.110
Maximum U-235/element, kg 18.1 18.6

Maximum U-235 enrichment, w/o 5.0 4.8



:I CONDRITIONS (continued)

Page 6 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450

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

(i) For the contents described in 5(b

)(1)(1), 5(b)(1)(i1),
5(b)(1)(111), 5(b)(1)(iv), and 5(b)(1)(vii):

) (i
1)(vii):

Two fuel elements
(11) For the contents described in 5(b)(1)(v):
One fuel element

(i11) For the contents described in 5(b)(1)(vi):

Two inner containers containing not more than 80 kilograms
U-235

(¢) Fissile Class !

6. 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 biocks 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.

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

Alternatively, the fuel assembly may be enclosed in an elon?ated 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 th~
lower end of the assembly is unobstructed. When folding is used, the port of
the sheath that is folded back will be cinched with tape near its end to hoiu it
in place, and the length will be such that when the assembly is loaded in the
packaging, the folded sheath will be clamped in place in at least two grid
locations. The top end of the bag may be gathered together and taped closed.
However, the top end then will be slit on all four sides. The slits will run
perpendicular to the axis of the assembly and will extend the inner distance
between the top nozzle pads and spring clamps (approximately 60% 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.

i 8. Use of packaging fabricated after February 28, 1986, is not authorized.

i 9. The gross weight must not exceed 6,300 pounds for the RCC packaging, 7,200 pounds
for the RCC-1 and RCC-3 packagings, and 8,400 pounds for the RCC-4 packaging.




“ e e
" CONDITIONS (continued)

o e 7 - Certificate No. 5450 - Revision No. 32 - Docket No. 71-5450 -

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

i
|
' (a) The package must be maintained in accordance with the maintenance g
procedures submitted with Westinghouse supplements dated June 20, September B
I 16, and September 19, 1991. .
:
|

(b) The package must be prepared for shipment and operated in accordance with
the operating procedures submitted with Westinghouse supplements dated June
20, September 16, and September 19, 19%91.

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

12. Expiration date: September 30, 1996.

REFERENCES
Westinghouse Electric Corporation application dated December 20, 1985.
Supplements dated: April 28, July 1, 21, 1986; January 4, February 14, April 18,
October 5, and November 30, 1989; March 5, April 17, June 20, September 16, September
19, and September 24, 1991; February 11, March 21, and May 27, 1994.

Department of Energy supplement dated: March 1, 1984,
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo B Lheppall

Cass R. Chappell, Section Leader .
Cask Certification Section
Storage and Transport Systems Branch t
Division of Industrial and

JN 29 1994 Medical Nuclear Safety, NMSS l

Date:
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[—— U.S. NUCLEAR SEGULATORY COMMISSION 8
JE CERTIFICATE OF COMPLIANCE s
i eomn FOR RADIOACTIVE MATERIALS FACKAGES fo

| ——— |
L TE NUMBER b REVISION [ IDENTIFICAT NUMBER d PAGE NUMBER |e TOTAL NUMBER PAGES |
| o g USA/5580/8( i 2 :
le
2 PREAMBLE fs

& This certificate is issued 10 certity that the packaging and contents described in tem 5 below meets the applicable safety standards set forth in Title 10, Code 1_

of Federa! Reguiations, Part 71, “P ging and Transportation of Radicactive Material”

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

3 THIS CERTIF CATE IS IBSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISSUED TO /Neme an' Adaress b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

!
U.S. Department of Energy l Safety Analysis Report for S5W Power Unit
Division of Naval Reactors: shipping container dated August 9, 1968,

Washington, DC 20585 ~ o5 amended.

.A-f ¢ @n m“-';, H'SSBO
4 CONDITIONS

This certificate is conditional upon fultilling mo-noummu of 10 CFR Part 71, as applicable, and M ooumom specified balow

P

5

(a) Packaging

4
Moy

s

(1) Model No.:  S5W Power umit I7 % s
- \ % e .. ¢
(2) Descriptioh. =7 / E ¥ - ~
: % N -’
f The S5W Power Unit shipping eontainer (RHSQ}-%S a container and support
assembly designed to shlpw Uﬂaﬁvﬂ reactor pom units. The PUSC
is comprised essentiglly of thre ]in~assenblies= (l)ylhe outer frame, (2)
. the inner frame, and. the’ ng ‘comtainer.” Durlng;:hwpment the
. shipping container s ‘boltad to. ﬂllnsr frame in a hortzontal position.

Two trunnions welded to the middle section of the shipwing container support
the lower end of the contatner-and also prowide the s whereby the
container can befrptated from the horizontal (shipping) attitude to the
vertical (loading<wmloading) attitude in the inner.frame. The trunnions
turn in trunnion bases which are bolted to the \fmer frame. The inner frame

and shipping container qbwori g uF)uter frame and pedestal through
f

80 elastic shock mounts, ea ured to both the inner frame and
outer frame.

5. & 8 4 B a8 8 R s

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
loaded PUSC is approximately 127,900 1bs.

(3) Drawings

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing Nos. 936F963, Rev. 3 and 936F364, Rev. 2.

4w
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CONDITIONS (continued)
Page 2 - Certificate No. 5580 - Revision No. 5 - Docket No. 71-5580

5. (b) Contents
(1) Type and form of material
Unirradiated fuel azsemblies of the following type,

(i) S5W Core 4 power unit with control rods installed and secured in
place by holddown mechanism.

(1) S36 Core 3 power unit with control rods installed and secured in
place by holddown mechanism.

(111) DMC Power UniwgoanEl@s( ;nstaned and secured in place by

holddown

T
(2) Maximum qu;n¢§;y of material per package 4 >

One fuel embly as described in 5(b)(1)(1), 5(49}1)(11), or
s(b)1) G331

(c) Fissile Cldis

-

Safety Analysis Report figr SSW Power IR ng Capgpiner, WABD-0P (R)SA-620 dated
August 9, 1968; Addendunvso WAPD- OP(R)SAaBZO dat-d er 28.‘1987

Naval Reactors Supplement5<ﬂpteg March 2 1992 (6092-033ﬂ§}
) * FOR T‘é U.& NUCLEAR REGULATORY COMMISSION

W/f/zw@»,//
Charles E. MacDonald, Chie

Transportation Branch
Division of Safeguards and
Transportation, NMSS
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’ FORM U.S. NUCLEAR REGULATORY COMMISSION B
K CERTIFICATE OF COMPLIANCE "
 Baninhiy FOR RADIOACTIVE MATERIALS PACKAGES s
| 1 & CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER o PAGE NUMBER [o TOTAL NUMBER PAGES i'
5607 , 8 _USA/5607/B{ ¥ - 3— (B

2 PREAMBLE ‘ .

2 This certificate it issued (o certify that the packaging and contents described in item § below. meets the applicable safety stanaards set forth in Title 10, Code s

of Federal Regulations, Part 71, “Packaging and Transporation of Radioactive Material.’ "

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

i.

‘y.

e T A a5 WSor S8 e Ciamn :
U.S. Department of Energy T-2 Shipping Package, Safety Analysis .:
EH-33.2 Report, Draft: April 1980, 8
Washington, DC 20585 as supplemented. f

¥ ;4‘ ‘-. 2 *

= ;; ¢ DOCKET NUMBER n;%n7 T.

- N i

‘ mmt::nuncwﬂma upon futfiliing thewrequirements of 10 CFR Part 71, as applicable. undmdcfmmwmcdbdow ;-

5 T - io

» I

(a) Packaging ol o V. "
(1) Model Noks, T-2 o ’

3 > 5 ' . L

(2) Descriptyan ¥ e °

- PR % W W .. ; - e fo

Packaging.for irvadiated.reactor fuel-dnd comporents coRsisting of a lead ¥

encased n steelicask, rsﬂhﬁgkpgtﬂmm vessel insert and shipping case. |g

- vl VLI < ;

The cask §sia doublé-walled steel circular cylinder with thickened shielding !

in the cenper portiom: . The P} cavity §5 6.065 taches in diameter by 100 |8

inches 102§.‘1,» The tead shielding 1s-8.0_isches thiok along a 45-inch center .

section reduced to 4.2 inches at each 3=inch end.Section. The containment I

vessel is positdpned within the cask. Cask clostiwe is accomplished by a .

gasketed and boTpéd steel plug. The cask is £nctosed in the shipping case L

which is 36 inches in g:meter by 133 inches Yong welded to a 4-foot by o

6-foot steel pallet. - %m@xm u!;e_ggh&gnf the packaging 1s 18,400 pounds. .

lh

X

E.

L
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: YORY »
WAC FORM 8184 CONDITIONS (continued) U.S. NUCLEAR REGULATOR  COMMISSION

Page 2 - Certificate No. 5607 - Revision No. 8 - Docket No. 71-5607 :

5.(a) (3) Drawings

(1) The shipping case is constructed in accordance with DuPont Drawing Nos.
W716539, Rev. 0; 180191, Rev. 1; 180192, Rev. 0; 180193, Rev. I; 180194 I’
Rev. 0; 180197, Rev. 0; W716538, Rev. 0; 180195, Rev. 0; 180196, Rev. 0; *

and 180089, Rev. 0. ¥

(i1) The cask is constructed in accordance with General Electric Drawing Nos.
9190755, Rev. 0; 135C5202, Rev.0; 153F966, Rev. 0; and 10603721 Rev. 0;
or it 1s constructed in accordance with DuPont Draw1ng Nos. H239S34
Rev. 2*; 147214, Rev. 15; 147215, Rev. 2*; and 147216, Rev. 1.

Laboratory Drawing No W D, Rev 7; W0147-0228-DD, Rev. 6;
W0147-0229-DC, Rew: ?\B HE&&? 3; H0147 0234-DC, Rev. 4; and
W0147-0312- DE Re

(iv) The TREAT ;ﬁssel insert is constructed in acfordance with Westinghouse

any Drawing Nos.: H-3-39082, Sheet€ 1 through 4 and 6, Rev.

(i11) The ANL insert is constructed in accordance with Argonne National f.
l
Hanford :

0, and $ 5, Rev. 1; H-3- 36134 Sheet 1, Rev’ 3 and Sheet 2, Rev 23 .

and H- -3736823, Shpet 1, Rev. 1 and Sheets 2 2 through.4, Rev. 0. .

(b) Contents ’)ﬁj@ . _;’)EJE: ‘@ .
[ 4 g * - .}. ,' :3 ?‘“. L

> 3 oo B

(1) Type and form of materiiig / ‘

R e "“'»

(i) Irradtated clad fue -the form o-%‘{kb’d met,al oxt?&s, nitrides, and
carbides of ‘urenium, - p rixed uranium-plabonium conta1ned
withifi ‘the AN dnsert or ssel insert. The.&dad fuel may contain |
small mnhtwsni Naw _ Sé:mmn;‘coo]iqg-tlme must be no less B
than 150" days :c~2;’1,« N s

=

3

*"‘e"’i

)

(i1) Irrad1ated clad fuel pins- of uramum %‘bnde em‘.ached to up to 3.0 w/o in |§
U-235 contained within the ANL %nsert or TREAJ vessel insert. Average
exposure of faed not to exceed 18 megawattedays per kilogram. The clad .
fuel may contdim small quantities of w? or NaK. The minimum cooling time |R
must be no less thapiS0 days

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

*As provided in the April 12, 1983, supplement.

R = j

= o
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j B feanee CONDITIONS (continued)

J Page 3 - Certificate No. 5607 - Revision No. 8 - Docket No. 71-5607

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

Internal decay heat not to exceed 208 watts, and:

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

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

(c) Fissile Class for the material described in S5(b)(1)(i) and 5(b)(1)(ii), and .
limited in 5(b)(2)(1) and 5(b)(2)(i1) I

6. The contents must be shipped d Nh underwater the package must be
dried using Consumer Power eg{' z Cask Liner Assembly Drying
, Rev. 1, 11/12/

[ 2

Procedure," Proc. No.

7. The ANL Insert and FdE}T Vessel insert must be Teak tésreu prior to first use and
annually thereafteridn accordance with the procedures sp!ﬁaf]ed in Argonne National
Laboratories Document No. W0195-0054-ES-00.

b=

8. Prior to each shi ment.'tp&ﬂ@:ckage must be le s(ed in accordance with
procedures spec T’ ed in A:& toﬂEH/N 2, Rev. ¢,  March 17, 1981.
> - ,n

o - ARSI Cime Pedeie of Sgbpart 6 o}%iozcm Part rrand the other

conditions of tﬁﬁs cert1f1ca§2} 0 "mafg?;

e -
(a) The packagé shalt be operal?i arb red for shipment;za accordance with the
Operating Proceddra: iﬂfChaﬁtp } the appllcitvon asusupplemented and

.....

(b) The package*‘must be «mnw»hmmcemtn the !falntenance Program of
Chapter 8 of<the application, as snpp}emeq&aﬂ

e 8 8 9 N s

10. The package authorlzed by this certificate is hereby app*oved for use under the
general license prov1sqous of 10 CFR §71.12.

LA L IR RN JURRE e R RN ZERN )

11. Expiration date: May 31, 1998, <
i

REFERENCES
DuPont Safety Analysis Report, Draft April 1980.

8 & % 9 85e

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

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

WA AW/ 4

Charles E. MacDonald, Chief
Transportation Branch

.

|
5

. .

Division of Industrial and s

9 Medical Nuclear Safety, NMSS
y MAY 2 0 198 R
Date: 38 .
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U.S. NUCLEAR REGULATORY

R e CERTIFICATE OF COMPLIANCE
womn MMNMMPAW )
e IDENTIFICATION NUMBER T PAGE MUMBER |v TOTAL NUMBER PAGES |
FEVISKON NUMBEF c
T 7 A 't USA/5740/8( ) ] 3
2 PREAMBLE

o mm-mwmnnmwmmmmswou.Mwwm-oaymmmwtommmmc,m
dww.mn,mmwrmmmmmm"

b mmmmmuwtmmmmymmnmm'mmm-mmus WtoﬂYmnapomnonotomof
memnmdmmwwvmrmmmmmuumm

THIS CERTIFICA SSUED mmAmmmmamnmmouoamunm )
. . “W&‘ﬂﬁw b mwmnmnouocmomoummrm

U.S. Department of Energy Safety Analysis Report for Packaging (SARP) of
Dak Ridge Field Office the Oak Ridge National Laboratory TRU Californium
P.0. Box 2001 Shipping Container, August 7, 1981, Rev. of

Oak Ridge, TN 37831 e t'&o

;:Olg%zg:09/Rl, as supplemented.
v Y 41K
! , ¢ DOCKET NUMBER b

‘ ;n-m-mwamegﬁytmatocmm71nwm.mmwmwmwo-

; =
(a) Packaging - T

“D
(1) Model No.: “QRNL TR
e

'h‘rnium Shipping Container
(2) oescripti&t 3 fa -
A 304 staemless stpel’zef

consists two, '3 *innf‘f
by a 6-in cy1in3!i ] e
1-inch thicksstainYes

e\
; »

pping cask. The outer shell

Wnc! meter hemispherical heads joined
cyltadrical cavity has a

iYess | #5 3 inches in diameter x 6 inches long.

Shielding ists oy i Blackkurn Limonite cencrete having a

density of oximage iy 43, Upper_and lower Jevel

ball valves ted dt the end of concrete#illed plags define, isolate, and

seal the cavity?,Both of these plugs-have B-ring seals, are bolted in place

and are protectéﬂE:é;h a gasketed-cover plate. Fusible plugs are located in

the cover plates the shell. '

The top ball valve and &gt‘y ﬁreg}acéi«by other plugs for multiple source
ained™in Spe

shipments. Sources are con cial form inner containers.

The cask is mounted onto a l-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.

T I TIT A AT s s s s WS S8 § 89 V. W




CONDITIONS (continued)
i Page 2 - Certificate No. 5740 - Revision No. & - Docket No. 71-5740 ;
5. (a)(3) Drawing I:
The package and special trailer are constructed in accordance with Oak Ridge 1:

National Laboratory (ORNL) Drawing Nos.:
M-11230-EN-001-D Rev.
M-11230-EN-002-D Rev.
M-11230-EN-003-D Rev.
M-11230-EN-004-D Rev.
M-11230-EN-005-D Rev.
M-11230-EN-006-D Rev.
M-11230-EN-007-D Rev.
M-11230-EN-008-D Rev. R E
M-11230-EN-012-E Rev.

M-11230-EN-014-E Rev. QPR GU{
M-11230-EN-017-D R \3. 7
M-11230-EN-018-E
(Appendix A, Au 7, 1981 revision of 0RNL-5409/R){_:as supplemented.)

.
=
.

Wa—OoOoOONODO S

(b) Contents :  of
S )
(1) Type awfom o \

>

The céﬂents cons¥s

8erke¥m (Bk), CEtw
a solk_(meta}\‘o "}

that MEet the neguiee

picium (Am), €Wrium (Cm),

mium (Es), Zhd Fermium (Fm) as

;’ ~salt), contdined in capsule(s)
ofm radioactiVe material.

ror nGgprencs Bt dagTOn—
Three (M(yms and the m 'f‘?‘“" -j_ﬁ!’er'r%ﬁheat not- to exceed 5 watts.

. 6. The contents described/kgb)(l) must be shipped in i§é§1 welded special form
: inner container as describfd iggsection 5.2.1 °f43fe application.

R 7. In addition to the reguirements oftbp* Eﬁ‘f 10 CFR Part 71:

(2) Haximumannt

» .
4
SNE

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

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

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

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

¥ 10. Expiration date: June 30, 1996.

LN R T e
Rt
P



8l safety Analysis Report for Packaging (SARP) of the Oak Ridge National Laboratory TRU

|

|

|
REFERENCES i:
j Califernium Shipping Container, August 7, 1981, revision of Report No. ORNL-5409/R1. !

1 Supplements dated: April 4, 1986; March 26, April 23, and May 10, 1991; and June 4,
N 1992. L.
. i
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. MacDona hief
“:> Transportation BranchC:.
‘EF' Division of Safeguards™.«

and Transportatien, NMSS,

y Date:




U.8. NUCLEAR REGULA COMMISSION |
S CERTIFICATE OF COMPLIANCE A—

wemn FOR RADIOACTIVE MATERIALS PACKAGES

T 8 CERTIFICATE NUMBER b REVISION NUMBER © PACKAGE IDENTIFICATION NUMBER | d PAGE NUMBEF |e TOTAL NUMBER PAGES
5757 5 USA/5757/B( )F 1 2

1 PREAMPLE

& This certificate 1s issued to certity that moucnomqwoommducnmm tem 5§ below. meets the applicable safety standards set forth in Title 10, Code
of Federa! Regulations. Part 71, “Packaging and Transportation of Radioactive Material

b This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U.S Department of Transportation or other
applicable reguistory sgencies. including the governmaent of any country through or into which the package will be transporec

3 THIE CERTIFICATE IS ISSUED ON THE BASIS OF A SBAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN ORt APPLICATION

& ISSUED TO /Nemw ang Address/ | b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION )
U.S. Department of Energy l Safety Analysis Report for S5W Refueling
Division of Naval Reactors ! Source shipping container dated February 14,
Washington, DC 20585 ~4968.,
A KD,
L} ‘¢ DOCKET ML713’575} ¥
4 CONDITIONS : oy
This certificate is conditional upon tultiliing thesrequirements of 10 CFR Part 71, as applicable, and Mcqinom specifisd below
5 fromrt '
* “asf 3
(a) Packaging .~ , 5
(1) Model No.: S5W Refueling Source 4,;_, !;;
! . ) 5> [ L C
e < ; tﬁl Ay ,‘al :{ : ‘-
(2) Descrfpt1on X 3 oA i?{ ~ o’

&cﬂtlﬁner cons1stk&of two structures,
ino»tn overal? en pe of 5 feet, 5

:-inches temsgth. outer structure, the
‘pulyethytene 11-442 inches thick with an
0D of $*feet 4 inches and Ten ximatc ¥ feet 2 inches. The
polyethy¥epe is canned in a 1/2-inclthick cartiom steel shell. The inner
structure; 4he replacement and “¥nstallation comtainer, fits into the
cavity of theuter structure. This assempl{_ consists of a 6-1/2 inch 0D,
79-5/8 inches Aong stainless central tub ich is plugged at both ends

by machined sta1n]!55 steel forging. ,Three cavities are machined in the
» bottom end plug to n*m#e "%ﬂ source assemblies. A jacket of

lead, 6 inches thick, encirCles”the central tube and this innermost layer
of shielding is a attenuate the gamma radiation. A wall of polyethylene,
8-1/2 inches thick, surrounds the lead shield and is canned with a 1/2-
inch thick carbon steel plate. €ross weight is approximately 19,000
pounds .

The SS5W Refueling s»ans
one nested within thé-at
1nche!vlamewgy 9 feet,
shippifio, contaiser, 45 -a.

=

& .8 8 8

(3) Drawings

The packaging is constructed in accordance with Mestinghouse Electric
Corporation Drawing Nos. 905D318, Rev. C; 905D315, Rev. F and 9050285,
Rev. A.

o
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Page 2 - Certificate No. 5757 - Revision No. 5 - Docket No. 71-5757

5. (b)
(1)

(2)

Contents

Type and form of material

(1)

(11)

(1)

Radium-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.

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 materbl‘ pﬁ Eﬁge
One, two, or\:g}%eutron sourcyé scribed in 5(b)(1)(i) and

limited ts:; al content of not moré“than 940 curies, with radium
limited ot more than 2.5 curies (gmsr,n d total emission rate of
3.8 x n/sec. These sources are limited 2o a combined surface

cont ation of not more than an A, quantithif radioactive material.

- '
Oni;flwo:*gf ee neutron sources v cribéﬁ“in 5(b)(1)(ii) and
e than 925 turies and total
hese sourcis. are limited to a
4more than\am A, quantity of

joactive mat l. fogwA J ' >

- f wmaﬁfi" ‘ el
b+ TIVENRC o o~
(c) Fissile t‘3ss :%? A s A g LN 7 o
RS T A PR e Z iz S
9. The package adzﬁnrizéayﬁfzghisf , “%s _heyeby approved for use under the
general Hcensqyoviqugs,ﬂf : ~.I’Z;§: e

10. Expiration date:“bggember 31, 1997.

"

iy it _,_ ""‘

\'rf}

F &
| ’5% %*ﬁ' |
Safety Analysis Report for S5W Refueling rce Shipping Container, WAPD-OP(R)S-2473
dated February 14, 1968.

Supplements:
1975; and Naval Reactors letter G#92-03738, dated October 15, 1997.

Date:

Bettis Atomic Power Laboratory letter WAPD-OP(R)C-474 dated December 22,

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

CEarles E. MacDonald, Chief

Transportation Branch
Division of Safeguards
and Transportation, NMSS

L2 JRE N AR L R
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U.S. NUCLEAR REGULATORY COMMISSION B

e CERTIFICATE OF COMPLIANCE K
womn FOR RADIOACTIVE MATERIALS PACKAGES g

A 1 a CERTIFICATE NUMBER b, REVIG/ON NUMBER © PACKAGE IDENTIFICATION NUMBER | o PAGE NUMBER |o. TOTAL NUMBER PAGES |1
5796 | 13 USA/5796/B(U) 1 2 |

2 PREAMBLE
& This certificate & issued 10 certity that the packaging and contents described in item 5 below, meets the applicable satety standards set forth in Title 10, Coce

of Federal Regulations, Part 71 “Packaging and Transportation of Radioactive Maternial "

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

3 THIS CERTIFICATE I8 IBSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

& IBSUED TO (ANeme ang Address) : b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION -
Advanced Medical Systems Inc. Advanced Medical Systems, Inc. application :
121 North Eagle Street dated June 26, 1992, as supplemented. .

Geneva, OH 4404! n 4
al ol i

};oocurruuuu: '71—5795

-

4 CONDITIONS
This certificate s conditional upon tulfilling mmnmm of 10 CFR Part 71, as applicable, and the coﬂmom specified below

- .

f

5 p— _
(a) Packaging ‘ , e :
(1) Model Nos.: ™ 181375 and ‘181361 Y7 o :

(2) Descriptiaf ;f; b 1;? - ,' E
Overpacks that provide ilpacl and thermal ’rotectzon fo¢:ﬁeletherapy head .

assemblies’ pr sounce exchange assembligs.  the cubical ewerpacks covered with
16 guage steel panels. Reinforcing steel straps and angies are welded
together am® spaced ®o 1imit” ‘opesings between them«ts less than 6

inches. SKTd runners’. ided to. facilitate fork ¥ift usage. Dimensions
of the Mode¥™No. 181375 are 43.5™( x39:75%/x 41"H with a maximum gross
weight of 3,750 pounds. Oimensions of theModel No, 481361 are 39"L x
34.25"W x 445" with a maximum gross weight of 4 ,000" pounds.

L2 JER T T e ey

".,,‘

(3) Drawing

(i) The Model No. 181§7§ pjikag’ng g{ comstructed in accordance with Advanced
Medical Systems, Inc. Drawing N as specified in Section 1.3.1 (p 1-11)

of the application.

C 20 ZONC N BT 2NN I oy

% (i1) The Model No. 181361 packaging is constructed in accordance with Advanced
| Medical Systems, Inc. Drawing Nos. as specified in Section 1.3.2 (p 1-12)
of the application.




CONDITIONS (continued)
Page 2 - Certificate No. 5796 - Revision No. 13 - 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

(11) 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 unt;; e

(i1) 2,200 cur\e;VGf cesium 137 with a“radioactive decay heat load not
to enggd 17 watts. '

-

-~
7N

In addition to theQ;squirements of Subpart G of 10 CFR Ptf;'7l'

(a) The packagegmust .be-aperated and prepared fer sb‘pment«an accordance with
the Operatiog‘Procéapdbs*of Chapter 7 of thﬂ 1gp11cat1onu

(b) Each packt?*ng must }he Accaptauce T¢s§s and Maintenance program of
at "

Chapter 8,{ the applic
Use of packagilg'fabrjcated 15:1'11%;1 3].:“:1“& is oot autﬂomzed

The packages au!horlzéﬂfhy this ee?tikiédte-are hereby approved for use under the
general license thiM 10 HR ﬂlﬂ! t :

-.-—

Expiration date: ‘dMly 31; 991,

»
> 4
7

" L\
Advanced Medical Systems, l appLzFat1on dated June¥26 1992

Supplements dated: August 13 and 0ctob§¥ 15‘ 1552
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

ok [ Tl

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS




U.S. NUCLEAR REGULATORY COMMISSION
T e CERTIFICATE OF COMPLIANCE
womn FOR RADIOACTIVE MATERIALS PACKAGES
1 & CERTIFICATE NUMBER b REVISION NUMBER + PACKAGE IDENTIFICATION NUMBER 4 PAGE NUMBER |s TOTAL NUMBER PAGES
5797 10 USA/5797/B(U)EF 1 3
¢ PREAMBLE

a This certificate is issued 10 certity that the packaging and contents described in ftem & below, meets the applicabie safety standards set forth in Title 10, Code
of Federal Reyulations. 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 Trangportation or other
applicable reguistory agencies, including the government of any country through or into which the packags will be transported

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

A ISSUED TO (Nerme and Address) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy i U.S. Department of Energy
EH 33.2 application dated May 30, 1991,
Washington, DC 20585 l as supplemented.

LA

’

4 CONDITIONS % 4
This certificate is conditional upon fultilling thewequirements of 10 CFR Part 71, as applicable. and the comtktions specifisd below

L) $ oo,

(a) Packaging i

(1) Modelgﬂz.: rhnﬁffNFIR Unirradiated Fuel £¥ement“Shipping Container, and
1 Outer WFIR Unirradiated Fuel Element Shipping Container

o Ty »
(2) Des€giption £ ‘ = -
; _ e AN f.;é: ; ..,
Pac?Efing for untrradteted fissile padioactive material as fuel elements
foruthe High Flux P&ot’qt aatYor'(HEIR). - The coftdiners are right
circular cylinders wiga b [1-gauge carbon steel shell. The 1id is

|
|
|
|

attached to-th@contather with sixteen 378-16x1-fmeh steel bolts. The
steel shell TsFilled with stacked, l-#nch highy Douglas fir plywood
rings” Ihe pTywood rings form.a ceptral cavity*which is lined with I-inch
thick polyethylene foam: ¥ L8

The packagﬁ&g*for the inner HFIR fuel element has overall dimensions of
25 inches 0D ®y 45 inches high, a 10-7/8=inch diameter by 30-1/4-inch deep

cavity, and a 660%peu§g;grqss :;jghg,
% W

(3)

The packaging for the outer HFIR fuel element has overall dimensions 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.

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. C, and M-20978-EL-008E, Rev.B.

(i1)  The packaging for the outer HFIR fuel is constructed in accordance

with Martin Marietta Energy Systems, Inc., Drawing Nos.

M-20978-EL-002E, Rev. C, and M-20978-EL-008E, Rev.B.
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R S5 e CONDITIONS (continued)

:| Page 2 - Certificate No. 5797 - Revision No. 10 - Docket No. 71-5797

5. (b). Contents

(1) Type and form of material

Uranium as U;0,-A1 cermet, enriched up to 95% in the U-235 isotope, and clad
in aluninum, 10-mi1s thick, and:

(1) For the packaging described in 5(a)(3)(i), the contents are described
in ORNL/TM-9220, ”Specifications for High Flux Isotope Reactor Fuel
Elements HFIR-FE-3," and in the following Oak Ridge National
Laboratory Drawing Nos: E-42118, Rev. M; E-42112, Rev. H; D- 42113,
Rev. G; E-42114, Rev H; and E- 42117 Rev. H.

(i1) For the packa? r1ﬁd‘1n~3(§!? (i1) the contents are described
in ORNL/TH.!%Z "Specif1catlons h Flux Isotope Reactor Fuel

» .8 " 8 8 %

. . 9

Elements MEAR-FE-3," and in the following*0ak Ridge National

Labora Drawing Nos: E-42126, Rev. J; 120, Rev. H; D-42121, 2

Rev.<§; -42122, Rev. H; and E-42125, Rev. 0., l-
(2) Maximum qycntity ofmyater1¢1 per package‘ﬂ}, o~ S .

(1) Fm’”the coﬁtuag(aescrmm s(b;g‘m) not. nré than 2.63 kg of

(ii) Fo‘f the wntentikﬂbé&%ﬂ)?lﬂh) not mgre than 6.88 kg of
e P ”{}F:; ‘f

(¢) Fissile Elass ‘,if;' §i§
i
)3

6. The 1id Hfting attacmmwﬁwn on [htlln Marietta Energy
Systems, Inc., Brawing Ne. H%20918-Ebéﬁﬁ9£ gpﬁyf' , to npqwent inadvertent use of

the attachments ddYLng transport? R : ‘ﬁ\‘

l

‘

P
y‘

5
““’\.

WP

o

Fwt

7. In addition to the rQQy+rements of Subpart G of IO*GER ‘Part 71:

(a) Each package sha]] be]inlg£%1ned 1qQ;ccuidance with the Maintenance Program
in Chapter 8 of the appli

.4-_.,-.
T8 % 8 W 0 8 LB L e )

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

»
.
.
-
.

(¢) The fuel element shall meet the fabrication inspection requirements of
OﬁTk/TM-QZZO, “Specifications for High Flux Isotope Reactor Fuel Elements
HF IR-FE-3."

8. Use of packaging fabricated after December 31, 1976, is not authorized.
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FORN NUCLIM ouuronv coumutou
- - CONDITIONS (continued) “e. Il

Rl

Page 3 - Certificate No. 5797 - Revision No. 10 - Docket No. 71 797

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

10. Expira*ion date: October 31, 1996.

REFERENCES
U.S. Department of Energy Application dated May 30, 1991.

Supplement dated: February 26, 1992. and Aprll 2, 1993, |
DY toa’ THE 05 mLEAR REGULATORY COMMISSION j

LR

JJL
Cass R. Chappell, “Section Leader
Cask Certif1ca$40n.Sectlon
: Transportation’ "Branch -
' .t Divisten of Jafustrial and
» o ¥ Medical iNuclear Safety, MMES
AN 24 198 AN =

Date: e - >

|
|
|
!
|
|
|
|
|
|



[ LS SNRT LS ) L) -

8. NUCLEAR REGULATORY COMMISSION

u
CERTIFICATE OF COMPLIANCE .
FOR RADIOACTIVE MATERIALS PACKAGES

Tft ng NUBE P Y] ¢ PACKAGE IDENTIFICATION NUMBER
] 1

85 8 8 . -~ L) <. .." .

% PAGE NUMBER ]. TOTAL NUMBER PAGES

USA/5805/B( ) Bl i 22 e

I S ——— e ————

PR AMBLE
8 This certificite is lssued 1o certity that the packaging and contents oesc
of Federal Reguiations. Part 71 “Packaging and Transportation of Radioactive Material

ribed in Nem 5 be'ow. meets the applicable safety stanaaras se' torth in Title 10, Code

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

Kpphcabie reguisiony BQeNCs. including the government of any sountry through or into which the package will be ranspornec

Tl GORTICATE 1 B0 o T BB OF & SAFETY AN NP0 T TAGRAGE DEBON O APLCATION i
| _
Chem-Nuclear Systems, Inc. { Chem-Nuclear Systems, Inc. appl: I*|
140 Stoneridge Drive ; dated February 25, 1994.
Columbia, SC 29210 i .
; 71-5805

i__i DOCKET N;W‘.}LA

| 4 CONDITIONS

This certificats is conditional upon tuifilling the.requirements of 10 CFR Part 71, as applicable and the conditions speci/ied below

——————————— -

(a) Packaging
(1) Model No.:LNS 3-5%5
(2) Description

The package~is a'steei-encased, lead-shielded cask with crushable impact
limiters. THe basicxask 15 2 steel cylinder 133-3/4 inches long by 50-1/2
inches in diameter *With maximus cavity dimensions of 36 inches in diameter by
116 inches deng redgcad-to. 111 inches by the shield ring attached to the 1id
cover. Shielding is-provided by & inches of chemical )ead in the sides and
closure base prate and 5-1/4 inches in the closed end.

The outside ste€lepcasement is made up of two, 1/2-inch plates on the sides
and three plates t6tdling 2-5/8 inches on the end. The containment vessel is
a 1/4-inch thick cylindeg with a 1/2-inch end plate. The shells are welded
together with the lead Nielding poured to fill the annular and end spaces.

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.




CONDITIONS (continued)
:| Page 2 - Certificate No. 5805 - Revision No. 16 - Docket No. 71-5805
..(a) Packaging (continued)

(2) Description (continued)

Cask appendages include two, B-inch 1ifting trunnions and two, 4-inch
removable tilting trunnions on the cask side.

& 8 8 A 8 -8

Removable impact limiters are provided at the cask ends and at the two, 8-
inch trunnions. 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 1imiter 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.

e cask is secured horizontally to a skid which is mounted to the transport
vehicle for 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.

|

i

I

|

|

i

1

|

l

|

* (3) Drawings
The packaging is constructed in accordance with Chem-Nuclear Systems, Inc.

' Drawing Nos.: MOD 100, Rev. 12; C-111-D-00J1, Rev. 0; and C-111-E-0002,

Rev. 1; and ATCOR Drawing Mos.: 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) Contents
(1) Type and form of material

Depleted Antimony-Beryllium (Sb-Be) neutron sources and irradiated metal
components packaged in secondary contaimers.

(2) Maximum quantity of material per package

Package internal decay heat load not to exceed 250 watts. The source strength
of depleted neutron sources not to exceed 2.3 curies of Antimony-124.

6. (a) Both the inner cask cavity and the secondary container must be free of water
when the package is delivered to a carrier for transport.

(b) Except for close fitting items, shoring must be placed between contents,
secondary container and cask cavity to minimize secondary impacts due to
accident sequence.

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



CONDITIONS (continued

Page 3 - Certificate No. 5805 - Revision No. 16 - Ducket No. 71-5805

Prior to each shipment, the silicone O-ring seals (base plate and vent plug; must
be inspecied, the seals must be replaced with new seals if inspection shors any
defects or every six (6) months, whichever occurs first

Prior to delivery of the package to a carrier for transport, the package
containment cavity s@a]] be leak tested. The sensitivity of the test shall be at
least 1 x 107" atm-cm/sec (SiP). In addition, the packaging containment cavity
shall be leak tested at least once every twelve (12) months. The sensitivity of
the test shall be at least 1 x 10 atm-cm'/sec (STP).

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

Each packaging must meet the Acceptance Tests and Maintenance Prograr 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. Fabrication of additional packagings
after December 31, 1983 is mot authorized.

. Expiration date: March 3i, 1999.

REFERENCES

chem-Nuclear Systems, Inc. application dated February 25, 1994.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

77 ,,/‘/ ’\/// ) /L
é::;td /%7 Cf‘«:ﬁ7b4441
Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch

Division of Industrial and
Medical Nuclear Safety, NMSS
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U.S. NUCLEAR REGULATORY COMMISSION

‘!.
|

le

B

| e CERTIFICATE OF COMPLIANCE
B FOR RADIOACTIVE MATERIALS PACKAGES |
| GERTIICATE MR b REVISION NUMBER RGO ATION NOMBER ¢ PAGE NUMBER |+ TOTAL NUMBER PAGES (i
5830 5 USA/5830/B( ) 1 2
2 PREAMBLE

. mm-mwmwmmmmmwmmnmsm‘mmwm-myunummmmmmo,m
of Federal Reguiations, Pan 71, “Packaging and Transportation of Radioactive Materisl”

13 m-mmmmnmmmewNoﬂymuwnomolm.mouhhomo'mous Depertment of Transportation of other
mmmlwmwwmdwmmrymww ino which the package will be transported

3 vmmn-“wmmaAmmmwmmnmowouoaw_m?m
& IGBUED TO (Memw and Adcress/ . TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of the Navy Minnesota Mining and Manufacturing Company
Naval Support Force Antarctica application dated June 28, 1968.
FPO San Francisco, CA 96601 « L.

Y T pookeT numsen

71-5830

B

4 CONDITIONS s NS
This cettificate s conditional upon fulfiiling Mﬁma of 10 CFR Part 71, as applicable, and the conditions specified below

L] ——d

(a) Packaging
(1) Model Moz SNAPSZL”

Fitagan \)’

(2) Descripsion - %

,:‘ 5

A thennﬁelectric ar or 16 inches in diameter by 30 inches lon

packeged in 2 vight-checllar meta] protective enclosure 52 inches in diameter
by 66 drches Main compoments of the generator consist of an outer
Berylcoad65

)»d 4 with "mc; U8 Mo shielding; thermal insulation;
thermoelettric mawles; and ‘the
1,900 pagads, T

(3) Drawings

The SNAP-21 fs‘ganstructed in accordance with Minnesota Mining and
Manufacturing Compagy Drawing No. B-SK-37-4014 and Drawings included in
3M Report No. um-agx-aa.. ,

P 8 3 T S B T R R VAR T s e e NW I A R R R TR R . N I R R T NI R N R TN

‘heat source. Total weight of the package is




NRC F A 8 NUC R REGULATORY COMMISSION
e COMNDITIONS (continued) Vo, NCLEA

Page 2 - Certificate No. 5830 - Revision No. 5 - Docket No. 71-5830

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

Strontium 90 titanate pellets doubly encapsulated by & 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 ci ep.R REGU
In addition to the@:\?remnts of Subpart 6 of‘@? Part 71:

(a) The packa st be prepared for shipment, operat nd maintained in
accorda»*tith Minnesota Mining and Manufacturin any Report No. MMM
3691-4 SNAR<l] Program, Phase 11, Deep Sea R ‘ofﬂope-l’ueled

The ctriv Gepgrator Power Supply Syst ppinﬂnd Hand1ing

y.’

Manu ‘\{; ';’,

The packoé?author‘ize i ge g by approvd for use under

the geneq license peov3

Expiratih‘date: b,/ ) g

Rl )]
Minnesota Minirond ES S
Department of Naa)supp Tl

7 |
‘(/ . LEAR TORY COMMISSION

Y 2. 4 /A
* Charles E. BeDonald, Chief
* **at Branch
isidn of Safeguards
and Transportation, NMSS

b |4 0ot 8 28, 1968.




U.S. NUCLEAR REGULATORY COMMISSION »p

j o CERTIFICATE OF COMPLIANCE
| womn FOR RADIOACTIVE MATERIALS PACKAGES i’
e < FAGIOUGE TOBTWICATION NUMBER |2 PAGE NUMBER o TOTA. NUMBER PAGE |i
o T Ush/5862/B( ) I 2N
o PREANSLE

. mm.mwmunmmmmmwmsm meets the applicable satety standards set forth in Title 10, Code
of Federsl Regulations, Part 71, “Packsging and Transportation of Radioactive Materal”

13 mmmwmnmmmwnmywdmmdmus Department of Transporiation or other
mwmmedmmwmovmmmmmnmmmm

3 mmn-“mmmanmmmmamwmmwcnm

& ISSUED TU iNene and Address/ TITLE AND IDENTIFICATION OF REPORT OR APPLICATION !.
Department of the Air Force Teledyne Energy Systems application dated '
Technical Operations Division/CC June 26, 1985, as supplemented. "
6000 Patrol Road &
McClellan AFB, CA 95652-1709 AR H EG s
‘mm-mlmw%av‘ocfnmvtuwum.wn‘om-w:mwow
: = .

9 % . :

R :

(a) Packaging frame {2 s
. Ve :

(1) Model No““- Sentme’l g;‘ C

o 3 |

- r

5w, is 45.5 inches in height with a base
: ‘ngﬂs) and-weighs approximately 0
Wie” & Jungsten b1olog1cal shield (10.705" X "
64 ) outer protective housing. Four

m’num housing provide the shipping

The packa a t |
diameter 4.5 3
2,600 poundge’ The' WpEn i3
13.837 0D) wuth is vnthln the

6061-T6 mountis, pads at the ase qf@
pallet attach 81nts ;

(3) Drawings *

8 8 & 8 5

The packaging is construct 1ntcrﬁance 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
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|
| WnC rORM #184 $. NUCLEAR REGULATORY COMMISSION
] -4 CONDITIONS (continued) e

| Page 2 - Certificate No. 5862 - Revision No. 6 - Docket No. 71-5862

o

(b) Contents
(1) Type and form of material
Strontium-90 titanate doubly encapsulated in a stainless steel Tiner and
Hastelloy or Uniloy HC capsule which meets the requirements of special
form radioactive material.
(2) Maximum guantity of material per package

370,000 curies.

. e

Fabrication of additional pagkjitnﬂi 1§<n;i*qjuh¢ﬁ)zed.

. WA &,
In addition to the requireménts of Subpart G of 10 (PR Part 71:

(a) The package sngiJ'be prepared for shipment and operated in accordance
with the Operat3ng Procedures in the Supplement dated August 30, 1985.

(b) The Package mist be wafwtained in accordance’with the Hiintenance Program
in the SuppTement dated August 30, 3985,

The package autperized by this.&ertificate is hpﬁ!by approved for use under the
general license provisions ef U0 CEREH F2. ~

Expiration date:/" September 30, 1985

REFERENCES
Teledyne Energy Systems-application dated d;ue 26, 1885.
Teledyne suppiements dated: August 30, 1985; and July 26, 1990.
Department of the Air Force supplements dated: November 12, 1993.
FOR WHE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

| — — T — -
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g rem e CERTIFICATE OF COMPLIANCE

0Cm 71 FOR RADIOACTIVE MATERIALS PACKAGES

1 8 CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IOENTIFICATION NUMBER o PAGE NUMBER [o TOTAL NUMBER PAGES
5874 6 QSA/5874/8( )F 1 3

2 PREAMBLE

8 This certificate is issued 10 certify that the packaging and contents described in tem 5 balow meets the applicable sefety standards set forth in Title 10, Code
of Feders! 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 Transporiation or other
applicable regulaiory agencies. including the government of any country through or into which the package wiil be transponed

$ THIS CERTIFICATE IS 1ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

& ISSUED TO 'Neme and Address) | b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
epartment of Energy ! Safety Analysis for Radioactive Material
Division of Naval Reactors f Shipping Cask No. WAPD-40 dated
ashington, DC 20585 Pecenber 1984, as supplemented.

 vooxer wowser 71-8874

4 CONDITIONS ’
This certificate is conditional upon fulfilling therequirements of 10 CFR Part 71, as applicable, and the congitions specified below

6

(a) Packaging
(1) Model No.: -MAPD-40

(2) Description“

The WAPD-40 shipping contaimer is a cylindrical, stainless steel clad, lead
shielded, shipping cantainer tsed to ship irradiated fuel and non-fuel test
specimens. Ihe container has an auter Type 304 stainless-steel shell 1/2-inch
thick and an.énner Type 304 stainless steel shell-1/4-ipch thick, with 9.875
inches of leed.between the + -%he overall size of the container,

Gross weight (ipcluding skid) of the contafter is approximately 28,000 pounds.
The heat removal-capacity is approximately 2000 Bityfrour. The cylindrical
inner cavity is 2 #ghes in diameter and 135 inches-in length. Inner
containers are requfred for 21) shipments. StaWiless steel clad, lead shielded
end plugs bolt inte eachd®end,  One-half ingh thick plates are bolted over the
end plugs to provide a total” diug” ang thickness of 1.0 inch for puncture
resistance. Metallic, pressure-filled O-rings between the end plugs and the

9 container seal the package. The cask may be wrapped in polyviiyl chloride
when shipped in a closed truck. A special holddown cradle is used during
truck shipments. This cradle weighs approximately 5,000 pounds.

"y 2 A & & 8w s s

. (3) Drawings

The WAPD-40 cask is fabricated in accordance with Westinghouse Electric
Drawing Nos. 936F577, Rev. 11; and 936F578, Sheet 1, Rev. 9, and Sheet 2,

:} Rev. 4.

including en integral skid, is 23.25 juches in diameter by 158 inches in length.

8 5 8 % " % 4 L 2 ey
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CONDITIONS (continued)

Page 2 - Certificate No. 5874 - Revision No. 6 - Docket No. 71-5874

Contents

(1) Type and form of material

Byproduct and special nuclear material contained within inner product
containers. The contents must be dry and unmoderated (H to X atomic
ratio less than 2).

(2) Maximum quantity of material per package

The fissile content of the cask must be limited to a maximum of 350
equivalent grams of U- 2& E;e»a er of equivalent grams of U-235 is
determined by the mns U-235 + 1.4 x grams U-233 + 1.6
X grams plutonit -

(c) Fissile Class _\* o 1
-, R -
Minimum transﬂﬁ 1ndex to be shown on label ’,.3.2

6. Maximum decay heﬁ:per pw must not exceed 2 WITU/hr
& -~
7. As needed, shorhag must be:né?tn Timit mvgnq‘l‘iwf contents .under accident
conditions of t&nsport. 32
3

8. The lifting trusaions must b’e d durinmsvort to pre&nde their use

as tie-down de $. UNg1 ».»‘T‘i YT .

s | 1]
9. The contents of n‘tﬁg_g +$0 that the maximum measured gamme
dose rate (above \backgrouf ‘the caﬁ for normal conditions does

not exceed the va\gp defised by C. = 11 AWE

= the maxmu ermiss1ble gm dose rate on the side of the cask in
mrem/hour (d*pqrml conditions.

where C S

NA = (.0 mrem/hour (;r #‘ome ts of irradt‘.ed structural materials and 37.0
mrem/hour for s pme& 4‘1 faciated fuel.

F = factor obtained directly from Table 1 or Table 2 (attached).

For non-fuel whose principal isotepe is not included in Table 1, an F factor must
be determined based on calculated ratios of the limiting accident radiation levels
to the normal condition radiation levels for each of the principal isotopes.

For U-233 with approximately 30,000 hours of effective full power operation and
greater than 17,520 hours of decay, the F factors in Table 2 for U-235 are
conservative and may be used.

The maximum measured neutron level dose rate on the side of the cask must not
exceed 10.7 mrem/hour for normal conditions.

I T T R T T T R T T IR R T R TR T R R I R R TR R TR T T R I



CONDITIONS (continued)

Page 3 - Certificate No. 5874 - Revision No. 6 - Docket No. 71-5874

Continued

For mixed shipments of fuel and irradiated non-fuel, the mere limiting CS value
must be employed.

If C. is below the maximum measurable level of the gamma instrument, other methods
(e.g7, thermal luminescent detectors, source strength calculations) must be
employed to estimate the expected level for comparison with CS.

The acceptance tests and maintenance program must be in accordance with Chapter
8.0 to WAPD-REO(C)-270, Rev. 3.

The packaging must be )eak tes ﬁlttﬁc on("_van prior to use to a2 minimum
sensitivity of 1 x 107 stdq:n o P

Prior to each shimeng,me paskage lxust be leak testeﬁ*after assembly to a
minimum sensitivity ef)l x 1077 std-cm”/sec. o
The WAPD-40 shipping~ container may be covered with a «rwpmg of polyvinyl
chloride (PVC) duptng Shipmeot provided that the wnal heat load of the
shipment does nat gxceed BIU/hr and the ship is made-dn 2 closed truck.
The applicable %uirmnts’\l\cwdﬂmm l e must be satisfied prior to
wrapping. ' =3 : -

"y a

Expiration date “July 31, 199];., e

Safety Analysis for R actfve eri-"a’l : hsk NRBK-&Q dated December 1984
(WAPD-RED(C)-270, thro% Rev. 45_.., F tﬂ” *

Naval Reactors supp!ementsﬁated July 3, 1985 (“8?—!328). My 6, 1987 (S# 87-2721),
and November 18, 1991 (S”'L-‘DZ ,620).

d FOR THE U.S. ‘¥CLEAR REGULATORY COMMISSION
e | f ‘i"[;:‘ ‘*ﬁﬂ x

Céarles E MacDonald, Chief

Transportation Branch
ODivision of Safeguards
and Transportation, NMSS
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Attachment to
USA/5874/B( )F Rev. 6
Page 1

Table 1

For Use in Formula Cs B (IOOO-NA)/F
For Irradiated Structural Material Shipments by

Princigal Isotope

F Factors1

isot Ener and Yield Factor
otope TheT Frdecay) e
Manganese-56 0.47 0.99
1.81 0.29
¢.11 0.15
Cobalt-60 1.17 1.0 l4¢cz
1.33 1.0
Iror 1.095 0.56 1875
1.282 C.44
1

The F factor iy & constant for each isotope because the energy spectrum of the emitted
gamma raciation of each isotope does not change as a function of time.

56



LS

Effective
Hours Full
Power

Operation
100
500
1000
5000
10,000
15,000
20,000
25,000
30,000
40,000
50,000

339
338
338
332
317
310
306
302
300
295
292

339
338
337
317
300
294
290
286
285
282
279

Table 2

F Factors For Use in Formula CS . (IOOO-IA)/F

For Irradiated U-235 Fuel Shipments

265

Hours Deca
4320 B480

219
219
21$
230
242
2438
254
56
257
258
259

8760

194
198
203
229
248
258
265
267
270
271
272

Attachment to

USA/5874/8( )F Rev. 6
Page 2

17,520

192
198

250

§ 8883

310
31

43,800

237

427
445
457

472
472

87,600

698

629

607
610
612
617
624
637
651
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U.8. NUCLEAR REGULATORY COMMISSION

N - CERTIFICATE OF COMPLIANCE "
WOm T FOR RADIOACTIVE MATERIALS PACKAGES

1.8 CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER d PAGE NUMBER |e TOTAL NUMBER PAGES |

USA/5894 /AF 1 3 ;

2 PREAMBLE :

& This certificate is issued io certity that the packaging and coments described in tem 5 below. meets the applicable satety standards set forth in Title 10, Code
of Federsl 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 Transporiation or other
applicable reguiatory agencies, including the government of any country through or into which the package will be transported

4 THIS CERTIFICATE I8 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISBUED TO (Mame and Address) b TITLE AND IDENTIFICATION OF REPOKT OR APPLICATION

U.S. Department of Energy Safety Analysis Report for 2.7 New Fuel
Division of Naval Reactors Shipping Container dated July 15, 1968,

Washington, DC 20585 as{')@}amented
, * ¢ DOCKET NUMBER h m4

-
-
.
.
3
.
»
.
.

.

4 CONDITIONS
This certificate is conditional upon !ulmlmlmnumﬂmu of 10 CFR Part 71 as applicable and mo coptitions specified below

-

] g

(a) Packaging
(1) Model No.: 2.7 New Fuell .

ot

aag’

(z) Descriptiom ¥ %

The Model No. 2.7 New Fut? zt.mrtainer was- Wed to ship=and store new

and unirradiated SSW Lore R2 Fuel u.l'Wlt.;Alapters are Jged to permit
additional shipments of S5W Care RS Cor RZ,, and S1C~Fype 1 fuel
modules. The-container »mﬂmm ‘wajor components, an inner
container whieh holds the er container which supports
the inner container. The steel outer cont'}anr s anpfba1mate1y 24.5 inches
wide by 24.5 ihgu; high and 128 inches 1omge The crdss section of the outer
container is octcgpna1 the steel shedl thickness #4s 9.1875 inch ASTM A 283
GR.B. The outer § 1s surrounded by a fr *0f steel stiffeners and
rails. The inner ¢ r is constructed from\Jype 304 CRES plates, 0.1875
inch thick and is 7. 76 quare a nches long. Bolted closure is
provided for each container. é’.?o weight of the package ranges from
approximately 1,500 to 2,000 pounds.

—

¥ ‘*i@_?' \

T e sl T T T T AT T T T N v v eal T R e Tepesete ve o T e .




CONDITIONS (continued)

Page 2 - Certificate No, 5894 - Revision No. 5 - Docket No. 71-5894

(3) Drawing

The packaging is constructed in accordance with Westinghouse Electric
Corporation Drawing No. 924J152, Rev. 16.

(b) Contents
{1) Type and form of material
Unirradiated fuel assemblies of the following type:
Core RZ standacd mo@ple ar. corner module;
Core R3 standafd module or Corebr wodule;
Core R2 standard cluster or half cldster;
'Coré Type 1 standard cluster;

Lore Typé 1 fuel subassembly;

Core 2 stamdard modulé or cormer.module;

(vii) MW Core R2 subassembly.
(2) Mannun quant ity of mltwai ;zr ymclm

(1) One fued,assembly:as destribed in Stb)(1)(4); 5(b) ) (i),
5(b) (1)4d11), S(BFLIMAY) 0r SLAMIITvi);

(11) Two fuel assemblies as described in ¥B){1)(v)
(111) Four fuel assemblies as described in 5(b)(k)lv¥i).

(c) Fissile Class ' I11

4

Maximum number of packages per shipment:

For the contents described in 5(b)(1)(1), 5(b)(1)(i1), No more than
5(b)(1)(iv), 5(b)(1)(v) and J(b)(vi) and limited one total core's
in 5(b)(2)(1) and 5(b)(2)(i1) worth

l‘l...l.“‘

e W e e




CONDITIONS (continued)
Page 2 - Certificate No. 5894 - Revision No. 5 - Docket No. 71-58%94

(2) For the contents described in 5(b)( 25 total, with the
and 5(b)(1)(vii) and limited in 5(b ) number of packages
and 5(b)(2)(111): as describad in
S(b)(1)(vii) and
limited in 5(b)(2)(111)
not to exceed four

Expiration date: July 31, 1997.
REFERENCE

Safety Analysis Report 2.7 New Fuel Shipping Container, WAPD-OP(R)S-2650 dated
July 15, 1968. " 2 fj E (.

Supplements: Bettis /Atomic Poug‘ngﬁbratory Ietters*ﬂAPDzDP (R)S-2800 dated
September 3, 1968, WAPD-OP(R 5 dated August 14, 1969; and Department of Energy

letters G#629]1 dated July 18,1979, and G#92-03424 dated Mar h-20, 1992.
e

FOR THE U.S. NUCLEARfﬂiGULATORY COMMISSION

Safeguards ang
ation, AMSS -

-




Ell  MRC PORM 018 us.
A CERTIFICATE OF COMPLIANCE L
o da FOR RADIOACTIVE MATERIALS PACKAGES e
1 & CERTIFICATE NUMBER b REVISION NUMBER = PACKAGE IDENTIFICATION NUMBER | d PAGE NUMBER |e TOTAL NUMBER PAGES |
5926 15 USA/5926/B( )F 1 l
PREAMELE fe
@ m-mnm-mwmmmmmmnmmmmruuommsm meets the applicable satety standards se! forth in Title 10, Code s
of Federal Hegulations, Part 71, "Packaging &nd Transportation of Radioactive Material |
b This certificate does not relieve the consignor from compliance with any requirement of the regulations of the U § Department of Transportation or other B

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

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

& IBSUED TO /Neme s Address ) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
General Electric Company General Electric Company application
P.0. Box 460, Vallecitos Road | dated November 19, 1987, as supplemented. .
Pleasanton, CA 94566 ‘ S e o e

. B3 =K :
" ' i « pockerwoveen 1 1-5926

i
4 CONDITIONY ' ,

This certificate s conditiona! upon tultiliing anommnmonu of 10 CFR Part 71 _as applicable and the cmom specihied beiow

6 -
(a) Packaging

I (1) Mode] Mo.: GE-100

(2) Descrfption 3 ; i5-

A stée] encased Yead shjelded sh};ppdgg cask. The cask 1 double-walled .
steg]l circular cylinder, zg f4-inoh diameter by 26=7/8 inch high with 2
a central cavity-approxinately 7-5/8-inch diameter=hy 10 inches high.
ApproXiwmately §=7/8 incns of lead surround the cedtral cavity. The

cask 15 equipped With a cavity drain lime and 1ifting device. Closure
additiowdl shielding lead, tungste ‘uranium_diners may be inserted in

[
!.
is accomplished by a gasm and” t.ﬁ‘l steel lead filled plug. For ;:
the cask“Cayity. The maximum weight of the pacKaging is 4,800 pounds.

L 5 'dr . X " |
(3) Drawings T~ e
o :

The packaging is cons t w&;c ance with General Electric Company

Drawing Nos. 12904727, D4729, Rev. 5; 12904730, Rev. 4; ’
and 129D4731, Rev. 1. ¥




CONDITIONS (continued)
page 2 - Certificate No. 5926 - Revision No. 15 - Docket No. 71-5926

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

(1) Byproduct and irradiated special nuclear material in the form of
fuel rods, or plates, fuel assemblies, or meeting the requirements

of specia\ form radioactive material; or

(1i) Solid nonfissile irradiated metal hardware and reactor control
rods (blades).

(2) Maximum quantity of material per package

Radioactive decayﬂ;iz;b qugzgn watts and 500 grams U-235
mater1a1

equivalent mass uivalent mass equals U-235
mass plus 1. 6€: U-233 mass p]us 1. 65 Ames Pu mass).

W
Plutonium !‘)excess of twenty (20) curies per Q}:kage must be in the form
of metalggleta1 alloy or reactor elements,

(c) Fissile Claii‘ ’ *':;bk e ’TT
&L b / {;35' -
Minimum trym;port 1ndg\ be shawm-on l.ab! ‘ 2 Cofitents 5.(b)(1)(1):
< ’_”__ ; 5.5
6. Shoring shall b rov#d to QﬂmFrqntdgi-contents durlng accident
conditions of sports a % il "
- 1R )

7. At the time of dﬂ,\very oi : e %o Méarmer for transport, the
package contents 55;11 be dry iﬂﬂ‘fhﬁ'h §59 @ material unmoderated (H to X atomic

ratio less than 2)7 ~4;‘
8. In addition to the req@rements of Subpart G of ]0 CFR Mt 113

(a) The package must be dﬁtn ined in accordang¢§g1th the maintenance procedures
Y

submitted with GE applic onq!ateQwJaqur 1993.

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

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: February 28, 1998.




[ W T

|
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Page 3 - Certificate No. 5926 - Revision No. 15 - Docket No. 71-5926

REFERENCES
General Electric Company application dated January 18, 1993.

Supplements dated: March 3, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

(Zrcal

B DonaTd Chxef
_ £~ ransportgk ranch
~ N\ Division of In 1 and
N and Medical Nuc Safety, NMSS

Date:

o

A’
v

Si\} H ,

W

a"{l
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U.S. NUCLEAR REGULATORY COMMISSION [T

CERTIFICATE OF COMPLIANCE s
FOR RADIOACTIVE MATERIALS PACKAGES fo

b REVISION NUMBER cm 4 PAGE NUMBER (& TOTAL NUMBER PAGES fo

26 USA/5939/B( )F 1 ‘ ’
|

8 This certificate is 198ued 1o certity that the packaging and corntents described in ltem & below, mests 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 transporied

3 THIS CERTIFICATE I8 IBSUED ON THE BASIS OF A BAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION

& IBEUED TO iNeme snd Address/ b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
General Electric Company General Electric Company application
P.0. Box 460, Vallecitos Road dated November 19, 1992, as supplemented.

Pleasanton, CA 94566 -
e al ey

% T4 e oooxer nomeen 7 1=
4 CONDITIONS - <
This certificats s conditional upon vunuungn\:vnuunm of 10 CFR Part 71, as applicabls. and the contiitions specified below

”r
o

5 g
. o

(a) Packaging &
(1) Model Wo.: 1500

o pe =y
&

S

y) A J¥~ .
= ; L. }é»< b

A stée) encased tead~shielded s pg cask. The_task is double-walled
steel circdlar cyliddery ¥ 30 1/4-inchdiameter by 48 1/2
inches highwith a centna G?!U approximately Z=inch diameter by 25
inch€®) high.  She diameter: is reduced from 30 1/4:anches to 17 1/2
inchés by conercanstrgotion (at theé top.? inches of the cask.
Approximately 11 %nches of ‘1ead §urre@hd the cemfral cavity. The cask
is equipped with a cavity drain lime«and 1iftdmg device. Closure is
accompl¥sked by a gasketed and-bolted steel.ledd-filled plug. A
protective/jacket consisting of an upright \circular cylinder with open
bottom and asprotruding box section diame€rically across the top and
vertically down * sides attaches a square pallet. Dimensions of
the protective ja ket*remr’ﬂma 1y 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.

AR

(2) Desc¥iption

[}

1
|
|
] A
\
!
|
|
|
|

(3) Drawings

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

(i1) An optional canister insert is constructed in accordance with the
following Chem-Nuclear Systems, Incorporated Drawing Nos.:
C-110-D-48019-001, Rev. D; and C-110-A-48019-002, Rev. C.

P R 3 R N e AN A T T T T T N T TOA O T AT N N T ans W e v v e s s s e vy mww o°



S 8 886 B S BB SNBSS D S A SS SN s e s ald g a eSSBS eSS

_‘ ' g CONDITIONS (continued)
|

Page 2 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939 l:
(1) Type and form of material
(1) Byproduct material and special nuclear material meeting the
requirements of special form radioactive material and
antimony pins encased in stainless steel,
(11) Byproduct material as ™Srf, or 'CsC1 capsules meeting
Condition No. 6, below, or

(ii1) So] siR E?w metal hardware and reactor
s

ods (blade
(1 Qamless steel encapsulated sd‘l}d metal Co-60 sources, or

e Byproduct material as ">CsCl c;psﬂas meeting Condition

5. (b) Contents "
% \Nq 7 below. £ F
2 » h |

{

|

|

|

(2) Ll.l‘lanmu package
;Not to ego ation of 3,120 watts and
poe (1) DO e _ i,
TP £ '» 'nt ma 5, (0—1;5 equivalent mass

es Pwss) Plutonium in
: of eSS per ge musfe in the form of
meA M!n L alToy r fuel"gr‘ements

(‘,watem 5 b)(i)(lt)‘bb:g;/e:
,000 curies. i
(111) Item *)(‘(i*ab*:#u
200,000 curies.
(iv) Item 5(b)(1)(v) above: ¥
157,000 curies.
(c) Fissile Class 111

Maximum number of packages per shipment 22 L




CONDITIONS (continued)

Page 3 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939

6. For the contents described in 5(b)(1)(i1): The 9°SrF2 capsules must be in
accordance with Vitro Drawing Nos. H-2-66759, Rev. 0; and H-2-66758, Rev. 0.
The "*'CsCl capsules must be in accordance with Vitro Drawing Nos.;r2-66760,
Rev. 0; and H-2-66761, Rev. 0. After fabrication, the Srf, and Wescl
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.

l
7. For the contents described in 5(b)(1)(v): The B7csC1 capsules must be .
gsptalned in the canister insert described in item 5(a)(3)(ii), above. The
CsC1 capsules must be constructed and tested in accordance with Section
1.2.3 of the Chem-Nuclear,$S emgs E:S:;p rated supplement dated March 1,
1993. The canister i v?ﬂ‘ %ﬂ, tested, and maintained in
accordance with Ca:gggi; and 8 of the C edﬂugglear Systems, Incorporated
1 nt
{
|
I
)
|
|
|
|

supplement date ch 1, 1993. The shipme r must be completed within
30 days follow the placement of the canister Tig™en the canister insert.

A
8. In addition fészhe_requirenents of Subpart G of 10 CTJEPart 71:

)‘ﬁ_ > T,
fit, operated, and maintained in

sembly/Disassembly" sections of

¥ 3 -

“Feplaced wiblin the 12-month

o each shipmént the silicone
rub 1id ts g The siliconé-arubber gaskets must
be replaced Tffmpect? defects: - Cavity drain line must be i
sulegith riate s ied g threadsef pipe plug. L

1 2 o 7 ™ e Y W fe

(c) The packging shall be bubble testedsiithin the 22-month period
preceding”each shipment, and after third bsé. The bubble test
shall be pg:zié;ed by filteg €he cask cavity Bo approximately 1/4-inch

prepared for shi

&
(a) The pacKage s J
accordance with tha "Shipping Packag
the lication: ) e T

(b) The sTicone,rub
per i preceding

depth with , reducing the cavity pressure to no more than 2.5 psia
and holding for at least 5 minutes. jﬁfeptance is indicated by no

continuous generat o&pu%es‘.ﬁ

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

10. Expiration date: December 31, 1997.




Page 4 - Certificate No. 5939 - Revision No. 26 - Docket No. 71-5939

REFERENCES
General Electric Company application dated November 19, 1992.
Chem-Nuclear Systems, Incorporated supplement dated March 1, 1993.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION
¢ PP W[ 4@
PR Charles E Chief
¥ Transportation
Division of Industfil*.and
b oy Medical Nuclear Safely, NMSS
APRY 1993 3§ p 4
Dated o - ¢ 4 ”
g =7 | ) -
0 RN A
‘i p W =TT e -
-3’ 21800
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ions of the U.§. Depariment of Transportation: of other
package will be transponed

.
.
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|
|

3 n-c-n‘mnummmmaummmsmamommmmmmum
b

& ISSUED TO (Nemw end Address/ ADOWIHGATOCGWMAF’UCATIW

diEattelle Columbus Laboratories Battelle Columbus Laboratories application
j505 King Avenue dated August 21, 1981.
olumbus, OH 43201 . - N el

“

-

e

] ' booxer mamen  71-5960

=X

. 4

o

mmumcwwmmﬁuma‘ocmmn.u.mon.unammmwnmum

"N e

e

Packaging -

A

(1) Model No.: JBLL-4 P

(2) Descriptior

Steel encased lead iefi§0;2p1 1g_paekage. The package is provided with
recessed pWg-type" qnd“g;?&%njp%]gpited closure, lifting and tie-down
devices and gelief- ; vent: link, landt drain lime penetrations.
containment for thé nts 18! :ﬁdtﬂ’hy an imner can.assembly or by
material in ial Fonm packagfrg has dimensions, weight, and
shielding as Toldows: ‘

Exterion height, in 64.8
Exterior diameter, in 26.4
Cavity height, i 42.5
Cavity diamete)*ﬂinaw ) (2% §
Lead shielding, in ™ & ™ 8.3
Loaded weight, 1b 13,200 (Incl 270-1b skid)

(3) Drawing

The packaging is constructed in accordance with Battelle Memorial Institute
Drawing No. BCL4-01, Sheet 1 and 2, Rev. D.
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1 U.8. NUCLEAR REGULATORY COMMISSION [T
o CERTIFICATE OF COMPLIANCE i
| womn FOR RADIOACTIVE MATERIALS PACKAGES 4
: e CERTWIGATE NUMBER T REVIBION NUMBER ¢ TDENTIFICATION NUMBER % FAGE NUMBEF |o TOTAL NUMBER PAGES g

5930 6 USA/5950/B( _)F 1 3 8
’ tom § below, meets the applicable safety standards set forth in Title 10, Code L

® 5. 8 5 8 % 5 % % 5.8 % 8 6 0 8 8 % 8 0

e ———
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5 & & 85 8 &




'o_l_o‘t'ooooo'oo'-o‘~0£_a

CONDITIONS (continued)

Page 2 - Certificate No. 5950 - Revision No. 6 - Docket No. 71-5950

(b) Contents
Type and form and maximum quantity of material per package.

Byproduct material, source material and special nuclear material not to exceed
400 watts decay heat in sclid metal or oxide form packaged within an inner can
assembly or the materia)l meets the requirements of special form radioactive
material and limitations on fissile loading for the Fissile Class as follows:

| SNEL NN NNCU WEEL NS CRRY O SN SR DR SEL DN SR

Inner can assembly:

Battelle Memorial Institute Drawing No. BCL4-49, Rev. C.
Fissile Class 1 650*
Fissile Class 111 2000*

*Tgrams U-235 equivalent mass)
(¢c) Fissile Class I and 111

Maximum number of packages
per shipment for Class I1i One (1)

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
10 millirem per hour at three (3) feet from the external surface of the package.

B
“
e
°
o
-
-
|
-
-

The maximum gross weight of the cavity contents must not exceed 180 pounds (inner
can assembly, radiocactive material, etc.).

R R I )

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

(a) Each package must meet all of the acceptance and periodic tests specified in
Section 8.0 of the application.

The following item in the thermal acceptance tests (£.1.6) is changed as
follows:

& 8 A N B 4 A s 4 s e

S 9 & & % & & 5

(4) The acceptance criteria must be that the maximum measured temperature
of any portion of the cask must not exceed the temperatures indicated in
Figure 3.3 of this application by more than 25° F. In this comparison,
solar heating and ambient temperature differences between Figure 3.3 and
the test data must be taken into account.

8, § X

Each package shall be operated and prepared for shipment in accordance
with Section 7.0 of the application.
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CONDITIONS (continued)
Page 3 - Certificate No. 5950 - Revision No. 6 - Docket No. 71-5950 i
10. The following item in the Test Procedure (8.1.3), Section 8.0 of the Application, ;
is changed as follows: .
g. Remove pressurization line and insert piug in pressure port according to the I
loading procedure. Use teflon tape or other compatible sealant in threads. ;
i
11. The package authorized by this certificate is hereby approved for use under the C
general license provisions of 10 CFR §71.12. X
13. Expiration date: August 31, 1396. ;
. (BEFERENEES | i
Battelle Columbus Laboratorigc"\p&'ication dated Augdﬁt\Z{, 1981. ;
Supplement dated: July _‘&}4\1991. ‘ ’

S FOR THE U.S. WCLEAR REGULATORY COMMISSION i
GO il [t
T3 “.Char Jes £, MacDonald, Thief .
< = Transpoftaticn Branch _ ;
B T o Divisiemiof Safeguardss ;
P LR cadd J¥ansportation, NMSS J
Dat UG 2 0 199 S HIHIES l

- g ESERE « e
) LSS :
e ' £ - "
b & 4 >

’t».
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. CERTIFICATE OF COMPLIANCE
| wocrmn FOR RADIOACTIVE MATERIALS PACKAGES
L CERTIFICATE NUMBER b REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER 4 PAGE NUMBER |a TOTAL NUMBER PAGES
5957 23 USA/5957/B( )F 1 9
2 PREAMBLE

& Thie certificate is issued 1o certity that the packaging and contents described in em 5 below, meets the applicabie satety standards set forth in Title 10, Code
of Federal Regulations, Part 71 “Packaging snd 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 reguiatory agencies, including the government of any country through or intc which the package will be transporied

3 THIS CERTIFICATE 16 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& IBSUED TO (Merw and Addiress/ b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of Energy Battelle Columbus Laboratories application

Office of Facility Safety dated June 20, 1985, as supplemented.
Analysis, EH-32 Ty~

Washington, DC 20585 <IN TR Y AD (L,

\ L ¢ DOCKET NUMBER 7r—m7

4 CONDITIONS . .
This ceritficate is conditional upon fulfiliing thewrequirements of 10 CFR Part 71, as applicable. and the comditions specified below

-

5
(a) Packaging(~
(1) MogeT No.: BM<1
(2) Desgription - =

A %teel-encased- lead.shielded 1
cylfinder 33¢87 inches tnid¢ ¥ 73.37 inches~high formed by two
concentrit stainless-steel ishells whose annular region is filled with
lead”. The-euter 1/2<inch thitkishell has a 0.12-¥nch thick plate spot
weldéd to it, providing a'0.06~inch thick air gap insulator. The inner
shel¥is 15.5 inches inséde -diameter by 54 incWes inside length. The
cask Md, is a stainless steel weldment having7.75 inches of Tead
shieldifig; The cask 11d is securedto the.cask by twelve steel studs
which areswelded 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 totalicask weight, inchleding maximum contents of 1,800 1bs,
is 23,660 1bs. ' X P 8

cask. The-basic cask body is a

(3) 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.

-
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bl NRC FORM
& i CONDITIONS (continued)

Page 2 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957

5. (a) Packaging (continued) s
(4) Product Containers :

The various autherized product containers are constructed in accordance o

with the following Drawing Nos.: e

(1) énnerccan assembly as shown in BMI Drawing No. 00-000-421, .

ev. C. .

(11) Basket Assembly as shown in BMI Drawing Nos. BCL-000-500, Rev. A; |g
BCL-000-501, Rev. A; and 0048, Rev. A.

(i11) Fermi Fue B? EQU assembly as shown in BMI
Drawin 5 0049D 34" 12, 1966.

(iv) ‘;ﬁssenbly as shown in BMI D No. 1020, Rev. B (or with g

nate spacer shown in CI Drawing 334D2193) or GA Drawing
¥ 9590001, Rev. A. Failed fuel asse s must be seal welded |
grominum or stainless steel tybes ‘1211 and end cap |
s of at least 0.015 4§ *

(V) e Basket Agseh o wing No.SBCL-000-500, Rev. A, o
as modifgelEQy —000—236 v. C, and

l

|

i

!

BCL-000 . -
ol “ - /s o
o (NE Bas -.\»’- Hal” 16 ; def,l”d by Drawing No. 2
4 00- 08y . e fhemrdt ion rawing No. AIHL, .
' SBDR : ' = 3

(vii)\g:
(viii) B s{%ﬁ ssembly as Shown in Univer of Missouri Research
Rea (MURR) Drawing No. 2234 §§S§ts 1 through 5, Revision 0.

(ix)  HFBR assemb* *e*o* plate as shown in Brookhaven _}
National Labora awing 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
Drawing No. 183C8253, Rev. 1.

{(b) Contents

(1) Type and form of material

(1) 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. f
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U.S. NUCLEAR REGULATORY COMMISSION

NRC FORM 8184 CONDITIONS (continued)

Page 3 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957
5. (b) Contents (Continued)
(1) Type and form ot material (Continued)

(i11) 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.

(111) 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 theﬂmml metal alloy, or reactor elements.
(iv) Greatent ype A quantit Isb roduct material meeting the
re u<§’ nts of special form ra f‘!s’{ve material.

(v) ter than Type A quantity of byprd‘:l material in normal form
metal, oxides, or compounds u@igt;a hermally stable up to

i e s des¢FYbed in Section 6.6 of

P 6-inch 0D 18.7 inches long by
gt tel Tog-N. e fuel material is

: | ?.>; condgining not more than
--pAN0r to i iation. Uranium may
93 gftyin the 5 isotope. Active

(ix) So panﬁssﬂe irradiated hardw@qwh may contain

enca ated fissipn monitor

(x) Irradiated*an*ﬁ dQFst*enm’ched in the U-235 isotope up
which i

to a nominal 93 w/o s thermally stable up to 800°F.

(x1) Irradiated uranium enriched in the U-235 isotope meeting the
requirements of special form radioactive material.

(xii) 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.

S
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION |

Page 4 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 0

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

! (xii1) Intact irradiated MITR-II fuel assemblies containing not more "

! than a nominal 510 grams of U-235 per assembly prior to

1 irradiation. Uranium may be erriched to a maximum 93.5 w/o in
the U-235 isotope. Active fuel length shall be approximately 24

inches.

(xiv) Intact irradiated High Flux Beam Reactor (HFBR) fuel assemblies
containing not more than a nominal 351 grams of U-235 per g

assembly prior i n. Uranium may be enriched to a s
maximum of 9 ﬁ/oRM(y isotope. Active fuel length
shaﬂgt;\' nal 24 inches. '
(xv) 1 irradiated MTR-type fuel ass

240 grams U-235 per assembly pri
b

ies containing not more
irradiation. Uranium
he U-235 isotope.

e enriched to a maximum 93.5 w

s i) not more than 176
% to irraQdqtion. Uranium may
’ :,in the U isotope. Active

appr ately 11 inches.
’only he non-fuel bearing

3
Ve,
)

(2) Naxilb qua
3% y ‘23 rod is 90 days,
maximum*!ﬁ ot wy paglge not\ggyexceed 1.5 kw, and the
externa e rate not ppged 10 m -m/hr(Z) et from the external
surface o cask and: ‘Ss

(i)  For the co“uts*des%rib%‘l*(b)(l)(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 specifiea in 5(a)(4)(v).

L)

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

)
-

One (1) fuel assembly as contained in product container specified
in 5(a)(4)(iii). ”

-

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

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).

LR
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r.f:‘ FORM 5184 CONDITIONS (continuea) U.S. NUCLEAR REGULATORY COMMISSION '

Page 5 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 .

5. (b) Contents (Continued)

(2) Maximum quantity of material per package (Continued)

(iv)  For the contents described in S(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. i

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

Contamed&w&caaﬁvzpecified in 5(a)(4)(i) and

limited thermal wat

1i?¥ty eight (38) fuel assemblies as o:i?lned in product
onf] s specified in 5(a)(4) F assemblies with an
nit “‘.“ chment (U-235 in , hreat han 70 w/o U-235 are

“I11m1teo Y Nassemblies pe -, t cont r. Shipments of f
fe Tess thafr § 35 enrichglnt greater than 70 |
w/0 may ¢ ne s of 70 U-235 or less t

qprovtde + et l 5 .assys 0 w/o U-235, y =
9"' /oU235 «.. 4

ol ‘ ’g/ - |
1 (v1‘,) For ’4\. 9} i | i (B / v11)j§: ,
‘

|
(vi) FOQQ contents described in S(bﬂl)~ p

!

1

!

.
a
1

J wentSeR .‘;5 _ "can a 1x sealed cans per :
sket ,~“3\ r - f the six cans may i

taln up tolslg 8 g hy en. The cask is :

ed to 4. 908 .

] (viii) For?@contents described in 5(b ﬁ(viii): '.'
X Twelve (lZ)*ue*s*]* *

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

l
|
l
Thermal heat generation rate is limited to 200 watts. |
(x) For the contents described in 5(b)(1)(x): ’

contained in product containers specified in 5(a)(4)(vii). 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.

. 2 8 5 8 s

L ZBRL JY e )

Twenty-four (24) containers each limited to 352 grams U-235 as ]-

8 8 2
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:[ WAC FORM $104 CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION ]Z

Page 6 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957 :
i ;
! . (b) Contents (Continued) ’
l

(2) Maximum quantity of material per package (Continued)

4 (xi) For the contents described in 5(b)(1)(x1):

% 8 8 8 8 "

Twenty-four (24) capsules each limited to 100 grams U-235.
(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 ai The maximum burnup is 150
MWD /Asse th ling time of each fuel assembly
is xso‘ti e maximum ra qzi source term is 400,000
curi
(xiii)$)he contents described in 5(b)(1)QRii):

n product container
imum ay heat per package

O

Sndaineti, in tMgbaskets separated by

.B(a ) (1X) g Each shipment must
. ax;gburnup is

um cooling time is

T b) (1) (D

emb1 ies conta'@gn product container
speciipd in 5(a)(4)(v).

(xvi) For the contents*;e*itgin S5(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
mayimum 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.

s 4 5 4 &



M| NRC FORM 618A U.S NUCLEAR REGULATORY COMMISSION

CONDITIONS (continued)

« 2

-
-

4 4 & 2

2 & 8 2 s

Page 7 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957

(c) Fissile Class I and 111

(1) Class I For the contents specified in
5(b)(1)(ii1) and 5(b)(1)(xv), and limited
in 5(b)(2)(i111) and 5(b)(2)(xv).

(2) Maximum number of For the contents specified in
packages per shipment 5(b)(1)(1), S5(b)(1)(i11), 5(b)(1)(vi),
as Fissile Class I1I 8(b)(1)(vii), 5(b)(1)(viii), 5(b)(1)(x),
5(b)(§;§x1); S(bc)i(llizt(:))(mi 5(?)(1)((’)(1 i),
xiv), an xvi), an
ep\ﬂ RE@&(" 5(b)(2) (1), 5(b)(2)(11).
\- 5(b) 5(b)(2)(vii), 5(b)(2)(viii),
@) S(b)m( )<z>(xw) 5(b) (2) (xii),
N ggg;g;g (b)(Z)(xiv), and
9;91.

6. For Item )(l)(1 s \
the foH‘llmg equat ‘*\‘

soth, ,'. : < s
tents desc 4 (b)(

7. [xcept for t n (11 )(1)(iv) and
b)(1)(xii); (z’ imited in 5(b)(2)(i1), 5(b)(@v) and 5(b)(2)(xii), the

cask must be ship dry .
8. If the cask contents o*(b*)*) *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)(i11) must preclude cetact 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.

77
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U.S. NUCLEAR REGULATORY COMMISSION |8

i "
4 l:l: FORM 8184 CONDITIONS (continued)

Page 8 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957

5 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 naintained 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.

J 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

1 of the basket. Removable ceR used in each section of the basket
j to Timit axial moveme s“e B

) 14. Contents must be@&n'e]y confined in the céq\:}ity to minimize movement.

“ 15. Prior to eac Q adequacy of containment vessel@st be demonstrated by
} performance the leak test described in Section .ﬁl 1 of the application. |

16. Gaskets ‘aﬁeal and fuel canister, % be reﬁ'ﬁced at least every 12

months o rlier i« ble degradatig ! i
legradat oy O ‘

|
17. For contgats descrik *"‘: (b) (ili1)\a ; ited in ) (2)(1i1), the mass |
of fiss material L oRR ed ..._...., ctyo "--"? must be ged on the mass prior " ‘
l
|

a"
‘Qo. ' <\“

to irraduation. ‘ ‘&’ w“ .
18.  In addit$f} to Barequ '” "\‘ﬁ G’,- g CF@" 71:

(a) The age R "hio] A ~~\ -t t and rated in accordance
with Oper ""v\ ‘.';»; 7 of &app]icatwn

(b) The pa must meet !il feptanck Test@d Maintenance Program of

Chapter /?e apphcati 1
19. The package authorized s certificajleis hereby approved for use under f '
the general license pr O*R

20. Expiration date: June 30, 1996.

L)

L]
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S| NRC FORM 6184 CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION |B

Page 9 - Certificate No. 5957 - Revision No. 23 - Docket No. 71-5957

REFERENCES

Battelle Columbus Laboratories consolidated application dated June 20, 1985. -

Cintichem Inc. supplements dated December 14, 1987; May 30, July 15 and
September 28, 1988; and April 17, 1990.

University of Missouri Research Reactor letters dated April 18, June 7, June 11,
June 13, and August 8, 1990.

Massachusetts Institute of &gﬂE\G@ttor Laboratory letters dated

October 19, 1992, andg 1993,

Department of Ener lements dated: July 15 and i:)ﬁmber 16, 1993;: March 2,
May 2, and April ZEP 94; and January 23, 1995.

National Instit
April 4, 1995.“,

e e e ——————————
. ; .0 8 v "

1

‘ Date: 7 l:>
1 ate: July 7, 1995 ****4'

f
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U.S. NUCLEAR REGULATORY COMMISSION &
- Sopauben CERTIFICATE OF COMPLIANCE §
wommn FOR RADIOACTIVE MATERIALS PACKAGES o
mw [) mmsuulu © PACKAGE mmwm P nosruuua . romfma PAGES :

? satety standards set for'r i1 Titie 10. Code

& This certificate is issued to certity that the packaging and contents deecrided i Hem 5 below, meets the applicable
of Foderal Reguistions, Part 71, “Packaging and Transportation of Radiosctivy Material

|
|
!
|
[
:
-
’
le

— ——— e e e e e
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b This certificate does not relieve the consignor from compliance with any requ:rement of the regulations of the U.S. Department of Transportation or other
applicable reQuUIRIONY BQONCIeS. including the government of any country through or Into which the package will be transporied
3TN‘C’"HGAT!!BI‘.UIDWTHEWGBO!A&MMMWMO’MPMMO‘\MT‘ON
& IBSUED TO (Neme and Address/ b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Alpha-Omega Services, Inc. Alpha-Omega Services, Inc. application
9156 Rose Street dated June 1980, as supplemented.
Bellflower, CA 90706 R
R EG -5979
‘ %:né;t.o;i‘m s conoumluoonmnmmﬁujmmm 10 CFR Part 71, as applicable, and s specified below j.
; — :
(a) Packagin T - .
% \ e ,/" / a v
(1) Moded¥ No.: 59790 -
e \ O "
(2) D&ription > 3 N v
ipping, containe obalt s.ourc . Configuration
of he opde miweey i syring ap imately 38" x 50" .
x 48", Eabox - bt phyweod w a 0.125" outer o
st shed $Xue M' s y g framewos®. Transverse $
st osgrebe bt Kbk |1 ef a fQP-1ift and 1ifting g
Tug e “ o-coMners. Tpe. inner shield vessel
is e illed, pdrrel-shaped
confi tion. Threef 4 | drica\ g inserts and bolted ¢
end ca ovide fiexi 10 accommod everal sizes and shapes .
of sourc {)Gross weight is approxim@ ,000 1bs. -
(3) Drawings * * * * *
The packaging is constructed in accordance with Alpha-Omega .
Services, Inc. Drawing Nos.: 0090, Rev. 0; 0091, Rev. O; o
0092, Rev. 0; and 0093, Rev. 0. :
[

“
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L NRC FORM 6184 U.8. NUCLEAR REGULATORY COMMISSION |8

B e CONDITIONS (continued) .
Page 2 - Certificate No. 5979 - Revision No. 8 - Docket No. 71-5979 F
5. (b) Contents ,
i (1) Type and form of material -

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

(2) Maximum quantity of material per package

i 13,000 curies Co-60 or 3,000 curies Cs-137, with decay heat

} load not to exceed 200 watts, @
| i
t 6. Lifting eyes shall be covere t:;to prevent use as tie-down s

attachments. “) RF &

7. The shield vesse @kﬂ'es shall be equipped N:)askets L.

|
‘ 8. Bolts used to re the shield vessel closure cap 11 be secured 5
‘ against looseMing by vibration during transport.

ements of Subpar

9. In additio ‘ga the TN P’ A0 CFR Part 71:
N 42

a) Eachhxkage mu sd the ‘pection ram of the |
supp&ent date %! 20 99 f'

b) The peekage mis gnb red for : accor e with the i

!

' Opergyys PRey ur !i gtmngusgp 1990.

' 10. The packagepaytho s s eby a ed for use
' under the al "'f‘ e "' ‘- .4 §71. 125‘go |
-‘ v’.“ % I

11. Expiration da\g‘ Septemb Y ,"

/p NS M* o
' Alpha-Omega Services, Inc. ap*tgte *1980

. Supplement dated: April 12, 1983 and August 20, 1990, and January 30, e
; 1995. ‘

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Cass R. Chappell, Section Leader .

Cask Certification Section '
Storage and Transport Systems Branch

Division of Industrial and |

Medical Nuclear Safety, NMSS i

|

e e e e e
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R — CERTIFICATE OF COMPLIANCE
womn FOR RADIOACTIVE MATERIALS PACKAGES
T o CEPITIFICATE NUMBER T REVISION NUMBER et B AETAGE TDENTIFICATION NUMBEF | d PAGE NUMBER & TOTAL NUMBER PAGES
5984 5  USA/5984/B( ) 1 .
PR AN S

& This certificate is isaued to certify that the

mmwaeom-mo.cmwmmsm,mmwm-mmmmmmmmmo.m

amw.mn.wmrwammv

\ 1] mmmwmnmmmmmy
WWmmmmwmo'myoo\M

wcmmmmummmus W!dTnmomwmom
Mammmmwvmumw

3 mmn-“mmmoummmmosmrmmmwufm

& IBSUED TO (Warme anef Address/

b TITLE AND IDENTIFICATION OF AEPORT OR APPLICATION:

. L. Shepherd and Associates J. L. Shepherd and Associates application
010 Arroyo Avenue dated September 12, 1974, as supplemented.
an Fernando, CA 91340-8095 InB RET

v 'O} 'e vooxermmeen 71.5084

——

‘mmnwwonWamMmmvoanmrv.-wm.awmmmmmm
5 =
(a) Packaging ,“- -
(1) Model Me.: 5984 =%
(2) Descrfszion =3 }
A projestive’ pack § dmpact resistance, and thermal
resistarce f , €O , gre-contained within & single
snug-fisting sh¥elde inpef; \-packaging. - The gverpack consists
of a v d-ste€ keted, g pted plymood outer.container. Dimensions
of the ogerpack ave approximayely 28°_ indiameter by 43" high and the
plywood thitkness is appnoximately 4"gan the sides and 6" on the top
and bottom.” Jhe total weight iocluding meight ef “the contents is
approximately, 1,780 pounds. . 3
F e
(3) Drawings

e e e e — - e e e e
% S S P R O P RSB e e e e E NS C R0 B IO A R ) T TR N L R T

----------

A ; - "i‘f
The overpack is construé%th jﬁraéibrdance with J. L. Shepherd and
Associates Drawing Nos. A-0068-2C-1 and A-0068-2C.

The inner shielded container is constructed in accordance with J. L.
Shepherd and Associates Drawing No. A-0068-1B or DOT Specification 7A
packaging. The special form source capsule is constructed in
accordance with J. L. Shepherd and Associates Drawing No. A-0068-10.

U ST SN SN NNET T SN R
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o CONDITIONS (continued)

&47

..........

j Page 2 - Certificate No. 5984 - Revision No. 5 - Docket No. 71-5984

oo

10.

J. L.

b. The pac

(b) Contents
(1) Type and form of material
Cesium 137 as cesfum chloride sources doubly encapsulated in stainless
stee] tubes which meet the requirements of special form radioactive
material.
(2) Maximum quantity of material per package
12,000 curies. ?’AR R EGU
Contents must be positi? ithin a single snug-ﬁtt(-? jelded Type A packaging
within the protectiv pack. The Type A packaging mu ve ¢ metal outer
wall and meet the r ements of DOT Specification 7A pack@g
Use of packag'lngébr gatcy after August 31, 1986, is not t@zed

In addition to &g requi w, of Subpart 6 of 1f

,"’ 71
274

' o -
a. The pacxabsha]l be ‘&_ ed) for "3 pment ':f rated in agLordance
with "Pr ures for Resded Lf DPT 7A [Packa§igy $rom Overp * in the
J. L. Sh;p_rd an A.s ‘- A A ’;‘ ary 20, 1

. '( 0 " Checko Maintenance
Procedure es ‘Wﬁeﬂ g
February 2b1990. '

The package aut e LRV ’ " kpproved 53 use under the
general license . CF '}' ] @

Expiration date: M@l, 1995, J\,‘Q' 0\
REFERENCES $

Shepherd and Associates' app&at* a*d*tﬁr 12, 1974.

Supplements dated: January 20, 1975; and February 20, 1990.

Date:

........

FOR THE U.S. NUCLEAR LATORY COMMISSION

ol |7

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS

MAR g 1 1990
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CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES

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

6003 16 USA/6003/B( )F 1 1

Worm TN

o CERTIFICATE NUMBER

¥ # Titie 10, Code
& Tris certificafie i issued to certity that the packaging and contents described in item 5 below Mmeets the apolicable safety standards set forth in Title 10,

of Federal Reguistions, Pert 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
applicabie reguiatory agencies, inciuding the government of any country through or into which the package will be transponed

4 THIS CERTIFICATE IS ISSUED ON THE BASIS OF A BAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISBUED TO (Neme snd Addvess) b TITLE AND IDENTIFICAT.ON OF REPORT OR APPLICATION

|
U.S. Department of Energy i Safety Analysis Report for M-130 shipping
Division of Naval Reactors ‘ container dated December 30, 1968, as
Washington, DC 20585 | —suppiemented.
- ,i -

4 . COOKEY NUMBER '7].5”3

4 CONDITIONS A . - .
This certificate is conditional upon fultiliing theyequirements of 10 CFR Part 71, as applicable. and the comaitions specified below

. -
(a) Packaging _

| (1) Model No.; “M-130 _

I (2) Descriptigh - %7 :

The ModeT No. M-130 shjﬁi&ug.zbntiihétqii: ‘upright cyl¥nder 84 inches in
diameter By 158 -imeches hrp'bfi' -sr*‘ﬂéncqutamer walls consist of a

finned 1-inch thitk oater she cated from either.carbon steel, carbon
stee] with™“stainlessisteel €1 or sPiid statmless steel, 10 inches of lead
shielding, and a l-inch thick fmner pres “vessel fabricated from carbon
steel clad Wfith stainless steel. The top ®f the container is covered with a
shielded closupe head which ‘s bolted toithe contaiwmer and seals the pressure
vessel. An access opening with .a bolted shield piig is provided in the
closure head for Joading and unloading spent fuel.

The pressure vessei hagian inside diametae of 55 inches. The central region
contains a secondary heat exthamger fiot 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.

e — e e . . e e
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CORDITIONS (continued) i

Page 2 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

5.(a) Packaging (cont’d)

.8 8 v 8 8

(2) Description (cont’'d)

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.

~

LR I B .

(3) Drawings

The packaging is constructed in accordance with General Electric

Drawing Nos. 2476209, Sheet 1, Rev. R; Sheet 2, Rev. K; Sheet 3, Rev. T: #
Sheet &, Rev. U; Sheet 5 of 5, Rev. F and 247E228, Rev. F. b
(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:

(1) S3K/S4W fuel subassemblies of core type 2.
(i1) SS5W fuel modules of core types 2 or 3.

(i11) S5W corner fuel moduies of core types 2 or 3.

is
f

(iv) DI6 fuel modules of core types 1 or 2.
(v) D16 removable fuel assemblies of core types 1 or 2.
(vi) S1C/S2C fuel modules with control rods.

(vii) S1C/52C peripheral fuel modules.
(viii) $36-3/3A fuel module with or without control rods.
(ix) SAD cell.

@
I !



CONDITIONS (continued)
Page 3 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

5. (b) Contents (cont’d)
(1 Type and form of material (cont’d)
(x) $36-3/3A irradiated thermocouples and thermocouple cases.
(xi) S86 full size fuel cell with or without control rod.
(xii) $86 partial size fuel cell with or without control rod.

(xi11) S5W-4A recoverable irradiated fuel modules with control
rod.

(xiv) S76 recoverable irradiated fuel cells.

(xv) D2W fuel cells with control rods.

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

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

(2) Maximum quantity of material per package.
(1) 52 fuel assemblies as described in 5(b)(1)(1).
(11) 12 fuel assemblies as described in 5(b)(1)(ii) or 9 fuel
assemblies as described in 5(b)(1)(ii) and 4 fuel assemblies
as described in 5(b)(1)(i11).

(i1i) 6 fuel assemblies as described in 5(b)(l
4 fue)l assemblies as described in 5(b)(1
(1

(iv) 9 fuel assemblies as described in 5(b)
8 fuel assemblies as described in 5(b)(1

(iv) and
(v).

(vi) and
(vii).

)
)
)
)
1

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

9 fuel assembiies as described in 5(b)(1)(viii) and
one fuel assembly as described in 5(b)(1)(ix).

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




Page 4 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

(viii)

(ix)
(x)
(x1)

{xii)
(xi1i)
(xiv)

(1)

(11)

(1i1)

(iv)

(v)

(vi)

CONNE R U N O N

5. (b) (2) Contents (cont’d)

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).

6 fuel assemblies as described in 5(b)(1)(xiii).
8 fuel cells as described in 5(b)(1)(xiv).

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

4 fue)l modules as described in 5(b)(1)(xvi).
10 fuel modules as described in 5(b)(1)(xvii).

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 Timited
in 5(b)(2)(ii1) 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.

Shipment of contents specified in 5(b)(1){vi) and 5(b)(1)(vii) and
limited in 5(b)(2){iv) shall be made in a stainless steel M-130
container and shall have a decay heat load not to exceed 18,960 Btu/hr

per shipment.

Shipment of contents specified in 5(b)(1)(wiii), 5(b)(1)(ix) 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.

Shipment of contents specified in 5(b)(1)(i), 5(b)(1)(ii)
shall be made no earlier than 72 days after shutdown and shall
have a decay heat load not to exceed 33,500 Btu/hr per shipment.

Shipment of contents specified in 5(b)(1)(xi) or 5(b)(1)(xii)
as limited by 5(b)(2)(vii) shall have a fully loaded container
heat load not to exceed 15,400 Btu/hr per shipment.

Shipment of contents specified in 5(b)(1)(xiii) and limited in

5(b)(2)(ix) shall have a heat load not to exceed 23,800
Btu/hr and shall be made no earlier thar 92 days after shutdown.

CSNN T T R A R R
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CONDITIONS (continued)

pPage 5 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

(vii)

(viii)

(ix)

(x)

(x1)

5. (b) (3) Contents (cont’d)

Shipment of contents specified in 5(b)(1)(xiv) and limited in
5(b)(2)(x) shall have a heat load not to exceed 22,400 Btu/hr
and shall be made no earlier than 122 days after shutdown.

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.

Shipment of contents specified in 5(b)(1){xvi) and limited in
5(b)(2)(xi1) shall have a heat load not to exceed 6,000 Btu/hr
and shall be made no earlier than 50 days after shutdown.

Shipment of contents specified in 5(b)(1)(xvii) and limited in
5(b)(2)(xiii) shall have a heat load not to exceed 27,400 Btu/hr
and shall be made no earlier than 195 days after shutdown.

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

(c) Fissile Class 111

Maximum number of packages per shipment:

Except for the contents described in One (1)
5(b)(1)(viii) and Timited in 5(b){2)(v)
| For the contents described in 5(b)(1)(viii) Two (2)

and Timited in 5(b)(2)(v)

6. For shipments involving the contents specified in 5(b)(1)(ii) or 5(b)(1)(iii)
the Model No. M-130 package shall be inspected to verify that boron poison
plates are in the module holders.

7. For shipments involving the contents specified in 5(b)(1)(viii), 5(b)(1)(ix) 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.

----------
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CONDITIONS (continued)

Page 6 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

10.

11.

12.
13.

14.

Y

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

Container number three (M-130-3) has been modified by adding two 4-inch thick
by B-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.

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 containper.

Containers M-130-3, M-130-4, M-130-6, and M-130-7 may be used for the contents
specified in S(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.

Container M-130-11 may be used for NR-1 shipments only.

For shipments involving the contents specified in 5(b)(1)(xvii) which do not
contain a full complement of fuel modules (i.e. one position is occupied by
either two flux thimbles or a vacant fuel module hoider with pocket shield
plug), that position shall be located in the middie module holder of either
half of the cage assembly.

Expiration date: ODecember 31, 1997.

.
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1 CONDITIONS (continued) .

Page 7 - Certificate No. 6003 - Revision No. 16 - Docket No. 71-6003

REFERENCES

l Sa;ety analysis report for M-130 shipping container, MAO-EB-703 dated December 30,
1968.

Supplements: Naval Reactors letters A#2256 dated February 24, 1969 and G#193]1 dated
March 3, 1969; General £lectric Company letter ONP-74520-526 dated April 3, 1972;
Naval Reactors letter G#3207 dated April 27, 1972; General Electric Company letter
ONP-74520-528 dated April 28, 1972; Naval Reactors letter G#3250 dated June 6, 1972;
General Electric Company letters ONP-74570-635 dated October 25, 1972; ONP-74570-654
dated December 4, 1972; ONP-14570-666 dated December 12, 1972; ONP-74570-682 dated
January 12, 1973; ONP-74570-698 dated January 31, 1973: ONP-74570-687 dated February 6,
1973; ONP-74390-65 dated March 26, 1973; DLGN-85570-854 dated September 24, 1973;
DLGN-85570-901 dated January 10, 1974; Naval Reactors letter G#406]1 dated January 29,
1974; General Electric Company letters DLGN-85570-924 dated February 15, 1974; DLGN-
85570-923 dated March 6, 1974; DLGN-85570-969 dated May 24, 1974; Naval Reactors
letter G#499) dated November 25, 1975; General Electric Company letters ONP-74340-JTT-73 |
dated December 17, 1975; CGN-85570-1145 dated September 9, 1976; CGN-85570-1146 dated K
September 10, 1976; CGN-85570-1148 dated September 14, 1976; Bettis Atomic Power ¥
Laboratory letter WAPD-R(K)-1378 dated August 30, 1976; WAPD-OP(PP)S-4401 dated June 29, §
1979, Naval Reactors letters G#6197 dated July 13, 1979; G#7136 dated March 17, 1982;
Naval Reactors letter G#7022 dated July 14, 1981 and SAPD-LD- (CES)SE-181 dated F
l

September, 1981; WAPD-LP(CES)SE-96 dated February, 1982, WAPD-LP-(CES)SE-170 dated July
1981; Naval Reactors letter 6#7160 dated May 18, 19872; Naval Reactors letter G#7582
dated September 7, 1983; Naval Reactors letter G#C87-5692 dated September 2, 1987; Naval
Reactors letter G#C87-5689 dated September 23, 1987; and Naval Reactors letters G#C87- .
8008 dated January 19, G#(88-5931 dated May 12, and G#(C88-5961 dated July 25, 1988.

Naval Reactors letter G#(89-2803 dated August 11, 1989; Naval Reactor letter G#CB89-2825
dated March 29, 1989; Naval leactors letter G#(C92-03392 dated March 30, 1992; Naval 8
Reactors letter G#92-03729 dated October 20, 1992; and Naval Reactors letter G#C93-10935
dated October 8, 1993.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo K.

Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS
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COMMISSION ::
CERTIFICATE OF COMPLIANCE % "CLEAR REGULATORY "
FOR RADIOACTIVE MATERIALS PACKAGES

b REVISION NUMBER C PACYAGE IDENTIFICATION NUMBER o TOTAL NUMBER PAGES |3

11 USA/6058/B( ) 1 3

-

2 PREAMBLE
) mm-mwmmnmmgmeonmoucnmmmsm‘mmwumm-t«ynmmm!onn in Title 10, Code

of Federal Regulations, Pert 71 “Packaging and Transportation of Radiosctive Materal”

|

|

b This centificate does not relieve the consignor from compliance with any requirement of the reguiations cf the U.S. Department of Transportation or other ]
applicable reguiatory agencies, including the government of any country through of into which the package will be transported ’,

|

|

3. THIS CERTIFICATE 1S ISBUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISSUED TO INermw end Addvass) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Department of Energy Cintichem, Inc., application dated
Transportation and Packaging March 31, 1985, as supplemented.
Safety Division, EH-33.2
Washington, DC 20585 e [ o
o " T i{ ?1‘6058

4 ¢ DOCKET NUMBER -

4 CONDITIONS . & ~
This cettificate is conditionel upon tulfiiling thewequirements of 10 CFR Part 71, as applicable. and the coptlitions specified below

S
-

L

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

(2) Description & 5 3 &= /
The pack#jng consists of a lead shielded steé] weldment™in the shape of a
right hoTlgw cylinder with a<bottom and-<d.recessed, plug-type gasketed and
bolted 1id. The packaging provides a winipum of 6. inches’ of lead shielding.
Packaging features include’ 1'1Mizrt~tfe-doun devices—and a drain to the
central caVity. Thewmaximws welight ofsthe loaded packaging is 30,000 pounds.

. TS AR R RS g

The outer shell is of a laminated steef'tnafiruction-nid is 41 inches in
diameter and®7 inches high. - The two 1alimates are-of plate material
1/2-inch and I/#=inch in thickness.. The imer sbell is of 1/2-inch thick
steel plate. The 4mternal cavity dimensions are'26-1/2 inches in diameter and
43-1/4 inches high¢ The 1id is of the same cogstruction as the sides and
bottom and is secured fo-the body of the__tgckaging by twelve, 1-1/4-inch
diameter by 2-inch long higﬁfttnlngtﬁﬁbo s and sealed with a silicone O-ring.

Drawing

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

LGN O JEE NN JSER JEET JEEY NS JUNY N NN N Y AR A AR )




CONDITIONS (continued)
Page 2 - Certificate No. 6058 - Revision No. 11 - Docket No. 71-6058

A & &
SR 3= 3

. h

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

|

}

|

l

[

1

l

(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 L
up to 525°F and packaged within DOT Specification 17H steel drums. r

|

|

|

1

(i1) Byproduct and uranium enriched in the U-235 isotope, U-233 or plutonium
which meets the requirements of special form radicactive material.

& B 4 4 % 8 & A & b a

(111) Byproduct material and uranium enriched in the U-235 isotope, U-233, or

y plutonium as solids, non-powder dry which will not decompose at -
o temperatures up to _525°F:;4 pack fy' hip a nominal 1/2-inch thick (24- "
o inch 0D) polyet igh Intergify ‘Gomtaiper (HIC). Liquids must be .
S solidified in ree Iron Oxide mix in #steel container. Small items, .
“ including ghassware, must be placed in 1—ga1¢3}gel containers and .
: compresse required). >3 .

(2) Maximum quaqﬁ);y of material per package A

"

o % A‘a\ '
For the contignts desertbed.in 5(b)(1) (1) anﬁi{b)(l)(ﬂ)ﬁ‘

Not to exc’:. 400 watts $hermal décay. ts - -
For the cqatents descr h‘ﬁ35(63?ifftiﬁfaglf ‘ <
The HIC musk? be 1imised to-200 it§es o Wdifisd 1iquid radioactive
material and_pot move fhat 504 thitdes of __ser radibactive materials.
The maximum ‘vrmaT di t_x?i ] mt pteed 15watts.

|
|
|
For the fiss%’i%xonté’rits’ described in S(bYEIN(1), 5(BYA)(i1), and II
i
l
|
|
}

ASE

5(b)(1)(111) noto exceed the-fqllouing: )

-

L T U0 S TR T L T T R B

Fissile / IMaximum per - .
Material W & = .
-f b o 3
] U-235 30 -
. U-233 200
-g Plutonium* 200

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

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

3.8 A & s

(c) Fissile Class 11

» L

For contents containing special nuclear material:

|
f
u
I
!
|
Minimum transport index t
to be shown on label 10.0 x




CONDITIONS (continued,
Page 3 - Certificate No. 6058 - Revision No. 11 - Docket No. 71-6058

For ?imna-en1tt1ng special form materials, at least 5 inches of additional lead
shielding may be added as required as a 1ining 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.

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

Prior to the shipment of contents descrdbed in 5.(b)(1)(i), the package must be
leak tested as specified in Sea&jqnjl ot the application.

[n addition to the requl?euents of Subpart G of 10 ¢FR fart 71:

\
(a) Each package s be maintained in accordance wnth_Sect1on I of the
application, upplemented and

(b) Each packagefﬁhall Aperated and prepared fhvish1pment 1n accordance
with SectuﬂJ of tho“?\;ation as supp'lmoted

Fabrication of &ditwna] mcgqmgs s nat qurwed

L |

The package autharized by thisit f?féiié_isgﬁiiﬁﬁy approved For use under

the general Hcehse pm\spmm

3
i

Expiration date ﬂpeceMber 31 1995 }EE,
4"1
Cintichem, Inc. appllcat‘qa,ﬁated March 31, 1985.

Supplements dated: August 30 /and October 31, 1985, and Oct&ber 2 and
November 27, 1990. | &

Department of Energy supplements dated jﬁTy TS an&'December 21, 1992.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

AW

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards

and Transportation, NMSS
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CERTIFICATE OF CK)llPlJ‘ﬂ'(:E W

FOR RADIOACTIVE MATERIALS PACKAGES [

1 8 CERTIFIGATE NUMBER b FEVISION NUMBER e PACKAGE TOENTIFICAT ION NUMBER = PAGE NUMBER o TOTAL NUMBER PAGES |
6078 20 USA/6078/B( )F 1 3 :

& This certificate is issued 10 certity that the packaging and contents described in em 5 below meets the applicable satety standards set forth
of Federal Regulations, Part 71 “Packaging and Transporation of Radioactive Material.

n Title 10, Code 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 reguiatory agencies, including the government of any country through or into which the package will be transporec &
>

3 T™MIE wunuwmmmouwmmmsumonurm DESIGN OR APPLICATION
e b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION .

A 1BSUED TO (Memw and Addrass |

Combustion Engineering, Inc. ‘ Combustion Engineering application dated :
1000 Prospect Hill Road May 25, 1990, as supplemented K

Windsor, CT 06095-0500 |
QAR REQ&WBL

4 CONDITIONS y

This certificate o conditional upon 'umliv@-:mmnu of 10 CFR Part 71, as applicable, anc ons specified below

: <
a) Packagin T~ o f’)

4~
(1) Mode1‘Hs s27i e 927C1
SN\ =7 (fE2 C :
(2) Descqt‘on : « ,l‘ ,h , ; :
el fuel - '\ % : "sutlng strongback and “
| A S D L8 AN ye Q DN e e Dn
' fuelepyndle \_\’ g 4 vt n ted fo a gl outer container.
The fuel bundle ,a “Sepa '-g y '* tMc ¢ hi arbon steel L
segme paed s.§;£‘¢ b 03:. u:. Eg ly atfaghed t e strongback. The s
segme ‘)gtsen,%‘n, -jﬁg» is P8 g are inskalled (welded) in r
segmen o fow/ allo 'us B -?“'h; f e entiG#active length of the
fuel assefbly. *The Wodg] 0 *4“ t. age lsogoroxlmately 43" in i
diameter 189" long wi app roX Ty eight of 6,700 1bs. .

The Model ¢ 227C1 packag approxima in diameter by 216" "
long with anfagproximate gross weight of Tbs. L

(3) Drawing * * * * *

The Model Nos. 927A1 and 927C] containers are constructed in accordance
with Combustion Engineering, Inc. Drawing No. NFM-E-4108, Sheets 1
through 4, Rev. 11.

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

(1) Model No. 927A1: wunirradiated fuel bundles consisting of 0.38" a
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.

:

T T TR AT T8 AT LT AT Ta ST e e s s e e 8.0 0 @ e 0 0 08 BT W e e R A JCT T NN NEET N




TORY 1S81
?uc. FORM €184 CONDITIONS (continued) U3 NUCLEAR REGULATORY COMMISSION
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Page 2 - Certificate No. 6078 - Revision No. 20 - Docket No. 71-6078

5.(b) (1) Contents (Continued)

(1) Model No. 927A1: wunirradiated 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.

(111) Model No. 927Al: wunirradiated fuel bundles consisting of 0.33"
diameter uranium dioxide fuel pellets clad in 0.025" thick

zircaloy tubes i 6 e array with a 0.506" pitch.
Each fuel bu &R 55@@ um of 236 fuel rods with a

. .

L NET J0 ey )

max imum enrichment int isotope. and contains not
more th 76 kg U-235. »
| i3
(iv) Al: unirradiated fuel bund onsisting of 0.31" i
diaialer uranium dioxide fuel peliets ‘?5 0.024" thick e
Zpyaalo “1‘i'. s in a 16 x 16 square Wi 0.472" pitch. I
fue w“% p con51sts of a -,w, of 231 fuel rods with a I’
imum 5. 90 ~’;‘ 5 isoto€) and contains not :

e than l

o

|
(v) Wedel No gisbu gles cogsisting of 0.33" !
e ame te | dr afd g '¢f pFad i 0.0255hick zircaloy .
es o L P MILh 12 ¥ 4506 ch. Each fuel 8
ndle .;." ot 1307 /; ,rodﬁh a maximum 5.0 o
enr Teithes - e }jfo con s not more than
kg 1.5 . -
‘ ,-/,;

(vi) Modgd”No : qf‘\ : A bund]a&?onmstmg of 0.324" .

diamt#Em uranium dioXide Nse1 pelTeéis ¢ n 0.0235" thick

zircalbf/Pubes in a 17 x 17 square an th a 0.501" pitch. ‘
Each fue ndle consists of 264 fuel ¥Yods with a maximum 3.6 w/o -

enrichment in ) 3R sot d contains not more than 16.43 ?
kg U-235. # |
(2) Maximum quantity of material per package

Model No. 927Al: Two fuel bundles weighing not more than 1400 1bs.

each. o
Model No. 972C1: Two fuel bundles weighing not more than 1506 1bs. :
each. .
(c) Fissile Class I11
Maximum number of packages per shipment Eight (8)
6. Each fuel assembly shall be unsheathed or shall 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.

i3

|
|
l
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NlC FORM 6184 CONDITIONS (continued)

Page 3 - Certificate No. 6078 - Revision No. 20 - Docket No. 71-6078

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

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

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: Octobeepwoa EG Ul
REFERENCES 9] )\
S o)

Combustion Engineeridésblnc. application dated May 25, 1‘“;.<’>
Supplements dated:Ecgptem & 1990 September -’f}-- Octoé 1991;

October 13, Octo 7, NovamBeh 992; Jur€78 1993;

September 1, 1994p~and Augus-\ 8
g NUCLEAR Fg)LATORY COMMISSION

fl

sl Chappet], Se®&Jon Leader

SO-CERE ficati@mSection
gy Projec ice
Muclea erial Safety

SEP 13 1995 Y AANNR Sa ag

96

U.S. NUCLEAR REGULATORY COMMISSION
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1 U.8. NUCLEAR REGULATORY COMMISSION

e CERTIFICATE OF COMPLIANCE
| waahn FOR RADIOACTIVE MATERIALS PACKAGES
Bl T & CERTIFICATE NUMBER b REVISION NUMBER = PACKAGE TDENTIFICATION NUMBER | 0 PAGE NUMBEF: | TOTAL NUMBER PAGES
6142 5 USA/6142/B( )
T PREAMBLE

& This certificate is issued 1o certity that the packaging and contents described in item 5 below meets the applicable satety standards set forth in Title 10, Code
of Federal Reguiations. Pan 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 or other
applicable reguintory agencies, Including the government of any country through or into which the package wili be transported

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

& ISSUED TO /Merme and Address/ b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
U.S. Department of Energy afety Analysis Report for Bettis Disposable
Division of Naval Reactors aste shipping container dated September 30, 1969.

Washington, DC 20585 -

{ ¥ - W

{ © DOCKET NUMBER "’ilfﬂlﬂz

4 CONDITIONS e e
This vertificate is conditional upon fulfiliing thewequirements of 10 CFR Part 71 as applicable, and the coptitions specified below

(a) Packaging
(1) Model No.: Bettis Disposable Waste

o,
T

(2) Descrfption - & =4

The packaging consists. of a disposable concrete vagdt enclosed in a
reusable steet overpack. Fhe-concrete-vault fs a powred concrete block
measu-ing 51% square by 49" ‘high. TFhe inner_cavigiéis centered in the
vault-aud may be one of two sizes: 15" square by.}e" deep or 27" sgquare
by 28" deep. _Ibe smalier cavity is. surretmded by=d8" of structural
concret® on the bottom apd sides #me by 15" on the top; iLhe larger cavity
is surretinded by 12"-on the bottem amd sides add,by 9 on the top. The
overpack Asva weldment of 2-142* by 5" rectaggylar steel tubes to 1/2"
stee]l plata“amd is sized and constructed tpispugly enclose the concrete
vault. The 13 is similarly constructed%@ad is secured to the overpack
by a bolted and gagketed closure. é&g oveérall dimensions of the package
are 64" square by Sﬁ-h)”‘ q’e ss weight is approximately 16,000

pounds.
(3) Drawing

The packaging is constructed in accordance with Westinghouse Electric
Corpr ation Drawing Nos. 945F976, Rev. 4; 930C940, Rev. 4 and 976C870,

Rev.
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K CONDITIONS (continued
il Page 2 - Certificate No. 6142 - Revision No. 5 - Docket No. 71-6142

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

Radioactive material in the form of waste material packaged in smaller
cans or pails or as unpackaged solid waste sealed in poured concrete.

(2) Maximum quantity of material per package

Total radioactivity per package shall not exceed five times an A,
guantity and the plutonium activity per package shall not exceed two
times an A, quantity. The total fissile material per package must be
less than %he exempt quagtit ilsed in 10 CFR §71.53.

v M0 3 1.7
6. Only reusable steel overpack ‘;?ngted bef67%<A£ st 31, 1986, are authorized for
&/ \"f"

use. C

7. The 1id of the vault ‘:Da11 be poured in such a manner t 't both packaged and
unpackaged waste arqé?za]ed in concrete. In addition to 9 inches of structural
concrete specified in" section 5(a)(2) of this certificate fd?/the top (1id) of a
large cavity vaulfsJan additianal concrete thickness of at 1¥dst 3 inches shall be
poured so that tﬁngault cas pd its contents surrounded. by at least 12

inches of structyral concre¥€yy ) [ &~ L
- } ™ R p #
i i : \ \ B 2 Nt
2, Expiration date(IDecember 1Py, . ““-
A e . 2
"“ . . Ao

arsr®

’ ~ Lo - -
F fas ik S f : :Z
- r‘;ﬁ‘-‘j’ﬁ .

‘! 'rf‘\ & S 5 KF‘TM' ‘

* w ¢ " A M V'

B safety Analysis Report for Battbs Disposatie iMesfe-shipping contaifer, WAPD-0(A0)-5029
¥ dated September 30, 196%: "»§§3L S A A o

.| % P S 2 ’ Lo

~
-
* »

§ Supplements dated: Julyi2l, 1987, and Jurie B; ‘and Degember 18, 1992.
h,,/v t A N S ' "y

P oV . % -
/Zf’} FOR THE U.S. NUCLEAR“REGULATORY COMMISSION
&

»* 'iﬁévzzi gfl@ /

Charles E. MacDonald, Chief

Transportation Branch

Division of Industrial and
Medical Nuclear Safety, NMSS

.




j s CERTIFICATE OF COMPLIANCE :
| womn FOR RADIOACTIVE MATERIALS PACKAGES .
; T8 CERTIFIGA TE NUMBER RSN WA ] < PACKAGE 1DENTIFICATION NUMBER @ PAGE NUMBER |a TOTAL NUMBER PAGES (B
6206 19 AISA/6206 /AF d - .

PREAMBLUE

[ mm-mnmwmmmmmwvwmmmsm memumyummwom.nmmo.am
of Federal Reguiations, Part 71, “Packaging and Transportation of Radicective Matenal.

b mm“wwumlmwfwmwi&mymmmo'morooubnomoﬂmous Dopmmo”mmooﬂmonorom
wwm«:ﬂm‘mcm:mwwmdmwmywouqhoummwhmommuoommpomd

L 2N L R e

THIS CERTIFICATE ‘.DWWMGAMTYMMWYOFMPMMWNMICAYION
! ;Mmm—-‘uw-; TITLE AND IDENTIFICA TION OF REPORT OF APPLICATION

BiW Fuel Company ' B&W Fuel Company application
P.0. Box 11646 da;ed April 23, 1990, as supplemented.

Lynchburg, VA 24506-1646 (Cl'\ R K
3 r:‘oocxnm .11.52QL

COMDITIONS
! m-m.MIwmlu&%bd 10 CFR Pant 71, as applicable. and the conditions specified below

—
s
(a) Packaging ~

(1) noq_‘&o W\g
(2) oei‘Hpuon

A f e1 assemb

."t V394 ¢

i ner*sans1sting of a steel strongback
i SO C K mountod'tp a steel outer container. Two,
5k ; full ‘length stainless steel
mum boron are positiemed between adjacent
p container is approximately 40 inches in

C U SR NN M JREL X JNNY NS )

fu ssemb ‘f'» QUL

di r by-2UainchesJong.  Gross weight of the loaded container #

not ¥ ;600 pounds. o .
(3) Drawin s/‘ “ ‘ K

#

The containd‘ is constructed in accordance with Babcock and Wilcox
gompany Drawing *.E ‘g Rev A; PE-53F, Rev. 3; anc¢ PE-54F,
ev., 2.

L2 DL B

(b) Contents

(1) Type and form of material

Unirradiated, sintered U0, pellets in fuel rods with a minimum
Zircaloy clad thickness o¥ 0.020 inches. The rods are assembled into
fuel assemblies. The fuel assemblies may contain inserted control
rod assemblies. A

e e o - e -
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! om FORM §18A U.S. NUCLEAR REGULATORY COMMISSION

ol

l page 2 - Certificate No. 6206 - Revision No.

CONDITIONS (continued)

19 - Docket No. 71-6206

L RN T R R e )

5. (b) Centents (continued)

(1) Fuel assemblies as described above, with uranium enriched to a
maximum 4.6 w/o in the U-235 isotope. The assemblies have the .

following specifications:

Lype 15x15 15x15  1Ix17 15x1%5 15x15  1Ix17 1519
No. fuel rods 208 208 264 204 204 264 204
No. non-fuel tubes 17 25 21
Fuel rod pitch, in. 0.568 §g RE .563 0.563  0.496  0.5625 g
Maximum fuel 0.374 \,%» 0. 3252 0.3622 0.3232 0.3672 !
pellet 0D, in. i'
Cladding 0D, in. @ 0.416 0.379 .422 Oo.ua 0.374  0.422 |
Tube material rs r4 -4 Irdy B4 -4 55304
Maximum active fuel @ 144 144 P ‘ﬁ'& 144 119 '
length, in. LU \ P o
Maximum U-235 ~ 2.3 TwR2 )] 218y 22.15  18.24 |
Loading (kg) < ‘
= SR S i
(i1) Fudfhssen ,\’ - ";1 " ' 1"‘ W Lah ium iched over 4.6 to K
1 a maximum SR t 3 t»tope. 4“r assemsd ies have to \
| fol1GPing syacHR . 0? |
! m ',
 Ime X l Txiy @m 17 15x5
No. fuel rods .. 208 5 Q 206 264 200 |8
No. non-fuel tubes 17 a‘g 25 25 21
Fuel rod pitch, in. 0,568 ool gysof TO.563  0.563  0.4%6  0.5625
Maximum fuel 0.3742 0.36z2 0.3252  0.3671 0.3622 0.3232  0.3672 |
peilet 0D, in. :
Cladding 0D, in 0.43 0.43 0.379 0.422 0.416  0.374 0.422 |
Tube material Ir-4 Ir-4 Ir-4 Ir-4 Ir-4 Ir-4 §5-304 |
| Maximum active fue) 144 144 144 144 144 144 119 |}
| length, in. .
- Maximum U-235 25.93 24.27  24.86 24.48 23.81  24.55 20.22 |
. Loading (kg) r
|
!
’ 100

e e
[ 6 TR L U PR VYA it M T T S T T )
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|
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il NRC F (3]
g o= OfM 8184 CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

3 - Certificate No. 6206 - Revision No. 19 - Docket No. 71-6206

5. (b) Contents (continued)
(2) Maximum quantity of material per package
(I) For the contents described in 5(b)(1)(I)
Two fuel assemblies
(i1) For the contents described 1. (b)(1)(i1)
One fuel assembly
' 5. (c) Fissile Class

Maximum Number of Q\’g 0 4 )

packages per shipnen§:>

36. Each fuel l::ﬁ.bly‘iﬁ?t be unsheathed or must be enclg

polyethylene she f% 11 not extend beyond L
ends of the she must we_ folded or taped

flow of liqutd7.. 0 or oBtNgf bhe s?:sggjf fyt

ach spyd rid end ang The ratio of
bt : 7ceed lgpoundf per clamp.

45, sgrs etc.) must not

N oWl CFR P 71, the package shall be
ection 7. 00 he application, as

? an unsealed,
he fuel assembly. The
:‘ manner that would prevent the

i There must be clamp fogd
assembly weight™%o the pumigryd

The weight of con ﬂ-’
exceed 3,360 polinds. <%§

9. Fabricatior of &

' 10. In addition to the u
operated and mainta %
supplemented.

11.  The package authorized by th#emfi zﬁ*bv approved for use under the
"1

general license provisions o

| 12. Expiration date: September 30, 2000.

L e A T T T T
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CONDITIONS (continued)

Page 4 - Certificate No. 6206 - Revision No. 19 - Docket No. 71-6206

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; and February 26,

March 17, April 7, and July 31, 1995.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

‘>~£‘/1FQ4E915$2:> PV TP
William D. Travers, tor
Spent Fuel Project Of

Office of Nuclear Materi(!)Safety
and Safeguards ,s)

(&
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U.S. NUCLEAR REGULATORY COMMISSION
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
womn FOR RADIOACTIVE MATERIALS PACKAGES
. N MBEF REVISION NUMBER ¢ PACKAGE | IFICATION ¢ PAGE NUMBER |e TOTAL NUMBER PAGES
1 ; USA/6244/B( ) 1 3
7 PREAMEE

& This certicate is 1s8uad 10 certity that the packaging and ontents described in em 5 below meets the applicable safety standards set forth in Title 10, Code
of Feders! Reguistions, Pert 71 “Packaging and Transportation of Redioactive Material

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

3 THIS CERTWICATE IS ISSUED ON THE BASIS OF A SAFETY ANAL YSIS REPORT OF THE PACKAGE
& IBSUED TO (Neme and Addvess)

Chem-Nuclear Systems, Inc.
140 Stoneridge Drive
Columbia, SC 29210

DESIGN OR APPLICATION
b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

l Chem-Nuclear Systems, Inc. application
dated May 14, 1984, as supplemented.

n B E 5620
- *c st ¢ 4

. .
2 ¥

"""""

‘ mmnmnwwun‘@r&i&mmoﬂw CFR Part 71, as applicable, onc;moofa'-mon- specified below
5 o
(a) Packaging i }
i, e e
(1)  Model No<: CNS -85,
e 4 gﬁ}' 2

(2) Descrjption - -
The meekage consistsiof, 3 steel and Jead shielded cask. The cask is
posiq¢ ed ﬁtgpﬂh an L of steel amd honeycomb
materTal. The gross wei e package is 46,000 pounds.

™~ e P N o
The miW steel ﬁ 1572 m‘&i 1114372 inchgswin length and 58
inches \w*diameter. 1s, top;-and*bottom ave of 2-inch thick steel
plate. Skfelding is nroﬁdod"ﬁy 2 i%s of led@within the walls and 2-
inch thic el walls of the cask. cask Jid is secured to the cask
body by twends.four, 3/4-inch diameter bolts and is sealed by a
compressible polyurethane seal. Lifting devices are attached to the lid
and body of the cag’i_ , -
.qy_ ;ﬂ{' « =3

The cask is positioned within“an ‘overpack approximately 139-1/2 inches in
overall length and 89-3/8 inches in diameter. Aluminum honeycomb
material is confined by an outer steel shell 3/8-inch thick and an inner
steel shell of 1/4-inch thickness. The overpack cover is of the same
construction as the rest of the overpack and is secured to the walls by
eight, 5/8-inch diameter bolts. Lifting devices are welded to the outer
shell of the overpack cover.

(3) Drawings

The package is constructed in accordance with Nuclear Waste Systems
Drawing No. D-6930-1, Rev. F (Sheet 1 of 2) and Chem-Nuclear Systems
Drawing No. D-6930-1, Rev. E. (Sheet 2 of 2).

vvvvvvvvvvv
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: x’MMM CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

§| Page 2 - Certificate No. 6244 - Revision No. 9 - Docket No. 71-6244

5.(b) Contents

s &

(1) Type and form of material

L)

(1) Greater than Type A gquantity of byproduct material as process
solids, either dewatered, sclid, or solidified, in secondary
container(s) which meet the .oquirements for DOT Specification 7A
packaging; or

(11) Greater than Type A quantity of byproduct material as solid metal
components in secondary containers, as required.

(2) Maximum quantity ofemal B'EGG

$ 8 & 8 8 8 8 &

5

1 Not to exceed rmal watts of byproduc :ﬂgria]. The contents may
d include fis terials provided the mass of 10 CFR §71.53 are
o not exceeigé‘ Not to exceed a Type A quantity ansuranic materials.

6. (a) For any katg e
radioly l]y
tests measurdneg

s djignces which could
ation must be made by

‘;f~epresen$!1jve package such
that theefollowin period o <fspe that is twice
the ex&ted shipient ,
gen G2 ‘m: e gl e d ;b,a mog quantity that
i ‘!,ld R more W T ‘Bduivakegt 1imits for other
1 1 amnabagma se o | B| fgEht ppliner void if present
" o mgrh B2 o-mada</ft3 at.14.7 psia and
[ (i1) The ﬁndary coMa g u@e inerted with a
| dilu 0 assure thalioxp 11 to 5% by volume in
those If,ns of the package which c ave hydrogen greater
than 5%.

For packages to be d ve* m *ri r for transport, the secondary

a8 8 a2 s

4 container must be prepared fo ipment in the same manner in which

4 determination for gas generation is made. Shipment period begins when
d the package is prepared (sealed) and must be completed within twice the
o 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 separation, 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.




NAC FORM 8184
63

& B 2 3

CONDITIONS (continued)

Page 3 - Certificate No. 6244 - Revision No. 9 - Docket No. 71-6244

7. The 1ifting lugs on the outside of the overpack shall be covered during trans-
* port to prevent their accidental use for the purpose of tie-down or Tifting.
8. Shoring shall be placed between the secondary containers (or activated com-
d ponents) and the cask cavity to minimize movement during normal conditions of
" transport.

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

operating procedures in Chapter 7 ot the application as supplemented.

10. Each pack~ge must be maintained in accordance with the maintenance program in
Chapter 8 of the application as supplemented.

Fabrication of additional ‘MQREGM" t 31, 1984, is not authorized.

riz th1s certificate is ;g;"
ons of 10 CFR §71.12.

13. Expiration dateeprﬂ 30, 2000.

L1,

12. The package autho
general license p

Date __04/13/95

. a

-rtif1cat1on
Storage and Trans
,‘, sign tr1a

*a*t* r Saf

T A
4V

I W

L I I T e T T A

"Qpproved for use under the

t@Leader
ystems Branch

1 and
ety, NMSS

L T e

B8 a e s 8 wls & a8 & s ela b e s e i8]

U.S. NUCLEAR REGULATORY COMMISSION
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1.8, NUCLEAR REGULATORY COMMISSION T

R~ CERTIFICATE OF COMPLIANCE

WCom T FOR RADIOACTIVE MATERIALS PACKAGES N
o © PACKAGE IDENTIFICATION NUMBEF PAGE NUMBER | TOTAL NUMBER PAGES |

I 7 " e ekt T USA/6280/B( ) ]

& This certificaite is issued to certity that the packaging and contents described in item 5 below, maets the applicable safety standards set forth in Title 10, Code

i of Federal Regulaiions, Part 71, “Packaging and Transportation of Radoactive Material

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

3 mmvmnummmmaAum‘vMku:romonmncxmmoumuunou

& ISBUED TO (Nermw and Adara s/ . [ TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
J. L. Shepherd and Associates 5 J. L. Shepherd and Associates application

San Fernando, CA 91340

o
b ‘

i 1010 Arroyo Avenue dated September 5, 1979, as supplemented.
|
|

. oocmw M*G}QO

~—

4 CONDITIONS % o
This certificate is conditional upon fulfilling thewequirements of 10 CFR Part 71, as applicable. and the comtistions specifiec beiow

] o

(a) Packaging .

(1) ModeMo.: A-8108 Trradiator in A-0117 Overpack
(2) Desgrption

I

~of an Tnnery Jead-filled, steel weldment (Model
: _ ~outer protective enclosure (Model
) 3 or is a right cylipder, 31 inches
diameber by 36.irches high, with.a bolted top plug.closure. The
overpack is & | walle eel ;cylinder enclosdng a shock absorbing
and thermal insu core € we-bonded layers of balsa wood (11
Tbs/cu €. density, 12 inches thickem the sides). The irradiator is
held in place at each end. The void Betweep the irradiator and inside
wall of the‘overpack is fitled with hardwood spacers. The overpack
cover is seeuped by 30, 5/8-inch diameter-boits. The dimensions of the
package are 50.5 pches diameter by 23 inches long. The weight of the
‘ shielded irradiator i ,ggerlhgfaﬂ“the weight of the overpack is
| 3,400 1bs, totaling 10,4007Ybs.
l (3) Drawings
|

The overpack and irradiator are constructed in accordance with J. L.
Shepherd and Associates Drawing Nos.: A-0109-Al, dated June 6, 1969;
A-0109-10, dated February 3, 1870; 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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CONDITIONS (continued)

o IR

-

Page 2 - Certificate No. 6280 - Revision No. 6 - Docket No. 71-6280

A 5 A 5

5.

J.

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

(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 R EG
The overpack must be modi ewﬂ addition ougt ss than 14-1/4-inch
h i

diameter vent holes in ter shell (two eac estop cap and cap side,
two in the bottom, a two side tiers of 4 holes ea t 90 separation,
with each tier loca bout one foot from each end). TRglholes must be sealed
to prevent the inl ge of water but not so as to affe ¢1r capability of
venting in the evw 0 5. ; ¥

In addition to ’tiﬂrequi s™Qf Subpart € g i‘! Part b

(a) The packa ust be ;::. d 1p acqord ;4 h the Malgdenance Program

described T the J, L.t Sl s submittal sgted

rebruary 4eisg0, () SN LS
S Iy . W
(b) The packagm\ust &-}x{ﬁ‘- .:”' '!_""-‘* opeggted ccordance with
the OperatigsPro ’ < /de sertibRd h R, J. ys¥ephe nd Associates
submittal diaey Febeigbkre Jravel ] LAMAGH. /3 &

i '1'“\ 7y
The package author by this &er ‘ﬂ \ Ay appr@! for use under the
general license pro ns of 10 CFF 2 o

Expiration date: Januarﬂl, 2000.
* okergeic

L. Shepherd and Associates’ application dated September 5, 1979.

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Lo K €7

Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

Medical Nuclear Safety, NMSS

Date: _01/11/95
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6. NUCLEAR REGULATORY COMMISSION |

f CERTIFICATE OF COMPLIANCE :
il womn FOR RADIOACTIVE MATERIALS PACKAGES i
| T GERTIFICATE NUMBER b REVISION NUMBER T FRCRAGE IDENTIF CATION MUMBER G PAGE NUMBER | TOTAL NUMBER PAGES |

6294 20 USA/6294/AF 1 3 2

8 This certificate is issued 1o certity that the packaging and contents described (n ltem 5 below, meets the applicabie satety standards set forth in Title 10, Coge
of Faders! Reguiations, Part 71, “Packeging and Transponation of Radioactive Material

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

2 mwwonummmmnmawmmmsnmorvmrwemmmmmrm
& ISSUED 10 /Neme and Address, b YITLE AND IDENTIFICATION OF REPCHT OR APPLICATION

Combustion Engineering, Inc. Combustion Engineering, Inc. application
P.0. Box 107 dated July 27, 1990, as supplemented
Hematite, MO 63047 0 B~

ME
;1 ¢ DOCKET NUMBER ']]»5294
4 CONDITIONS “

This certificate 1s conditional upor mmﬂmlenmu of 10 CFR Part 71, as applicable, and the coptiitions specified below
A g

-

.,‘"

~ =
faet

il (a) Packaging _.dﬁ’ .y e !
i £ »
(1) Model Now UNC-2901 3% | 1% :
(2) Descripmon % | 4 = g

JE isnd

‘J
&4
y"

= 5%
iy
g
{

A maximu@)0.80~4ch squg)
minimum 14-gauge steefi, wlﬂl

0 ".‘ 'f~k1nnor con;i;:er c$nstructeg of

: gasketed top ge closure an
sealed welfed bo eet.” - gatainer 45 tentered and supported in a
22.5-1inch "TD: by righ steel.drum uitb?ﬁ ?auge head and DOT "
Specificatidﬁ 17H closure by ashe: “ﬁ?*tlpnmic sheet, plywood, hardboard,
and 1nsuhtk‘g,mteria1 Gross wﬂght Gpackage h 660 pounds.

(3) Drawings Cf,w -

o

The packaging is constjlcte in accordange with Combustion Engineering,
Inc. Drawing Nos. D-5007-8086, Rev.<8, and B-5007-8112, Rev. 1.

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

(1) Sintered uranium oxide pellets and rejected pellets enriched to a
maximum 5.0 w/0 in the U-235 isotope.

(i) ?ranium oxide as powder enriched to a maximum 5.0 w/0 in the U-23%5
sotope.

(i111) U,0, powder, placed in polyethylene bags then pressed and compacted
1nto blocks, with a maximum enrichment of 4.5 w/0 in the U-235
isotope. Water may be injected into the blocks.




CONDITIONS (continued)

age 2 - Certificate No. 6294 - Revision No. 20 - Docket No. 71-6294

(2)

5. (b) Contents (cont’d.)

Maximum quantity of material per package

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

(1)

(i1)

(141)

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

320 pounds of pellets, with the U-235 content not to exceed 6.4
kg. Pellets must be packaged in trays in accordance with
Combustion Engineering, Inc. Drawing Nos. D-5018-2001, Rev. 1,
and NFM-D-4263, Rev. 2, or NFM-E-466]1, Rev. 2 and NFM-D-4721,
Rev. 1. Trays containing pellets must contain a maximum of
9.07 kg and a minimum of 6.7 kg of pellets with a maximum
pellet diameter of 0.4 inch.

For the contents described in S5(b)(1)(i1):

220 pounds of powder, with the U-235 content not to exceed 1.5
kg. Powder must be packaged im secondary containers in
accordance with Combustion Engineering, Inc. Drawing Nos.
NPM-C-3389, Rev. 0 or Rev. 3, and NFM-D-4750, Rev. 1.

For the contents described im 5(b)(1)(i11):

30.4 kg o€ U,0,, with the U-235 content not to exceed 1.15 kg
per package. al'be U,0, biocks shall be placed in perforated
aluminum cans, which shall then be packaged in secondary
containers in accordance with Combustion Engineering, Inc.

graui?g Nos. NPM-C-3389, Rev. 0 or Rev. 3, and NFM-D-4750,
ev. 1.

(¢) Fissile Class
For the material described in Items 5(b)(1)(i) and 5(b)(1)(ii):
Fissile Class Il and 111

(1)

(2)

Minimum transport index to be shown
on label for Class Il 0.5

Maximum number of packages

per shipment for Class III 216

For the material described in Items 5(b)(1)(iii):

Fissile Class 11

Minimum transport index 1.3

TR B R B P I R Ve e s s v s 4 os v o
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CONDITIONS (continued)

e 3 - Certificate No. 6294 - Revision No. 20 - Docket No. 71-6294

Prior to each shipment the insert (containment vessel) gasket shall be inspected.

This gasket shall be replaced if inspection shows any defects or every twelve
(12) months, whichever occurs first.

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.

For the contents specified in 5(b)(1)(i1), 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.

In addition to the requirements of Subpart & of 10 CFR Part 7]:

(i) Each packaging must meet the acceptance tests and be maintained in
accordance with Chapter 8 of the application; and

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

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

Expiration date: September 30, 1995.

REFERENCES

Combustion Engineering, Inc. application dated July 27, 1990.
Supplements dated: October 19, 1990; January 27, and July 28, 1994.

FOR THE B.S. NYCLEAR REGULATORY COMMISSION

Cass R. Chappell, Section Leader
Cask Certification Section
Storage and Transport Systems Branch
Division of Industrial and

A 01 1984 Medical Nuclear Safety, NMSS
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o e CERTIFICATE OF COMGLIANCE
WOMm T FOR RADIOACTIVE MATERIALS PACKAGES

U.S. NUCLEAR REGULATORY COMMISSION |5

!

~ 3 N e T [
|amm¢y\nw uv%-zu USA/63?\6:’°§( ) anauqrw OTA Nw?l ‘.

2 PREAMBLE
& This certificate is issued 10 certify that the packaging and contents described in item § below. meets the applicable safety standards set forth in Title 10, Code

of Federal Regulations, Part 71, “Packaging and Transportation of Radioactive Material "

b This certificate does not relieve the consignor from compliance with any requirement of the reguiations 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 I8 ISBUED ON THE BASIS OF A SAFETY ANAL YSIS P EPORT OF THE PACKAGE DESIGN OR APPLICATION

& IBSURD TO (Neme s Address) o TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
Fublic Service Company of Public Service Company of Colorado
Colorado application dated April 11, 1990,

2420 W. 26th Avenue, Suite 100D as supgifmented.

« CONDITIONS \
This certificate s conditional upon Oumnmﬁwuom of 10 CFR Part 71, as applicable, &

Denver, CO 80211 ,XL%(P‘”BW“‘”"E Gbl%
—0

5
{a) Packaging

(1) Modelﬁ‘. FSV-1

(2) Descr'Qﬂ'on
A stah‘#ess steel @

is a inde
top flange a

B
approxbtely W)

(Y

/]
=
\\

. N

gn shielded=egsk. The cask body
pes 410 dxameg. except for the
&Y. The cavity is

b inc long.

9 A

The casl\»Ay be 143 81T Myuratio ﬁA through G)
dependingsdh confentsi) 2B, C are used to ship
solid, nonefigsile irradidd ¥ These igurations use an
outer 1id ¢ ting of a 3. a(:, ss steel plate and a
2.25-inch th epleted uranium shield. id is bolted to the cask

body by twenty-fourydl.25-inch diametes fasteners. The primary seal is a
silicone elastomeri se*' b**he outer 1id and cask body.
Configuration B does no 'e;";e 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 £ 1s 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
twelve 0.5-inch diameter fasteners. The primary seal is a silicone
elastomeric seal ring between the inner 1id and inner container body.
Configuration £ is equipped with an impact 1imiter on the upper end.

111
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L NRC FORM 8184
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Page 2 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346

-3

(3)

nnnnnnnnnnnnnn

U.8. NUCLEAR REGULATORY COMMISSION

CONDITIONS (continued)

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
twenty-four 1.25-inch diameter fasteners. The primary seal is a mo1ded
silicone elastomeric seal ring between the outer 1id and cask body.
Configurations F and G both use an impact limiter on the upper end.
Configurations F and G also use a burial canister with a 12-inch thick
carbon steel plug. The shielded spacer in the burial canister is used
only in Configuration G.

The overall weight for the FSV-1 package is 46,025 pounds for
Configurations A,B,C and D and 47,600 pounds for Configurations £, F,

;:awi;ugs »&AR REGU(

The FSV-1 p g&' is constructed in accordanc)u\bh the following
, P

drawings: e
onfigurs u‘ﬂ\ £ - A
: , ot

PN . .
Rev. 7,(7)296F. Rev.. 2; and

Nation 4‘(ead Cormpang
Genera’-htomics Dravs O
S - - = g
ontiqu™ on g _' ‘ -3 g
07, S | > =

Same amor CRpgprhiu -'.‘ir‘rw' ¥ Ragoan 1008y, consagner is not

l; \‘q /,/ \

7) -

{/

requir
)
kA %
o

[ - 7
1“1~ yggion A, eral Atomics Drawing

s

A/

onfig ego Ay P“"
- L (A

b

n )

In additi the dramings

Nos. GADR 10, Issue D ‘4ol ABOR 55-2-14, I<§ze N/C (optional).

Configuratio es a supplemental stainleQ el shield ring and cover
g Wo.

GADR 55-2-11, Issue B.
stee] shield ring and cover
ing No. GADR 55-2-11, Issue A.

plate constructh,in accordance with Drawin

Configuration D uses *u lemgntal a*

plate constructed in a CO%H&H Drdw
iguration

In addition to the drawings for Configuration A, General Atomic Drawings
Tos. GADR 55-2-1, Issue C; GADR 55-2-2, Issue A; and GADR 55-2-3,
ssue B.

Configurations 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.
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¢ :FI:,PO"M“ CONDITIONS /continued) U.S. NUCLEAR REGULATORY COMMISSION

LT 0 JONT o

| Page 3 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346
|

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

(1) Irradiated fuel elements consisting of graphite body,
hexagonal in herizontal cross section, approximately 31.2
inches high and 14.2 inches across the flats. Prior to
irradiation, each fuel element contains thorium and uranium
enriched to a maximum of 93.5 w/o in the U-235 isntope, or

. 4' " ' ——A‘.A

.

(11) Solid, irradiated and contaminated hardware, which may
inciude fissile material, provided the guantity of fissile
material doesgqot Type A quantity and does not
exceed £ sa REE ZR §71.53, and neutron source
com

(i11) d, nonfissile, irradiated and am1nated hardware which
s been removed from the Fort St. High Temperature Gas
ooled Reactor and the surface co mﬂigt1on does not exceed

75 max i of 1.4 kg of

Al /uran#ug ratio greater than
300 1 The gross weight

Mrcludi ¢ component snacers, I
B fuel ents shall not exceed
be sh(!, d in Configuration E. I’

(i1) ltea(b)*(n) above: $ E
The gross e ;"iav1ty contents, including y

appropriate component spacers 1iners, inner containers,
shield rings and solid, nonfissile irradiated and
contaminated hardware shal] not exceed 3,720 1bs. Contents
must be shipped in Configuration A,B,C or D.

év o »

o
e
(g

Ve tiels
\(‘i ner contd

30 pounds. .

(i11) Item 5(b)(1)(iii) above:

8 § 5 % % 8 e 8 e

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 Configuration F or G.

s

. R R . o
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CONDITIONS (continued) U.S. NUCLEAR REGULATORY COMMISSION

Page 4 - Certificate No. 6346 - Revision No. 24 - Docket No. 71-6346

Fissile Class 111

(c)

Maximum number of packages per shipment One (1)
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.

For transport of the contents of Item (b)(1)(i1) in Configuration D, the dose
rate measured on the surface of the package must not exaead 200 mr/hr. For the
purpose of this requirement, the surface of any personnel barrier may not be
considered the surface of the pa(kaoe

The Model No. FSV-1 cask Pg

the contents describe m 5(b "l;(! l
generation rate does Th

CFR §71.87 must b the

forced plastic when shipping
provided the heat
f e requirements of 10

»j‘d J,OQ\J horized.
A

CFR Part 71:

“' xceed 500 watt

1sfied prior to wrd;p]ng
Use of pa(kaqlndéiztrrnated after August 31, ]98b

Ir djdﬂcnt% re' ./
LU”|‘9“‘L‘U ns ég \} Jud shi
shl

prepar fuv goiance wit
Procedu of ,rtt applicat

pnce wrth t

ants of Subpart G

nd DRt the
op-rate 1
&u.._" '-wf
1nﬂd in J

ng cask shall be
e Operating

as supplemented.
Maintenance

(a) \y l

‘we

The ,)4p~55f shayd
Progvdtl) Sethy

.0

8 i o appiEdtio
||I !|| X /,/
I‘ .~ 4 ]
"5 dn. k A

‘fl o', ._.

£ SedtdomcD o /8 7“,
The packagd 3 ‘ z

}vrav in Sect
t 4be ner ed *thr
!!ﬂ ]‘? 1.{ 1" d

ring on the con
laced within the twelve
""‘L'véi"‘&'i : £

dance w(??
e opp;C&j
supp‘emen ined 1
Mawnterdnae

supplemented

The main flange ‘ea.
use of iLhe packaging

l;“

wrr "E'\

The silicone 0O
£ must be rep
packaging and must be

tainer

(12)

inner primary pl

75::8
#A~shippmag cask shall be
the Operating

10n,
cordance with

Volume lA,<:;\§hr application,

months
10N ShOwS

months prior

inspection shows an)

g 1n

supplemented.

a5
the
as

prior to any
any defect

Configuration
the

to any use of

defect
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®
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11 The package authorized by this certificate is hereby approved for use under the (e
general license provisions of 10 CFR §71.12 B
12 Expiration date: April 30, 1996
REFERENCES
Public Service Company of Colorado application dated April 1 1990
Supplements dated: June 28, and November 2, 1990; March 27, 1991; March 30, 1992;
and October 19, 1994, R RE
G\'&h S. NUCLEA Uﬁ(% ORY COMMISSION
% o R. Chappell, Sectig T:}Gf‘wl_ ;
L3 ; (.ertlﬁ\atmr‘ é
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U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE
e FOR RADIOACTIVE MATERIALS PACKAGES

e C‘ﬁ'l"cf‘Y! NUMBE R
6347 / USA/6347 /AF

v REVISION NUMBER ¢ PACKAGE IDENTIFICATION NUMBER Iu PAGE NUMBER I- TOTAL NUMBER PAGES

1 | 2

7 PREAMBLE
& This certificane is issued to certify that the packaging and contents described in item 5 below. meets the applicabe satety standards set forth » Title 10, Code

of Federal Regulations, Part 71, “Packaging and Trensporiation of Radioactive Material’

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

3 THIS CERYIFICATE I8 ISSUED ON THE BASIS OF A SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISSURD TO /Neme and Adoress b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

iGenera1 Atomics General Atomic Company Application dated
iP.0. Box 85608 v February 19, 1982, as suppiemented.
\San Diego, CA 92186 ;

} ' pooxermmmen  T1-03A7

I —— S————————————

4 CONDITIONS
This certificats is conditional upon tulfitling thérequirements of 10 CFR Part 71, as applicable, and the coptiitions specified below

Packaging
(1) Model No.: ~ESV-3

(2) Description

5

Inner contaioer is-a JB8. 5% D" 34" highy 28-gage steel delm. Inner
container ¥ centgreqd .and sypporged §8 #22.5" 1b x38.287"high, 16-gage
steel drum. .Joid spaces-betwaen: the frper and outer comt®iner and within the
inner contaimer aré Fi¥led with vemiéuPite. Tote) weight, including

contents, 15 SB0 pounls, & <=
Drawing

The packacing is cofgtructed in accordance with Gemeral Atomic Company
Drawing No. FFE-613] Issue D. :

Il

£

— e ———————————— T — S e e
- . 9 5 8 8 " N " Y L e R A
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CONDITIONS (continued)

Page 2 - Certificate No. 6347 - Revision No. 7 - Docket No. 71-6347

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

Fuel element consisting of a graphite body, hexagonal in transverse
cross-section approximately 14.2" across the flats and 31.2" high.
Disposed in columns within the fuel element body there is a maximum 1.41
kg U-235 pius 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.

Maximum quantity of mat@ia]aer- package

One fuel element cubtaining not more (t‘m L 4] kg U-235 and weighing not
more than 320(295ﬂds. ¥ >

y

- o~
(c) Fissile Class I1 and 111 ./

(1) Mim?mspoa index to
be showi.on 1at¢1§10
Class .l \ ,

[ . > g

(2) Maxim

In addition to the re n\; | Mm CFR rm 7
e w%m o e
(1) The package myst be atedrﬂj% for yﬁment "h ‘accordance with the

operating p ures_ gh!ggg; »ggglication

>
{(11) Each packagin meet the AcceptaRCe Téiub and na(ntenance Program of
Chapter 7 of t plication

% W

The package authorized by‘}his certificate is hereby approved for use under the
general license provisions of §0 CFR §71 12. &

W K
Expiration date: March 31, 1997.

REFERENCE
General Atomic Company application dated February 19, 1982.

Supplements dated: March 9, 1982, and February 24, 1992.
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

N

ald, Chief
Transportation Branch
Division of Safeguards
and Transportation, NMSS

119
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) U.5. NUCLEAR REGULATORY COMMISSION 1
j e CERTIFICATE OF COMPLIANCE ’
| womn FOR RADIOACTIVE MATERIALS PACKAGES . -
< NUMBE b REVISION NUMBER TP REIGE IDENTIFICATION NUMBER | 0 PAGE NUMBER [o. TOTAL NUMBER P v:
! 74 5 USA/6357 /AF 1 2 .

' forth in Title 10, Code f
. mnm.nmnmmmmmnmmmwmmnmbadoa.mmmonop‘mbbuﬂymmmw "

of Feders! Asguiations, Part 71, "Packaging and Transportation of Radioactive Material.’

b mmmnmm“er-oﬂmcomummmymuwmmmmummdmous Doplnmmto”mmpomnonovm
applicable regulatory agencies, including the governmaent of any country through or into which the package will be transporied =

3 mmlmﬁIMWMMO‘AW!’WMY‘GIWTOKMPMEM“AF’UC‘"G‘

o ISBURD TO (Namw and Address. o YNWMVUYMO‘WQA’LUYK}M -
¥ Babcock & Wilcox Company ‘ Babcock & Wilcox Company application :
gl P.0. Box 785 i dated February 28, 1991. .
|  Lynchburg, VA 24505 l - .
‘ o ] booxermmeen 7146857 .
: ‘ This cn?:dn 1 conditional upon fultilling the.requirements of 10 CFR Part 71. &s applicable, and the conlitions specified below
i - - .
W (a) Packaging ¥
. (1) Model . No.: NNFD-10

(2) Description

The packaging consists of a contaimment vessel, 5-9716 inches 0D by
2¢-3)8 Ainches high, constructed from a 5-inch scheduled 40 steel pipe
with a _screw-type cap anflia welded bottom plate. The containment
vessel_is centered and supported in a 55-gatlon DOT specification 17C
or 6C stee)l drum by indestrial came f oard.

.0 5 0 8 8 %N

The nominal) gross weight of the packaging and comtents is 350 pounds.

(3) Drawing

The packaging is céustnupted,in accordénce with Babcock and Wilcox
Fuel Company Drawing No." 1198767E.
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CONDITIONS (continued)
Page 2 - Certificate No. 6357 - Revision No. 5 - Docket No. 71-6357

») 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.

Fissile Class R E ‘ Il and 111
‘Ejii!>\E;‘ (;.idxéi ¥ 2

(1) Minimum Transport i shown
on label for Class

(2) Maximum number~af”packages per shipment
for Class III

In addition to t@reqdi' gt Partii‘_:

(a) Each packafe-must meet % stauce £ % Maintenamee Program in
Chapter 8{- the app1 / | = 2 et

ey

¢ N ;;A a
(b) Each package shall We opekal fell §or shipment-#n accordance with
the Opcram Prox o "t apply,ationm

The package aut zed fy Pk ‘ e?approvgn'lor use under the
general license visi . : g e’

Expiration date: Qv 30 1996“ ‘-{x’
REFERENCES

Babcock & Wilcox application dated*r*ry# wl*

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Charles E. /cb;m'ld, Chief

Transportation Branch
Division of Safeguards
and Transportation, NMSS

APR 1 6 1991

& Date:
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CERTIFICATE OF COMPLIANCE
wemn FOR RADIOACTIVE MATERIALS PACKAGES fo
e BT IFICATION NUMBER | @ PAGE NUMBER [+, TOTAL NUMBER PAGES g
1a REVISION NUMBEFR c .
s ' "3 USA/6386/8U)F ) 4
2 PREAMELE

° mm-unaﬂmummonmmmmmm5m,mnwmm¢ymmmmvommmmo.c«u
umw.mn.wmtmwummm"

b mmoo-nammmmmmmmmmmmuum-avmus Department of Transportation or other
wm&wao-mm.mw»mmmmofmvmmmmummmmwmuummoonn

THIS CERTIFICA MCHMMO‘AMWMMWTO'MFMWWMUHO&
. n““ﬂ&nﬂﬂ-/ DWMMUTWGWMA"LUTM

U.S. Department of Energy
Division of Naval Reactors
Washington, DC 20585

Safety Analysis Report for 235R001]
Shipping Container dated August 11, 1970,

as plemented.
AaR REC
L e oooxer mamen 7146386

.,

‘4

-

mm-mmwwmmimnmmmmn as applicable, and the conditions specified beiow

8

T
o

(a) Packaging ~.

(1)

:‘ (2)

(3)

Model Ne.: 235ROB}

Descr'drtion -
The 835R001 shippi;-:»'hfﬁfﬁéf*strogfure is horizontal, having an oblong
crosgéqectiap: d ¥s ¥ab od-£r0m 6. 104~inch thick carbon sheet steel.
The ma'ineg# 313 “nche :

" and ‘has a maximum weight of 4,640 pounds,
empty..~The ob Cross. §¢ n dimensions are approximately 35.5 inches
high by33.0 'ijgg u&g 'The bonntainer was originally designed to ship
unirradi@ted fuel maduTeS 7 the AIG/AMM type. Subsequently, the
containeg#has béen adapted to ship AlM-3 fuel modules using a strongback,
partial AW-R3 fuel modules using module suppori assemblies, standard size
or partial ‘$BC, fuel modules by use of a special frame assembly and cradle
clamps, S3G-3'pefueling modules using cell-support assemblies, rodded or
unrodded D1G fuel ules, rodded ASNPP fuel cells and rodded or unrodded
D2W fuel cells. T o‘edfmqjm‘fmaximum weight is 12,421 pounds.

Drawings

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.
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COMDITIONS (continued)

i Page 2 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386

(b) Contents
(1) Type and form of material
Unirradiated fuel assemblies of the following types:

(1) A1G and A4W reactor cell without upper mechanism and with
control rod, leadscrew and shipping fixture instalied on rodded
type modules.

AIW-3 rodded-type module without upper mechanism and with control
rod, leadscrew, and control rod holddovm device installed.

ATW-3 unrod@p!ya nﬁ:g /

LS

Stan rGIs ze SBG reactor cluster wi\!‘n)&zguhr or substitute

sup adapters and regular contrel rodSyor Boral poison rods
wi ontrol rod holddown devices insta v If only one cell
is i.pped per container, a dummy load shalf .be installed for

s ~Bntrol\ or Boral pqhon rods
1th control3 d hol own;devli "' tnstalled. ~If only one cell

Vs shipped pe ! Y / Aoad, shall E installed for
alam‘:“.u_ !

\»

(vi) S36-3%

gembw ; . 7\!- , i .

v-—-q.

(vit) U*efuﬂ mdu?e. rodd'dih
(viii) D16 f‘of;,vabh fuel asseub!y (RFA), unmdded

(ix) AIG fuel €luster, fueled end only of fu]l A1G reactor cell, rodded.

(x) ASNPP\}fue] cel * cﬁro*rod, and control rod holddown device
installed

(xi) D2W side or central fuel cells with control rod and control rod
holddown device.

(xii) D2W corner fuel cells, unrodded.
(xi11) STC fuel cells, unrodded.

(xiv) D2W fuel cell and shear block with control rod inserted in
rodded fuel cell.




CONDITIONS (continued)

:‘Page 3 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386

(2) Maximum quantity of material per package

(i) One fuel assembly as described in 5(b)(1)(1), S(b) (1) (i),
5(b)(1)(111), 5(b)(1)(x), or 5(b)(1)(xiv).

(ii) Two fuel assemblies as described in 5(b)(1)(iv), S5(b)(1)(v
5(b)(1)(vi), S(b)(1)(vii), 5(b)(1)(ix), 5(b)(1)(xi), 5(b)(
5(b)(1)(xiii).

(111) Four fuel assemblies as described in S5(b)(1)(viii).

),
1) (xi1),

(c) Fissile Class
Maximum number of packﬂe{éer shipubht-: L /

(1) For the contei&gxgescribed in S(b)(l)(11)
and hmte&.)n 5(b)(2)(1):

(2) For the gtents described in §(b)(1)(i11) o
and 1imited o 5@)(2)(1) -

(3) For the contents r\bed in-5tb) (1) ‘,,S(b)(1)( S(b
5(b) (TY{vi), S(bJ i1), 5b) (1) (vigd,:5(b) (1) (1 5(b
5(b) (x1), S(b)( 'f1), S(b)U)(! ,5(b) (1) (xI¥) and
5(b)(2)(1), S(b)(t) S t. <
and )(2)(1?{) oy ‘ﬂv‘]? . ’T“

i
Commingling of packages‘ﬂv‘ Hssﬂep H shipmem 1s aut‘htnzed provided
that the sum of the ratios the ka of an Bﬁv1dual type to
be shipped to the” max1mwm of ges of ;hat type per shipment
does not exceed u

&

Expiration date: July{!], 1997.




i Page 4 - Certificate No. 6386 - Revision No. 13 - Docket No. 71-6386

REFERENCE

?a;ety Analysis Report for 235R001 Shipping Container, WAPD-OP(R)RN-357 dated August 11,
970.

Supplements: Knolls Atomic Power Laboratory letter A1G 25-159, dated October 2,

1970. Bettis Atomic Power Laboratory letters WAPD- OP(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. Knclls Atomic Power Laboratory letters A1G 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;

uf#5776, dated September 8, 1977; G 9;%5 dalel Jamuary 23, 1978; G#5923, dated
February 22, 1978; G#6095, dated’A ‘17, "T978¢’ _‘§38. dated March 8, 1979; G#6373,
dated September 4, 1979; G#68M3, dated October 17, 1980,-B#C85-0467, dated July 17,
1985; G#C88-8112, dated Octuber 18, 1988; G#90-03655, dated’August 10, 1990; and
G#92-03560, dated June l5‘31992. e

< FOR THE U.S. NUCLEAR REGULATORY COMMISSION

Wi
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i o CERTIFICATE OF COMPLIANCE

j| oo™ FOR RADIOACTIVE MATERIALS PACKAGES

"‘ 1 6 CERTIFICATE NUMBER b REVISION NUMBER C’Mm;ﬁﬂwm o PAGE NUMBER o TOTAL NUMBER PAGES
g 00 SA/6400/B( )F ] 9

. i PREAMBLE

. Tnomﬂugnmmmmmmmmgmmmmm in 1tem & below, rieets the applicabie satety standards set forth in Title 10, Code
of Feceral Regulations Pent 71 “Packaging end Transportation of Radicactive Material.”

[ Thnoomﬁuuoounonmumgwmmwnmmonymmnmdemmna'mus Department of Transportation of other
spplicable regulsiory agencies, incluging the government of any country through or into which the package will be transponed

2 THIS CERTIFICATE IS ISBUED ON THE BASIS OF A SAFETY ANAL 78IS REPORT CF THE PACKAGE DESIGN OR AF " ICATION

& IBSUED TO Nerme sy Address / b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
estinghouse Electric Corporation i Westinghouse Electric Corporation application
P.0. Box 355 . dated August 7, 1981, as supplemented.
Pittsburgh, PA 15230 ln 3 RIi

e

| '
{ ¢ DOCKET NUMBER

71-6400

4« CONDITIONS *
This certificate is conditional upon Tultilling thewequirements of 10 CFR Part 71, as applicable. and the contitions specified below

$

(1) Model No.: 6400

¥ . -
‘

(2) Descrﬁﬁon

A protective overpack ahich provides impact and therw#l protection for
its contents. The inuner she¥l [cawfty) is approximdtely 76" x 76" x
172* copstructed of 3/16% thick and T0-gauge mild steel. Closure of

| the cavity is by 2 _1/45‘;#%:2 plamieum plate-with st¥icone rubber

! gasket which 15 bolted to the main jumer Shell. Fhe" cavity is centered

‘ and supporsed in-an outer 3/16™ thick stee) jacket by approximately

32* of poﬂmjethme foam 1nsulatien at the end and 10" on the sides.

A removable-section or cap-censisting of apprnoxtmately 34" of polyurethane

foam insulatYor encased in steel with a siliceme rubber gasket is

l (a) Packaging
|

. bolted to the main outer steel jacket., The overall dimensions of the
. package are approxi 8' x 8',x z% Vent holes are provided on
the sides and ends of t cwf“. et into each corner of the

outer container are standard 1.5.0. steel castings. The total weight
including weight of the contents is 45,000 pounds.

(3) Drawings

o 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. 2020008, Sheet 1 and 2, Rev. O; or (3) Babcock
and Wilcox Company Drawing No. 11-D-2130, Rev. 0; or (4) Protective
Packaging, Inc., Drawing Nos. 32106-1, Sheet 1, Rev. F and 32106,
Sheet 2, Rev. 0, as modified by Nuclear Packaging Inc. Drawing No. EG-
60-01D, Sheets 1 and 2, Rev. 0; or (5) Protective Packaging, Inc.
Drawing No. 32395, Sheets 1 through 9, Rev. B, as modified by Sandia
Laboratories letter dated May 8, 1980; or (6) Lawrence Livermore
National Laboratory Drawing Nos. AAA81-108683-00, Rev. 0 and AAABI-
110194-00, Rev. 0.

¢ & & & & & 5 % 8 & ¥
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CONDITIONS (continued)

Page 2- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

(b) Contents

(1) Large, decontaminated equipment waste of such size as not to fit into
& 55-gallon drum (with legs or other readily removable appendages
removed) Not to exceed 200 grams plutonium within the package.

Equipment waste surfaces containing more than 0.5 Ci must be deco?-
taminated to a smearable level of no more than 150,000 dpm/100 cm
prior to fixation or until successive decontamination cleaning oper-
ations do not reduce the smearable contamination levels by more than
ten percent. After fixat nt waste surfaces must have a
smgarable level o ief reater than 10,000 dpm/100
. Outer sur hav, a sme ‘éevel of contunnation of
no greater th dpm/loo cm Prior to g of contamination,
large equi waste must be 1nspected to i that: (a) all sharp
or protru objects have been removed, blunted/or protected with
packagin terial, and (b) pipe caps, gasketed nd flanges, covers,
etc., have been installed wherever possi le. Fo ing such inspection,
the inmet surfac nta1n1ng more tha CTi must be fixed with
"striphlpr “cleas’ ; ace(s) mey alternatively be
fixedjwith a pol : "3 { 3 g -~
/ b S

wWasl : Josed in a tig itting, 1-inch

thick.pl Bs acebpliance with We ghouse Electric

Cor ' af Bs 28 3, 4, Rev. 3; a
tight ttinq. “, fte steel bax con ted in accordance
8,

with Rogkwell+ M 3 % Prawing H-2- Sheet 1, Rev.
Resaa W'a t

0 (mod d or & 24} Jori & Qsed 1ghg:£1tting box constructed
in accondance wi neral £1e Wy Drawing”Nos. 908E614,
Rev. 1, 908E€19 Rcv ev. 0 aFf 908E649, Rev. 0; or
enclosed Tn & tight Httmg box voonstru@ted ig™actordance with Babcock
and Wilcox y Drawing No. LRC-70019 H, Rev. 2. The space between

the equipment the box must be filled with foam (1" minimum foam
thickness) and betwe!&,eqq1pnept ( 4214Fﬁn1mum foam thickness).

Alternatively, gloveboxes cont: inated and fixed as described above
may be broken down as follows:

Glovebox windows are removed and separately packaged in 1Z2-mil thick
PVC bags and sealed. The inner bag is tape sealed and the outer bag
is heat sealed.

Glovebox panels are cut to dimensions to fit inside the 3/16" thick
corrugated steel burial crates constructed in accordance with Rockwell
Hanford Operations' Drawing No. H-2-91888, Sheet 1, Rev. 0 (modified
or unmodified). A1l sharp or protruding objects are 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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CONDITIONS (continued)

Page 3- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

(2)

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.

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.

Hard waste surfaces must be geceataminated to a smearable level of no
more than 150,000 cn%ﬂqmu fixation or until successive
decontamination operations de‘nbt reduce the smearable
contamination s by more than 10 percent.. After fixation, hard
waste surfa st have a sme,rable level of’ contamination of no
0,000 dpm/100 cm“. Prior to fix of contamination,
hard was ust be inspected to insure that shanp_pr protruding
objects_have been removed, blunted, or protected with packaging

mteriﬁ’.} Foﬁgﬂ g.such inspection, the’suter surfaces must be fixed
with “&trip* or»*tlear* coating. Hardmaste items such as furnace

% ather items with

shellg, muffles,
' e'filled with f

decontamination mu
that not easiiy’a

Yarge cavities not accessible for
& within thelcavities. Surfaces

€.9 I’ eriors of small diameter
6t with proces§-materials, must

tubi nd piping which Wwe ct
have%n S or- d-ducieaning selution to_insure removal
of resddual mayerial. g s | € the tubing and Fiping must be
nse ¢ -

-;‘,;" St ; L“,:‘",:'. ;‘ A
Alternately, large beavy walled protéss-glassware pist be painted
inside ahd.outside to fix contaminatiGw and doubYe bagged in 12-mil
thick PVC'with each bag heat sealed. The glassware must be secured in
a box constrtcted in accordance with GeneralE¥ectric Company Drawing
No. 272E81-4, Rev. 0. The box must be filled with foam and total
activity limited to Jess than two (2) &4 in a box.

. t y
Alternately, stainless steel ansfer tubes and HEPA filters must be
double bagged in 12-mil thick PVC with each bag heat sealed. The
tubes/filters must be secured in a box constructed in accordance with
General Electric Company Drawing No. 272E81-28, Rev. 0. The box must
bebfﬂ'led with foam and total activity limited to less than 0.5 Ci in
& 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 haveza smearable level of cortamination 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.

L I ) L T

|
!
:
I
!
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.
.
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CONDITIONS (continued)

Page 4- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

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 908E64E,

Rev. 0 or 908E649, Rev. 0; or enclosed in a tight fitting box construc.ed
in accordance with Babcock and Wilcox Company Drawing No. LRC-70019 H,

Rev. 2. The space betw t‘z ges and the box must be filled
with foam to a m ck QE? Void spaces between the
sealed packages lled wi

2" minimum foam thickness).
Glove box g:zé;ﬁte (HEPA) filters must be dod@ bagged within 12-mil
thick PVC h each bag heat sealed and pack within DOT Specification

17H or 1 teel drums (maximum size of 55 ga]loﬂi). Each drum must be
lined with a;sealed plastic liner and equipped with a standard drum
closur Each T 'ts [fe quant ty of 60 grams.

Sealeflugrums must Bgye ;
box cggstructed G dnghouse Electric Corporation's
Draw No. 16200438 BPReet s d i ;-Al, Rev 3;astight-fitting

3/16%1& U gateIh e s Biry ance with Rockwell

Hanf ’ v. 0 (modified
or u 99%6’( co%ucted in accordance
with 3ric Cg ¥ g Nos. BE614 . Kev. 1 and 908E619,
Rev. 2 : :ﬁff 'A' ) (BECE ¢ lii 0; or/emclosed in a tight
fitting n A Babcogg ‘and Wilcox Company
Drawing 2.5\Th ce betwgen the drums and the

box must lled with fooﬂ te'a minimum thickwéss of 1 inch. Void

spaces bet ums must be filled with le, /2* minimum foam
thickness).

Soft waste items su*as ﬁngﬁlﬁs. 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 55 galions). 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 Nc. 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).

T 2 A T T TR T T R A R T AL




CONDITIONS (conlinued)
Page 5- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

(5) Liquid waste (decontamination solutions only) must be solidified in
concrete in a 30-gallon drum which must be sealed in a plastic bag and
centered and supported in a DOT 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.

Alternatively, 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 equip '¥3hE= andard drum closure. Each 55-gallon
drum must not excqigl si ng f 60 grams. For drums smaller
than 55-gallonsat otal fissile qu nlgéssof all the sealed packages
(drums) in on(:, tainer must not exceed 200 grams.

e

Sealed drgmust be enclosed in a tight-fitting l-inch thick plywood
box cons ted in accordance with Westinghouse ctric Corporation's
Drawi ' Sheets 1, 2, 3, and4, Rev. 34.0r a tight-fitting
3/16" rrugite oted in accordance with Rockwell
Hanfo *\’ H-2491888, Sheet 1/ Rev. 0 (modified
or unpedified); € "R ft#8g box constvucted in accordance
with eral Ele Hps. 90BE614, Rév. 1 and 908E619,
Rev. Q= Rev. 0; or en ed in a tight
fittime box cOnstruched ] Wilcox Company
DrawipgyNo. G WrRET I L | Me.space between The drums and the
box be ™ #4088 tbia pinimum thickness-af 1 inch. Void
spaces Jetwee " must be | Bed i th gpai (1/2™wminimum foam
thickn%. S i St ) A V7

(27 Al PN AN %

z

fuel rods

3 b

Uranium xide and\thoiium oxfgi ‘ﬁe forqﬁ;f intact LWBR-type
the following Jfwttations: )

/ e
(1) Rods must@ pa;aged within the Model WNo. 6400 pa%kag‘ing as
described in Sellion 1 of WAPR- )-220, Rev. 3 (February
1983) ; % xR ’
The fuel content must not erceed 50 kg U-233 per shipment;

A1l rod storage containers must be filled to capacity (at least
70% of cross-sectional area) with rods or aluminum shim stock;

Each rod storage container must contain not more than one sub-
container of 5/9 or 12 w/o BMU seed rods;

Each rod storage container must weigh not more than 2,000 pounds;
The fuel rod heat generation must not exceed 30 watts; and
Operating Procedures and Acceptance Tests and Maintenance Program

must be modified to meet the requirement of I[tem 11 of this
approval.




CONDITIONS (continued)

Page 6- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

(7)

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 1id (see Figure 2 of application*). The secondary containment
package contents are placed within a radiation shield (11d 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 |

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 OF%E each drum will not exceed a
fissile quantity i H’\ g(f/jssion products.

Six (6), 55~ g ed drum assemblies ;l:‘ﬁ?bg enclosed in a tight-
fitting 3/1 thick corrugated steel box cehstructed in accordance
with Rock Hanford Operations' Drawing No. H-2-91888, Sheet 1,

Rev. 0 { fied or unmodified). The space betweem the drums and the

box mu “ (ﬂ.lgd with foam to a2 mini thidmesg_of 1 inch. Void
spaces . must be fitted with” to a2 minimum thickness

of 1/Zn o (%) corrugated steel shex assemb]€s may be transported
in thb.packngings ' \ = { _

*U éfepartiut ‘.4‘ '

Uramﬁ233 y - h the form of ?Fntact LWBR-type
jons: /- .
.

4

(1) Rod;h Be, packaged as sh » 1n?§gure 4, ﬂpplicatwr. dated
1983, an& cantained withim (the ModeY No. NNFD-SA-2
pack (Certificatncuf Oalphanc! No. '!91’0),

The fuel @tent must not exceed 2.0 ng 233 per shipment;

Each loaded LHM%MBOX must weigh not more than 99

pounds;
The fuel rod heat generation rate must not exceed Z 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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CONDITIONS (continued)

| Page 7- (Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400

*,

(9) Maximum of four (4) Cf-252 sources with the following limitations:

(1) Each source must be doubly encapsulated with the inner capsule
meeting the requirements for special form ra’iocactive material;

(11) The total Cf-252 content must not exceed 6.1 mg;

®8 8 8 %W 8 8 e

(111) 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.

(10) Compressed krypton-85 gas in mixture with othe non-radioactive
gases that arve chemically compatible with the 3AA2015 cylinder.
No fissile meterial (Requirement of 5.(c) does not apply).
Shipment of krypton-85 gas in subject to the following limita-
tions:

(1) Radioactivity not to exceed 10,000 curies. Maximum internal
decay heat not to exceed 15 watts. Maximum volume of krypton-85
and other non-radivactive gases shail 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;

N e o L

R U U

LI T
3

A minimun of 24 hours after loading with krypton-85 gas the
krypton packaging primary containment shall have a2 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;

.

[ SO N0 SR )
LR R M

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 »nd 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 ldaho Nuclear
Company, Inc. Drawing No. 059888;

T R R RO R,
- . % 8 H L IR S M
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CONDITIONS (continued)

i

(

| Page B- Certificate No. 6400 - Revision No. 21 - Docket No. 71-6400
|

(viii) Krypton package must be enclosed within a tight fitting ply-
wood box constructed in accordance with Westinghouse Idaho
Nuclear Company, Inc. Drawing No. 059886.

(c) Fissile Class 111

Maximum number of packages
per shipment One (1)

The polyurethane foam must be Instapak 200, or eguivalent.

The maximum weight of the contents including secondary packaging, dunnage,
shoring and bracing must not exceed 30,000 pounds.

Sufficient dunnage, shoring and/or bracing must be utilizec to minimize secondary
impact of the secondary packaging within the cavity under accident conditions.

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.

Contents must be positioned im 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.

The cavity of the overpack must be vented through an absolute filter to equalize
pressure between the outside and inside of the overpack.

Contents packaged under the conditions of this certificate of 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.

In addition tc the requirements of Subpart 6 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.

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

Expiration date: June 30, 1997,

R R N R L I R T T A I T R A R T I T T e )



CONDITIONS (continued)

4 Page 9- Certificate No. 6400 - Revision No. 21 - 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.

Department of Energy, Division of Naval Reactors, supplements dated: April 22, and
July 8, 1983; and March 5, 1984,

N Department of Energy, Chicago Ope %ﬁﬂOfF\ct. typpyqent dated: April 15, 1983.

Department of Energy, Hashinm\( C, supplement dated: *ﬁ;nq 6, 1988.

Westinghouse Electric Cignﬁon supplement dated: April 14,_)992

-~
)x
FOR THE D‘ﬁa f‘UCLEAl(" REGULATMY COMMISSION

.

Hawnnald -Lhief

' tatim *Branch.
f eguards_
tatio(,c NMSS
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. ross U.S. NUCLEAR REGULATORY COMMISSION

j .o CERTIFICATE OF COMPLIANCE ’

j *eah FOR RADIOACTIVE MATERIALS PACKAGES }

B s GERTIFICATE NUMBER T REVISION NUMBER C FACKAGE IDENTIFICATION NUMBEF | o PAGE NUMBER |+ TOTAL NUMBER PAGES |

. 6406 9 USA/6406/AF 1 4 !:
2 PREAMBLE .

a This certificate is issued 10 certity that the packaging and contents described mnomsmm meets the applicable sefety standards set forth in Title 10, Code

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

of Federal Reguiations. Pan 71, "Packaging and Transportation of Radioactive Materia.’
spplicable regulatory agencies, inciuding the government of any couniry through or into which the package will be transponed
|

3 THIE CERTIFICATE 18 ISSUED ON THE BASIS OF & SAFETY ANALYSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISBUED TO (Nenas andd Address) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

l
U.S. Department of Energy U.S. Energy Research and Development
Division of Naval Reactors Administration Application dated
Washington, DC 20585 July.l9, 1977, as supplemented.

" sooatwane TIPS

4 CONDITIONS
This certificate is conditional upon tuttilling therequirements of 10 Cr'R Part 71 as applicable, and m conaitions spacifiad Delow

8
(a) Packaging
(1) Model No.: "None specified :ff ,W

|

|

|

|

] (2) Description ; ‘ f‘f : ¥

Specific packaging s ndt“neguirédl S;jety:js independent of packaging.

b) Contents
(1) Type and form of material
Unirradiated «fuel assemblies of the fo11-utng types.b

(1) S5G Fuel Experiment AssembTy (FEA) in the Mtdel No. FEA shipping
# container.

; (i1) S56 Double Fuel Expem.nt#seﬂy 9DFEA) in the Model No. DFEA
shipping container.

(111) AIW-3 Removable Uninstrumented Subassembly (RUS) in the Mode)

y No. 25.0 shipping container.

ol

‘§ (iv) AlW-3 Prototype "A" Module or AIW-3 Shipboard "A" Module in the
3 Model No. 2.7/3.6 shipping container.

(v) Rodded instrumented S1C fuel module in the Model No. 7481E12
shipping container.

: (vi) SI1C fuel module or SIC peripheral assembly in the Model No. S1C
3 bird cage shipping container.

133
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CONDITIONS (continued)

’Page 2 - Certificate No. 6406 - Revision No. 9 - Docket No. 71-6406

. 2.(b) Contents (Continued)

(vii) S1W-3 Removable Subassembly (RSA) in the Model No. SIW RSA/Metal Box.
(viii) S5W-2 Removable Subassembly (RSA) in the Model No. S5W RSA/Bird Cage.
(ix) S5W-R2/R3 or S5W-2 module in the Model No. S5W 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. 748l1El2 or Model No. SSK218

shipping container. pg R EG 7

(xii) D2W rodded f or unrodded corner DZN fuel module in a
Model No. shipping and storage co Rodded type fuel
module sha ave a control rod and control 'holddown device installed.

(xiii) S76 umt'al or reactor cell assembly in a Hgde‘i'ﬂo 658E1AB
shlpp1qg:7nd\s : ;ve container, with sQ§|p1yg c]anp‘1nsta1led

(xiv) Advarﬁ Test COve \-
clus in a Mod "(

(xv) D16 fgl mod:ée ft"

Remo le F Q1

in_a¥ “No 573A1 er?573B1 shipping
o1 rod holddown nilice need not be

cont ¥
1nst:;‘2d in ’Dlﬂ fﬂu

#:i#i ‘ S .A;V @
(xvi) DIG Re &b]e ks A ia-a tode] No. §73A1 or 57381 shipping
CO"ta]n b .A“‘ _'k_}._’ : 2y 3

4 - "
’ A S

(xvii) PWR Core 1% 2, 3 or 4} Aiohbdded seed fuel_assembly or PWR Core 2
(Seed 1 or %odded seed fuel assembly,m unspecified shipping

containers.

(xviii) PWR Core 1 (Seed 2, 3 or* \*odﬁ 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 installed.

(xx) S5G type unit cell in a Model No. 658E1AB shipping container.

(xxi) AIW-3 Prototype Peripheral Subassembly or AIW-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.

' 5 5 0 6 & & 5 8 % & 5
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| Page 3 - Certificate No. 6406 - Revision No. 9 - Docket No. 71-6406

5.(b) Contents (Continued)
(xxiii) S5G Central Subassembly
{xxiv) S3G-3 Removable Noninstrumented Fuel Assembly (RNFA) in a Model

(1) 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)(vii),
5(b)(l)(v111). g’s 1)(x), 5(b)(1)(xi), 5(b)(1)(xi1),
5(b) (1) (xi 5(b)(1)( fs)J l)()(rvi; S(b)(1) (vt ),

5(b)(1 xix), xx), xxii
5(b) tf;§13i), and 5(b)(1)(xx1v ‘t?
(11) Tq@ééﬁ%] assemblies as described in S(br(i)(xv)
(i11) Wee {tzgi ssembHes as describ&(m S(b)(.é.(xxi)
(c) Fissile Class & = AN\ f'gfdﬁj C: 111
b~ ) > (27 ~
Maximum numberq packagesp Wipment: = -t
. & “\ P i »ifk? =
(1) For the cemtents descr Hs . v -
5(b)(1) (1 5(b ‘-Tt i . W} b}f])(xii} 5(§i§ﬂ)(x111),
5(b) (1) (xiV), S(b3Cglay), 518 i 1) 5(b)?ﬂx1x) b) (1) (xx),
5(b) (1) (xxipn5(b)H )0k % . b
and S(b)m% o TauTLod Kb L2 ﬁ(b)(zum
and 5(b)(2)( { Vs %5,, 1 (one)
(2) For the content ¢’y cr\bed in “ff' *)
5(b)(1)(1i1), 5( S(b)(l)(H). S(b)(1)( ’010"
5(b)(1)(xviii) and lte%in 5(b)(2)(1): J,’.. 2 (two)
(3) For the contents describe ir* ﬁ' *
5(b)(1)(viii) and 1imited in 5(b)(2)(i): 3 (three)
(4) For the contents described in
5(b)(1)(vii) and limited in 5(b)(2)(1): 4 (four)
(5) For the contents described in
5(b)(1)(xvi), and limited in 5(b)(2)(i): 8 (eight)
(6) For the contents described in
S5(b)(1)(1) and 5(b)(1)(ii) and limited in 5(b)(2)(i): g (three) of
(b)(1)(1)

LN RERT JEC NN B )
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No. 95K-218 shipping container.

(2) Maximum guantity of material per package

$ ¢ % 8 8. ¢ % 5 8 8 8 P % 8 S 88 " F B W E S SRR

® % 6 & & 5 8 % 588 8 S S S ST S YEYNE YN

plus 1 (one)
of 5(b)(1)(11)



CONDITIONS (continued) .
, Page 4 - Certificate No. 6406 - Revision No. 9 - Docket No. 71-6406 i

6. Commingling of packages for Fissile Class III shipment is authorized provided I’
that the sum of the ratios of the number of packages of an individual type to i

be shipped to the maximum allowable number of packages of that type per shipment I

|

does not exceed unity. F
7. Expiration date: December 31, 1997. W
REFERENCES i

U.S. Energy Research and Develwm@ﬁﬁ\igtﬁg Mr'cation dated July 19, 1977.

o

jl Supplements: Department 9(? rgy letters G#5868 datedﬁad&nr_y 4, 1978, with s
ol enclosure 9] dated July 13, 1979; G#7609 dated September 30, 1983; .
G#C85-04 ated April 19, 1985; G#(87-8027 da’tgatDecember 23, 1987; and .
G#92-03698. dated September 11, 1992. P
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U.S. NUCLEAR REGULATORY COMMISSION
CERTIFICATE OF COMPLIANCE

FOR RADIOACTIVE MATERIALS PACKAGES
1 & GERTIFICATE NUMBER | b REVISION NUMBER [ ¢ PACKAGE IDENTIFICATION NUMBER Tc PAGE NUMBER [. TOTAL NUMBER PAGES

644 ] | § MQEA/644]/8( )F | 1

o a— E—— |

wommn

2 PREAMBLE
& This certificate i issued 10 cartify that the packaging and contents described in tem 5 below, meets the applicable safety stendards set forth in Title 10, Code
of Feders! Reguilations Peri 71 "Packaging and Transportiation of Radoactive Material

e

t This certificate does not relieve the consignor from compliance with any requiremaent of the regulations of the U.S. Department of Transponation or other
applicable regulatory agencies, Inciuding the government of any country through or into which the package will be transporied

). THIS CERTIFICATE 18 ISSUED ON THE BASIS OF A SAFETY ANAL YSIS REPORT OF THE PACKAGE DESIGN OR APPLICATION
& ISSUED 10 /Merme 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 J1-644]
A ————— e g ——
& CONDITIONS
This certificate is conditional upon fulfilling thewrequirements of 10 CFR Pert 71, as applicable, and the coatlitions specihed below

Packaging

(1) Model No.: D2GC Power Unit

(2) Description
The D2E Power -Unit shipping contaimer .assembly consists of five main
assemblies; (1) the barrel assembly, (2) the upper_xover, (3) the lower
covery (4) the main shippihg iskid, and (5)*the bamrel trunnion supports
To prépare the poser-unit shipping contadner for shipment of a power
unit, the container barrel {s rotated to the vertfcal position, the upper
cover is removed and the pewer unitfis loaded {mo the barrel and secured
in the container with eight (8) shipping studs. The upper cover is ther
installed and-the container is rotated to the’'horizontal position for
shipment. The container assembly is 3] feet long and 8-1/2 feet wide and
it is attached to @.government ownedypermanently assigned depressed
center railroad car; the magémmgtheight 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.

T S T R T T Tl T s s st sases sy A g A T8
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.% CONDITIONS (continued)

Page 2 - Certificate No. 644] - Revision No. 5 - Docket No. 71-644]

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

The closure head in a Type A and Type B power unit contains an integral
bolting flange. This type of power unit is retained in the container by
means of eight shipping bolts which clamp the power unit to the barrel
upper flange of the shipping container. The control rods in a Type A or
B power unit are restrained in the power unit by means of control rod
hold down latch pawls located in the upper control rod drive mechanism.
The Tyoe C, D, or E power unit is also retained in the container by means |y
of eight shipping bolts but because the closure heads on these power °
units do not include a bolting flange, a special shipping ring is used to [N
clamp the closure head apd tridge assembly to the barrel upper :
flange of the shi 1mﬁltﬂ: bcpntrol rods in a Type C, D, or E &
power unit are ge ed in the powes ymit by means of rebound and |-
outmotion hﬂgv ocated in the htchin?&w{ion of the control rod p
drive mecha . The container assembly welg)s about 100,000 pounds

empty aniE. ut 270,000 pounds loaded. o

(3) Drawin D };;
N ’.‘-- 4? ’-‘ - I.

ixfwith Bapdwin-Lima-Hamilton I
E, and R-126347, Rev. K, and r
g:Nos. 955F@32, Rev. 5, and .

The pddlgaging ructed in acc e
Corpagcation Dra R-126361, /gf &
West ouse Elect rporation Dy

9720 Rev.mi.:r-} \ o) p 2 = X

(b) Contentsr-. T\ 7 rey hﬂ“ﬁf} '”' L
m ,;* A 4 '(l, A “ - I*

(1) Type aggbfonl_ﬁ ‘ertga [ §¥f ; {

X 2 & A 4 ’»t\‘\:;' L i :

Unirra &,}ed enfA chel UFanu @Sﬂgﬁﬁtﬁ)ﬁpd in Naval Reactors Type A, B, X

¢, D, o0 \Enower"unitn c(psis'{in sf»ﬁq! barrel”,~unirradiated fuel o
assemblie osure head, ‘mécharisms and assoctated hardware, with all I

design con ods and mechanisms 1nsta1]egb" "

(2) Maximum quanti?of,te?l;r &cw N

One power unit as described 5(b)(1). L

(c) Fissile Class 111 r
Maximum number of packages per shipment one (1) %:

6. Expiration date: December 31, 1997.
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Page 3 - Certificate No. 6441 - Revision No. 5 - Docket No. 71-6441

& a s

|

J Safety Analysis Report for D2G Power Unit Shipping Container, ONP-74252-13 dated I
o August 4, 1969. %
g Supplements: Bettis Atomic Power Laboratory letters WAPD-DP(CH)-1252, dated v
b November 30, 1973; WAPD-DP(CH)-1466, dated October 18, 1974; Knolls Atomic Power s
i Laboratory letter CGN 85542-250, dated February 5, 1981; and Naval Reactors letter L
| NR:RR:ESSNIDER G#92-03731, dated October 7, 1992. r
qumg@a. NUCLEAR REGULATORY COMMISSION .
| \’QP‘ \‘/[. "

Date:
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U.S. NUCLEAR REGULATORY COMMISSION

CERTIFICATE OF COMPLIANCE
FOR RADIOACTIVE MATERIALS PACKAGES
TERTIFICATE NUMBER TRESION TR T PAGKAGE 1OENTIFICATION NUMBER 5 PAGE NUMBER s TOTAL NUMBER PAGES
] USA/6553/AF | -3~

] mm-mwmmumm-mmmmvnmsm.mmnw

\cabie satety stancards set forth in Title 10, Code

of Federsl Regulations, Part 71, “Packaging and Transportation of Radioactive Matenal’

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

apphoable reguialon 8Qencies. including the gowrmment of any country through or into which the package will be transpored

'. ammmn.“mwmmAummmmampmmoaAmrm

& ISSUED TO (Neme and Address)

b. TITLE AND IDENTIFICATION OF REPORT OR APPLICATION '

U.S. Department of Energy Safety Analysis Repui't on the "Paducah Tiger®

Washington, DC 20545

Protective Overpack for 10-Ton Cylinders of
Uranfum Hexafluoride, Report No. KY-665, June 16,

l%.g»&u lement 1, dated May 20, 1977, as
5uloh eanEad.
- % ¢ DOCKET NUMBER 71-6583

. W4 CONDITIONS
This certificate s conditiona!

wmm&muwcsnmn,uwm.omimcowuommum

L 20N e e

Department of Transportation or other

8 5 % -0 5 8 5 8 0

| e

Packaging

& 8 B 8 A & B s

H9é§1 No.: Pagucah Tiger
Béscription - 3 =~

A rotective -0W kjhiﬂhprwf&s impact and thermal resistance

or the Model 10-ton cyfinder. The cylinder is a welded
sfeel, and is #8 55 7inr dieweter, 121 inches Tong, and has a
5/8-1inch * ‘?ﬁliader has a 108.9-Ft * volume, and is
rited at 2005psig se ressure. The protective overpack has
overal) : ximately 153 inches x 76 inches x 72
inchies. The overpack cansists of fwo parts, a body and a 1id,

which are clamped and secured by four, 1-3)8-inch ratchet type
bindets; .and eight, I-8/4-inch guide pins, fitted with 3/4-inch
high st h lTatch pins. The closed, ‘assembled overpack consists
of an outef 1/8-inch steel shell backed cn both long sides, top and
bottom by two -gauge staipless steel breakaway plates. The
valve end is prote By a“B/8-inch stainless steel breakaway
plate. A centrally located 3/16-inch steel shell, 60 inches in
diameter x 128 inches long is separated from the outer shell by
fire retardant polyurethane foam. The cylinder is held in the
overpack by rubber shock isolators. Four mild steel brackets are
provided on the body for T1ifting. The four ISO corner fittings on
each of the 1id and body sections may be used for 1ifting. Four,
2-inch bolts are used in conjunction with the ISO corner fittings
for tie-down. The package gross weight is 37,500 pounds.

Drawings

The Paducah Tiger overpack is constructed in accordance with
Protective Packaging, Inc. Drawing Nos. 32301, Rev. B and 32302,
Rev. B; Union Carbide Corporation Drawing Nos. EM-1203-A, Rev. 9;
EM-1209-B, Rev. 10; EM-1209-C, Rev. 7; EM-1209-D, Rev. 8; EM-1209-
E, Rev. 4; EM-1209-F, Rev. 8; EM-1209-G, Rev. 6; EM-1209-H, Rev. 3;
and EM-1209-J, Rev. 1; and Martin Marietta Energy Systems, Inc.,
Drawing No. MSE17418A, Rev. 5.

“a AN
o A

¥ e . C I TR N A N R - C I I D )

[ e JEEL RN I e )

. 8 8w

T TR TR R TR P T I O AR i T TR TREL A N



S 88 8 AR RS ERE AR S e e e e A

U.S. NUCLEAR REGULATORY COMMISSION

. MC’ FORM 6184 CONDITIONS (continued )

ge 2 - Certificate No. 6553 - Revision 6 - Docket No. 71-6553

5. (b} Contents
(1)

Type and form of material

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.

Maximum guantity of material per package.

The maximum weight of UF, not to exceed 21,030 pounds (9,540 kg). t
. The maximum U-235 conteﬁ Et to exceed 619 pounds (280 kg). E
z

{c) Fissile Class %p

6. The Model No. 48X er must be fabricated, ir:ga%ed, tested, maintained, [
. assembled, and u accordance with American Nati Standards Institute |
N14.1-1990. %Hnders must be fabricated in acco e with Section VIII, "
Division I, ~ : neers (ASME) Boiler .

and Pressure ‘&el A ed L.

7. In addition the requ CFR Paﬂl each package ’

shall be ma ined, op '.-»_ ¢ <& pnent i cordance with
Paducah Gasés Diffusidn 33 #y ProcedulE, CH-423, Rev. 0,

dated June p. 1992. ‘?
8. Use of the wcyli

s The package ‘Doriz 3
J genegal l?censwovi %\ ey
\\

®  10. Expiration date%elber 30,

/) REFERENCES
i Safety Analysis Report on the 'P‘c**‘ ttﬁ!ve Overpack for 10-Ton |
o Cylinders of Uranium Hexafluoride, Uribn bide Corporation Report No. KY-665, June .
8! 16, 1975, and Supplement 1, May 20, 1977. -
June 10 and 14, 1988; July 1, 1993; and August 15, 1994, |

FOR THE U.S. NUCLEAR REGULATORY COMMISSION

G R Ot i

1 Cass R. Chappell, Section Leader !
? Cask Certification Section |
| Storage and Transport Systems Branch |

Division of Industrial and 1
Medical Nuclear Safety, NMSS

Supplements dated:

Date: _04/21/95
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e CERTIFICATE OF COMPLIANCE

| womn FOR RADIOACTIVE MATERIALS PACKAGES

. |.mnm aer % FAGE NUMBER |+ TOTAL NUMBER PAGES
‘ 8 USA/6568 /A 1 3

y T PREAMESLE

& mmumwmmmmmmummmsm Mmowmnmnumwoomnnrnmo.m

uww.mn,'meWdemv
b mwc‘MMMNMMMWMMymu-mo'wmummoflmus Department of Transportation or other
memummwmdwyMnmﬂmnnlommmwmuummoom

3 mmnsmmmtmouwmmnwmvoomvmmoamurm

:t & ISSUED TO /Name ! Addross) b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION
ﬂ Tennessee Valley Authority Tennessee Valley Authority application

1101 Market Street dated August 16, 1976, as supplemented.
Chattanooga, TN 37402 =~ RE

"";'7 cMum ﬁ-6568

-
! mm.mmwwwu:ﬁwm1oornnn11‘uwum,-namcoumhomwmm

6
J (a) Packaging N
(1) Model Kg,: LL-60-I%0,
(2) Description ¢ 3 :

| The cask is eylindrical tn_shape 93 -4pches long and 82.5 inches in

diameter. Le)!ﬁghie}ilﬂbiil-lfg inches thick, is encased within the
inner and outersteei shells that are welded to a laminated steel base
plate assembly. - Fhe cover is a steel plate assembly secured to the top
flange by 86 steel Poitsw EmcircTing the top of the cask is a partial
length steed shell of 1/2-inch thickness. Silicene O-rings provide
seals at the top cover and at ali'plues, The ianer container is right
circular steel.cylinder with @ capacity of 150 cu ft. The total weight,
when loaded, 95" approximately 73,000 pounds.

(3) Drawings - R oS
The packaging is constructed in accordance with the following ATCOR Inc.
Drawing Nos.: 0568-B-0005, Rev. H; 0568-C-0008, Rev. E; 05268-B-0010,
Rev. E; 0568-B-0016, Rev. D; 0568-B-0018, Rev. A; 0568-B-0025;
0568-R-0001, Rev. J.

''''''

. _»

— o _ e —— .
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CONDITIONS (continued)
Page 2 - Certificate No. 6568 - Revision No. 8 - Docket No. 71-6568

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

Process solids, either dewatered, solid, or solidified waste, meeting
the requirements for low specific activity material in sealed containers,

Maximum quantity of material per package

Greater than Type A quantity of radioactive material with the weight of
the package contents and secondary containers not exceeding 12,500
pounds.

For any package contai &r BﬁGQg\C

radiolytically gener t%ustible gases, epwination must be made by
tests and measure or by analysis of a repfz tative package such that
the following ¢ a are wet over a period of tdme.that is twice the
expected shi ime: O/

e
»

(1) The hydrggen:gengrated must be limited tp-a mlaf‘ﬁantity that would be no
more @52 t' me (or equivalent Aj@itE for other inflammable
gases the s ~‘»,§- cogtaiper gas ‘ if presefit at STP (i.e., no i
more Ahan 0.063 § ‘1' ft r-u( 8 and 70°F);.ar
(1) The gondary contaffer and cask cavity mist be ine with a diluent
to agssre that oxyg: ‘q "‘51, b:y-voluz?n those portions
of tmac eh i ch_Couwtd tae drégen concentration greater than 5%.

P A "’,q A ¥

substances which could

must be pre d fa ‘-.':.'],_-.,y., ! el Sawig wma@er in whieh determination for
9as generatiqhris made! -Shipment period beghrs when thé package is prepared
(sealed) and th be Complet bﬂn}tﬂi re’ e expe{@ed shipment time.

/ J.,/‘ A ‘:~~. ‘ .’A' -
For any package d within 10 days of prepaﬁ n, or within 10 days
after venting of or other secondary contaimers, the determination in

(a) above need not be ma and the time re8friction in (a) above does not
* %

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

~

For any pac% de T4Verec  tra /t. t;r:rsecondary container

(1) Each package must be maintained in accordance with Reactor Cleanup Cask
Maintenance Program in the supplement dated February 20, 1991.

(11) The package must be prepared for shipment and operated in accordance with the
Reactor Cleanup Cask Operating Procedure in the supplement dated
February 20, 1991.




Page 3 - Certificate No. 6568 - Revision No. 8 - Docket No. 71-6568

The package authorized by this certificate must 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.

Fabrication of additional packagings is not authorized.

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

Expiration date: March 31, 1996.

‘e;‘>\‘EiFE£3N£%§:; {J:;

Tennessee Valley Authority .a \}Eaticn dated August 16, fg?g;

)

Supplements dated: Octh!r 8, 1976; October 5, 1979; October-23, 1980; and February
20, 1991.

-~




us.
B - CERTIFICATE OF COMPLIANCE
0o T FOR RADICACTIVE MATERIALS PACKAGES -
e NUMBER b REVISION NUMBER = PACKAGE IDENTIFICATION NUMBER 5 FAGE NUMBER |o TOTAL NUMBER PA!
bt 3 1 22 USA/6574/B( ) 1 3
2 PREAMBLE

& This certificate is issued (o certity that the packaging and contents described in tem 5 below, meets the app!

icabile satety standards set forth in Titie 10, Code

of Federal Reguiations, Part 7* "Packaging and Transportation of Radicactive Material

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

of Transportation or other

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

CERTIFICA MmmmmAmwmmampmmonMncnm
! ':"“w TO ’;'!.ﬂ“ Address b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Scientific Ecology Group, Inc.
1560 Bear Creek Rd.

Scientific Ecology Group, Inc.
application dated December 27, 1990, as

OQak Ridge, TN 37831-2530 supplemented.

¢ DOCKET NUMBER 716574

CONDITIONS )
‘ This certificate is conditional upon tulfilling the.requirements of 10 CFR Part 71, as applicable, and the congitions specified below

5

(a) Packaging

(1)
(2)

Model No.: 3-82B
Deseription

The 2ackaging consiscsof a steel-lead-steel annulus cask fabricated in
the ferm of & right circular cylinder and three different types of inner
containers. ‘The shielded cask, closed at one end and a 1id closure at
the qther, 15 66.25 inches in diameter by 74.5 inches in height. The
cask wall consists of @ 3/8-%ach inper 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 surroundedby a one-inch layer of
insulating material and canned in 11-gauge Steel.

The 1id, sealed by @ silicone flat gasket, is bolted to the cask body.

A cylindrical shield plug is located in the center of the cask 1id and
is sealed by a silicome flﬁi 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.

Drawing

The package is fabricated in accordance with the following Scientific
Ecology Group, Inc. Drawing No.: STD-02-076, Sheets 1 through 3,
Revision 7.

T 8 5 % % 8 e voe sy
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CONDITIONS (continued)

Page 2 - Certificate No. 6574 - Revision No. 22 - Docket No. 71-6574

(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.

Maximum quantity of material per package

Greater than Type A qua tﬂ& roduct material, which may contain not
more than a Type ﬁhﬁy e Q{t’gteria]. provided the fissile
material does ceed the limits spe pd_in 10 CFR §71.53. The cask
contents mu contained within one of tihefollowing inner containers

and limit follows: C‘

(a) SingYe disposable cylindrical containers. cométructed of metal or

integr plastic with tigh;%fjtted covers. A maximum decay
_Btu/hr. I L

!"

b - {

in size contdiners per pallet.
» #igh integfity plastic with a
ay heat | al of 84 Btu/hr.

fbur: Iﬂﬂ-dl 1 Io
ructed of weta

(c) ﬁ a‘*"‘"‘yit}i’*ﬁ
consgr% of metal
ofdrs. TipK t Toad

“drum sizé conb¥iners. Drums to be
Antegrity plastifwith tightly fitted
116 Btu/hr.

e, ol AL A o’
6. (a) For any pacﬂgé,conta(nin’g\yater and/or. opganic subssefices which could
radiolyticall erate combustible gases, deéterm on must be made by
tests and measu ts or by andlysts of a repre tive package such that

the following cri p are met over a period o that is twice the
expected shipment time: ‘

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

v

{i11) The secondary container and cask cavity must be inerted with a diluent
to assure that oxygen must bc 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
?as generation is made, Shipment period begins when the package is prepared
sealed) and must be completed within twice the expected shipment time.

s e T T A R L BN T S N PR T T T I T A T T R T T T R TN R B I R A i TR T A TR R T S
.4
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CONDITIONS (continued

Page 3 - Certificate No. 6574 - Revision No. 22 - Docket Mo. 71-6574

(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.

The total wei?ht of the package must not exceed 50,000 pounds and the weight of
the contents (including dunnage, etc.) must not exceed 8,195 pounds.

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

(a) The package shall be prepared for shipment and operated in accordance with the
operating procedures in the sqppleﬂenl dated March 13, 1991.
,/" "‘.
(b) The package shall be'uninta1ned in accordance.with the maintenance program
in the supplement gated March 13, 1991.

Except for close fyggjng contents, sufficient dunnage, shoring, and/or bracing
must be utilized towipimize secondary impact of the contents within the cavity
under accident cquﬂtioos of transport.

Prior to each sﬁ?pment tﬁe'QAQT on themain coyer and the seal on the shield plug
cover, if openeddy* or 1f the spdurity seal s bnpken, must be imspected. The seals
must be replacegrif the inspection shows any \nﬁble defects or every 12 months,

whichever occurs™first. = T N e
pows Sv .

The packaging muf} be lepk teste&‘in beqorlance with Section 8:2.2 of the
application, :": .

g

Model No. 3-82B sfipping céﬁﬁiihéms tﬁﬁs&rvcted i ‘accordance with Scientific
Ecology Group, Incs™Drawing No. STD-02:875 Steets.1 through 3 Rev. 6 are not
authorized after May 31, 1991.

The package authorized t¥ this certificate is hereby approved for use under
the general provisions of A0 C;F §71.12.

+ M'
Expiration date: April 30, 1995, %

REFERENCES
Scientific Ecology Group Incorporated application dated December 27, 1990.
Supplement dated: March 13, 1991,
FOR THE U.S. NUCLEAR REGULATORY COMMISSION

AW/

Charles E. MacDonald, Chief
Transportation Branch
Division of Safeguards
and Transportation, NMSS
Date: APR 11 1981
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FORM us. e
- e CERTIFICATE OF COMPLIANCE K
ecRm M FOR RADIOACTIVE MATERIALS PACKAGES fo
1 & CERTIFICATE NUMBER b REVISION NUMRER ¢ PACKAGE IDENTIFICATION NUMBER o PAGE NUMBER o TUTAL NUMBER PAGES }'

6581 22 USA/6581 /AF 1 3 :
1 PREAMBLE i:
m.mmwmnntymmmwm:nmmocoa

] m-mnmnmﬂtommmmmwommmdcxnm in tem §
of Federa! Reguiations. 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. ODwpartment of Tran
spplicable regulatory agencies, including the government of any country through or into which the package will be transported

sportation or othes

3 MGOMT'ICAT!NMON“NISO’AWWAMWSWOFMPAGKAGEDESIGNO"A”LU"ON
& ISSUED TO /Nwmw end Address b TITLE AND IDENTIFICATION OF REPORT OR APPLICATION

Siemens Nuclear Power Corporation; Advanced Nuclear Fuels Corporation application
2101 Horn Rapids Road . dated October 15, 1990, as supplemented.

Richland, WA 99352-0130

,f cDO?GTNWMW;  74-6%581

L S

4 CONDITIONS S
This certificate s conditional upon fulfilling Iheyequirements of 10 CFR Part 71, as applicable, and the contitions specifiad below

B

$

(a) Packaging
(1) Model No.. 51032-1 .

(2) Descriptipn

A steel shipping container for fuel bundles, consisting“of a strongback and
fuel bundle clamping assembiy, shock.memted to a steed~outer container.
Minimum 3/8" thigk wall, &* x B" X B=172" long steel separators are bolted
between fuel bundles. - Outer container is approximately=43" 