
4 

UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545

DML:CEM 
70-337 7 
SNH-338, Amendment No. 71-34

JUN 11 1970

ti)/

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230

Attention: 

Gentlemen:

Mr. Karl R. Schendel 
License Administrator

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 transport in the RCC, RCC-l, and RCC-2 packages.  

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 (DOT). Questions regarding 
their requirements should be directed to DOT.  

.4. .. ".". Sincerely,

Drigind Signed Wi 
ISuI L Iussbanmv 

Donald A. Nussbaumer, Chief 
Fuel Fabrication and 

Transportation Branch 
Division of Materials Licensing

Enclosure: 
As stated 

cc: Mr. William A. Brobst 
Department of Transportation 

ITEM # 7

Distribution: 
Docket File, w/encl.  
Document Room, w/encl.  
State Health (License only) 
Compliance, HQ (2), w/encl. h 
H. J. McAlduff, OROO, w/encl.  
R. Weber, SI-N, w/encl.  
NMS, w/encl.  
A. Cabell, ADM:DR, w/encl.  
R. L. Stevenson, DML, w/encl.  
14. A. Dean, IR4L, w/encl.  

C. E. MacDonald, w/encl. (2) 
Branch Reading File, w/encl.  
Division Reading File, w/o encl.

p

1b,1



UNITED.STATES 
ATOMIC ENERGY COMMISSIQN 

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 anendment 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 

2. Address: 3 Gateway Center " 
'Box 2278 
Pittsburgh, Pennsylvania

3. License No. SNM- 338 

Amendment No. 71-34 

4. Docket No. 70-337

CONDITIONS 

5. (a) Packaging

(I) Model number 

(2) Description 

(3) Drawings

RCC, RCC-l, and RCC-2 

Steel fuel element cradle assembly con

sisting of a strongback and adjustable 

fuel element clamping assembly, shock 

mounted to a 14-gage steel outer con

tainer by shear mounts. Neutron absorb

er plates are required for the contents.  

Containers constructed in accordance 

with Westinghouse Electric Corporation 

Drawings EDSK319401F, EDSK319042F, 
EDSK323133B, 684J580 for the RCC, 

541F351, 6843861, 684J898 for the RCC-1, 

and 6843963, 541F614 and EDSK323133B for 

the RCC-2.  

"'-•' .'. .-.. • _ ..
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LICENSEE: 

LICENSE NO: 

DOCKET NO:

Westinghouse Electric Corporation 

SNH-338

PAGE NO: 2

AMENDMENT NO: 71-34

70-337

(b) Contents

(1). Type and form of 
material

Mixed Pu02 in natural U0 2 as pressed 
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 1.37 minimum boron or 0.19" 

thick, full length OFHC copper are 

required between fuel elements of the 
following specifications:

Type 
Pellet diame'ter (Nom) 
Rod diameter (Now) 
Maximum Fuel Length 
Maximum Rods/element 
Maximum Cross Section (Now) 
Maximum Pu/element 
Maximum Pu fissile/element

(2) Maximum quantity of.  
material per package 

(c) Fissile Class II and III

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

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

Two fuel elements containing not more 
than 29 kilograms plutonium.

1.5 

60

6. Pursuant to Title 10, Code of Federal Regulations, Part 70, Special Nuclear Material.  

License No. SNH-338 is hereby amended to authorize the use of the Model RCC, RCC-l 

and RCC-2 packages under the general license provisions of Paragraph 71.7(b) of 

10 CFR 71.  

QorY

14 x 14 
0.367" 
0.429" 

120" 
180 

7.8" sq.  
14.5 kgs, 
3.31 w/o



COPY 
LICENSEE: Westinghouse Electric Corporation 

LICENSE NO: SNM-338 

DOCKET NO: 70-337

PAGE NO: 3 

AMENDMENT NO: 71-34

REFERENCES 

Licensee's application dated March 13, 1970, requesting approval to deliver special 

nuclear material to a carrier for transport in the above packages.  

Supplements dated March 19, and May 22,'1970.  

FcR THE ATOIC ENERGY CcMMISSION 

JUN4II~Sgc r 

Date of Amendment______ L •ussba,• 
Donald A. Nussbaumer 

cOpyivision of Materials Licensing



Westinghouse Electric Corporation kt
Gateway Center 
Box 2278 
Pittsbtirgh Pennsylvania 15230 

March 13, 1970

/r~

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

Attention: 

Subject:

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

Application for Amendment of License SNM-338, 
Docket 70-337, to Authorize Use of NFrD Shipping 
Packages &E 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.  

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, 

Karl R. Schendel 
License Administrator

KRS: sw 

Attachment: License Amendment 
7 copies transmitted

81G
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SNM-338 
Shipping - NFD

-4 FDL pkg. 0o ComplianfCS -

3•0
UBOOWO' wA-it D,�8ft�-�'�--

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 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 thebackof the binder.  

Revision No. 21 

3/13/70

0



SNM-338 
Shipping - NFD
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- RCC Shipping Container drawings 
- CC Shipping Container drawings 

- FF Shipping Container drawings 
- Yankee Shipping Container drawings 

- MH-lA 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-I Shipping Container drawings 

- BB 250-2 Shipping Container sketch 
- RCC-2 Shipping Container drawings 

- Fuel Rod Shipping Container drawing 

- Enrichment Pattern - SCE Mixed Oxide Assembly 

Date 11/18/66 Revision No.21 Date: 3/13/70 P4ae 4

RCC Fuel Rod Shipping Package 

20.1 Packaging Description 

20.2 Contents Description 

20.3 Compliance with Subpart C of 10CFR71 

20.4 Limits and Controls 

Mixed Oxide Fuel Shipping Package 

21.1 Packaging Description 

21.2 Contents Description 

21.3 Compliance with Subpart C of 10CFR71 

21.4 Limits and Controls

21.



SNM-338 
Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

19 

19 

20

20 

20 

20 

21 

21.  

21

Date of 
Revision 

5/28/69 

5/28/69

2/18/70 

2/18/70 

2/18/70 

3/13/70 

3/13/70 

3/13/70

Pages Revised 

51 to 53 

Appendix N 

10 

11 

13 

Appendix A & K 

4 

53 - 55 

Appendix P

Revision Reason 

Added Section 20, the RCC 
Fuel Rod Shipping Package 

Added 

Added OFHC copper as poison 
material.  

Changed "< 0.90" to "obviously 
less than the 0.98 values....  
(MCA) situation." 

Changed "• 0.90" to "obviously 
<0.98." 

Deleted k f (Max/ass'y) and 
k ef (Max7pg). Added fuel 
assembly descriptions requir
ing OFHC copper poison plates.  

Added Section 21.  

Added Section 21, the Mixed 
Oxide Fuel Shipping Package 

Added

[)ate: 11/18/66 Revision No. 21 Date: 3/13/70 POSe 7.2nncket 70-33-,



SNM-3 38 
Shipping - NFD 

20.4 Limits and Controls 

The Fissile Class II limit, Fissile Class III limit and 

Procedural Controls presented in Section 16.4, will 

apply directly to this package.  

21. Mixed Oxide Fuel Shipping Package 

21.1 Packaging Description 

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

4.1, 16.1 and/or 19.1 will be used.  

21.2 Contents Description 

Radioactivity - 200,000 curies, maximum 

Identification of SNM - The SNM will be plutonium at 

several weight percentages (not to exceed 3.9 w/o) 

in natural uranium.  

Form of SNM - The SNM will be in the form of mixed plu

tonium oxide, natural uranium oxide which has 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 special form material. Specific 

data on maximum assembly parameters are: 

Pellet Material PuO2 , U02 
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)

Docket 70-337 Date: 11/18/66 Revision No. 21 Date: 3/13/70 Page 53



SNM-338 
Shipping - NFD 

21.2 (continued) 

Total Pu (Max/pkg.) 29 kg 
kff (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 • 5 w/o is super

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 

co 

condition. Therefore, any number of unmoderated 

packages will be nuclearly safe.  

(3) Any special requirements applicable to the package 

due to the presence of a large quantity of activity 

will be waived, based on the high degree of strength 

demonstrated by the fuel rods, and the massive 

protection afforded by the strongback, and shock 

suspension structure.

Date: 11/18/66 Revision No. 21 Date: 3/13/70Docket 70-33" P¢••' 54



SNM-338 
Shipping - NFD 

21.4 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 appropriate, will apply 
directly to this package.

Date: 11/18/66 Revision No. 22 Date: 3/13/70 Pci' 55
Docket 70-337



Westinghouse Electric Corporation

___37 

Gateway Center- '~r' 
Box 2278 
Pit stxirah Pewsylvania 15230-

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

Attention: Mr. Charles MacDonald

Gentlemen:

Enclosed are 7 copies of Appendix P which were 

omitted from the attachment to our letter to the AEC 

dated March 13, 1970 regarding an amendment of License 

SNM-338, Docket 70-337, to authorize use of NFD shipping 

Packages.  

I am sorry if this omission has caused you any 

inconvenience.  

Very truly yours, 

Karl R. Schendel 
License Administrator

/sw 

Encs.

N

*1

*4# 

I 

*1
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SNM-338 S' 
Shipping - NFD 

"3/13/70 

.~-1~APPENDIXP 
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C) 3.31 W/O FISSILE PU FUEL ROD 

3.10 W/O FISSILE PU FUEL ROD 

G RCC GUIDE TUBE 

Typical Enrichment Pattern 
for Mixed Oxide Assemblies

"8 z "



I 
W•..,nghouse Electric Corporation

Gateway Center 
Box2278 
PMltslgh Pe aa 1523 

May 22, 1970

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

Attention: 

Subject:

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

Application for Amendment of License SNM-338, 
Docket 70-337, to Authorize Use of NFD• S•ipping 
Packages Em 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 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, 

Karl R. Schendel 
License Administrator

KRS: sw 

Attachment: License Amendment 
7 copies transmitted

1589



zz-7b - SNM-338 for Div of ComplInce- Shipping - NFD 

Ii. ovod w/L.t Dato

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 of the transmittal letter dated 

3/13/70.  

Revised pages 7.2, 53, 54 and 55 should be inserted 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



SNM-338 
Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

19 

19 

20 

20 

20 

20 

21 

21 

21 

22 

22 

22 

22

Date of 
Revision 

5/28/69 

5/28/69 

2/18/70 

2/18/70 

2/18/70 

3/13/70 

3/13/70 

3/13/70 

5/22/70 

5/22/70 

5/22/70 

5/22/70

Pages Revised 

51 to 53 

Appendix N 

10 

11 

13 

Appendix A.& K 

4 

53 - 55 

Appendix P 

53 

54 

55 

Appendix P

Revision Reason 

Added Section 20, the RCC 
Fuel Rod Shipping Package 

Added 

Added OFHC copper as poison 
material.  

Changed "< 0.90" to "obviously 
less than the 0.98 values....  
(MCA) situation." 

Changed "• 0.90" to "obviously 
<0.98." 

Deleted k f. (Max/ass'y) and 
k eff(Max/pRg). Added fuel 
assembly descriptions requir
ing OFHC copper poison plates.  

Added Section 21.  

Added Section 21, the Mixed 
Oxide Fuel Shipping Package 

Added 

Added Rod Cladding Thick.(Min.) 

Revised to specify compliance 
with IOCFR71.32.  

Retyped.  

Added computations.

Dk, Dc". 11/18/66 Revision No. 22 Date: 5/22/70!7 n o&et 7 0 -7 - -7 P age 7. 2



SNM-338 
Shipping - NFD 

20.4 Limits and Controls 
The Fissile Class II limit, Fissile Class III limit and 
Procedural Controls presented in Section 16.4, will 
apply directly to this package.  

21. Mixed Oxide Fuel Shipping Package 

21.1 Packaging Description 
The RCC, RCC-l or RCC-2 Packagings described in Sections 
4.1, 16.1 and/or 19.1 will be used.  

21.2 Contents Description 

Radioactivity - 200,000 curies, maximum 

Identification of SNM - The SNM will be plutonium at 
several weight percentages (not to exceed 3.9 w/o) 
in natural uranium.  

Form of SNM - The SNM will be in the form of mixed plu
tonium oxide, natural uranium oxide which has 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 special form material. Specific 
data on maximum assembly parameters are: 

Pellet Material Pu0 2 , UO2 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 70-37-7 Date: 11/18/66 Revision No. 22 Date: 5/12/70 Prie -



SNM-338 
Shipping - NFD 

21.2 (continued) 

Total Pu (Max/pkg.) 29 kg 
keff (Max/MCA) 0.97 

Poison P1. 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 IOCFR71 

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 super

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 requirements 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 lb (5 X 7200 lb) uniformly

Docket 70--337 Date 11/18/66 Revision No. 22 Date: 5/22/70 E 9 _'_ 54



SNM-338 Shipping - NFD 

21.3 (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 pressure resistance the package loading 

is restricted to fuel assemblies. Regarding each fuel 

rod as the containment vessel for the fuel pellets 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.  

21.4 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.

"nockef 70-C-,- Date: -- /18/66 Revision No. 22 Dote: 5 `"2/70 55
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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 amndment 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 

Corporation Amendment No. 71-32 
2. Address: 3 Gateway Center 

Box 2278 
Pittsburgh, Pennsylvania 4. Docket No. 70-337 

CONDITIONS

5- (a) Packaging 

(1) Model number RCC

(2) Description 

(3) Drawings

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)(i)(ii).  

Container constructed in accordance 
with Westinghouse Electric Corporation 
Drawings EDSK319401F, EDSK319402F, 
EDSK323133B, and 684J580 or 684J963, 
541F613, 541F614, and EDSK323133B.
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LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338

DOCKET NO.:

PAGE 2 of 3

AMENDMENT NO. 71-32

70-337

(b) Contents

(1) Type and form 
of material

(i) Uranium dioxide as zircaloy or stain
less steel clad unirradiated fuel 
elements of the following specifica
tions:

Type 

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length 
Maximum Rods/element 
Maximum Cross Section (Nom) 
Maximum U-235/element 
Maximum U-235 enrichment

14 x 14 
Zr Clad 

0.367" 
0.423" 

120" 
180 
7.8" sq 
16 kgs 
3.7 wlo

14 x 14 
SST Clad 

0.384" 
0.422" 

120" 
180 
7.8" sq 
18 kgs 
3.9 w/o

15 x 15 
SST Clad 

0.384" 
0.422" 

122" 
204 
8.4" sq 
20 kgs 
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 1.3% minimum boron or 
0.19" thick OFHC copper are required 
between fuel elements of the follow
ing specifications:

Type

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length 
Maximum rods/element 
Maximum Cross Section (Nom) 
Maximum U-235/element 
Maximum U-235 enrichment 

(2) Maximum quantity of 
material per package

14 x 14 
Zr Clad 

0.367" 
0.422" 

120" 
180 

7.8" sq 
16.5 kgs 
3.85 w/o

14 x 14 
SST Clad 

0.384" 
0.4:22" 

120" 
180 

7.8" sq 
18.5 kgs 
4.0 w/o

15 x 15 
Zr Clad 

0.367" 
0.422" 

120" 
204 

8.4" sq 
18.0 kgs 
3.59 w/o

For the contents described in 
5(b)(l)(i) or 5(b)(i) (ii):

Two fuel elements containing not 

/- 0 f,,,ore than 40 kilograms U-235.
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AMENDMENT NO: 71-32

70-337

(c) Fissile Class II and III 

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

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

1.5 

60 packages

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 foi transport in the RCC package.  

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

FOR THE ATOMIC ENERGY COMMISSION

9," 1Q7f.

Date of Amendment 
CQP _.)•Dald A. Nussbaumer 

-vision of Materials Licensing
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3. License No. SNM-338 

1. Name: Westinghouse Electric 
Corporation Amendment No. 71-33 

2. Address: 3 Gateway Center 

Box 2278 
Pittsburgh, Pennsylvania 4. Docket No.70-337 

CONDITIONS

5. (a) Packaging 

(1) Model number RCC-1

(2) Description 

(3) Drawings 

(4) Fuel rod container

Steel fuel element cradle assembly con
sisting of a strongback and adjustable 
fuel element clamping assembly, shock 
mounted to a 14-gage steel outer con
tainer by shear mounts. Neutron absorber 
plates are required for thi contents de
scribed in 5(b)(l)(ii).  

Container constructed in accordance with 
Westinghouse Electric Corporation Drawings 
541F351, 684J861 and 684J898.  

Reinforced 13-gage steel box approximately 
9" x 9" x 160" constructed in accordance 
with Westinghouse Electric Corporation 
Drawing C565OD55.

CORN

COPY 
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.



LICENSER: Westinghouse Electric Corporation

- LICENSE NO: SNK-338

DOCKET NO:

AMENDMENT NO. 71-33

70-337

(b) Contents

(1) Type and form 
of material

Type

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

15 x15 14 x14 14 x14 14 x14 15 x15 
Zr Clad Zr Clad Zr Clad SST Clad SST Clad

Pellet diameter (Nom) 
,Rod diameter (Nomn) 
Maximum Fuel Length 
Maximum Rods/element 
Maximum Cross Section (Nom) 
Maximum U-235/element 
Maximum U-235 enrichment

o0.36781 
0.422" 

144"1 
204 
8.4', 

15 kgs 
3.2 w/o

0.367" 
0.422" 

144 
180 

sq 7.8"1 sc 
15. 5 kgs 
3.5 w/o

0.36713 
0.423" 

120" 
180 

1 7.8"1 sq 
16 kgs 

3. 7 v/c

0.384"v 
0.422" 

120" 
180 
7.8"1 sq 

18 kgs 
3.9 w/o

0.384" 
0.422" 

122" 
204 
8.4"1 sq 

20 kgs 
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"1 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:

Type 

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length.  
Maximum Rods/element 
Maximum Cross Section (Mom) 
Maximum U-235/element 
Maximum U-235 enrichment

14 x 14 
Zr Clad 

0.3 67" 
0.422"1 

1441t 
180

15 x 15' 
Zr Clad 

0.367" 
0.422"1 

144" 
204

14 x. 14 
Zr Clad 

0.367" 
0.422" 

120"' 
180

14 x 14 
SST Clad 

0.384" 
0.422" 

120"1 
180

7.8" sq 8.4"1 s q 7.8"1 sq 7. 8" s q 
17 kgs 17 kgs 16.5 kgs 18.5 kgs 
3.85 w/o 3.59 w/o 3.85 w/o 4.0 w/o

15 x 15 
Zr Clad 

0.367" 
0.422" 

120" 
204 

8.4"1 sq 
18.0 *kgs 
3.59 w/o

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

Type SST Clad

Pellet diameter (Nom) 
Rod diameter (Nom) 
Fuel length (Max) 
Maximum U-235 enrichment

0.372" 
0.422" 

- 144

I

Zr Clad 

0.372" 
0.422" 

144"1 
3.7 w/o

T=4y MdAR 24 1970 

PAGE 2 of 3
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LICENSE NO: SNM-338 

DOCKET NO: 70-337 

(2) Maximum quantity of 
material per package

AMENDMENT NO: 71-33

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

Two fuel elements containing not more 

than 40 kilograms U-235i 

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

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 
to be shown on label for 
Class II 

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

1.5 

60

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 S1@1-338, dated 
August 5, 1969.  

REFERENCES 
Licensee's application dated December 8, 1967, requesting approval to deliver special 
nuclear material to a carrier for transport In the RCC-l 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

arRlnall Signed ly 
Date of Amendment MAR 2 4 1970 Donald L lu,-hbr 

[/.•••~( .Donald A. Nussbaumer 
S ivision of Materials Licensing

V 

I'

I°



Westinghouse Electric Corporation WteCyenter 
Box 2278 

Pittsburgh Pennsyvanla 15230 

February 18, 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 
Docket 70-337, to Authorize Use of NFD Ship
ping Packages 

EaL M of "o nmp.ianoa 
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, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment 
7 copies transmitted

520



SNM-338 912.kK Wa 70- -- /Shipping - NFD 

fIn Div of Compfanme 

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 of the transmittal letter dated 

5/28/69.  

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

be inserted and the old pages removed.  

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

Revision No. 20 
2/18/70



SNM-338 
Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

19 

19 

20

20 

20 

20

Date of 
Revision 

5/28/69 

5/28/69

2/18/70 

2/18/70 

2/18/70

Pages Revised 

51 to 53 

Appendix N 

10 

11 

13 

Appendix A & K

Revision Reason 

Added Section 20, the RCC 
Fuel Rod Shipping Package 

Added 

Added OFHC copper as poison 
material.  

Changed "< 0.90" to "obviously 
less than the 0.98 values....  
(MCA) situation." 

Changed "! 0.90" to "obviously 
<0.98." 

Deleted k (Max/ass'y) and 
k (Maxfg). Added fuel 
eff U 
assembly descriptions requir
ing OFHC copper poison plates.

Dctre 11/18/66 Revision No. 20 Date: 2/18/70 ' Pve 7.2Dnrket 70-337



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 clamp plate secured by 

two 1/2 inch bolts at the other. The installation is 

such that the presence of the neutron 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 deliberately 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. In addition, the 

Docket 70-337 Date: 11/18/66 Revision No. 20 Date: 2/18/70 Pae 10
w • .......



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 k of the contents will eff 
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 LEOPAR]A or PDQ-03/2 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 

plates, when used.  

/i 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).

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

4.3 (continued - RCC) 

Any number of undamaged but flooded packages will also 

be nuclearly safe, since a single package will obvious

ly have a keff of < 0.98 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 unmoder

ated condition.  

For the low-enriched assemblies under consideration, 

studies using LEOPARD and PDQ-03 demonstrate that a 

rise of k (above the single package value) for an 
eff 

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 keff in excess of the single 

package keff resulting from complete flooding.  

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: 2/18/70Docket 70-337 Pa~e 13
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Appendix A 

Products Shipped in Type RCC and RCC-2 Packages

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 P1. Req'd 

Net Wt. of Contents 
(Max)

14 X 14 Zr Clad 
Assemblies

U0 2 
3.7 w/o 
. 367" 

Zirc.  
.423" 
120" 

180 
.556" 
7.8" sq 

32.0 kg 
0.96 
No 

2500#

U02 
3.85 w/o 
.367" 

Zirc; 
.422" 
120" 

180 
.556" 
7.8" sq 

33.0 kg 
<0.98 
OFHC 

Copper 

2500#

14 X 14 SST Clad 
Assemblies

U0 2 
3.9 w/o 
.384" 

SST 
.422" 
120" 

180 
.556" 
7.8" sq 

36.0 kg 
0.96 
No 

2500#

U02 
4.0 w/o 
.384" 

SST 
.422" 
120" 

180 
.556" 

.7.8" sq 

37.0 kg 
•<0.95 
OFHC 

Copper 

2500#

15 X 15 SST Clad 
Assemblies

U02 
3.7 w/o 
.384" 

SST 
.422" 
122" 

204 
.563" 
8.4" sq 

40.0 kg 
0.96 
No 

3100#

15 X 15 Zr CI1; 
Assemblies 

U02 
3.59 w/
.367" 

4 

Zirc.  
.422"1 
120"

204 
.563" 
8.4" sq 

36.0 kg 
<0.98 
OFHC 

Copper 

3100# 

0,



Appendix K 

Products Shipped in Type RCC-1 Packages

14 X 14 Zr Clad 
Assemblies

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) 
keff (Max/MCA) 
Poison Pl. Req'd 

Net Wt. of Contents (Max)

U02 
3.5 w/o 
. 367" 

Zirc.  
.422" 
144" 

180 
"14X14 sq 
.556" 
7.8" sq 

31kg 
•0.96 
No 

2900#

U02 
3.85 w/o 
.3671" 

Zirc.  
.422" 
144" 

180 
14 X14 sq 
.556" 
7.8" sq 

34 kg 
`•0.98 
OFHC 

Copper 
2900#

15 X 15 Zr Clad 
Assemblies

UO2 
3.2 w/o 
.367" 

Zirc.  
.422" 
144" 

204 
15X15 sq 
.563" 
8.4" sq 

30 kg 
,0.97 
No 

3300#

U02 
3.59 w/o 
. 367" 

Zirc.  
.422" 
144" 

204 
15X 15 sq 
.563" 
8.4" sq 

34 kg 
<0.98 
OFHC 

Copper 
3300#

0�� 
b

0 O 
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Westinghouse Electric Corporationi Gateway Center 
Box 2278 
Pittsburgh Pennsylvania 15230

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'Amendment of License SNM-338, 
Docket 70-337, to Authorize Use of NFD Shipping 
Packages

Gentlement 

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, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment

7 copies transmitted JjJJ' 4: Bb

ITEM #



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)

RCC Fuel Rod Shipping Package 

20.1 Packaging Description 

20.2 Contents Description 

20.3 Compliance with Subpart C of 10CFR71 
20.4 Limits and Controls

Appendix A 
Appendix B 
Appendix C 
Appendix D 
Appendix E 
Appendix F 

Appendix G

Appendix 
Appendix 
Appendix 
Appendix 
Appendix 
Appendix

H 
J 
K 
L 
M 
N

Page No.  
51

51 
51 

52 

52

-RCC shipping container drawings - CC Shipping Container drawings 
- FF Shipping Container drawings 
- Yankee Shipping Container drawings 
- YankA 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-I Shipping Container drawings 
- BB 250-2 Shipping Container sketch 
- RCC-2 Shipping Container drawings 
- Fuel Rod Shipping Container drawing

Docket 70-337 D01 11/18/66 Revision No. 19 Date: 5/28/69 4
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REVISION RECORD (continued)

Revision 

No.  

19

Date of 
Revision

19

Pages Revised 

51 to 53 

Appendix N

Revision Reason 

Added Section 20, the RCC 
Fuel Rod Shipping Package 

Added

Docket70-337 Date: 11/18/66 Revision No. 19 Date: 5/28/69



SNM-338 
Shipping - NFD 

20. RCc Fuel Rod Shipping Package 

20.1 Packaging Description 

The RCC-l 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 

Radioactivity - Not applicable.  

Identification and Enrichment of SNM - The SNM will 

be unirradiated uranium enriched < 3.9 w/o 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 

Material UO2 UO2 

Enrichment (Max.) 3.9 w/o 3.7 w/o 

Diameter (Nom.) 0.372" 0.372" 

Rod Parameters 

Clad Material SST Zirc.  

Diameter (Nom.) 0.422" 0.422" 

Fuel Lgth. (Max.) 144" 144"

Docket 70-!7 Date 11/18/66 Revision No. 19 Date: 5/28/69



SNM-3 38 
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-l fuel assemblies as given in our March 5, 1968 

revision to this application.

Docket 7t-337 Dote: 11/18/66 Revision No. 19 Date: 5/28/69
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20.4 Limits and Controls 

The Fissile Class II limit, Fissile Class III 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 F-ve 53
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3 Gateway Center 

Jk~jf&Piv5tureJJr0&130

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

7 �;

Attention: 

Subject:

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

Application for Amendment of License SNM-3387', 
Docket 70-337, to Authorize Use ofNF-Sh-iipping 
Packages f*W, i•pG nWic

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 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, 

Karl R. Schendel 
License Administrator

Attachment: License Amendment 
7 copies transmitted
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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.



SNM-338 
Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

13

Date of 
Revision Pages Revised 

3/1/68 43-49

Revision Reason 

Added Section 18, the 
BB 250-2 package

Appendix L 

Appendix K

Added

Added RGAF data

Docket 30-337 Date 1i1/18/66 Revision No. 14 Date: 3/5/68

13 

14

3/1/68 

3/5/68



SNM-338 
Shipping - NFD 
3/5/68

Appendix K 

Products Shipped in Type RCC-I Packages

Indian Pt.  
No. 2

Type
RGAF

Pellet Parameters 
Material 
Enrichment (Nom) High Zone 
Diameter (Nom) 

Rod Parameters ' 
Cladding Mt'1 
Diameter (Nom) 
Fuel Length (Nom. Max.) 

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) 

"k (Max/l Pkg) eff 

"k eff (Max/MCA) 

Poison Pl. Req'd 

Net Wt. of Contents 
(Max)

U0 2 
3.2 w/o 
.372"

Zirc.  
.422" 
144"

204 
15 X 15 sq 
.563" 
8.4" sq

<
30 kg 
0.88

< 0.90 
< 0.97 

No 

3200#

U02 3.5 w/o 
.372"

Zirc.  .422" 
144"

179 
14 X 14 sq 
.556" 
7.8" sq

31 kg 0.84

< 0.86 
< 0.96 

No 

3200#



Westinghouse Electric Corporation 

3 Gateway Center 
Box 2a78, Pittsburgh, Pa. x123o 

July 8, 1968

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

Attention: 

Subject: 

Gentlemen:

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

Suppleme•klr'*yýnormation Concerning 
LicengeSe 33,Jocket. 70-337

/

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, 

Karl R. Schendel 
License Administrator

Attachment 

7 copies transmitted

From CO - Hdqrs.
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10

Buildings 5A and 5C

��72

Scale 3/8 in. = 20 ft.  

Locations of Pellet Processing Lines 

Westinghouse Nuclear Fuel Division 

Cheswick, Pennsylvania



Westinghouse Electric Corporation 01 Gateway Center 
Box 2278 

-• Pittsburgh Pennsylvania 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: p I ion for Amendment of License SNM-338, Docket 
to2-3,ý Authorize Use of NFD Shipping Packages 

Gentlemen: for Div.et 9gaft 

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.  

I. 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 #4L7 N'



4

U.S. AEC -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) 
255-3907.  

Very truly yours, 

Karl R. Schendel 
License Administrator 

KRS: sw

7 copies transmitted



UNITED STATES 

ATOMIC ENERGY COM.MISSIGN 
WASHINGTON. D.C. 20545

D:'M:CEM 
.70-337 
SNTN-338, Am-endment No. 71-29 

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230 

Attention: Mr. Karl R. Schendel 
License Administrator

DIST/IIBU ION: 
Docket File, w/encl.  
Document Room, w/encl.  
State Health, Lic. only 
Compliance, HQ (2), X/encl. " 

H. J. McAlduff, 0R00, w/encl.  
R. Weber, S71i', wlencl.  

R. P. Wischow, M.KS, w/enci.  
C. D. Luke, Di"1:CB, w/encl.  
N. Doulos, DL, w/encl.  
A. Cabell, DR:ADM, w/encl.  
Branch Reading File w/encl.  
Division Reading File w/o encl.

Gentlemen: 

Enclosed is 1endment ro. 71-29 to Special Nuclear Material Licenz No.  
S!T14-333, authorizing the delivery of special nuclear material to a 
carrier for transport in the Model III-B-2-,7 package.  

Please note this amtendment does not authorize the transport of special 
nuclear material. Such transport is normally subject to regulation by 
the Department of Transportation (DOT). Questions regarding their 
requirements should be directed to DOT.  

Sincerely, 

Donald A. Nussbaumer, Chief 
Source & Special Nuclear Materials 

Branch 
Division of Materials Licensing

Enclosure: 
As stated 

cc: Mr. William A. Brobst 
Department.of Transportation

ITEM #
AY29V I9-'.
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UNITED STATES 
ATOMIC ENERGY COMMISSION

MAY 2 8 1969

LICENSE AMENDMENT 
for 

DELIVERY OF SPECIAL UJCLEAR 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.

1. Name: Westinghouse Electric 
Corporation 

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 

15613

Uf.AII.JU..LL UT1Z)

3. License No. SNM-338 

Amendment No.71-29 

4. Docket No. 70-337

4

5. (a) Packaging

(1) Model number 

(2) Description

Model III-B-2-W 

Inner container consists of a mild steel 
cylinder 6-5/8" OD x 6.0" ID x 56-1/2" 
maximum IH., 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 
of material

Plutonium-uranium carbide, with a maximum 
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.

lOPY

1JIUM10MLvi
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S corv
LICENSEE: Westinghouse Electric Corporation 

LICENSE NO: SNM-338

PAGE NO: 2 

AMENDMENT NO: 71-29

DOCKET NO: 70-337

(2) Maximum quantity of 
material per package 

(c) Fissile Class 

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

Combined contents not to exceed 80 kg 
with the U-235 content not to exceed 
425 grams and the plutonium content not 
to exceed 125 grams.  

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 transport in the above package.  

Supplement dated May 16, 1969.  

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 II-B-2 package.  

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment MAY 2 8 1969

Orilnal Signed by 
Dona!d A. fhussb~umer

Donald A. Nussbaumer 

C OQP Y- Division of Materials Licensing
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0Westinghouse Electric Corporation 

3 Gateway Center 
Box 2.78, Pittsburgh, Pa. 152.30 

May 9, 1969 For oiv of Compliance 

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

MIy 114 1969
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4v 
U

U. S. 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 yours, 

Karl R. Schendel 

License Administrator 

KRS- sw

7 copies transmitted



UNITED STATES 
ATOMIC ENERGY COAIMSSION 

LICENSE AMENDMENT 
for 

DELIVERY OF SPECIAL NUCLEAR MATERIAL 
to a 

CARRIER FOR TRANSPORT

1969

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.  
Amendment No. 71-28 

2. Address: 3 Gateway Center 

Pittsbuirgh, Pennsylvania 15230 4. Docket No. 337 

CONDITIONS 

5. (a) Packaging 

(1) Model number CR-12 

(2) Description (SEE PAGE 2) 

(b) Contents 
Uranium 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 450 pounds UFG6, containing not more than 
material per package 6.9 kg U-235, 

(c) Fissile Class II 

(1) Minimum transport, 
index to be shown 
on label for Cs7 _.__ 1.2 

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

7.

ITEM #

FEB 5

"101% 
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LICENSE: Westinghouse Electric ti on

LICENSE NO.: SNM-338

PAGE NO.: 2 

AMENDMENT NO.:

DOCKET NO.: 70-337 

5- (a)(2) Twelve inch ID x 53-inch long UF6 cylinder (Model 12A or 12B) 
as described in Section 8, ORO-65J protective package for 
12-inch diameter UF6 cylinder as described in K-1714.  

REFERENCES (, 

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

K-1714, "Protective Shipping Packages for 8- and 12-Inch Diameter UF6 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 Criteriat ', 
Union Carbide Corporation; Nuclear Division, Oak Ridge, Tennessee.  

A• OR THE ATOMIC ENERGY COMMISSION 

FEB 5 1969 Q 
Date of Amendment- VDonald A. Nussbaumer 

Division of Materials Licensing

71- 28



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545

OL;C/ 
70.33W 
=9K-338# Aam~mot 3a. '71497
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3 Geteiy Cwter 
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O CT 2 9 1968 DISTRINM011 
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R. J. WAU-Xf ! G R00, -h.' 
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C. D. Luke, IXL:CB, w/encl.  
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Brz. Reading Pu.,v V/endl.  
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Depurtant of Trm ipot~a~
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4.)

ATOMC"SION 

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 

I. Name: Westinghouse Electric Corp.  
Amendment No. 71-27 

2. Address: 3 Gateway Center 

Pittsburgh, Pennsylvania 15230 
4. Docket No. 70-337 

CONDITIONS

S. (a) Packaging

(1) Model number 

(2) Description

Model Sexton 

Thirteen (13) -gage steel boxes, 7"x7"txllO" 
supported within CC steel container.  

(See Page 2)

(b) Contents

(1) Type and form of 
materi al 

(2) Maximum quantity of 

material per package 

(c) Fissile Class 

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

(See Page 2) 
Fourteen (14) kilograms U-235 as contained in 
four (4) fuel elements in a two-long, two-wide 
arrangement.  

N.A.

(2) Maximum number T•g Yon• 
per shipment fo• •e'' i n (1) 

- .... ,. ' . . . . . •. . . •• .



a LICENSEE: Westinghouse Electric Corp.

LICENSE NO.: SNM-338

DOCKET NO.:

AMENDMENT NO.: 71-27

70-337

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

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

Pellet diameter (Nom) 
Rod diameter (Nom) 
Max. fuel length 
Max. rods/element 
Max. U-235 enrichment

0. 337" 
0. 391" 

36" 
72 
12.7 w/o

REFERENCES 

Licensee's application dated July 19, 1968, requesting approval to deliver 
special nuclear material to a carrier for transport in the Model Saxton package.  

Supplement dated October 21, 1968.

FOR THE U. S. ATOMIC ENERGY COMMISSION

Date of Amendment

•nad J u by 
Donaic A. hNussbaurnerOCT 2 9 i-qsz

Donald A. Nussbaumer 
Division of Materials Licensing

COPY

PAGE 2
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70- 33 7 
5.j...333

UNItEý STATES 
ATOM01VIC ENERGY COMMIHSSI27,1.':;ET-~ 

WAS NmGT:r0N., D.C. 20545 Dacument Rmo:o :/encl.  

JUN1 tate i110'lth (lic. only) 

!i. I. m'Lduf-e, 1X!LCOP W/cucl.  

11. ". ieadisngw FATic w/encl.  
Div. Reading File w/o, encl.  

t.'Ast-inghousi Eecti Corporation 

Pittsburgh, Ponnsylvtania 13230 

At teat on: Hhc -KarlA.Shne 
License Administrator 

GOnatieona: 

Enclosed- is Aod.nzNo. 71-26 to Sy.cocia. 'Zuclear iMaterial L'icense 
;No. SNI ;-33s, . zuIhorizin:; the declivery of! special -nuclear material 
to a cazrio.r -Zor1 trars-*ort in ti 3 250-2 package.  

Please no-,e thiat thiis anmctdocs not autao-rize the transport.  
of speci-al nuclear material. Such trans'port is nori~a'lly subject 
to regulation by th-e Departmeant ofc- Trwasportation (DOT). 'QUeStions 
regarding their requiremonts should be directed to D-T. Transport 
of speocial nucle-ar maamlntsubject to D-0- regulations is 
authorized by Amaend&ent 'No. 5S to Special Nuclear 'laterial License 
No. SINM-330, dated 'November 21* 1967, -provided the .-2propriate 
packaging, marking, and labeling requirements oEf that ameand-mant 
alre sat-isfied.  

Very truly Yours, 

Dmnald A. N1.ussbaummer, ChI-ief 
Source & 'Special Nuclear M.aterials 

Branch 
Division ofd Iaterials Licensing

Enclosure:C 
As stated 

cc: Mr. illiam- A. 11Brobst 
Department of Transportation

ITEM #
* i )fn .�' 
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Llcensee 

1. Name: Westinghouse Electric 
Corporation 2. Address: 3 Gateway Center 

Box 2278 
Pittsburgh, Pennsylvania 15230 

CONDITIONS
s. (a)

3. License No. SNM- 338 

Amendment No. 71-26 

4. Docket No. 70-337

Packaging

(1) Model number 

(2) Description 

(b) Contents 

(1) Type and form of 
material 

(2) Maximum quantity of 
material per package 

(c) Fissile Class 

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

(2) Maximum number of pack

per shipmnent fo~r1 C, as 200 1acackaes 
N Sages

BB 250-2 

(See Page 2) 

See Pa e 2) 

Total contents not to exceed 250 pounds, with the U-235 content not to exceed four 4 kilograms, 
II and III 

0-4 radiation units 
cages

~ISS ION 

---------------
LICENSE AIENDMENT 

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 
Regulationsj 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: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-26

DOCKET NO.: 70-337 

S. (a)(2) Inner container is 11.5" ID, 16-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-2S2-1.  

5. (b)(1) Bulk uranium oxide (U02 or U308) 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 

Licensee's application dated March 1, 1968, requesting approval to deliver special 
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

Date of Amendment JUN 1 7 1968

Donald A. Nussbaumer 
Division of Materials Licensing

Y)Py

COPY

PAGE 2



Westinghouse Electric Corporation 

3 Gateway Center 

Box zz78, Pittsburgh, Pa 15Z230

May 21, 1968

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

Attention: 

Subject:

D. C. 20545 

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

Applicajti- Amendment of License SNM-338 
Docke t(ý 37 to Authorize Use of Nf I~pping 
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, 

Karl R. Schendel 
License Administrator

Attachment: License Amendment 
7 copies transmitted

ITEM # -J'A
From CO - wrq".
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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-I in existing Appendix L.  

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



SNM-338 
Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

13 

13 

14 

15 

16 

16 

16 

16 

17 

17 

17 

17 

17 

18 

18 

18 

18 

18

Date of 
Revision 

3/1/68 

3/1/68 

3/5/68 

3/14/68 

4/8/68 

4/8/68 

4/8/68 

4/8/68 

4/29/68 

4/29/68 

4/29/68 

4/29/68 

4/29/68 

5/21/68 

5/21/68 

5/21/68 

5/21/68 

5/21/68

Pages Revised 

43-49 

Appendix L 

Appendix K 

Appendix B 

45 

46 

48-49 

Appendix L 

8 

42 

50 

App. A, B & K 

Appendix M 

47 

48 

48.1 

49 

Appendix L

Revision Reason 

Added Section 18, the BB 250-2 
package 

Added 

Added RGAF data 

Added SELNI data 

Changed 8 spiders to 12 
spring spacers 

Add detail concerning bolt
ing of lid 

Revised Footnote /1 to add 
discussion of nuclear crit
icality safety. Changed 
>1000 to >500.  

Revised drawing to -1 

6300# was 6000# 

7200# was 7000# 

Added Section 19, the RCC-2 
package.  

Revised to remove core des
ignations, generalize cer
tain categories, and update 
specific data.  

Added 

Added subparagraph 4 giving 
damaged package dimensions 

Added data on optimum modera
tion justification and refer
enced Fig. 1. Added "Array 
Configuration" in listing.  

Added 

Specified absence of modera

tion as an undamaged package 
parameter. Referenced Fig. 2 

Added Figures 1 and 2.

Page 7.1Docket 70-337 Date: 11/18/66 Revision No. 18 Date: 5/21/68



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 lid 

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 maximum of 5000 F. Since the gasket 

is service rated to 8000 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.  

4. The dimensions of a damaged package are con

servatively taken to be 20" O.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 package will assure nuclear 

safety even assuming that the failure of the inner

Docket 70-337 Date: 11/18/66 Revision No. 18 Date: 5/21/68
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18.3 (continued - 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 conditions, 

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, 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.  

/I 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 
k = 0.985 t 0.0065 for a critical array measuring e 

15'x15'x15' (This was considered a 15'xl5' 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 
number of 241.

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

Material form U02 powder 

Enrichment 5 w/o U-235 
Powder density (P ) 2 g/cc 

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

Volume of undamaged 21.62 ft 3 

package in hexagonal 
array 

Volume of damaged pack- 14.01 ft 3 

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 J >200 damaged 

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

conditions.  

/1 (continued) 

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 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 c = 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 ft 3 , 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. e This 
results in a critical number of 530 packages.  

Docket 70-337 Daft 11/18/66 Revision No. 18 Date: 5/21/68 fP_..• 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 Dat 11/18/66 Revision No. 18 Date: 5/21/68 P090 49
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WASHINGTON, D.C. 20545 
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lvesttnghao EUlectric Corporation 
3 Gateway Center 
lox 2278 
PIttsburgh, Pennsylvania 1S230 

Attention: Mr. Karl R. 3chendel 
Uicnse Admnlistrator 

This rs to your applicatin dated March 1, 198 as suppteaited 
A pril #o ISza requesting mathorusati to deliver special =clesr 
uateril to a carrenr for transport in the BB 250-2 container.  

In describing the array calculations for the !anaged packages, It 
is not clear how you determined the ammont of. inters-ersed a*derator 
coresponding to the optimus. Please dascribe the calculations for 
the array of dmaged packages In sufficient detail for us to determine 
that tli noderation was indeed opt.Luun. tetails should be sufficient 
to establish that the array configuration conforvis with the predicted 
drop test effects and to -ermit confirmation of your analysis for 
the array of undamaged pacages.  

We will resm our reviev of your application upon receipt of the 
additional information described above.  

Very truly yours, 

Donald A. Nussbaitaer, Chief 
Source 4 Special Nuclear Materials 

Branch 
Division of Materials Ucensing 
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Westinghouse Electric Corporation

April 8, 1968

3 Gateway Center 

Box 2-z7 8, Pittsburgh, Pa. 152.30

U. S. Atomic Energy Commission 
Division of Materials Licensing 

Washington, D. C. 20545

Attention: 

Subject:

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

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 
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, 

Karl R. Schendel 
License Administrator

Attachment: License Amendment 
7 copies transmitted

(61A�
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4/8/68 

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 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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Revised drawing to -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 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 

(maximum), 16 gauge (nominal) steel cylinder with 

a flanged closure 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 uranium 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 

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.

04'.? 70-33- - 11/18/66 Revision No.16 Date: 4/8/68 Perae 45



SNM-338 
Shipping - NFD 

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 the 

BB 250-2, when fully loaded, weighs 329.4# result

ing in a vertical loading of 3.17 lbs/in2 over a 
.2 

base area of 103.87 in2. The inner container 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 

.2 
over a base area of 78.54 in 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 lid is bolted 

in a minimum of six places around the top 

of the drum body, separation of the lid from 

the drum body does not occur. In this connec

70-• 17 !''1-8/66 Revision No. 16 Date: 4/8 /68 Parm 46Docket • w
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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,/ assuming optimum interunit moderation.  

Material and form UO2 powder 

Enrichment 5 w/o U-235 

Powder density u) 2 g/cc 

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

Volume of undamaged 21.62 ft 3 

package in hexagonal 
array 

Volumeof damaged pack- 14.01 ft 3 

age in hexagonal array 

Number of packages inj >500 undamaged 
reflected array J >200 damaged 

Based on the above, 100 packages, each assigned 

0.4 radiation units, may be shipped under Class II 

conditions.  

/I 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 
k = 0.985 ± 0.0065 for a critical array measuring 

e 15'xl5'xl5' (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 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

Dn:ýet 70-33-7 i)tIe 1 8/66 Revision No. 16 Date: 4/8/64 P•.... 4 8
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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.  

/i (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 (l/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 ft 3 , 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.

rn'ket 70- ?- 11/18/66 Revision No. 16 Date: 4/6 '* 49Poe- 49



Top L 1\-TTAC.%A7_D WIT"

4v)\-V- Fývk Lim Psmov^N-

vr-RM1cu\.rre Opt UV41-av-s-Tos

,AvAq-\.Z \f\/CVt)S_'D 
To IVA%4rý,PL CC%4-rl\t 

A-v 

(Y) 

0 

UO-Z ?OW"D7_?, 

COWTAO W ER 

SKA-252-

A-r-rkc-vAvo To 

Av-,-n Q4Ar*Kr_--ve:-z 

it 

Dim,. spiqlVAC, 

ZOYTOM Cwsulms. Wro--urco 

A\-\- Nvto\.imD

Top Con

IN 
ro 
(9

vc.VA*r

NOT s : 

/\I-\
Ow ýMvvzv;t,

'B'B 2 50 -2 
ýEj H I PIP i N 
4 -4 - -, I-;;) CSY 

-D.P. wstss

:Do 
to 

'24 

ý3 co 
QQ 

I 

z 
Ili



U. S. Atomic Energy Commission 

Division of Materials Licensing 
Washington, D. C. 20545

Attention: 

Subject:

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

ApplicaD or Amendment of License SNM-3 
Docket�) to Authorize Use of -Shipping 
Packages

Gentlemen: 

The Westinghouse Electric Corporation hereby 
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, 

Karl R. Schendel 
License Administrator

Attachment: License Amendment 
7 copies transmitted

745
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Westinghouse Electric Corporation 

3 Gateway Center 

Box 2.2.7 8, Pittsburgh, Pa. 3 52.3o 

March 1, 1968 
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3/1/68 

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 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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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-l Packaging 

16.1 Packaging Description 

Designation - RCC-l Shipping Container 

Gross Weight - 7,000 pounds 

Fabrication - The design and fabrication details for 

the shipping containers in the RCC-l series are 

given in Equipment Specification E-676498, 

Revision 0, 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 directly applicable in all respects, if "and 

Appendix K" is added after "Appendix A" and "drawing 

684J861" is substituted 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".

42DCca 11/18/66 Revision No. 13 Date: 3/1/68r-3•cket 7 0-3 3"7
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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 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.  

18. BB 250-2 Shipping Package 

18.1 Packaging Description 

Designation - BB 250-2 

Gross Weight - 575 pounds, maximum 

Fabrication- 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.

Page 43
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18.2 (continued- BB 250-2) 

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

uranium oxide (UO2 or U3 0 8) with a density - 2 

grams/cubic centimeter. The moisture content of 

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

ameter Fiberpak drums. Calculations using LEOPARD 

procedures show that a fully reflected, 11.5 inch 

diameter, infinitely long cylinder:is nuclearly 

safe for homogeneous uranium enriched ý 4 w/o in 

U-235 under any conditions of moderation.

Docket 70-337 Date: 11/18/66 Revision No. 13 Date: 3/1/68 Pc~e 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 

(maximum), 16 gauge (nominal) steel cylinder with a 

flanged closure consisting of a 1/2 inch thick 

(minimum) bolted flange and flange cover. A minimum 

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 uranium 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 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 container 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.

Docket 70-337 Date 11/18/66 Revision No. 13 Date: 3/1/68
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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 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 in 2  The inner container of the 
NUMEC Pu-10-1 container, when fully loaded, and 
including the neutron moderator weighs 279#, re
sulting in a vertical loading of 3.55 lbs/in2 over 
a base area of 78.54 in When placed in a hor
zontal 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 lid is bolted 
from the top, separation of the lid from the 
drum body does not occur. In this connec-

Docket 70-337 Date 11/18/66 Revision No. 13 Date: 3/1/68 Page 46
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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 lid 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 ma ximum 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 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 conditions,

Docket 70-3537 Date 11/18/66 Revision No. 13 Date: 3/1/68
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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, assuming optimum interunit moder
ation.

Material and form 

.Enrichment 

Powder density et*) 

H/U (including all pack
aging material) 

Volume of undamaged 
package in hexagonal 
array 

Volume of damaged pack
age in hexagonal array 

Number of packages in) 
reflected array J

UO2 powder 

5 w/o U-235 

2 g/cc 

1.13 

21.62 ft 3 

I4,01 ft 3 

>1000 undamaged 
>200 damaged

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

conditions.  

Z 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 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 70-337Dote 11/18/66 Revision No. 13 Date: 3/1/68
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UNITED STATES 

ATOMIC ENEF•GY COMMISSION 
WASHINGTON, D.C. 20545

IN REPLY REFER TO: 

DNL:GCEM 
70-337 
SNM-338, Amendments Nos. 71-23, 71

Westinghouse Electric Corporati 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 1523(

MAY 2 8 1968 DISTRIBUTION: 
Document Room w/encls.  
State Health (licenses only) 
Subject File w/encls..  

Z 1ompliance, Ilqrs. (2) w/encls.  
24, 71-25 1. J. McAlduff, OROO, w/encls.  

R. Weber, S~t, w/encls 
R. P. Wischow, NMS, w/encls.  

Lon C. D. Luke, DML:CB, w/encls.  
N. Doulos, DML, w/encls.  
Br. Reading File w/encls.  
Div. Reading File w/o encls.

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-l 
packages, respectively. Amendments Nos, 71-23, 71-24 and 71-25 supersede, 
in their entirety, Amendments Nos. 71-22, 71-13 and 71-21, previously 
issued for the CC, RCC and RCC-l packages.  

As discussed 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 yours, 

Donald A. Nussbaumer, Chief 
Source & Special Nuclear Materials 

Branch 
Division of Materials Licensing

Enclosures: 
As stated above

cc: Mr. William A. Brobst, DOT

(
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UNITED 
ATOMIC ENERGY

STATES 
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. 71-23 
Box 2278 
Pittsburgh, .Pennsylvania 15230 4. Docket No. 70-337 

CONDI TIONS 
I

5. (a) Packaging 

(1) Model number CC

(2) Description 

(3) Drawings

Steel fuel element cradle assembly 
consisting of a strongback and fue.  
element clamping assembly, shock 
mounted to a 14-gage steel outer 
container by shear mounts.  

Container constructed in accordanc, 
with The Champion Company Drawings 
10410, 10536, 10538, and 10541.

(b) Contents

(1) Type and form 
of material

Uranium dioxide as stainless steel 
clad unirradiated fuel elements of 
the following specifications:

Ty e

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length 
Maximum Rods/element

14 x 14 

0.317" 
0.341"1 

i05", 
173

15 x 15 

0.355" 
0.385" 

106" 
208



LICENSEE: jftstiinghouse Electric Corporation 

LICENSE NO.: SNM-338

DOCKET NO.: 70-337 

S. (b)(1) (CONTINUED) 

Type 

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

14 x 14 

6.284" 
10 kgs 

4.1 w/o

(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

PAGE 2

AMENDMENT NO.: 71-23

15 x 15 

7.695" 
13.5 kgs 
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 April 29, 1968.  

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment ?�4Y 2 2 1922
Donald A. NussBaumer 
Division of Materials Licensing

"4. •
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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.

1. Name: Westinghouse Electric Corporation

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania

I.AJ±'4U.[ I 1UDd�

S. (a) Packaging 

(1) Model number

f

3, License No. SNM-338 

Amendment No. 71-24 

4. Docket No. 70-337

nsa,, I

RCC

(2) Description 

(3) Drawings

Steel fuel element cradle assembly 
consisting of a strongback and adjust
able fuel element clamping assembly, 
shock mounted to a minimum 0.07411 
steel outer container by shear mounts.  

Container constructed in accordance 
with Westinghouse Electric Corporation 
Drawings EDSK31940F, EDSK319402F, 
EDSK323133B, and 684J580 or 684J963, 
541F613, 541F614, and EDSK323133B.

%.%WA&aUU



LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337 

(b) Contents

AMENDMENT NO.: 71-24

(1) Type and form 
of material

Uranium dioxide 
less steel clad 
elements of the 
tions:

as zircaloy or stain
unirradiated fuel 
following specifica-

14 x 14 
Tye Zr Clad 

Pellet diameter (Nom) 0.367" 
Rod diameter (Nom) 0.423" 
Maximum Fuel Length 120" 
Maximum Rods/element 180 
Maximum Ctoss Section (Nom) 7.8" 
Maximum U-235 element 16 kgs 
Maximum U-23S enrichment 3.7 w/o

(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 

6. This amendment supersedes, in its entirety, 
February 29, 1968.

14 x 14 
SST Clad 

0.384" 
0.422" 

120" 
180 
7.8" 
18 kgs 
3.9 w/o

15 x 15 
SST Clad 

0.384" 
0.422" 

122" 
204 
8.44" 
20 kgs 
3.7 w/o

Two fuel elements containing not 
more than 40 kilograms U-235.

1.2 radiation units 

60 packages

Amendment No, 71-13 to SNM-338, dated

COPY

PAGE 2
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LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 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 2S, 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

PAGE 3



CSOZY 

ATOMIC ENERGY COMMISSION 

MAY 2 8 1968 

LICENSE AMENDM0ET 
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.

r . � F

1. Name: Westinghouse Electric Corporation

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230

W4M UlT rY .l1.~o

5. (a) Packaging 

(1) Model number 

(2) Description 

(3) Drawings 

(b) Contents

(1) Type and form 
of material

15 x 15 
Zr Clad

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel .Length

3. License No. SNM-338 

Amendment No. 71-25 

4. Docket No. 70-337

RCC-l

Steel fuel element cradle assembly 
consisting of a strongback and adjust
able fuel element clamping assembly, 
shock mounted to a 14-gage steel outer 
container by shear mounts.  

Container constructed in accordance 
with Westinghouse Electric Corpora
tion Drawings 541F351, 684J861 and 
684J898.  

Uranium.dioxide as zircaloy or stain
less steel clad unirradiated fuel 
elements of the following specifica
tions:

14 x 14 
Zr Clad

0.372" 0.372" 
0.422" 0.422" 

: q"l 44"',,. 144" 
- LL

14 x 14 
Zr Clad 

0.367"1 
0.423" 

120"

14 x 14 15 x 15 
SST Clad SST Clad

0.384" 
0.422" 

120"

0.384" 
0.422" 

122"

S. .... . .. . m n'-''NT" e...



LICENSEE: Westinghouse Electric CorporationCOPY 

LICENSE NO.: SNM-338

PAGE 2

AMENDMENT NO.: 71-25

DOCKET NO.: 70-337 

5. (b)(1) (CONTINUED)

Type 

Maximum Rods/element 
Maximum Cross Section (Nom) 
Maximum U-235/element 
Maximum U-235 enrichment

15 x 15 
Zr Clad 

204 
8.4" 

15 kgs 
3.2 w/o

(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

14 x 14 
Zr Clad 

180 
7.8" 

15.5 kgs 
3.5 w/o

14 x 14 
Zr Clad 

180 
7.8" 

16 kgs 
307 w/o

Two fuel elements 
than 40 kilograms

14 x 14 
SST Clad 

180 
7.8" 

18 kgs 
3.9 w/o

15 x 15 
SST Cla( 

204 
8.4" 

20 kgs 
3.7 w,

containing not more 
U-235.

1.2 radiation units 

60 packages

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 MAY 2 8 1969

Donlal A. Nussbaumr 
Division of Materials Licensing

S. . . .. . . . . . .. ii I I I III I



Westinghouse Electric Corporation 

3 Gateway Ce'nt'er' 

Box 22-78, Pittsburgh, Pa. 152_30 

/ 3 January 30, 1968

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

Attention: 

Subject:

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

Application for Amendment of License SNM-338, 
Docket 70-33, to Authorize Use of NFD Shipping 
Packaqes r Complance

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, 

Karl R. Schendel 
License Administrator

Attachment: License 

7 copies transmitted
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SNM-338 
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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.
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Shipping - NFD

REVISION RECORD (continued)

Revision 
No.  

5 

5 

5 

6 

7 

7 

8 

8 

8 

9 

9 

10 

10 

11 

11 

11 

11 

11

Date of 

Revision 

9/11/67 

9/11/67 

9/11/67 

9/26/67 

11/3/67 

11/3/67 

12/8/67 

12/8/67 

12/8/67 

12/12/67 

12/12/67 

12/15/67 

12/15/67 

1/30/68 

1/30/68 

1/30/68 

1/30/68 

1/30/68

Pages Revised 

3 

35-40 

Appendix J 

25-26 

40 

41-42 

42 

43 

Appendix K 

15 

Appendix B 

34-40 

Appendix J 

9 and 16 

11,13,17 & 20 

28 

29 

Appendix K

Revision Reason 

Added Section 14 and 
Appendix J 

Added BB 300-1 package 

Added 

Added Spc. Pkg. for Zorita 
Spc. Assy's 

Added Spc. Pkg. for Selni Rod 
Shipments 

New 

Added RCC-1 package 

New 

Added 

Inserted reference to Draw
ing SKA-219 

Added Drawing SKA-219 

Revised Section 14 to describe 
BB-250-1 packaging and testing 

Drawing revised 

Added requirement that com
puted keff values be adjusted 

Changed to read "adjusted 
k " eff 

Added paragraph on nuclear 
safety referencing General 
Criticality Standards section 

Revised Package Array Evalu
ation section. Added details 
on calculations.  

Decreased Max. Enrichment.  
Eliminated need for Poison Pl.

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

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 I" 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 contents maximumly moderated and 

fully reflected, the adjusted keff of the contents 

will be ý 0.90. 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 LEOPARDt or PDQ-03/2 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 

plates, 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. 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 package will have a 
keff of ' 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 keff (above the single package value) for an 

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 keff resulting from complete flooding.  

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 keff does 

not exceed 0.98 for the four assemblies in the maximum 

credible accident (MCA) array.

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

Radioactivity - 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 Date11/18/66 Revision No. 11 Date: 1/30/68 page 16
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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. In 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, the tie-down devices, which will accomo

date I" 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 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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5.3 (continued - CC) 

ings will provide 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 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 

MCA array with a k 0.98, and any additional MCA rra wit a eff

packages can only form similar isolated arrays, any 

number of the CC packages will be nuclearly safe 

under hypothetical accident conditions.  

5.4 Fissile Class II 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: 1/30/68 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 reflection. 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./i 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 moderation 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.  

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

K 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 III Limits 

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

offered as a Fissile Class III shipment.
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Appendix K 

Products Shipped in Type RCC-l Packages 

Indian Pt. No. 2Type

Pellet Parameters 
Material 
Enrichment (Max) 
Diameter (Nom) 

Rod Parameters 
Cladding Mt'l 
Diameter (Nom) 
Fuel Length (Nom. Max.) 

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) 

k (Max/l Pkg) 

keff (Max/MCA) 

Poison P1. Req'd 

Net Wt. of Contents 
(Max)

UO2 
3.2 w/o 
.372"

a

Zirc.  
.422" 
144" 

204 
15 X 15 sq 
.563" 
8.4" sq

< 
<

30 kg 
0.88 

0.90 

0.97 

No 

3200#

ti�rfl 

�oI 
�L�J 
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Westinghouse Electric Corporation 

3 Gateway Center 
Box 2:L78, Pittsburgh, Pa. 152.30

April 29, 1968

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

Attention:

Subject:

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

Application for Amendment of License SNM-338 
Docket 70-337, to Authorize Use of NFD Shipping 
Packages ... -e. g

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, 

Karl R. Schendel 
License Administrator

Attachment: License Amendment 
7 copies transmitted

ITEM # -

ICU~ /

/ -

I
/



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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icality safety. Changed 
>1000 to >500.  

Revised drawing to -1 

6300# was 6000# 

7200# was 7000# 

Added Section 19, the RCC-2 
package.  

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

Added
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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 Equipment 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
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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-I Packaging 

16.1 Packaging Description 

Designation - RCC-l Shipping Container 

Gross Weight - 7,200 pounds 

Fabrication - The design and fabrication details for 

the shipping containers in the RCC-I series are 

given in Equipment Specification E-676498, 

Revision 0, 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 directly applicable in all respects, if "and 

Appendix K" is added after "Appendix A" and "drawing 

684J861" is substituted 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".
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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

ing, poison plates in the packaging, when they are 

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".  

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 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. It is understood that the reference to Equip

ment Specification E-676200 implies the appropriate 

revision.  
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Appendix A 

Products Shipped in Type RCC and RCC-2 Packages

14 X 14 Zr Clad 
Assemblies

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

U0
2 

3.7 w/o 
.367"

14 X 14 SST Clad 
Assemblies 

UO
2 

3.9 w/o 
.384"

15 X 15 SST Clad 
Assemblies 

U0
2 

3.7 w/o 
.384"

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) 

k eff (Max/l pkg) 
keff (Max/MCA) 

Poison P1. Req'd 
Net Wt. of Contents 

(Max)

180 
14 X 14 sq 
.556" 
7.8" sq

32.0 kg 
0.86 

0.87 

0.96 

No 

2200#

180 
14 X 14 sq 
.556" 
7.8" sq

36.0 kg 
0.86 

0.87 

0.96 

No 

2200#

204 
15 X 15 sq 
.563" 
8.4" sq

40.0 kg 
0.85

0.87 

0.96 

No 

2500#

Type

Zirc.  
.423" 
120"

SST 
.422" 
120"

SST 
.422" 
122"

11- IT N) P. :4 
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Appendix B 

Products Shipped in Type CC Packages

14 X 14 SST Clad 
Assemblies

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/l pkg) 

keff (Max/MCA) 

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

UO 
4.A w/o 
0. 317" 

SST 
0. 341" 
105"

173 
14 X 14 sq 
0.453" 
6.284"

20 kg 
0.74 

0.84 

0.98 

N.A.  
2000#

15 X 15 SST Clad 
Assemblies 

uo 2 
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#

Type

P. WA 
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Appendix K 

Products Shipped in Type RCC-1 Packages

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) 
keff (Max/Ass'y) 

keff (Max/l Pkg) 
keff (Max/MCA) 

Poison P1. Req'd 
Net Wt. of Contents 

(Max)

14 X 14 Zr Clad 
Assemblies 

U02 
3.5 w/o 
.372"

Zirc.  
.422" 
144"

180 
14 X 14 sq 
556" 

7.8" sq

31 kg 
•0.84 

•0.86 

•0.96 

No 

3200#

15 X 15 Zr Clad 
Assemblies 

U0
2 

3.2 w/o 
.372"

Zirc.  
.422" 
144"

204 
15 X 15 sq 
.563" 
8.4" sq

30 kg 
<0.88 

<0.90 

<0.o97 

No 

3200#

4 rn wi 
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EQUIPMENT SPECIFICATION COVER SHEET 
WESTINGHOUSE FORM 54064 A 

EQUIPMENT SPECIFICATION DATTED 

676200 IlAugust 9, 1
REVISION NO. DATED 

96 1 Ma 26, 1967
O IGIAL ISSUE TSUPERSEDES ER RPREVIOUSS SR~EVISIONS

I' D f PREVIOUS

"5
137" Fuel Assembly Shipping Container 

General 

Fuel Assembly Shipping Container

WESTINGHOUSE ELECTRIC CORPORATION 
Atomic Power Division 
P.O. Box 355 
Pittsburgh, Pennsylvania, 15230

/

ATTACHMENTS

Drawings: 541F613 
541F614 
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EQUIPI'ENT SPECIFICATION

ADDENDUM A 

Make the following substitution unless it is stated otherwise.  

Page 5, Item 1 c 

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.O.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 internals and component parts shall be designed by W.  

Page 8, Item 3.1.3.2 f 

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 lb/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 EIZCTREC CORPORATION 
ATOIC POWER DIVISION 

Revision No. 1 

to 
WAPD FORM 412 E-Spec. 676200 Page 2 of 3 Pages



EQ/IPMNT SPECIFICATION 

Page 11, Item 3.1.3.5 d 

A relief valve actuate at 7.5 t I 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 
frame.

lug at the forward end of the fuel assembly suppoi

Item 21 - Move outrigger members to their storage position.

Revision No. 1 

to 
E.Spec. -676200 Page 3 of 3 Pages

WAPD FORM 412

WESTINGHOUSE ELECTRIC CORPORATION 
ATCOIC POWER DIVISION



Westinghouse Electric Corporation

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

Attention: 

Subject: 

Gentlemen:

3 Gareway Center 

Bo1x !2-78, Pittsburgh, Pa. T513o 

March 14, 1968 

_• ./ 
/ ,. .

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

Applictao-ica r Amendment of License SNM-338 Dock 't 70-337' to Authorize Use of NFD Shipping 
Packages

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.

address.
Please send the amendment to me at the above

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

Very truly yours, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment 
7 copies transmitted 

ITEM #
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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.
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REVISION RECORD (continued)

Revision Date of 
No. Revision 

13 3/1/68 

13 3/1/68 

14 3/5/68 

15 3/14/68

I

Pages Revised 

43-49 

Appendix L 

Appendix K 

Appendix B

Revision Reason 

Added Section 18, the 
BB 250-2 package 

Added 

Added RGAF data 

Added SELNI data

Docket 70-337 Dote: 11/18/66 Revision No. 15 Date: 3/14/68 Page 7,.1
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SUM-33a. Amondnants

UNITED STATES 

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C.

ýIos. 71-21& 71-22

Westinghouse Electric Corporation 
3 Gateway Center 
box 2278 
Pittsburgh, Pennsylvania IS230

ý\A`%

Attention: Mr. xarl V.. ,Schendei 
License Administrator 

Gentlemen: 

Enclosed are Amendments Host. 71-21 and 71-22 to Snecial 1iclear 
Iaterial License N.o. su-.338, authorizing the delivery of sracial 
nuclear material to a carrier for transport in the .CC-l and CC packages, resPOctively. These aendments supersede, in their entirety, 
Amendsonts tNos. 71-12 and 71-14, previously issued for the RCC-I and 
CC packages.  

-Please -noft , that thoe" anebdmets do not authorize t"w transport of special nuclear omterial. Such transport is normally subject to 
regulation by the Department of Transportation (VaT). tiestions 
regarding their requirements should be directed to DOT. Transport of 
special nuclear material not subject to DOT regulatio* s is authorized 
by Avendment No. S to Special Nuclear Material License No. SW-33S8 
dated November 21, 1967, provided the appropriate pAckaging, marking, 
and laboelng requirements of that amendment are satisfied.  

Very truly yures, 

Donald A. ,ussbauwr. Chief 
Source 4 Special Nuclear ,tterials 

branch 
Division of M-aterials Licensing 

Enclosures: 
As stated above

cc: Mr. William A. Brobst 
Department of Transportation 

ITEM #.L FJos GO - Hdqrs.

20545 DISTRIBUTION:( > 
Document Room w/encls.  
State Health (licenses only), 
Subject File w/encls.  

"-ý.*Sompliance, llqrs. w/encls.  
1o. J. IcAlduff, ORO0, w/encls 
R. Weber, SMM, W/encls.  
N. Doulos, DPIL, w/encls.  
R. P. Wischow, NKS, w/encls.  
C. D. Luke, DML:CB. w/enls.  
Br. Reading File w/encls.  
Div. Reading File w/o encls.



COPY 
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 

2. Address: 3 Gateway Center Amendment No. 71-21 
Box 2278 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337 

CONDi TIONs

5, (a) Packaging 

(1) Model number RCC-l

(2) Description 

(3) Drawings

(b) Contents

(1) Type and form 
of material

Steel fuel element cradle assembly 
consisting of a strongback and adjust
able fuel element clamping assembly, 
shock mounted to a 14-gage steel outei 
container by shear mounts.  

Container constructed in accordance 
with Westinghouse Electric Corporatior 
drawings 541F3S1, 684J861 and 684.J898.  

Uranium dioxide as zircaloy or stain
less steel clad unirradiated fuel 
elements of the following specifica
tions:

Indian Pt.  
No. 2

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length

0.372" 
0. 422" 

%,, 44• j V:-j

RGAF

0.372" 
0.422" 

144"

Zorita 
NOK 

0.367" 
0.423" 

120"

SCE

0.384" 
0.422" 

120"

CMq1 

0.384" 
0.422" 

120"

ZU e



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 

2, Address: 3 Gateway Center Amendment No. 71-22 
Box 2278 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337 

CNDI• TI M-s

5. (a) Packaging 

(1) Model number CC

(2) Description 

(3) Drawings

Steel fuel element cradle assembly 
consisting of a strongback and fuel 
element clamping assembly, shock 
mounted to a 14-gage steel outer 
container by shear mounts.  

Container constructed in accordance 
with The Champion Company drawings 
10410, 10536, 10538, and 10541.

(b) Contents

(1) Type and form 
of material

Uranium dioxide as stainless steel 
clad unirradiated fuel elements of 
the following specifications:

Type

Pellet diameter (Nom) 
Rod diameter (Nom) 
Maximum Fuel Length 
Maximum Rods/element

CEX

9317"1 
0.341" 

102" 
172

SELNI 

0.355" 
0.385" 

102" 
201



LICENSEE: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338
AMENDMENT NO. 71-22

DOCKET NO.: 70-337

S. (b) (1) (CONTINUED)

Type 

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

CEX

6.284" 
10 kgs 

4.1 w/o

(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

SELNI 

7.695" 
13.5 kgs 
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. 71-14 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.  
Supplements 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

PAGE 2



UNITED S 

ATOM IC ENERGY 
WASHINGTON.  

rEF •

IN REPLY REFER TO: / 
DML: CEM 
70-337 
SNM-338, Amendment No. 71-20 

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230 

Attention: Mr. Karl R. Schendel 
License Administrator

/
TATES

COMM ISSION 
D.C. 20545 

DISTRIBUTION.41) 

Document Room w/encl.  
State Health (license only) 
Subject File w/encl.  

-- Compliance, Hqrs. w/encl.  
H. J. McAlduff, OROO, w/encl.  
R. Weber, SMM, w/encl.  
N. Doulos, DML, w/encl.  
R. P. Wischow, NMS, w/encl.  
C. D. Luke, DML:CB, w/encl.  
Br. Reading File w/encl.  
Div. Reading Pile w/o encl.

Gentlemen: 

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.  

Please note that this amendment does not authorize the transport 
of special nuclear material. Such transport is normally subject 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 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 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

[Fom CO - Hdqrs.

I



FEB 2 9 1968 
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 Gateway.Center 

2. Address: Box 2278 
Pittsburgh, Pennsylvania 15230

f*,*��tn Yq.yfIIT.
%...L4U

s5. (a) Packaging 

(1) Model number 

(2) Description

3. License No. SNM-338 

Amendment No. 71-20 

4. Docket No. 70-337

LA-36

Two 5-gallon DOT Specification 17H 
pails, 11.25" I.D., with lug-type 
closure, contained in a 12 1/2" O.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= 
ulite. Package shall be constructed 
in accordance with details shown and 
referenced in NUMEC drawing 10-D-1168, 
Rev. 5.

(b) Contents

(1) Type and form of 
material

(i) Dry non-decomposable forms of 
uranium having a maximum-U-235 
enrichment of 5.0%; or

.. '



FEb 2 ,i 

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-liquid) 
of uranium having a maximum 
U-235 enrichment of 5.0%.  

(2) Maximum quantity of Wi) For the type of material spe
material per package cified in S(b)(l)(i): 

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 HI/U-235 ratio, 
including all packaging mate
rials, shall not exceed the 
following: 

Maximum H/U-235 Maximum U-235 .Enrichment 

14.8* 1.0%* 
7.4 2.0% 
5.0 3.0% 
3.7 4.0% 
3.0 5.0% 

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

(ii) For the type of material speci
fi'ed in 5(b) (1) (ii) : 

Thirty-six (36) kilograms of 
material (maximum of 20 kilo
gr:ams in one pail) containing 
not more than 1.0 kilogram 
U-235.



FEB 2 9 1968

LICENSEE: Westinghouse Electric Corporation PAGE 3

AMENDMENT NO.: 71-20

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

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

Maximum U-235 
Enrichment 

3.0% 
5.0%

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

Minimum Radiation 
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) (i) and limited 
in 5(b)(2)(i):

Maximum U-235 
Enrichment 

1.0%* 
2.0% 
3.0% 
4.0% 
5.0%

Maximum Number 
of packages 

225* 
164 
154 
115 
113

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

(ii) For the contents specified 
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 5-gallon pails.

LICENSE NO.: SNM-338



LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337

AMENDMENT NO.: 71-20

REFERENCES

Licensee's application dated February 13, 1968, for an amendment to Special Nuclear Material License No. SNM-338 to authorize the delivery of special nuclear materiii to 
a carrier in the above package.  

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment FEB 2 9 "

Donald A. Nussbaumer 
Division of Materials Licensing

* *- °*'

PACE 4



*

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

Attention: 

Subject:

Westinghouse Electric Corporation 

3 Gateway Center 
Box 2a78, Pittsburgh, Pa. 152.30 

February 13, 1968 

For

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

Applicailton-for Amendment of License SNM-338 Docketac 70-337,- to Authorize Use of NTDWIppng 
PackAqe4 '

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.

address.
Please send the amendment to me at the above

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

Very truly yours, 

Karl R. Schendel 
License Administrator

Attachment; License Amendment 

7 copies transmitted

509
Frirn CO -. Hdq



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.



SNM-338 
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REVISION RECORD (continued)

Revision 
No.  

5 

5 

5 

6 

7 

7 

8 

8 

8 

9 

9 

10 

10 

11 

12 

11 

1i 

12

Date of 
Revision 

9/11/67 

9/11/67 

9/11/67 

9/26/67 

11/3/67 

11/3/67 

12/8/67 

12/8/67 

12/8/67 

12/12/67 

12/12/67 

12/15/67 

12/15/67 

1/30/68 

1/30/68 

1/30/68 

1/30/68 

1/30/68 

2/13/68

Pages Revised 

3 

35-40 

Appendix J 

25-26 

40 

41-42 

42 

43 

Appendix K 

15 

Appendix B 

34-40 

Appendix J 

9 and 16 

11,13,17 & 20 

28 

29 

Appendix K 

43

Revision Reason 

Added Section 14 and 
Appendix J 

Added BB 300-1 package 

Added 

Added Spc. Pkg. for Zorita 
Spc. Assy's 

Added Spc. Pkg. for Selni Rod 
Shipments 

New 

Added RCC-I package 

New 

Added 

Inserted reference to Draw
ing SKA-219 

Added Drawing SKA-219 

Revised Section 14 to describe 
BB-250-1 packaging and testing 

Drawing revised 

Added requirement that com
puted keff values be adjusted 

Changed to read "adjusted 
k " eff 

Added paragraph on nuclear 
safety referencing General 
Criticality Standards section 

Revised Package Array Evalu
ation section. Added details 
on calculations.  

Decreased Max. Enrichment.  
Eliminated need for Poison P1.  

Added Section 17, the NUMEC 
LA-36 package.

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



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 LA-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



"IC 4 ATOMI 

IN REPLY REFER TO: 

DML: CEM 
70-337 
SNM-338, Amendments Nos. 71-13 1

UNITED STATES 

IC ENERGY COM] 
WASHINGTON, D.C. 20O 

:hrough 71-19

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230

Attention:

/ 
M4ISSION -" .  

545

DISTRIBUTION: 
Document Room w/encls.  
State Health (licenses only) 

.,Subject File w/encls.  
.•Compliance, Hqrs. w/encls.  
H. J. McAlduff, OROO, w/encls.  
R. Weber, SWNI, w/encls.  
R. P. Wischow, NMS, w/encls.  
N. Doulos, DML, w/encls.  
C. D. Luke, DML:CB, w/encls.  
Br. Reading Fi)e w/encls.  
Div. Reading File w/o encls.  

()

Mr. Karl R. Schendel 
License Administrator

Gentlemen: 

Enclosed are Amendments Nos. 71-13 through 71-19 to Special Nuclear 
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 21-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 
the 3 month period after the effective date of the regulation, expires 
upon issuance of this superseding license. These amendments do not 
authorize the transport of special nuclear material. Such transport 
is normally subject to regulation by the Department of Transportation (DOT).  
Questions regarding their requirements should be directed to DOT. Transport



W e st in g h ou s e E l-J . o x.J.-..t•F E B 2 9 i1 s9 

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

Very truly your•, 

Donald A, Nussbaumer, Chief 
Source & Special Nuclear Materials 

Branch 
Division of Materials Lihensing 

Enclosures: 
As stated 

cc: Mr. William A. Brobst 
Department of Transportation

I &1 4 _'7



UTM* SSION FEB 2 ) k

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. 71-13 
Box 2278 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337 

CONDITIONS

5. (a) Packaging 

(1) Model number RCC

(2) Description 

(3) Drawings

(b) Contents

(1) Type and form 
of material

Steel fuel element cradle assembly con
sisting of a strongback'and adjustable 
fuel element clamping assembly, shock 
mounted to a 14-gage steel outer con
tainer by shear mounts.  

Container constructed in accordance 
with Westinghouse Electric Corporation 
drawings EDSK319401F, EDSK319402F, 
EDSK323133B, and 684J580.  

Uranium dioxide as zircaloy or stain
less steel clad unirradiated fuel 
elements of the following specifica
tions:

Type Zorita/NOK 

Pellet diameter (Nom) 0.367" 
Rod diameter (Nom) 0.423" 
Maximum Fuel Length 120" 
Maximum Rods/element 180

SCE 

0.384" 
0.422" 

120" 
180

CYW 

0. 384" 
0.422" 

120" 
200



LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337 

5. (b)(1) CONT'D

AMENDMENT NO.: 71-13

Type 

Maximum Cross Section (Nom) 
Maximum U-235 element 
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

Zorita/NOK 

7.8" 
16 kgs 
3.7 w/o

SCE 

7.8" 
18 kgs 
3.85 w/o

CYW 

8.4" 
20 kgs 
3.67 w/o

Two fuel elements containing not 
more than 40 kilograms U-235.

1.2 radiation units 

60 packages

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

Date of Amendment FEB 2 9 1968

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 

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 

(3) Drawings

(b) Contents

(1) Type and form 
of material

Steel fuel element cradle assembly 
consisting of a strongback and fuel 
element clamping assembly, shock 
mounted-to a 14-gage steel outer 
container by shear mounts.  

Container constructed in accordance 
with The Champion Company drawings 
10410, 10536, 10538, and 10541.  

Uranium dioxide as stainless steel 
clad unirradiated fuel elements of 
the following specifications:

Pellet diameter (Nom) 
Rod diameter (Nom) 
Max. Fuel Length 
Max. Rods/element 
Max. Cross Section (Nom) 
Max.. U-235/element 

-Max. U-235 enrichment

0.317" 
0.341" 

102" 
172 

6.284" 
10 kilograms 
4.1 w/o

- -..

I I



LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 _ 

DOCKET NO.: 70-337

AMENDMENT NO,.: 71-14

(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

Two fuel elements containing not 
more than 20.0 kilograms U-235.

1.2 radiation units 

60 packages

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, and January 30, 1968.  

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment FEB 2 9 1968

Donald A. Nussbaumer 
ý,,Division of Materials Licensing 

COP,

coPr

PAGE 2
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"UNITED .STATES 
ATOMIC EMRGY. COMMISSION 

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

LICENSE AMENDMENT 
for 

DELIVERY OF SPECIAL NUCLEAR MATERIAL 
to a 

CARRIER FOR TRANSPORT 

Pursuant to the Atomic Energy Act of 1954 and Title 101 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.

Li�en�e� r

1. Name: Westinghouse Electric Corporation

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230

3. License No. SNM-338 

Amendment No. 71-15 

4. Docket No. 70-337

MY~~nTTTnMC~

5. (a) Packaging 

(1) Model number FF

(2) Description 

(3) Drawings

(b) Contents

(1) Type and form 
of material

Steel fuel element cradle assembly 
consisting of a strongback and fuel 
mounting assembly, shock mounted to a 
14-gage steel outer container by 
shear mounts.  

Container constructed in accordance 
with The Champion Company drawings 
10510, 10522, 10523, and 10528, 

Uranium dioxide as stainless steel 
clad unirradiated fuel elements of the 
following specifications:

Pellet diameter (Nom) 
Rod diameter (Nom) 
Max. Fuel Length 
Max. Rods/element 
Max. Cross Section (Nom) 
Max. U-235/element 
Max. U-235 enrichment

0.368" 
0.430" 

118" 
32 

7.55" x 7.55" 
3 kilograms 
4.0 w/o

I.

Licensee
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LICENSEE: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338

PAGE 2

AMENDMENT NO.. 71-15

DOCKET NO.: 70-337

(2) Maximum quantity of 
material per package 

Cc) Fissile Class II and III 

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

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

Two fuel elements containing not 
more than 6 kilograms U-235.

1.2 radiation units 

60 packages

REFERENCES 

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

Supplement dated May 25, 1967.

FOR TH1E ATOMIC ENERGY COMMISSION

Date of Amendment .,
Donald A. Nussbaumer 
Division of Materials Licensing
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ATOýýJ• COYSS ION 

FEB 2 9 196B 
-----------------------------

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

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania

�'fThIt�TPT ffl.Tt� 
.AJJ'4u1 I j.ui�.;�

15230

5. (a) Packaging 

(1) Model number

(2) Description 

(3) Drawings

(b) Contents

(1) Type and form 
of material

3. License No. SMI-338.  

Amendment No. 71-16 

4. Docket No. 70-337

Yankee

Steel fuel element cradle assembly 
consisting of a strongback and fuel 
element clamping assembly, shock 
mounted to a 14-gage steel outer con
tainer by shear mounts.  

Container constructed in accordance 
with The Champion Company drawings 

08335, 08508, 08510, and 08561.  

Uranium dioxide as stainless steel 

clad unirradiated fuel elements of 

the following specifications:

Pellet diameter (Nom) 
Rod diameter (Nam) 
Max. Fuel Length 
Max. Rods/element 
Max. Outside Dimensions (Nom) 
Max. U-235/element 
Max. U-235 enrichment

0.298" 0.340" 
93" 

305 
7.617" x 7.61' 
17.5 kilogram! 
4.95 w/o

ccyr�v

•U•A1AU



LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337

AMENDMENT NO.: 71-16

(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

One fuel element containing not more 
than 17.5 kilograms U-235.

1.2 radiation units 

60 packages

REFERENCES 

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

Supplement dated May 25, 1967.

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment
FEB 2 9 1.969

Donald A. Nussbaumer.  
Division of Materials Licensing

'J~



UNNITED ..STATES,' 
ATOWIIC.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. A 
Corporation Amendment No. 71-17 

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230 4. Docket No._70-337 

CONDITIONS

S. (a) Packaging

(1) Model number 

(2) Description

Double Barrel 

(See Page 2)

(b) Contents

(1) Type and form of 
material

(2) Maximum quantity of E 
material per package o 

7 
(c) Fissile Class 

(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

(See Page 2")

ight (8) kilograms U-235, provided the weight 
f the contents does not exceed 350 Rounds or 
0 pounds per linear foot.  

II and III 

0.5 radiation unit

160 packages

... �-,...... -...--- ........ .* .



LICENSEE: Westinghouse Electric Corporation PAGE 2

LICENSE NO.: SN4-338
AMENDMENT NO.: 71-17

DOCKET NO.: 70-337 

5. (a)(2) Containment vessel consists of a 5-inch Schedule 40 steel pipe 57" long 
with threaded malleable iron pipe cap closure. Containment 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 8000 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

Date of Amendment
FEB 2 9 1968

Donald A. Nussbaumer 
Division of Materials Licensing

V,.. ' •



UNITED STATES 
ATOMI: Irýt4IS PION 

E•- 2 9 196, 

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 71-18 

Corporation Amendment No.o711 
2. Address: 3 Gateway Center 

Box 2278 
Pittsburgh, Pennsylvania 1523 4. Docket No. 70-337 

CONDITIONS

5. (a) Packaging

(1) Model number 

(2) Description 

(b) Contents 

(1) Type and form of 
material 

(2) Maximum quantity of 
material per package 

(c) Fissile Class

Quadruple Barrel 

(See Page 2) 

(See Paze 2) 

Sixteen (16) kilograms U-2359 provided the weigh 
of the contents does not exceed-700 nounds or
70 pounds per linear foot.  

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 Eighty (80) packages 

1.0 . ... "n . , - .  

".- M. 
::



COPY 
LICENSEE: Westinghouse Electric Corporation PAGE 2 
LICENSE NO.: SNM-338 

AMENDMENT NO.: 71-18 

SDOCKET NO.: 70-337 

5. (a) (2) Containment vessel consists of a 5-inch Schedule 40 steel pipe 120" long with threaded malleable iron pipe cap closure. Containment vessel is centered and supported in a drum fabricated from four DOT Specification 17H 55-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 gr g 2 9 D9.8 
Donald A. Nussbaumer Division of Materials Licensing

C 0 PY



COIY 
UNITED STATES 

ATOMIC ENERGY CONHISSION 
FEB 2 9 1 

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

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 

CONDITIONS

5. (a) Packaging

(1) Model number 

(2) Description

Triple Barrel 

Containment vessel consists of a 5-inch 
Schedule 40 steel pipe 87" long with 
threaded malleable iron pipe cap clo
sure. Containment 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 
of material

Ci) Unirradiated Pathfinder fuel 
assemblies as shown on Allis
Chalmers Drawing No. 41-500S693, 
Rev. 3, containing 1102 enriched 
to 6.95 w/o in the U-235 isotope.  

C~P



FEB 2cz-

LICENSEE: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338

PAGE 2

AMENDMENT NO.: 71-19

DOCKET NO.: 70-337

(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

(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.  

(i) For the contents specified in 
5 (b) (1) (1) :,* 

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 i) 

Twelve (12) kilograms U-235, pro
vided the weight of the contents 
does not exceed 525 pounds or 
70 pounds per linear foot.

For the contents described in 
5(b)(l) (ii) and limited in 
5(b) (2) (ii):

0.6 radiation units.

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

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

24 packages.  

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

120 packages.

'� �
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LICENSEE- Westinghouse Electric Corporation

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-19

DOCKET NO.: 70-337 

6. This amendment supersedes, in its entirety, Amendment No. 71-4 to SNM-338, dated 
April 28, 1967.  

REFERENCES 

Licensee's application dated February 8, 1967, requesting approval to deliver special 

nuclear material to a carrier for transport in the Triple Barrel package.  

Supplements dated March 9, and May 25, 1967.

FOR THE ATOMIC ENERGY COIMMISSION

Date of Amendment, FEB 2 9 1968

Donald A. Nussbaumer 
Division of Materials Licensing

PAGE 3
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LICENSe: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338

PAGE 2 

AMENDMENT NO.: 71-12

DOCKET NO.: 70-337

(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

Two fuel elements containing not more 
than 30 kilograms U-235.

1.2 radiation units 

60 packages

REFERENCES 

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

Supplement dated January 30, 1968.

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment
FEB 2 6 1968

Donald A. Nussbaumer 
Division of Materials Licensing



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545

DMIC*E R TO: 

70S 37 SNJ*-3;3, Aao~dmet No. 71-.12 FEB 2 6 19W

Westinghouse 0lectric Corporation 
$ Gateway Center 
fox 2273 
Pittsburgh& Pennsylvania IS230

Attentiont

DISTRI BUrTION: 
Document Room w/encl.  
State Health (license only) 
Subject File w/encl.  

8 • ompliance, Hqrs. (2) w/enc] 
H. J. McAlduff, OROO. w/enid 
D. L. Crowson, sm4, w/encl.  
C. D. Luke, DML:CB, w/encl.  
N. Doulos, DML, w/encl.  
R. P. Wischow, NmS. w/encl.  
Br. Reading File w/encl.  
Div. Reading File w/o encl.

Mr. Karl R. Schenel 
License Adiuistrator

Gentlemen: 

"Enclosod is Amendment No, 71-12 to Special Nuclear Material License 
No. Sml-3360, authortzing the delivo/r of special nucloar material to 
a carrier for transport in the RK-I package.  

Please Paot that this mengiaent does aot authorize the transport 
of special mcloar material. SWA transport is mermally subject to 

pqematL4* by' the wepanuet ef .Trospaxrtatio MmOT * question rsadImng their r"qui mts should be directed to DOT. Transport 
of special nuclear material not subject to DOT regulation is autho
rized by Aaendmut go. S to Special Nuclear Material License No. SN-$380 dated November 21, 1670 provided the appropriate packaging, marking.  
and labeling requiroemts of that ammsent are satisfied.  

Very truly yours, 

Donald A. Nussbaotr. Chief 
Source 4 Smectal u4clear ftterials 

Branch 
Division of Noterials Licensing 

Enclosure: 
As stated above 

cc: Mr. William A. brobst 
Department of Transportation

Fhom GO - Hdqrs.
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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 to the conditions specified 
in that license and to the conditions. specified below.  

Licensee 

Name: Westinghouse Electric Corporation 3. License No. SNM-338 

Address: 3 Gateway Center Amendment No. 71-12 
Box 2278' 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337 

CONDITIONS

5. (a) Packaging 

(1) Model number RCC-l

(2) Description 

(3) Drawings

Steel fuel element cradle assembly 
consisting of a' strongback and adjustable 
fuel element clamping assembly, shock 
mounted to a 14-gage steel outer containei 
by shear mounts.  

Container constructed in accordance with 
Westinghouse Electric Corporation drawings 
541F351, 684J861 and 684J898.

(b) Contents

(1) Type and form 
of material

Uranium dioxide as zircaloy clad 
unirradiated fuel elements of the 
following specifications:

Pellet diameter 
Rod diameter 
Maximum Fuel Length 
Maximum Rods/element 
Maximum Cross Section 
Maximum U-235/element 
U-235 enrichment

0.372" 
0.422" 

144" 
204 

8.4" x 8.4" 
15 kilograms 
3.2 w/o

UNITED STATES 
ATOMIC ENERGY COMMISSION
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S170-337 
SN4I-3389 Amendment No.

Westinghouse Electi

UNITED STATES 

ATOMIC ENERGY COMMISSION F11.i•R;TR tf1't 
WASHINGTON, D.C. 20545 o v/end.  

- State ftalth (License only) 

JA 17pliace, tqrs.' (2) w/eft.  
JAN 3 1 1M f, .oekiduffe OlWO0 v/ev1.  

C. D. Lake, D'•ILsC v/edl.  
?.Doulost ?lMt v/end.  

ic corporation ,teic file v/encl.  rlcCororilo•Div, 140in file wAe MCI*
a Gaa•m@y Center 
Box 2278 
Pittsburgh, Pennsylvania 15230 

Attentiont Mr. Karl . Schendoel 
License A4pinistratar

Gentlemen: 

Enclosed is Amendment No. 71-11 to Special Nuclear Matertal License 
No. SNW4-338U authorizing the delivery of special nuclear nateriAl 
to a carrier for transport in the BB 250-1 package.  

our confirmation that this package see"s the requirments of 
Section 71.33 of 10 CF 71 ilude allow&="e for th. finite height 
of the material s abMw i.e -b ty e liner 1 Twl, 

Please uote that this amendment does not authorize the transport of 
special nuclear material. Such transport is sowmally subject to 
regulation by the Departuent of Transportation (DOT). Qwustions 
regarding their e rements should be directed to DOT.  

Very truly yOUrs, 

Donald A. Nussbataer, Chief 
Source 4 Special Nuclear Materials 

Branch 
Division of materials Licensing

Enclosure: 
As stated above 

cc: Mr. William A. Brobst 
Department of Transportation

- i'ý'MS
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U. S. Atomic Energy Commission 

Division of Materials Licensing 
Washington, D. C. 20545

Attention: 

Subject:

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

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

Plutonium

Any form 
Any enrichment 

H/U-235 • 20 

Vapor pressure • that of H2 0 

Metal, oxides or alloys 

H/Pu • 20

Encapsulated 
H/SNM _ 20 
C/SNM _ 50

2.4 kg. SNM 
(U-235 + Pu)

* *.. -t

(U, Pu) C

10 kg.

2.4 kg.

Westinghouse Electric Corporation 

3 Gateway Center 

Box 12.78, Pittsburgh, Pa. x52-3o 

May 24, 1967



May 24, 1967U.S. AEC

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, 

Karl R. Schendel 
License Administrator

6 copies transmitted

-2-



UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545

IN REPLY REFER TO:

DXL: CEM 
70-337 
SNM-338, Amendment No. 71-4 

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230

DISTRXBTIION:.  
Doement Room w/emcl.  
State Health (encl. only) 
"Subject Fibs w/encl.1 

HQs. (2) w/encl.  
H.. J. KcAlduff, OROO w/encl.  
D. George, NMK w//ne.  
N. Doulo$s, 'on w/evel.  
C. D. Luke, VL:MCB w/ecl.  
R. D. Smlth, DXL w/encl.  
Bruch Reading Pile w/eml.  
Division Reading Pile w/o cwl.

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

A-



COPY 
UNITED STATES 

ATOMIC ENERGY CONHISSION 

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 license idcntified b-low 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 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70=337 

CONDITIONS

5, (a) Packaging

(1) Model number 

(2) Description

Triple Barrel Shipping Container 

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 C882D742o

(b) Contents

(1) Type and form of 
material 

(2) Maximum quantity of 
material per package

Unirradiated Pathfinder fuel assem
blies, as shown on Allis-Chalmers 
Drawing No, 41-500-693, Rev. 3, con
taining U02 enriched to 6.95 w/o 
U-235.  

Nineteen (19) Pathfinder fuel assem
blies within the 5-inch pipe, with 
U-235 content not to exceed 3 kilo
grams.



LICENSEE: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337 

(c) Fissile Class

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

Twenty-four (24)

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

COP.

PAGE 2

III



I %• *£UNITED STATES 

S\ ATOMIC ENERGY COMMISSION 
* * WASHINGTON. D.C. 20545 

IN REPLY REFER TO.  

DML: RDS APR 4 4 1967 
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 

Gentlemen: 

This refers to your application dated February 15, 1967, requesting 

an amendment to Special Nuclear Material License No. SNM1-338 to 

authorize the delivery of special nuclear material to a carrier for 

transport in the PW 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 normally 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.

Florn GO - H1qr,



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 therral test of the package, please confirm 
that the contents will withstand a temperature of 14750 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.  
-6Cmpliance, HQs (2) w/encl.  
H. J. McAlduff, ORO0 w/encl.  
D. George, NIS 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.



COPY 

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 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

S. (a) Packaging

(1) Model number 

(2) Description

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 lid closure. Fuel con
tainer is supported in an open bird
cage of slotted angle iron, with outsid 
dimensions 2' x 21 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.

(b) Contents

(1) Type and form of 
material

2.�

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 00090" x 3.5" x 48".



LICENSEE: Westinghouse Electric Corporation 

LICENSE NO.: SNM-338 

DOCKET NO,: 70-337

(2). Maximum quantity of 
material per package

Total contents not to exceed 120 
pounds, with U-235 content not to 
exceed two kilograms.

(c) Fissile Class 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

N, A.

Thirty-six (36)

REFERENCES 

Licensee's application dated February 15, 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, 

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment AP 4

Donald A, Nussbaumer 
Division of Materials Licensing

Z:.OPY.

PAGE 2



UNITED STATES 

ATOMIC ENERGY COMMISSION
WASHINGTON, D.C. 20545

/

A CPLY WFER TO:

0: L: CE2: 
70-357 

nc~nt .:o. 71-2 

.:esti-nyhouse Electric Corporation 
/'toa.ic Enerogy Division 
3 Gatcw:ay Center 
Pittsburgh, Pennsylvania 15230 

Attention: .z. X"arl T1. Schendel 
License Adninistrator

DISTRIBUTION: 
Document Room w/encl.  
State Health (encl. only) 
Subject File w/encl.  

"•ompliaince, liOs (2) w/encl.  
T1. J. ',!cAlduf-, ORGO w/encl.  
D. Georme, 4"M w/encl.  
X. Poulos, D',11 w/encl.  
R. D. Smith, P1L w/cncl.  
C. D. Luke, DIML:CS w/encl.  
Branch Peadinq File w/encl.  
Division Readinu File w/o encl.

; endl c:•: on: 

inciosed is hricndincnt No. 71-2 to Spocial Nuclear Material License 
No. S", -33-, authorizing the delivery of special nuclear :material to 
a carrier for transport in the Model MWl-l. package. Please note that 

this amoncbient does not authorize the transport of special nuclear 
material. Such transport is normally subject to regulation by the 
Interstate Connerce Coanmission. Questions regarding their requirements 
should be directed to the ICC.  

Also, note Condition No. 6 of this license requires at least six (6) 

steel straps with a positive seal for securing each pair of " A con
tainers to the CC support structure. This condition was discussed with 
your Mr. Schendel on April 10, 1967.  

Very truly yours, 

Donald A. Nussbau-ner, Chief 
Source & Special Nuclear Materials Branch 
Division of Materials Licensing

I..-!



"UNITED STATES 
ATOMIC ENERGY COMMISSION 

LICENSE AM'ENDMENT 
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, 
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. 71-2 
Pittsburgh, Pennsylvania 15230 

4. Docket No. 70-337 

CONDITIONS

5. (a) Packaging

(1) Model number 

(2) Description 

(3) Drawings

(b) Contents

(1) Type and form of 
material 

(2) Maximum quantity of 
material per package

Model MH-IA 

Mfi-lA wooden container supported 
within CC steel container.  

CC container constructed in accordanc( 
with the Champion Company Drawings 
10410, 10536, 10538 and 10541.  

Uranium up to 4.65 w/o enrichment in 
the U-235 isotope as stainless steel 
clad fuel assemblies.  

Twenty (20) kilograms U-235 contained 
in four (4) fuel assemblies in a two
long, two-wide, one-high arrangement.



LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 

DOCKET NO.: 70-337

(c) Fissile Class 

(1) Maximum nunber of 
packages per shipment 
for Class ITT

III 

Four (4)

.6. Each pair of MH-IA 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 9,/April 5, 1967o/ 

FOR THE ATOMIC ENERGY COMMISSION

Date of Amendment

Donald A. Nussbaumer 
Division of Materials Licensing

PACE 2
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LICENSE AM.ENWIENT 
for 

DELIVERY OF SPECIAL NUCLEAR MATERIAL 
to a 

CARRIER FOR TRA!NSPORT 

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. Licensee: Ilestinghouse Electric 
Corporation 

2. Address: 3 Gateway Center 
Pittsburgh, Pennsylvania 15230

3. License No: SNNM-338 
Amendment No: 71-1 

4. Docket No: 70-337

CONDITIONS

S. (a) Packaging

(1) Model number 

(2) Description

SPERT Fuel Rod Shipping Container 
B.E. No. 1826 

Outside container: Two ICC 1711 
55-gal drums welded together.  
Inner container: 5"1 sched 40 pipe 
with threaded end caps. Inner 
container fixed within the outcr 
container by 4 spacer assemblies 
consisting of angle iron spokes 
with bearing band and top and bottom 
steel plates.

(3) Drawings Westinghouse Electric 
Drawing No. SK-FC-I0, 
2, 3, and 4.

Corporation 
Figures 1,

(b) Contents

(1) Type and form 
material

Uranium up to 93% enrichment in the 
U-235 isotope as clad fuel elements 
and fuel assemblies. Packaging of 
chips, powders or solutions is not 
authorized.

cot vy



'a

....... .We.tin:house Electric CorpQration 

1 AM:.T : 7M-337 

S. {() Centents

(2) Maximur' quantity of 
material per package

(1) ' \inijum nuni.er of radi
ntion units to'be shown 
on label.

One hundlred ond ttwenty (120) 
p oufnds and not to exceed two 
(2) kilograms U-235

S.8

A. ,urhcr of 
lens than 
c 4 ' ti:rCad

threads nor inch for the removable screw-type cap must not be 
ltnl.ted States standard p•ipe threads and have sufficient length 
to engage at least S threads when securely ti0htenced.

7. ýrTlly. closure Must be secured by means of 12 gauge boltcd ring with drop 
forged lugs, one of which is threaded for a 5/8 inch bolt and nut.  

S. Licensee's Administrative Control Procedures: Preparation, loading and 
securing of the package for shipment of licensed material shall be under 
the direction of the Supervisor of Industrial ]ygiene.  

REFERENCES 

.•ynication dated August 22, 1966, as supplemented September 6, 1966, by the 
1:,sti.nphouse Electric Corporation in support of its request for approval of the 
container identified above.  

COP'Y

FOP., THiE U. S. ATOM.IC ,,iNPYG CO•,I.SSIC

o'f "-.n -.1ent SEP 2 1 1966

i)onaid A. ,.ussbar.,r 
rDivision of '..•-

M,•GE: 2

(c) Fissile Class IT
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UNITED STATES 

ATOMIC ENERGY COMMISSION
WASH I NGTON

IN REM'LY REFER TO: 

70-337 
SNMJ-338.. Amendment .No. 7107 

Westinghouse Electric Corporation 
3 Gateway Center 
Box 2278 
Pittsburgh. Pennsylvania 15230

.D.C. 20545 

DISTRIUTION: C9/ ~6 2 le•mtmd Rtoe v/renl.  
state health (Ltcen" ely) 
kJect Piloe W/9=14@ •..•slIarne.o, U•. v/emsl..  
H. J. KaAlduff* ORO•O v/we 
D. L. Crowsn., SM, v/e*"l.  
N. Dfea, DNL• w/enefl.  
C. Du. Uke, ILsCRO w/encl.  
R. D. Sith# MLS.. v/sdl.  
Branch Reading Pilo v/encl.  
Div. Readifn File w/es.

Attentionr Mr. Kaurl Schemd*l 
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 PVR Seed Fuel Element package.  

Please mote that this amendmst does not uthorlze the transport of 
Special unclear- uterial. -S%&- traiuor =szal bjtt 
Department of Transportation {T regulatiTo'. Inquirs roga .... ji 
their requirements should be directed to DOT.  

Very truly yours.  

Donald A. Nussbawer, Chief 
Source 4 Special Vuclear Materials 

rsanch Division of aterias Licensing

Enclostwe: 
As stated above 

cc: Mr,. Willian A. Brobst 
Department Of Transportation

Ký l, T7

ITEM# 
Lý

Y 
/

e.9, O4"I -
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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
tion Amendment No. 71-7 

2. Address: 3 Gateway Center 
Box 2278 
Pittsburgh, Pennsylvania 15230 4. Docket No. 70-337 

CONDITIONS

S. (a) Packaging

(1) Model number 

(2) Description

PWR Seed Fuel Element 

(See Pap-e 2)

(b) Contents

(1) Type and form of 
material

(2) Maximum quantity of 
material per package 

(c) Fissile Class 

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

(See Pate 21

Total contents not to exceed 240 pounds, with 
U-235 content not to exceed four kilograms.

III

N. A

(2) Maximum number of packages 
=_ 1h4nyv, gf. 4 c•1c TTT Nine (g1 n~~lo

j,. ~ ~ ~ ~ ~ ~ ~ Nn r9)~JI-u. packages- -* .-- , 

. . . . . . . . .



LICENSEE: Westinghouse Electric Corporation

LICENSE NO.: SNM-338 AMENDMENT NO.: 71-7

DOCKET NO.: 70-337 

S. (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 lid closure.  
Fuel container is supported in an open birdcage of slotted angleyiron, 
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.  

S. (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 

Z 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 19W? 
Date of Amendment

Donald A. Nussbaumer 
Division of Materials Licensing

COp U

I A

COPY PAGE 2



Westinghouse Electric Corporation 

"[ " " :'. \.• //3 Gateway Center 

"IN Box zz78, Pittsburgh, Pa. 15o30 

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: Ear Cv 

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 app ication revises in their entirety 
our applications dated 9/23%66 and 2/15y67. 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, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment 
6 copies transmitted

C 
.-. ' &*L-'*



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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SNM-338 
Shipping - WAED

REVISION RECORD

Revision 
No.

1 

1

1 

1 

2

Date of 
Revision 

2/15/67 

2/15/67 

2/15/67 

2/15/67 

11/6/67 

11/6/67 

11/6/67 

11/6/67 

11/6/67 

11/6/67

Pages Revised

15 - 20 

21 - 26
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Appendix C 

1 - 27 

4 -7 

8 - 12 

15 - 19 
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Appendix D

Revision Reason

Added Part 6, Solid Scrap 
Packaging 

Added Part 7, PWR Contract 
Shipping Container 

Added 

Added 

Retyped 

Part 4, revised to apply 
only to full length PWR Seed 
fuel elements 

Part 5, Substituted PWR Seed 
Fuel Module Packaging for 
PWR Blanket Fuel Element 
Packaging 

Revised "Package Array Eval
uation" using a density 
analysis technique. Revised 
Fissile Class Limits to suit 

Revised to show full length 
fuel element packaging 

Added

Revision No. 2 Date: 11/6/67Docket 70-337 Date 9/23/66 Page 2
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Shipping - WAED
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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 Corporation 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' by 11-1/2' 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 
Shipping - WAED 

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 lid 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". The maximum 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 Dote 9/23/66 Revision No. 2 Date: 11/6/67 Page 5



SNM-338 
Shipping - WAED 

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 Compliance 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



SNM-338 
Shipping - WAED 

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 Fissile Class III 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.

Revision No. 2 Date: 11/6/67Docket 70-337 Date: 9/23/66 page 7



SNM-338 
Shipping - WAED

5. PWR Seed Fuel Module Packaging

5.1 Packaging Description 

Designation - PWR Seed Fuel Module Shipping 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 several 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 

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.

Revision No. 2 Date: 11/6/67Docket 70-337 Date 9/23/66 Page 8



SNM-338 
Shipping - WAED 

5.2 Contents Description 

Radioactivity - Not applicable.  

Identification and Enrichment of SNM - The SNM will be 

uranium which is fully enriched in the 

isotope U-235.

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

UO 2-ZrO2 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 

hardware) is given on Page I "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, 

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.

Docket 70-337 Date 9/23/66 Revision No. 2 Date: 11/6/67 Page 9



SNM-338 
Shipping - WAED 

5,2 Contents Description (cont.) 

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 (k er) 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 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 10



SNM-338 
Shipping - WAED 

5.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

Single Package Evaluation - Inasmuch as a reactor module 

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.

Package Array Evaluation - Fig. 4 of WAPD-PWR-R(PH)-121 showE 
that three normal reactor modules in a squarc 
array will have a keff no greater than 0.98 
for conditions of full 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 
modules which would tend to reduce the keff* 

efff Since the k eff is computed for bare adjacent 

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

Docket 70-337 Date: 9/23/66 Revision No. 2 Date: 11/6/67 Page 11
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5.3 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 spacing 
and parasitic neutron absorption due to the 
presence of the packaging and from the 
presence of the poison rods has been con

servatively neglected.  

5.4 Fissile Class II Limits 

No packages will be offered to a carrier for transport 
as a Fissile Class II shipment.  

5.5 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.  

5.6 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 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 this application.  

Coolants - Not applicable 

6.2 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.  

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

Revision No. 2 Date: 11/6/67Docket 70-337 Date: 9/23/66 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 contained 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 Dat* 9/23/66 Revision No. 2 Date: 11/6/67 Page 14



SNM-338 
Shipping - WAED 

6.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

Shipping Container are reported in ORNL

3735./i 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 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 100 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 Service 

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

is available for two arrays. The data was 

extended for larger arrays by calculations 

using the NB method. In plotting the data 
N 

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/liter 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.  

Z Thomas, J.T., "Criticality of Large Systems of Subcritical 
U (93) Components" ORNL-CDC-l
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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).-2 This fac
tor is applicable for an H/X - 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 Fissile 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 III Limits 
Twenty (20) 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 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 
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TABLE 6.3.1 

Package Array Evaluation Data

Undamaged Damaged

Inner Container Volume 

Outer Container Volume 

Original U Density 4) 

"Smeared" U Density (/'0) 

Density Ratio -/9 

Critical Volume (from Fig. 6.3.2) 

Critical No. of Packages 

Critical No. of Mod. Pkgs.  

Allow. No. Fissile II Pkgs.  

Allow. No. Fissile III Pkgs.

11.65 1.  

8.36 ft 3 

170 g U-235/1 

8.5 g U-235/1 

0.05 

980 1.  

83.6 

41.8 

8 

20

11.65 1.  

6.02 ft 3 

170 g U-235/1 

11.7 g U-235/1 

0.068 

540 1.  

46.3 

23.1 

11 

23
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6.6 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, including a unique serial number.  

Each 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.
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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 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 lid 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.
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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

Revision No. 2 Date: 11/6/67Docket 70-337 Ddte 9/23/66
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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
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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 

undermoderated. Any lesser water density 

would make the package even less moderated.  

The calculated keff a single package 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



SNM-338 
Shipping - WAED 

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 

calculations were carried out to determine 

the maximum keff of the array assuming 

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.  

The values determined for the principal 

quantities derived during these calcula

tions are tabulated below: 

Interstitial Unit 
Water Package Interaction Array 

Density- % keff Probability keff 

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 

C
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7.3 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 keff conservatively less than 0.90.  

Thus a quantity of 36 of these packages 

will be nuclearly safe in any array under 

the assumed accident conditions.  

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 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.

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 Accountability group will be responsible to maintain 

the required records on each shipment.
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Figure 1 - Process Scrap Shipping Container
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Item (see Sheet 2)

1 Gasketed End Cap 
2 1-1/4" x 1-1/4" x 3/16" angle iron 
3 3" x 1/4" flat stock 
4 6 inch schedule 120 pipe 
5 55 gallon Spec. 17H drum 
6 1/4" thick gusset 
7 1/4" plate 

AFD-C-001 
Sheet 3 

Figure 3 - Process Scrap Shipping Container 
Items Identified in Figure 2
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AM6LE1 IROA1

wa£rrp 
PIPE CAP 

-WELD

.SECTIOM A-A

SHzEr +

AFD- C- oo1 

cd. r. P1R OS 7/4 0/6r

Figure 4 - Process Scrap Shipping Container 
Top Spacer Ring Assembly
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Figure 5 - Process Scrap Shipping Container 
Middle Spacer Ring Assembly
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APPENDIX B

-- SECTION C-C..

SHEET 6 

A PFT-C- 001

7/1,,*X.

Figure 6 - Process Scrap Shipping Container 
Bottom Plate Assembly
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wA&PD-O (006)-3951 
August 1966 

APPENDIX C 

WESTINGHOUSE ATOMIC POWER LMBOLIATORY 

TEST REPORT SIOTTED A•GLE BIRDCAE 

BE #IWO0 

DESCRIPTION OF CMntAINERS 

Bureau of Expoesives _ermit #§270 

WLs is a '"B-dcaae" type shippinZ conte-ner. It eonsiste of a 1i gaZe steel 
or aluminum box centered in a fraee made of slotted steel ansle 3" x 1-1/2" x 
0.01", fastened with 3/8" machine bolts. The frame Is 8 2-foot square mZasur
Ing 5 to 10 feet in len!th. The box. v.hich ha a piano hinge lid and neoprene 
gasket, may be of a variety of cross aertions, but none exceeds 20 square 
inches. It is centered in the birdeage frane .ith bolted sections of slotted 
angle and in addition, is ba.ded to the deck o0£ the rrame by 3/4" steol barnding.  
Vnen an aluminum box is used, it is centered in the birdeeZe wlth sections of 
slotted steel angle bolted directly naRnust al. 6 oui,.es of the box forming a 
steel framework around the aluminum box to provide geometric restraint which 
will withstand a "standard fire". Bureau of Eqplcsivesl letter 25-16-174 
dated September 22, 1961 authorizes use of this container for shipment by car
load or truckload lots only for not more than 27C0 millicuries of radioactive 
material per container. (Figure 1) 

Normal Transport Test Conditions 

ABC Appendix 0529 specifies that a container must withstand the normal conditions 
of transport (impact, penet-ation, water spray, and ccmpression) without A--ee to 
the package or loss or displacement of radioactive material.  

A. M - "A free drop, from a height of 4 feet, onto an uMyielding, flat 
horizontal surface, with the package striking the surface in such a position 
as to suffer the aximmu doaage." 

B. Penetration - "The impact of a 12-pound steel cylinder, 1-i/4 inches in 
diameter, dropped from a height of It feet so as to strike with the flat end of 
the cylinder onto the e:cternal surface of the package iftich is most vulnerable 
In terms of causing loss of contained material." 

C. Water Spwa - "A water sprV of not less than one gallon per minute directed 
onto the packaGe, -With each side xexept the botto:, beirs exposed to the sprry 
for 30 minutes. The bottom ol- the puckaZe shall be situated so as net to be 
Immersed in water." 

D. Comýesslon - "A ecnaprrssive Ic.I eu5.vslent to five times the eaight of the 
package or 2 pour.ds per scnin:ce inch ti-Mes the ve-tieo!ly projected arvi in 
square inches of the upright kaq1.tse, bifaehever is gre.ter. The load shall be 
applied unifowmfiy to the t~na opposite sides of the packa-e vhere owe of those 
sides is the side on -hi& the package vould rest in its normal position. Sle 
load shall be applied for a period of 24 hours."
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5. W~ate pa est 

a. Rate of 'water spray - 1.1 galJUons/rninute.  

b. Time conte.iner ex,,ozed to spray - 30 minutes.  

c. Position o0± contozlner -Positioned a.top a matal skid zo as to ensure 
that container vvuld :-ort be iumersed in v&ater during test., 

d. Weight of container -before test - 328 lbs*.  
a fter test - Ila180 J.b 

Not weight chm%;ge - one 

e. Description cf test eff±ects - Thiere -ims no vater leIaIra;e into the 
rectangular cross section box as evIdenced !*, the Anc- there vwa 
no not waihteb=&e. Also, iipon opening the contawIzer, no water 
vas foundinde 

f. -Dte test pmeornamed - Sept-muho 16, 1.965.  

g. Performed b~y - E. jatvwc'o.  

h. Uitnessed by - C. W.- '-ughes, W. Ster Am.  

6. 2M~ession Test 

a.. Gross i-,eigt of commia.nw 1.263 lba.  

b. Test seiizto (5 tim-ýs conxtainer etof 2 l/s.inch 
tires ve:-tic:%L2.y-proj :'cteE- -;rmz' in myucare ilesox" the upright 
container, wfhidhaver xi reater), 

(1) Five tims'z c~r -mlgei't -. 5 x 1.53 Th-a 63-5 Ibs.  

(2) Vetix'-peJc1c .& - 1723 --q. ah~ reai x 2 lbs = 3456 lbs.  

c. Actual tcct !rA-,7-ua - 3633 lbsr.  

d. Description cr.' '0t1=d - <=± 5-&j.ýtjfU... -Irills s5ilicon 
caebide ex-Lt, :n3.eri o--, .~ ancted orao 3.l p'-aced. atop 
the tested biriclm.-P 

e. Duration of te-st - 2.', liaur,;; Stnrtod -9:00 a.za on 9/15/6-5 
~nce~ 9C'~a.~..on9//6 

f. Description oi' test At V;he -odef Zi tI si-c the'e naz no 
discernible amee c thebi Ueoe 

g. Feror=-d~ by -A.. ~y~ 

h. Witnessea by-,. 1.1. Stia-.1m; A. 'f~os

-3-
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Accident Test Co&Aitirms 

ABC ApPend-Ux 0529 mpci~'ir, tha~t a contrviner mea rt Ithe acal.t.exit test 
con-ditions spacified ~i~,punct'nrc, fire ean! Jmr.ieceion) in are to rl-,et 
the reqfUirezwento for -ieCflamsz 1- wand I ht~ 

A. Iw~pac-t - A iftree drop, f a hei~ht Of 30 feat, onto an m yIeldrisn flat., 
ScWMzntal zuri'aee, w.~th the pack.ýe str-Ii.ng the zinfae ina audi a positiom 
as to suffer the wasxIru dam'-gcz;; fo3.loved by the puamcture test.  

B. PLincture - A fall onto z,. cylindrieal traxget th~rough a cdixtranee of 40 iuc~er, 
mea.Sured frog the lvmst rpotvt of the packa'ge to the surfaae of tlatr:! i; 
ztrikl.dn the-tzrgat, in. maah a. posititon p.s to szffor thlDimea dammttu -e. \.'u 

cyjlindrical targzbs~c2 be the -Mat, hc .nen d z-xrfacc of a vertical., 
solid, structu'raI carbon~ eteel cylnder, 8 in-aeLIes lo~exd 6 izches (-%0.2 
inch) in diozmete6r The edges o:? tha surface m~y be rounded -to a radiiis Ofr 
not - e than 0.25 inch. Zhe bza! sn2Ua be rigi.dly mounted on a flat haritoateZ 
ur~vielding svrface; foUl.o.-ad by0 the Zi-re tC3t,.  

C. Fire - qpeovure to the crmditimz oft th~e f~rst hour 01f 1-.11 sta~ndard tiirx 
ternoerature curva (,;-ie ETM% ;Yo. 25.1, or~. rltT- l)esnigi F 119-61): followecd by 
the iir~rersion teat.  

!Mis test was not condwted ic thia containers are aZ WUL steel con
struction and in -those caizw ¶.vaer.e m almmi mnw box itsz uzed it is surrourded 
by a steel frmimnez:r to r~o'idc geoenetric rsinrint. i-bich ia ll vi'thstcaud 
"$standard fire." 

D. Dlzersion - In2m-trsi~on in -.rater :;o t~hat the package is &Z least; three feet 
below the srf for 21- hours.  

1. Identifica~tion - sec, FJ~gure I 

M=n-ions W?~ 1 ag f-rcue -%;ested - 2 feet, scquire Iry 5 feat 
long.  

2. Weight 

a. Weight oZ outer cc~ntat-.iev ~a: veet=44~ o seeto 

boxc) - 2 4 Xbm.  

b. SinulAted Sipmncr- 6 - S3t~cel pla~tes 1-2G "t-o.  

a. Torte.1 geross it - 260 Ibs.  

3. Tmact Teat 

a. snrface Unez, for ;ct- I.-izch ::1e~i*Sr-c!d cormvc-ta pad 
located im'hizz4 E2 :-ger -11- at 

b. Surfaece of' vntaer -tested~r - "th 1:rza ffI. J, !---, 30-fcct, 
the biredecge -i-z &.ýpd -,th nz. %zi~s t--ertical- )f the 
2 foot. equare; tie ontof innc 4: the bcfctto. ,;ide.



c. HeiQ~xt of'f12-3 f'jo 1 -L I- Ih 
bottocm o::' the b±CrOcS ý-.b-lch vz, on Ofl. tra-. aranfl.  

4. fl~rip;icnof' tert. eZ'*eei-S - r'o i:~'v ar.eorrx 
to the ooitainert. 7aciiee .iz rio 1rO 't'Jt-2 1fr~xl thL' b'.).X 
nor vmc- ;hcu-e any c-11en~ of'the bo,:~ frey. the Av 01Po~o 
the birdczge.  

e. JMte test par'oraid - 14ay 3-L, 196hf.  

f. perf'orr-cod by lr.. Ui-ya.3 

g. 1Witnesse, by W. B. Riwz C. W. Hugher

Fd. -eJ2Qed by I~unn'r1re '"est 

a. Surface used f'or test - ",nc rninf'orcc-, concr.ete fl.1oor 

at ground Icvco1 ---.ed for -. I-ocading deo<3k 

b. Tveightx iana measur'an.t c,!' Qpy~inac- -. 78 Yws 8 inches in 

Ienrvh and 06 inch =-a in etz 

c. Surface of' cpntaJ±&m~r tevUef% - the Iox,rs axcis Of' the bi-rdcage 

frame.  

d. Height of' drop - k in-thza, v-s irz-.--e I..m t~he top of' the 
cylinder to the b ~~of' the bix'dco-3e -.:hiIcb positioncd 
atop the forks o:? a h-L...  

e. Dezeripticu of te~it effertus - -1hare wa ioi5.ghat, Oiso1;otion o:' 
th nle Iron fr!?z o- the -=-int o, i3' j:tt Thero -,s n 

effect on the box.  

5.Imzersion Te.zt 

This test v .wz 'e -fo~r=- a rl.ce .ak~i~ i'~i~nt- Q2.1-40. ~ he 
that are sa~fe ---ran if' the -o1ezh~is oq~lt.S.7aly r-ooratcd.
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* . . ~~~APPEI4DIX& D Siprtt- W 

:.: ~ ~. PWCORE~ 2 MDE~ 2 .* 

Th" Woritu th-o Preent infrmai rearin. -~ 

a re bsset. upcn. c2'rret nxas-.1 ign ca1Cu11tonz.i pi-n-'- a-
* e~pladatd directly witout sLdjuzvizicm.rx Th repz ino- :7-0ý& 

JA pyvailable concerning alagoat of, subsnam. leez- CaLc sJ -uzte ' ' i 
ea arraya 1hich do n±ot utilize a~;iliary niucleair poison f~or Co~Mpl 

puz~~es.in addition, the calculatlonal reprezetation ily l~-e.~ "ýAýQjnuclear coastants in conjuntioao with a homogenized sifbsssc-'20lY or Q.NU:.'P Zr gecaictric treatment. 1Whiale this represeats a departure &A~u deuic.ri. IP~jr&ti ý (:Vhtzera_ detailed materials di.stribution are nacessary. toplcuelata deain poerL distribution) it shoula be cufficient for reactivity eautoz '~
* 'facturing purposes. Even thougb all possible ar eni-emets ;and congiguratoin .  

-W. areno represented in this report, the data can b-a used (1) to-ind.icate the' 
> lvel oW reactivity involved for certain ~rangnaaents. of .Soed 2 Q12 ~fo an'l clusters and. -(2) as a base or cheep point for futurp M~activity cv'u2x-ý. o to'7.ýof. acotual coT~rain of interest. Ao evaluati&f of. the safeguards, ez

of handlims FPiR Core 2.Seed 2 fuel components Is presented V MnthS roporl.  

Ma~ MW Moe 2 Seed 2 Ws, ~eaToly consiato of 19 fuc' pla~tes evpruz-m,0 teay 3-1/2 irchas In width, 8 feat long; end .076 inches j a"I cIj7Czo plates ere fabricated. from Zincaluy.A4 aad contall ux'an um~zir--ausi ckn.^ Iva f -to subacemly irs approsrima~tely 3-1/2 inck~cs square! ad has a znal to-wntcrs raI ep~oi~ty epial to 1.0. -Basaa upon prahsyt, cztirxat~ W2 a' total Haod 2 leading of aboult 400Q 1;ý of, U-235o each siu'hassedbly A~ll contain.! 
abot 5 Ka~ of Ucaniurnl-235. The M7"90~ fuel Plates wIll conlain A=ou 265 6sm sn iof U-235. Mae taium fuel Inad~a 3 in any fuel plato As arp wm-ta~y 393 Gyv;: ofU-232 and would occur M~ a stan'dard fuel pl~ate were loaacd with ell. Wanz 1~ NO, owefea.s. Tho subassembly wi.ll coatain about 625 Erams MO2P= prlinzr lfcot.  F'our subaasem~blies are welded together td mate a Seed 2 cjv.!,t~r" The c':.poison consists of oo.l tils tepltjt laCii e'nd support. Moere are no plates coata ininr, both fuzl end 1pis115a. TIZL &, n:3ezemly ena sup~crts. ear approximely 3-1/2 incha in widta a -a _ 0. 2 i ' in tbicinesa.  

Mae fM1 elemantz are dencrihecl in flralr,'".7 9220-327 en h comf 1ý9u~atioa. is elvcn by flrawinZ PINK.)
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Lh_ W Core 2 Scoj2 2- ruc].eza_. design~ ca1.cua.tiona1. monoi2 emJloy$ focur 
fe50w-grotwi reutrn f'lux dif~f~usion~ Mary calculatic~na. Ener~y avera~ged m~acro

crosz ,~4 rtoryin, lor eflergics ab 6L1 :wcu .ýV e ctjin urii1! the M'J~T±1' 
Thi prarn prfrohrsY a nouran M 0 down clc'uzJ~ti.t emp3oy~ing 54~ ~~;~c 
.grotup to Cascribe tb eneiely l frca 10 mev- to the theiral energ y tx.&V 
paint. of 0.625 ev. Cross sectons balou~ 0.625 e't have been gp-eratd usngQ 
! 2~- pr-rý h poam &~ aesi~ed to 6btain therma.l absorptin uini 
* ~r~inEof W~f.4if~ call by solving the o din&ayf nulitgoup a":~:~ 

eqcU~ti o~by Utili~inzig O CTLtcriu 

* For ri~gj .W.S lor Vaich ordc.aa:-y a iffuson theory ic not' ePetr.:ý to bý 

""qdaupmesen spcial Mchniue We~I beta edpa arocp~ 

Aha~rascopic, cross sec'tions to rerosesh the~ oelf~shpoldz e2.cc-u 
in- Boe'e 2 are 6---and using a correlatica procedue This procedure ieqA-e 

i Mhe diAffuclona thc ou, ~ti.~oc cv~tuve rate ii the polson ekmma~at to ba ejVN 
*to th-at. predicted by the MO~T VYWW& poeýLrz-i 4\P di sases s 

tp~ei t-c calciz-1at.ois anal wal. used1 In'the nuclear design of PFUH-.2 SM. Ymn ACZ A.  

'All i:2-z.e ý.-Jaxich havoe* been ca). 1.ateai have anumj6 !'hat P-1. ~~wc 
*~ ~ ~ Po ej~~- ~ clgreýni nnately trc:~a' cutrrar lea.kage frow'S small a~CCIANY 

7 This hap raot bse esieil t;eitvd e~qerit~aent y f~or a MiGN31 subassmbl._ 
- t,z% ioevr, th~e followinhg nection dttiscusses ep rmetal U;ork for AVER Cot'e,2 Skef,;A 

3. in~dicating that the preocxt walie! gives a&--e1nt Lo:- ciýec 

- It has bee'n leo.,ric by yau azorii c ~u2.;t! of va- . ty of 
Mozitsnl easý%sblies (6, 7; 8, 9) GO. the nualez~r daozJ.2 a cacltima! Mal 

n .consistcntay prediLcts critical. configuraticu.Ln The ca"' iQata ele~enava1 fzo, 
Y* thase crit~ical. confiurat.ions at coolant temlparaturea o3-f 77?is abiout o*j9 

WOOD s ome bias.oclto~-~i~ 

* . For'non.-CrIticl We. subleritica1) cniuain .e :': 
f cf. App~nds.) wias Perform,.e to verify the erj2uhloted prodtion. thot a.  
*si.nge unpoiconed PWR-2 Sned 1 seed clustawouldO'3. be nabarl~cal x;A2:-n' 71u.2.  

* PiW2-2 Melt. has a r&nooial U-.235 Occa fu~el loainyn of• a7.3bo't 11CO K3. 
t1 Qe U-235 sc. fuelŽ loading wen ebout 336 Eg. u~maniao c1 tx: 
ar1 ; Bj~ea3 2 are sirniler. Eac.h hasz a 1.P fu~el Warin platca par Ow 

*a hs tWo of the 19 platen cantainKrg yoatsn mataril. Bond~ 2 ha no p1a.tc: 7 a 

2



SNM-338..* both poican ana An.-I. The reac-,AvJ.`Cy of a 2 clus' oxi: a L-cj.,.r L :_ýr 3-3 appr -a, 
Shippimgý'WA evc.! to tLn.t of a Se_-d I cIuE;t-_:-: w".scn e.r-.d w.'.Vhovýt r a. If 

n c. z:! I - E40. poiso-a is iaclulfccl a oc,ýar;. 2 clus.-tar ic silghtly lesz rcactjvýa th P-n v.  
Seed I cluzýter po!,5oa.  

co- -,cl n -V'.0kG tuo c-I 
--o xa r, corastx, 4--,_ tctvý* '11312 I's va, _T 

Be -6. clustera repa_-e.J-cd by cac woc's-.up blcz.ý-,et c 0:2-a ;0'L 7h 
tif-1, .0-ned. 110 neutrovt =I;_j.4,i Ic

t 1 w 'a s Ob 5 v C,;,t 1-111-11 I.-he 11-v;O 
ctl S ccripletc.1y it Li cLI a 

Zron the aar,ý-,2.bly - t. 1 tf, -,A-z:eI t:ýI- ., V,:ý 
c- chla coxe is Ic6,th ' - t s aa 0.95, i4hich is couzisicent Is tha CFýacv.

Ile avalue of 0.93. 7n'-.s threra clvsl;ý127 arran.jrrz.-naz:ý is v_,orc lraazljý.2viý; 
ng r. '11ir `t&ureaicat cozjS 

is _e clus ýo T ME., `=.s that, a zinsle Pi-M-2 '%aj:1 I 
utapoi.-.uncCi. and- oc-2e.Vatccl &:t -fjrcý-Y is sv:bcriltical anc.1- by an czLO . -xk U j...  

Ur.:!a- C-QCI;3.ct-ccI Valu-2. It :*,.s -on-ludcO. 'ilat týle 6n 'u!ý.,-ý 
rcascna-133.c eacýcuracy t e6rerýý of nautvroi -Itil"It Cýtic:l -prazcýa 

ýOng. However., ýýe s LI 6 becoxe Iess xrýliabxa t, 
CLOpart frcm jjv..st-. critica-I coaditic-s

RESU U: 
The restLIts, of 'Lev 

several ci?- 3,aticzs are p--: esc-.-_t_,a. Th-c-,- c aivi_ 
been parfcr-med to asS,:-ZO t factor for tZhe condit-iona r.,Q z lzý 0 -ble 10 P-1 I c F_. -1 c u I a t io n c are for c oclant t eraturez o,

TADI 

1p. Coii!i :ETIO:G 

;C0 z7orition Ona: i IA 0 L a calc 

Seed' SO 6- ýszcmblieccl-ln-Llae Ubmiwl Rominal ca 
I Bor I' ITO Boron 

110 RQ Ito Rc

Se-d -rre-Y 13;0 2.1- na iTu,ý.-I 
Nominal Baron 116 Boroa 
No Ro- 110 Rol 

Seed Nominal F.a!all HUT.Ina 1 
'Nominal Boron 170 Be0z"Ca 

Uo Rod EO 

Sced Cluste= -Square A r ra y Nominal Fv.:'_! Nonlina- Borca 'Oran 
N o r 

DO Rc.;Z_-1 110 Rod 

7he aao=al Conditicn cons-ZLe-rad hare (naninal fuel w 11, -th poison 
a corc limitling, caza- rrcm t-he s*%'.,anz*.!pOý_'.zIc, 0-,'ý cr-!ý.f 2-1i-ty 

eithcr t'h-_ dot:ý)Ie Lfa-:I loadin" en-1. po! ec:a la-Unt- caza cy. t2a.:ý Z_ c h: 7.) 
'of poIE:on c2.=znt3 for fLýA cl -nta or tha -T f%ý?3.  

C-! fa 1 Y o iý all rn=t mntiva pIr_,C_-:; a:?,
th:i' e,,7.cc--r> r,=c-wI:!v*!ty -- 1 .--a by dou.30-12no, Vl:a ftcl llca.111 I; S 7--

4.  th=n tha rzincd by tho so,2. f - c h _1 c Id c- LI buznablo p 0' ci on. In 0
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* Co~ro 2 Seed 2; tKe p0:1Goa eOf. s-1.Tor~ts are not readily interchnnZ~enble 
.:with the fuel elcinzoc__ because of their subs~antial d~ifferende In thicknes.  

*Any interchanged. arrangeemata of pltets or. the u'se of ell miost reactive platstc, 
will not cchiev5 a WONf)& fual1 Boding. There~fore, the nnry.a) fuel loading 

'Iit3jj- painox ciiitteE case reprasents the woorst cc giguratiton g'ram. tho stansd
point of criticality hazards and consztitutes the warzt single uzacidoait.

Calculatioas have beaux perorMh~ re'rcatiig enepitu*op tireog folar, 
f! fa, awnd nine seeA subaesseblicrs sxran"-d jr.1 ure surrounded by col.d water 

-0 NOW) In-line ireana that the etubasselboiles are placed eadjhceat to one
vv. raothier formzing a rectan~ualar paral1 o4opipad configuration cpse subasocz%;y i; 

'thicknews and muultipl~e sifossemblie-s in length. The effective sbascexŽ.y 
* pacir-z is 0.5 inches which is nea~r optimumn . The results of! these caizu

lations for the normal1 and' a* urif_%a&.l conditions are presented: on -Fieure 1.  

*4Thp calculated Wi2tipl.icatlon factor of a s3ing#o seed aubasac i".' 
;,Is >0.0.5 for tWe normal co~dtion and 0.57 for the ablorpm.1 coadition.  

2..Multiple subassemblies 

As additional seed suhazzernbllea are added to the in-lins: 
"ýYuxran~aearet the reactivity inarease observed beyon! a conflau&%tion hey4 

(~ ivein-inesubssr~biesis ~na3.Th~e asymptotic value Nifthe maltl: Ica - a' 

Ile o; is about 0.81 Tor the normal condition sad. dbout 0.92 f or. tha enone 
Cou0dition. For the normal cond~ttidn, amy numrber at~ seed subssbina CWfl 1 

-arrang~ed in-line and the multiplic2aton factor vill tot rise above 0.9. 1~o vx n,;.-I.  
abuon'ial conditi~oa, up to eighat swee subaaseiblies may beayrazled ih-li... jv .2ý 
rn ultiplication factor leas then 0.9.  

B. Seed Subassemb3.ica-Sqyeoe Arxay 

Caloulatiois, repr-ezentlag seed sh ssed.blien in squeze arrays bui "a70 
been ipeI-orImal for 1. x 1, 2 x 2, 3 x 3, end 4~ x 4 arrayz.* Tho resualts ev ..  
presented oa Figure 2. For noe-malI conditions any wa~re array larger thNO: 7 

*2 x 2 indlcates a multiplication factor greater than 0.9.  

C.. Secd Cluster-In-Line .

Th~e results of the calculations for snee clueLr an-ln or.r 
* presented ca Figure 3. For normal. conditionG u~p to tw~o zcca cluetera in-i j-o 

results in a calculated mu.1.tpipcation factor of about 0.9 or ices.  

For aborral conlitions, one or more ezed clunterd in-10a~ GO=e 
a multiplicat4 ion factor greater thea 0.9.
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D.. Seed Clusters 

The resultu for sced clustert; in square array a.ro ý,u z en c d -1-11 FV.C-wý:ý 
4. For nwazl conditicns,, One scC61 Cluster giveo a cuic-ulatca litultil.-,lic t4r_ýýU, 
fa ct or of 0.9 or le-gs, ihe twx-ly- ti-io array givea a vallvo c.' ebcrat I 

F -,bn- nq - LL fo
or n orn-11 conditio.mv z'Ll ccarruratic-, r seýj cl 0.  

squai'a reaull-1. iz a calculaý,.cd. wul'UpLication fcactcr gren.tssr V2ý 

'A loose platý_- anelysiv using P1.q diffus-im th a j shc= i;ý,,_at sk 
doubla 102CR,'d fL'C1'P'_U-_A03 01ýtina:'__y and reflectc-d -'=t -V:-, 
CAM Onl 0.0,68). Th-:;, nezzaal fuel I ato load2m- dcu'blc I 

ýOr .. a r. nlys I jbu:.POLG3D was 157.4 of in a f u, 61 envacpa rjf 
incl'.o.3;, Vja3 analys o shavia that the limit Ic t -is &I.- -the a iaoý r E02 

lciemh platc- T.,3 fcar helf. lanekýh VIntes. Vie k cc,, 01 568 TM31 ý da 
to b3 tho ran 'mum valluc %falea a a-c u r -Q at any rz.die EG? a 

11ýwcr =g containkig a homegeirdsed. mixtaxre of fuell C-nd umxter.  

'L repw Cil or 

of pa-ri- lcniut 
Fril-R.2 gý fua C;z cuba wcbli ind ciuctsnia

weated fcr normal canditimm (nca.1nal fuel and poLcami bulb no corlr6l 4ar-onnal itiona (n-cmin-Al fuel bie. no A 'ftZýý zlý'_wý,:ý:"ý:: cond poiccn cmd no ccom-t-ol rcg-'),' 
0 ia', xnied 4' Indicato tha 'daiprca of reacth-ruy sc-C61 .2 fucl co -at 

Ugu AG13 rj*.d to pwavido Otan6ard calcr-I&VIcau 
V. btaiu for wnLlyzis of waVLga-atic.-an end conjituna uot covextA L-i t.1-P '4:4 

7. -7 

7 

t 

5 -
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Philco-2000,'1 WA FD -iJ2l1- 2 18 u~e 90 

E. N. (-albard, H1. B. Qisl.18, j. SL~~,'~~i AM2 cr 
CARLO Progrsn tor the Clcu1DtiLon oi' Cap tre Pr.?~o~ 
W-AZD-rD1I-273 (t'iSY 19,62*.  

C." Wi. Maynrd, "`1a.-kriaes a!er nd CO;ffcii.CJLW' f'or SEib~i 
Geoinietry," (mD~&-6~ ay 19.519).  

WAPED-M,0-1O5o P. 96 rf;. 't PI--2 Seed. 1, Ca 1'ulationa1 MrodeJ.7 
Jun~e-.Auzust.. 1963-).  

W1. R Ca. Gwe1J., P. F. Buerger, C. J. P fe if~- er The Pi)Q-5 
anid PIA--6 Programs~ for the Ftrlutioa of-thae f-Dmn oa 
Nleutron Dilffuiort-tL13pettion Proble.e~," WAPDDiI-U,-ý.77. %Jenauary 1965)v 

WAPD4MP-91., p. 99 f:*, (Flevivary-JApri3 19061).  

WXPD-VAId'-97, P. 100 ff, Cbvay-pi.1952).  

WAPE-NARP-109j, p. 121 (Apri1..July)1§64).) 

wAPD iafp-uQ., p. 78 iff, (Juiy -October 19641.
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Westinghouse Electric Corporation

3 Gateway Center 

Box 2278, Pittsburgh, Pa. 15230

February 15, 1967

U. S. Ktftbi Energy Commission 
Division of Materials Licensing 

Washington, D. C. 20545

Attention: 

Subject: 

Gentlemen:

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

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

For Div bf Comrnlia,'c@

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.  

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.

ITEM # 91
Very truly yours, 

Karl R. Schendel 
License Administrator

&

Attachment: License Amendment

6 conries transmitted

g�-A



-D ý Westinghouse Electric Corporation 

616 
3 Gateway Center 

Box 2.278, Pittsburgh, Pa. 152-30 

T." ý 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 Y. ; Complianme 

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, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment

6 copies transmitted
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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 Corporation 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 - 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-

DoKcke 70-337 Doom 9/23/66 • whion No. DOW.
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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 lid and Neoprene 

gasket. See Westinghouse Drawing 917F562 

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 lid 

and also aid in maintaining the container 

in the trough formed by the steel angle.  

Coolants - Not applicable.  

Activity - Not applicable.

Docket 70-337 Dcf 9/23/66 RevisionNo. Date
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4.2 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 

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 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 DCAt 9/23/66 Rhiion N& Date:
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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 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 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 70-337Dts 9/23/66 NOWion No. Daw
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4.3 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 

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.

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 optimumly mod

erated but minimally reflected. Calcula

tions and a review of customer data reveal

Docket 70-337 Dat 9/23/66 RoWidlon No. Deft
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4.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

that the maximum credible effective neutron 

multiplication factor (k eff) 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 70-337D*S 9/23/66 Rev'on No. Date:
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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. 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 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.

Dock. 70-3370D& 9/23/66 Revsonf No. Dao
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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 

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 
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 

reactivity resulting from this type of 

material is included in the nuclear safety 
<- analysis.

Docket 70-337Da 9/23/66 Revision No. Dato
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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. There are no specific lifting or 

tie-down devices. The structural members 

l 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 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 thiE

Docket 70-337 DWft 9/23/66 Revkion No. Dote: Pmme lii
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5.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

U-235 density. In 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 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 of clad elements and assem

blies.

Docket 70-337Dat 9/23/66 Revision No. Dafte Page 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 (ke) of 2 kg. of 
eff 

solid clad fuel in this fuel container undex 

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 Dat 9/23/66 Revision No Date:. Page . 13
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5.4 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.  

5.5 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 required by ICC 

Regulations.  

5.6 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.

Docket 70-337 Dat 9/23/66 Roy/son No. Date: POWe 1-4
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5.6 Procedural Controls (continued) 

The steel banding specified in Section 4.1 will be in
stalled new for each use.  

The Accountabiliy 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 this 

application.  

Coolants Not applicable.  

6.2 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.  

D 70-337DW 9/23/66 Rtq0V."g 1 Dot. 2/15/67 15
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6.2 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.  

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 

reactions. 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 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 scral 

can safely be shipped in a 6 inch inside 

diameter container.  

. .. 9/23/66 Revision No. 1 Date: 2 -'67 Page 16"" %, ,, 70 -
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6.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

Single Package Evaluation - The results of hypothetical 

accident condition drop tests on a package 

structurally similar to the Solid Scrap 

Shipping Container are reported in ORNL 

3735/-1. 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 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 - Any number of 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 

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

9/23/66 Revision No. 1 Date: 2 '6 167-4,^# -1-337 r- pv__ý . 17
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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 

shipment of 50 containers will be nuclearly 

safe.  

6.4 Fissile 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.

*.. b 70-3- .. A`_ 9 ' `/66 Revision No. 1 - 7 P ....1 8Date: 2 '
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6.5 Fissile 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.  

6.6 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, including a unique serial number.  

Each 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.

"Ciret - -- 337 r - .. • /23/66 Revision No. 1 Date: 2/15 'P - L~aa•r 19
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7. PWR Contract Packaging 

7.1 Packaqinq 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 lid and Neoprene 

gasket. See Figure 2 in Appendix C.  

After mounting the fuel container in the 

birdcage, the additional Iengths of angle 

will be bolted in place to provide the 

restraint on all sides which has been pre

viously specified.  

Coolants - Not applicable.  

Activity - Not applicable.

.... 70-3..-"-.-_ 9 "-3/66 Revision No. 1 Date: 2/i7• '7- Papr- 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 

transport, will measure approximately 

.090" x 3.5" x 48". The maximum loading 

of any element will consist of 160 grams 

TJ-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 - 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.

" "2-3/P Revision No. 1 Date: 2/ ' ', 7 21
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7.3 Compliance with Subpart C of 10 CFR 71 (cont.) 

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.  

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 damage. The 

necessity for the Water Immersion condi

tions is obviated by the assumption of

9/23 '66 Revision No. 1 Date: 2/ '67 P 22-ket 70-74ý7 "_.. Paae 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 keff of a single package 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.  

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 

calculations were carried out to determine 

the maximum keff of the array assuming 

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.

Revision No. 1 Date: 2/1 P, 267icket 7 0 37 Oe-•* -1/2 3/.; Paoa' _2 3



SNM-338 
Shipping - WAED 

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 P ckage Interaction A•ray 

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 thirty-six finite length containers in 

a six wide by six high arrangement would 

have a keff conservatively less than 0.90.  

Thus a quantity of 36 of these packages 

will be nuclearly safe in any array under 

the assumed accident conditions.

-'3/66 P .vion Nn. 1 Dl"toon^rý 70-11-7 nrvz '15/67 P~oor 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 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.

9/23/66 Revision No. 1 Date: 5/67 Lc__ me 25"`-oft 70-337 ý"
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PWR SEED FUEL ELEMENT PACKAGING 

FIGURE I
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APPENDIX B

s nz sr :c
__AFi- &001 

laEg. PROC4 7¼/4144

Figure 1 - Process Scrap Shipping Container
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APPENDIX B

I

22'5H-
,SHPET'. z. ,S.ALE l's

AFb- C--o01 
WcE. PIRO. 7-sl 

Figure 2 - Process Scrap Shipping Container 

Assembly Arrangement

310;
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APPENDIX B 

Item (see Sheet 2)

1 Gasketed End Cap 
2 1-1/4" x 1-1/4" x 3/16" angle iron 
3 3" x 1/4" flat stock 
4 6 inch schedule 120 pipe 
5 55 gallon Spec. 17H drum 
6 1/4" thick gusset 
7 1/4" plate 

AFD-C-001 
Sheet 3 

Figure 3 - Process Scrap Shipping Container 
Items Identified in Figure 2
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Y1/4'v . I"/4"J -, 
A/W6LE 1ROAN

wASkErpb 
PIPE CAP 

-.WELD

.Ec rTOA/ A-A

SHEa'r +

AD-- C- 001 

1w. EF. P JROS 7,/5 0/6,r

Figure 4 - Process Scrap Shipping Container 
Top Spacer Ring Assembly
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A,/÷*x I RON 
tAgL£ I ROK

-. ,WEL

6HE.Er 6

AEP_.- C-0oo .  

Figure 5 - Process Scrap Shipping Container 
Middle Spacer Ring Assembly
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- SECTION C- C..,.

SMEE" 6 
AFb- c- oo±

jQ.rE P,01es

Figure 6 - Process Scrap Shipping Container 
Bottom Plate Assembly.

WELD GusssEr
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WArD- 0(AO-)-3,051 
August 1966 

APPENDIX C 

WESTINGHOUSE ATOM4IC P0VW LDORAT0RY 

TEST REPORT LOTTED ALIGLE BIRPCA1G15 
13E kJZTO 

DESCRIPflON OF COL"MAflES 

Bureau of Explosives IPermit A9020 

•ibs is a 'Sirdcage" type shipping contalner. It consists of a 14 gaege steel 
or aluminum box centered in a frame made of slotted steel angle 3" x 1-1/2" x 
O.014", fastened with 3/8" machine bolts. The franme is a 2-foot square mzaur
ing 5 to 10 feet in length. Me box, i•.ich has a piano hinge lid and neoprene 
gasket, may be of a variety of cross seetions, but none exceeds 20 square 
inches. It is centered in the birde•ge frozie vith bolted sections of slotted 
angle and in addition, Is banded to the dock of thc frame by 3/4" steel bniing.  
Uhnen an aluminum box is us-ed, it is cantered in the bird ccZe .w.th sections of 
slotted steel angle bolted direetly n3eiyst aJ1 6 aiaeia of the box forming a 
steel frawmework around the aluminum box to provide geometrie restraint which 
will withstand a "standard fire". Bureau of Explesives' letter 25-16-174 
duted Septedm 22, 1961 authorizes use of this container for shipment by car
load or trackload lots only for not more than 2700 millicuries of radioactive 
material per container. (Figure 1) 

Normal Transport Tent Conditions 

AEC Appendix 0529 specifies that a container must withstand the normal conditions 
Of transport (impact, penetration, water spray, and compression) without dnae to 
the package or loss or displacement of radioactive material.  

A. M - "A free drop, from a height of 4 feet, onto an unyielding, flat 
horizontal surface, •wth the pe•mge striking the surface in such a position 

as to suffer the z-.:imnzm dvmage." 

B. Penetration - "The impact of a 12-pound steel cylinder, 1-1/4 inches in 
diameter, dropped from a hei&ht of 4 feet so as to strike with the flat end of 
the cylinder onto the external surf=,e of the package ihich is moat vulner&ble 
in terms of causing loss of contained material." 

C. Wter Spray - "A water sprV of not less than one ge-llon per minute directed 
onto the ~ackaGe, with each side except the bottom being exposed to the sprcy 
for 30 minutes. The bottom of the Ovoae shall be situated so ez not to be 
immersed in water." 

D. C5omression - "A compresoive ioad equivalent to five timLes the tcaight of the 
package or 2 pounds par square inch tire. the vertica.ly projected arcs in 
square inches of the uXight ac amge, 'iihever is gre.ter. The load shaUl be 
applied uniforady to the tuo opposite sides of the package ehere one of those 
sides is the side on Unh the package vould rest in its normal position. nle 
load shell be applied for a period of 24 hours."
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Con'tainer Tested - 51 x 2' x 2' Slotted Angle BJ~rdcagc B of E Permuit No. 12T0 

1. Idexrntification - See vigure 1 for picture 5lhcLing birdleage ready for 
sh-ipzent cnd% an e-mp-ty rectangulex box.  

Dimensions of' bIrdcsge franue test,'ed - 2 feet square by 
5 feet long.  

2. Wih 

a. Weight of out er container (with retangular' cross section box)
118 lbs.  

b.* Simulated shipm-eirt - fSbeell plates - 45 Ibs.  

c. Total gross ýieiglt - 163 lba.  

3.- Impa-ct Test 

a. Surface used for test - 1k-incti reinforced concrete floor at ground 
level used for loa-ing doc'A.  

b. Surface of container test,-ed - birdeage dropped with ito long axis 
horiz~ontal; point; of :L~act Yraes the lonz, edge of the frame.  

c. Height of fall - 4 feet, ws nowsureCL from the ground to the bottom 
of the forks of a hi-lift ouppoz-4. the birdeage.1" 

d. Description of' test effects - there jaz neglilgible effect on the 
structure of the birdeage.  

e. Dante test per::0r.-xC- - Sept(omber- 1-7, 1965.  

f. Pefo'rmed by -A,, UrLyas.  

S. Witnessed by - N1. Stanto,. A. Uys 

4. Penetration Test 

a. WR-ieigt and m e Of -d=r used - 10 lbs, 36-1/8 inches 
in length 1-12../,!- inches in ' Žoe 

b. Surface of cortazfc.ner -et~ -Vn- th l~a: end2 :): the cy-linder struck 
the top, of Vanc re ''box.  

c. Hielglbt o--, cyL-mndr Ir.- - 4 fieet., arz =Vesvred fr'-v= the top of the 
reatt-arsvle bcx to thý bott-on of t~a(-- fo--s of a hi.'lii't supporting 
the cy.Umrer.  

d. Desartvbti=o o.." 1-t~rt e:?outs~ - a c-Ircular max~~r de on the 
rectaniul tcar ; 2oc no y=t-ratlnn ocoured.~ 

e. IMte test10 per,)o':z"d - We~tý--obr 2.7..16 

f. Pverforned 'say - A L2yz 

g. Ainsdb . S r. UTNi

-2-
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5. Wa.ter 2EqZ Test 

a. R~ate of vater s-,e~ - 1.1 galions/winute.  

b. Time conteiner expozed tto spray - 30 muinutes

c. Position of contolner - Positicned atkp a mstal s. Ski zo as to' ensure 
that container vmld avt be inmie-med in vater during test., 

d. Weight of container - before test - 118 lbs.  
- after- test - 118 !'on.  

B~et weight choAng - IYone 

e. Descriptiton of Itest e~ffecrts - Mhere -mas no -tatez' leaIaze into the 
rectanigular cross section box as evi~denced xyr 'the Aact there wa.s 
no net lfti,&t cliunge. Alo ipon opening the container, no vater 
vas found inside.  

f. - te test prfcrnmed - sept-azber 16, 2.9o65.  

g. Performed by - E,. ja&cDou.  

h. W~itnessed by - c. w-. ~is .Sa1 

6. Compression Test 

a. Gross weight or cnzasinw - 3.63 Ibz

b. Test specifier~tions (5 t~lm:! cciftsatner vais~fc of 2 lbss/sq. inch 
times a icr2ywro ~ce ~In zipmz-e Ioad*ez wo: the upright 
container, fticlhever -:.s3 grea~ter), 

(1 ive tirisz CZcc ýAacr -71 ght, - 5 x "53' 2Žs = 81.5 Xbo.  

(2) Vetc -pcc ree - Xf.728 sq. iznaae,; area x 2 lbs =34+56 lbs.  

c- Actual 'Lest l.ozd 'ue -- 3632 03 lbs 

d. Description oT tr~at 7--mm -. 5-5-Gallan Srzv---T Cexnem~iS siliAcon 
caebide epnit, 'con-- -i-c~vm -vpiet, and omc -m-ta aied plaoced atop 
the teastea -,~c~.  

e. Duration of test - 2,4 1vourn; 5V-rt~cd - 97:00 a ma, on 9/1.5/65 
DOefI- 9:0ýQ a ~On 9/16'/65 

f. Description o!? test~~ A,.;' ~ the Unt.e ne no 
discernible efx.ect on tjsbf.kaa 

g. Ferforsned by - A. y.  

hi. Ifitneased by -~ St52L A. u:lyau.

-3-
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Accideent Test Go32ditio-w 

Al--C Appendix 0529 mspecifies that a contaI~ner muvt P:eat the acaile~it teat 
conditions spaciflea i~~t punct-re, fire awl Imwexcion) in oacd~r to rzet 
the regairezwatzt for FIsdiLe Class T a-ad EE shi~p-wnts.  

A. Impac(-t - A free drop, Vr~ie a height of 30 feat, onrto an umIeling. flat, 
RýcMi~ntal. surface, iVith the pa&chiGe striking the cmvfacte ina Such a _0ositioz 
as to suffoer t-he mneirnun damacz; follaied by the pmettie test.  

B. P~meture - A feaU. onto v~ cylindrica. tcaxget th:raugh v. dist~ance of hOic~r 
measured from the lowest rpokmt of the Package to the Marface of the
striklmg the tnrget-Ia in ueb ,ý position as to r,-ffor the mig.r-rum daea. ýýU 
cylindrical targzb shal2 be tbhe flat, horizontal. e~dl zrfZac of a. vertical, 
solid, structural carboa oteel cylindeer, 8 inch--es larg emd 6 izches. (%.i0.2 
inch) in diszmetear. nihe edg,-ez o.,I the surface roy. be raanded to a radiifs of~ 
not m~e thnn 0.25 inch. T-he bar- vh-el be rigidly mounted on a flat hariwoutal 
u~rielding axwfae-: fVuUlovod by the fire test'..  

C. Fire - M:pocurc to the acr&-tticns Of thfe f~ivst 2iOU- of Ithe s-tAmndrd tUre 
tezuperatiwe curve- (.t;ee i7TFA ro. 251,- or PZ.T- 11-ý;sigik 73- 11.9-6.1): follcotvcd by 
theý Immersrion. teat.

This test was rot conducrted slane t~he conteiners are of a.1. steel con
struction and in those caises iviere aa alm~ir-iri box ita uzed it is vurroudcd 
by a steel fremazno=;or to pro-ridc geometric restxr.Ant A-bich wil %rithstand 
"ifstandard fire.  

D. Immeraion - lBwnerion izi vater ::o thait the ;rackae is at least. three feet 
below the surface for 2L hours.  

1. Idenltification - see Figure I.  

inenasic'ni of bircleage frame t-ested -2 fast, sqirwee byj 5 feet 
long.  

2. leg: 

a. Weight- of outer cozvbuxt&xeYr (wIit va ta=2e* =O.ss~ Seetion 
box) - 14o0~ 

b. * in-0-ated Shipmae .6 - tvel pj.ates 3120 3:bz 

a. Total1 groes Sgt-260lb 

3. Iffact Test 

a. Surface Ursez! fox, toslt - 11-inch cornczr.:d oncte pad 
locat~ed bz~li:4 d ge at B7tt;is.  

b. Sur-face of7 eontainer tezted - '5Zt-h tlte :'ece fall r~ ~fct 
the birdc:.ge wcdr~ma -%-it on ezrti~cal of the 
2 foot. cqueare: the poain;t of iirw "Cs he bv~to~a side.
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c. eight, of f ,IU. - 30 fee er uourc Lr~~te ' iu e he 
botto-a o.ý the birdiczce '!hich Wx zupnde-d on v.r2 cae 

a. Dawcription- of tleatailex - Fosi~rLO-cvuA. elnago ocntvxrcz 
to the acrzt-ainer. There -,z- ;ao los. of 2: zril 'm thU b-Ox 
nor un- lhci-e any ftqr cenrers, Of tile bo.: from the crezter Ofi 
the birdczge.  

e. Date test parforantt-d 3-j 19,l64!.  

f. Performed by A.. Ulyas.  

g. Witnessed by W. B. Thiomst C. W. ?iug.A -en 

I.Followed by Pmxture T'est 

a. Surface used for test - "hinchi raintorcd concrete floor 
at ground .le-vol us,:ed for a~l~i~ doch

b. lveight and. meesurzmaent ol* qylirce= - 78 lba. 8 itahes, in 

lezglth and 6" inch-!a in dix.neker.  

e. Surface oT conte±'iere- tewted - the long wa~s of the bir&,age 
freme.  

d. HKeigbt olf drop - 11.0 inrvihess, C.S meesuxred lfrOw. thae tCop of the 
cy:linder to the b.ottor, of the birdem~e ndiieb wspositioned 
atop the forks o:? a Iii-iifi;.  

e. Description of 'Zest effPects - There -wps slightt dieztortion of 
the =a_,le iron fr= Wit; the :point of ±iEý;tzts There vas no 
effect on -,he box.  

5.immersion TLeat 

This test rms' 1:>*-' pef-zme zinceý '-Ults -a-c avýC.liahe 

that are zefe ev,ýen if the eoal&,nez ±8 ojptlmally vdcrated.

0 ý;10) - 3,95 ý*,



SNM-338 
Shipping - WAED 

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 

removed.  

New pages 16 through 25 should be inserted into the binder 

immediately following page 15. The new Appendices B and C should 

be inserted after Appendix A.  

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

2/15/67 

Revision No. 1
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Westinghouse Electric Corporation 

3 Gateway Center 

Box 2z78, Pittsburgh, Pa. 152.30 

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: ft. DiV Of; omnpiaijc 

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.

(-� �?-l -.



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 above address or telephone me collect, 412-255-3907.  

Very truly yours, 

Karl R. Schendel 
License Administrator 

Attachment: License Amendment 

6 copies transmitted

U. S. AEC -2-
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SNM-338 
Interim Shipping 

1. Introduction 

An amendment to License SNM-338, Docket 70-337, is hereby 

requested to authorize the assignment of interim Fissile 

Class II ratings to 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 the 

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 operations 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.  

F9,
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4. Packaging Description 

4.1 Selni Packaging 

The description of the Selni packaging 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 
essentially 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.  

4.2 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 this packaging was subsequently requested 
as part of our Zorita application, dated 7/22/66.

Dockot70-337 DOW 9/22/66 4vlsiWO N9. Deft
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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 requirements 

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 (k eff) of a single, undamaged, 

flooded package does not exceed 0.90. For two packages 

crushed, aligned, abutted top-to-top, and flooded, the 

calculated k 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 k values used to determine compliance with the 
eff 

previous paragraph will have been adjusted upward to 

include an allowance for the accuracy of the calculations.

Docket 70- 337 Dt 9/22/66 ftehion No. Date:
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6. Nuclear Safety Analysis 

For normal shipping conditions, any number of packages will 
be nuclearly 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 
accident. The heavy structural members of the base and 
internal support structures of the packagings 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 DCOW 9/22/66 Re•io No. DOtW
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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 various 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 70-337DaJ• 9/22/66 Revson NIV Date
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8. Inspections and Records 

In addition to those controls specified in the Health Physics 
Manual (Section 3 of this application) each packaging will be inspected visually. Any component which displays'damage or 
deterioration which might 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 Dct. 9/22/66 Revision No. Date:



Westinghouse Electric Corporation 

3 Gateway Center 
Box 2278, Pitfsiiri. 30, Pa.  

August 11, 1969 /.'' J " .j:: 

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 

Gentlemen: 

Subject: Emergency Procedure Criteria, 
License SNM-338, Docket 70-337 

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, 

Karl R. Schendel 
KRS: sw License Administrator 

Attachment: License 
7. ,copies transmitted 

ITEM #
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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.  

2. 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, Industrial 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 

operations; 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.

U
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2. (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.  

3. Emergency Instructions 

One site telephone number will be established for reporting 

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.  

4. Immediate Actions 

Procedures which have been previously established for and 

have been communicated to the worker, foreman, etc., 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: 

0
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4. (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.  

5. 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 directions from 

the Fire Brigade leaders. Response time by the Fire Depart

ments to fires at the Cheswick site will be less than ten 

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 will consist of tours through non-security facil
ities and lectures 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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5. (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 services--Red Cross and self-contained medical 

units--, etc. The Cheswick site Civil Defense Coordinator will 

work with the local Civil Defense authorities to establish 

oi coordination for the full use of their services under emergency 

conditions.
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6. 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/cm 2/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 aoreas, 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.  

7. 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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7. (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.  

8. 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 additional 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 wil] 
make the final decision concerning the need for assistance 
from non-Westinghouse sources. Reporting contacts with State 
and Federal agencies will be made by the Manager of Health, 

Safety and Services.

(3)
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9. 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.  

b. Designated, trained first aid personnel at all other times.  

c. Emergency teams which will be properly trained and will be 

provided with the necessary facilities and equipment for use 

during major emergencies.  

d. At least one medical doctor with experience in industrial 

medicine, to be on call at any time.


