UNITED STATES
ATOMIC ENERGY COMMISSION

= WASHINGTON, D.C. 20545 ' M ;,

Rupzs ¢

| JUN 11 1970 W
DML :CEM

70-337 /
SNM~338, Amendment No. 71-34

Agna el

Westinghouse Electric Corporatlon
3 Gateway Center

Box 2278
Pittsburgh, Pennsylvania 15230

Attention: Mr. Karl R. Schendel
License Administrator

Gentlemen:

Enclosed is Amendment No. 71-34 to Special Nuclear Material License No.
SNM-338 authorizing the delivery of special nuclear material to a car-
rier for tramsport in the RCC, RCC-1, and RCC-2 packages. - . E

Please note that this amepdment does not authorize the tramsport of
special nuclear material. Such transport is normally subject to regu~
lation by the Department of Transportation (DOT). Questions regarding
their requ:.rements should be directed to DOT. )

e . ,
amms e ey p—Q‘r - o j ;
anes

AT Sincerely,

Driginal Signed by
Denald A Nussharmer

Donald A. Nussbaumer, Chief

Fuel Fabrication and
Transportation Branch

Division of Matexrials Licensing

Enclosure:

As stated Distribution:

. Docket .File, w/encl.
cc: Mr. William A, Brobst Document Room, w/encl.

Department of Transportation State Health (License only)

Compliance, HQ (2), w/encl._*"'"""

H. J. McAlduff, OROO, w/encl.

R. Weber, SMM, w/encl.

WS, w/encl.

A. Cabell, ADM:DR, w/encl. Q\

R. L. Stevenson, DML, w/encl. Q

. ‘ M. A. Dean, IML, w/encl.
'TEM # 7J C. E. MacDonald, w/encl. (2)
hh 4 T

Branch Reading File, w/encl.

Division Reading File, w/o encl. @
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UNITED .STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
. for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
o to &
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70, end Part Ti, the following amendment to
-the special nuclear material license jdentified below is hereby issued,

' authorizing the licensee to deliver special nuclear material to a carrier
for treansport, and is subject to the conditions specified in that license
and to the conditions specified below.

. E : : 3. License No. SNM~ 338
1. Name: Westinghouse Electric. , —
Corporation ) - Amendment No. 71-34
2. Address: 3 Gateway Center ' ——
' ‘Box 2278 - «
Pittsburgh, Pennsylvania 4, Docket No. 70-337
CONDITIONS

5. (a) Packaging
(1) Model number , RCC, RCC-1, and RCC-2

(2) Description Steel fuel element cradle assembly con-
. sisting of a strongback and adjustable
fuel element clamping assembly, shock
mounted to a l4-gage steel outer comn-
‘tainer by shear mounts. Neutron absorb-
er plates are required for the contents.

(3) Drawings . Containers constructed in accordance
o with Westinghouse Electric Corporation
Drawings EDSK319401F, EDSK319042F,
EDSK323133B, 684J580 for the RCC,
541F351, 684J861, 6843898 for the RCC-1,
and 684J963, 541F6l4 and EDSK323133B for
the RCC-2.
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L.ICENSEE: Westinghouse Electric Corporation
LICENSE No: . SNM-338 ' AMENDMENT NO: 71-34

PAGE NO: 2

DOCKET NO:  70-337

(b) Contents

(1) Type and form of Mixed Pu0y in natural U0 as pressed
material ; sintered pellets fully clad in leak-
~ tight zircaloy of minimum 0.018"
thickness as fuel rods which are
assembled into fuel elements.. Two (2)
neutron absorber plates consisting of
0.9" ‘thick, full length stainless steel
. containing 1.3% minimum boron or 0.19"
thick, full length OFHC copper are
required between fuel elements of the
. following specifications:

Type 14 x 14
Pellet diameter (Nom) 0.367"
Rod diameter (Nom) 0.429"
Maximum Fuel Length C120m"
Maximum Rods/element ' 180
Maximum Cross Section (Nom) 7.8" sq.
Maximum Pu/element '14.5 kgs.
- Maximum Pu fissile/element 3.31 v/o
(2) Maximum quantity of»x Two fuel elements containing not more
material per package than 29 kilograms plutonium.
.(c) Fissile Class II and III
(1) Minimum transport index ' 1.5
© to be shown on label for
Class I1
(2) Maximum number of packages = - - 60

per shipment for Class III
6. Pursuant to Title 10, Code of Federal Regulations, Part 70, Special Nuclear Material.

License No. SNM-338 is hereby amended to authorize the use of the Model RCC, RCC-1
and RCC-2 packages under the general license provisionms of Paragraph 71,7(5) of

10 CFR 71. A . COPY »

~—p s P T e rAr e st A s e e




LICENSEE: Westinghouse Electric Corporation - PAGE NO: 3

LICENSE NO: .SNM-338 . AMENDMENT NO: 71-34

DOCKET NO: 70-337

REFERENCES

Licensee's application dated March 13, 1970, réquesting approval to deliver special
nuclear material to a carrier for tranmsport in the above packages.

Supplements dated March 19, and May 22, 1970.

FOR THE ATOMIC ERERGY COMMISSION

Jun11 WM 2rginal Signed 1y

Tanald A Nusshaumer
Donald A. Nussbaumer

‘ COPYDivision of Materials Licensing

Date of Amendment
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"Westinghouse Electric Corporation

1

Gateway Center
Box 2278 .
Pittsburgh Pennsylvania 15230

® ..
W%

March 13, 1970

U. S. Atomic Energy Commission .
Division of Materials Licensing ..
Washington, D. C. 20545 - !

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338,

. ON=S99,
Docket 70-337, to Authorize Use of NFD Shipping
Packages £or Div of Compliance

Gentlemen:

The Westinghouse Electric Corporation hereby
requests amendment of the subject license to authorize
the delivery of special nuclear material to a carrier for

.transport in the packaging described in the attachment to

this letter.

r

Please send the amendment to me at the above
address. ' ‘

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours, -

Yok o Sohoile,

Karl R. Schendel
License Administrator
KRS: sw

Attachment: License Amendment
7 copies transmitted

By

o
-
<
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SNM-338
Shipping -~ NFD

" EO7NET N0 e

gor. Div of Complianca

Received w/Lir Dad

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder labelled
"Application for Amendment of License SNM-338 for NFD Shipping
Package" immediately in frbnt of the transmittal letter dated
2/18/70. |

Revised pages 4, 7.2 and 53 should be inserted and-the old pages

~removed.

New pages 54 and 55 should be inserted immediately following
page 53. New Appendix P should be inserted immediately following

Drawing C5650D55 which constitutes Appendix N.

The removed pages may be filed in the-back of the binder.

Revision No. 21
3/13/70



. SNM-338
) ' _ ' Shipping - NFD

TABLE OF CONTENTS (continued)

Section . ’ Page No.
20. RCC Fuel Rod Shipping Package ‘ 51
20.1 Packaging Description : 51
20.2 Contents Description 51
20.3 Compliance with Subpart C of 10CFR71 52
20.4 Limits and Controls 52
21. Mixed Oxide Fuel Shipping Package 53

21.1 Packaging Description 53
21.2 Contents Description | - 53
21.3 Compliance with Subpart C of 10CFR71 -54
21.4 Limits and Controls 55

Appendix A - RCC Shipping Container'drawings

Appendix B - CC Shipping Contairer drawings

Appendix C - FF Shipping Container drawings

Appendix D - Yankee Shipping Container drawings

Appendix E - MH-1A Shipping Container drawings '

Appendix F - Double Barrel Scrap Shipping Container sketch

Appendix G - Quadruple Barrel Scrap Shipping Container drawing

Appendix H - Triple Barrel Shipping Container drawing

Appendix J - BB 250-1 Shipping Container drawing

Appendix K - RCC-1 Shipping Container drawings

Appendix L - BB 250-2 shipping Container sketch

Appendix M - RCC-2 sShipping Container drawings

Appendix N - Fuel Rod Shipping Container drawing

Appendix P - Enrichment Pattern - SCE Mixed Oxide Assembly

Diocket 70-227 Date: 12/18/66 Revision No.21 Date: 3/13/70 Poge 4




REVISION RECORD (continued)

SNM-338
Shipping - NFD

2Added OFHC copper as poison

Changed "< 0.90" to "obviously
less than the 0.98 values.ﬂ..

Changed "< 0.90" to "obviously

Deleted k (Max/ass'y) and
kx .. (Max9bEg). Added fuel
assembly descriptions requir-
ing OFHC copper poison plates.

Added Section 21, the Mixed
Oxide Fuel Shipping Package

Revision Date of
No. Revision Pages Revised Revision Reason
19 5/28/69 51 to 53 Added Section 20, the RCC
Fuel Rod Shipping Package
19 5/28/69 Appendix N Added
20 10
material.’
20 2/18/70 11
"~ - {MCA) situation."”
20 2/18/70 13
£0.98."
20 2/18/70 Appendix A & K.
21 3/13/70 4 Added Section 21,
21. 3/13/70 53 - 55
21 3/13/70 Appendix P ' Added

Doacket 70-327

Date: 11/18/66 Revision No. 21 Date: 3/13/70 Poge 7.2




21.

Docket

SNM-338
"Shipping - NFD

The Fissile Class II limit, Fissile Class III limit and

Procedural Controls presented in Section 16.4, will

The RCC, RCC-1 or RCC-2 Packagings described in Sections

20.4 Limits and Controls

apply directly to this package.
Mixed Oxide Fuel Shipping Package
21.1 Packaging Deséription

4.1, 16.1 and/or 19.1 will be used.
21.2 Contents Description

70-337 Date: 11/18/66 Revision No. 21 Date: 3/13/70

Radioactivity - 200,000 curies, maximum

Identification of SNM - The SKM will be plutonium at
several weight percentages (not to exceed 3.9 w/0)

in natural uranium.

Form of SNM - The SNM will be 'in the form of mixed plu-
tonium.oxide, natural uranium oxide which ﬁas been
pressed and sintered into pellets, clad in Zircaloy
as fuel rods and assembled into clad fuel assemblies.
Tests have established that the clad fuel rods meet
the criteria for spécial form materiél. Speqific

data on maximum assembly parameters are:

Pellet Material .Puoz, uo,

Highest w/o Pu {(Nom.)

'3.31 w/o Fissile

-Diameter (Nom.) .367"

Rod Cladding Material Zircaloy
Diameter (Nom.) .429"

Fuel Lgth. (Nom.) 120"

Assy. No. of Rods (Max) 180
‘Pattern (Basic) 14 X 14 sq.
Lattice Pitch (Nom.) .556"
Outside Dimen. (Nom.) 7.8" sq.

.(See Appendix P for enrichment pattern)

Paqe 53



. SNM-338
Shipping - NFD

21.2 (continued)

Total Pu (Max/pkg.) 29 kg
keff~(Max/MCA) 0.97'.
Poison Pl. Req'd OFHC Copper
Net Wt. (Max.) _ 2500#

The descriptions and discussions contained in Sections
4.2, 16.2 and/or 19.2 will be directly applicable if
references to Appendix A and Appendix K are superseded

by the specific data in this Section.

21.3 Compliance with Subpart C of 10CFR71

The descriptions and discussions contained in Sections
4.3, 16.3 and 19.3 will be directly applicable, provided
that: ‘

(1) The references to Appendix A and Appendix K are

] superseded by the specific data in this Section.

(2) The reference to the nuclear criticality safety
of unmoderated uranium enriched S 5 w/o is super—
seded by the statement that LEOPARD, PDQ-03 cal-
culations,héve established that an infinite lattice
of mixed oxide fuel assemblies as described in
Section 21.2 willAhave koo < 1 in the unmoderated
: condition. Therefore, any number of unmoderated

packages will be nuclearly safe.

(3) Any special requirements applicable to the package
due to the preéence of a large quahtity of activity
will be waived, based bn the high degree of strength
demonstrated by the fuel rods, and the massive
protection afforded by the strongback, and shock

suspension structure.

Docket 70-337  Date: 11/18/66 Revision No. 21 Date: 3/13/70 Pooe 54
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21.4

SNM-338
Shipping - NFD

Limits and Controls

"The Fissile Class IIT limit, Fissile Class ITI limit and

Docket 70-337

the Procedural Controls bresented in Sections 4.4, 4.5,
4.6, 16.4 and/or 19.4, as appropriate, will apply
directly to this package.

Date: 11/18/66 Revision No. 22 Date: 3/13 /70" Poae 55
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Box 2278

Pittsburgh Pennsylvania 15230-
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Westinghouse Electric Corporation

March 19, 1970

' Sw

U. S. Atomic Energy Commission
Pivision of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Charles MacDonald
Gentlemen:

Enclosed are 7 copies of Appendix P which were
omitted from the attachﬁent to our letter to the AEC
‘dated March 13, 1970 regarding an amendment of License
SNM—338, Docketi70-337, to authorize use of NFD shipping .

o
S
4
4
t
4.-‘

§ : I am sorry if this omission has caused you any

B————_
Packages.

inconvenience.

Very truly yours,
 € - - KalR Schendel
4 License Administrator
/sw
Encs.

3:>
NG R
(Jt




SNM-338
Shipping - NFD
3/13/70

SN = ~ APPENDIX P

SOOOOOOOO0VDDE
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© 2.8 w0 FISSILE PU FUEL ROD
Q&) rec svioe Tusr

Typical Enrichment Pattern
for Mixed Oxide Assemblies
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Gateway Center
Box 2278
Pittsburgh Pennsylvania 15230

W..dinghouse Electric Corporation

Wiy
'
[]

own
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e
b
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May 22, 1970

£
>
-
«3
-]

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338, )
Docket 70-337, to Authorize Use of NFD ipping

Packages Eor Div of Compliance

Gentlemen:

‘e The Westinghouse Electric Corporation hereby
requests amendment of the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the packaging described in our transmittal
dated March 13, 1970, as revised in the attachment to this

letter.

Please send the amendment to me at the above
address. :

If you have ‘any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

fid R Lol

Karl R. Schendel
License Administrator

KRS: sw
- Attachment: License Amendment

7 copies transmitted é& | 1588
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WOTKET WO. _70-337 ...

Eor Div of Compliance 5-22-Tc Shipping - NFD
Received w/Lir “‘"’L‘"——_—

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder labelled
"Application for Amendment of License SNM-338Afor NFD Shipping
Package" immediately in front of the transmittal letter dated
3/13/70.

Revxsed pages 7.2, 53, 54 and 55 should be 1nserted and the old

pages removed.

The new pages of Appendix P should be inserted immediately

following the Enrichment Pattern drawing that now constitutes

‘Appendix P.

The removed pages may be filed in the back of the binder.

Revision No. 22
5/22/70
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REVISION RECORD (continued)

SNM-338
Shipping - NFD

Added OFHC copper as poison

Changed "< 0.90" to "obviously
less than the 0.98 values....

Changed "< 0.90" to “"obviously

Deleted k £ (Max/ass'y) and
keff_(Max7p£g). Added fuel
assembly descriptions requir-
ing OFHC copper poison plates.

Added Section 21, the Mixed
Oxide Fuel Shipping Package

Added Rod Cladding Thick. (Min.)

Revised to specify compliance

.Revision Date of

No. Revision Pages Revised Revision Reason

19 5/28/69 51 to 53 Added Section 20, the RCC
Fuel Rod Shipping Package

19 5/28/69 Appendix N Added

20 10
material.

20 2/18/70 11
(MC2) situation."

20 2/18/70 13
£0.98."

20 2/18/70 Appendix A & K

21 3/13/70 4 Added Section 21.

21 3/13/70 53 - 55

21 3/13/70 Appendix P Added

22 5/22/70 53

22 5/22/70 54

_ with 10CFR71.32.
22 5/22/70 55 Retyped.
22 5/22/70 Appendix P Added computations.
Tincket 70-"°"  Deg’ 11/18/66 Revision No. 22 Date: 5/22/70 Page 7.2



20.4

21. Mixed

- | SNM-338
: Shipping - NFD

Limits and Controls

The Fissile Class II limit, Fissile Class III limit and
Procedural Cdntrols Presented in Section 16.4, will

apply directly to this package.

Oxide Fuel Shipping Package

21.1

21.2

Packaging Description

The RCC, RCC-1 or RCC-2 Packagings described in Sections
4.1, 16.1 and/or 19.1 will be used.

Contents Description

Radioactivity - 200,000 curies, maximum

Identification of SNM - The SNM will be plutonium at
several wéight percentages (not to exceed 3.9 w/o)

in natural uranium.

Form of SNM - The SNM will be in the forﬁ of mixed plu-
tonium oxide, natural uranium oxide which has been
pPressed and sintered into pellets, clad in Zircaloy
as fuel rods and assembled into clad fuel assemblies.
Tests héve established that the clad fuel rods meet
the criteria for special form material. Specific

‘data on maximum assembly parameters are:

Pellet Material APuOZ, uo,
Highest w/o Pu (Nom.) 3.31 w/o Fissile
Diameter (Nom.) .367"

Rod Cladding Material Zircaloy
Diameter (Nom.) 429"

Fuel Lgth. (Nom.) 120"
Cladding Thick. (Min.) 0.018"

Assy. No. of Rods (Max) 180
Pattern (Basic) ‘ 14 X 14 sq.
Lattice Pitch (Nom.) .556"
Outside Dimen. (Nom.) 7.8" sq.

(See Appendix P for enrichment pattern)

Docket 70-:°7 Date: 11/18/66 Revision No. 22 Date: 5/°2/70 Pooce -



21.2

21.3

- ' SNM-338
: Shipping - NFD

(continued)
Total Pu (Max/pkg.) 29 kg
keff (Max/MCAa) 0.97
Poison Pl. Req'd OFHC Copper

Net wt. (Max.) 2500#

The descriptions and discussions contained in Sections
4.2, 16.2 and/or 19.2 will be directly applicable if
references to Appendix A and Appendix K are superseded

by the specific data in this Section.

Compliance with Subpart‘c of 10CFR71

The descriptions and discussions contained in Sections

. 4.3, 16.3 and 19.3 will be directly applicable, provided

that:

(1) The references to Appendix A and Appendix K are

superseded by the specific data in this Section.

(2) The reference to the nuclear criticality safety
of unmoderated uranium enriched < 5 w/o is supér—
seded by the statement that LEOPARD, PDQ-03 cal-
culations have established that an infinite lattice
of mixed oxide fuel assemblies as described in
Section 21.2 will have k < 1 in the unmoderated
condition. Therefore, any number of unmoderated

packages will be nuclearly safe.

The requiréments of § 71.32 are readily fulfilled by this
package. Calculations of the stresses which would occur
in the packaging shell result in a computed maximum stress

of ~ 7,250 psi for a 36,000 1b (5 X 7200 1b) uniformly

Docket 70-337 PDeate: 11/18/66 Revision No. 22 Date: 5/22/70 Page 54



21.3

21.4

Nocket 70-""7 Dale: - /18/66 Revision No. 22 Dote: 5 °2/70 Fo~e

. | SNM-338

Shipping - NFD

{(continued)

distributed load. This is well below the accepted

yield strength value of even a mild steel, and the max-
imum stress value is conservative since it does not con-
sider the effects of the rest of the packaging structure,
such as the very rigid support members that carry the
shock mounts. Basic computations are supplied in |

Appendix P.

With regard to pressuré resistance the package loading

is restricted to fuel assemblies. Regarding each fuel
rod as the containment vessel for the fuel peilets within
it, each containment vessel is designed to withstand,
without failure; an external pressure of 2250 psi at
elevated temperatures. The 25 psi external pressure
criteria is very conservatively less than these design

working parameters.

Limits and Controls

The Fissile Class II limit, Fissile Class III limit and
the Procedural Controls presented in Sections 4.4, 4.5,
4.6, 16.4 and/or 19.4, as appripriate, will apply direct-
ly to this package. |

wm
n



APPENDIX P | '

SKETCH SHEET e,
FORM 28577 ‘ &/j
WESTINGHOUSE ELECTRIC CORPORATION (/

CALCULATIONS FOR LicENSING

|

- ReF. AEC RuLes AND REsULATIONS PART 7/ , PackacinG
OF RADIOACTIVE MATERIAL FOoR TRANSPORT F 207,732
z"'“p‘) o
ORNL.—-Nsic-&8 (CAsk DesitoNeRs Guipe piz-2

From bref 2 we have ___

242 Whewn regarded as a Simple. beam, sugported
at 1ts end along amy major oxis, the cask
must be capeble of withstamding a statie
load normed to ond Umfor‘rnly distrbuted
a./ona its length,, egual to five times the
fully loaded “cask weight withovt gerneratin
stresses imamy material of the ocask in
exeesS of the yield strength of that
materiad.  This portion. of the reaula,t/bhs
ts usvally intekpreted as be/)':a af,o//ed
o the ovter shell alone, | .

- PeAnvmions ¢

S = seress, (1b/1n2)

M= bendin moment (/n-/b)

C = one Aalf /Jelg-ht of cask n the direction

of bending. , (1) | | - a

I = cpross 1omad mement of nertja_ (m.)
L= |ena‘ﬂm betweews sopports (i)

W = totad cask wdw (/6.)

F, 2 ovtside rodivs of shell (Il’b)
by, & mside  radivs of shelf (in)

p Qe Z
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SKETCH SHEET " APPENDIX P
FORM 28577

7Y

WESTINGHOUSE ELECTRIC CORPORATION

CALCULATIONS FOR LICENSING

The svﬂmfwmt' c7da:tlon5 are

_ swL T+ 4 . Mc
- TagoLATED VaLves
VALVE Source
C =r _ '
i 1RO
L = 187.75 .. CRC soeRo0Z
W= 7200 |b
| . 166R003
.= 20,445 . | (h +,089) cre

166R00 2

h= 20.406 n. CRC 166R 003

C _——

M= 355 - (5)(’2°°'i?(‘3'7-75"”) = 844875 mlb
L2 & _ +) = 4
I-= 4_([_20.445:] - [20.400¢] 2331 mn
44,875 mlp)(20,495 in) |
< = (844,875 mlb)(2 > in. = 7242 LB/‘N
(23291 m*%) L

The cask meberiad 1s carbow steel 5 Sy =3g00.
Smce the stress generated n the shell vnder the

specttied condibrons 1s only 724—?.fsi ) the AEC .
regoiremor /s met, /p e 2.
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" UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERTAL
to a -
CARRIER FOR TRANSPORT

Pursuent to the Atomic Energy Act of 1954 and Title 10, Code of Federdl
Regulations, Chepter 1, Part 70, end Part Tl, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear materisl to e carrier
for transport, and is subject to the conditions specified in that license
end to the conditions specified below.

LICENSEE
_ 3. License No. SNM-338
1. Neame: Westinghouse Electric
Corporation Amendment No._ 71-32
2. Address: 3 Gateway Center
Box 2278
Pittsburgh, Pennsylvania L. Docket No._70-337
CONDITIONS -
5. (a) Packaging
(1) Model number RCC
{(2) Description ' Steel fuel element cradle assembly

consisting of a strongback and ad-
justable fuel element clamping
assembly, shock mounted to a minimum
0.074" steel outer container by shear
mounts. Neutron absorber plates are
required for the contents described
in 5(b) (1) (ii). '

(3) Drawings Container constructed in accordance
with Westinghouse Electric Corporation
Drawings EDSK319401F, EDSK319402F,
EDSK323133B, and 684J580 or 6843963,
541F613, 541F614, and EDSK323133B.

COPY
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LICENSEE: Westinghouse Electric Corporation PAGE 2 of 3

LICENSE NO,: SNM-338 AMENDMENT NO., 71-32

DOCKET NO.: 70-337

(b) Contents

(1) Type and form (1) Uranium dioxide as zircaloy or stain-
of material less steel clad unirradiated fuel
elements of the following specifica-
tions:
14 x 14 14 x 14 15 x 15
Type Zr Clad SST Clad SST Clad
Pellet diameter (Nom) 0.367¢ 0.384" 0.384"
Rod diameter (Nom) 0.423" 0.422" 0.422"
Maximum Fuel Length 120" 120" 122¢%
Maximum Rods/element 180 180 204
Maximum Cross Section (Nom) 7.8" 8q 7.8" 8q 8.4" sq
Maximum U-235/element 16 kgs 18 kgs 20 kgs
Maximum U-235 enrichment 3.7 w/o 3.9 w/o 3.7 w/o

(ii) Uranium dioxide as zircaloy or
stainless steel clad unirradiated
fuel elements. Two {2) neutron
absorber plates consisting of .0.19"
thick, full length stainless steel
containing 1.37% minimum boron or
0.19" thick OFHC copper are required
between fuel elements of the follow-
ing specifications:

14 x 14 4x1e 7 15x15
Iype Zr Clad SST Clad Zr Clad
Pellet diameter (Nom) 0.367" 0.384" 0.367"
Rod diameter (Nom) 0.422" 0.422" 0.422"
Maximum Fuel Length - 120 120" 120"
Maximum rods/element 180 180 , 204
Maximum Cross Section (Nom) 7.8" sq 7.8" sq 8.4" sq
Maximum U-235/element 16.5 kgs 18.5 kgs 18.0 kgs
Maximum U-235 enrichment 3.85 w/o 4.0 w/o 3.59 w/o
(2) Maximum quantity of For the contents described in
material per package . 3(b) (1) (1) or 5(b)(1)(ii);

Two fuel elements containing not

C O onre than 40 kilograms U-235.



LICENSEE: Westinghouse Electric Corporation FAGE NO: 3 of 3

LICENSE NO: . SNM-338 AMENDMENT NO: 71-32

DOCKET NO:  70-337

(c) VFissile Class II and III

(1) Minimum traﬁsport index 1.5
to be shown on label
for Class 11

(2) Maximum number of packages ' 60 packages
per shipment for Class 11l

6. This amendment supersedes, in its entirety, Amendment No. 71-24 to SNM-338, dated
May 28, 1968. '

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver special
nuclear material to a carrier for; transport in the RCC package.

e ,
ﬁ Supplements dated May 25, 1967, January 30, April 29, 1968 and February 18, 1970.

1

FCR THE ATOMIC ENERGY COMMISSION

' et Sigeet uY
Mhz2d 1m fondd & :u;sbm
Date of Amendment

ald A. Nussbaumer

( OP vision of Materiasls Licensing
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 7O, and Part 71, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below.

. LICENSEE )
3. License No. SNM-338
1. Neme: Westinghouse Electric
Corporation " Amendment No. 71-33
2. Address: 3 Gateway Center
Box 2278
Pittsburgh, Pennsylvania k. Docket No.70-337
CONDITIONS

5. (a) Packaging
(1) Model number RCC-1

(2) Description Steel fuel element cradle assembly con-

. sisting of a strongback and adjustable
fuel element clamping assembly, shock
mounted to a l4-gage steel outer con-
tainer by shear mounts. Neutron absorber
plates are required for the contents de-
scribed in 5(b) (1) (ii).

(3) Drawings Container constructed in accordance with
Westinghouse Electric Corporation Drawings
541P351, 6843861 and 6843898,

(4) Fuel rod container Reinforced 13-gage steel box approximately
g% x 9" x 160" constructed in accordance
with Westinghouse Electric Corporation
Drawing C5650D55.

CORY
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.j » LICENSEE: - Westinghouse Electric Corporation PAGE 2 of 3
LICENSE NO: SNM-338 AMENDMENT NO, 71-33
ca] . -
%§§§ DOCKET NO: 70-337

e
[ R L1

(b) Contents

(1) Type and form (i) Uranium dioxide as zircaloy or stainless
of material steel clad unirradiated fuel elements of
the following specifications:

15x15 14 x14 14 x14 14 x14 15x 15

Maximum U-235 enrichment 3.2w/o 3.5w/o 3.7w/o 3.9wo 3.7 wlo

Type Zr Clad Zr Clad 2Zr Clad SST Clad SST Clad
Pellet diameter (Nom) 0.367" 0.,367" 0.367" 0.384" 0.384"
Rod diameter (Nom) 0.422"  0.422" 0.423" - 0.422" 0.422¢
Maximum Fuel Length 144" 144 120" 120" 122"
Maximum Rods/element , 204 180 180 180 204
‘ Maximum Cross Section (Nom) 8.4" sq 7.8 8q 7.8" sq 7.8" sq 8.4" sq
; Maximum U-235/element 15 kgs 15.5 kgs 16 kgs 18 kgs . 20 kgs

(ii) Uranium dioxide as zircaloy or stainless
~steel clad unirradiated fuel elements.
Two (2) neutron absorber plates consisting
of 0.19" thick, full length stainless
steel containing 1.3% minimum boron or
0.19" thick OFHC copper are required be-
tween fuel elements of the following
specifications:

14 x 14 15x 15 14 x 14 14 x 14 15 x 15

Type Zy Clad Zr Clad Zr Clad SST Clad 2Zr Clad

A Pellet diameter (Nom) 0.367" 0.367" 0.367" 0.384" 0.367"

¢ Rod diameter (Nom) 0.422" 0.422" 0.422" 0.422" 0.422"
Maximum Fuel Length. 1447 144" 120" 120" 120"
Maximum Rods/element . 180 204 180 180 204
Maximum Cross Section (Nom) 7.8" sq 8.4"sq 7.8" sq 7.8" sq 8.4" sq
Maximum U-235/element 17 kgs 17 kgs 16.5 kgs 18.5 kgs 18.0 kgs
Maximum U-235 enrichment 3.85 w/o 3.59 w/o 3.85 w/o 4.0 w/o 3.59 w/o

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

gg Type SST Clad Zr Clad

oo '

A Pellet diameter (Nom) 0.372" 0.372"
Rod diameter (Nom) 0.422" 0.422"
Fuel length (Max) Jf-,ﬁ¢n% o ~ 144" 144
Maximum U-235 enrichment

NN }"‘3 9 w/o 3.7 w/o
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LICENSEE: Westinghouse Electric Corporation PAGE NO: 3 of 3
LICENSE NO: . SNM-338 AMENDMENT NO: 71-33
DOCKET NO:  70-337
(2) Maximum quantity of (i) Por the contents described in S(b) (1) (1)
material per package . or 5(b)(1)(ii):
Two fuel elements containing not more
than 40 kilograms U-235;
(ii) For the contents described in S(bY(L)Hil):
Two inner containers described in 5(a) (4)
containing not more than 66 kilograms
U-235,
(c) Fissile Class II and III
(1) Minimum transport index A ' 1,5
to be shown on label for
Class II
(2) Maximum number of packages ' 60

Per shipment for Class III

6. Fuel rods shall be closely packed in the fuel rod container on no more than an
equivalent metal-to-metal square lattice. Partially loaded fuel rod containers
shall be fitted with a minimum of three, equally spaced blocks, of which the
non-combustible portion of the block shall assure that the rods are maintained
on no more than an equivalent metal-to-metal square lattice within the fuel rod
container, '

7. This amendment supersedes, in its entirety, Amendment No. 71-30 to SNM-338, dated
August 5, 1969.

REFERENCES

Licensee's application date@ December 8, 1967, requesting approval to deliver special
nuclear material to a carrier for transport in the RCC-1 Package.

Supplements dated January 30, March 1, March 5, April 29, 1968; May 28, July 28, 1969
and February 18, 1970.

FOR THE ATOMIC ENERGY COMMISSION

Crigmnal Signed by

Date of Amendment MAR 24 1970 __ Uanaid L. Nusshaumer

e . mem . DONEld A. Nussbaumer
_ ' V\/Division of Materials Licensing

! Gl
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Westinghouse Electric Corporation Gateway Center

SELT A
. M
Box 2278

Pittsburgh Pennsylvania 15230

February 18, 1970

v

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338
R w\
Docket 70-337, to Authorize Use of NFD Ship-
ping Packages

Eor Div of Compliance |

Gentlemen:

The Westinghouse Electric Corporation hereby
requests amendment of the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the packagings described in our transmittal
dated November 18, 1966, as revised on May 25, 1967,
January 30, 1968, March 1, 1968, April 29, 1968 and the
attachment to this letter.

_ Please send the amendment to me at the above
address.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Wl R Ll

Karl R. Schendel
License Administrator

oy

Attachment: License Ahendment
7 copies transmitted



SNM-338

@@&[KEF N@g 7 = wﬁ, Shipping - NFD

Eor Div of Compliance

‘!!!L!4q9u14§3421470

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder labelled
“Application for Amendment of License SNM-338 for NFD Shipping
Package" immediately in front éf the transmittal letter dated
5/28/69.

Revised pages 7.2, 10, 11, 13, Appendix A and Appendix K should

be inserted and the o0ld pages removed.

The removed pages may be filed in the back of the binder.

Revision No. 20
2/18/70
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REVISION RECORD (continued)

SNM-338
Shipping - NFD

Added OFHC copper as poison

Changed "< 0.90" to "obviously
less than the 0.98 wvalues....

Changed "< 0.90" to "obviously

Revision Date of
No. Revision Pages Revised Revision Reason
19 5/28/69 51 to 53 Added Section 20, the RCC
Fuel Rod Shipping Package
19 5/28/69 Appendix N Added
20 10
material.
20 2/18/70 11
(MCA) situation."
20 2/18/70 13
<0.98."
20 2/18/70 Appendix A & K

D~cket 70-237

Deleted k £ (Max/ass'y) and

k (Max?pﬁg). Added fuel
eff s e .
assembly descriptions requir-

ing OFHC copper poison plates.

Dete: 11/18/66. Revision No. 20 Date: 2/18/70 Pogze 7.2
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SNM-338
Shipping - NFD

4.2 (continued - RCC)

Neutron Absorbers, etc. - Neutron absorber plates, con-
sisting of 0.19" thick, boronated stainless steel.
containing 1.3 w/o natural boron or consisting of
.0.19" thick, oxygen-free, high-conductivity (OFHC)
copper, will be mounted in the packaging, when requir-
ed. As shown in Westinghouse drawing 684J580, these
plates are restrained by the massive vertical struc-
ture separating the fuel assemblies, by a heavy end
plate at one end, and by a-élamp plate secured by
two 1/2 inch bolts at the other. The installation is
such that the presehée of the neutxon absorber plates
may be readily detected by visual examination.
Specific data on assembly parameters which will re-
quire the use of neutron absorber plates will be in-

cluded in Appendix A.
Maximum Weight of Fissile Content - Listed in Appendix A.
Maximum Net Weight of Contents - Listed in Appendix A.

Maximum Decay Heat - Not applicable.

4.3 Compliance with Subpart C of 10 CFR 71

General Standards - The materials. specified for the
package will not produce significant chemical or
galvanic reactions. The closure devices specified
must be delibérately unfastened. Each of the four
lifting lugs will be capable of supporting the
loaded container individually, so'the system of
four lifting lugs will support three times the

weight of the loaded container. 1In addition, the

Docket 70-237 Date: 11/18/66 Revision No. 20 Date: 2/18/70  Page 10



SNM-338
Shipping ~ NFD

4.3 (continued - RCC)

design of the lifting lugs will be such that, under
an excessive load, the lug will fail across the hole
before it would transmit disruptive stresses to the
container. Similarly, the tie-down devices, which
will accomodate 1" diameter steel cables, will have

adequate strength to meet the static load requirement.

General Criticality Standards - The contents of each pack-
age will be so limited that,. for a single container,
with the contents maximumly moderated and fully re-
flected, the adjusted keff of the contents will
obviously be less than the 0.98 values specified as
the limit for the maximum credible accident (MCA)
situation. No consideration of dispersable material
is required because the contents will be limited to

clad components. See specific data in Appendix A.

The calculations will be made by the Nuclear Engi-
neering Department using LEOPARDZL oxr PDQ—OBZg or
similar experimentally verified procedures. The
requirement that fuel be in assemblies in a fixed
array will assure that these calculations will be
accurate and directly applicable. The calculations
will include the effects of the neutron absorbing

pPlates, when used.

/1 Barry, R.F., "LEOPARD - A Spectrum Dependent Non-Spatial De-
pletion Code for the IBM 7094," WCAP-3269-26 (September 1963).

/2 Caldwell, W.R., "PDQ-03 - A Program for the Solution of the
Neutron Diffusion Equations in Two Dimensions on the IBM 704,"
WAPD-TM-179 (May 1960).

Docket 70-337 Date: 11/18/66 Revision No.20 Date: 2/18/70 Page 11
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‘Docket 70-337

' ' Shipping - NFD

(continued - RCC)

Any number of undamaged but flooded packages will also
be nuclearly safe, since a single package will obvious-

ly have a ke of ¢ 0.98 and there will be a minimum

£ff .
of 12 inches of water between the contents of any two
packages. If the water drains away, the contents will
also drain, so that the array returns to an unmoder-

ated condition.

For the low-enriched assemblies under consideration,
studies using LEOPARD and PDQ-03 demonstrate that a

rise of ke (above the single package value) for an

£ff
unlimited array does not occur at any reduced water

density, due to the parasitic neutron absorption by
the container walls and internal structure. Conse-
quently, no degree of interspersed partial moderation

can produce an array k in excess of the single

eff

package ke resulting from complete flooding.

f£

The maximum credible accident condition is conceived
to involve only two packages, crushed top-to-top so
that the spacing between the pairs of assemblies will
be 1.7 inches, and aligned parallel to each other.
This array is then assumed to be flooded. The heavy:
structural members of the base and the internal com-
ponent support structures of the packagings will pro-
vide sufficient spacing so that any other package in
the shipment will be isolated from this combination

by a minimum of 12 inches of water.

The Nuclear Engineering Department will use the calcu-
lational procedures specified under General Critical-

ity Standards to assure that the adjusted k does

eff
not exceed 0.98 for the four assemblies in the maxi-

mum credible accident (MCA) array.

Date: 11/18/66 Revision No. 20 Date: 2/18/70 Page 13



Type

Pellet Parameters
Material
Highest Enrichment (Nom)
Diameter (Nom)

Rod Parameters
Cladding Mt'l
Diameter (Nom)
Fuel Lgth (Nom)

Assy. Parameters
No. of rods (Max)
Lattice Pitch (Nom)
Outside Dimen. (Nom)

Licensing Criteria
Total U-235 (Max/pkg)
keff (Max/MCA)

Poison Pl, Req'd

Net Wt. of Contents
(Max)

Products Shipped in Type RCC and RCC-2

14 X 14 zr Cclad

Appendix A

14 X 14 sST Clad

Packages

15 X 15 8ST Clad

15 X 15 2r Cla~

Assemblies Assemblies Assemblies Assemblies
U0, uo, vo, U0, U0, U0,
3.7 w/o 3.85 w/o| 3.9 w/o 4.0 w/o | 3.7 w/o 3.59 w/c
.367" .367" . 384" .384" .384" .367"
Zire. Zirc. SST SST SST Zire, -=
423" 422" .422" .422" .422" 422"
120" 120" 120" 120" 122" 120"
180 180 180 180 204 204
.556" .556" .556" .556" .563" .563"
7.8" sq 7.8" sq 7.8" sq . 7.8" sq 8.4" sq 8.4" sq
32.0 kg 33.0 kg 36.0 kg 37.0 kg 40.0 kg 36.0 kg
0.96 <0.98 0.96 <0.95 0.96 <0.98
No OFHC No OFHC No OFHC
Copper Coppex Copper
25004 25004# 2500# 25004 3100# 3100#%
Qi 0
i B
NTBow
~J W
o8 ®

aaN - burddrys



Type

Pellet Parameters
Material
Highest Enrichment (Nom)
Diameter (Nom)

Rod Parameters
Cladding Mt'l
Diameter (Nom)

" Fuel Length (Nom)

Assy. Parameters
No. of Rods (Max)
Pattern (Basic)
Lattice Pitch (Nom)
Outside Dimen. (Nom)

Licensing Criteria
Total U-235 (Max/Pkg)
Kegs (Max/MCA)
Poison Pl. Req'd

Net Wt. of Contents (Max)

Appendix K

14 X 14 2r Clad

Assemblies
3.5 w/o 3.85 w/o
.367" .367"
Zirc. Zirc.
.422" .422"
144" 144"
180 180
‘14X14 g 14X14 sq
.556" .556"
7.8" sq 7.8" sq
31 kg 34 kg
<0.96 '€0.98
No OFHC

. Copper

2900# 2900%

Products Shipped in Type RCC-1 Packages

15 X 15 Zr Clad

Assemblies
U0, U0,
3.2 w/o 3.59 w/o
.367" .367"
Zirc. Zirc.
.422" .422"
144" " 144"
204 - 204
15X15sq 15X15 sq
.563" .563"
8.4" sq 8.4" s=q
30 kg 34 kg
€0.97 - £0.98
No OFHC

' Copper
3300# 3300#%

oL/81/¢
QiN - bButddrys

8EE-NNS
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Westinghouse Electric Corporation Gateway Center

Box 2278
Pittsburgh Pennsylvania 15230

S May 28, 1969

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for:KAmendment of License SNM-338,
Docket 70-337, to Authorize Use of NFD Shipping
Packages '

Gentlemen:

The Westinghouse Electric Corporation hereby requests
amendment of the subject license to authorize the delivery
of special nuclear material to a carrier for transport in
the packaging described in the attachment to this letter.

Please send the amendment to me at the above address

If you have any questions, please write to me at the above
address or telephone me collect, (412) 255-3907.

Very truly yours,

Yok R bl

Karl R. Schendel
License Administrator

Attachment: License Amendment

968

7 copies transmitted o JUR b
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SNM-338
Shipping - NFD
5/28/69

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amend-
ment of License SNM-338, Docket 70-337, to Authorize Use of'
NFD Shipping Packages," immediately in front of the last
previous transmittal letter, dated May 21, 1968,

Revised page 4 should be inserted in the binder and the old

page removed.

New page 7.2 should be inserted in.the binder immediately
following page 7.1 and new pages 51 to 53 should be in-
serted immediately following page 50. New Appendix N should
be inserted immediately following the last drawing in existing

Appendix M.

The removed pages may be filed in the back of the binder.



. SNM-338
Shipping - NFD

TABLE OF CONTENTS (continued)

Section

20.

Docket 70-

Page No.
RCC Fuel Rod Shipping Package 51
20.1 Packaging Description 51
20.2 Contents Description 51
20.3 Compliance with Subpart C of 10CFR71 52
20.4 Limits and Controls 52
Appendix A - RCC Shipping Container drawings |
Appendix B - CC Shipping Container drawings
Appendix C - FF Shipping Container drawings
Appendix D -~ Yankee Shipping Container drawings
Appendix E - MH-1A Shipping Container drawings
Appendix F - Double Barrel Scrap Shipping Container
sketch
Appendix G - Quadruple Barrel Scrap Shipping Container
drawing
Appendix H - Triple Barrel Shipping Container drawing
Appendix J - BB 250-1 Shipping Container drawing
Appendix K - RCC-1 Shipping Container drawings
Appendix L - BB 250-~2 Shipping Container sketch
Appendix M - RCC-2 Shipping Container drawings
Appendix N - Fuel Rod Shipping Container drawing
337 Date: 11/18/66 Revision No. 19 Date: 5/22/69 Poze 4



- SNM-338
Shipping - NFD

REVISION. RECORD (continued)

Revision Date of
No. Revision Pages Revised Revision Reason

19 . 51 to 53 Added Section 20, the RCC
Fuel Rod Shipping Package

19 Appendix N Added

Docket 70-327 Date: 11/18/66 Revision No. 19 Date: 5/28/69 Pr=a 7.2




SNM-338
Shipping - NFD

20. RCC Fuel Rod Shipping Package

20.1 Packaging Description

The RCC-1 Packaging described in Section 16.1 will be
used. However, when used for RCC Fuel Rods, the gross

weight will become 9500 pounds.

20.2 Contents Description

Radiocactivity - Not applicable.

Identification and Enrichment of SNM - The SNM will
be unirradiated uranium enriched < 3.9 w/0 in the

isotope U-235.

Form of SNM - The SNM will be in the form of clad fuel
rods, tightly packed in reinforced #13 Ga. steel
boxes measuring approximately 9" x 9" x 160".

Details on this inner container are given on Westing-
house drawing C5650D55 which is attached as Appen-
dix N. Specific data on maximum fuel material pa-
rameters for SST clad and zircaloy clad rods are in-
cluded below. The contents will be loaded in such

a fashion that if the package were to be flooded and
subsequently drained, any water which may have pene-

trated the contents would drain simultaneously.

Pellet Parameters

Maﬁerial U02 UO2
Enrichment (Max.) 3.9 w/o 3.7 w/o

Diameter (Nom.) 0.372" 0.372"

Rod Parameters

Clad Material . 88T Zirc.
Diameter (Nom.) 0.422" - 0.422"
Fuel Lgth. (Max.) 144" 144"

Docket 70-227 Date: 11/18/66 Revision No. 19 Date: 5/28/69 Page 51
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. SNM-338
. Shipping - NFD

20.2 (continued - RCC Fuel Rod)
In the clad form, the fuel rods will not disrup-
tively react or decompose at the Accident Thermal

condition. No chips, powders, or solutions will

be offered for transport in this packaging.

Neutron Absorbers, etc. - Not specified. No decrease in
reactivity resulting from this type of material is

included in the nuclear safety analysis.
Maximum Weight of Fissile Content - 66 kg/pkg.
Maximum Net Weight of Contents - 5500 pounds

Maximum Decay Heat - Not applicable

20.3 Compliance with Subpart C of 10 CFR 71

The descriptions and discussions given in Section 16.3
will be applicable in all respects, if “boxes loaded
with closely packed fuel rods" is substituted for “fuel

assemblies." The packaging was designed so conserva-
tively that 10 CFR 71 mechanical requirements still will

be satisfied. The conditions assumed for the MCA will
not be affected by the increased weight. Additional
shock mounts will be'added to assure that the strongback
assembly will be adequately suspended.

The calculated keff for a single flooded package is

< 0.6 and for the MCA is < 0.8, compared to correspond-
ing values of < 0.88 and < 0.97 for the shipment of
RCC-1 fuel assemblies as given in our March 5, 1968

revision to this application.

70-337Date: 11/18/66 Revision No. 19 Date: 5/28/69 Page 52



&

&

.SNM-338
Shipping - NFD

20.4 Limits and Controls

The Fissile Class II limit, Fissile Class IIT limit
‘and Procedural Controls presented in Section 16.4,

will apply directly to this package.

Docket 70-337 Date: 11/18/66 Revision No.19 Date: 5/28/69 Pene 53
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Westinghouse Electric Corporation

3 Gateway Center

ﬁa fé%l’ilgl:urglgeg; 130

U. S. Atomic Energy Commission
« Division of Materials Licensing -y
Washington, D. C. 20545 -

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of LicenéngNM;§5§£} f‘@f“
Docket 70-337, to Authorize Use of‘NﬁﬁfSﬁlﬁping v
Packages o Div, N‘Wﬁmu

Gentlemen:

The Westinghouse Electric Corporation hereby
requests an amendment to the subject license to authorize
ey the delivery of special nuclear material to a carrier for
W transport in the package described in the attachment to
this letter.

Please send the amendment to me at the above
address.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Yk K Sobwidl

Karl R. Schendel
License Administrator

Attachment: License Amendment
7 copies transmitted

137
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SNM-338
Shipping - NFD
3/5/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, “"Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated March 1, 1968.

Revised pages 7.1 and Appendix K should be inserted in the

binder and the old pages removed,

The removed pages may be filed in the back of the binder.
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REVISION RECORD (continued)

Revision Date of

SNM-338
Shipping - NFD

No. Revision Pages Revised Bevision Reason

13 3/1/68 43-49 Added Section 18, the
' . BB 250-2 package
' 13 3/1/68 Appendix L Added
. 14 3/5/68 Appendix K - Added RGAF data

Docket ~7-337 Date: 11/18/66 Revision No.14 Date: 3/5/68 Page 7.1



‘ SNM-338
. Shipping - NFD
3/5/68

Appendix K
Products Shipped in Type RCC-1l Packages

Indian Pt.
Type : No. 2 RGAF

Pellet Parameters

Material Uuo, U0,
Enrichment (Nom) High Zone 3.2 w/o 3.5 w/o

Diameter (Nom) 372" .372"

Rod Parameters '

Cladding Mt'l ' Zirc. Zirc.

Diameter (Nom) 422" ' .422"

Fuel Length (Nom. Max.) 144" 144"

Assy. Parameters .

No. of Rods (Max) 204 179

Pattern (Basic) 15 X 15 sq .14 X 14 sg
Liencd Lattice Pitch. (Nom) .563" .556"

Outside Dimen. (Nom) 8.4" sq 7.8" sqg

Licensing Criteria

Total U-235 (Max/Pkg) 30 kg 31 kg

K _ce (Max/Ass'y) < 0.88 < 0.84

keff (Max/1 Pkg) < 0.90 < 0.86
<

L (Max/MCA) < 0.97 < 0.96

Poison Pl. Reqg'd No No

Net Wt. of Contents 32004# 3200#

(Max)
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@ Westinghouse Electric Corporation

3 Gateway Center
Box 2278, Pittsburgh, Pa. 15230

July 8, 1968

"U. S. Atomic Energy Commission 4iszézzaf/f C%?
Division of Materials Licensing 67/ jzgga%ﬁgg:ﬂ‘ J

Wwashington, D. C. 20545 v

Attention: Mr. Donald A. Nussbaumer, Chief ,
Source and Special Nuclear Materials Branch T

Subject: Supplzggnt€?§—fﬂfgrmation Concerning
Licengé SNM-338, MHocket 70-337

For Div. 6. Luith ettt

Gentlemen:

In reviewing past applications for amendments to
the subject license, we notice that ambiguities may exist
with reference to the locations of pellet processing lines
in the Nuclear Fuel Division's Manufacturing Department.
Therefore, the Westinghouse Electric Corporation transmits
the attached layout which designates the relative shop loca-
tions of pellet processing lines for your information.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Wl K Solhled

Karl R. Schendel
License Administrator

Attachment

7 copies transmitted
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Gateway Center
Box 2278
Pittsburgh Pennsyivania 15230

July 28, 1969

U. S. Atomic Energy Commission

-Division of Materials Licensing

Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Appdd ion for Amendment of License SNM-338, Docket
70-337, Authorize Use of NFD Shipping Packages
Gentlemen: For Div, of Comgt;

Confirming my telephone conversation of July 24, 1969 with

Mr. C. McDonald of your office, the Westinghouse Electric Cor-
poration offers the following explanatory material to clarify
the intent of certain provisions contained in our May 28, 1968
transmittal on the subject license.

1. The term "closely packed" is intended to mean the
triangular latticed, metal-to-metal arrangement which
is the most natural arrangement for a pile of bare
cylindrical rods when their axes are maintained
parallel.

2. The size and weight of the packagings will make the
shipment of metal boxes which are only partially
loaded a matter of considerable expense. Therefore,
it is probable that, in any given shipment, only one
box, or two boxes in one package, will not be fully
loaded. In any box not fully loaded, a minimum of
three, equally spaced, custom fitted, padded blocks
will be inserted to assure the maintenance of a
“closely packed" configuration.

3. All welding indicated in Notes "F“ and "G" of the
Westinghouse Drg. C5650D55 is intended to be a con-
tinuous weld.

ITEM# 77«
Y

/A

'67/77



U.S. AEC e -2~ July 28, 1969

! 4. The presence of the "Proprietary Information" statement
on the above drawing is an oversight. This statement
is no longer valid, and should have been voided. The
U.S. AEC is authorized to make drawing C5650D55 avail-
able for public inspection.

Please send the amendment to me at the above address.

If you have any questions, please telephone me collect, (412)

é 255-~3907.
i Very truly yours,
& Karl R. Schendel
; License Administrator
é KRS: sw

7 copies transmitted
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- UNITED STATES : -

ATOMIC ENERGY CONMMISSICN
WASHINGTON, D.C. 20545

1969 '

DL :CEY

J0-337 DISTRIBUTION:

S‘l\?l..\'l-"338, Amendment No. 71-29 Docket ;lle’ “]/anl'

e ‘ Document Room, w/encl.
State Health, Lic. only
Compiiance, HQ (2), w/encl.
H. J. McAlduff, CRCO, w/encl

Westinghouse Electric Corporation R. Uebe;, S, w/encl.
3 Gateway Center K. P. Wischow, IS, w/enci.
"Box 2278 C. D. Luke, DML:CB, w/encl.
Pittsburgh, Pennsylvaniz 15230 N. Doulos, DML, w/encl.
‘ A. Cabell, DR:ADM, w/encl
Attention: Mr. Karl R. Schendel Branch Reading File w/encl.
. License Administrator Division Reading File w/oencl.
Gentlenmen:
. Enclosed is Amendment o. 71-2% to Speciel Nuclear Material Licenz: No.
SKx-338, suthorizing the dellvefy of special nuclear material to a
carrier for transport in the iodel III-B-Z-% package.

Please note this amendment does not zuthorize the transport of special
nuclear materxrial. Such Lransport is normzlly subject to regulation by
the Department of Traansportation (Bul;. Questions regarding their
requirements should be dirx CCLed to DOT.

. CRe L me
Donald A. Nussbaumer, Chief
. Sourcze & Special Nuclear Materizls
Bran Cn
Division of 4“teL1als Licens lng

Enclosure:
As stated

cc: Mr., William A. Brobst
Department.of Transportation
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UNITED STATES
ATOMIC ENERGY COMMISSION
MAY 2 8 1969

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to &
CARRIER FOR TRANSPORT

Pursuent to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70, and Part Tl, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear material to & carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below.

LICENSEE
3. License No. SNM- 338
1. Name: Westinghouse Electric
Corporation Amendment No.71-29
2. Address: 3 Gateway Center
Box 2278
Pittsburgh, Pennsylvania 4. Docket No.70-337
15613
CONDITIONS
5. (a) Packaging
(1) Model number Model III-B-2-W
(2) Description Inner container consists of a mild steel

cylinder 6-5/8" OD x 6.0" ID x 56-1/2"
maximum I.H,, with flanged, gasketed
closure. Inner container is supported

in the center of a single or double height
30 gallon DOT 6C drum by 1/4" thick steel
cruciform. Package constructed in accord-
ance with the details shown in NUMEC Draw-
ing 11-D-837. Optional shipping insert
constructed in accordance with NUMEC
Drawing 11-D-876.

(b) Contents

(1) Type and form Plutonium-uranium carbide, with a maximum
of material 20 w/o plutonium, as sodium bonded irradi-
ation pins. The fuel shall be contained
within doubly encapsulated leaktight stain-
less steel cladding. Uranium may be fully
enriched in the U-235 isotope.

T A ::"\-'\‘. i
T el N
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LICENSEE: Westinghouse Electric Corporation PAGE NO: 2

LICENSE NO: SNM-338 AMENDMENT NO: 71-29

DOCKET NO: 70-337

%f?:: (2) Maximum quantity of Combined contents not to exceed 80 kg
: material per package with the U-235 content not to exceed
425 grams and the plutonium content not
to exceed 125 grams.

(¢) PFissile Class 111

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

6. To prevent movement of the center support plate in the shipping insert when
used, hardwood strips shall be wedged between the edges of this support
plate and the inner container wall,

REFERENCES

Licensee's application dated May 9, 1969, for an amendment to Special Nuclear
Material License No. SNM-338 to authorize the delivery of special nuclear
material to a carrier for tramnsport in the above package.

B !6'%‘}

& Supplement dated May 16, 1969. .

d.g"‘]
Nuclear Materials and Equipment Corporation application dated November 15, 1966,
Docket No. 70-364, requesting approval to deliver special nuclear material to a
carrier for transport in the Model 1I-B-2 package.

FOR THE ATOMIC ENERGY COMMISSION

Driginal Signed by
MAY 2 8 1969 ' Donald A. Kussboumer

%
%

Date of Amendment

Donald A. Nussbaumer

C O:YDivision of Materisls Licensing
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@ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230

May 9, 1969 For Div of Compliance

DOCKET NO.—z2.227_

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Amendment to License SNM-338, Docket 70-337,
to Authorize the Use of an AML Shipping Package

Gentlemen:

The Westinghouse Electric Corporation hereby requests an
amendment to License SNM-338, Docket 70-337, authorizing the
delivery of special nuclear material to a carrier for trans-
port in the packaging described herein.

The packaging will be a NUMEC Model III-B-2 shipping container.
This packaging has been reviewed by the USAEC and its use was
authorized by Amendment 71-5 to License SNM-414, Docket 70-364.

A maximum of one container will be offered as a Fissile Class
III shipment. The maximum quantity of fissile material
loaded into a package will be 125 grams of -contained pluton—
ium and 425 grams of contained uranium-235.

The ability of this package to meet the requirements of
10CFR71.40 is self-evident. The total quantity of fissile
material in a single package, while greater than that gener-
ally licensed in 10CFR71.6(a), is still less than the minimum
critical mass. Therefore, a single package cannot represent
a nuclear criticality safety hazard, regardless of the acci-

MAY 14 1969

§ 1L



U. 8. AEC -2~ May 9, 1969

dent conditions which may be assumed. The restrictions on
moderation, configuration and juxtaposition which are imposed
by the undamaged packaging are sufficient to assure that the
conservative quantity present in two such packages would be
subcritical.

Please send the amendment to me at the above address.

If you have any questions, please write to me at the above
address or telephone me collect, (412) 255-3907.

Very truly vours,

ford O Loldol

Karl R. Schendel
License Administrator

KRS: sw

7 copies transmitted
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o UNITED STATES
. ATOMIC ENERGY COMMISSION

cOP

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
: ~ to a
CARRIER FOR TRANSPORT

FEB 5 1969

o

Pursuant to{the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70,and Part 71, the following amendment to

- the special nuclear material license identified below is hereby.issued,

authorizing the licensee to deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below,

‘Licensee

3. License No, SNM- 338

1, Name: Westinghouse Electric Corp. ,
: A . : Amendment No. 71-28

2. Address: 3 Gateway Center :

Pittsburgh, Pennsylvania 15230.
e ’23 4, Docket No. 337

CONDITIONS
5. (a) Packaging ‘
(1) Model numﬁer : | OR-12
(2) Description (SEE PACE 2)

(b) Contents
: Uresnium hexafluoride: enrichment in the U-235
(1) Type and form of isotope not to exceed 5.0%, H/U-235 ratio
material not to exceed 1.7. '

¢

(2) Maximum quantity of U450 pounds UF6, containing not more than
material per package 6.9 kg U-235,

(¢) Fissile Class ' IT

(1) Minimum transport ‘\{ .
index to be shown ? '
1.2

on label for Clasé:z;

(2) Maximum number of packages :
per shipment for Class III N.A,

1

ITEM# _79

e =
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LICENSE: Westinghouse Electric@@ation _ PAGE NO.: 2

LICENSE NO.: SNM-338 AMENDMENT NO.: 71- 28

DOCKET NO.: 70-337

1 5. (2)(2) Twelve inch ID x 53-inch long UFg cylinder (Model 12A or 12B)

as descrlbed in Section 8, ORO-65% protective package for
12- 1nch diemeter UF6 cyllnder as described in K-1T71k.

. A #7 2
REFERENCES Wab M :

Licensee's appllcatlon dated January 21, 1969, requestlng approval to
deliver special nuclear material to a carrier for transport in the above
container, '

K-171%, "Protective Shipping Packages for 8- and 12-Inch Diameter UFg Cylin-
ders," April 20, 1967, Union Carbide Corporation, Nuclear Division, Oak Ridge
Gaseous Diffusion Plant, Oak Ridge, Tennessee.

ORO-651, "Uranium Hexafluoride Handling Procedures and Container Criteria",
Union Carbide Corporation; Nuclear Division, Oak Ridge, Tennessee.

_&)R' THE ATOMIC ENERGY COMMISSION
s 1969, O
Date of Amendment ‘ ’

Donald A. Nussbaumer
Division of Materials Licensing




UNITED STATES

ATOMIC ENERGY COMMISSION ,W
WASHINGTON, D.C. 20545 ’ W

soer=H

DISTRIBUTION: )
%“;g,?‘ / UC.T 2 9%1?68 - Dorment Roan(u; encl, ) W
- = State Health (lic. on -

om 1 . ance, HQ. wensl 2
H. J. M-A1d:07. (ROO, w/eil
R. Weber, SMN, w/encl.

E. Doulos, DML, w/encl.

Westinghoune Electric Corporuticn C. D. Luke, IML:CB, w/encl.
3 Gatavay Center R. P. Wischow, mcs: w/encl.
Box 2276 Br. Reading File, w/encl.
Fittsburgn, Peanzylvenia 15230 Div. Reading File, w/encl.
Attontion: Mr. Karl R. Schenfel

Liconse Administrator
Gentleren:

utlosed 1is Jpeodwsnt Ho. TL-27 to Special Ruclear Materisl License
Ro. SEM4-333, sutborizing the dalivery of special noalser metesiul to
& carrier Itr tresmpert in the Model Saxton packags.

Hmwhmtm‘swémtﬁmwmtmrmmw&-

Crigie! Ciraed by

Eovaid A Susshaumer

Denald A. Sussbeumer, Chief

Sowrce & Bpecial Nuclsar Materiels
Pranch

Divisicn of Faterials Licessing
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LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70,and Part 71, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below,

Licensee -
3. License No, SNM- 338
1. Name: Westinghouse Electric Corp. o

Amendment No, 71-27
2. Address: 3 Gateway Center '

Pittsburgh, Pennsylvania 15230

4. Docket No,_ 70-337

CONDITICONS
S. (a) Packaging
(1) Model number Model Sexton
: - Thirteen (13) -gage steel boxes, 7"x7"x110"
{2) Description supported within CC steel container.
(See Page 2)
(b) Contents
(1) Type and form of ' ¢
material , (See Page 2)

Fourteen (14) kilograms U-235 as contained in
(2) Maximum quantity of four (4) fuel elements in a two-long, two-wide

material per package arrangement.

{¢) Fissile Class IIT

(1) Minimum transport
index to be shown
on label for Class II N.A.

(2) Maximum number @ @Y L
per shipment fo 41 One (1)




-~ .o

COPY
: LICEI\ISEE: Westinghouse Electric Corp. PAGE 2

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-27

DOCKET NO.: 7TO-337

" 5. (&) (3) CC container constructed in accordance with Champion Company
Drawings 10410, 10536, 10538, and 10541. Steel box mounting
assembly in accordaence with Drawing SKA-219, Rev. 2.

5. (b) (1) Urenium dioxide as zirceloy-4 or stainless steel clad unirradiated
fuel elements of the following specifications:

Pellet diameter (Nom) 0.337"
Rod diemeter (Nom) 0.391"
Max. fuel length 36"
" Max. rods/element 72
© Max. U-235 enrichment 12.7 w/o
REFERENCES

Licensee's epplication dated July 19, 1968, requesting spproval to deliver
special nuclear materigl to & carrier for transport in the Model Sexton package.

Supplement dated October 21, 1968.

FOR THE U. S, ATOMIC ENERGY COMMISSION

riginal Sigazd by
Donald A. Kussbaurmer

Donald A, Nussbaumer
i Division of Materials Licensing

Vit

Date of Amendment OCT 2 9 1989

s
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UNITED STATES /,ﬁcf”é(/’

ATOMIC ENERGY COMMISSIGN wmyurio; JaBrey
WASHINGTON, D.C. 20545 Docunent Roow w/encl,

State !Health {(iic, only)
JUn 17 Eﬁé%»\\\\\\ﬁ;Zubjcct File w/encl,
anvliance, iars. (2) w/encl,

. T Hcrlluf:, OR00, w/encl.,

IO:

R4 SN

70-337
SRM-33

soer
*rs

o R. weber, S, w/encl, 4/7
8, Amendment No. 71-25 N, bDoulos, DL, w/encl. L@

D. Luke, DML:CB, w/cncl,
. P, fischow, RMS, w/encl,
Dr. Readins File w/encl,

Div. Readins File w/o eacl.

-’“;3(')

llestinghouse Eiectric Corporation
3 Gateway Centex

Pittsburgh, Pennsyivania 15230

is Anondment No. 71-26 o Special Nuclear Material License
No., SWii=338, zuthorizing Lﬂu delive ~y of special auclear material
to a carricr for transport in the B3 250-2 package.

rf

Please note that this amendment does not autiiorize the transport

of special nuclear material, Such transport is norisally supject

to regulation by the Department of Tra nsportation (DCT). Questions

regarding their recuirements should be directed to POT. Transport s
of special nuclear materizl nol subject to DOT regulations is

autnorlzvd by Alv" zent Mo. 5 to Special Nucleaxr aterial License

No. SN-338, dated Hovember 21, 1957, provided the appropriate
packaging, marking, and labeling requirements of that amendment
are satisfied. : *

aen
rial,

Very truly yours

Donald A. lussbaumer, Chief
Source § Special Kuclea Materials
v BDranch .

Division of. Materials Licensing
Enciosurc:
As stated
ccs Mr. William A, Brobst \\

i

Department of Transportation - \i&

ITEM# _ 5/ @‘3
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. LICENSE AMENDMENT

for
DELIVERY OF SPECIAL NUCLEAR MATERIAL

to a
CARRIER FOR TRANSPORT

Pursuant to the Atomjc Energy Act of 1954 gnqg
Regulations, Chapter 1, p

Title 10, Code of Federal
art 70, and Part 71, the following amendment to

the special nuclear material license identified below is herebyAissued,

authorizing the licensee
for transport, and is subject to
and to the conditions specified below,

to deliver special nuclear material to a carrier
the conditions specified in that license

3. License No. SNM- 333 -

Amendment No, 71-26

Licensee
1. Name: Westinghouse Electric
Corporation
2. Address: 3 Gateway Center
Box 2278
Pittsburgh, Pennsylvania 15230
CONDITIONS
5. (a) Packaging
(1) Model numbey BB 250-2

) Description

(See Page 2)

§ (b) Contents

(1) Type and form of
material

{See Page 2)

B (2) Maximum uantity of To
| q

tal contents not to exceed 250
material per package y.235 content not

pounds, with the

(4) kilograms.

to _exceed four

(c) Fissile Class II and ITI
\ -

(1) Minimum number of radi-
ation units to be shown
on label for Class II

0.4 radiation units

(2) Maximum number of packages

per shipment for Class III

AR

200 Eackages

;:;.:_.v::'.-‘;.’r.j.:_.-—f ra T
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LICENSEE: Westinghouse Electric Corporation PAGE 2
LICENSE NQ.: SNM-338 AMENDMENT NO.: 71-26

DOCKET NO.: 70-337

5. (a)(2) Inner container is 11,5" ID, l6-gage steel cylinder, 63.5" long, with
bolted and gasketed top flange closure and seal welded bottom plate,
Inner container is centered and supported in a 22.5" ID by minimum
74" long 16-gage steel drum by 1/4" diameter spring steel rods and
vermiculite. Container constructed in accordance with Westinghouse
Electric Corporation Sketch SKA-252-1,

5. (b)(1) Bulk uranium oxide (UO2 or Uz08) powder with a maximum density of
2 g U/cc and enriched to a maximum 4 w/o in the U-235 isotope. The
maximum H/U atomic ratio, considering all sources of hydrogenous
material within the inner container shall not exceed 1.13.

REFERENCES
éﬁ% Licensee's application dated March 1, 1968, requesting approval to deliver special
s nuclear material to a carrier for transport in the BB 250-2 package.

Supplements dated April 8 and May 21, 1968,

FOR THE ATOMIC ENERGY COMMISSION

1968
Date of Amendment JUn 17

Donald A. Nussbaumer
Division of Materials Licensing

0Py
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: @ Westinghouse Electric Corporation

3 Gateway Center

Box 1278, Pittsburgh, Pa. 15230
May 21, 1968 /

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545 . dgm@mmm
o e’
Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Applicati Amendment of License SNM-338
Docket{70-337,7 to Authorlze Use of NFD Shipping
Packages

Gentlemen:

The Westinghouse Electric Corporation hereby
requests amendment of the subject license to authorize the
delivery of special nuclear material to a carrier for trans-
port in the packaging described in our transmittals dated
March 1, 1968 and April 8, 1968 and in the attachment to this
letter.

Please send the amendment to me at the above
address. )

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

fod P Sl
Karl R. Schendel

License Administrator

Attachment: License Amendment

7 copies transmitted P . QQJ
A ITEM # _£2__ W

From.CO - Ndars. ’ (5




SNM-338
Shipping - NFD
5/21/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated April 29, 1968.

Revised pages 7.1, 47, 48 and 49 should be inserted in the binder

and the old pages removed.
New page 48.1 should be inserted in the binder immediately follow-
ing page 48. New Figure 1 and Figure 2 should be inserted immed-

iately following Sketch #SKA-252-1 in existing Appendix L.

The removed pages may be filed in the back of the binder.



SNM-338
Shipping - NFD

REVISION RECORD (continued)

Revision Date of

No. Revision Pages Revised Revision Reason
13 3/1/68 43-49 Added Section 18, the BB 250-2
package
13 3/1/68 Appendix L Added
14 3/5/68 Appendix K Added RGAF data
15 3/14/68 Appendix B Added SELNI data o
16 4/8/68 45 Changed 8 spiders to 12
, spring spacers
16 4/8/68 , 46 Add detail concerning bolt-
_ ing of 1lid )
16 4/8/68 48-49 Revised Footnote /1 to add

discussion of nuclear crit-
icality safety. Changed
>1000 to >500.

- 16 4/8/68 Appendix L Revised drawing to -1
17 4/29/68 8 6300# was 6000#
17 4/29/68 42 72004 was 70004
17 4/29/68 50 Added Section 19, the RCC-2
: package.
17 4/29/68 App. A, B & K Re§ised to remove core des-

ignations, generalize cer-
tain categories, and update
specific data.

17 4/29/68 Appendix M Added

18 ' 5/21/68 47 Added subparagraph 4 giving
damaged package dimensions

18 5/21/68 . - 48 Added data on optimum modera-
" tion justification and refer-
enced Fig. 1. Added "Array
Configuration" in listing.

18 5/21/68 48,1 Added

18 5/21/68 49 Specified absence of modera-
tion as an undamaged package
parameter. Referenced Fig. 2

18 5/21/68 Appendix L Added Figures 1 and 2.

Docket 70-237 Date: 11/18/66 Revision No. 18 Date: 5/21/68 Page 7.1



SNM-338
Shipping - NFD

18.3 (continued - BB 250-2)

tion, test experience with the BB 250-1 shows
that as a result of a top corner drop the 1lid
and the body are folded together into a

tighter closure.

The incorporation of five inches of vermic-
ulite is equal to that provided in the NUMEC
package, and is sufficient to.assuxe that
after the drop and fire tests the temperature
of the inner container would not exceed the
obsérved maximum of 500°F. Since the gasket
is serxrvice rated to SOOOF, the closure of

the inner container is not compromised.

The test series does not result in the addi-
tion of moderation to the contained fissile.

material.

The dimensions of a damaged package are con-
servatively taken to be 20" 0.D. X 70" Lg.
This assumes a reduction of 2 1/2" in diam-
eter as the result of a drop test with the
package in a horizontal position, plus a re-
duction of 4" in height as the result of a
drop test with the package in a vertical posi-
tion. No deformations in excess of these
values were experienced during the testing

of the Pu-10-1 package.

Single Package Evaluation - The safety considerations

which pertain to a single packagelwill assure nuclear

safety even assuming that the failure of the inner
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18.3 (contihued ~ BB 250-2)

container seal yields optimum moderation and full
reflection. This is demonstrated in the section

on General Criticality Standards.

Package Array Evaluation - In view of the ability of
these packages to exclude water after being sub-
jected to the hypothetical accident conditiohs,
the érray is evaluated by considering that optimum
interunit water moderation is present between dry
U0, packages. The following parameters were used

2 ,
to carry out array calculations using the ANISN and

1 X . . ~ . .
KENO codes,z; assuming optimum interunit moderation

as determined in the course of the calculations.
The results of the ANISN calculations are shown in .

Figure 1 of Appendix L.

/1 E. Whitesides to T. Gutman, Personal communication, March 1968.
The actual data developed is: -
For a damaged package
k_ (max) = 1.246 at an equivalent water thickness of 0.5 cm

ke = 0.985 t 0.0065 for a critical array measuring
15'x15'x15*' (This was considered a 15'x15" planar
array of continuous cylinders 15' long, which is
conservative.) Thus, the critical volume is 3375
cu.ft., and the critical number of damaged pack-
ages is 3375/14.01 = 241. For Fissile Class II
packages, the allowable number is one-half the
critical number of damaged packages, or 120.
However, this results in a value of 0.333 radia-
tion units, and rounding this up to the next tenth
gives a value of 0.4. The 40-unit rule then
limits one shipment to 100 packages, and thus,
the designation, ">»200."

The allowable Fissile Class III shipment has been
conventionally set at twice the Fissile Class II

limit, or 200 packages, rather than the computed

numbex of 241,

Docket 70-337 Date: 11/18/66 Revision No. 18 Date: 5/21/68 Pape 48
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18.3 (continued - BB 250-2)

Material form UO2 powder
‘Enrichment 5 w/o U-235
Powder density (pu) 2 g/cc

H/U (including all pack- 1.13
aging material)

3
Volume of undamaged 21.62 ft
package in hexagonal
array
' ' 3
Volume of damaged pack- 14.01 £t
- age in hexagonal array
Array configuration 180" x 180" reflected

array consisting of
81-180" long, 11.5"
diameter inner cyl-
inders

Number of packages in >500 undamaged
reflected array >200 damaged

Based on the above, 100 packages, each assigned
0.4 radiation units, méy be shipped under Class II
conditions.

/1  (continued)

To demonstrate that the damaged case would govern
for both Fissile Class II and Fissile Class IIT,
it was necessary only to demonstrate that the
critical number of undamaged packages exceeded
500. In this consideration, the undamaged package
is conservatively assumed to be identical to the
damaged package array with no interunit moderation. .

This was conservatively approximated by preparing
a plot of k versus the reciprocal of volume (1/v).
See Fig. 2 of Appendix L. Three calculated points
for the damaged condition were plotted and con-
nected with a hand fitted curve. Only one point
(k°° = 1.149) was available for the undamaged case
(no interunit moderation). By conservatively tak-
ing the volume of an undamaged package in a hexa-
gonal array as 14.01 ft3, a line parallel to that
plotted for the damaged case was drawn through this

point. The second curve intersected k = 1.00 at

1/v = 0.000135, or v = 7400 cu.ft. € This

results in a critical number of 530 packages.
Docket 70-337 Date: 11/18/66 Revision No. 18 Date: 5/21/68 Page 48.1
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18.4 Fissile Class II Limits

One hundred (100) packages will be offered as a maximum
Fissile Class II shipment. Each package will be assigned

four-tenths (0.4) of a radiation unit.

18.5 Fissile Class III Limits

A maximum of two hundred (200) packages will be offered

as a Fissile Class III shipment.

18.6 Procedural Controls

The contents of Section 10.6 of this application will be

directly applicable to this package in all respects.

Docket 70-337 Date: 11/18/66 Revision No.18 Date: 5/21/68 Page 49
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WASHINGTON, D.C. 20545

UNITED STATES ’
ATOMIC ENERGY COMMISSION \ \QJQ 7
2

IN REPLY REFER TO:
P4

7% w127 wpT Wek Lt )

Kestiaghouse Elzctric Corperation
3 Gatoway Center

dox 2275

pittsburgh, Pennsylvania 15230

Attontion: Mr, Xarl %, Schendel
License Adainistrator v

Gentlenen:

This rafers to your application dated March 1, 1968, as supplewsuted . R E
April 3, 1968, requasting autherization to deliver specizl muclear d
- material to s ¢arrier for transport in the BB 250.2 eontainer,

In describing the array calculations for the danaged packages, it

is not clear how you deterainsd the amount of interspersed smierator
corresponding te the optimus, Pleoase describe the calculations for
the array of dmmaged packages in sufficient dotail fer us to Jdeteraine
that the modsration was indeed optisum, Details should be zufficient
to establish that the array configuratien eonforms with the predicted A
drop test sffects and to permit confirmation of your analysis fer
the arrsy of undamaged packages,. &

¥e will resumd cur reviev of your application upen receipt of the
additional information deserided above,

Very truly yours,

Donald A, Mussbaumer, Chief

Seurce § Special Nuclear Haterials
Branch

Division of Materials Licensing

DISTRIBUTION:
PN Document Room’’
»\guag,j'ect File
liance, uq{s&ncz)
C. D. Luke, DML:
N, Doulos, DML ITEM # (f(%
Br. § Div. Reading File !
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Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230

April 8, 1968

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch flio -

Subject: Application for Amendment of License SNM-338
Docket 70-337, to Authorize Use of NFD Shipping

Packages . . ;

Gentlemen:

The Westinghouse Electric Corporation hereby
requests an amendment to the subject license to authorize
o the delivery of special nuclear material to a carrier for
transport in the package described in our transmittal dated
March 1, 1968, and the attachment to this letter.

Please send the amendment to me at the above
address. ’

‘ If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

nd B Jil

Karl R. Schendel
License Administrator

Attachment: License Amendment
7 copies transmitted
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FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages,” immediately in front of the last previous

transmittal letter, dated March 14, 1968.

Revised pages 7.1, 45, 46, 48, 49 and Appendix L should be

inserted in the binder and the old pages removed.

The removed pages may be filed in the back of the binder.
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REVISION RECORD (continued)

Revision Date of

No. Revision Pages Revised Revision Reason

13 3/1/68 43-49 Added Section 18, the
BB 250-2 package

13 3/1/68 Appendix L Added

14 3/5/68 Appendix K Added RGAF data

15 3/14/68 Appendix B Added SELNI data

16 4/8/68 45 Changed 8 spiders to 12

' spring spacers

16 4/8/68 46 Add detail concerning bolt-
ing of 1lid

16 4/8/68 48-49 Revised Bootnote /1 to add

discussion of nuclear crit-
icality safety. Changed
>1000 to >500.

- 16 4/8 /68 Appendix L Revised drawing to -1

D-zet 70-2°~ T-he: 17 ‘18/66 Revision No. 16 Date: 4/8/¢% Pese 7.1
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18.3 ({continued - BB 250-2)

Normal and Accident Conditions Evaluation - This package
utilizes design concepts which are similar to those
used in the design of the NUMEC LA-36 and Pu-10-1
packages, described in SNM-145 and SNM-414,
respectively, The outer shell consists 6f two
16 ga, 22.5" diaméter (nominal) steel drums welded
end-to-end to form a package approximately 74"
long. The inner container is an 11.5" diameter
(maximum), 16 gauge (nominal) steel cylinder with
a flanged élosure consisting of a 1/2 inch thick
(minimum) bolted flange and flange cover. A min-
imum of six 1/2"-13 NC bolts are used to seat a
1/8 inch thick Anchor Packing Company “Target" or
"425" gasket which is provided to assure a leak-
tight closure. Six tightly closed Fiberpak drums
contain the u;anium oxide. These drums have a
nominal 9.5 inch diameter. Vermiculite is used to
provide thermal and mechanical insulation for the
gasketed inner container which is positioned with
a minimum of 12 steel spring spacers, as shown in
the sketch #SKA-252. The top insulation plug may
be fabricated of unibestos. At least 5 inches of
vermiculite insulates the inner container from the
druh, except at the bottom where its thickness

may be 4 inches.

The effects of the hypothetical accident conditions
specified in Appendix C of 10 CFR 71 are considered
on the basis of the results described by NUMEC.

D:-ket 70-32~ Dcter 11/18/66 Revision No.16 Date: 4/8/68 Page 45
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18.3 (continued - BB 250-2)

Normal Conditions of Transport - All conditions described
in the referenced licenses apply to this package.
Because the package array is based on the consid-
eration that each vertical projection of.packages
is replaced by a continuous cylinder having an
identical length, the loss of spacing incurred in
a vertical four foot drop test is not of concern.

It is considered that the low horizontal loading
will result in minimal displacement of the inner

container in a horizontal drop test.

Accident Test Conditions - The inner container of ﬁhe
BB 250-2, when fully loaded, weighs 329.4%# result-
ing in a vertical loading of 3.17 lbs/in2 over a
base area of 103.87 inz. The inner céntainer of .
the NUMEC Pu-10-1 container, when fully loaded, |
and including the neutron moderator weighs 279%#,
resulting in a vertical loading of 3.55 lbs/in2
over a base area of 78.54 in2. When placed in a
horizontal position, the loadings are 0.456 lb/in2
for the BB 250-2, and 0.442 lb/in2 for the NUMEC
Pu-10-1 container. Thus the tests performed on
the latter container are valid for.the BB 250-2

package. -As a result, it is concluded that:

1. The integrity of the package is not affected
by the tests. Because the 1lid is bolted
in a minimum of six places around the top
of the drum body, separation of the 1lid from

the drum body does not occur. In this connec-

Docket 70--"~ Tote: 17 ‘18/66 Revision No. 16 Date: 4/8/68 Pooe 46
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18.3 (continued - BB 250-2)

the array is evaluated by considering that optimum
interunit water moderation is present between dry
UO2 packages. The following parameters were used
to carry out array calculations using the ANISN and

KENO codes,Zl assuming optimum interunit moderation.

Material and form U0, powder

2
Enrichment 5 w/o U-235
Powder density 9%3) 2 g/cc
H/U (including all pack- 1.13
aging material)
Volume of undamaged 21.62 ft3
package in hexagonal
array
Volume.of damaged pack- 14.01 ft3
age in hexagonal array
e Number of packages in >500 undamaged
reflected array >200 damaged

Based on the above, 100 packages, each assigned
0.4 radiation units, may be shipped under Class II
conditions.

/1l E. Whitesides to T. Gutman, Personal communication, March, 1968.

The actual data developed is:
For a damaged package

k°° (max) = 1.246 at an eqﬁivalent_water thickness of
0.5 cm
LR = 0.985 + 0.0065 for a critical array measuring

15'x15'x15" (This was considered a 15'x1l5’
planar array of continuous cylinders 15' long,
which is conservative.) Thus, the critical
volume is 3375 cu.ft., and the critical number
of damaged packages is 3375/14.01 = 241. For
Fissile Class II packages, the allowable
number is one-half the critical number of dam-
aged packages, or 120. However, this results
in a value of 0.333 radiation units, and

RS

D~:-%et 70-32" Date: 11 /18/66 Revision No. 16 Date: 4/8/67 Poe 48
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18.4 Fissiie Class II Limits

One hundred (100) packages will be offered as a maximum
Fissile Class II shipment. Each package will be assigned

four-tenths (0.4) of a radiation unit.

18.5 ‘Fissile Class III Limits

A maximum of two hundred (200) packages will be offered

as a Fissile Class III shipment.

18.6 Pfocedural Controls

The contents of Section 10.6 of this application will be
directly applicable to this package in all respects.

/1 (continued)

rounding this up to the next tenth gives a

value of 0.4. The 40-unit rule then limits
one shipment to 100 packages, and thus, the
designation, ">200." '

The allowable Fissile Class III shipment has
been conventionally set at twice the Fissile
Class II limit, or 200 packages, rather than
the computed number of 241.

To demonstrate that the damaged case would
govern for both Fissile Class II and Fissile
Class III, it was necessary only to demonstrate
that the critical number of undamaged pack-
ages exceeded 500.

This was conservatively approximated by pre-
paring a plot of k versus the reciprocal of
volume (1/v). Three calculated points for the
damaged condition were plotted and connected
with a hand fitted curve. Only one point

(k°° = 1.149) was available for the undamaged
case. By conservatively taking the volume of
an undamaged package in a hexagonal array as
14.01 ft3, a line parallel to that plotted

for the damaged case was drawn through this
point. The second curve intersected k = 1.00
at 1/v = 0.000135, or v = 7400 cu.ft.  This
results in a critical number of 530 packages.

Pozket 70-7"- D=*e: 11/18/66 Revision No. 16 Date: 4/ 773 Por- 49
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P c. LS
@ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pitesburgh, Pa. 15230

March 1, 1968

f. ’
P
U. S. Atomic Energy Commission L

Division of Materials Licensing /oégkﬁthaﬂg

Washington, D. C. 20545 For D, of camr.

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Applicatj or Amendment of License SNM-3
Docket (70-337,) to Authorize Use of Shipping

Packages

Gentlemen:

_ The Westinghouse Electric Corporation hereby
o’ requests amendments to the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the packagings described in the attachment to
this letter. '

Please send the amendments to me at the above
address.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Yl P Sl

Karl R. Schendel
License Administrator

Attachment: License Amendment
7 copies transmitted

TH5
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FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages;“ immediately in front of the last previous

transmittal letter, dated February 13, 1968.

Revised pages 3, 4, 7, 42 and 43 should be inserted in the binder

and the old pages removed.

New page 7.1 should be inserted in the binder immediately following
page 7. New pages 44, 45, 46, 47, 48 and 49 should be inserted
immediately following page 43. New Appendix L should be inserted

immediately following existing Appendix K.
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TABLE OF CONTENTS (continued)

Section Page No.

14. BB 250-1 Shipping Package 34
14.1 Packaging Description 34

1l4.2 Contents Description 34

14.3 Compliance with Subpart C of 10 CFR 71 35

14.4 Limits and Controls. 40

15. SELNI Fuel Rod Shipping Package ' 40°
15.1 Packaging Description 40

15.2 Conténts Description 40

15.3 Compliance with Subpart C of 10 CFR 71 41

15.4 Limits and Controls 42

l6. RCC-1 Packaging 42
‘ 16.1 Packaging Description _ 42
16.2 Contents Description : ' 42

16.3 Compliance with Subpart C of 10 CFR 71 42

16.4 Limits and Controls 43

17. NUMEC LA-36 Shipping Package 43
18. BB 250-2 sShipping Package : 43
- 18;1 Packaging Description 43
18.2 Contents Descfiption 43

18.3 Compliance with Subpart C of 10 CFR 71 44

18.4 Fissile Class II Limits 49

18.5 Fissile Class III Limitsl 49

18.6 Procedural Controls 49
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(continued)

RCC Shipping Container drawings

CC Shipping Container drawings

FF Shipping Container drawings

Yankee Shipping Container drawings

MH-1A Shipping Container drawings

Double Barrel Scrap Shipping Container
sketch .

Quadruple Barrel Scrap Shipping Container
drawing :
Triple Barrel Shipping Container drawing
BB 250-1 Shipping Container drawing

RCC-1 Shipping Container drawings

BB 250-2 Shipping Container sketch
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Revision Date of
No. Revision Pages Revised Revision Reason
5 9/11/67 3 Added Section 14 and
Appendix J
5 9/11/67 35-40 Added BB 300-1 package
9/11/67 Appendix J Added
6 9/26/67 25-26 Added Spc. Pkg. for Zorita
' ' Spc. Assy's :
7 11/3/67 40 Added Spc. Pkg. for Selni Rod
Shipments .
7 11/3/67 41-42 New
- 8 12/8/67 42 Added RCC-1 package
8 12/8/67 43 New
8 12/8/67 Appendix K Added
9 12/12/67 15 Inserted reference to Draw-
ing SKA-219
9 12/12/67 Appendix B Added Drawing SKA-219
10 12/15/67 ~ 34-40 Revised Section 14 to describ
BB 250-1 packaging and testin
10 12/15/67 Appendix J Drawing revised '
11 1/30/68 9 and 16 'Added requirement that com-
? puted keff values be adjusted
11 1/30/68 11,13,17 & 20 Changed to read "adjusted
keff
11 1/30/68 28 Added paragraph on nuclear
. safety referencing General
Criticality Standards sectior
11 1/30/68 29 Revised Package Array Evalu-
ation section. Added details
on calculations.
11 1/30/68 Appendix K Decreased Max. Enrichment.
_ ' Eliminated need for Poison Pl
12 2/13/68 43 Added Section 17, the NUMEC
LA-36 package.
13 3/1/68 42 Revised Section 16.2 to make

Docket 70-:27 Date: 11/18/66 Revision No. 13 Date: 3/1/68

it apply to SNM listed in bot
Appendix A and Appendix K.

Page 7



SNM-338
Shipping - NFD

REVISION RECORD (continued)

Revision Date of ,
No. Revision Pages Revised Revision Reason

13 3/1/68 43-49 Added Section 18, the
' BB 250-2 package

13 3/1/68 Appendix L Added

Docket 70-:27 Date:11/18/66 Revision No.13 Date: 3/1/68 Page 7.1
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15.4 Limits and Controls

The Fissile Class II limit, Fissile Class III limit and
Procedural Controls presented in Sections'5.4, 5.5 and

5.6, respectively, will apply directly to this package.

16. RCC-~1 Packaging

16.1 Packaging Description

Designation - RCC-1 Shipéing Container
Gross Weight - 7,000 pounds
Fabrication - The design and fabrication details for
the shipping containers in the RCC-1 series are
given in Equipmeﬁt Specification E-676498,
Revision O, and Westinghouse drawings 684J898 and
541F351, which are attached as Appendix K to this
application. Westinghouse drawing 684J861 is also
-’ _ ~ included in Appendix K to indicate the location
| of, and the method of retaining, poison plates in

the packaging, when they are required.

Coolants - Not applicable

16,2 Contents Description

The descriptions and discussions given in Section 4.2
will be difectly applicable in all respects, if "and
Appendix K" is added.after "Appendix A" and "drawing
684J861“ is éubétituted for "drawing 684J580".

16.3 Compliance with Subpart C of 10 CFR 71

The descriptions and discussions given in Section 4.3
will be directly applicable in all respects, if
"Equipment Specification E-676498" is substituted for

"Equipment Specification E-676200".

racket 70-327 Dafe: 11/18/66 Revision No. 13 Date: 3/1/68 Poge 42
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16.4 Limits and Controls
The Fissile Class II limit, Fissile Class III limit,
and the Procedural Controls presented in Sections 4.4,
4.5, and 4.6, respectively, will apply directly to this
package,‘if "Equipment Specification E-676498" is sub-
stituted for “Equipment Specification E-676200".

17. NUMEC LA-36 sShipping Package

The construction, limits on contents, and loading procedures
will be in strict compliance with those given in Amendment

71-1 of License SNM-145, Docket 70-135.

18, BB 250-2 Shipping Package

18.1 Packaging Description

Designation - BB 250-2
Gross Weight - 575 pounds, maximum

_Fabrication*Q The design and fabrication details for
this container are given in Westinghouse sketch
#SKA-252 which is attached as Appendix L to this

application.

Coolants - Not applicable

18.2 Contents Description'

Radioactivity - Not applicable

Identification and enrichment of SNM - The SNM will be
unirradiated uranium enriched to a maximum of

4 w/o in the isotope U-235.

Docket 70-337 Date: 11/18/66 Revision No. 13 Date: 3/1/68 Page 43
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18.2 (continued- BB 250-2)

Form of SNM - The SNM will be in the form of bulk

or U_0_) with a density < 2

2 378
grams/cubic centimeter. The moisture content of

uranium oxide (UO

the SNM will not exceed 0.5 w/o and ‘the total H/U
-ratio, including all packaging materials, will not

exceed 1,13.
Neutron Absorbers, etc. - None
Maximum Weight of Fissile Content - 4.0 kilograms U-235

Maximum Net Weight of Contents - 250 pounds of oxides
enriched < 4 w/o contained in 9.5 inch diameter
Fiberpak drums or other containers having equiv-
alent strength. These are.contained in an 11.5 inch

. diameter (maximum) cylindrical inner container.

Maximum Decay Heat - Not applicable

18.3 Compliance with Subpart C of 10 CFR 71

General Standards - The materials which have been
specified for this package will not result in
significant chemical or galvanic reactions. There

will be no specific lifting or tie down devices.

General Criticality Standards - Tests demonstrate that
immersion in water, alone, is not sufficient to
affect the structural integrity of the 9.5 inch di-
aﬁeter Fiberpak drums.v Calculations using LEOPARD
procedures show that a fully reflected, 11.5 inch
Adiameter, infinitely long cylinder:is_nuclearly
i ' safe for homogeneous uranium enriched <a w/o in

U-235 under any conditions of moderation.

Docket 70-327 Date: 11/18/66 Revision No. 13 Date: 3/1/68 Poge 44
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18.3 (continued - BB 250-2)

Normal and Accident Conditions Evaluation - This package
utilizes design concepts which are similar to those
used in the design of the NUMEC LA~36 and Pu-10-1
packages, described in SNM-145 and SNM-414,
respectively. The outer shell consists of two .

16 ga, 22.5" diameter (nominal) steel drums welded
end-to-end to form a package approximately 74"
long, The inner container is an 11.5" diameter '
(ma%imum), 16 gauge (nominal) steel cylinder with a
flanged closure consisting of a 1/2 inch thick '
(minimum) bolted flange and flange cover; A minimum

Aof éix 1/2"-13 NC bolts are used to seat a 1/8 inch
thick Anchor Packing Company "Target" or "425"
gasket which is provided,té assure a leak-tight
élosure. Six tightly closed Fiberpak drums contain
the uranium oxide. These drums have a‘ﬁominal 9.5
inch diameter. Vermiculite is used to provide
thermal and mechanical insulation for the gasketed
inner container which is positioned with a minimum

| of 8 steel spiders, as shown in the sketch #SKA-252.

The top insulation plug may be fabricated of
‘unibestos. At least 5 inches of vermiculite insu-
lates the inner containe; from the drum, except at

the bottom where its thickness may be 4 inches.

The effects of the hypothetical accident conditions
specified in Appendix C of 10 CFR 71 are considered
on the basis of the results described by NUMEC.
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18.3 (continued - BB 250-2)

Normal Conditions of Transport - All conditions described
in the referenced licenses apply to this package.
Because the package array is based on the consid-
eration that each vertical projection of packages
is replaced by a continuous cylinder having an

.1dent1cal length, the loss of spac1ng incurred in
a vertical four foot drop test is not of concern,
It is considered that the low horizontal 1oading
will result in minimal displacement of the inner

container in a horizontal drop test.

Accident Test Conditions - The inner containerlof the
BB 250-2, when fully loaded, weighs 329.4# resulting
in a vertical loading of 3.‘17-lbs/‘in2 over a base
area of 103.87 in2. The inner container of the
NUMEC Pu-10-1 contaiher, when fully loaded, and
including the neutron moderator weighs 279#, re-
sulting in a vertical loading of 3.55 lbs/ing'over
a base area of 78.54 in°. When placed in a hori-
zontal position, the loadings are 0.456 1b/in2 for
the BB 250-2, and 0.442 1b/in2 for the NUMEC
‘Pu—loel container. Thus the tests performed on the
latter contalner are valid for the BB 250-2 package
As a result, it is concluded that:
1. The integrity of the package is not affected
by the tests. Because the 1id is bolted
from the top, separation of the 1lid from the

drum body does not occur. In this connec-
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18.3 (continued - BB 250-2)

tion, test experience with the BB 250-1
shows that as a result of a top corner drop
the 1id and the body are folded together

into a tighter closure.

2. The incorporation of five inches of vermic-
ulite is equal to that provided in the NUMEC
package, and is sufficient to assure that _
after the drop and fire tests the temperature
of the inner container would not exceed the
observed méximum‘of 500°F. Since the gasket
is service rated to 800°F, the closure of

the inner container is not compromised.

3. The test series does not result in the addi-
tion of moderation to the contained fissile

material.

Single Package Evaluation ~ The safety considerations
which pertain to a single package will assure nuclear
safety even assuming that the failure of the inner
container seal yiélds'optimum moderation and full
reflection, This is demonstrated in the section

on General Criticality Standards.

Package Array Evaluation - In view of the ability of
these packages to exclﬁde water after being sub-

jected to the hypothetical accident conditions,
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18.3 (continued ~ BB 250-2)

the array is evaluated by considering that optimum-
interunit water moderation is present between dry
vo, packages. The following parameters were used
to carry out array calculations using the ANISN

1 . . . .
and KENO codes,z; assuming optimum interunit moder-

“ation,
Material and form Uo2 powder
-Enrichment 5 w/o U-235
Powder density Q/i) 2 g/cc
H/U (including all pack- . 1.13
aging material) :
Volume of undamaged 21.62 ft3
package in hexagonal
array _
Volume of damaged pack- 14,01 ft>
age in hexagonal array
Number of packages in >100b undamaged
reflected array >200 damaged

Based on the above, 100 packages, each assigned
0.4 radiation units, may be shipped under Class IT

conditions.

Al E. Whitesides to T. Gutman, Personal communication, March 1968.
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18.4 Fissile Class II Limits

One hundred (100) packages will be offered as a maximum
Fissile Class II shipment. Each package will be assigned

four-tenths (0.4) of a radiation unit.

18,5 PFissile Class III Limits

A max1mum of two hundred (200) packages.will be offered

as a FlSSlle Class III shipment.

18.6 Procedural Controls .
‘The contents of Section 10.6 of this application will be
directly applicable to this package in all respects,

-
s :,\
tz-"iz;

5
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UNlTED STATES -
ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545
MAY 28 1988 DISTRIBUTION:
IN REPLY REFER TO: _ Document Room w/encls.,
DML: CEM g, 3y State Health (licenses only)
70-337 Subject File w/encls. .
| ompliance, llqrs. (2) w/encl
SNM-338, Amendments Nos, 71-23, 71-24, 71-25 . 4 ncls,
2 , , H. J. McAlduff, OR0O, w/encls.

R, Weber, SMM, w/encls

. . . RC L) i
Westinghouse Electric Corporation C g z;;:hog&LNgg. :;23§i§°
L] » L

3 Gateway Center N. Doulos, DML, w/encls.

Box 2278
: ] Br,
Pittsburgh, Pennsylvania 15230 ow."Eﬁiﬁi‘ﬁf?ii”ﬁ?’é‘iﬁals

Attention: Mr., Karl R. Schendel
License Administrator

Gentlemen:

Enclosed ‘are Amendments Nos, 71-23, 71-24 and 71-25 to Special Nuclear . -
Material License No, SNM-338, authorizing the delivery of special

nuclear material to a carrier for transport in the CC, RCC and RCC-1
pacxaoes, respectively. Amendments Nos, 71-23, 71-24 and 71-25 supersede,
in their entirety, Amendments Nos. 71-22, 71- 13 and 71-21, previously
1ssued for the CC, RCC and RCC-1 packages.

As dlscussed with you on May 16, 1968, by Mr, C, E. MacDonald, the
RCC package (Amendment No. 71-24) includes the package submitted as
Model RCC-2, The modification of the RCC package would require the
closure clamp fitting described in Drawing EDSK323133B, '

Please note that these amendments do not authorize the transport of
special nuclear material, Such transport is normally subject to regu-
lation by the Department of Transportation (DOT)., Questions regarding
their requirements should be directed to DOT, Transport of special
nuclear material not subject to DOT regulations is authorized by
. Amendment No. 5 to Special Nuclear Material License No., SNM-338, dated
November 21, 1967, provided the appropriate packaging, marking, and
labeling requirements of that amendment are satisfied,

Very truly youré,

Donald A, Nussbaumer, Chief

Source & Special Nuclear Materials
Branch

Division of Materials Licensing

As stated above

cc: Mr. William A, Brobst, DOT

ITEM # &V

~

| - N
Enclosures: ‘ @
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UNITED STATES
ATOMIC ENERGY COMMISSION

MAY 28 19688

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to

the conditions specified in that license and to the conditions specified below.

‘Licensee
1. Name: Westinghouse Electric Corporation 3. License No. SNM-338
2, Address: 3 Gateway Center Amendment No. 71-23
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337
"CONDITIONS
onE
5. (a) Packaging
(1) Model number cc
(2) Description Steel fuel element cradle assembly
consisting of a strongback and fue
element clamping assembly, shock
mounted to a l4-gage steel outer
container by shear mounts.
(3) Drawings Container constructed in accordanc
with The Champion Company Drawings
10410, 10536, 10538, and 10541,
(b) Contents
(1) Type and form : Uranium dioxide as stainless steel
of material clad unirradiated fuel elements of
the following specifications:
!zEe 14 x 14 15 x 15
Pellet diameter (Nom) 0.317 0,.355"
Rod diameter (Nom) 0.341" 0.385"
Maximum Fuel Length 105" 106"

Maximum Rods/element 173 208



ot

LICENSEE: . W:stinghouse Electric Corporation % PAGE 2

LICENSE NO.: SNM-338

DOCKET NO.: 70-337

S. (b)(1) (CONTINUED)

TZEe

Maximum Cross Section (Nom)
Maximum U-235/elenment
Maximum U-235 enrichment

(2) Maximum quantity of
material per package

(c) Fissile Class II and III

(1) Minimum number of radi-
ation units to be shown
on label for Class II

(2) Maximum number of packages
per shipment for Class III

AMENDMENT NO,: 71-23

14 x 14 15 x 15

6.284" 7.,695%
10 kgs 13.5 kgs

4,1 w/o 4.1 w/o

Two fuel elements containing not
more than 27 kilograms U-235,

1.2 radiation units

60 packages

6. This amendment supersedes, in its entirety, Amendment No., 71-22 to SNM-338, dated

March 29, 1968,

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver special
nuclear material to a carrier for transport in the CC package.

Supplements dated May 25, December 12, 1967, January 30, March 14, and Apri1'29, 1968,

o Qes;
Date of Amendment May 28 186

FOR THE ATOMIC ENERGY COMMISSION

Donald A. Nussbaumer
Division of Materials Licensing



UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a ’
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to the
conditions specified in that license and to the conditions specified below.

Licensee
1. Name: Westinghouse Electric Corporation 3. License No. SNM-338
ot - 2, Address: 3 Gateway Centef ‘ Amendment No. Zi:gi
e Box 2278 _ : i
Pittsburgh, Pennsylvania 4. Docket No. 70-337
CONDITIONS
5. (a) Packaging
(1) Model number RCC
(2) Description Steel fuel element cradle assembly

consisting of a strongback and adjust-
able fuel element clamping assembly,
shock mounted to a minimum 0.074"
steel outer container by shear mounts.

(3) Drawings _ Container constructed in accordance
with Westinghouse Electric Corporation
Drawings EDSK319401F, EDSK319402F,
EDSK323133B, and 684J580 or 6843963,
541F613, 541F614, and EDSK323133B.




MY 28 st

COPY

LICENSEE: Westinghouse Electric Corporation PAGE 2

2 LICENSE NO.: SNM-338 AMENDMENT NO.: 71-24

DOCKET NO.: 70-337

(b) Contents

(1) Type and form Uranium dioxide as zircaloy or stain-
of material less steel clad unirradiated fuel
elements of the following specifica-
tions:
] 14 x 14 14 x 14 15 x 15
Type Zr Clad SST Clad SST Clad
Pellet diameter (Nom) 0.367" 0.384" 0.384"
Rod diameter (Nom) 0.423" 0.422" 0.422"
Maximum Fuel Length 120" 120" 122v
Maximum Rods/element 180 180 204
Maximum Cross Section (Nom) 7.8" 7.8" 8.4"
s Maximum U-235 element 16 kgs 18 kgs 20 kgs
Maximum U-235 enrichment = 3,7 w/o 3.9 w/o 3.7 w/o
(2) Maximum quantity of Two fuel elements containing not
material per package more than 40 kilograms U-235.

(¢) Fissile Class II and III

(1) Minimum number of radi- 1,2 radiation units
ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

6. This amendment supersedes, in its entirety, Amendment No. 71-13 to SNM-338, dated
February 29, 1968,

~ry :“\{‘!
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LICENSEE: Westinghouse Electric Corporation | PAGE 3

LICENSE NO.: SNM-3338 " AMENDMENT NO.: 71-24

DOCKET NO.: 70-337

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver
special nuclear material to a carrier for transport in the RCC package.

Supplements dated May 25, 1967, January 30, and April 29, 1968.

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment__ MAY 2 8 1968

Donald A. Nussbaumer .
.. ~Pivision of Materials Licensing

SR
e




“STATE

ATOMIC ENERGY COMMISSION

MAY 2 8 1968
LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a

CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to the
conditions specified in that license and to the conditions specified below.

Licensee
1. Name: Westinghouse Electric Corporation 3. License No. SNM-338
2. Address: 3 Gateway Center Amendment No. 71-25
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337
~ CONDITIONS
S. (a) Packaging
(1) Model number RCC-1
(2) Description Steel fuel element cradle assembly
consisting of a strongback and adjust-
able fuel element clamping assembly,
shock mounted to a 1l4-gage steel outer
container by shear mounts.
(3) Drawings Container constructed in accordance
. with Westinghouse Electric Corpora-
tion Drawings 541F351, 684J861 and
6847898,
(b) Contents
(1) Type and form Uranium dioxide as zircaloy or stain-
of material less steel clad unirradiated fuel
elements of the following specifica-
tions:
15 x 15 14 x 14° 14 x 14 14 x 14 15 x 15
Type Zr Clad Zr Clad Zr Clad SST Clad SST Clad
Pellet diameter (Nom) 0,372" 0.372" 0.367" 0.384" 0.384n
Rod diameter (Nom) 0.422n 0.422¢ 0.423" 0.422" 0.422"

Maximum Fuel Length <™~ s1ad ;%7 144n 120" 120" 122"
A% T ﬂ
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LICENSEE: Westinghouse Electric CorporationCOP Y PAGE 2

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-25
DOCKET NO.: 70-337

S. (b)(1) (CONTINUED)

1S x 15 14 x 14 14 x 14 14 x 14 15 x 15
TZBe Zr Clad Zr Clad Zr Clad SST Clad SST Cla
Maximum Rods/element 204 180 180 180 204
Maximum Cross Section (Nom) 8.4" 7.8" 7.8" 7.8" 8.4"
Maximum U-235/element 15 kgs 15.5 kgs 16 kgs 18 kgs 20 kgs
Maximum U-235 enrichment - 3,2 w/o 3.5 w/o 3.7 w/o 3.9 w/o 3.7 w,
(2) Maximum quantity of Two fuel elements containing not more
material per package. than 40 kilograms U-235,
(c) Fissile Class II and III
(1) Minimum number of radi- 1,2 radiation units

ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

6. This amendment supersedes, in its entirety, Amendment No. 71-21 to SNM-338, dated
March 29, 1968,

REFERENCES

Licensee's application dated December 8, 1967, requesting approval to deliver special
nuclear material to a carrier for transport in the RCC-1 package.

Supplements dated January 30, March 1, March 5, and April 29, 1968,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment KAy =& 1368

Donald A, Nussbaumer
Division of Materials Licensing

COPY




Westinghouse Electric Corporation -
,‘()/‘/j !7 ""‘_ —

“IT ;’/;ﬂ%

3 Gateway Céht/eur‘ 7 Re

Box 2278, Pittsburgh, Pa. 15230

January 30, 1968 /o

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338,

Docket 70:337, to Authorize Use of NFD Shipping
Packages Eor B"’ of Compliance

Gentlemen:

The Westinghouse Electric Corporation hereby
requests amendments to the subject license to authorize the
delivery of special nuclear material to a carrier for trans-
port in the packagings described in our application dated
November 18, 1966, as revised by our transmittals of
May 25, 1967, December 8, 1967, December 12, 1967 and the
attachment to this letter.

Please send the amendments to me at the above
address.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Yok P Sobndtl

Karl R. Schendel
License aAdministrator

7 copies transmitted

Attachment: License | \é?
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SNM-338
Shipping - NFD
1/30/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated December 15, 1967.

Revised pages 7, 9, 11, 13, 16, 17, 20, 28 and 29 should be
inserted in the binder and the old pages removed. The revised
tabular page of Appendix K should be inserted and the old page

removed.

The removed pages may be filed in the back of the binder.



SNM-338
Shipping - NFD

-

REVISION RECORD (continued)

Revision Date of

No. Revision Pages Revised Revision Reason
5 9/11/67 3 Added Section 14 and
Appendix J
5 9/11/67 35-40 Added BB 300-1 package
5 9/11/67 Appendix J Added
6 9/26/67 25-26 Added Spc. Pkg. for Zorita
Spc. Assy's
7 11/3/67 40 Added Spc. Pkg. for Selni Rod
' Shipments
7 11/3/67 41-42 New
8 12/8/67 42 Added RCC-1 package
8 12/8/67 43 New
8 12/8/67 Appendix K Added
9 12/12/67 15 ' Inserted reference to Draw-
ing SKA-219
9 12/12/67 Appendix B Added Drawing SKA-219
10 12/15/67 _ 34-40 Revised Section 14 to describe
BB-250-1 packaging and testing
10 12/15/67 Appendix J Drawing revised '
11 1/30/68 9 and 16 Added requirement that com-
puted k_gg values be adjusted
11 1/30/68 11,13,17 & 20 Changed to read "adjusted
keff
11 1/30/68 28 Added paragraph on nuclear

safety referencing General
Criticality Standards section

11 1/30/68 29 Revised Package Array Evalu-
ation section. Added details
on calculations.

11 1/30/68 Appendix K Decreased Max. Enrichment.
Eliminated need for Poison Pl.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 7



SNM-338
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4.1 (continued - RCC)

method of poison plates in the packaging, when the

poison plates are required.

Coolants - Not applicable.

4.2 Contents Description

Radioactivity - Not applicable.

Identification and Enrichment of SNM - The SNM will be
unirradiated uranium enriched S 5 w/o in the

isotope U-235.

Form of SNM - The SNM will be in the form of clad fuel
assemblies. Specific data on maximum assembly
parameters are included in Appendix A. The reactiv-
ity values listed in Appendix A equal the computed
reactivity adjusted by a factor to provide for the
probable error in the calculations. The contents
will be loaded in such a fashion that if the package
were to be flooded and subsequently drained, any
water which may have penetrated the contents would

drain simultaneously.

In the clad form, the assemblies will not disruptive-
ly react or decompose at the Accident Thermal condi-
tion. No chips, powders, or solutions will be

offered for transport in this packaging.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 9
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4.2 (continued - RCC)

design of the lifting lugs will be such that, under
an excessive load, the lug will fail across the hole
before it would transmit disruptive stresses to the
container. Similarly, the tie-down devices, which
will accomodate 1" diameter steel cables, will have

adequate strength to meet the static load requirement.

General Criticality Standards - The contents of each
package will be so limited that, for a single con-
tainer, with the cqntents maximumly moderated and

ff
will be < 0.90. ©No consideration of dispersable

fully reflected, the adjusted ke of the contents

material is required because the contents will be
limited to clad components. See specific data in

Appendix A.

The calculations will be made by the Nuclear Engi-
neering Department using LEOPARDZl or PDQ—03Zg or
similar experimentally verified procedures. The
fequirement that fuel be in assemblieé in a fixed
array will assure that these calculations will be
accurate and directly applicable. The calculations
will include the effects of the neutron absorbing

plates, when used.

/1l Barry, R.F., "LEOPARD - A Spectrum Dependent Non-Spatial De-
pletion Code for the IBM 7094," WCAP-3269-26 (September 1963).

Caldwell, W.R., "PDQ-03 - A Program for the Solution of the
Neutron Diffusion Equations in Two Dimensions on the IBM 704,"
WAPD-TM-179 (May, 1960).

N

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 11
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4.3 (continued - RCC)
' Any number of undamaged but flooded packages will also
be nuclearly safe, since a single packagé will have a
keff of S 0.90 and there will be a minimum of 12 inches
of water between the contents of any two packages.
If the water drains away, the contents will also drain,

so that the array returns to an unmoderated condition.

For the low-enriched assemblies under consideration,
studies using LEOPARD and PDQ-03 demonstrate that a

rise of ke (above the single package value) for an

unlimited :fray does not occur at any reduced water
density, due to the parasitic neutron absorption by
the container walls and internal structure. Conse-
quently, no degree of interspersed partial moderation

can produce an array k in excess of the single

eff

paékage ke resulting from complete flooding.

£f
The maximum credible accident condition is conceived
to involve only two packages, crushed top-to-top so
that the spacing between the pairs of assemblies will
be 1.7 inches, and aligned parallel to each other.
This array is then assumed to be flooded. The heavy
structural members of the base and the internal com-
ponent support structures of the packagings will pro-
.vide-sufficient spacing so that any other package in
the shipment will be isolated from this combination

by a minimum of 12 inches of water.

The Nuclear Engineering Department will use the calcu-
lational procedures specified under General Critical-
ity Standards to assure that the adjusted k does

, eff
not exceed 0.98 for the four assemblies in the maximum

credible accident (MCA) array.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 13
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5.2 Contents Description - CC

Radiocactivity - Not applicable.

Identification and Enrichment of SNM - The SNM will be
unirradiated uranium enriched < 5 w/o in the isotope

U-235.

Form of SNM - The SNM will be in the form of clad fuel
assemblies. Specific data on maximum assembly param-
eters are included in Appendix B. The reactivity
values listed in Appendix B equal the computed reac-
tivity adjusted by a factor to provide for the prob-
able error in the calculations. The contents will
be loaded in such a fashion that if the package were
to be flooded and subsequently drained, any water
which may have penetrated the contents would drain

simultaneously.

In the clad form, the assemblies will not disrup-
tively react or decompose at the Accident Thermal
condition. No chips, powders, or solutions will be

offered for transport in this packaging.

Neutron Absorbers, etc. - Not specified. No decrease in
reactivity resulting from this type of material is

included in the nuclear safety analysis.
Maximum Weight of Fissile Content - Listed in Appendix B.
Maximum Net Weight of Contents - Listed in Appendix B.

Maximum Decay Heat - Not applicable.

Docket 70-337 Date:11/18/66 Revision No. 11 Date: 1/30/68 nge 16
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Shipping - NFD

5.3 Compliance with Subpart C of 10 CFR 71

General Standards - The materials specified for the pack-
age will not produce significant chemical or galvanic
reactions. The closure devices specified must be
deliberately unfastened. Each of the four lifting
lugs will be capable of supporting the loaded con-
tainer individually, so the system of four lifting
lugs will support three times the weight of the
loaded container. 1In addition, the design of the
lifting lugs will be such that, under an excessive
load, the lug will fail across the hole before it
would transmit disruptive stresses to the container.
Similarly, Ehe tie~down devices, which will accomo-
date 1" diameter steel cables, will have adequate

strength to meet the static load requirement.

General Criticality Standards - The coﬁténts of each
package will be so limited that, for a single con-
tainer, with the contents maximumly moderated and
fully reflected, the adjusted keff of the contents
will be < 0.90. No consideration of dispersable
material is required because the contents will be
limited to clad components. See specific data in

Appendix B.

~ Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 17
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Shipping - NFD

5.3 (continued - CC)

ings will provide sufficient spaciﬁg so that any
other package in the shipment will be isolated from

this combination by a minimum of 12 inches of water.

The Nuclear Engineering Department will use the cal-
culational procedures specified under General Crit-

icality Standards to assure that the adjusted keff

does not exceed 0.98 for the four assemblies in the

maximum credible accident (MCA) array.

Since only two packages will combine to form the
<

ff

packages can only form similar isolated arrays, any

MCA array with a ke 0.98, and any additional

number of the CC packages will be nudlearly safe

under hypothetical accident conditions.

5.4 Fissile Class IT Limits

Thirty-two (32) packages will be offered as a maximum
Fissile Class II shipment. Each package will be assigned

1.2 radiation units.

The nuclear safety evaluations indicate that any number

of packages would be safe. The limitations specified in
this section have been based on considerations of vehicle
capacity, shipment value and other non-nuclear considera-

tions.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: l/30/6A8 Page 20
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10.3 (continued - 2 Barrel)

General Criticality Standards - Table I of TID-7016
shows that a 5 inch diameter, infinitely long
cylinder is nuclearly safe for homogeneous uranium
at any enrichment under all conditions of modera-
tion and reflecﬁion. Calculations using LEOPARD
show that an 8 inch diameter, infinitely long cyl-
inder is nuclearly safe under all conditions of
moderation and reflection for heterogeneous uranium

enriched < 5 w/o in the isotope U-235.

Single Package Evaluation - The Double Barrel Scrap
Shipping Container is structurally equivalent to,
or superior to, the unit reported as "“Series-3
Test and Result," page 16, ORNL 3735.££ The re-
striction on axial loading to 70 pounds per lineal
foot will produce less deformation as a result of
impact tests than that reported in the referenced
report. The assumption of optimum moaeration and
reflection obviates the necessity for leak testing.
The restriction of the contents to non-pyrophoric
forms will obviate the necessity for the Thermal

Accident condition.

The accident conditions in Appendix B of Part 71
will not credibly produce an arrangement of special
nuclear material more reactive than that analyzed

under General Criticality Standards.

/1 Shappert, L.B., "Results of Impact Tests Performed on 55-
Gallon Drum Type Birdcage," ORNL-3735.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68  Page 28
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10.3 (continued - 2 Barrel)

Package Array Evaluation - Calculations using LEOPARD,
and considering the parasitic neutron absorption of
the packaging walls, show that any number of damaged,
optimumly moderated packages in any array would be
safe for any degree of interspersed, partial moder-
ation. Thus, any number of packages will be nuclear-

ly safe in any array under any credible conditions.

The calculations considered both homogeneous and
heterogeneous material, moderated to H/U-235 ratios
ranging from 200-240, depending on the material
form; The packages were considered to be spaced on
a 22" center-to-center dimension. The density of
the interspersed moderation was varied from 5% to
100% of light water density. The maximum adjusted
<

Kw was determined to be = 0.85 and to occur at

approximately 10% of light water density.

10.4 Fissile Class II Limits

Eighty (80) packages will be offered as a maximum Fissile
Class II shipment. Each package will be assigned 0.5 of a

radiation unit.

10.5 Fissile Class IIT Limits

A maximum of one hundred-sixty (160) packages will be

offered as a Fissile Class III shipment.

Docket 70-337 Date: 11/18/66 Revision No. 11 Date: 1/30/68 Page 29



Appendix K
Products Shipped in Type RCC-1 Packages

Type Indian Pt, No. 2

Pellet Parameters

Material UO2
Enrichment (Max) 3.2 w/o
Diameter (Nom) 372"

Rod Parameters

Cladding Mt'l Zirc.
Diameter (Nom) 422"
Fuel Length (Nom. Max.) 144"

Assy. Parameters
No. of Rods (Max) - 204
Pattern (Basic) 15 X 15 sqg
Lattice Pitch (Nom) .563"
Outside Dimen. (Nom) 8.4" sqg

Licensing Criteria

Total U-235 (Max/Pkg) ' 30 kg
keff (Max/Ass'y) < 0.88
Pk .90
keff (Max/1 g) < 0
CA < 0.9
keff (Max/MCA) $ 0.97
Poison Pl. Req'd No
Net Wt. of Contents 3200#%
. (Max)

8€€—MWNS
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@‘ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230
April 29, 1968

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D, C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief /i
Source and Special Nuclear Materials Branch '

Subject: Application for Amendment of License SNM-338
Docket 70-337, to Authorize Use of NFD Shipping
Packages. .. .. ~.. . TiFeE
O T
Gentlemen:

The Westinghouse Electric Corporation hereby
requests amendment of the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the packaging described in the attachment to
this letter.

Please send the amendment to me at the above
address.

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Fod B Sebode

Karl R. Schendel
License Administrator

Attachment: License Amendment _ \S§
7 copies transmitted ,TEM # % Qj

Dam = CAmg ! /
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SNM-338
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4/29/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "“Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated April 8, 1968.

Revised pages 3, 4, 7.1, 8 and 42 should be inserted in the.
binder and the old pages removed. Also, the revised tabulations
should be inserted in the binder in Appendices A, B and K, and

the old pages removed.

New page 50 should be inserted in the binder immediately following
page 49. New Appendix M should be inserted immediately following
existing Appendix L.

The removed pages may be filed in the back of the binder.
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SNM-338
Shipping - NFD

Add detail concerning bolt-

Revised Footnote /1 to add
discussion of nuclear crit-
Changed

Added Section 19, the RCC-2

Revised to remove core des-
ignations, generalize cer-
tain categories, and update

Revision Date of
No. Revision Pages Revised Revision Reason
13 3/1/68 43-49 Added Section 18, the
BB 250-2 package
13 3/1/68 Appendix L Added
14 3/5/68 Appendix K Added RGAF data
15 3/14/68 Appendix B Added SELNI data
16 4/8/68 45 Changed 8 spiders to 12
‘ spring spacers
16 4/8/68 46
ing of 1lid
16 4/8/68 48-49
icality safety.
>1000 to >500.
16 4/8/68 Appendix L Revised drawing to -1
17 4/29/68 8 6300# was 6000#
17 4/29/68 42 7200# was 7000#
17 4/29/68 50
package.
17 4/29/68 App. A, B & K
specific data
17 4/29/68 Appendix M Added

Docket 70-227 Date: 11/18/66 Revision No. 17 Date: 4/29/68 e 7.1
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1. Introduction

An amendment to License SNM-338, Docket 70-337, is hereby
requested to authorize the delivery of special nuclear material

to a carrier for transport in the packagings described herein.

2. Correspondence - Return Address

The license amendment and any associated correspondence should
be sent to Karl R. Schendel, Westinghouse Electric Corporation,

Box 2278, Pittsburgh, Pennsylvania 15230.

3. Administrative Control

The administrative control of the packaging operation will be
carried out in accordance with the requirements contained in
the Westinghouse Electric Corporation Health'Physics Manual,
"WAED-HP-103, as amended. Currently, the latest revision of

this manual is Revision V, dated May, 1966.

4, R.C.C. Packaging

4.1 Packaging Description

Designation - RCC (Rod Cluster Control) Shipping Container
B.E. Permit #2254. '

Gross Weight - 6,300 pounds

Fabrication - The design and fabrication details for the
RCC Shipping Container are given in Eguipment Spec-
ification E-676200, dated 8/9/65, and Westinghouse

" drawings EDSK319401F, EDSK319402F and EDSK323133B,.
which are attached as Appendix A to this application.
Westinghouse drawing 684J580 is also included in

Appendix A to indicate the location and retention

Docket 70-337 Date: 11/18/66 Revision No. 17 Date: 4/29/68 Page 8
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15.4

RCC-1

SNM-338
Shipping - NFD

Limits and Controls

The Fissile Class II limit, Fissile Class III limit and
Procedural Controls presented in Sections 5.4, 5.5 and

5.6, respectively, will apply directly to this package.

Packaging

le.1

16.2

16.3

Packaging Description

Designation - RCC-1 Shipping Container

Gross Weight - 7,200 pounds

Fabrication - The design énd fabrication details for
the shipping containers in the RCC-1 series are-
given in Egquipment Specification E;676498,
Revision O, and Westinghouse drawihgs 6847898 énd
541F351, wﬁich are attached as Appendix K to this
application. Westinghouse drawing 684J861 is also.
included in Appendix K to indicate the location
of, and the method of retaining, poison plates in

the packaging, when they are required.

Coolants - Not applicable

Contents Description

The descriptions and discussions given in Section 4.2
will be directly applicable in all respects, if "and
Appendix K" is added after "Appendix A" and "drawing -
684J861" is substituted for "drawing 684J580".

Compliance with Subpart C of 10 CFR 71

The descriptions and discussions given in Section 4.3
will be directly applicable in all respects, if
"Equipment Specification E-676498" is substituted for
"Equipment Specification E-676200".

Docket 70-327 Date: 11/18/66 Revision No.17 Date: 4/29/68 Page 42
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19. RCC-2 Packaging

19.1 Packaging Description

Designation - RCC-2 Shipping Container

Gross Weight - 6,300 pounds

Fabrication - The design and fabrication details for the
shipping containers in the RCC-2 series are given
in Equipment Specification E-676200 as modified by
Addendum A to become Revision 1, and Westinghouse
drawings 541F613 and 541F614, which are attached
as Appendix M to this application. Westinghouse
drawing 684J963 is also included in Appendix M to
indicate the location of, and the method of retain-
iné, poison plates in the packaging, when they ére

required.

Coolants - Not applicable

19.2 Contents Description

The descriptions and discussions given in Section 4.2
will be directly applicable in all respects, if "drawing

684J963" is substituted for "drawing 684J580". J

'19.3 Compliance with Subpart C of 10 CFR 71

The descriptions and discussions given in Section 4.3
will be directly applicable in all respects. It is
understood that the reference to Equipment Specification

E-676200 implies the appropriate revision.

19.4 ILimits and Controls

The Fissile Class II limit, Fissile Class III limit,
and the Procedural Controls presented in Sections 4.4,

4.5, and 4.6, respectively, will apply directly to this

package. It is'understood that the reference to Equip-
ment Specification E-676200 implies the appropriate

revision.

Docket 70-337 Date: 11/18/66 Revision No. 17 Date: 4/29/68 Page 50



Appendix A
Products Shipped in Type RCC and RCC-2 Packages

14 X 14 2Zr Clad 14 X 14 sST Cclad 15 X 15 SS8T Clad

Type Assemblies Assemblies Assemblies
Pellet Parameters
Material Uuo uo uo
. . 2 2 2
Highest Enrichment (Nom) 3.7 w/o 3.9 w/o 3.7 w/o
Diameter {Nom) .367" .384" .384"
Rod Parameters
Cladding Mt'1l Zirc. SST SST
Diameter (Nom) .423" 422" .422"
Fuel Lgth (Nom) 120" 120" 122"
Assy. Parameters
No. of rods (Max) 180 180 204
Pattern (Basic) 14 X 14 sqgq 14 X 14 sq 15 X 15 sqg
Lattice Pitch (Nom) .556" .556" .563"
Outside Dimen. (Nom) 7.8" sq 7.8" sq 8.4" sqgq
Licensing Criteria
Total U-235 (Max/pkg) 32.0 kg 36.0 kg 40.0 kg
keff (Max/ass'y) 0.86 0.86 0.85
keff (Max/1 pkg) 0.87 0.87 0.87
A 0.96 0.96 0.96
keff (Max/MCA)
Poison Pl. Reqg'd No No No
Net Wt. of Contents
' (Max) 22004 2200# 2500#

89/62/¥%
daN - butddrys
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Type

Pellet Parameters
Material
Highest Enrichment (Nom)
Diameter (Nom)

Rod Parameters
Cladding Mt'l
Diameter (Nom)
Fuel Lgth (Nom)

Assy. Parameters
No. of rods (Max)
Pattern (Basic)
Lattice Pitch (Nom)
Outside Dimen. (Nom)

Licensing Criteria
Total U-235 (Max/pkg)

keff (Max/ass'y)

keff (Max/1 pkg)

keff (Max/MCA)

Poison Pl. Req'd
Net Wt. of Contents (Max)

Appendix B

Products Shipped in Type CC Packages

14 X 14 SST Clad
Assemblies

Uo
4.{ w/0o
0.317"

SsT
0.341"
105"

173

14 X 14 sqg
0.453"
6.284"

20 kg
0.74

0.84
0.98

N.A-
2000%

15 X 15 sST Clad

Assemblies

UO2
4.1 w/o
0.355"

- SST

0.385"
106"

208

15 X 15 sq
0.513"
7.695"

27 kg
0.86

0.90
0.98

N.A.
2200#

89/62/%
adN - burddrys
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Appendix K
Products Shipped in Type RCC-1 Packages

14 X 14 zr clad 15 X 15 zr clad
Type Assemblies Assemblies
Pellet Parameters
Material : UO2 uo,
Highest Enrichment (Nom) 3.5 w/o 3.2 w/o
Diameter (Nom) 3721 .372"
Rod Parameters
Cladding Mt'l Zirc. Zirc.
Diameter (Nom) .422" .422"
Fuel Length (Nom) 144" l4a4a"
Assy. Parameters _
No. of Rods (Max) 180 204
Pattern (Basic) 14 X 14 sqg 15 X 15 sq
Lattice Pitch (Nom) .556" ~.563"
Outside Dimen. (Nom) 7.8" sq 8.4" sq
Licensing Criteria
Total U-235 (Max/Pkg) 31 kg 30 kg
keff (Max/Ass'y) <0.84 <0.88
koge (Max/1 Pkg) <0.8% <0.90
keff (Max/MCA) <0.96 <0.97
Poison Pl. Req'd No No
Net Wt. of Contents
(Max) 3200#

3200#

89/62/%
AN - butddrys
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EQUIPMENT SPECIFICATION COVER SHEET

HESTINGHOUSE FORM 54064 A /'_
EQUIPMENT SPECIFICATION DATED REVISION NO. ‘ DATED = ORIGINAL_ 1SSUE SUPERSEDES
: A PREV1IOUS [:
676200 August 9, 19653 1 \| May 26, 1967 | REVISIONS
' n / ATTACHMENTS
Drawings: 541F613
/5 541F614
PROJECT: 137" Fuel Assembly Shipping Container Appendix A
SHOP ORDER: General Addendum A
SYSTEM:
EQUIPMENT: Fuel Assembly Shipping Container
FOR SUPPLIER"S CONVENIENCI
REV. REVISION ENTERED
NO. BY & UDATE
el
WESTINGHOUSE ELECTRIC CORPORATION
Atomic Power Division
P.O. Box 355
Pittsburgh, Pennsylvania, 15230
APPROVAL
ORIGINAL SUE . REV. REV. 2 REV. 3 REV. 4
Va W0,V
. SEEANE
HOR J. J. Hutch1nson'<t/~ v Moo °
; VAR N
P \) fi ,
SHOP ORDER HOLDER H. W. Keller ’}f\\v//l : / /:_- _ u
1 '7"", L= Kl
PROJE N 7 /
_ JECT MANAGER H. N. Andrews /\’/ ;,// A
Page 1 of____3 Pe

ITEM# 57




EQUIPMENT SPECIFICATION

ADDENDUM A
Make the following substitution unless it is stated otherwise.

Page 5, Item 1 ¢

Acceptance testing of production prototype unit using cradle assembly designed by
W and shear mounts specified by W.

Page 5, Item 2 o

a) Westinghouse Drawing 541F351
b) Westinghouse Drawing 684J898
c) Delete

Page 6, Item 3.1.1

In addition, the container must satisfy the Department of Transportation (D.0.T.),
ICC, and Atomic Energy Commission regulatory standards on container specific design
features and structural integrity with regard to nuclear safety.

Page 6, Item 3.1.2

The internmals and component parts shall be designed by W.

Page 8, Item 3.1.3.2 £

All components shall be detachable from the container assembly.

Page 9, Item 3.1.3.2

Shock overload monitors will be specified by W.

Page 9, Item 3.1.3.3

Delete: Figure 3 is an example of one type of structural integrity closure clamp
fitting that will be acceptable.

The container shall be capable of being pressurized to 10 1b/in2 gauge with dry air
or nitrogen. Sealed closure must be maintained at a pressure of 5 psi gauge under

repeated use.

Page 10, Item 3.1.3.4 d

In addition, the container shall be suitable for parallel triangular stacking with
one container stacked on top and across two like containers positioned side by side
and in contact.

WESTINGHOUSE ELECTRIC CORPORATION

ATOMIC POWER DIVISION
Revision No. 1

to
E-Spec. 676200 Page 2 of 3  Pages

WAPD FORM 412




EQUIPMENT SPECIFICATION

Page 11, Item 3.1.3.5 d

A relief valve actuate at 7.5 ¥ 1 psi gauge and closing at 5 + 1 psi gauge shall be
provided on the surface of the container with rapid depressurization facility.

Page 12, Item 3.1.3.7

A minimum thickness of .074" steel shall be used for the container assembly shell.

Page 12, Item 3.2

The container shall be of the minimum practicable weight consistent with the per-
formance requirements of this specification.

Page 13, Item 3.6 d

BME Permit No. to read DOT Permit No. and include Model No. on label.

Page 17, Item 4.1.5.2

The container shall be filled with air to 10 psi gauge and tested for leakage by
either water immerision test at a loss of gauge pressure test.

Page 18, Item 4.1.5.4 (b){(c)

36" should read 30"
APPENDIX A
1) -Neutron poison material is contained when required in the lateral spacing between
the fuel assemblies to maintain nuclear safety of the shipment under maximum

credible accident conditions.

2) Delete: Brackets are welded to the angle frame members for attachment of the
shockmounts.

5) Item 6 - Attach crane to lifting lug at the forward end of the fuel assembly suppor
frame.

Item 21 - Move outrigger members to their storage position.

WESTINGHOUSE ELECTRIC CORPORATION
ATOMIC POWER DIVISION

Revision No. 1
to

E-Spec. 676200 Page 3 of 3 Pages
WAPD FORM k12 Pes- — - . -
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@ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230

March 14, 1968

* i

U. S. Atomic Energy Commission }/V%z Y,
Division of Materials Licensing 7

Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

) , BV
Subject: Applicati r Amendment of License SNM-338 (?4
Docke&t 70—337\ to Authorize Use of NFD Shipping ’
Packages

'
Gentlemen: o Ly, 01%

The Westinghouse Electric Corporation hereby
requests an amendment to the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the package described in the attachment to
this letter.

Please send the amendment to me at the above
address.

If you have any gquestions, Please write to me at
5 the above address or telephone me collect, (412) 255-3907.

'l &.)

Very truly yours,

Karl R. Schendel
License Administrator

Attachment: License Amendment
7 copies transmitted

TEM # _ 47

T 00 - Koy,



SNM-338
Shipping - NFD
3/14/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated March 5, 1968.

Revised pages 7.1 and Appendix B should be inserted in the

binder and the old pages removed.

The removed pages may be filed in the back of the binder.



REVISION RECORD (continued)

SNM-338
Shipping - NFD

Revision Date of )
No. Revision Pages Revised Revision Reason
13 3/1/68 43-49 Added Section 18, the .
_ BB 250-2 package
13 3/1/68 Appendix L Added
14 - 3/5/68 Appendix K Added RGAF data
15 3/14/68 Appendix B Added SELNI data

Docket 70-337 Date: 11/18/66 Revision No. 15 Date: 3/14/68 Page 7.1
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UNITED STATES

ATOMIC ENERGY COMMISSION .2%
4 WASHINGTON, D.C. 20545 ///}7@)/'
\/L Ko% DISTRIBUTION: (

Document Room w/encls,
2%§ State lealth (licenses only),

\\\\\$§2ubject File w/encls, {e
DML s CEs¢ ,// ompliance, lqrs. w/encls,
70=3%7 I He J. McAlduff, OROD, w/encls
SNMa33Y, Asondmonts Xos, 71-21, 71-22 R. ¥Weber, SMM, w/encls,
R N. Doulos, DML, w/encls.
R. P, Wischow, NMS, w/encls,
C. D, Luke, DML:CB, w/encls,
Westinghouse Electric Corporation Br. Reading File w/encls.
3 Gateway Center Div. Reading File w/o encls.
Box 2278 '

Pittsburgh, Pennsylvania 15230

Attention: ¥Nr, Karl R, Scheadel
Liconse Aduministrator

Gentlonen:

Enclosed are Amendments Nos, 7121 and 71-22 to Snecizl Yuclear
Material License No, 5H4-338, authorizing the delivery of special
nuclear uaterisl to 2 carrier for transport in the BCC-1 and CC
packages, respectively, These amendments supersede, in their eatirety,
Asendwents Nos, 71«12 and 71-14, proevicusly issued for the RCC-1 and

CC packagos,

~:"!’ldaii-t""".alﬁlzfti:!;d'i:!;'xt’ these anondnonts do not suthorize the transport of

spacisl auclear materisl, Such transport is normally subject to
regulation by the Dapartment of Transportation (DOT). Juestions
regarding their requirements should be directed te DOT, Transport of
special nuclear msateris! not subjoct to DOT regulations is authorized
by Amendment No., 5 to Special Nucloar Material License No, SHM.338,
dated Xovember 21, 1967, provided the appropriate packaging, marking,
and labeling requirements of that amendment are satisfied,

Very truly yours,

Donald A, Nussbauzer, Chief

Source § Specizl Nuclear Materials
Hranch ,

Division of Miterials Licensing

Enclosurns:
As stated above

cc: Mr, William A, Rrobst iwe i %
Departmsoent of Transportation e T ﬁi\

TEM# 51 —




CORY

UNITED STATES
ATOMIC ENERGY COMMISSION

e LICENSE AMENDMENT
ke for
B DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to the
conditions specified in that license and to the conditions specified below.

gg ‘Eicenéee
ig 1, Name: Westinghouse Electric Cofporation 3. License No, SNM-338
2.. Address: 3 Gateway Center Amendment No. 71-21
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337
CONDITIONS
g 5, (a) Packaging
(1) Model number RCC-1
(2) Description Steel fuel element cradle assembly

consisting of a strongback and adjust-
able fuel element clamping assembly,
shock mounted to a l4-gage steel outez
container by shear mounts.

(3) Drawings Container constructed in accordance
with Westinghouse Electric Corporatior
drawings 541F351, 684J861 and 684.J898.

(b) Contents

(1) Type and form - Uranium dioxide as zircaloy or stain-

of material less steel clad unirradiated fuel
elements of the following specifica-
tions:

: Indian Pt. Zorita

TZRe No, 2 RGAF NOK SCE CYW

Pellet diameter (Nom) 0.372n 0.,372% 0.367"  0.384" 0,384"

Rod diameter (Nom) 0.422" 0,422 0.423" 0,422 (,422n

Maximum Fuel Length ﬁ fg.l44%1v\ Yt 144 120" 120" 120"

(PSS
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for transport, and is subject to the conditions specified
in that license and to the conditions specified below.

o Licensee
” 1, Name: Westinghouse Electric Corporation 3. License No. SNM-338
2, Address: 3 Gateway Center Amendment No, 71-22
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337
CONDITIONS

5. (a) .Packaging

(1) Model number cC

(2) Description - Steel fuel element cradle assembly
consisting of a strongback and fuel
element clamping assembly, shock
mounted to a l4-gage steel outer
container by shear mounts.

(3) Drawings Container constructed in accordance
with The Champion Company drawings
10410, 10536, 10538, and 10541,

(b) Contents

(1) Type and form Uranium dioxide as stainless steel
of material clad unirradiated fuel elements of
the following specifications:

Tzne CEX SELNI
Pellet diameter (Nom) n.317" 0.355"
Rod diameter (Nom) 0.341" 0.385"
Maximum Fuel Length 102" 102"

Maximum Rods/element 172 201
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LICENSE NO.: SNM-338 AMENDMENT NO, 71-22
DOCKET NO.: 70-337

5. (b)(D (CONTINUED)

Type CEX SELNI
Maximm Cross Section (Nom) 6.284" 7.695"
Maximum U-235/element ‘ 10 kgs 13,5 kgs
Maximum U-235 enrichment 4.1 w/o 4.1 w/o
(2) Maximum quantity of Two fuel elements containing not
material per package more than 27 kilograms U-235,

(¢) Fissile Class II and III

(1) Minimum number of radi- 1.2 radiation units
ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III '

6. This amendment supersedes, in its entirety, Amendment No. 71-14 to SNM-338, dated
February 29, 1968,
REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver special
nuclear material to a carrier for transport in the CC package.

Supplementé dated May 25, December 12, 1967, January 30, and March 14, 1968,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment

Donald A. Nussbaumer
Division of Materials Licensing



UNITED STATES

ATOMIC ENERGY COMMISSION /
WASHINGTON, D.C. 20545 o —
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] ’
) DISTRIBUTIONS %
IN REPLY REFER TO: Document Room w/encl. ©
DML :CEM 2 State Health (license only)
- 70-337 Subject File w/encl.
SNM-338, Amendment No, 71-20 “Sompliance, Hqrs. w/encl.
T A o - H. J. McAlduff, OROO, w/encl.
’ R. Weber, SMM, w/encl.
N. Doulos, DML, w/encl.
Westinghouse Electric Corporation R. P. Wischow, NMS, w/encl.
3 Gateway Center C. D. Luke, DML:CB, w/encl.
Box 2278 Br. Reading File w/encl. -
Pittsburgh, Pennsylvania 15230 Div, Reading File w/o encl.
Attention: Mr, Karl R, Schendel “
License Administrator
: Gentlemen: o

Enclosed is Amendment No, 71-20 to Special Nuclear Material License
No. SNM-338, authorizing the delivery of special nuclear material

to a carrier for transport in the LA-36 package.

v Please note that this amendment does not authorize the transport
s of special nuclear material. Such transport is normally subject
ﬁﬁﬁ to regulation by the Department of Transportation (DOT) , Questions
regarding their requirements should be directed to DOT. Transport
of special nuclear material not subject to DOT regulation is autho-
rized by Amendment No. 5 to Special Nuclear Material License No., SNM-338,
dated November 21, 1967, provided the appropriate packaging, marking
and labeling requirements of that amendment are satisfied,

Very truly yours,

Donald A, Nussbaumer, Chief

Source & Special Nuclear Materials
Branch

Division of Materials Licensing

Enclosure:
As stated above

cc: Mr, William A, Brobst
Department of Transportation

Erom GO - Hdgrs.
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT

for

DELIVERY OF SPECIAL NUCLEAR MATERIAL

to a

CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to the
conditions specified in that license and to the conditions specified below,

Licensee
Name: Westinghouse Electric Co
3 Gateway. Center
Box 2278
Pittsburgh, Pennsylvania

Address:

rporation

15230

3., License No. SNM-338
Amendment No., 71-20
4., Docket No, 70-337

CONDITIONS
(a) Packaging
(1) Model number

(2)

Description

(b) Contents

(1) Type and form of

material

- LA-36

ulite.

Two 5-gallon DOT Specification 17H
pails, 11.25'" I.,D,, with lug-type
closure, contained in a 12 1/2" 0,D.
x 30" O,H, inner container which is
centered and supported within a 65
gallon, 16 gage, steel drum built to
DOT Specification 17H by 0.25-inch
diameter spring steel rod spacers.
Void space between inner container
and outer drum is filled with vermic-
Package shall be constructed
in accordance with details shown and
referenced in NUMEC drawing 10-D-1168,
Rev. 5, T

(1) Dry non-decomposable forms of
uranium having a maximum U-235

enrichment of 5,0%; or
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LICENSEE: Westinghouse Electric Corporation PAGE 2
LICENSE NO.: SNM-338 AMENDMENT NO,: 71-20

DOCKET NO.: 70-337

(ii) Hydrous decomposable homoge-
neous compounds (non-llquzd)
of uranium having a maximum
U-235 enrichment of 5.0%,°

(2) Maximum quantity of (i) For the type of material spe-
material per package cified in S(BY (1) (1):

Thirty-six (36) kilograms of
material (maximum of 20 kg

in one pail) containing not
more than 1,56 kilograms

U-235 except that uranium

metal is limited to 1,37 kilo-
grams U-235, The H/U-235 ratio,
including all packaging mate-
rials, shall not exceed the
following:

Maximum H/U-235 Maximum U-235 Enrichment

1

*Homogeneous forms are exempted by 10 CFR
71.5(d)

(ii)  For the type of material speci-
fied in 5(b) (1) (ii):

Thirty-six (36) kilograms of
mater1a1 (maximum of 20 kilo-
grams in one pail) containing
not more than 1 0 kilogram
U-235,




LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338

DOCKET NO.: 70-337

(c) Fissile Class II and III

(1) Minimum number of radi-
ation units to be shown
on label for Class II

HM

(2) Maximum number of packages
per shipment for Class III

FEB 29 1368

PAGE 3

AMENDMENT NO,: 71-20

(i) For the contents specified
in 5() (1) (1) and 11m1ted
in S(b) (2)(1):

Maximum U-235 Minimum Radiation

Enrichment Units
0.3
0.4
(ii) For the contents specified

in 5(b) (1) (ii) and limited

in 5(b)(2)(ii): 2.2 radi-
ation units,

(i) For the contents specified
in 5(b) (1) (1) and limited
in 5(b)(2)(1):

Maximum U-235 Maximum Number
Enrichment of packages
1.0%* 225%

2.0% 164
3.0% 154
4,0% 115
5.0% 113

*Homogeneous forms are exempted by
10 CFR 71,5(d)

(ii) For the contents spec1f1ed
in 5(b) (1) (ii) and limited
in 5(b)(2) (ii): 19 pack-
ages,

6. Only new, lug-type lids shall be used for the S-gallon pails,
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LICENSE NO,: SNM-338 AMENDMENT NO,: 71-20

DOCKET NO.: 70-337

REFERENCES
Licensee's application dated February 13, 1968, for an amendment to Special Nucleaf

Material License No. SNM-338 to authorize the delivery of special nuclear material to
a carrier in the above package. ~ :

FOR THE ATOMIC ENERGY COMMISSION

o 1358
Date of Amendment 'EB 2e

Donald A, Nussbaumer
Division of Materials Licensing
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@ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230
February 13, 1968

U. S. Atomic Energy Commission F 7
Division of Materials Licensing ‘”quqm,. &
Washington, D. C. 20545 ng

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Appllcgplon~for Amendment of License SNM-338
Docket 70- 337~§to Authorize Use of NFD SAipping
PackagéE:S““”“

Gentlemen:

The Westinghouse Electric Corporation hereby
requests an amendment to the subject license to authorize
the delivery of special nuclear material to a carrier for
transport in the packaging described in the attachment to
this letter.

Please send the amendment to me at the above
address.

If you have any gquestions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

tud f dobnclel

Karl R. Schendel
License Administrator

Attachment:; License Amendment

7 copies transmitted

509

From CQ - Hdqes,



' SNM-338
' Shipping - NFD
2/13/68

FILING INSTRUCTIONS

The transmittal letter should be filed in the binder, "Amendment
of License SNM-338, Docket 70-337, to Authorize Use of NFD
Shipping Packages," immediately in front of the last previous

transmittal letter, dated January 30, 1968.

Revised pages 7 and 43 should be inserted in the binder and the

old pages removed.

The removed pages may be filed in the back of the binder,



v : SNM-338
Shipping - NFD
REVISION RECORD (continued)

Revision Date of

No. Revision Pages Revised Revision Reason
5 9/11/67 3 Added Section 14 and
. Appendix J
S 9/11/67 35-40 Added BB 300-1 package
9/11/67 Appendix J Added
6 9/26/67 25-26 Added Spc. Pkg. for Zorita
: Spc. Assy's
7 11/3/67 40 Added Spc. Pkg. for Selni Rod
. Shipments
7 11/3/67 41-42 New
8 12/8/67 42 Added RCC-1 package
8 12/8/67 43 New
8 12/8/67 Appendix K Added
9 12/12/67 15 o Inserted reference to Draw-
ing SKA-219
9 - 12/12/67 Appendix B Added Drawing SKA-219
10 12/15/67 } 34-40 Revised Section 14 to describe
BB-250~1 packaging and testing
10 12/15/67 Appendix J Drawing revised '
11 1/30/68 9 and 16 . Added requirement that com-
puted kéff values be adjusted
11 1/30/68 11,13,17 & 20 Changed to read "adjusted
keff
11 1/30/68 28 Added paragraph on nuclear

safety referencing General -
Criticality Standards section

11 1/30/68 29 Revised Package Array Evalu-
ation section. Added details
on calculations.

11 1/30/68 Appendix K Decreased Max. Enrichment.
Eliminated need for Poison PLl.
12 2/13/68 43 Added Section 17, the NUMEC

LA-36 package.

Docket 70-337 Date: 11/18/66 Revision No. 12 Date: 2/13/68 Page 7
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- % SNM-338
Shipping - NFD

16.4 Limits and Controls

The Fissile Class II limit, Fissile Class III limit,
and the Procedural Controls presented in Sections 4.4,
4.5 and 4.6, respectively, will apply directly to this
package, if "Equipment Specification E-676498" is sub-
stituted for "Equipment Specification E-676200".

17. NUMEC ILA-36 Shipping Package

The construction, limits on contents, and loading procedures .
will be in strict compliance with those given in Amendment

71~1 of License SNM-145, Docket 70-135.

Docket 70-337 Date: 11/18/66 Revision No. 12 Date: 2/13/68 Page 43



UNITED STATES
ATOM]C ENERGY COMMISSION

WASHINGTON, D.C. 20545
FER 2 ¢ 38

IN REPLY REFER TO: v_ DISTRIBUTION:

' | Document Room w/encls.
DML : CEM B2 State Health (licenses only)
70-337 T~ Subject File w/encls.
S\NM-338, Amendments Nos., 71-13 through 71-19 *Compliance, Hqrs. w/encls.
' —— H. J. McAlduff, OR0O, w/encls.

R. Weber, SMM, w/encls,
R. P, Wischow, NMS, w/encls.
N. Doulos, DML, w/encls,
E C. D. Luke, DML:CB, w/encls.,
| : ; Br. Reading Fi}e w/encls.
g : : Div. Reading File w/o encls.

Westinghouse Electric Corporation ' “\
S ; 3 Gateway Center
; {7 Box 2278 :
; ! Pittsburgh, Pennsylvania 15230 ' it

¥ Attention: Mr. Karl R, Schendel
License Administrator

Gentlemen:

: ; Enclosed are Amendments Nos, 71-13 through 71-19 to Special Nuclear
R L Material License No, SNM-338, authorizing the delivery of special

| nuclear material to a carrier for transport in the RCC, CC, FF, Yankee,
Double Barrel, Quadruple Barrel, and Triple Barrel packages. Amendment
No. 71-19 supersedes, in its entirety, Amendment No. 71-4, previously
issued for the Triple Barrel package on April 28, 1967.

In regard to the Barrel type packages, please note that malleable

iron pipe caps are required in each case and that the contents are
restricted to uranium compounds which will withstand a temperature of

- 800°C without pressure generating decomposition. Our confirmation of
the Barrel type packages considered a 2l-inch center to center spacing
rather than the 22-inch center to center spacing used in your analysis.

These amendments constitute a superseding license to deliver special

nuclear material to a carrier for transport. The limited exemption
; . granted by Section 71,12, 10 CFR 71, by filing an application within
T the 3 month period after the effectxve date of the regulation, expires
" upon issuance of this superseding license. .These amendments do not
! © authorize the transport of special nuclear material, Such transport
i is normally subject to regulation by the Department of Transportation (DOT)
g;f.' ‘ Questlons regardzng their requzrements should be directed to DOT. Transport

P it
e el - BOUES,



Westinghouse Electric Corporation -2~ . FEB 29 195

of special nuclear material not subject to DOT regulation is autho-
rized by Amendment No., 5 to Special Nuclear Material License No, SNM-338,
dated November 21, 1967, provided the appropriate packaging, marking and
labeling requirements of that amendment are satisifed.

Very truly yours,

Donald A, Nussbaumer, Chief

Source § Special Nuclear Materials
Branch s

Division of Materials Litensing

Enclosures: -
As stated

cc: Mr, William A, Brobst
Department of Transportation
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LICENSE AMENDMENT
for .
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulationms,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for transport, and is subject to the conditions specified
in that license and to the conditions specified below, : -

Licensee
1. Name: Westinghouse Electric Corporation 3. License No, SNM-338
2. Address: 3 Gateway Center Amendment No., 71-13
Box 2278 : _ -
Pittsburgh, Pennsylvania 15230 , 4, Docket No, 70-337

CONDITIONS
5. (a) Packaging

(1) Model number o RCC

(2) Description Steel fuel element cradle assembly con-
sisting of a strongback and adjustable
fuel element clamping assembly, shock
mounted to a l4-gage steel outer con-
tainer by shear mounts.

(3) Drawings Container constructed in accordance
with Westinghouse Electric Corporation
drawings EDSK319401F, EDSK319402F,
EDSK323133B, and 684J580,

{(b) Contents

(1) Type and form Uranium dioxide as zircaloy or stain-
of material less steel clad unirradiated fuel

elements of the following specifica-
tions: ' '

Type Zorita/NOK SCE . CYW

Pellet diameter (Nom) 0.367" 0,384" 0.384"

Rod diameter (Nom) 0.423" 0.422" 0.422"

Maximum Fuel Length 120" 120" 120"

Maximum Rods/element 180 180 200

£ Yk j
) B 5
e Ceas® :

i1 E
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LICENSE NO.: SNM-338 S AMENDMENT NO,: 71-13
DOCKET NO.: 70-337

5. (b)(1) CONT'D

Type Zorita/NOK SCE . CYW
Maximum Cross Section (Nom) ~ 7.8" 7.g" 8.4"
Maximum U-235 element 16 kgs 18 kgs 20 kgs
Maximum U-235 enrichment 3.7 w/o 3.85 w/o 3.67 w/o
(2) Maximum quantity of Two fuel elements éontaining not
material per package more than 40 kilpgrams U-235,

(c) Fissile Class II and III

(1) Minimum number of radi- 1.2 radiation units
ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

? REFERENCES

Licensee's application dated November 18, 1966, requesing approval to deliver
special nuclear material to a carrier for transport in the RCC package.

Supplements dated May 25, 1967, and January 30, 1968.

FOR THE ATOMIC ENERGY COMMISSION

8
Date of Amendment  FEB 29 U8

Donald A. Nussbaumer
Division of Materials Licensing




UNFTED, STATES

L ~KTOMIC ENERGY] COMMISSION
----------- FEB-3.4- 1958

-LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations, .
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for trdnsport, and is subject to the conditions specified-
in that license and to the conditions specified below,

Licensee
1. Name: Westinghouse Electric Corporation 3., License No. SNM-338
2, Address: 3 Gateway Center Amendment No, 71-14
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No, 70-337
CONDITIONS ‘
5. (a) Packaging
(1) Model number cC
(2) Description ‘ Steel fuel element cradle assembly
' consisting of a strongback and fuel
element clamping assembly, shock
mounted to a l4-gage steel outer
container by shear mounts,
(3) Dfawings Container constructed in accordance
with The Champion Company drawings
10410, 10536, 10538, and 10541,
(b) Contents
(1) Type and form Uranium dioﬁide as stainless steel
of material clad unirradiated fuel elements of

the following specifications:

Pellet diameter (Nom) 0,317"

Rod diameter {Nom) 0.341"

Max. Fuel Length , lo2v

Max., Rods/element 172

Max. Cross Section (Nom) 6.284"

Max. U-235/element 10 kilograms
-Max, U-235 enrichment 4,1 w/o

VS Yon s V4
» v R T
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LICENSE NO,: SNM-338 - AMENDMENT NO.: 71-14

DOCKET NO,: 70-337

(2) Maximum quantity of Two fuel elements containing not
material per package more than 20.0 kilograms U-235,

(c) Fissile Class II and III
(1) Minimum number of radi- 1.2 radiation units
ation units to be shown '
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver
special nuclear material to a carrier for transport in the CC package.

Qagg Supplements dated May 25, December 12, 1967, and January 30, 1968,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment  FEB 29 1968

Donald A, Nussbaumer
yPivision of Materials Licensing

covry
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UNITED STATES .
ATOMIC ENERGY, COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
‘CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for transport, and is subject to the conditions specified
in that license and to the conditions specified below '

Licgnsee
1, Name: Westinghouse Electric Corporation 3. License No, SNM-338
2. Address: 3 Gateway Center Amendment No, 71-15
Box 2278 : _
Pittsburgh, Pennsylvania 15230 4. Docket No., 70-337
CONDITIONS

5. (a) Packaging
(1) Model number 4 FF

(2) Description Steel fuel element cradile assembly
, consisting of a strongback and fuel
mounting assembly, shock mounted to a
l4-gage steel outer container by
shear mounts,

(3) Drawings Container constructed in accordance
with The Champion Company drawings
10510, 10522, 10523, and 10528,

(b) Contents

{1; Type and form Uranium dioxide as stainless steel
of material . clad unirradiated fuel elements of the
following specifications:

Pellet diameter (Nom) 0,368"

Rod diameter (Nom) 0.430"

Max. Fuel Length - 118"

Max, Rods/element 32

Max. Cross Section (Nom) 7.55" x 7,55%
Max, U-235/element 3 kilograms

Max. U-235 enrichment 4,0 w/o



LICENSEE: Westinghouse Electric Corporation PAGE 2
LICENSE NO.: SNM-338 AMENDMENT NO,: 71-15

DOCKET NO,: 70-337

(2) Maximum quantity of . Two fuel elements containing not
material per package more than 6 kilograms U-235,

(c) Fissile Class II and III

(1) Minimum number of radi- 1,2 radiation units
ation units to be shown
on label for Class I

(2) Maximum number of packages 60 packages
per shipment for Class III

REFERENCES

ﬁgﬁ Licensee's application datéd November 18, 1966, requesting approval to deliver
m special nuclear material to a carrier for transport in the FF package.

Supplement dated May 25, 1967,

FOR THE ATOMIC ENERGY COMMISSION

W

Date of Amendment Fen

Donald A, Nussbaumer
Division of Materials Licensing
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FEB 29 1968

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for transport, and is subject to the conditions specified
in that license and to the conditions specified below.

Licensee
1, Name: Westinghouse Electric Corporation 3. License No, SNM-338.
2. Address: 3 Gateway Center Amendment No, 71-16
Box 2278
Pittsburgh, Pennsylvania 15230 4. Docket No, 70-337
CONDITIONS
5. (a) Packaging
(1) Model number Yankee
(2) Description | Steel fuel element cradle assembly
consisting of a strongback and fuel
element clamping assembly, shock
mounted to a l4-gage steel outer con-
tainer by shear_mounts. '
(3) Drawings Container constructed in accordance
' with The Champion Company drawings
08335, 08508, 08510, and 08561.
{b) Contents
(1) Type and form Uranium dioxide as stainless steel
of material clad unirradiated fuel elements of

the following specifications:

Pellet diameter (Nom) 0,298"

Rod diameter (Nom) 0,340"

Max. Fuel Length 93"

Max. Rods/element ' 305

Max. Outside Dimensions (Nom) 7.617" x 7.61°
Max. U-235/element 17.5 kilogram:
Max. U-235 enrichment 4,95 w/o

Y T -
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LICENSE NO.: SNM-338 AMENDMENT NO,: 71-16
DOCKET NO.: 70-337

(2) Maximum quantity of One fuel element containing not more
material per package than 17,5 kilograms U-235,

{(c) Fissile Class II and III

(1) Minimum number of radi- 1.2 radiation units
ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

REFERENCES

Hrpion
iae)

ggg Licensee's application dated November 18, 1966, requesting approval to deliver

special nuclear material to a carrier for transport in the Yankee package,

Suppiement dated May 25, 1967,

FOR THE ATOMIC ENERGY COMMISSION

FEB 29 1368
Date of Amendment .

Donald A. Nussbaumer
Division 'of Materials Licensing

£
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.~ UNITED .STATES
ATOMIC. ENERGY ‘COMMISSION
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LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70,and Part 71, the follow1ng amendment to
the special nuclear mater1al 11cense identified below is hereby issued,
authorizing the licensee to ‘deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below,

Licensee
_ 3. License No, SNM- 338 ~
1, Name: Westinghouse Electric. . '
Corporation | Amendment No, 71-17
2, Address: 3 Gateway Center ‘
Box 2278 i
Pittsburgh, Pennsylvania 15230 4. Docket No, 70-337
CONDITIONS

5. (a) Packaging

(1) Model number Double .Barrel

(2) Description (See Page 2)

(b) Contents

(1) Type and form of - ‘ ¢
material (See_Page 2}

(2) Maximum quantity of  Eight (8) kilograms U-235, provided the weight
material per package of the contents does not exceed 350 pounds or
, 70 pounds per linear foot,
(c) Fissile Class 11 and II1 '

Loy

(1) Minimum number of radi-
ation units to be shown
on label for Class II 0.5 radiation unit

(2) Maximum number of packages .
per shipment for Class III 160 packages




LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-17

DOCKET NO.: 70-337

S. (a)(2) Containment vessel consists of a 5-inch Schedule 40 steel pipe 57" long
with threaded malleable iron pipe cap closure. Contaimment vessel is
centered and supported in a drum fabricated from two DOT Specification
17H 55-gallon drums. Supporting structure consists of steel angle iron,
bearing bands, and flat steel plate. Container constructed in accordance
with design shown in Appendix F, Figures 1 through 4 of the licensee's
application dated November 18, 1966. ‘

5. (b)(1) Uranium compounds which will withstand a temperature of 800°C without
pressure generating decomposition in the form of fuel powder, pellets,
partial or complete fuel rods or other solid forms. Uranium may be
enriched to a maximum 5,0 w/o in the U-235 isotope,

& _ REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver special
nuclear material to a carrier for transport in.the Double Barrel package,

Supplements dated May 25, 1967, and January 30, 1968,

FOR THE ATOMIC ENERGY COMMISSION

B 29 1968
Date of Amendment FE

Donald A. Nussbaumer
Division of Materials Licensing
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LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70,and Part 71, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below.

Licensee '
3. License No, SNM-__§§§_;___
1. Name: Westinghouse Electric
Corporation : : Amendment No, 71-18
2, Address: 3 Gateway Center
Box 2278 i :
Pittsburgh, Pennsylvania 15230 4, Docket No. 70-33?
CONDITIONS
5. (a) Packaging
(1) Model number Quadruple Barrel
(2) Description _(See Page 2)
(b) Contents
(1) Type and form of ‘ s
material (See Page 2)

\ (2) Maximum quantity of Sixteen (16) kilograms U-235, provided the weigh

material per package of the contents does not exceed 700 pounds or
0 pounds per linear foot, :

{c) Fissile Class II and III

~

(1) Minimum number of radi-
ation units to be shown

on label for Class II 1.0 radiation unit

(2) Maximum number of packages
per shipment for Class III Eighty (80) packages
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LICENSEE: Westinghouse Electric Corporation » PAGE 2
LICENSE NO.: SNM-338 AMENDMENT NO,: 71-18

DOCKET NO,: 70-337

5. (2)(2) Containment vessel consists of a S-inch Schedule 40 steel pipe 120" long
with threaded malleable iron pipe cap closure., Contaimment vessel is
centered and supported in a drum fabricated from four DOT Specification
17H S5-gallon drums. Supporting structure consists of steel pipe, angle
iron, bearing bands, and flat steel plate. Container constructed in
accordance with the design shown in Westinghouse Electric Corporation
drawing C773D416. )

“ s, (b) (1) Uranium compounds which will withstand a temperature of 800°C without
pressure generating decomposition in the form of fuel powder, pellets,
partial or complete fuel rods or other solid forms. Uranium may be
enriched to a maximum 5.0 w/o in the U-235 isotope,

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver special
nuclear material to a carrier for transport in the Quadruple Barrel package, -

Supplement dated May 25, 1967,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment FER 29 1368

Donald A. Nussbaumer
Division of Materials Licensing

COPY.
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UNITED STATES
ATOMIC ENERGY COMMISSION
FEB 2 9 w:

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver

special nuclear material to a carrier for transport, and is subject to- the conditions
specified in that license and to the conditions specified below.

Licensee
1, Name: Westinghouse Electric Corporation 3. License No, SNM-338
3 Gateway Center :
2, Address: ‘Box 2278 . Amendment No, 71-19
: Pittsburgh, Pennsylvania 15230 _
4, Docket No, 70-337
~CONDTTIONS ‘
5. (a) Packaging
(1) Model number Triple Barrel
(2) Description Contaimment vessel consists of a S-inch

Schedule 40 steel pipe 87" long with
threaded malleable iron pipe cap clo-
sure, Contaimment vessel is centered
and supported in a drum fabricated from
three DOT-Specification 17H 55-gallon
drums, Supporting- structure consists
of steel angle iron, bearing bands,
and flat steel plate. Container con-
structed in accordance with the design
shown in Westinghouse Electric Corpo-
ration drawing C882D742,

(b) Contents

(1) Type and form (1) Unirradiated Pathfinder fuel
of material ' assemblies as shown on Allis-
S Chalmers Drawing No. 41-500-693,
Rev, 3, containing U0, enriched
to 6.95 w/o in the U-235 isotope,




FEB 2 ¢ wt-
LICENSEE: Westinghouse Electric Corporation L PAGE 2
LICENSE NO.: SNM-338 AMENDMENT NO,: 71-19

DOCKET NO.: 70-337

" (ii) Uranium compounds which will
withstand a temperature of 800°C
without pressure generating decom
position in the form of fuel
powder, pellets, partial or
complete fuel rods or other solid
forms, Uranium may be enriched
'to a maximum 5.0 w/o in the U-235

isotope,
(2) Maximum quantity of {i) For the contents specified in
material per package SYQYE):

Nineteen (19) Pathfinder fuel
assemblies within the 5-inch pipe,
with the U-235 content not to
exceed 3 kilograms.

(ii) For the contents specified in

5(b) (1) (i) ¢

Twelve (12) kilograms U-235;, pro-
vided the weight of the contents
does not exceed 525 pounds or

70 pounds per linear foot,

{c) Fissile Class II and II1

(1) Minimum number of radi- For the contents described in
ation units to be shown 5(0)(1)(ii) and limited in
on label for Class II S(b)(2)(i1):

0.6 radiation units,

(2) Maximum number of packages (i) = For the contents specified in
per shipment for Class III 5(b) (1) (i) and limited in
S 5()(2)(1):

24 packages.

(ii) PFor the contents specified in
5(b) (1) (ii) and 1limited in
5(b) (2) (ii):

g

120 packages.

siipdde s
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LICENSEE: Westinghouse Electric Corporation PAGE 3
LICENSE NO,: SNM-338 : AMENDMENT NO.: 71-19

DOCKET NO.: 70-337

6. This amendment supersedes, in its entlrety, Amendment No, 71-4 to SNM-338, dated
April 28, 1967, :

REFERENCES

Licensee's application dated February 8, 1967, requesting approval to deliver spec1al
nuclear material to a carrier for transport in the Triple Barrel package.

Supplements dated March 9, and May 25, 1967.

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment: FEB 29 1968

Donald A, Nussbaumer
Division of Materials Licensing



v
LICENSEE: Westinghouse Electric Corporation PAGE 2
LICENSE NO,: SNM-338 AMENDMENT NO.: 71-12
DOCKET NO,: 70-337

(2) Maximum quantity of Two fuel elements containing not more
material per package than 30 kilograms U-235,

(c) Fissile Class II and III
(1) Minimum number of radi- 1.2 radiation units
ation units to be shown
on label for Class II

(2) Maximum number of packages 60 packages
per shipment for Class III

REFERENCES

Licensee's application dated December 8, 1967, requesting approval to deliver special
nuclear material to a carrier for tranmsport in the RCC-1 package,

Supplement dated January 30, 1968,

FOR THE ATOMIC ENERGY COMMISSION

FEB 26 19
Date of Amendment 2 os

Donald A, Nussbaumer
Division of Materials Licensing



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

DISTRIBUTION:
Document Room w/encl.
- e State Health (license only)
: ’ Subject File w/encl.
70-337 FEB 2 6 \Cmpuance, Hqrs. (2) w/encl
S¥M-338, Amondment No. 71-12 1%8 H. J. McAlduff, OROO, w/enc]

D. L, Crowson, SMM, w/encl,
C. D, Luke, DML:CB, w/encl.
N. Doulos, DML, w/encl.

testinghouse Glectric Corporation R, P, Wischow, NMS, w/encl,
S Gatewsy Center : Br. Reading File w/encl.
box 2278 Div. Reading File w/o encl,

Pittsburgh, Pennsylvania 15230

Attention: Mr. Earl R. Schendel
License Adainistrator

Gentlement

Enclosod is Amendment Ko, 71-12 to Specisl Nuclear Materis! License
o, SHH-338, euthoriziug the delivery of special nucloar materisl to
& carrier ?""or transport {n the RRC-1 package. -

Please note that this amendweont does mot authorize the transport
of spacial nucloar msterisl., Such transport is normally subject to

. vegulation by the Department of Transportstion (DOT). Questions
regarding their requirements should be directed to DOT, Transport
of spocial nucloar material mot subject to POT regulation i3 asutho-
rized by Amendmont Ko. 5 to Specisl Nuclear Mxterial License Ho, SHM-338,
dsted November 21, 1967, provided the appropriate packaging, marking,
and labeling requirements of that smendment arc satisfied.

Yery truly yours,

Donsld A. Nussbaumer, Chief

Source & Special Nuclear Materials
Branch

Pivision of Materiuls Licensing

Enclosure:
As gstated shove

¢cc: Hr, Willism A, Brobst
Department of Trauspertation

From CO - Hdqrs,



UNITED STATES
VA ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70, and Part 71, the following amendment to the special nuclear material
license identified below is hereby issued, authorizing the licensee to deliver special
nuclear material to a carrier for transport, and is subject t6 the conditions specified
in that license and to the conditions. specified below. -

Licensee
Name:_ Westinghouse Electric Corporatipn 3. License No, SNM-338
Address: 3 Gaiéway Center Amendment No, 71-12
' Box 2278 ——
Pittsburgh, Pennsylvania 15230 4, Docket No. 70-337
"CONDITIONS -
S. (a) Packaging
(1) Model number A RCC-1
(2) Description Steel fuel element cradle assembly

consisting of a strongback and adjustable
fuel element clamping assembly, shock
mounted to a l4-gage steel outer containe:
by shear mounts, ‘

(3) Drawings Cohtainer constructed in accordance with
Westinghouse Electric Corporation drawings
541F351, 684J861 and 684J898,

(b) Contents
(1) Type and form Uranium dioxide as zircaloy clad

of material unirradiated fuel elements of the
following specifications;:

Pellet diameter. 0.372"

Rod diameter 0.,422n
Maximum Fuel Length 144"
Maximum Rods/element 204
Maximum Cross Section 8.4" x 8.4"
Maximum U-235/element 15 kilograms -

U-235 enrichment 3.2 w/o
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UNITED STATES

ATOMIC ENERGY COMMISSION RISTRIBITION?

WASHINGTON, D.C. 20345 B ! ﬁm 'lmx'
State Heslth (License only)
\guhjoct File w/encl. /
-omplisnce, ﬁqrn. (2) w/enci,
JAN 3 1188y, 3, weAlduff, em,,vlaa{cl
- B, L. Crowsen, S, w/encl,
SNM-338, Amendment No, 71-11 C. D, Luke, DMLICR, w/enel,
- T ¥, Doulos, vy, w/encl,
%, P, ¥ischow, ™5, w/encl,
Br. Rosding File w/encl,

Westinghouse Electric Corporation piv, Resding File w/e encl.

3 Gateway Center } . f.

Box 2278 Y. o e

Pittsburgh, Pennsylvania 15250 o W
¢ .

Attention: Mr. Karl R, Schendel Y

License Administrater CLRET

Gentlemen?

Enclosed is Amendzont No., 71-11 to Special Nuclesr Material License
No, SNM-338, authorizing the delivery of special nuclear material
to a carrier for transport in the BB 250-1 package.

Our confirmstion that this package mests the requirements of
Section 71,33 of 10 CFR 71 includes allowances for the finite height
of the materisl snd neutron sbserption by the liner wmil,

Please note that this amendment does not authorize the transpart of
special nuclear matorial, Such transport is normally subject to
regulation by the Department of Traasportation (DOT). CGuestions
regarding their requirements should be directed to DOT,

Yery truly yours,

Donald A, Nussbammer, Chief

Source & Specisl Nuclsar Materials
Branch

Division of Materials Licensing

Enclosure:
As stated above

cc: Mr, Willisam A, Brobst
Department of Transportation

T—

i G - s,



Westinghouse Electric Corporation

3 Gateway Center -
Box 2278, Pittsburgh, Pa. 15230

May 24, 1967

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief ,
Source and Special Nuclear Materials Branch

N Se Tt

Subject: Amendment to License SNM-338, Docket 70-337,
to Authorize the Use of AML Shipping Package

Gentlemen:

The Westinghouse Electric Corporation hereby requests an amend-
ment to the subject license authorizing the delivery of special
nuclear material to a carrier for transport in the packaging
described herein. ‘ '

The packaging will be a NUMEC Model LA-36 shipping container
using a Model HA-10 insert. This combination has been reviewed
and approved by the Commission under license SNM-414.

The maximum quantity of material loaded into one package will be:

Uranium Any form 10 kg.
Any enrichment
H/U-235 < 20
vapor pressure < that of H O

2
 Plutonium Metal, oxides or alloys 2.4 kg.
H/Pu < 20
(U,Pu)cC Encapsulated ' 2.4 kg. SNM
H/snm - < 20 (U-235 + Pu)

c/sNM < 50



U.S. AEC -2- May 24, 1967

This last capacity is conservative since the maximum allowable
quantity for plutonium has been chosen as the maximum allowable
quantity for total SNM. Furthermore, the fuel material will be
encapsulated (usually in the form of short rods). And lastly,
the "Introduction" to Part II (page 13) of TID-7016, Revision 1,
implies that the moderating effect of carbon may be neglected
for a C/X ratio less than 100. We have chosen a limiting C/X
ratio of 50.

A maximum of 28 packages will be offered as a Fissile Class II
shipment, and a maximum of 55 packages will constitute a Fissile
Class III shipment.

Each packaging will be inspected prior to use. Components,
damaged or deteriorated so as to compromise the effectiveness
of the packaging, will be repaired or replaced. In particular,
the vermiculite level will be checked, and additional insula-
tion will be added as required. One inch thick wooden discs
will be used as insulators whenever thermally decomposible
compounds are packaged.

The Nuclear Materials Management Representative will maintain
the necessary records on all shipments. :

Please send the amendment to me at the above address.

If you have any questions, please write to me at the above
address or telephone me collect, 412-255-3907.

Very truly yours,

Wl  Sobonh

Karl R. Schendel
L.icense Administrator

6 copies transmitted



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

IN REPLY REFER TO: ’ . DISTRIBUTION! .
Document Room w/encl,
DML :CEM v 255\\~ State Health (encl. only)
70-337 - Subject Fite w/encl.
SNM-338, Amendment No, 71-4 o pliance, HQs. (2) w/encl.

D. George, N w/encl.
N. Doulos, DML w/encl.

Westinghouse Electric Corporation C. D, Luke, DMLICB w/encl.
gogagg‘;gy Center R. D, Smith, DML w/encl.
Pittsburgh, Pennsylvania 15230 niyii:o: Raadgnziizlzlcyzl;ncl

Attention: Mr, Karl Schendel
License Administrator

Gentlemen:

Enclosed is Amendment No. 71-4 to License No, SNM-338, which authorizes
the delivery of special nuclear material to a carrier for transport in the
Triple Barrel Shipping Container. :

Please note that this amendment does not authorize the transport of
special nuclear material, Such transport is normally subject to regu-
lation by the Department of Transportation. Questions regarding their
requirements should be directed to the DOT. :

We are unable to confirm from the information in your application that
not more than eight packages will be in a compact triangular array when
subjected to the accident conditions; however, we have determined that
24 damaged packages in any arrangement would be subcritical,

Very truly yours,

Donald A. Nussbaumer, Chief
Source § Special Nuclear Materials Branch
Division of Materials Licensing

Enclosure:
As stated above
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regula-
tions, Chapter 1, Part 70, and Part 71, the following amendment to the special
nuclear material liccnse identified below is hereby issued, authorizing the
licensee.to deliver special nuclear material to a carrier for transport, and is
subject to the conditions specified in that license and to the conditions speci-
fied below. - '

Licensee
1. Name: Westinghouse Electric Corporation 3. License No., SNM-338
2. Address: 3 Gateway Center Amendment No, 71-4
Box 2278 e—
Pittsburgh, Pennsylvania 15230 4., Docket No, 70-337
CONDITIONS
5. (a) Packaging
(1) Model number ' Triple Barrel Shipping Container
(2) Description Five-inch Schedule 40 pipe inner con-
tainer, 87" long, with threaded end
caps. Pipe is centered and supportec
in a drum fabricated from three ICC
Specification 17H 55-gallon drums,
by angle iron braces and top and
bottom protective covers. Container
constructed in accordance with the
design and specifications shown on
WEC Drawing C882D742,
(b} Contents
(1) Type and form of Unirradiated Pathfinder fuel assem-
material biies, as shown on Allis-Chalmers
Drawing No. 41-500-693, Rev, 3, con-~
taining U0, enriched to 6.95 w/o
U“‘ZSS °
(2) Maximgm quantity of Nineteen (19) Pathfinder fuel assem-
material per package - blies within the 5-inch pipe, with

<p-vg¢n}§::}ﬁ%ff U=235 content not to exceed 3 kilo-
e LB

grams,
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LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO.: SNM-338

DOCKET NO,.,: 70-337

(c) Fissile Class III

(1) Maximum number of Twenty-four (24)
packages per shipment

for Class III

REFERENCES

Licensee's application dated February 8, 1967, requesting an amendment to Special
Nuclear Material License No. SNM-338 to authorize the delivery of special nuclear

material to a carrier for transport in the above package.

Supplement dated March 9, 1967,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment

Donald A. Nussbaumer
Division of Materials Licensing

CoPY



UNITED STATES

ATOMIC ENERGY COMMISSION 4/4,}
WASHINGTON, D.C. 20545 '

A

IN REPLY REFER TO:

DML:RDS APR 141967
70-337 |
SNM-338, Amendment No, 71-3

Westinghouse Electric Corporation
3 Gateway Center

Box 2278

Pittsburgh, Pennsylvania 15230

Attention: Mr. Karl Schendel
License Administrator

Gentlenen:

This refers to your application dated February 15, 1967, requesting
an amendment to Special Nuclear Material License No. S\M-338 to
authorize the delivery of special nuclear material to a carrier for
transport in the PWR Contract and Solid Scrap packages.

Enclosed is Amendment No. 71-3 to License No, SNM-338, which authorizes
the delivery of special nuclear material to a carrier for transport in
the PWR Contract package. :

Please note that this amendment does not authorize the transport of
special nuclear material. Such transport is nomally subject to
regulation by the Interstate Commerce Commission., Questions regarding
their requirements should be directed to the ICC.

In connection with our review of your application for the Solid Scrap
package, please furnish additional information based on the following
comments.

Your analysis of the accident situation involving an array of the

Solid Scrap shipping containers is based on a comparison With the

data in Figure 76 of TID-7028. There are at least two major differences
between the experimental data and the specified accident conditions

of Sections 71.39 and 71.40 of Part 71, viz., (1) the experimental

data are given for bare arrays whereas the accident analysis should

be based on a reflected -array; and (2) the experimental data apply

to cylinders of about 4.7 inches I.D. whereas your cylinders are

5.5 inches I.D. Other significant differences between the quoted
experiments and the accident situation involve the stacking pattern and
material of construction.

F:orﬁ CO - Hdgrs.
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Westinghouse Electric Corporation - 2 -

Your array analysis should take the above factors into consideration,
as well as loss of spacing resulting from the 30-foot drop test specified
in Part 71. ’

You have described the contents as dry process scrap, in the form of
solids. In the absence of a thermal test of the package, please confirm
that the contents will withstand a temperature of 1475° F without pressure
generating decomposition; or provide an analysis of the effects of the
thermal test on the package. In addition, please furnish a more detailed
description of the pipe closure, including materials of construction.

Very truly yours,

Donald A. Nussbaumer, Chief
Source & Special Nuclear Materials Branch
Division of Materials Licensing

Enclosure:
As stated

DISTRIBUTION:
Document Room w/encl.
State Health (encl. only)

~. _Subject File w/encl,

Gompliance, HQs (2) w/encl.

H. J. McAlduff, OROO w/encl,

D. George, NMM w/encl.

N. Doulos, DML w/encl,

C. D. Luke, DML:CB w/encl,

C. E. MacDonald, DML w/encl,
Branch Reading File w/encl.
Division Reading File w/o encl.
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT

DELIVERY OF SPECIAL NUCLEAR MATERIAL

CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regu-
lations, Chapter 1, Part 70, and Part 71, the following amendment to the
special nuclear material identified below is hereby issued, authorizing

the licensee to deliver special nuclear material to a carrier for transport,
and is subject to the conditions specified in that license and to the condi-

tions specified below,

Licensee
1. Name: Westinghouse Electric Corporation 3, License No, SNM=338
2, Address: . 3 Gateway Center Amendment No., 71-3
Box 2278
Pittsburgh, Pennsylvania 15230 4, Docket No. 70-337
CONDITIONS

5. (a) Packaging
(1) Model number

(2) Description

(b) Contents

(1) Type and form of
material

PWR Contract Shipping Container

Fuel container is a 14 gauge stainless
steel box with a maximum outside cross
sectional area of 8.5 square inches,
with gasketed 1lid closure, Fuel con-
tainer is supported in an open bird-
cage of slotted angle iron, with outsid
dimensions 2*' x 2* x 6% maximum, Con-
tainer and birdcage are constructed in
accordance with design shown in Figure
1 and 2 of the licensee's application
dated February 15, 1967,

Uranium enriched in the U-235 isotope

to any enrichment, as sintered uranium
oxide fuel elements, clad with bonded

Zircaloy 2, Element dimensions are

_approximately 0.090" x 3.5" x 48",

[
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LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO,: SNM-338

DOCKET NO,: 70-337

(2). Maximum quantity of Total contents not to exceed 120
- material per package pounds, with U-235 content not to
exceed two kilograms,

(c) Fissile Class III

(1) Minimum number of radi- N. A,
ation units to be shown
on label for Class II

(2) Maximum number of Thirty-six (36)
packages per shipment
for Class III

REFERENCES

Licensee's application dated February 15, 1967, requesting an amendment to
Special Nuclear Material License No, NM-338 to authorize the delivery of special
nuclear material to a carrier for transport in the above package,

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment APR 14 108>

Donald A, Nussbaumer
Division of Materials Licensing
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DISTRIBUTINN:
Document Room w/encl.

S::=335, Amencrent llo. 71-2 Py State lealth (encl. only)

’\\\\\\9zzbject ile w/encl.
mpliance, 10s (2) w/encl.

e

. J. McAlduff, OROD w/encl.

.. .. s s Y. Ge 5 NS
Jostintihiouse Llectric Corporation D. Georee, M w/encl.

R M NN AT,
fteomic Enerzy Division ST 50ui0§’]n wa/encl.
3 Gatcway Center E' h' Lm;tl’rﬁ;ch/ch1'
. - . - - . e % VR4 094 T f -
Pittsburel, Peansylvania 15230 RS, w/encl

RBranch PReadine TFile w/encl,
Nivision Readine File w/o encl.

- . .

Attention: 3. Xarl D. Schendel
License Administrator

Gentlonen:

closed is Amendimcnt No. 71-2 to Special Huclear Material License

Yo, Si-333, authorizing the delivery of 'smecial nuclear material to

o carricer for transport in the bodel Mi-1i4 package. Please note that
this amendment does not authorize the transport of special nuclear
material. Such transvort is normally subject to regulation by the
Interstate Comierce Commission. Questions regarding their requircments
should be directed to the ICC.

Also, note Condition Mo. 6 of this license requires at’ least six (6)
steel straps with a positive seal for securing cach pair of ill-1A con-
tainers to the CC sunnort structurc. This condition was discussed with
your ir. Schendel on April 10, 1967. )

Very truly yours,

Donald A. Kussbaumer, Chied .
Source § Special Nuclear Materials Drancn

[3

Division of Moterials Licensing

H



% &

P _—
B 1V

. ' s N :

UNITED STATES
ATOMIC ENERGY COMMISSION

e

LICENSE AMENDMENT
o for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regu-
lations, Chapter 1, Part 70, and Part 71, the following amendment to the
special nuclear material license identified below is hereby issued, authorizing
the licensee to deliver special nuclear material to a carrier for transport,
i and is subject to the conditions specified in that license and to the condi-

o tions specified below., ‘

Licensee
1, Name: Westinghouse Electric Corporation 3, License No, SNM-338
2. Address: 3 Gateway Center : Amendment No, 71-2
Pittsburgh, Pennsylvania 15230 '
4, Docket No, 70-337
CONDITIONS
5. (a) Packaging
(1) Model number Model MH-1A
(2) Description MH=1A wooden container supported
within CC steel container,
(3) Drawings CC container constructed in accordance
with the Champion Company Drawings
10410, 10536, 10538 and 10541,
(b) Contents
(1) Type and form of Uranium up to 4.65 w/o enrichment in
material o the U=235 isotope as stainless steel
clad fuel assemblies,
(2) Maximum quantity of Twenty (20) kilograms U-235 contained
material per package in four (4) fuel assemblies in a two-

long, two-wide, one-high arrangement.

L
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LICENSEE: Westinghouse Electric Corporation PAGE 2
LICENSE NO,: SNM-338

DOCKET NO.: 70-337

(c) Fissile Class I11
(1} Maximum nunber of Four (4).
packages per shipment
for Class III
6. Each pair of MH-1A containers shall be secured to the CC container support

structure by at least six (6) 1-1/4" x ,035" thick steel straps. The seal
joint used shall be as strong as the strapping.

REFERENCES

Licensee's application dated November 18, 1966, requesting approval to deliver
special nuclear material to a carrier for transport in the above container,

Supplements dated March Q,Jgéril S, 1967://

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment

Donald A. Nussbaumer
Division of Materials Licensing
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LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARPIER FOR TRANS?ORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal Regulations,
Chapter 1, Part 70 and Part 71, the following amendment to the special nuclear
material license identified below is hereby issued, authorizing the licensee to
deliver special nuclear material to a carrier for transport, and is subject to the
conditions specified in that license and to the conditions specified below,

1. Licensce: VUVestinghouse Electric 3. License No: SNM-338
Corporation Amendment No: 71-1
2. Address: 3 Gateway Center 4, Docket Mo: 70-337

Pittsburgh, Pennsylvania 15230 -
CONDITIONS
5. (a) Packaging

(1) Model number SPERT Fuel Rod Shipping Container
B.E. No, 1826

e

(2) Description Outside container: Two ICC 17l
55~gal drums welded together.
Inner container: 5" sched 40 pipe
with threaded end caps. Inner
container fixed within the outer
container by 4 spacer assemblies
consisting of angle iron spokes
with bearing band and top and bottom
steel plates,

(3) Drawings Westinghouse Flectric Corporation
Drawing No. SK-FC-10, Figures 1,
2, 3, and 4,

(b) Contents

(1) Type and form ~ 7 Uranium up to 93% enrichment in the
material - U-235 isotope as clad fucl elements
' and fuel assemblies., Packaging of
chips, powders or solutions is not
authorized,
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LIcinNesn: Vestinghouse Flectric Corporation TAGE:D 2
COBY
LICINSE NN SN'i-338
ICHET NO: 70-337
5. (b} Centents
(2) Maximur quantity of Cne hundred snd twenty (120)
material per packare nounds and not to cxceced two

(2) kilograms 1-235
{¢) Fissile Class 717

(1) " Minirum number of radi-
ation units to be shown
on label, 5.8

6, MNurbher of threads ner inch for the rerovable screw-tvpe cap nmust not be
less thon Inited States standard pipe threads and have sufficient length
cf thrcad to engage at least S threads when securely tightencd.

7. Drum closurce must be secured by means of 12 gauge bolted ring with drop
forped lugs, onc of which is threaded for a2 5/8 inch bolt and nut.

8. Licensece's Acdministrative Control Procedures: DPreparation, loading and
sccuring of the packape for shipment of licensed material shzll be under
the dircction of the Supervisor of Industrial llygicne.

REFERENCES
ication dated Aupust 22, 1966, as supplemented Septermber 6, 1966, by tne

1
‘estinghouse Flectric Cornoration in support of its request for approval of the
container identified above,

FOR THE U, S. ATOMIC EXNERGY COP4TSEIC

SEP 2 1 1968

- > o~ v i I
"nre of Amendment

Donaild A, Nussbaumer
Division of YMate e Tiasat
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UNITED STATES W

ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545 (D pl g,
o DISTRIBUTION
A/G/(}". c;z/, /4(7 ) Document Roon w/encl,

State Health (Licmnse enly)
Subject File w/encl,”

SNM-338. A!ﬂ&ent &. _1,1_1__,_.- lm.. m‘. " enel,
. ‘\ HQ J. W, m’ .’m
W D. L. Crowson, SMN, w/encl.

, N. Doules, DML, w/encl.
C. b, m’. Mta. 'Iﬂ!cl.
Westinghouse Electric Corporation R. D. Saith, DML, w/encl.

! 3 Gateway Center Bragch Reading File w/encl.
- Box 2278 Div, Reading File w/encl.

Pittsburgh, Pemnsylvania 15230

Attention: Mr. Xarl Schendel
License Administrator

Gentlemen:

Enclosed is Amendment No, 71-7 to Special Nuclear Material License
No. SNM-338, authorizing the delivery of special nuclear material to
a carrier for transport in the PWR Seed Fuel Element package.

o lemm:audmaummnemwof,_
@ . spacisl muclear material. :Such transport is morsally subject to .

i I Department of Transportation (DOT) regulation..” Inquiries regarding
their requirements should be directed to DOT.

Very truly yours,

bDonald A, Kussbauser, Chief ‘

Source § Special Nuclesr Materials
Branch

Division of Materials Licensing

Enclosure:
As stated above

cc: WMr, William A, Brobst
Department of Traasportation

ITEM # __90
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UNITED STATES
ATOMIC ENERGY COMMISSION

LICENSE AMENDMENT
for
DELIVERY OF SPECIAL NUCLEAR MATERIAL
to a
CARRIER FOR TRANSPORT

Pursuant to the Atomic Energy Act of 1954 and Title 10, Code of Federal
Regulations, Chapter 1, Part 70,and Part 71, the following amendment to
the special nuclear material license identified below is hereby issued,
authorizing the licensee to deliver special nuclear material to a carrier
for transport, and is subject to the conditions specified in that license
and to the conditions specified below,

Licensee
3. License No, SNM- 338
1, Name: Westinghouse Electric Corpora-
B tion : . Amendment No. 71-7
2, Address: 3 Gateway Center :
Box 2278 -
Pittsburgh, Pennsylvania 15230 4, Docket No. 70-337
CONDITIONS
5. (a) Packaging
{1) Model number PWR Seed Fuel Element
(2) Description (See Page 2)
{(b) Contents
(1) Type and form of ’ ¢
material {See Pase 21
(2) Maximum quantity of Total contents not to exceed 240 pounds, with

material per package U-235 content not to exceed four kilograms.

{c¢) Fissile Class TI1Y

(1) Minimum number of radi-
ation units to be shown
on label for Class II N. A,

(2) Maximum number of packages )
per shipment for Class III Nine (9) nackages.
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LICENSEE:" ~Westinghouse Electric Corporation COPY PAGE 2
LICENSE NO,: SNM-338 AMENDMENT NO.: 71-7

DOCKET NO,: 70-337

5. (a)(2) Fuel container is a 14 gage stainless steel box with a maximum outside
cross sectional area of 8.5 square inches, with gasketed 1lid closure.
Fuel container is supported in an open birdcage of slotted angle+iron,
with outside dimensions 2' x 2' x 12' maximum. Container and birdcage
are constructed in accordance with design shown in Appendix A, Figures 1
and 2 of the licensee's application dated November 6, 1967.

5. (b)(1) Uranium enriched in the U-235 isotope to any enrichment, as sintered
uranium oxide fuel elements, clad with bonded Zircaloy 2. Element
dimensions are approximately 0,090" x 3.5" x 96",

REFERENCES

Licensee's application dated November 6, 1967, requesting amendment to Special
Nuclear Material License No, SNM-338 to authorize the delivery of special nuclear
material to a carrier for transport in the above package, :

FOR THE ATOMIC ENERGY COMMISSION

NOV 2 1 {a87
Date of Amendment

Donald A. Nussbaumer
Division of Materials Licensing

COPY



Westinghouse Electric Corporation

3 Gateway Center
Box 2278, Pittsburgh, Pa. 15130

November 6, 1967

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for an Amendment to License SNM-338,
Docket 70-337, for WAED Shipping Packages

Gentlemen: Eor Tiv of Zomplianes

The Westinghouse Electric Corporation hereby requests
amendment of the subject license to authorize the delivery of
special nuclear material to a carrier for transport in the
packages described in the attached application.

The attached application revyses in their entirety
our applications dated 9/23/%6 and 2/15¥Y67. However, the use

of the PWR Contract Packaging, described in Section 7, has
already been authorized by Amendment 71-3 to SNM-338. No changes
have been made in Section 7 other than retyping and renumbering
the pages. Thus, re-approval of this package is not required.

Please send the amendments to me at the above
address. '

If you have any questions, please write to me at
the above address or telephone me collect, (412) 255-3907.

Very truly yours,

Kol B Sokbudt)

Karl R. Schendel
License Administrator

Attachment: License Amendment
6 copies transmitted

T vy - r
e U



WESTINGHOUSE ELECTRIC CORPORATION

APPLICATION FOR AN AMENDMENT TO
LICENSE SNM-338

FOR WAED SHIPPING PACKAGES

REVISION NO. 2

11/6/67

U. S. ATOMIC ENERGY COMMISSION

DOCKET 70-337



SNM-338
Shipping - WAED

WAED SHIPPING PACKAGES
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REVISION RECORD

Revision Date of

No. Revision Pages Revised Revision Reason

1 2/15/67 15 - 20 Added Part 6, Solid Scrap
Packaging

1 2/15/67 21 - 26 Added Part 7, PWR Contract
Shipping Container

1 2/15/67 Appendix B Added

1 2/15/67 Appendix C Added

2 11/6/67 1 - 27 Retyped .

2 11/6/67 4 - 7 Part 4, revised to apply

only to full length PWR Seed
fuel elements

2 11/6/67 8 - 12 Part 5, Substituted PWR Seed
Fuel Module Packaging for
PWR Blanket Fuel Element
Packaging

:

2 11/6/67 15 - 19 Revised "Package Array Eval-
uation" using a density
analysis technique. Revised
Fissile Class Limits to suit

2 11/6/67 Appendix A Revised to show full length
fuel element packaging
2 11/6/67 Appendix D Added

ey

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 2



SNM-338
Shipping - WAED

This page intentionally left blank.

é_

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 3



SNM-~338
Shipping - WAED

1. Introduction

An amendment to License SNM-338 is hereby requested to
authorize the delivery of special nuclear material to a

carrier for transport in the packagings described herein.

2. Correspondence - Return Address

The license amendment and any associated correspondence should
be sent to Karl R. Schendel, Westinghouse Electric Corporation,

Box 2278, Pittsburgh, Pennsylvania 15230.

3. Administrative Control

The administrative control of the packaging operations will
be carried out in accordance with the requirements contained
in the Westinghouse Electric Corporatibn Health Physics

Manual, as amended. Currently, the latest revision of this

manual is Revision V, dated May 1966.

4. PWR Seed Fuel Element Packaging

4.1 Packaging Description

Designation - PWR Seed Fuel Element Shipping Container,
B.E. Permit #1270

Gross Weight - 520 pounds

Fabrication - The birdcage will have outside dimensions
of 2' by 2' by1ll-1/2' to 12' long. It will
be fabricated of slotted 3" X 1-1/2" x
0.104" steel angles, fastened with 3/8"
steel machine bolts. The fuel container

will be centered in this frame with sec-

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 4



SNM-338
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4.1 Packaging Description (cont.)

tions of slotted steel angle bolted
directly against the six sides of the box.
The angles will form a steel framework
around the fuel container to provide geo-—
metric restraint. See Figure 1 in

Appendix A.

The fuel container will be a 14 gauge stain-
less steel box with a maximum outside cross
sectional area of 8.5 square inches. The
box will have a hinged 1id and Neoprene

gasket. See Figure 2 in Appendix A.

After mounting the fuel container in the
birdcage, the additional lengths of angle
will be bolted in place to provide the
restraint on all sides which has been pre-

viously specified.

Coolants - Not applicable

4.2 Contents Description

Identification and Enrichment of SNM - The SNM will be
unirradiated uranium fully enriched in the

isotope U-235,

Form of SNM - The SNM will be in the form of clad fuel
elements. The elements, as loaded for
transport, will measure approximately
.090" x 3.5" x 96". fThe méximum loading
of any element will consist of 320 grams

U-235 in the form of sintered uranium oxide

wafers in a bonded Zircaloy 2 cladding.

Docket 70/337 Date:9/23/66 Revision No. 2 Date: 11/6/67 Page 5
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4.2 Contents Description (cont.)

Neutron Absorbers, etc. - Not specified. No decrease in
reactivity resulting from this type of
material is included in the nuclear safety

analysis.

Maximum Weight of Fissile Constituent -
4 kilograms total contained U-235.

Maximum Net Weight of Contents - 240 pounds.

Maximum Decay Heat - Not applicable.

4.3 Cpmpliance with Subpart C of 10 CFR 71

The package described in this section is identical to
that described in Section 7 of this application in all
respects except length, and the resulting weight. The

analysis presented in Section 7.3 is applicable in all

respects for the following reasons:

1. The axial weight per foot and the center-to-center
dimensions of the braces are essentially unchanged.
Therefore, the added weight will not effect the radial
spacing between adjacent packages following the drop

tests.

2. Any increased axial bowing or twisting following the
drop tests, resulting from the increased length and
weight, will only serve to increase the inter-package

spacing, lending conservatism to the analysis.

3. The analysis given in Section 7.3 assumes infinite

length packages.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 6
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4.4 Fissile Class II Limits

No packages described in this Section will be offered to

a carrier for transport as a Fissile Class II package.

4.5 Pissile Class IITI Limits

A maximum of nine (9) packages will be offered to a
carrier for transport as a Fissile Class III shipment
using the exclusive use of the vehicle, or accompanied -

by an escort qualified as required by DOT regulations.

4.6 Procedural Controls

Prior to the first use of each packaging on or after the
date of this application, the packaging will be inspected
to assure compliance with the requirements specified in
this application. In addition, the inspector will assure

‘that the packaging is identified with a suitable model

and serial number.

Each packaging will be visually inspected prior to each
use. If damaged or deteriorated components are detected,
they will be repaired or replaced so as to restore the

packaging to essentially "like-new" condition.

The Accountability group will be responsible to maintain

the required records on each shipment.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 7
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5. PWR Seed Fuel Module Packaging

5.1 Packaging Description

Designation - PWR Seed Fuel Module Shippihg Container,
B.E. Permit #1522 |

Gross Weight - 1600 pounds

Fabrication - The packaging will consist of an inner
container that will be bolted and‘strapped
with se&eral steel bands to an exterior
frame. The design of the inner container
is illustrated in Figure 2 of Appendix D.
The inner container will be made of 14 gauge
stainless steel sheet. The top will be
gasketed with neoprene rubber. The top will
be hinged to the container with a "piano

e type" hinge, which will extend along the

entire length of the inner container.

The exterior frame will be made of AIM,
slotted steel angle #300-104 or equivalent
material. The dimensions of the steel angle
will be 3 in. x 1.5 in. with a wall thick-
ness of 0.104 in. This steel angle will be
bolted together to form the exterior frame
with 3/8 inch diameter bolts. This frame

is illustrated in Figure 1 of Appendix D.
The location of the inner container when
bolted and strapped to the outer container

is shown in Figure 1.

Coolants - Not applicable.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 8
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5.2 Contents Description

Radicactivity

- Not applicable.

Identification and Enrichment of SNM - The SNM will be

Form of SNM -

uranium which is fully enriched in the

isotope U-235.

The SNM will be in the form of sintered
U02—Zr02 wafers clad in Zircaloy to form
fuel elements which in turn have been
assembled into a PWR-2 Seed-2 reactor
module. A general description of the sub-
assemblies and cluster (module without its
hafdware) is given on Page 1 "Description
of Seed 2" of the letter, WAPD-PWR-R(PH)-121,
undated, which is attached as part of
Appendix D. Each package will contain a
single module. No other form of SNM will

be offered for transport under the author-

ization requested in this application.

Neutron Absorbers, etc. - A cruciform shaped poison rod,

Docket 70-337 Date: 9/23/66

containing 1.25% boron will normally be

‘inserted into the control rod channel of

each module prior to packaging. The poison
rod will extend the full length of the
fueled section and will be locked to the

module with a positive clamping device.

However, no decrease in reactivity resulting
from the presence of this poison rod is
considered in the nuclear criticality safety

analysis,

Revision No. 2 Date: 11/6/67 Page 9
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5,2 Contents Description (cont.)
A Maximum Weight of Fissile Constituent - 21 kilograms

total contained U-235
Maximum Net Weight of Contents - 1250 pounds

Maximum Decay Heat - Not applicable

5.3 Compliance with Subpart C of 10 CFR 71

General Standards - The various materials which have been
specified for the package will not result
in significant chemical or galvanic reac-
tions. There are no specific lifting or
tie-down devices. The structural members
of the birdcage which might be used for
these purposes will fulfill the requirements

of 10 CFR 71.31.

‘General Criticality Standards - Reactivity data for the
PWR-2 Seed-2 modules is given in letter
WAPD-PWR-R(PH) -121, attached as part of
Appendix D. Independent calculations con-
firm the values given in this letter. In-
asmuch as the modules which will be trans-
ported have been completely inspected,
consideration of omitted poison can be
ignored. Figure 3 of WAPD-PWR-R(PH)-121
indicates that a single normal module will
have an effective neutron multiplication
factor (keff) no greater than 0.76 when
fully moderated and reflected. Therefore,
a single package will be nuclearly safe for

& conditions of full moderation and reflection.

Docket 70-337 Dafe: 9/23/66 Revision No. 2 Date: 11/6/67 Page 10
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5.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Single Package Evaluation - Inasmuch as a reactor module

Package Array

é;;

Docket 70-337 Date: 9/23/66

will provide inherent structural integrity
to assure the containment of fissile mater-
ial under normal transport and hypothetical
accident conditions, the necessity for eval-
uating the effect of these conditions on

the packaging is obviated. As demonstrated
under General Criticality Standards, a
single package will be nuclearly safe for

conditions of full moderation and reflection,

Evaluation - Fig. 4 of WAPD-PWR-R(PH)-121 shows

that three normal reactor modules in a squarc

array will have a k no greater than 0.98

for conditions of fsff moderation and reflec-
tion. Any bending or warping produced in

a module as the result of normal transport
or hypothetical accident conditions would
only result in misalignments between the

f£°
Since the keff is computed for bare adjacent

modules which would tend to reduce the ke

modules, the modules essentially form a
unit and consideration of interspersed mod-
eration is unnecessary. Therefore, a quan-
tity of three packages will be nuclearly

safe for conditions of full moderation and

Revision No. 2 Date: 11/6/67 Page 11
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Compliance with Subpart C of 10 CFR 71 (cont.)

reflection. It may be noted that any de-
crease in the reactivity of the three modules
which will result from increased spaéing

and parasitic neutron absorption due to the
-presence of the packaging and from the
presence of the poison rods has been con-

sexvatively neglected.

Fissile Class II Limits

No packages will be offered to a carrier for transport

as a Fissile Class II shipment.

Fissile Class III Limits

Three (3).packages will be offered to a carrier for trans-

port as a Fissile Class III shipment using the exclusive

- use of the vehicle, or accompanied by an escort qualified

‘as required by DOT Regulations.

Procedural Controls

'The steel banding specified in Section. 5.1 will be in-

stalled new for each use.

The Accountability group will be responsible to maintain

the required records on each shipment.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 12
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6. Solid Scrap Packaging

6.1

‘Packaging Description

Designation - Solid Scrap Shipping Container,
B.E. Permit #2169

Gross Weight - 350 pounds, maximum

Fabrication - The désign and fabrication details for the
Solid Scrap Shipping Container are given
in drawings  AFD-C-001 (6 sheets) which is
attached as Appendix B to this application.

Coolants -~ Not applicable

Contents Description

Radioéctivity - Not applicable

Identification and Enrichment of SNM - the SNM will be
unirradiated uranium at any enrichment up

to fully enriched in the isotope U-235.

Form of SNM -~ the SNM will be in the form of dry process
scrap, such as chips and parts of fuel
elements, occurring in the manufacture of

nuclear reactor cores.
Neutron Absorbers - Not specified.

Maximum Weight of Fissile Constituents -~ 2.0 kilograms

total contained U-235.
Maximum Net Weight of Contents - 90 pounds

Maximum Decay Heat - Not applicable

Docket 70-337 Date: 9/23/66 Revi'sion No.2 Date: 11/6/67 Page 13
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6.3 Compliance with Subpart C of 10 CFR 71
| General Standards - The various materials which have been
| specified for the package will not result
in significant chemical or galvanic reac-
tions. There will be no specific lifting

or tie-down devices.

General Criticality Standards - A single package will be
| safe for conditions of optimum moderation
and full reflection. The 2 kilogram limit
"on the maximum weight of U-235 which will
be loaded into this package limits the
average fuel density to approximately 0.17
grams of U-235 per milliliter. This den-
sity is typical of solutions. Figure 3 on
page 15 of TID-7016, Rev. 1 shows that an
infinitely long 5-1/2 inch diameter cylinder
is nuclearly safe for all degrees of moder-
ation and reflection at this U-235 density.
In addition, information given on page 67
of TID-7019 indicates that a maximum of 2
kilograms of éontained U-235 as solid scrap
can safely be shipped in a 6 inch inside

diameter container.

Single Package Evaluation - The results of hypothetical
accident condition drop tests on a package

structurally similar to the Solid Scrap

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 14
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6.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Shipping Container are reported in ORNL-
3735.1l

formation than that reported because the

Our container will have less de~

axial load will be approximately 30 pounds
per foot instead of the 90 pounds per foot
used by Oak Ridge.

The necessity for the Water Immersion con-
- dition is obviated by the assumption of
optimum moderation in the nuclear safety
analysis. The necessity for the Thermal
condition is obviated by the limitation of

the contents to solids.

Package Array Evaluation - A triangular pitch array was
assumed, since this is the more reactive

arrangement.

It was assumed there was a 10% reduction

in dimensions as a result of a 30 foot drop.
This assumption seems reasonable as shown
in the document ORNL-3735., We would antic-
ipate»less deformation since our axial
loading per inch is smaller. Results of

drop tests performed by Nuclear Fuel Servicg

+

/1 Shappert, L.B., "Results of Impact Tests Performed on
55-Gallon Drum Type Birdcage,” ORNIL 3735.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 15
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6.3 Compliance with Subpart C of 10 CFR 71 (cont.)

appearing in Docket 70-143 showed a de-

formation of 0.125 inches on an end drop.

Data for reflected arrays was plotted,
Figure 6.3.2, using the ratio (average
uranium density in the array to the original
density) versus the critical solution

volume of the array.ll- Experimental data

is available for two arrays. The data was
extended for larger arrays by calculations
using the NBé method. In plotting the data
the methacrylate plastic was homogenized
into the system. Due to the homogenization,
~the solution concentration becomes 315 grams
U-235/liter instead of 384 grams U-235/
liter. In the region from 250 to 800 grams
U-235/1iter the critical volume remains
comparatively constant. Since the U-235
concentration in the proposed array is

170 grams/liter, conservatism is introduced

in the calculations.

/1 Thomas, J.T., "Criticality of Large Systems of Subcritical
U (93) Components" ORNL-CDC-1

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 16
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6.3 Compliance with Subpart C of 10 CFR 71 (cont.)

The critical number of packages was adjusted
for inter-unit moderation by dividing by a
correction factor of two (2)_L§ This fac-
tor is applicable for an H/X 2 25, which

is conservative for the dilute "smeared"

system being considered.

A tabulation of the significant data
evolved during the evaluation is given in

Table 6.3.1.

6.4 PFissile Class II Limits

Eight (8) packages will be offered as a maximum Fissile
Class II shipment. Each package will be assigned five (5)

radiation units.

6.5 Fissile Class ITI Limits
| Twenty (20) packages will be offered as a maximum Fissile
Class III shipment using the exclusive use of the vehicle
Oor accompanied by an escort'qualified as required by

DoT Regulations.

/2 Brown, C.L., "Criticality Safety in Transportation and
‘Storage" Proceedings; Nuclear Criticality Safety, National
Topical Meeting, 13-15 December 1966, SC-DC~67-1305.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 17



TABLE 6.3.1

~Package Array Evaluation Data

Undamaged
Inner Container Volume . 11.65 1.
Outer Container Volume 8.36 ft3
Original U Density (/g) 170 g U-235/1
"Smeared" U Density (/) | 8.5 g U-235/1
‘Density Ratio Qfgﬂzg 0.05
Critical Volume (from Fig. 6.3.2) 980 1.
Critical No. of Packages . 83.6
Critical No. of Mod. Pkgs. 41.8
Allow. No. Fissile II Pkgs. 8
Allow. No. Fissile III Pkgs. 20

Docket 70—337 Date: 9/23/_66 Revision No. 2 Date:

11/6/67

SNM-338
Shipping - WAED

Damaged

11.65 1.

6.02 £t>

170 g U-235/1
11.7 g U-235/1
0.068

540 1.

46.3

23.1

11

23

Page 18
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Procedural Controls

Prior to the first use of each new ‘packaging, it will
be inspected to assure compliance with the requirements
specified in this application. In -addition, the in-

. 3

spector will assure that the'packaging is suitably

identified, including a unique serial number.

Each package will be visually inspecfed prior to each
use. If damaged or deteriorated components are de-
tected, they will be repaired or replaced so as to
restore the packaging to essentially "like-new" con-

dition.

The Accountability Group will be responsible to maintain

the required records on each shipment.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 20
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7. PWR Contract Packaging

7.1 Packaging Description

Designation ~ PWR Contract Shipping Container,

B.E. Permit #1270

Gross Weight -~ 260 pounds

Fabrication - The birdcage will have outside dimensions

Docket 70-337 Date: 9/23/66

of 2' by 2' by 5-1/2' to 6' long. It will
be fabricated of slotted 3" x 1-1/2" x
0.104" steel angles, fastened with 3/8"
steel machine bolts. The fuel containerl
will be centered in this frame with sec-
tions of slotted steel angle bolted directly
against the six sides of the box. The
angles will form a steel framework around
the‘fuellcontainer to provide geometric

restraint. See Figure 1 in Appendix C.

The fuel container will be a 14 gauge.
stainless steel box with a maximum outside
cross sectional area of 8.5 square inches.
The box will have a hinged 1id and Neoprene

gasket. See Figure 2 in Appendix C.

After mounting the fuel container in the
birdcage, the additional lengths of angle
will be bolted in place to provide the
restraint on all sides which has been pre-

viously specified.

Revision No. 2 Date: 11/6/67 Page 21
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7.1 Packaging Description (cont.)

Coolants - Not applicable
Activity - Not applicable

7.2 Contents Description
Identification and Enrichment of SNM - The SNM will be
unirradiated uranium fully enriched in the

isotope U-235.

Form of SNM - The SNM will be in the form of clad fuel
elements. The elements, as loaded for
transport,'will measure approximately
.090" x 3.5" x 48". The maximum loading
of any element will consist of 160 grams
U-235 in the form of sintered uranium oxide

wafers in a bonded Zircaloy 2 cladding.

Neutron Absorbers, etc. - Not specified. No decrease
in reactivity resulting from this type of
material is included in the nuclear safety

analysis.

Maximum Weight of Fissile Constituent -

2 kilograms total contained U-235
Maximum Net Weight of Contents - 240 pounds

Maximum Decay Heat - Not applicable

Docket 70-337 Date: 9/23/66  Revision No. 2 Date: 11/6/67 Page 22
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7.3 Compliance with Subpart C of 10 CFR 71

General Standards - The various materials which have been
specified for the package will not result
in significant chemical or galvanic re-
actions. There are no specific lifting or
tie~down devices. The structural members
of the birdcage which might be used for
these purposes will fulfill the require-

ments of 10 CFR 71.31.

General Criticality Standards - A single package will be
nuclearly safe for conditions of optimum
moderation and full reflection. The 2
kilogram limit on the maximum weight of
U-235 which may be loaded into this pack-

aging limits the average fuel density to

less than 1 gram U-235 per milliliter.

This density is typical of solutions.

Table I of TID-7016, Rev. 1 shows that a

5 inch diameter 'is nuclearly safe for all
degrees of moderation and reflection at any
enrichment. The 8.5 square inch cross-
section of the fuel container is equal only
to the cross-sectional area of a 3.5 inch

diameter cylinder.

Since the contents of the package will be
restricted to solid, clad material, con-
sideration of liquid contents is not

applicable.

Docket 70-337 Date: 9/23/66  Revision No. 2 - Date: 11/6/67 Page 23
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7.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Single Package Evaluation - A sample package was subjected
to the Water Spray, Free Drop, Penetration
and Compression conditions incident to
normal transport. These tests had no effect

on the integrity or geometry of the package.

A sample package was subjected to the Acci-
dent Free Drop and Penetration Tests and |
displayed no significant damage. The
necessity for the Water Immersion condi-
tions is obviated by the assumption of
complete flooding in the nuclear safety
analysis. The calculated H/U-235 ratio for
a flooded package is 7.5, which is very

ﬁﬁ% ' : | undermoderated. Any lesser water density
would make the package even less moderated.
The calculated keff of a single packagg at
this moderation when fully reflected is
0.54. The necessity for the Thermal con-
dition is obviated by the limitation of

the contents to clad elements.

See Westinghouse Atomic Power Laboratory
Report WAPD-O{AO)-3951, attached as part
of Appendix C, for details of the testing

‘performed on the package.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 24
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7.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Package Array Evaluation - Inasmuch as the Accident Free
Drop Condition results in no appreciable
damage to the package, any number of pack-
ages would be nuclearly safe if the array
were flooded, since each fuel container
would be isolated from any other by more

than 12 inches of intervening water.

If the water were to drain away, it could
leave the fuel containers moderated. Hand
calculatiéns were carried out to determine
the maximum keff of the array assuming
flooded containers and a range of inter-
stitial moderations. The package arrange-
gaa ' ment was assumed to be three wide by two

high with an infinite length.

The values determined for the principal
guantities derived during these calcula-

tions are tabulated below:

Interstitial Unit

Water Package Interaction Array
Density - % Kefs Probability Kefs

0 0.20 0.077 0.22

1 .0.37 0.086 0.41

3 0.37 0.113 0.42

5 0.54 0.106 0.60

10 0.54 0.072 0.58

30 0.54 0.009 0.545

100 0.54 0.000 0.54

Docket 70-337 Date: 9/23/66  Revision No.2 Date: 11/6/67 Page 25
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Compliance with Subpart C of 10 CFR 71 (cont.)

Using the same procedures the maximum keff
for an array of nine infinitely long
containers arranged three wide by three
high increases to 0.655. Considering the
reduced effect of adding additional, more
remote circumferential containers, an array
of thirty-six finite length containers in

a six wide by six high arrangement would

have a ké conservatively less than 0.90.

£f£
Thus a quantity of 36 of these packages
will be nuclearly safe in any array under

the assumed accident conditions.

Fissile Class III Limits

A maximum of thirty-six (36) packages will be transported
as a Fissile Class III shipment using the exclusive use
of the vehicle, or accompanied by an escort qualified as

required by ICC Regulations.

Procedural Controls

Prior to the first use of each packaging on or after the
date of this application, the packaging will be inspected
to assure compliance with the requirements specified in
this application. In addition, the inspector will assure
that the packaging is identified with a suitable model

and serial number.

Docket 70-337 Date: 9/23/66  Revision No. 2 Date: 11/6/67 Page 26
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7.5 Procedural Controls (cont.)

Each packaging will be visually inspected prior to each
use. If damaged or deteriorated components are detected,
they will be repaired or replaced so as to restore the

packaging to essentially "like-new" condition,

The AcdoUntability group will be responsible to maintain

thebrequired records on each shipment.

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 27
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Item {see Sheet 2)

Gasketed End Cap _
1-1/4" x 1-1/4" x 3/16" angle iron
3" x 1/4" flat stock

6 inch schedule 120 pipe

55 gallon Spec. 17H drum

1/4" thick gusset

1/4" plate

SN oMb wN

AFD-C-001
Sheet 3

Figure 3 - Process Scrap Shipping Container
Items Identified in Figure 2
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WELD

» » »
ANGLE [RON

GASKETED
Y PIPE CAP

. SECTION A-A

SHEET 4
- AFD-c-o001 .
CJ.-E .PIROS 7 soﬁé"

Figure 4 - Process Scrap Shipping Container
Top Spacer Ring Assembly
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WELD

»
1A% 1) x¥e
ANGLE IRON

WELD

tTioN B-B
. SHEET & |
HAED —-C-001 .

LI E. PiROS °;/so,/§r

Figure 5 - Process Scrap Shipping Container
Middle Spacer Ring Assembly
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STEEL PLATE

WELD NG
~STEEL RING

WELD ALoN¢
" GUSSET

EL
AROVND

PIPE END

WELD GUSseT

.. SECTION c-C .

SHEET 6
N AFD—-c-001
LI E. PlRoS 375@4}7._

Figure 6 - Process Scrap Shipping Container

Bottom Plate Assembly
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WaXD-0(£D¥-3951
August 1966
APPENDIX C
WESTINGHOUSE ATOMIC POWER LABORATORY

TEST REPORT SIOTTED ANGLE BIRBCAGES
BE $1270

DESCRIPTION OF CONTAINERS

Bureau of Fxplosives Permit 71270

This is a "Birdcage” type shipping conteiner. It consiste of a 1b gege steel
or sluminum box centered in e frave xade of slotted steel angle 3" z 1-1/2" x
0.014", fastened with 3/8" machine bolts. The frams 158 a 2~foot square mzasur-
ing 5 to 10 feet in length. The box, vhich hes a piaws hinge 1id and necprene
gasket, may be of a variety of aross sertions, tut noae exceszds 20 square
inches. It is centered in the birdeoge frame with bolted sections of slotlied
angle and in addition, is banded io the deck of the frame by 3/h" stesl bandiag.
Witen an aluminum box is used, it is centered in the birdeeze with sections of
slotted steel angle bolied éirectly agalust all 6 oides of the box farming a
steel framework arourd the aluminum box to provide geometrie resiraint vhich
will withstand a "standard fire”. Buresu of Explcsives® letter 25-16-17h4
dated September 22, 1961 authorizes use of this container Por shipment by car-
load or truckload lots only for not rmore thaa 27C0 millicuries of radioactive
material per conteiner. (Figure 1)

Rormal Transport Test Conditiens

AEC Appendix 0529 specifies that a contalner must withstand the normal conditions
of transport (impact, peretration, weter spray, and ccmpression) without @anmege to
the package or loss or displacement of radioactive material.

A. Tmpact - "A free drop, from & helgat of b feet, onto an unyielding, flet
horizontsl surface, ¥ith the pzeXage atrikirg the surface in such a position
as to sufler the maximum damage.”

B. Penetration - "Tfac impaet of & 12-pound steel cylinder, 1-1/ L inches in
diameter, dropped from 2 height of & feet s0 as to strike with the flat eri of
the cylinder onto the externel surface of the packege vhich is wost vulperable
in terms of causing loss of contained matarial.”

C. ¥ater hgx_rﬂ - "A water sprgy of not less thew one gallon per minute directed
onto the package, with eaechx sife exespt the botion beirg exposed to the sprey
for 30 minutes. The bottom of the pacskage skail be situated s0 as poct to k2

- immersed in water.”

D. Compression - "A compressive lead equivalent to five times the weight of the
package or 2 pousds per squore inch times the verticolly projected area in
square inches ol the uprightv peckage, waichever is grestevr. Toe Joad shzil be
applied unifoirmly to the two opposite zides of tae packoge where ore of those
sides is the side on vhich the packege would rest in 1ts normal position. Sae
load shall be applied for & period of 2k hours."
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I 5. Water Sproy Test

; . a. Rate of water sprey - L.l zellons/minute.
| b. Time conteiner exposed to spray - 30 minutes.

: ¢. Position of conteiner - Positicred atop a mesal sikid so as to ensure
f that conteirer weuld ot be immersed in water dwing test.

d. We:.ght of container - before test - 118 1ovs,.
. -~ aftexr test <~ 118 ibs. |
Tet weight change - Fone

e. Description cf test effecis - There was no water leska oe into the
rectanguliar cross sechiion box 35 evidenced by the Zact there wes
no net weight cheoge. Also, upoa opealng the contalper, no water
wvas found inside.

. Date test pewrformed - Septomber 16, 1955,
g. Perforined by - E. Jactison.
h. witnessed by ~ C. W. Zughes, W. Stero.
6. Compressica Test;

a. Gross weight of condzianer - 163 lbs.

b. Test specificstions {5 tinis container veizat of 2 J‘b"/so. inech

tines verticrlly-projr2ield cren in 2guore iaches of the upright

container, woichever is grasier).

(1) Five tines eonioiacy welsnt - 5 x 163 o = 8315 bs.

(2) verticaily-projevics eree ~ 1728 sg. ivsher; srea x 2 1bs = 3456 1bvs.
c. 2etunl test lead used - 3533 1ns.
d. Des"rt vtion of togt Lowd - Tight S5~galion Sruns ¢onieiring silicon

carpide grit, sné ons wachion nalist and oae mzital sldd plaeced atop
the tested ovirdcenme.

e. Duration of test ~ 2% hours; Storsed - 9:00 2 on 9/15/65
: meed - 9:03 1..:1. on ©f156/65
£. Description of ’r, cet 2iMaena -~ AL the end of the vest there wes ao
discerpible effeat oz tas birdease. ‘

g. Ferforza& by -~ A. Uly-s.

h. Witnessed by - ¥. Stako, A. Ulyos.
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Accident Test Corditicunz

ATC Appendix 0520 spacifics that 2 contnluer wmush meet the accidevt test
conditions spocified (iwpart, puncture, fire eui lmmesreion) in ocder to woat

-~

the requirexents for Fissile (lasz ¥ and IT shipwents.

A. Jmpact -« A $ree Grop, Iy 2 helght of 30 feeth, onte an wyyielding, flat,
. > oy . - . - .. N N
BOrizootal surface, with the packese striking the swwface ia such & position
as to suffer the maximm demeges; followed by the puuciure test,

B. Puncture - A f2ll cnto & cylindrical taxget through ¢ Msimace of U0 iuchesn
weasured frox the lowest polut of the packege to the surface of +tha terged,
striking the torged in surh 2 pesiticn es to suffor the mosimun dzeoze. Yae
eylindricel targzt shall be the flat, borizontal epd surfoce of a verticsd,
golid, structural carbon sie=l cylinrder, 8 inmches lorg snd 6 laches (+0.2
inch) in diemeier. The edges of ths surfece nny be rounded to 8 radifiz of
not more then 0.25 inch. The bdar ghall be rigidly mounted on & {lat norizoatal
urylelding swwiace; fulloved by the fire tesst. .

C. 7Fire - Emcoure o the oemditicns of the Tirst hovr of the staecdavd tinme -
temperature curve (see IFTN Fo. 251, or AST Design 2 119-81): folloued Ly
the imrersion test. _

This test was not conducted sive2 th: conteiners sre of 211 sieel con-
struetion and in those coases vhere an vminun box is used it iz surrounded
by a steel frameuorik to provide gecmotrice restraint vhich will withstend
"gtandard fire."

D. Immergion - Jumersion in tater no that the packege is at least three feet
below the surfzez for 2L hours.

1. X8entificatica - sec Figure 1

Dimensions of blrdesge frame Gested ~ 2 fost squore by 5 feed
long.

2. Weight

a. Weight of outer contaizer {with vectanguelisx crons section
box) ~ 10 1bs.

b. Simulated Shipmert - She=l plntes 12C ibz.
c. Totel gross weiglt - &80 1bs.
3. Impact Test

&. Surface uned fo - &
lecated hrhing Scorger 13 at Helsis.

b. Swface of eantaiuer - >0, D vhe Fol), fren 36-Feet,
tre birdocge wes dramped witk its Inns o reriical of the
2 Poot coquere: trhe noint oFf jmnzed v e botian side.

T~



sy

b,

Ce

a.

Eeight of 2l - 30 feet e mozouwred foon the grousd T the

potton of the birdeoze whilch was suspeaded on o trugd crpnRs.

Descriphion of test effectis - o gignificnnt domage oTeuwrsl

to the contniner. There was 5o Joss of wmierial ¥y tha 22x
FAYS

por was thove sy aisplacexont of the bon from wae cuzcber of
the blrdczge.
Tate test merformsd ~ ey 11, 186h.

Perforped by h. Uigas.

Witnessed by W. B. ‘homss, C. W. Bughec.

Pollowed by Punoture Test

a.
b.
Ce

a.

(-

Surface used Jor test - hadineh reinforesd concrete floor
et ground level used for & :

4

Weight end messurtuent of coylinder - 78 Yoz. 8 inches in
length and 6 inch:s in disneter.

Surface of contetaer tesied - the long awis of the birdeage
g ]

- frome.

Eeight of drep ~ D imehes, o5 meoswred Drom the top of the
cylinder to the boihom of the uirdeage “hieh was positioncd
a&top the forks o? a hi-iifh. )

Deseriptica of test effecis ~ There was siight dietortion of

the angle iron frase ot the point of izumet. There was uo
effect cn the box.

Tmersicn Tost

that ave sefe sren iF the coatolner is opiimal
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©reds were completely withdravn {ron the essaubly. It is estivated |
TRe?T ©f this core is less thon 0.9 85, which is cousistens w::‘.t ui:-’.’ c
T elpeavelua of 0.93. This three cluster ervangomesnt is
siuglie elusiter. This m(‘a&ll‘t‘&‘_"’lt coulirms thet a2 sic-g.“zc:
Jonounpelsoned and molerated &t ({ ¥ is subiriticsl and by ©
< with ke emlouloted valve. It is concluded thet the ca
iom.s - wibh neascneble eceurecy bhe Sezree of neutron meliipliicat
L JUBSTLLE 2 .less ¥

fec
- eonfigurations. However, quantliniive results beeos:
v Gepert frex: Just eritical ecnditicns

RN INN

. the r\.sultr-' of se veral caleuistions are Vp-“esen J.
gen performed to &sgess t.‘za xm:lol.,, cation fector for the corzu'c:.o*"'
-' 4.9.’010_ 1. Al.. c:ucu‘.a' 100nE are ?o" co..lant tr*mperature., of

f
[ Rt

. . .. A _"-.‘ e

- _ “EADIS 1 RS
COM- CT;P*sT.LOI‘E 5D €O I"‘IOE:S C J-?D?.ITE.)

L,

- v -

E L .

ST i. ) A:b.-.(}-uu.,
S honinal E’v.,,.' ‘ :'?,'-",Ecm..n:... T‘u:"
St . > Nomine}) Borca {. Ho Boron -
-l .o BoRed cos f h’o Rc:l
' Nomimel Fuoi ! Tiominal T Fual
_ o ! Nomimal Bovon .} ‘Hg Borom .
) Ho Red' - H_o Rclv -
Kommal F '*ﬂ S ﬁnmn“’ Fu.:zl

: '__ L A - ~:7i0 7 Nowipal Boron  : No Borcn
* _;f“ T T Ho Rod -.. .i Peo Pu«l

‘stQUBi‘G bevey R Eo...in&. Fual L Is’o..;ln A 1‘» \3. .
R L R s ~-Ncminal Boren - Ko Boron -
SR S o L 'Hc Rc;._:}. _ Cd HoR--..' R

3

.
.

[}

.- - Toe etporual conditicn considcred hera ( noairal 1L°l
" repreconds e wore iﬁltir'" casz from the stanldpoint of eri
: eithhr the dowdle Fusl loading exd normol poisca lozding case or b
i+ - Tof polson elezentd for fusl elemants or the fnsorrces eryeagersnd of
s 0 In ke swbassemd .,J or 1223, onooteling
. indtented that tho ercess reactivity gainod by doubhlis Licg the foeod ’f'”"‘r:;,‘ i
Coe o thon thet geinsd by caitting the sclf-chiclded burnsblo ro-.z;e‘ - In o e
“h ..

d

12 21l most reastlve plates are vzzd. : DResirn otvliscg

t";

PRGN T,

- ) . *

D l

1T : '

. N ¢ . .

. . T - .

i . ‘; -~
A i - -
S > i T .

A i . i v - Col.

et R . : . - P S S,

- . . . [ LR . - :
4 C, I S R .

.- . - i v



) ’ ) ' . . L. . - - -
: ¢ . .
APPENDIX D i SNm-338 . L
' , ; Shlpp:r.ng WAED
ison eod sup_nox- ts are not resldily interchenseable L .
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, A. Sesd Subsss thiizs-In-ldne . o _.'- PR
S 0T - Caleulaiicas have beew ;ev’?or d repreceuting cne,: tvo, thrae, fc',v* B
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" beep performad for 1x 1, 2x 2, 3 x 3, end b x & arrays. The resulis eve .
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S
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: ".clu.,’c«c - :
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Westinghouse Electric Corporation

3 Gateway Center
Box 2278, Pittsburgh, Pa. 15230
February 15, 1967

M{f_,‘

7 Y
U. 8. A Enexrgy Commission
Divisjon of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338,
: Docket 70-337 to Authorize Use of Shipping Package

Gentlemen: g piv of Compliance

The Westinghouse Electric Corporation hereby requests
an amendment to the subject license to authorize the delivery
- of special nuclear material to a carrier for transport in the
ﬁﬁ% packagings described in the attached application.
The attached application makes no attempt to
respond to the comments contained in your letter dated 11/8/66
concerning the packages which were previously submitted on
9/23/66. The requirement for the earlier packagings is still
. being reviewed, and the necessary additions and/or corrections
will be transmitted as a subsequent revision to this application.
The packages described in the attachment are separate and dis-
tinct from those described in our 9/23/66 transmittal, and we
hope that they can be approved separately, ideally on or before
March 1, 1967.

Please send the license amendment to me at the above
address.

If you have any questions, please write to me at the
above address or telephone me collect, 412-255-3907.

Very truly yours,

TEMg_Q  LOELAL o

License Administrator
froes oL AR

Attachment: License Amendment -,
Fiig)

6 cories transmitted
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@ iy Westinghouse Electric Corporation

3 Gateway Center
Box 2278, Pittsburgh, Pa. 15230

September 23, 1966

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for Amendment of License SNM-338,
Docket 70-337, to Authorize Use of Shipping
Package

Gentlemen:

For D% 2f Complianca

The Westinghouse Electric Corporation hereby requests
an amendment to the subject license to authorize the delivery
of special nuclear material to a carrier for transport in the
packagings described in the attached application. These pack-

agings will be used by the Westinghouse Atomic Equipment
Division.

The license amendment should be sent to me at the
above address.

If you have any questions, please write to me at
the above address or telephone me collect, 412-255-3907.

Very truly yours,

W P Sihonidd

Karl R. Schendel
License Administrator

Attachment: License Amendment

6 copies transmitted
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REVISION RECORD

Revision Date of

No. Revision . Pages Revised Revision Reason
"1 - 2/15/67 15 - 20 Added Part 6, Solid Scrap
‘ Packaging '
1 2/15/67 21 - 26 Added Part 7, PWR Contract.:

Shipping Container

1 2/15/67 Appendix B Added

1 2/15/67 Appendix C Added

@“

Ao
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Introduction

An amendment to License SNM-338 is hereby requested to
authorize the delivery of special nuclear material to a

carrier for transport in the packagings described herein.

Correspondence - Return Address

The license amendment and any associated correspondence should
be sent to Karl R. Schendel, Westinghouse Electric Corporation,

Box 2278, Pittsburgh, Pennsylvania 15230.

Administrative Control

The administrative control of the packaging operations will
be carried out in accordance with the requirements contained
in the Westinghouse Electric Corporation Health Physics
Manual, as amended. Currently, the latest revision of this

manual is Revision V, dated May 1966.

PWR Seed Fuel Element Packaging

4.1 Packaging Description

Designation - PWR Seed Fuel Element Shippiﬁg Container,
B.E. Permit #1270

Gross Weight - 260 pounds

Fabrication - The birdcage will have outside dimensions
of 2' by 2' by 5-1/2' to 6' long. It will
be fabricated of slotted 3" x 1-1/2" x
0.104" steel angles, fastened with 3/8"
steel machine bolts. The fuel container

will be centered in this frame with sec-

Docket 70-337 Date: 9/23/66  Revision No. Dote:  Poge 3
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4.1 Packaging Description (cont.)

tions of slotted steel angle bolted
directly against the six sides of the box.
The angles will form a steel framework
around the fuel container to provide geo-
metric restraint. See Figure I in

Appendix A.

The fuel container will be a 14 gauge
aluminum box with a maximum outside cross
sectional area of 10.5 square inches. The
box will have a hinged 1id and Neoprene
gasket. See Westinghouse Dtawing 917F 562
in Appendix A.

After mounting the fuel container in the
birdcage, it will be banded in a minimum
of three .places, using 3/4" steel banding.
This banding will further secure the 1lid
énd also aid in maintaining the container

in the trough formed by the steel angle.

Coolants - Not applicable.

Activity - Not applicable.

Docket 70-337 Date: 9/23/66

Revision No. Date: Page 4
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Contents Description

Radioactivity - Not applicable

Identification and Enrichment of SNM - The SNM will be
uranium at any enrichment up to fully
enriched in the isotope U-235.

Form of SNM -~ The SNM will be in the form of clad fuel
elements and fuel assemblies. In the clad
Aform, the elements or assemblies will not
disruptively react or decompose at the
Accident Thermal Condition. No chips,
powders or solutions will be offered for
transport in this packaging under the
authorization requested in this applica-
tion.

Neutron Absorbers, etc. - Not specified. No decrease
in reactivity resulting from this type of
.material is included in the nuclear safety
analysis.,

Maximum Weight of Fissile Constituent -
2 kilograms total contained U-235.

Maximum Net Weight of Contents - 120 pounds.

Maximum Decay Heat - Not applicable.

Docket 70-337 Dole: 9/23/66 Revision No. Date: Page 5 '
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4.3 Compliance with Subpart C of 10 CFR 71

General Standards - The various materials which have been
specified for the package will not result
in significant chemical or galvanic re-
actions. There are no specific lifting or
tie-down devices. The structural members
of the birdcage which might be used for
these purposes will fulfill the require-

ments of 10 CFR 71.31.

General Criticality Standards - A single package will be
nuclearly safe for conditions of optimum -
moderation and full reflection. The é |
kilogram limit on the maximum weight of
U-235 which may be loaded into this pack-
aging limits the average fuel density to
less than 1 gram U-235 per milliliter.
This density is typical of solutions.
Table I of TID-7016, Rev. 1 shows that a
‘5 inch diameter is nuclearly safe for all
degrees of moderation and reflection at any
enrichment. The 10-1/2 square inch cross-
section of the fuel container is equal
only to the cross-sectional area of a

3-3/4 inch diameter cylinder.

Since the contents of the package will be
restricted to solid, clad material, con-
sideration of liquid contents is not

applicable.

Docket 70-337 Dole: 9/23/66 Revision No. Date: Page ¢
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4.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Single Package Evaluation - A sample package was subjected

Package Array

Docket 70-337Dote 9/23/66

to the Water Spray, Free Drop, Penetration
and Compression conditions incident to
normal transport. ‘These tests had no effect

on the integrity or geometry of the package.

A'sample package was subjected to the
Accident Free Drop Test and displayed no
significant damage. The necessity for the
Penetration and Water Immersion conditions
is obviated by the assumption of optimum
moderation. in the nuclear safety analysis.
The necessity for the Thermal condition is
obviated by the limitation of the contents

to clad elements and assemblies.

Evaluation - Inasmuch as the Accident Free
Drop Condition results in no appreciable
damage to the package, any number of pack-
ages would be nuclearly safe if the array
were flooded, since each fuel container
would be isolated from any other by more

than 12 inches of intervening water.

If the water were to drain away, it could
leave the fuel containers optimumly mod-
erated but minimally reflected. Calcula-

tions and a review of customer data reveal

Revision No. Date: Poge 7
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4.3 Compliance with Subpart C of 10 CFR 71 (cont.)

that the maximum credible effective neutron
multiplication factor (keff) of 2 kg. of
solid clad fuel in this fuel container
under these conditions is 0.40. From
Figure 6 on page 42 of K-1019, for a keff
of 0.40, the allowable interaction solid
angle is 5.0 stereradians. Evaluation of
a 6 x 6 array of these packages resulted
in an interaction solid angle less than
5.0 stereradians. Thus a quantity of 36
of these packages will be nuclearly safe

in any array under the assumed accident

conditions.

4.4 Fissile Class II Limits

Six (6) packages may be transported together as a Class II
shipment. Each package will be assigned 5.8 radiation
units. The number of radiation units was determined as
follows:

36 packages was demonstrated to be a nuclearly safe

quantity.
1/5 of 36 = 7 whole packages.
40 divided by 7 = 5.71 units.

Rounding 5.71 up to the nearest one-tenth = 5.8

radiation units.

Docket 70-337 Dot 9/23/66 Revision No. Date: Poge 8
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4.5 Fissile Class III Limits

Thirty-six (36) packages will be transported as a Fissile
Class III shipment using the exclusive use of the
vehicle, or accompanied by an escort qualified as re-

quired by ICC Regulations.

4.6 Procedural Controls

Prior to the first use of each packaging on or after the
date of this application, the packaging will be inspected
to assure compliance with the requirements specified

in this application. 1In addition, the inspector will
assure that the packaging is identified with a suitable

model and serial number.

Each packaging will be visually inspected prior to each
use. If damaged or deteriorated components are detected,
they will be repaired or replaced so as to restore the

packaging to essentially "like-new" condition.

The steel banding specified in Section 4.1 will be

installed new for each use.

The Accountability group will be responsible to maintain

the required records on each shipment.

Docket 70-337Dale: 9/23/66 Revision No. Date: : Poge ©
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5. PWR Blanket Fuel Element Packaging

5.1 Packaging Description

Designation -

PWR Blanket Fuel Element Shipping Container,
B.E. Permit #1096.

Gross Weight - 275 pounds.

Fabrication -

The packaging will be identical to that
described under "Fabrication" of Section 4.1,
except that the fuel container will have a
cross-section of 5-3/4" x 7-1/2" with an

area of 43 square inches.

Coolants - Not applicable.

Activity - Not applicable.

5.2 Contents Description

Radioactivity - Not applicable.

Identification and Enrichment of SNM - The SNM will be

Form of SNM -

uranium at any enrichment up to fully
enriched in the isotope U-235.

The SNM will be in the form of clad fuel
elements and fuel assemblies. In the clad
form, the elements or assemblies will not
disruptively react or decompose at the
Accident Thermal Condition. No chips,
powders or solutions will be offered for
transport in this packaging under the

authorization requested in this application.

Neutron Absorbers, etc. - Not specified. No decrease in

Docket 70-337 Dale: 9/23/66

reactivity resulting from this type of
material is included in the nuclear safety

analysis.

Revision Ne. Date: Poge 10
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5.2 Contents Description (cont.)

Maximum Weight of Fissile Constituent - 2 kilograms total

contained U-235, with a maximum loading of

33 grams U-235 per lineal inch.

Maximum Net Weight of Contents - 120 pounds.

Maximum Decay Heat - Not applicable.

5.3 Compliance with Subpart C of 10 CFR 71

General Standards - The various materials which have been

specified for the package will not result
in significant chemical or galvanic reac-
tions. Theré are no specific lifting or
tie-down devices. The structural members
of the birdcage which might be used for
these purposes will fulfill the require-

ments of 10 CFR 71.31.

General Criticality Standards - A single package will be

Docket 70-337Dole: 9/23/66

nuclearly safe for conditions of optimum
moderation and full reflection. The 33-
grams-per-lineal-inch limit on the weight
of U-235 which may be loaded into this
packaging will limit the average fuel
density to less than 0.05 grams per milli-
liter. This density is typical of solu-
tions. Figure 3 on page 15 of TID-7016,
Rev. 1 shows that an infinitely long 7"
diameter cylinder is nuclearly safe for all

degrees of moderation and reflection at this

Revision No. Date: Page 11
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5.3 Compliance with Subpart C of 10 CFR 71 (cont.)”

U-235 density. 1In addition, Figure 17 on
page 22 of the same reference shows that
for a conservative height/diameter ratio
of 5, a shape allowance factor of 2 may be
used. Therefore, a cylinder diameter of
approximately 14" will be nuclearly safe.
The cross-sectional area of 43 square
inches is equal to that of only a 7-1/2"
diameter cylinder. Since the contents of
the package will be'restricted to solid,
clad material, consideration of liquid

contents is not applicable.

Single Package Evaluation - A sample package was subjected
' to the Water Spray, Free Drop, Penetration
and Compression conditions incident to
normal transport. These tests had no
effect on the integrity 6r geometry of the
package.

A sample package was subjected to the
Accident Free Drop Test and displayed no
significant damage. The necessity for the
Penetration and Water Immersion conditions
is obviated by the assumption of

optimum moderation in the nuclear safety
analysis. The necessity for the Thermal
condition is obviated by the limitation of
the contents of clad elements and assem-

blies.

Docket 70-337 Date: 9/23/66 Revision No. Dote: Poge 12
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5.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Pack Array Evaluation - Inasmuch as the Accident Free
Drop Condition results in no appreciable
damage to the package, any number of pack-
ages would be nuclearly safe if the array
were flooded, since each fuel container
would be isolated from any other by more

than 12 inches of intervening water.

If the water were to drain away, it could
leave the fuel containers optimumly moder-
ated but minimally reflected. Calculations
and a review of customer data reveal that
the maximum credible effective neutron
multiplication factor (keff) of 2 kg. of
solid clad fuel in this fuel container under
these conditions is 0.40. From Figure 6

on page 42 of K-1019, for a keff of 0.40,
the allowable interaction solid angle is
5.0 stereradians. Evaluation of a 6 x 6
array of these packages resulted in an .
interaction solid angle less than 5.0
stereradians. Thus a quantity of 36 of
these packages will be nuclearly safe in

any array under the assumed accident con-

ditions.

Docket 70-337 Dale: 9/23/66 Revision No. Date: Page 13
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Fissile Class II Limits

Six (6) packages may be transported together as a Class II
shipment. Each packagé will be assigned 5.8 radiation
units. The number of radiation units was determined as
follows:

36 packages was demonstrated to be a nuclearly safe

quantity.

1/5 of 36 = 7 whole packages.

40 divided by 7 = 5.71 units.

Rounding 5.71 up to the nearest one-tenth = 5.8

radiation units.

Fissile Class ITII Limits

Thirty-six (36) packages will be transported as a Fissile
Class III shipment using the exclusive use of the vehicle,
or accompanied by an escort qualified as required by ICC

Regulations.

Procedural Controls

Prior to the first use of each packaging on or after the
date of this application, the packaging will be inspected
to assure compliance with the requirements specified in
this application. 1In addition, the inspector will assure
that the packaging is identified with a suitable model

and serial number.

Each packaging will be visually inspected prior to each
use. If damaged or deteriorated components are detected,
they will be repaired or replaced so as to restore the

packaging to essentially "like-new" condition.

Docket 70-337 Dale: 9/23/66  Revision No. Date: Page 14
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'Procedural Controls (continued)

The steel banding specified in Section 4.1 will be in-

stalled new for each use.

The Accountability group will be responsible to maintain

the required records on each shipment.

6. Solid Scrap Packaging

6.1

Packaging Description

Designation - Solid Scrap Shipping Container,

B.E. Permit #2169
Gross Weight'- 350 pounds, maximum

FabriCation -~ The design and fabrication details for.
~ the Solid Scrap Shipping Container are

given in drawings AFD-C-001 (6 sheets)
which is attached as Appendix B to ﬁhis

application.

Coolants - Not applicable.

Contents Description -

Radioactivity - Not applicable.

Identification and Enrichment of SNM - the SNM will be -
unirradiated uranium at any enrichment up

to fully enriched in the isotope U-235.

Form of SNM - the SNM will be in the form of dry process
scrap, such as chips and parts of fuel
elements, occurring in the manufacture of

nuclear reactor cores.

Docket 70-337 Dotee 9/23/66 Revision No. 1 Doate: 2/15/67 Page is
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Contents Description (continued)

Neutron Absorbers - Not specified.

Maximum Weight of Fissile Constituents - 2.0 kilograms

total contained U-235.

Maximum Net Weight of Contents - 90 pounds.

Maximum Decay Heat - Not applicable.

Compliance with Subpart C of 10 CFR 71

General standards - The various materials which have

been specified for the package will not
result in significant chemical or galvanic
reactions. There will be no specific

lifting or tie-down devices.

General Criticality Standards - A single package will be

~ -t 9/23/66

safe for conditions of optimum moderation
and full reflection. The 2 kilogram limit
on the maximum weight of U-235 which will
be loaded into this package limits the
average fuel density to approximately 0.17
grams of U-235 per milliliter. This den-
sity is typical of solutions. Figure 3 on
page 15 of TID-7016, Rev. 1 shows that an
infinitely long 5-1/2 inch diameter cylinde
is nuclearly safe for all degrees of moder-
ation and reflection at this U-235 density.
In addition, information given on page 67
of TID-7019 indicates that a maximum of 2
kilograms of contained U-235 as solid scraj
can safely Ee shipped in a 6 inch inside

diameter container.

Revision No. 1 Date: 2/~ 67 Page 16
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6.3 Compliance with Subpart C of 10 CFR 71 (cont.)

Single Package Evaluation - The results of hypothetical

Package Array

accident condition drop tests on a package
structurally similar to the Solid Scrap
Shipping Container are repofted in ORNL
37351l. Our container will have less de-
formation than that reported because the
axial load will be approximately 30 pounds
per foot instead of the 90 pounds per foot

used by Oak Ridge.

The necessity for the Water Immersion con-
dition is obviated by the assumptiQn of
optimﬁm moderation in the nuclear safety
analysis. The necessity for the Thermal
condition is obviated by the limitation

of the contents to solids.

Evaluation - Any numberbof packages would
be nuclearly safe if the array were un-
damaged but flooded, since each inner con-
tainer would be isolated from any other by

more than 12 inches of water.

The most reactive accident situation would
be to consider the inner containers opti-
mumly moderated but minimally reflected.

Under these conditions, the interactions

/1 Shappert, L.B., "Results of Impact Tests Performed on

55-Gallon Drum Type Birdcage,” ORNL 3735.

“1-337 F-~ - 9/23/66
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g%} 6.3 Compliance with Subpart C of 10 CFR 71 (cont.)

within the array become dominant. From
TID-7028, page 111, Figure 76, the data

for a "spatial square" indicates that the
"surface separation" of the specified con-
tainers should be greater than 22 centi-
meters for an array containing 50 units in
each of the two layers in the array. ‘Since
‘the spacing, container volume, and SNM
column height for the Solid Scrap Shipping
Container are all conservative with respect
to the units evaluated in Figure 76, a
shipmeht of 50 containers Will be nuclearly

safe.

6.4 Pissile Class II Limits

Twenty (20) packages will be offered as a maximum Fissile
Class II shipment. Each package will be assigned two (2)-

radiation units.

This quantity is more conservative than the Part 71
limit of one-half the quantity which would be safe under

the hypothetical accident conditions,

S5

Lat 70-3""7 " e 9 */66 Revision No. 1l Dote: 2 °~ 77 Pce 18
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Figsile Class III Limits

Fifty (50) packages will be offered as a maximum Fissile
Class III shipment using the exclusive use of the
vehicle or accompanied by an escort qualified as re-

quired by ICC Regulations.

Procedural Controls

Prior to the first use of each new packaging, it will
be inspected to assure compliance with the requirements
specified in this application. In addition, the in-
spector will assure that the packaging is suitably

identified; includihg a unique serial number.

Bach package will be visually inspected prior to each
use. If damaged or deteriorated components are de-
tected, they will be repaired or replaced so as to
restore the'packaging to essentially "like-new" con-

dition.

The Accountability Group will be responsible to maintain

the required records on each shipment.

"~-337 -~ 2/23/66 Revision No. 1 Date: 2/15 "~ Pag= 19
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7. PWR Contract Packaging

7.1 Packaging Description

Designation - PWR Contract Shipping Container,

B.E. Permit #1270
Gross Weight - 260 pounds.

Fabrication - The birdcage will have outside dimensions

of 2'-by 2' by 5-1/2' to 6' long. It will
~ be fabricated of slotted 3" x 1-1/2" x

0.104" steel angles, fastened with 3/8"
steel machine bolts. The fuel container
will be centered in this frame with sec-
tions of slotted steel angle bolted
directly against the six sides of the box.
The angles will form a steel framework
around the fuel container to provide geo-
metric restraint. See Figure 1 in

Appendix C.

The fuel container will be a 14 gauge
stainless steel box with a maximum outside
cross sectional area of 8.5 square inches.
The box will have a hinged 1lid and Neoprene

gasket. See Figure 2 in Appendix C.

After mounting the fuel container in the
birdcage, the additional lengths of angle
will be bolted in place to provide the
restraint on all sides which has been pre-

viously specified.
i" Coolants - Not applicable.

Activity - Not applicable.

“ ket 70=377 “m 9 °"3/66 Revision No. 1  Date: 2/17 7 Pac: 20
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7.2 Contents Description

Identification and Enrichment of SNM - The SNM will be
unirradiated uranium fully enriched in the

isotope U-235.

Form of SNM —'The SNM will be in the form of clad fuel
elements. The elements, as loaded for
trénsport, will measure approximately
.090" x 3.5" x 48". The maximum loading
of any element will consist of 160 grams
U-235 in the form of sintered uranium oxide

wafers in a bonded Zircaloy 2 cladding.

Neutron Absorbers, etc. - Not specified. No decrease
in reactivity resulting from this type of
material is included in the nuclear safety

analysis.

Maximum Weight of Fissile Constituent -

2 kilqgrams total contained U-235.
Maximum Net Weight of Contents - 120 pounds.

Maximum Decay Heat - Not applicable.

7.3 Compliance with.Subpart C of 10 CFR 71

General Standards - The various materials which have been
specified for the package will not result
in significant chemical or galvanic re-
actions. There are no specific lifting or
tie-down devices. The structural members
of the birdcage which might be used for
these purposes will fulfill the require-

ments of 10 CFR 71.31.

“arbkot 7 27 D-7 7 23/%  Revision No. 1 Date: 2/ 7 Pc- 21
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Compliance with Subpart C of 10 CFR 71 (cont.)

" rket 70-327

General Criticality Standards - A single package will be

nuclearly safe for conditions of optimum
moderation and full reflection. The 2
kilogram limit on the maximum weight of
U-235 which may be loaded into this pack-

aging limits the average fuel density to

" less than 1 gram U~235 per milliliter.

This-density is typical of solutions.

Table I of TID-7016, Rev. 1 shows that a

5 inch diameter is nuclearly safe for all
degrees of moderation and reflection at any
enrichment, The 8.5 square inch cross-—
section of the fuel container is equal only
to the cross-sectional area of a 3.5 inch

diameter cylinder.

Since the contents of the paékage will be
restricted to solid, clad material, con- -
sideration of liquid contents is not

applicable.

Single Package Evaluation - A sample package was subjecte

to the Water Spray, Free Drop, Penetration
and Compression conditions incident to
normal transport. These tests had no effec

on the integrity or geometry of the package

A sample package was subjected to.the Acci-
dent Free Drop and Penetration Tests and
displayed no significant daﬁage. The
necessity for the Water Immersion condi- -

tions is obviated by the assumption of

9/23 /66 Revision No. 1 Date: 2/ % /67 Page 22
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7.3 Compliance with Subpart C of 10 CFR 71 (cont.)

‘complete flooding in the nuclear safety
analysis. The calculated H/U-235 ratio for
a flooded package is 7.5, which is very
undermoderated. Any lesser water density
would make the package even less moderated.

The calculated k of a single package at

eff
this moderation when fully reflected is
0.54. The necessity for the Thermal con-
dition is obviated by the limitation of the

contents to clad elements.

See Westinghouse Atomic Power Laboratory
Report WAPD-O(AO)-3951, attached as part
of Appendix C, for details of the testing

performed on the package.

Package Array Evaluation - Inasmuch as the Accident Free .
‘Drop Condition results in no appreciable
damage to the package, any number of pack-
ages would be nucléarly safe if the array
were flooded, since each fuel container
would be isolated from any other by more

than 12 inches of intervening water.

If the water were to drain away, it could
leave the fuel containers moderated. Hand
calculations were carried out to determine

the maximum ke of the array assuming

£ff
flooded containers and a range of inter-
stitial moderations. The package arrange-
ment was assumed to be three wide by two

high with an infinite length.

" ocket 7C-237 De?- 9/23/°5  Revision No. 1 Date: 2/1" 67 Poc 23
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7.3 Compliance with Subpart C of 10 CFR 71 (cont.)

The values determined for the principal
quantities derived during these calcula-

tions are tabulated below:

Interstitial Unit

‘Water Pﬁckage Interaction Aﬁray
Density - % eff Probability eff

-0 0.20 0.077 0.22

1 0.37 0.086 0.41

3 0.37 0.113 0.42

5 0.54 0.106 0.60

10 0.54 0.072 0.58

30 0.54 0.009 0.545

100 0.54 0.000 -0.54

Using the same procedures the maximum keff-
for an array of nine infinitely long
containers arranged three wide by three
high increases to 0.655. Considering the
‘reduced effect of adding additional, more
remote circumferential containers, an array
of tﬁirty—six finife length containerxs in

a six wide by six high arrangement would

have a ke conservatively less than 0.90.

f£f
Thus a quantity of 36 of these packages
will be nuclearly safe in any array under

the assumed accident conditions.

Nart 70-337 P "3/66 Revision No. 1 Dater =~ '15/67 Paor 24
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7.4 Fissile Class III Limits

A maximum of thirty-six (36) packages will be transported
as a Fissile Class III shipment using the exclusive use
of the vehicle, or accompanied by an escort qualified as

required by ICC Regulations.

7.5 Procedural Controls

Prior to the first use of each packaging on or after the
date of this application, the packaging will be inspected
to assure compliénce with the requirements specified in
this application. In addition, the inspector will assure
that the packaging is identified with a suitable model

and serial number.

Each packaging will be visually inspected prior to each
use. If damaged or deteriorated components are detected,
they will be repaired or replaced so as to restore the

packaging to essentially "like-new" condition.

The Accountability group will be responsible to maintain

the required records on each shipment,

© . -Lap 70-337 -~ - 9/23/66 Revision No. 1 Date: ~ 75/67 Page 25



- WAED

SNM-338
Shipping

APPENDIX A
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Figure 1 - Process Scrap Shipping Container
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Item (see Sheet 2)

Gasketed End Cap

1-1/4" x 1-1/4" x 3/16" angle iron
3" x 1/4" flat stock

6 inch schedule 120 pipe

55 gallon Spec. 17H drum

1/4" thick gusset

1/4" plate

N OB W N e

AFD-C-001
Sheet 3

Figure 3 - Process Scrap Shipping Container
Items Identified in Figure 2
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WELD

1" x 1Ya” X Fr”
ANGLE [RON

GASKETED
PIPE CAP

. SECTION _A-A

SHEET 4
- AFD-c-o01
CO.E .PIROS 7 50/66"

Figure 4 - Process-Scrap Shipping Container
Top Spacer Ring Assembly
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WELD

.
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Figure 5 - Process Scrap Shipping Container
Middle Spacer Ring Assembly
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STEEL PLATE

/ _ WELD TO RING
/ »
/ . . _STEEL RING

WELD ALoN¢
_ GUSSET

JVEL
\ AROVHD
F"’é END

v

WELD GUgseT

. SECTION ¢-C .
SHEET 6
' AFD-c-001 .
L E. PlRos 3?3&4‘1-_

Figure 6 - Process Scrap Shipping Container
Bottom Platée Assembly.
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APPENDIX C
WESTINGHOUSE ATOMIC POWER LABORATORY

TEST REPORT SIOTTED ANGLE BIREDCAGES
: BE #1270

DESCRIFTION OF CORTAINERS

Bureau of Explosives Yermit 71270

This is & "Birdcage" type shipping conteiner. It consiste of a 1b gege steel
or eluminum box centered in e frame rade of slotted steel angle 3" x 1-1/2" x
0.01k", fastened with 3/8" machine bolte. The frames is & 2-foot square mzsur-
ing 5 to 10 feet in lensth. The box, vhich hes a piavo hinge 1id and pecprene
gssket, may be of a veriety of cross sertions, but none excesds 20 sguare
inches. It 18 centered in the birdecge frame with bolted secctions of slotled
angle and in addition, is bonded to the deck of the frame by 3/b" steol bandiag.
Wnen an aluminum box is uwsed, it is centered in the Dirdeege with sections of
slotted steel angle bolted directly ageinst all 6 sides of the box forming &
steel framevork arourd the alumimm box to provide geometrie resiraint which
will withstand a "standard fire". Purecu of Explosives? letter 25-16-1T74
dsted September 22, 1961 authoriges use of this contziner for shipmeant by car-
load or truckload lots only for not more then 2700 millicuries of radioactive
opaterial per container. (Figure 1)

Formal Transport Test Conditicns

AEC Appeundix 0529 specifies that a contalner tmst withstand the normal conditions
of transport (immact, penetration, water spray, end ccmpression) without damege to
the package or loss or displacement of radiocactive material.

A. TImpact - “A free drop, from & height of b feet, onto an unyielding, flot
horizontsl surface, with the package strikirg the surface in such & position
as to suffer the maxdumm damage.”

B. Penetration - “fhe impzct of & 12-pound steel cylinder, 1-1/4 inches in
diameter, dropped from a heighat of & feet so as to sirike with the flat cri of
the cylinder onto the externel surface of the packsage which is wost vulneradle
in terms of causing loss of contained mabteriai.”

C. ¥ater Sproy - "A water sprgy of mot less then one gellon per minute directed
onto the package, with esch side excspt the botiom beirg exposed to the sprey
for 30 minutes. The bottom of the packsge shall be situated s0 a&s met to e
immersed in water."

D. Compression - "A compressive lead equivalent to five times the weight of the
package or 2 pounds per sguecre inch times the vertieslly projected arez in
square inches of the upright peckage, uhichever is grester. The loed shzil be
applied uniformiy to the two opposite sides of the package vhere cue of those
sides is the side on vhich the packege would rest in its normal position. She .
load shall be applied for a period of 2k hours.”
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Couteiner Tested - 5° x 2' x 2° Slotted hAngle Birdeage B of E Permit No. 1270

l. Identification - See Fagure 1 for picture showing birdecage ready for
shiprent apnd an eunply rectanguler vox.

Dimensions of birdeage frame tested -~ 2 feet square hy

5 feet long.
2. Feight
&. Weight of outer conteirer (with rectanguler cross section box) -
118 1bs.

b. Simlated shipmsnt - Steel pletes - 45 1ovs.
¢. Total greoss weight -~ 183 1bs.
: 3. Impact Test —

a. Surface used For test - heinsh reinforced conerete flcoor at ground
level used for loading fock.

: b. Surface of conteliner tested - birdenge dropped with ite long axis
S horizontel; point of impact wes the long edge of the freme.

c. Height of fell - 4 feet, &s measured from the ground to the bottom
of the forks of & hi-lift supporting the birdeage.

d. Description of test effccig - there was negligible effect on the
gtructure of the birdceage.

e. Date test perforned - September 17, 1955.
f. Perforied by -~ A, Uiy=z
g. Winessed by ~ . Stanko, A. Ulyasz.

L, Ppenctrsition Testh

2. Weight and meastremsmi of oylinder used - 12 Ibs, 36-1/8 inches
in length and 1-1/% inches in Slomoder.

L ]

b. Surface of coninainer feghed - the flat e¢nd of the cylinder struck

the top of the reciounder Bl

c. Eelight of cylinder droy -~ & Teet, az mecowred forom the top of the
rectengaiar beox o tha bothom of the dorks of a ni-15iTt supporting
the cyiinder.

d. Descrlpbion of test effects - & circuler deat waz made on the
rectansulie Tox; hovorer, no penctrahion cccurred.

e. Debte test perforwed - Geptevber 17, 1955.
£, Performed by « A, Wyxos.

o - -~

ge Witnacsed v « . iyl AL Ulyos
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! 5. Water Spray Test
; . a. Rate of water sprey - 1.1 gellons/minute.
| b. Time conteiner exposed to spray - 30 minutes.

: c. Position of contoiwver - Positicned sicp a motal skid =0 as to ensure
! that contairer would :ot be immersed in water dquwring test.

d. Weight of container - before test - 118 lbs.
. S . .~ after test - 118 los.
Net weight change <~ Fone
: e. Deseription of test effects - There was no water legkege imto the
' ) rectanguiar cross sechiion box as evidenced by the Tact there wes
no net weight chmoge. Also, upoa opening the contalner, no water
was found inside.
 f. Date test performed - September 16, 1965.
g. Performed by - BE. Jacison.

h. ¥itnessed by ~ C. W. Zoghes, W. Stewnko.

N 6. Compressica Test
8. Gross weight of cond2iner -~ 163 ibs.
b. Test specificctions {5 tims comteiner wveizht of 2 lbs/su. inch
tines verticolily-mrojreted aren in 2guose incaes of the wpright
container, waichevar is grester).
(1) Five tincs contoiacr welnht - 5 x 153 i = 815 1bs.
(2) vVertically-rrojcvied eree ~ 1728 sg. iuvthew; srea x 2 ibs = 3455 lbs.
¢. &ctual test lead used - 3632 ins.
d. Deseription of trst owd ~ Bigt S3~galion Sruns ¢xtedning silicon
carpide zrit, sab one wooion palist and one metal glid placed atop

the tested virdcene.:

e. Duration of test ~ 2% hours; Started - 9:00 z.m. or 9/15/65

]

is

f. Deseription of Lest 2ioeta - AL he eud of the vest there wos no
T o

discernible effect oo The bivdease.
g. Ferform=d ty ~ &. Ulyos.

he Witnessed by - ¥. Stanke, A. UlFas.
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Accident Test Corditlicus

AZC Appendix 0529 specifies that 2 contninsr must weal the eceident test
conditions specified {impazt, puncture, fire cui immereion) in ocder to mest
the reguirexents for Fissile Class ¥ and IX shipments.

A. Tupoct - A free drop, Diom 2 belght 02 30 feot, omte an unyielding, flet,
" BoriZonte). surface;, with the rackege striking the swifase in such & position
as to suffer the maximmn dewpsges; followed by the punciure test.

B. Pumcture - A fall cnto & cylindrical ierget through o distance of M0 iuchen
weasured {ror the lowest point of the packsge to the surface of Tha wergwi;
strikipg the torgat in such o position es to suffor the mestirum dewsge. Yae
eylindrical targst shall be the flat, howizontal end surface of a vertiesd,
80)id, structural carbon gteel cylinder, 8 inches lorg and 6 iaches (40.2
inch) in diemeier. The edges of the surfece roy be roanded to & radiiis of .
not more then 0.25 inch. The bar ghall be rigidly mownted on & {lat horiszoatal
uryielding svrface; fulloved by the fire tesi.

C. Tire - Emcoure (o the cenditicas of vhe Tfrei hovr of the standerd time -
%temperature curve (g2e ITDTN Ko. 251, or A5T Vasign B 119-61): folloued Ly
the imrersion test.

. This test was not conducted sivez th: containesrs are of 211 sieel con-

oo struetion end in thosc caszs vhere a1 alwmimm bor is used it is surrounded
by a steel framcuork to provide geometric restrsint vhiech will withstend
"standard fire."

D. Iwaeraion - Inmersion in yater o thet the pockege is at least three feet
below the swzce for 2l hours.

1, Identificatica -~ se« Figure 1

Idmensione of birdesge frawe Sested ~ 2 foet asquore vy 5 Lfeel
long.
2. Welght
a. Welgnt of outer contadiner {with vectangelex rons section
box) - 140 Ios.
b. Simueted Shipmert - Stesd pintes 126 ibz.

c. Totel grons weiglt - 250 Ibs.

3. Impact Test
&. Swrface used Ffor tost - b-ilmeh reinforaod concrate ped
locaited hrhing Eenger i3 at Zelbis.
b. Surfece of contaiser tegted -~ THth the fvee foll frecn 30-fcot,
the birdecge wes drapped with its Imny exis vertical of the
2 Poot cguare: the noint of jrpzel was the botian side.

ek "
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c. Beightt of fall - 30 feet as mozswred from the groupd v the

botton of the birdenze whlch wers suspeaded on o ruglh crone.
8. Descripiion of test effecis - Fo sigrnificant domage Fololp i ot

to the coctainer. Tacre was 10 lose of umiesrial from the bBox

nor was ithove suy dispiscement of the box from the ceuxter of

the birdezge.
e. Date test performed - Mey 11, 166h.
f£. Performed by L. Uiyas.
g. Witnessed vy W. B. Thomss, C. W. Hughes.

Followed by Pumctwre Test

&. Surface used Por test - Y-~inch reiwforecd concrete floor
et ground level used far & lownding dock.

b. Weight end messwonent of cyliaCer - 78 Yos. 8 inches in
leogth end 6 inch:a in dlameter. '

c. Surface of conteiqer tesied - the long awxis of the dirdeage
- frome.

d. Eeight of drep ~ D inches, a5 measwred from the top of the
cylinder to the botiom of the birdenge which was positioned
atop the forks of a hi-lift. : ’

e. Descripiion of test efferts -~ There wos slight diectexrtion of
the anple fron frmse ot the point of impect. There was ne
effect on the box.

Tomersion Tasth

This test was rod performed pizee nackeging iimits ere asieblizbed
that are sefe oven if the coatolner ig opiimaliy mofowzted.
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FILING INSTRUCTIONS

The cover letter should be filed in the binder, "License SNM-338,
Docket 70-337, WAED Shipping Packages, 9/23/66, immediately in
front of the previous transmittal letter dated 9/23/66.

Revised pages 1, 2 and 15 should be inserted and the old pages

oF

New pages 16 through 25 should be inserted into the binder

removed.

immediately follawing page 15. The new Appendices B and C should
be inserted after Appendix A.

The removed pages may be filed in the back of the binder.

2/15/67

Revision No. 1



. Q'.vggong?uugﬁﬁgggg ,

.ufﬁﬂﬂﬂﬂljuzgliitIﬁF‘ll!?ﬁdWﬁiﬂm .....
- B S et oA gresently Lissased puckage, this stowld %o & part of
I p%%?ﬂvgf‘g? BN

 Soures & Spesial Kotlear Meteriols Drasch -

Hdgrs. - - )

3 .MMW ,%1W_»;:g§8..A9
o m i T




Ly

@ Westinghouse Electric Corporation

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230
September 22, 1966

U. S. Atomic Energy Commission
Division of Materials Licensing
Washington, D. C. 20545

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Subject: Application for an Amendment to License SNM-338,
Docket 70-337, to Authorize Fissile Class II
Shipping Packages

Gentlemen: Fot Div of Compiiance

The Westinghouse Electric Corporation hereby
requests an amendment to the subject license to authorize the
delivery of fissile material in specified packagings to a
carrier as Fissile Class II shipments. The packagings speci-
fied are currently approved for use in Fissile Class III

shipments.

The packagings described in this application will
be completely re-evaluated and become a part of the consoli-
dated application required by 10 CFR 71.12. It is our intent
to use the conservative ratings in this application to make
Fissile Class II shipments until such time as the consolidated
application has been approved. We would appreciate it if
action on this application could be completed no later than

October 17, 1966.




U. 8. AEC -2- September 22, 1966

The license amendment should be sent to me at the

above address.

If you have any questions, please write to me at

the abqve address or telephone me collect, 412-255-3907.

Very truly yours,

i) Kol

Karl R. Schendel
License Administrator

Attachment: License Amendment

6 copies transmitted

e’
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1. Introduction

An amendment to License SNM-338, Docket 70-337, is hereby
requested to authorize the assignment of interim Fissile
Class II ratings io shipping packagings presently approved
under that license. The packagings are the Selni packaging
and the RCC packaging. When loaded in accordance with the
requirements stipulated in this application, a value of

five (5) radiation units will be assigned to any one package.

At a later date, these packagings will be completely described,
evaluated; and permanently rated in accordance with the re-
quirements of Section 10 CFR 71.12. When approved by thé
Commission, the permanent ratings, which may or may not be

the same as those contained in this application, will

supersede any ratings given herein.

2. Correspondence - Return Address

The license amendment and any associated correspondence
should be sent to Karl R. Schendel, Westinghouse Electric

Corporation, Box 2278, Pittsburgh, Pennsylvania 15230.

3. Administrative Control

The administrative control of the packaging operatidns wili
be carried out in accordance with the requirements contained
in the Westinghouse Electric Corporation Health Physics
Manual, WAED-HP-103, as amended. Currently, the latest

revision of this manual is Revision V, dated May 1966.

Docket 70-337Dcn_= 9/22/66  Revision No. Date: Poge 5
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4. Packaging Description

4.1

Selni Packaging

The description of the Selni pPackaging was transmitted
as an application dated 11/15/62 for an amendment to
License SNM-38, Docket 70-43. The packaging was sub-

" mitted for approval on License SNM-338, Docket 70-337,

as part of our Indian Point application, dated 5/20/64,
as amended; and our SENA application, dated 3/8/65, as
amended. The application dated 11/15/62 described two

containers, one for fuel assemblies and one for fuel

- follower and absorber assemblies. Although these con-

tainers have differing physical dimensions, they embody
essentiallé identical design concepts, materials,
safety margins and performance capabilities. They were
both assigned a single Bureau of Explosives number,
#1497. Therefore, the reference to Selni packaging in
this application will be interpreted to mean either the

fuel assembly or the fuel follower assembly packaging.

RCC Packaging

The description of the RCC packaging was transmitted as
an application, dated 10/19/65 and amended 1/10/66, for
an amendment to License SNM-338, Docket 70-337. Author-
ization to use thisvpackaging was sﬁbsequently requested

as part of our Zorita application, dated 7/22/66.

Docket 70-337 Dale: 9/22/66 Revision No. Date: Poge ¢
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5. Description of Package Contents

The contents of packages delivered to a carrier as Fissile
Class II packages under the authorization requested in this
application will be subject to the following reguirements

and controls.

1. The special nuclear material (SNM) will be uranium

enriched to less than 5 w/o in the isotope U-235.

2. The special nuclear material will be in the form of clad
fuel assemblies. SNM in the.form of clad fuel rods may
be packaged provided that the individual rods are
securely held by fittings or fixtures in a predetermined

array.

3. The fuel assemblies will be loaded in the packaging in
such a fashion that if the package were to be flooded
and subsequently drained, any water which penetrated

the assembly would drain simultaneously.

4. Prior to delivering the package to a carrier, the
Nuclear Engineering Department will ascertain that, for
the package as loaded, the calculated effective neutron

multiplication factor (ke f) of a single, undamaged,

. f
flooded package does not exceed 0.90. For two packages
crushed, aligned, abutted top-to-top, and flooded, the

calculated keff must not exceed 0.98.

These calculations will be performed using LEOPARD or
PDQ-03 procedures. No credit will be taken for the
presence of neutron absorbing devices in the package.

The ke values used to determine compliance with the

ff
previous paragraph will have been adjusted upward to

include an allowance for the accuracy of the calculations.

Docket 70-337 Dale: 9/22/66 Revision No. Date: ' Page 7
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Nuclear Safety Analysis

For normal shipping conditions, any number of packages will
be nucleafly safe;‘since any quantity of unmoderated UO2 at
an enrichment < 5 w/o is subcritical.

If the packages were to be completely flooded, but not
otherwise damaged, any number of packages would also be
nuclearly safe since the contents of any package would
themselves be subcritical and would be isolated from the

contents of any other package by more than 12" of water.

If the flooded packages were then to drain, the fuel assem-
blies would also drain and the array would then return to

an unmoderated condition.

Only two packages would be involved in the maximum credible

Aacqident. The heavy structural members of the base and

internal support structures of the prackagings would prevent

‘any additional packages from assuming a position such they

could contribute to the reactivity of the accident array.
Therefore the maximum credible accident imposes no limit on
the number of packages which could safely be transported in

one shipment.

Docket 70-337 Date: 9/22/66  Revision Ne. Date: Page . 8
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Interim Shipping

7. Derivation of Fissile Class II Rating

Nuclear safety considerations theoretically dictate no limit
on the number of packages which may be transported in one
shipment. However, practical considerations such as weight,
size, and the value of a shipment must be considered. Past
~history, as contained in the Qarious applications referenced-
in Section 4 of this application, indicates that a single
- shipment of eight (8) packages has frequently been requested
and approved. The Fissile Class II rating was calculated
by dividing 40 by 8 to obtain a value of 5 radiation units

per package.

Docket 70-337Dole 9/22/66 Revision Ne. Date: Poge o
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Inspections and Records

In addition to those controls specified in the Health Physics
Manual (Section 3 of this application) each packaging will pe
inspected visually. Any component which displayS'damage or
deterioration which right affect the effectiveness of the
Packaging will be repaired or replaced so as to restore

the packaging to "like-new" condition.

The Nuclear Materials Management group will be responsible

for the maintenance of required records.

Docket 70-337 Date: 9/22/66  Revision No. ' Date: Page 10
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Division of Materials Licensing S
Washington, D. C. 20545 T

Attention: Mr. Donald A. Nussbaumer, Chief
Source and Special Nuclear Materials Branch

Gentlemen:

Subject: Emergency Procedure Criteria,
License SNM-338, Docket 70-337
N e e
The Westinghouse Electric Corporation hereby requests an
amendment to License SNM-338, Docket 70-337, to incorporate
the attached Cheswick Divisions Plant Emergency Procedures.

In your letter, dated March 28, 1969, you indicated that the
Commission would prefer that Westinghouse transmit a document
establishing the primary objectives and performance criteria
applicable to our Cheswick emergency procedures, in lieu of
the detailed procedures manual itself. The attached Cheswick
Divisions Plant Emergency Procedures have been prepared in
response to this preference, and supersede our transmittal of
January 21, 1969,

Please send the license to me at the above address.

If you have any questions, please write to me at the above
address or telephone me collect, (412) 255-3907.

Very truly yours,

ol B flluidel

Karl R. Schendel
KRS: sw License Administrator

Attachment: License . Qf?f

7. .copies transmitted 'TEM # zé : :
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Cheswick Divisions Plant Emergency Procedures

1.

Emergency Procedures Documentation

Written emergency procedures will be maintained and commun-

icated to all personnel.

Administrative Organization

The Cheswick Site Operations are composed of several Westing-
house Divisions. Each activity has a Manager who will be
responsible for plant operations, including health and safety.
The "Site Manager" will be the manager of the Electro-

Mechanical Division.

The primary purpose of the Cheswick Divisions Plant Emergency
plan will be to establish responsibilities and procedures
which will give maximum protection to life and property in the
event of an emergency situation. Under emergency conditions
at the Cheswick Site, an "Emergency Cadre" will be activativa-
ted. 'Members,of the Cadre will be the Site Manager, Plant
Managers, Industriai Relations Manager, and Health, Safety and
Services Manager. The Site Manager will be responsible for
coordination of the total site emergency activities: plant
managers will be responsible for directing in-plant emergency
operétions; the Industrial Relations Manager will coordinate
the employe and public relatiors aspects of the emergency; and
the Manager of Health, Safety and Services will coordinate

the necessary health and safety services needed during the

emergency.

A fundamental part of the emergency plan will be the estab-
lishment of several emergency teams with health physics, first-

aid, physical security, and fire (safety) responsibilities.
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(continued)
Each team will be assigned a team leader with two alternates.
These teams will function under the immediate direction of

the Manager of Health, Safety and Services.

Emergency Instructions

One site telephone number will be established for repor ting

all emergencies.

All employees will be instructed in the general and specific
actions required of them in an emergency (see Paragraph 7).
To evaluate the effectiveness of the instruction program, and
as an effective refresher, a pre-announced plant evacuation

exercise will be conducted at least twice annually.

The training and updating of the emergency teams will be accom-
plished on a continuing basis under the direction of the

Manager of Health, Safety and Services.

Immediate Actions

Procedures which have been previously established for and

have been communicated to the worker, foreman, etec., will be
followed in specific emergencies; example, major radioactive
spill, release of toxic fumes, fire, radioactive shipment acci-
dents, and nuclear incidents. These guidelines, partly adapted
from NSB Handbook 48, will be used in the worker's job train-

ing.

Immediately after an emergency situation which results in the
evacuation of a plant, the following would take place simultan-

eously:
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{continued)

(1) At the plant emergency assembly points, various teams
would be performing their functions; that is, personnel
monitoring, first aid, personnel decontamination, account-

" ing for plant personnel, taking statements from personnel

who were in the emergency area;

(2) The Emergency Cadre would assemble, evaluate the hazards

and emergency procedures would be activated; and

(3) Based on decision of the Emergency Cadre, action to control
immediate hazards--for example, fire, water line breakage,

power failure, etc.--would be implemented.

Off-site Emergency Support

To provide any assistance which might be needed by the site
Fire Brigade, arrangements will be maintained with at least
two local Fire Departments to respond under a mutual assistance

fire pact.

Once on site, the Fire Departments will take direétions from
the Fire Brigade leaders. Response time by the Fire Depart-
ments to fires at the Cheswick site will be less than teni
minutes. Back-up and reinforcements will be provided by five
other volunteer Fire Departments in the area. Orientation

and training on Cheswick site operations for outside fire fight-
ing services Qill consist of tours through non-security facil-
ities and 1éctures in fire fighting techniques within a radia-
tion area. Personnel in the site Fire Brigade will also be
encouraged to participate in the activities of the Community
Volunteer Fire Departments to provide another, indirect,

method of communication and site familiarization.
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(continued)

Arrangements for the handling of contaminated and radiation
exposure cases will be made with at least two hospitals in the
area. Medical management for low contaminated injured cases
will be accomplished at the Citizens' General Hospital, New
Kensington, Pennsylvania. Medical management for severe con-
taminated and radiation exposure cases will be accomplished
at the Presbyterian-University Hospital, Pittsburgh, Pennsyl-
vania. General tours of non-security plant areas will have
been made by officials of both hospitals for familiarization
purposes. Various hallways and rooms within the hospitals will
be pre-designated for handling contaminated cases. Portable,
battery-operated detection instruments would be provided by
Cheswick Health, Safety and Services for area survey and

wound monitoring.

Arrangements will be made for transporting injured cases with
at least two funeral homes in the area. These funeral homes
provide a routine ambulance service for the community. The
handling of contaminated cases will be accomplished by Westing-
house Health Physics technicians. These technicians will also
take the necessary precautions to prevent contamination of the
ambulance interior. A final survey will be made of the

ambulance before it is released for community service.

Through the local Civil Defense Director, arrangements will

be made for the use of heavy equipment, emergency generators,
and special sérvices--Red Cross and self-contained medical
units--, etc. The Cheswick site Civil Defense Coordinator will
work with the local Civil Defense authorities to establish
coordination for the full use of their services under emergency

conditions.
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Emergency Equipment

Equipment required to cope with a radiation emergency will
be kept at designated locations and will be sufficient to
provide adequate radiation protection to emergency personnel

to meet the requirements of 10 CFR 20 during corrective activ-

ities.

Film badges and pocket dosimeters capable of detecting and
measuring gamma, beta, and neutron radiation will be available
to emergency personnel. Portable instrumentation, which is
available at various locations on the site for the evaluation
of beta-gamma radiation, will have capabilities over the range
of 0.02 mR/hr - 1000 R/hr. The instrumentation which would
be used for neutrons will be capable of detecting up to 5 X 105

events/min. (equivalent to approximately 10,000 c/cmz/sec for

1 MeV neutrons).

Personnel protective equipment, such as respirators and protec-
tive clothing, and other required equipment, such as signs,
rope or tape for marking exclusion areas, smear papers and

blank data forms, will also be maintained.

All stand-by instrumentation will be checked for operability
and calibration at least quarterly, or following repairs. All
instrumentation routinely used in the course of normal opera-
tions will be calibrated on a schedule established by the

Manager of Health, Safety and Services.

Re-entry Criteria

The criteria for re-entry will be:
a. Following evacuation, the nature and severity of the

incident will be established.
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(continued)
b. Concurrently, it will be established whether any personnel

are not accounted for.

c. Following a preliminary evaluation of the emergency, desig-
nated personnel, with survey and protective equipment, will
enter the building. A survey will be made so as to permit

a full evaluation of the incident.

d. Following a full evaluation, procedures will be established

for terminating the emergency.
e. The established procedures will be implemented.

Off-site Releases

Maximum credible accident studies, on each plant operation,
will have established parameters for predicting the maximum
expected off-site contamination levels, dose-rates, etc., in
the area surrounding the plant in the event of an accidental
release to the environment, due to an in-plant accident.
Fallout trays located throughout the site, plus an established
site monitoring program will provide additioﬁal information to
promptly appraise the relationship of the emergency to the

total site and surrounding areas.

Based upon the magnitude of the emergency, the Site Manager will
make the final decision concerning the need for assistance

from non—WestinghouseAsources. Reporting contacts with State
and Federal agencies will be made by the Manager of Health,

Safety and Services.
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On-site Medical Care

On-site emergency medical care will be provided by:

a.

A full-time registered nurse who will operate a completely

equipped dispensary during normal working hours.
Designated, trained first aid personnel at all other times.

Emergency teams which will be properly trained and will be
provided with the necessary facilities and eguipment for use

during major emergencies.

At least one medical doctor with experience in industrial

medicine, to be on call at any time.



