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RESPONSE TO FREEDOM OF 
LO INFORMATION ACT (FOIA) / PRIVACY RESPONSE FINAL 4 PARTIAL 
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REQUESTER 
DATE 

Joseph P. Pohl III 1i 1 5 2 

PART I. -- INFORMATION RELEASED 

No additional agency records subject to the request have been located.  

Requested records are available through another public distribution program. See Comments section.  

APPENDICES Agency records subject to the request that are identified in the listed appendices are already available for 

public inspection and copying at the NRC Public Document Room.  

APPENDICES Agency records subject to the request that are identified in the listed appendices are being made available for 

A public inspection and copying at the NRC Public Document Room.  

Enclosed is information on how you may obtain access to and the charges for copying records located at the NRC Public 

Document Room, 2120 L Street, NW, Washington, DC.  

'If APPENDICES Agency records subject to the request are enclosed.  

Records subject to the request that contain information originated by or of interest to another Federal agency have been 

referred to that agency (see comments section) for a disclosure determination and direct response to you.  

-Nr We are continuing to process your request.  

See Comments.  

PART L.A -- FEES 

AMOUNT* You will be billed by NRC for the amount listed. None. Minimum fee threshold not met.  

$ You will receive a refund for the amount listed. Fees waived.  

See comments 
for details 

PART 1.B -- INFORMATION NOT LOCATED OR WITHHELD FROM DISCLOSURE 

No agency records subject to the request have been located.  

Certain information in the requested records is being withheld from disclosure pursuant to the exemptions described in and for 

the reasons stated in Part II.  

This determination may be appealed within 30 days by writing to the FOIAIPA Officer, U.S. Nuclear Regulatory Commission, 

Washington, DC 20555-0001. Clearly state on the envelope and in the letter that it is a "FOIA/PA Appeal." 

PART L.C COMMENTS (Use attached Comments continuation page if required) 
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APPENDIX A 

RECORDS BEING RELEASED IN THEIR ENTIRETY

NO DATE 

1. 06/12/59 

2. 07/27/59 

3. 01/21/60 

4. 03/18/60 

5. 04/20/60 

6. 05/02/60 

7. 05/09/60 

8. 05/13/60 

9. 05/16/60 

10. 06/15/60 

11. 06/21/60 

12. 06/22/60 

13. 06/24/60 

14. 07/01/60

DESCRIPTION/(PAGE COUNT) 

Memo to ECase fm L Johnson re: review for adequacy of applicant's 

procedures to avoid a condition of accidental criticality (1 page) 

Memo to L Johnson fm CBeck re: review of information on instrument and 

alarm system (1 page) 

Memo to CBeck fm LJohnson re: review for the adequacy of the 

applicant's procedures to avoid a condition of accidental criticality 

(1 page) 

Memo to L Johnson fm CBeck re: approval of shipping procedures for 

uranium oxide pellets of various enrichments (2 pages) 

Telegram to JDelaney fm CWellers re: need 45 extension of provisional 

authorization to operate without two additional gamm alamonitron units 

(1 page) 

Ltr to CLuke fin LHackler re: approval of shipping container (2 pages) 

Memo to CBeck fm LJohnson re: review of adequacy of the applicant's 

procedures to avoid a condition of accidental criticality (1 page) 

Memo to CBeck fm L Johnson re: adequacy of applicant's procedures to 

avoid a condition of accidental criticality (1 page) 

Ltr to HMathias fm Bureau of Explosives re: opposing transportation 

certificate (1 page) 

Ltr to HAmtsberg fm TGeorge re: approval of containers for shipment 

(1 page) 

Ltr to HPrice fm HAmtsberg re: SNM-338 spare fuel containers (1 page) 

Ltr to HMathias fm WWagner re: transportation certificate (1 page) 

Ltr to HMathias fm Railway Express Agency re: transportation certificate 

(1 page) 

Memo to GDuke fm HMathias re: approaching the transportation industry 

on controlling shipments of nuclear materials (4 pages)



DESCRIPTION/PAGE COUNT

15. 07/11/60 Memo to CBeck fm LJohnson re: review for approval of shipping 

container (1 page) 

16. 08/04/60 Memo to L Johnson fm CBeck re: approval of application for exblusive use 

shipments (1 page) 

17. 10/06/60 Ltr to RPrice fm HAmtsberg re: application for allocation of UF6 with 1959 

annual report (40 pages) 

18. 01/26/61 Ltr to JDelaney fm RLimerick re: request for concurrence to transfer 

3700 gms of uranium (1 page) 

19. 02/07/61 Memo to CLuke fm JDelaney re: adequacy of applicant's procedures to 

avoid a condition of accidental criticality (1 pages) 

20. 03/06/61 Memo to CLuke fm JDelaney re: adequacy of the applicant's procedures 

to avoid a condition of accidental criticality (1 page) 

21. 03/24/61 Memo to Traffic Mgmt files fm RKaye re: meeting with Associated 

Transit, Inc. to resolve 5000-pound minimum on LTL shipments of 

radioactive materials (5 pages) 

22. 04/21/61 Telegram to RLimerick fm JDelaney re: SNM-338 date extension is 

granted (1 page) 

23. 07/13/61 Ltr to RLowenstein fm TSainsbury re: radiation detectors in WAFD 

bldgs 5-A and 5-B (1 page) 

24. 05/08/62 Ltr to DNussbaumer fm PMorrow re: additional information on the Health 

Physics manual WAFD-HP-103 (5 pages) 

25. 05/11/62 Memo to files fm FDurkan re: discussion on new application submission 

for Yankee Core Ill (17 pages) 

26. 06/01/62 Ltr to DNussbaumer fm LMeierkord re: 5/9/62 revised application for 

Yankee 3 (9 pages) 

27. 06/20/62 Memo to DNussbaumer fm CLuke re: Yankee Ill fuel elements (2 pages) 

28. 06/21/62 Telegram to DNussbaumer fm RLayfield re: SNM-338 amendment at 

Yankee-3 (2 pages) 

29. 07/09/62 Ltr to DNussbaumer fm WKelley re: introducing himself as the Criticality 

Engineer (2 pages) 

30. 07/31/62 Ltr to DNussbaumer fm WKelley re: waste material birdcage (9 pages) 

31. 08/07/62 Telegram to DNussbaumer fm JMcAIduff re: need increase in financial 

limitation (2 pages)

NO. DATE



NO. DATE DESCRIPTION/PAGE COUNT 

32. 08/14/62 Memo to AAikens fm DNussbaumer re: structural integrity data of 
shipping package (1 pages) 

33. 08/15/62 Ltr to WKelley fm DNussbaumer re: need for review W. D. Kelley's 
background in nuclear safety (1 page) 

34. 09/04/62 Ltr. To DNussbaumer from Kelley re: results of drop test (11 pages) 

35. 09/11/62 Telegram to DNussbaumer fm LMeierkord re: permission to store loaded 
and welded Yankee-3 fuel rods (4 pages) 

36. 09/20/62 Ltr to LMeierkord fm DNussbaumer re: request to cancel application 
(1 page) 

37. 09/20/62 Memo to CLuke fm DNussbaumer re: cancellation of amendment 
(1 page) 

38. 09/26/62 Ltr to DNussbaumer fm LMeierkord re: SNM-338 application for 
manufacture of SPERT fuel plates for Phillips Petroleum Co. (20 pages) 

39. 10/02/62 Ltr to DNussbaumer fm WKelley re: SNM-338 change in destination for 
encapsulated and sealed rods shipped (2 pages) 

40. 10/02/62 Memo to CLuke fm DNussbaumer re: fabrication of SPERT fuel elements 
(1 page) 

41. 10/09/62 Telegram to DNussbaumer fm WKelley re: supplemental data to change 
Yankee core (2 pages) 

42. 10/09/62 Memo to files fm FDurkan re: storage of Yankee Core III rods (1 page) 

43. 10/10/62 Memo to DNussbaumer fm CLuke re: Yankee Core Ill rod storage 
(1 page) 

44. 10/17/62 Memo to files fm FDurkan re: fabrication, '!Pspection, and packaging of 
SPERT fuel plates (2 pages) 

45. 10/18/62 Ltr to DNussbaumer fm LMeierkord re: SNM-338 amendment for 
fabrication of Selni fuel assemblies (18 pages) 

46. 10/25/62 Memo to CLuke fm DNussbaumer re: inspection and packaging of fuel 
assemblies for the SELNI core (1 page) 

47. 11/21/62 Memo to DNussbaumer fm CLuke re: cover assembly of SELNI fuel 
elements (4 pages) 

48. 11/23/62 Memo to DNussbaumer fm CBeck re: shipping procedure approve 
(SELNI) (1 page)



NO. DATE DESCRIPTION/PAGE COUNT 

49. 11/27/62 Memo to files fm RLayfield re: application for authorization to assemble 
SELNI rods into fuel assemblies (1. page) 

50. 12/04/62 Ltr to DNussbaumer fm WKelley re: SNM-338 additional infornmation for 
Selni core "fuel assembly" (3 pages) 

51. 12/11/62 Memo to CLuke fm DNussbaumer re: assembly of SELNI core (1 page) 

52. 01/09/63 Ltr to LMeierkord fm DNussbaumer re: review of shipping procedures and 
containers need applicable information (1 page) 

53. 02/07/63 Telegram to DNussbaumer fm HAmtsberg re: revised Selni fuel allocation 
(3 pages) 

54. 03/27/63 Telegram to AEC fm WKelley re: approval to amend SNM-338 for Selni 
core, WAFD-L-102 (2 pages) 

55. 03/28/63 Memo to DNussbaumer fm CLuke re: SELNI core (2 pages) 

56. 06/13/63 Telegram to DNussbaumer fm HAmtsberg re: revised spent fuel 
allocation (3 pages) 

57. 07/08/63 Telegram to FStone fm HMcAlduff re: 4" quarter draft for 3.90 percent 
enriched UF six for SELNI (1 page) 

58. 09/30/63 Ltr to DNussbaumer fm LMeierkord re: SNM-338 approved for birdcage 
shipping containers (2 pages) 

59. 10/07/63 Memo to CBeck fm DNussbaumer re: birdcage shipping containers 
(1 page) 

60. 10/07/63 Memo to CLuke fm DNussbaumer re: b'-dcage shipping containers 
(1 page) 

61. 10/21/63 Memo to DNussbaumer fm CLrke re: ptrocessin, waste shipping 
containers (1 page) 

62. 10/31/63 Memo to DNussbaumer fm CBeck (e: Birdcage shipping containers 
(1 page) 

63. 12/23/63 Memo to DNussbaumer fm CLuke re: storage of SELNI control rod fuel 
follower assemblies (2 pages) 

64. 01/17/64 Ltr to AEC fm HAmtsberg re: amendment of SNM-338 for fabrication of 
special power excursion reactor tests (SPERT) fuel rods (2 pages) 

65. 02/11/64 Memo to DNussbaumer fm CLuke re: fabrication of SPERT rods 
application (2 pages)



NO. DATE 

66. 03/02/64

67. 03/16/64

68. 05/20/64

69.  

70.  

71.  

72.  

73.  

74.  

75.  

76.  

77.  

78.  

79.  

80.  

81.

05/25/64 

05/28/64 

06/04/64 

06/11/64 

06/11/64 

06/11/64 

06/15/64 

06/15/64 

06/18/64 

06/22/64 

06/24/64 

06/24/64 

06/26/64

DESCRIPTION/PAGE COUNT

Ltr to RLowenstein fm CWeaver re: responsibility of administration of 
certain AEC licenses (3 pages) 

Memo to CLuke fm DNussbaumer re: assignment of responsibility for 
administration of certain AEC licenses to one person on Headquarters 
staff (1 page) 

Ltr to AEC fm CSkillern re: amendment of SNM-338 for fabrication of 
Consolidated Edison Indian Point Core II fuel rods and assemblies 
(2 pages) 

Ltr to AEC fm CSkillern re: shipping containers for SPERT fuel rods 
(2 pages) 

Memo to DNussbaumer fm CLuke re: shipping container for SPERT fuel 
rods (1 page) 

Memo to DNussbaumer fm CBeck re: SPERT fuel rods container 
(1 page) 

Telegram to RLayfield fm CSkillern re: spent rod shipping container 
(2 pages) 

Ltr to AEC fm HAmtsberg re: authorization to order SS material for Indian 
Point (3 pages) 

Telegram to LdJohnson fm HAmtsberg re: authorization to order SS 
material for Indian Point (3 pages) 

Ltr to AEC fm CSkillern re: shipping containers for SPERT fuel rods 
(2 pages) 

Memo to CLuke fm DNussbaumer re: SPERT rod shipping container 
review (1 page) 

Telegram to Westinghouse Electric Corporation fm AEC re: authorized to 
ship spent fuel rods fm Cheswick, PA to Idaho Falls, ID (1 page) 

Memo to DNussbaumer fm CLuke re: fabrication of Consolidate Edison 
Indian Point core 11 (1 page) 

Memo to CLuke fm DNussbaumer re: shipping containers for SPERT fuel 
rods (1 page) 

Memo to files fm RStevenson re: telecon with CSkillern on Indian Point 
core II assembly shipment (1 page) 

Memo to DNussbaumer fm CBeck re: fuel shipping container (1 page)



NO. DATE DESCRIPTION/PAGE COUNT 

82. 06/30/64 Telegram to RLayfield fm CSkillern re: Indian Point SNM-338 amendment 
(2 pages) 

83. 07/06/64 Memo to DNussbaumer fm CLuke re: shipment of Consolidated Edison 
Indian Point core II asemblies (2 pages) 

84. 07/16/64 Ltr to Westinghouse Electric Corporation fm DHarmon re: amended 
SNM-338 for the fabrication only of Indian Point fuel rods and assemblies 
(2 pages) 

85. 08/10/64 Ltr to AEC fm CSkillern re: amendment of SNM-338, Indian Point 
(9 pages) 

86. 08/19/64 Memo to DNussbaumer fm CLuke re: change in oxide pellet storage limit 
(1 page) 

87. 09/04/64 Ltr to AEC fm HAmtsberg re: authorization to order additional SS material 
for Indian Point (2 pages) 

88. 09/08/64 Ltr to Westinghouse Electric Corporation fm DNussbaumer re: amended 
SNM-338 for storage of pellets (1 page) 

89. 09/11/64 Ltr to AEC fm H. Walchli re: authorization to order SS material for San 
Onofre (4 pages) 

90. 10/06/64 Ltr to AEC fm CSkillern re: amendment to SNM-338, Docket 70-337, for a 
Saxton superheat fuel assembly shipping container (8 pages) 

91. 10/07/64 Ltr to AEC fm HAmtsberg re: allocation for special nuclear materials to be 
used in fabrication of Saxton (31 pages) 

92. 10/14/64 Ltr to AEC fm CSkillern re: amendment of special nuclear material license 
SNM-338, Docket 70-337, for fabrication of Yankee V-V! fuel aods and 
assemblies (18 pages) 

93. 10/16/64 Memo to DNussbaumer fm CLuke ri: shiprent o one sueprheat fuel 
assembly (1 page) 

94. 10/26/64 Ltr to AEC fm CSkillern re: amendment of spe ial nuclear material license 
SNM-338, Docket 70-337, for fabrication of Saxton fuel rods and 
assemblies (18 pages) 

95. 10/29/64 Telegram to RLayfield fm CSkillern re: Yankee V-Vi amendment to SNM
338 (2 pages) 

96. 10/30/64 Memo to CLuke fm DNussbaumer re: application review (1 page) 

97. 11/02/64 Memo to DNussbaumer fm DSmith re: chronologies of actions on timely 
renewal applications (4 pages)



DESCRIPTION/PAGE COUNT

98. 11/02/64 

99. 11/05/64 

100. 11/09/64 

101. 11/19/64 

102. 11/19/64 

103. 11/25/64 

104. 11/25/64 

105. 12/01/64 

106. 12/08/64 

107. 12/21/64 

108. 12/24/64 

109. 12/29/64 

110. 12/29/64 

111. 01/06/65 

112. 01/06/65

Memo to DNussbaumer fm CLuke re: fabrication and shipment of fuel 

rods for Yankee cores V and VI (1 .page) 

Memo to DNussbaumer fm CLuke re: fabrication and shipment of fuel 

rods for Saxton reactor (1 page) 

Memo to CLuke fm DNussbaumer re: application review supplementing 

Item 9-A, shipping containers (1 page) 

Ltr to AEC fm HWalchli re: request for authorization to order SS material 

San Onofre Nuclear Generating Station, Unit 1, Docket 70-337, CPPR-1 3 
(2 pages) 

Ltr to Westinghouse Electric Corporation fm DNussbaumer re: amended 

SNM-338 to authorize fabrication of fuel assemblies for Saxton (1 page) 

Ltr to Westinghouse Electric Corporation fm DNussbaumer re: amended 

SNM-338 to authorize farication and shipment of fuel rods to Yankee 
Atomic Electric Co (1 page) 

Ltr to AEC fm CSkillern re: amendment of special nuclear license SNM

338, Docket 70-337, for additional criticality controls in the engineering 
development laboratory (11 pages) 

Memo to CLuke fm DNussbaumer re: review of additional criticality 

controls in the engineering laboratory (1 page) 

Ltr to AEC fm CSkillern re: amendment of special nuclear license SNM

338, Docket 70-337, for fabrication of Southern California Edison fuel 

rods and assemblies (18 pages) 

Telegram to RLayfield fm CSkillern re: Southern California Edison 

amendment dtd 12/8/64, SNM-338 (2 pages) 

Memo to DNussbaumer fm CLuke re: additional criticality controls in the 

engineering laboratory (1 pages) 

Ltr to AEC fm CSkillern re: amendment to SNM-338, Docket 70-337, to 

provide for shipment of U0 2 fuel rods fully enriched in the Isotope U-235 
(6 pages) 

Memo to DNussbaumer fm CLuke re: fabrication of Southern California 

Edison fuel rods and assemblies (1 page) 

Ltr to AEC fm CSkillern re: SNM-338 revision for Saxton fuel rods and 

assemblies (7 pages) 

Ltr to AEC fm HAmtsberg re: Authorization to order SS material for Indian 
Point (2 pages)

NO. DATE



NO. DATE 

113. 01/20/65 

114. 01/22/65 

115. 01/22/65 

116. 01/22/65 

117. 01/28/65 

118. 01/28/65 

119. 02/01/65 

120. 02/01/65

DESCRIPTION/PAGE COUNT

Ltr to AEC fm CSkillern re: application for SNM-338 amendment for 

fabrication of Saxton fuel assemblies containing plutonium-bearing fuel 
rods (16 pages) 

Ltr to AEC fm CSkillern re: SNM-338 additional information for 
Consolidated Edison Indian Point Core II fuel rods and assemblies 
(9 pages) 

Memo to DNussbaumer fm CLuke re: shipment of Saxton fuel rods and 
scrap (1 pages) 

Memo to DNussbaumer fm CLuke re: shipment of fuel rods between 
Cheswick and Oak Ridge (1 page) 

Memo to DNussbaumer fm CLuke re: revised criticality controls in the 
engineering laboratory (1 page) 

Memo to CLuke fm DNussbaumer re: additional information on Indian 
Point Core I1 fuel rods and assemblies (1 page) 

Telegram to RLayfield fm CSkillern re: Indian Point core II rev. 3, 
SNM- 338 amendment (2 pages) 

Ltr to AEC fm HAmtsberg re: additional authorization to order SS material 
for Indian Point (3 pages)

121. 02/01/65 Memo to DNussbaumer fm CLuke re: fabrication of Saxton fuel 
assemblies containing plutonium-bearing fuel rods (1 page)

122. 02/03/65 

123. 02/05/65 

124. 03/17/65 

125. 03/25/65 

126. 03/25/65 

127. 03/30/65 

128. 03/30/65

Memo to DNussbaumer fm CLuke re: additional information on Indian 
Point Core II application (1 page) 

Ltr to CSkillern fm DNussbaumer re: SNM-338 authorized to receive, 
possess, store, use, transfer, and transport plutonium dioxide (1 page) 

Ltr to CSkillern fm LJohnson re: fabrication of indian Point fuel rods and 
assemblies (2 pages) 

Ltr to AEC fm CSkillern re: SNM-338 revision for Saxton fuel rods and 
assemblies (8 pages & a drawing) 

Ltr to AEC fm CSkillern re: SNM-338 revision for fabrication of Saxton 
fuel assemblies containing plutonium-bearing fuel rods (6 pages) 

Memo to CLuke fm DNussbaumer re: review of fabrication of Saxton fuel 
assemblies (1 page) 

Memo to CLuke fm DNussbaumer re: application review for Saxton fuel 
rods and assemblies (1 page)



NO. DATE 

129. 04/01/65 

130. 04/01/65 

131. 04/07/65 

132. 04/07/65 

133. 04/14/65 

134. 04/19/65 

135. 05/10/65 

136. 05/17/65 

137. 05/19/65 

138. 05/28/65 

139. 06/65 

140. 06/03/65 

141. 06/08/65 

142. 06/10/65 

143. 06/14/65 

144. 06/18/65

DESCRIPTION/PAGE COUNT

Memo to DNussbaumer fm CLuke re: shipment of plutonium-bearing 
Saxton fuel rods (1 page) 

Memo to DNussbaumer fm CLuke re: shipment of U0 2 Saxton fuel 
assemblies (1 pages) 

Ltr to CSkillern fm DNussbaumer re: SNM-338 authorized to transport 
Saxton fuel assemblies containing plutonium-bearing fuel rods (1 page) 

Ltr to CSkillern fm DNussbaumer re: SNM-338 authorized to transport 
Saxton fuel rods and assemblies (1 page) 

Ltr to AEC fm CSkillern re: SNM-338 revision for fabrication of Saxton 
fuel assemblies containing plutonium-bearing fuel rods (14 pages) 

Memo to DNussbaumer fm CLuke re: modified shipping container for Pu
bearing Saxton assemblies (1 page) 

Ltr to AEC fm CSkillern re: SNM-338 amendment for fabrication of U0 2 

pellets (4 pages) 

Ltr to AEC fm CSkillern re: SNM-338 amendment for shipment of 
uranium oxide powders, UO2 pellets, or clad fuel rods (2 pages) 

Memo to DNussbaumer fm CLuke re: fabrication and shipment of low 
enriched oxide pellets (1 page) 

Ltr to AEC fm CSkillern re: revision to SNM-338 amendment for 
fabrication of Saxton fuel assemblies containing plutonium bearing fuel 
rods (14 pages) 

Westinghouse report--WAFD-HP-103, Rev. IV-Health Physics Manual on 
Cheswick Site (79 pages) 

Ltr to AEC fm KSchendel re: SNM-338 amendment for the use of 
plutonium pellets (42 pages) 

Memo to DNussbaumer fm CLuke re: shipment of low enriched uranium 
oxide (2 pages) 

Memo to DNussbaumer fm CBeck re: shipment of uranium oxide 
powders, U0 2 pellets, or fuel rods enriched to 5 w/o or less (4 pages) 

Memo to DNussbaumer fm CLuke re: shipment of 9 x 9 plutonium
bearing Saxton fuel assemblies (1 page) 

Ltr to CSkillern fm DNussbaumer re: SNM-338 authorized to transport 
uranium oxide powders or pellets, or fuel rods (1 page)



NO. DATE DESCRIPTION/PAGE COUNT 

145. 07/08/65 Ltr to AEC fm CSkillern re: additional info on SNM-338 amendment for 

SENA fuel rods and assemblies (1B pages) 

146. 07/10/65 Telegram to AEC fm CSkillern re: SNM-338 amendment for release of 

equipment to unlicensed individuals (3 pages) 

147. 07/16/65 Memo to CBeck fm DNussbaumer re: shipment of Yankee fuel test 

assemblies (1 page) 

148. 07/16/65 Memo to CLuke fm DNussbaumer re: shipment of Yankee fuel test 

assemblies (1 page) 

149. 07/20/65 Memo to DNussbaumer fm CLuke re: shipment of Yankee fuel test 

assemblies (1 page) 

150. 07/22/65 Memo to DNussbaumer fm CBeck re: shipment of Yankee fuel test 

assemblies (3 pages) 

151. 07/26/65 Ltr to AEC fm CSkillern re: SNM-338 amendment for shipment of P WR-2 

Seed-2 reactor modules (2 pages) 

152. 07/26/65 Ltr to CSkillern fm RLayfield re: SNM-338 authorized to ship two Yankee 

fuel test assemblies (1 page) 

153. 07/30/65 Ltr to AEC fm CSkillern re: revision of amendment to license SNM-338 for 

Saxton fuel rods and assemblies (9 pages) 

154. 07/30/65 Memo to DNussbaumer fm CLuke re: shipment of PWR reactor modules 

(1 page) 

155. 07/30/65 Memo to DNussbaumer fm CLuke re: SENA fuel fabrication (1 page) 

156. 08/04/65 Ltr to AEC fm CSkillern re: amendment of SNM-338 ior combined 

shipment of Yankee fuel test assemblies with Yai .r,,oe fuel assemblies 

(3 pages) 

157. 08/04/65 Ltr to AEC fm CSkillern re: revision of amendrnent ;-=quest to SNAA-338 

for SENA fuel rods and assemblies (8 pages) 

158. 08/06/65 Memo to DNussbaumer fm CLuke re: shipment of Saxton fuel assemblies 

(1 page) 

159. 08/10/65 Memo to CLuke fm DNussbaumer re: combined shipment of Yankee fuel 

test assemblies with Yankee fuel assemblies (1 page) 

160. 08/25/65 Ltr to AEC fm HWalchli re: authorization to order stainless steel material 

for San Onofre (2 pages)



NO. DATE DESCRIPTION/PAGE COUNT 

161. 08/30/65 Ltr to AEC fm CSkillern re: revision of application for amendment to SNM

338 for Southern California Edison fuel rods and assemblies (14 pages) 

162. 08/31/65 Ltr to Westinghouse Electric Corporation fm DNussbaumer re: amending 

SNM-338 to ship Saxton fuel rods and assemblies (1 page) 

163. 08/31/65 Memo to CLuke fm DNussbaumer re: process scrap shipping container 

(1 page) 

164. 08/31/65 Memo to Cbeck fm DNussbaumer re: process scrap shipping container 

(1 page) 

165. 09/01/65 Ltr to AEC fm HWalchli re: SNM-338 to order special nuclear material for 

San Onofre (3 pages) 

166. 09/03/65 Memo to DNussbaumer fm CLuke re: process scrap shipping container 

(1 page) 

167. 09/07/65 -Telegram to RLayfield fm CSkillern re: SNM-338 revised amendment for 

shipment of SENA fuel assemblies and fuel followers (2 pages) 

168. 09/07/65 Telegram to DNussbaumer fm CSkillern re: SNM-338 amendment 

supplement to ship uranium scrap (2 pages) 

169. 09/07/65 Ltr to HPrice fm CWeaver re: authorizing KSchendel to sign license 

applications, amendments, or related correspondence (3 pages) 

170. 09/07/65 Memo to CBeck re: revision of amendment for Southern California Edison 

fuel rods and assemblies (1 page) 

171. 09/07/65 Memo to CLuke re: revision of amendment for Southern California Edison 

fuel rods and assemblies (1 page) 

172. 09/09/65 Memo to DNussbaumer fm CLuke re: fabrication of Southern California 

Edison fuel (1 page) 

173. 09/14/65 Memo to DNussbaumer fm CLuke re: revised proposal for SENA fuel 

shipments (1 page) 

174. 09/16/65 Memo to WRay fm re: Karl Schendel's appointment (1 page) 

175. 09/16/65 Memo to CLuke fm re: Karl Schendel's appointment (1 page) 

176. 09/16/65 Memo to CBeck fm re: Karl Schendel's appointment (1 page) 

177. 09/27/65 Ltr to AEC fm KSchendel re: SNM-338 revised pages to amendment for 

SENA fuel rods and assemblies (5 pages)



DESCRIPTION/PAGE COUNT

178. 09/28/65 

179. 09/30/65 

180. 10/01/65 

181. 10/07/65 

182. 10/13/65 

183. 10/13/65 

184. 10/18/65 

185. 11/17/65 

186. 12/17/65 

187. 12/23/65 

188. 12/28/65 

189. 01/19/66 

190. 01/25/66 

191. 02/04/66 

192. 04/01/66 

193. 04/07/66

Ltr to AEC fm HWalchli re: SNM-338 request to order special nuclear 
material for San Onofre (2 pages).  

Memo to CLuke fm DNussbaumer re: SENA fuel rods and assemblies 
(1 page) 

Ltr to AEC fm KSchendel re: SNM-338 amendment for shipment of liquid 
scrap containing U-235 (8 pages) 

Ltr to AEC fm KSchendel re: SNM-338 revision for SENA fuel rods and 
assemblies (6 pages) 

Memo to DNussbaumer fm CLuke re: shipments of scrap solutions 
(1 page) 

Memo to CLuke fm DNussbaumer re: revision of SENA fuel rods and 

assemblies amendment (1 page) 

Ltr to KSchendel fm DNussbaumer re: SNM-338 authorized to traRsport 

scrap process liquids containing U-235 (1 page) 

Memo to DNussbaumer fm CLuke re: additional information on Pu scrap 
recovery facility (1 page) 

Ltr to AEC fm KSchendel re: SNM-338 amendment for fabrication of 

Connecticut Yankee fuel rods and assemblies (16 pages) 

Memo to CLuke fm DNussbaumer re: SNM-338 to fabricate Connecticut
Yankee fuel rods and assemblies (1 page) 

Memo to DNussbaumer fm CLuke re: SNM-338 to manufacture and the 
shipment of Connecticut-Yankee fuel assemblies (1 page) 

Memo to DNussbaumer fm CLuke re: SNM-338 revised proposal for RCC 
assembly shipping package (1 page) 

Memo to DNussbaumer fm CBeck re: SNM-338 revised proposal for 

RCC assembly shipping package (1 page) 

Ltr to KSchendel fm DNussbaumer re: SNM-338 authorized to use the 

RCC shipping package for transport of fuel assemblies for So. California 
Edison and Connecticut Yankee reactors (2 pages) 

Ltr to AEC fm KSchendel re: SNM-338 amendment for fabrication of 

Selni fuel rods and assemblies (15 pages) 

Memo to CLuke fm DNussbaumer re: review of SNM-338 to fabricate 
SELNI fuel rods and assemblies (1 page)

NO. DATE



NO. DATE DESCRIPTION/PAGE COUNT 

194. 04/13/66 Memo to DNussbaumer fm CLuke re: approval of SNM-338 to fabricate 

and ship SELNI fuel (1 page) 

195. 06/08/66 Memo to CLuke fm DNussbaumer re: SNM-338 for the use of plutonium 

pellets (1 page) 

196. 04/04/67 Memo to CLuke fm DNussbaumer re: corporate information for licenses 

with 1966 annual report (1 page) 

197. 06/21/67 Ltr to RKirkman fm DPovejsil re: strengthen administrative procedures 
(3 pages) 

198. 08/04/67 Ltr to DNussbaumer fm KSchendel re: SNM-338 application for 
fabrication of Indian Point #2 fuel rods and assemblies (14 pages) 

199. 08/15/67 Memo to DNussbaumer fm CLuke re: fabrication of Indian Point No. 2 

fuel rods and assemblies (1 page) 

200. 11/14/67 Ltr to DNussbaumer fm KSchendel re: approval for transportation of a 

shipping package in intra-state commerce (3 pages) 

201. 11/16/67 Memo to DNussbaumer fm CLuke re: Selni fuel rod shipping package 
(1 page) 

202. 03/22/68 Memo to DNussbaumer fm CLuke re: NFD shipment of Selni assemblies 
in type CC packages (1 page) 

203. 04/01/68 Ltr to DNussbaumer fm KSchendel re: SNM-338 amendment to authorize 

the processing of plutonium fuel (7 pages) 

204. 04/08/68 Memo to DNussbaumer fm CLuke re: revised controls in plutonium 
processing (1 page) 

205. 04/24/68 Ltr to DNussbaumer fm KSchendel re: SNM-338 amendment to authorize 

the processing of plutonium fuel (5 pages) 

206. 05/23/68 Memo to DNussbaumer fm CLuke re: SNM-338 fabrication of up to 5 

percent enriched oxide fuel assemblies (1 page) 

207. 07/26/68 Ltr to KSchendel fm RWischow re: schedule of dates for submittal of 

fundamental material controls and safeguards procedures (1 page) 

208. 08/12/68 Memo to DNussbaumer fm CLuke re: fabrication of Saxton fuel in 

materials systems laboratory and packaging for shipment (1 page) 

209. 10/31/68 Memo to DNussbaumer fm CLuke re: SNM-338 to fabricate power 
reactor fuel (3 pages)



DESCRIPTION/PAGE COUNT

210. 02/24/69 Ltr to DNussbaumer fm KSchendel re: SNM-338 expiration date extended 
(3 pages) 

211. 03/21/69 Ltr to DNussbaumer fm KSchendel re: SNM-338 amendment t6 authorize 

the processing of plutonium fuel (8 pages) 

212. 03/28/69 Ltr to KSchendel fm DNussbaumer re: request they submit an 
abbreviated plant emergency plan (2 pages) 

213. 10/27/69 Ltr to KSchendel fm RPage re: thank you during 10/23-24/69 visit 
(1 page) 

214. 10/28/69 Ltr to KSchendel fm DNussbaumer re: notice of license expiration 
(1 page) 

215. 12/01/69 Ltr to DNussbaumer fm KSchendel re: revision of expiration date to 
3/31/70 (2 pages) 

216. 03/26/70 Memo to files fm RStevenson re: shipment of mixed-oxide fuel in the 
RCC container (1 page) 

217. 07/30/70 Ltr to AEC fm KSchendel re: change of corporate address (4 pages) 

218. 08/31/70 Ltr to Wlorenz fm Bmills re: comments on being compliance with stack 

effluence (1 page) 

219. 10/22/70 Memo to RPage fm RWeber re: international RIS for Westinghouse 
(1 page) 

220. 10/26/70 Ltr to RTschiegg fm RPage re: assignment of holdings of nuclear 
material of Canadian origin (1 page) 

221. 06/01/71 Ltr to KSchendel fm CThornton re: will begin inspectinrg for compliance 

with certain models of measuring UF, (1 page) 

222. 08/27/71 Ltr to HPrice fm JRengel re: KSchendel and ASabo signatures are 

authorized to sign license applications (3 pages) 

223. 09/28/71 Ltr to DNussbaumer fm KSchendel re: listing as user of generally 

licensed shipping package (2 pages) 

224. 12/27/71 Ltr to KSchendel fm CThornton re: letter to all licensees authorized to 

receive uranium hexafluoride (3 pages) 

225. 01/19/72 Ltr to CThornton fm KSchendel re: revised position of measurements 
required on UF5 (3pages) 

226. 01/20/72 Memo to Files fm RStevenson re: revised conditions for plutonium fuels 

development laboratory (PFDL) (2 pages)

NO. DATE



NDESCRIPTION/PAGE COUNT

227. 03/24/72 

228. 03/31/72 

229. 04/10/72 

230. 04/27/72 

231. 06/07/72 

232. 04/25/73 

233. 04/27/73 

234. 11/26/73 

235. 02/06/74

Ltr to KSchendel fm SSmiley re: importance of uniform methods to 

monitor effluents released to the environment from nuclear fuel 

processing and fabrication plants (2 pages) 

Ltr to KSchendel fm CThornton re: receipt measurements of uranium 

hexafluoride (6 pages) 

Ltr to unknown fm SSmiley re: determination of dose following a nuclear 
accident (2 pages) 

Memo to files fm RStevenson re: revised conditions for plutonium fuels 

development laboratory (PFDL) (1 page) 

Memo to files fm RStevenson re: surface density criterion for plutonium 

development laboratory (PPDL) dockets (1 page) 

Ltr to SSmiley fm KSchendel re: corporate information for licenses 
(6 pages) 

Ltr to KSchendel fm LRouse re: SNM-338 expiration date extended' 
(1 page) 

Ltr to KSchendel fm RPage re: backfitting existing plants to meet new 
protection requirements (2 pages) 

Ltr to CAnthony fm JO'Reilly re: response to resolving problems in 

meeting Guidelines for Decontamination of Facilities and Equipment 
(1 page)

NO, DATE



Edson G. Case, Acting Chief June 12, 195! 
Hazards Evaluation Branch 

Lyall Johnson, Chief 
-~ 2> Li~censing Branch 

WESTINGHOUSE ELECTRIC CORPORATION REQUEST DATED JOE 2, 1959 FOR A 
"' SPECIAL NUCLEAR MATERIAL LICENSE - DOCKET NO. 70-337 

4ý6OL: LRL:CPM 

"Please review the subject request for the adequacy of the appli
cantls procedures to avoid a condition of accidental criticality.  
The enclosed docket should be ireturned with your comments.  

Docket No. 70-337 

DISTRIBUTION 
Suppl.  
L&R Reading 
LRL Reading 
C. P. McCallum, LRL 

SU R N AM E 0• - --•. ------- ------ ---:.  

Form A-EC-318 (Rev. 0-53) U. S. roVE RN- T PRIRý-"G .F111- 16-11-2761 -3
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Project SN4H-44 

Docket 70-337 
(70.24)

Lyall, Joan Chief 
UCeAMtag lr&b

Clifford L 'Beck, Chief 
beAsrd. ftalvation Branch 

We he" reviewed the lea tinghoum application dated July i.~t 1959.  
subaltting further infoiuat ioa on the- instrucs~t and aI&= sys temn 
required by Section 70.24 and reques ted by ouir memoranumiw to you 
dated JO4Y 10~, 1959.  

le belft" the plane proposed by V..tiathomse are satisfactory.  

If

V



C. K. Beck, Chief Januu7 21, 1960 

Razards Evaluation Branch 

Lyall Johnson, Chief 
Licensing Branch 

WESTINGIHOUSE ELECTRIC CORPORFATON - ATOMIC POWER DEPARTmEnT - HKWT 

IkTED JANUARY 6, 1960 FOR AK( ENT TO THEIR SPECUL KNUR KUMA 

LXCESE SNM-338 - DOCKET NO. 70-337 

SMMOLs LRLsCPM 

Please review the subject request for the adequacy of the applicant's 

procedures to avoid a condition of accidental criticality. The 

enclosed applicatioa should be returned with your comments. Docket 

No. 70-337 has been previously sent to you in connection with another 
application.  

Enclosure : 
Appli. dtd 1/6/60 (File cy sent) 

DISTRIBUTION 
Suppi.  
L&R - LRL Headings 
C. P. McCallu=, LRL

V

U. S. GOVEMRMENT PRJITIMG OPTICE 16-62761-3
For •AEC-318 •Rev. 9-53)



OPTIONAL FORM NO. TO 

UNITED STATES GOVERNMENT 

Memorandum 
TO :Lyall Johnson, Chief DATE: FV.  

Licensing Branch 

FROM :Clifford K. Beck, Chief 

Hazards Evaluation Branch 

SUBJECT:WESTINGROUSE ELECTRIC CORP.  

We have reviewed the Westinghouse application dated January 6, 
1960, requesting approval of shipping procedures for uranium 
oxide pellets of various enrichments.  

Westinghouse proposes to pack the pellets in cardboard or plastic 
packages in order to protect the pellets from abrasion. Each 
package will be placed in an inner container, 10.5" dia x 20" long.  
The actual diameter of the pellet package will depend on enrichment, 
varying from 10.25" for enrichments up to 5 w/o U-235 to 6" dia 
for 40 w/o enrichment and 2.5 dia at enrichments above 40%. The 
free space between the pellet package and inner container will be 
filled with foam rubber padding.  

Safety of an individual shipping unit is to be insured by geometry 
control, i.e., diameter of the pellet package. The proposed di
mensions for various enrichments are consistent with acceptable 
criteria. However, we are not satisfied, on the basis of infor
mation presented, that the proposed procedures will insure the 
necessary degree of safety in shipments of the type proposed. The 
issues that must be reconciled are detailed below: 

1. The structure of the inner container is not described. The 
inner container should have the necessary mechanical integrity 
and a sufficient degree of water tightness, to insure against 
moderation and possible criticality in case of accident where 
several shipping units may be wetted and brought closer to
gether than the spacing afforded by the 55 gallon drums.  

2. The total solid angle subtended at a central unit in a planar 
array is greater than that permitted for shipments involving 
geometry control. Where geometry is the control parameter, 
it is permissible to assume a value of 0.8 for the multiplication 
constant. This value of keff permits a total subtended angle 
of one steradian whereas the total subtended solid angle for 
the Westinghouse shipments is 4.35 steradians. If the applicant 
believed that keff for this shipment will be less than 0.8, he 
should demonstrate that this is so and base the allowable solid 
angle on the actual value of keff.  

(continued)



Lyall Johnson, Chief 2 

3. Westinghouse claims a safety factor of 2.6 based on the ratio 

of U-235 density in a solid pellet to the superficial U-235 

density in the pellet package. We request the applicant to 

explain the significance of this safety factor.  

4. The method of shipment is not described. If shipment is to 

be made by common or contract carrier, Westinghouse should 

delineate arrangements with the carrier which will assure that 

other special nuclear material will not be combined on the 

same vehicle, and will not be assembled with the Westinghouse 

shipment at points of transshipment or delivery. Such arrange

ments should include procedures for preventing stacking of the 

containers. Stacking of these containers would appreciably 

increase the total solid angle. In the absence of positive 

assurances on these points, it will be necessary that Westing

house revise its proposed procedures in order that its ship

ment will be safe in close proximity with other shipments of 

special nuclear material.



'4*

19 , 1 Po M

,G6-5 -SE L..2/,.  'J/ ,-,z•+rf~rt-}L C0F6  ".• /•- _/\ 

J C DELANEY U'•SATOMIC flUE.CY COMMISSION DIVISION OF LICENSING 
WAS•INGTON 23 D C 
VESTING•OUSE ATOMIC FUEL IEPARTMENT REQUESTS A5 DAY EXTENSION Or 
PROVISIONAL AUTNORIZATION.TO OPERATE WITWOUT TWO ADDITIOWAL GAMMA 
ALARMONITRON UNITS INSTALLS). PROVISIONAL AUTIORIZATION TO 
OPERATE WITH TNIS SYSTEM WAS ORIGINALLY GRUTED BY YOUR TELEGRAMP, 
WOOS 34 COLLECT DATED FEBRUARY.17 AT 5.10 P.M.  
ADDITIONAL MONITRON UNITS HAVE BEEN OR0CURED BUT NOT INSTALLES 
BECAUSE OF WESTINGHOUSE ATOMIC FUEL DIPARTMENT SNUT DOWN AND EXTENDED 
FURLOUGN OF LABOR-FORCE. TWE REQUEST FOR THIS 4S DAY EXTENSION WAS 
DISCUSSED WITH YOU VIA TELEPHOKE ON APRIL 19, 1940..  
C A W WELLERS ROLLS-ROYCE WESTIIGNOUSE ATOMIC FUEL CHESWICK PA 
MAO 

( r 4- - / " , ; . . ., "-. • .. .... .  

/j



Westinghouse 
ELECTRIC CORPORATION 

0 
ATOMIC FUEL DEPARTMENT 

PHONE: SPRINGDALE 1-300 

,-PHONE: EMERSON 2-4400 

CHESWICK, PENNSYLVANIA 

May 2, 1960 

United States Atomic Energy Commission 
Division of Licensing and Regulations 
Germantown District 
Washington 25, D. C.  

Attention: Dr. C. D. Luke 

Ref: Request for an Approval of Westinghouse Atomic Fuel Department 
Shipping Container 

Dear Sir: 

Attached are three copies each of a request for a Bureau of Explosives 

number that Westinghouse Atomic Fuel Department has sent to the Bureau 

of Explosives. However, the approval of your office is needed before 

a Bureau of Explosives number can be obtained.  

If there is any additional information needed, please feel free to 
call me.  

Very truly yours, 

L. P. Hackler, Health Physicist 
Administration 

LPH:hsb 

Enc. 3 ..

-j ...  
I •% .-

YOU CAN BE SURE... IF I•sWestinghouse
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LTR. MEMO: PORT: OTHER:

TO:•i'~3.C•,;y. i-• ORIG: CC: OTHER: 
x .  

REPLY NECESSARY El DATE ANSWERED: BY: 

NO REPLY NECESSARY LI 
CLASSIF: POST OFFICE FILE CODE: 

REG. NO: 
DES"iRIPTION: (MUST BE UNCLASSIFIED) REFERRED TO DATE RECEIVED BY DATE 

At omtic Puel Dept 6r.ippinr Ccritk.iner 

ENCLOSURES:

K- S

L �---- I ___________ I

i i 1.

U. S. ATOMrC ENERGY COMMISSION MAIL CONTROL FORM FORM AE-
(3.-52)SU.S. GOVERNMENT PRINTING OpFrICE- 193 J-328321*



C. 1. leak* Chaio - * AYW~D 
Vssards Evalia~1o hunch 

L~yafl Jobnoon, Oidef 
Liamen ng Dwazah 

WSUR0ROE W~ZCUIC GOtOKS FIT ATMKI ISM IEhRK5 - at 
UIOM AY~ 5*L 19 60 10M A1N3MR TO MMMR = SZ XAL WTAZ MUMYA 
LICENSE NO. 3W4-338 - DO(ZT NO. 70-337 

SDBOL2 LRtLsJJL

Please reviewo the subject request fOr the adeqMQ7 CC *0 
applicant's~ proiaed~zes to avoid a conditt.on off accidental.  
criticality. The enclosed Docket go. 70-3.37 should be retiwmed 
with your' coimienta.

Encliosuwe a 
Dooket, No. 70-337

DIS TRIBUTION 
Suppi.  
L&R -4~ading 
LRL IReading 
J. J. Lane, LRL

OFMCE 10

SURNAM~E 'ý-

__ _ DATE: 1 __ I----
U. a. GOVERNSENT PRIN-fM, 16-627, 01--q



c*z a~. ant h" 
Swards RvMalintc Iraaah

. W 13# 0.60

Sgu ,lrosns, Ch~et 
Licenala Brmnch 

Wsswows uzo cOvom SWQU S? WT DTD JIT 2, 1960 FE 
MMSIZTE=9 fRUM Etj JAZ M B hZ=I3 30. UW-338 

SOMT NO. 70-337 .  

SflOL TI, LR&sJJL 

Please review the subject request for the adeqacy of the 
applicant's procedures to avoid a condition of accidental 
criticality. The enclosed copy of the aplicatinm nay be 
retzed for yarw tles.  

snolosces 
Cy appli. 4Wd 5/2/60

DISV2BITION 

J. R -. , LRL Readings 
J.; JO Lae, LRL

SURPAME >

I~or AE-31 (Re. 96)U. S. GQVE-HSET PURflT?'JC OVICt 16-432161-3Farm A-EC-318 (Rev. 9--63)



AS•OCIATtON OF AMEI[CAN RAILROADS 

O0mI= OF C2= DPPZOT0U MR IKunsan 

NNW YORX 7. N. Y. 25-16-174 

C. GKORoL eUIEP INapsePE poi W-D.  

Westinghc~use Electric Corp. May 16, 1960 
Atomic Fuel Dept.  
Cheswick, Penna...  

Ger:tiemen,: Atten: H. A. Mathias, Jr.  
Supervisory Buyer 

Furthp- reference is made to your letter of May 2 attaching 

a proposed affidavit which you plan to have transportation companies 
sign acknowledging that they will maintain certain spacing between 
snipping containers of your ownership.  

We are opposed to the principle of the certification as in 
our opinion it imposes a restriction on the carrier with respect to 
loading of containers which would be most difficult to enforce.  

We believe that containers must be of such design and 
contain the proper quantity of material so that under no condition 
of transportation, even in the presence of other shipping containers, 
would there be a problem of a nuclear incident.  

Yours truly, 

Chief Inspector 

Copy to: 
n zpector Hines



- SEA I Olil XXPLOSIV 

S%25-16-174 BE #980 

T. C. -onUa cow 'lowr W- D.  

Westinghouse Electric Corp. June 15, 1960 
Atomic Power Department 
P.O. Box 355 
Pittsburgh 30, Penna.  

Gentlemen: H. C' A•tsberK, Asst.. en. Manager 

"This will acknowledge your.lett. of June 7 requesting approval of.  
-o.. ta!.ners for shipment of reactive fuel consisting of an alloy 
"of hýihly enriched uranium and sirconium completely closed in a bonded.  
cladding of sirconium alloy.  

"oi,•tinent on approval of the U.S. Atomic Energy Commission with 
respoct to ,e pth rposed completed packages as they relate to criticality,#.  
t.is letter shall ,constitute Bureau of Explosives approval under pro-
visions of section 73.393(f) for the containers as shown on drawings 
AFSK-0.13 consisting of 3 sheets, AFSK-0425, of fuel elements 
pack a ed a#cording to data outlined in procedure WSAP-E-2003, dated 
" N 10, 1960, allof..whieh have been made a part of this file..  

i ?. p a"pose of -identificat•oon this approval shall be designated.  
-'". AR Fe_. it Neo. 90' and this legend together with the words *radio
.ao'~ive )btir~±��' must be" plainly marked on a clearly visible area of 
the shipptnzg containers*:. 1' 

. Bur-au o~tE~••sive8 approva i•s for the product shipping container 

only. It shallb. the responsibility of the shipper to provide and.  
wiol;.ahn tb',shipping container IA. such condition that its original 
design and configuration will prevent assembly of a critical mass 
under antnormal condition-of transpoftation. The shipment herein 
approved Vlso mrapt be safe from criticality in the presence of other 
shipping containers of fissionable materials irrespective of design 
or quantity contained therein.  

The issuance of this approval does not relieveithe shipper or his 
agents of compliance with any requirement of I.C.C. Regulations per
taining to shipment of radioactive material.  

As a matter of information, the outside plywood shipping box should 
not be marked as complying with ICC Spec. 15A as plywood is not an 
authorized component of that specification. The B.E. Permit Number 
and marking will suffice for this purpose.  

Yours truly, 
Copies to: -. ,••

Mr. C. W. Taylor, I.C.C. - I .. ...  
Mr. Herbert Qualls, Bur..of Motor,., . Chief Ins ector 
Commandant, U.S. Coast Guard /. "- - Q 
Washington, D.C.  

S.. . .... , ' - .• ,• •' V



Westinghouse 
ELECTRIC CORPORATION 

0 
ATOMIC POWER DEPARTMENT

June 21, 1960 P.O. BOX 355 
PITTSBURGH 30, PA.

U. S. Atomic Energy Commission 
Division of Licensing & Regulation 
Germantown District 
Washington, D. C.

ATTENTION: Mr. H. L. Price, 
Director

Gentlemen: 

SUBJECT: Docket 70-337--License SNM-338, 
Spare Fuel Containers 

Attached are four (4) copies of B. E. Permit #980, issued to the 

Westinghouse Electric Corporation for the shipping container 

design as described in procedures dated June 7, 1960.

These copies are submitted for 
final approval of our original

your information to aid in the 
request.  

Very truly yours, 

H. C. Amtsberg 
Assistant to General Manager

HCA/ret/jd 

attachments

YOU CAN BE SURE... ir ,'sWestinghouse



ASSFCIATEB TRANSPORT 
HE NATION'G LZADING MOTOR _ CARn1FR 657).4NG THE NORTH AND sOUTH 

EXECUTIVE OFFICES * 380 MADISON AVENUE * NEW YORK 17. N. Y.

TELEPHONE 

LJRRAY HIL.L. 7,8500

June 2Z, 1960 

Mr. H. A. Mathias, Jr.  
Supervisory Buyer 
Atomic Fuel Department 
Westinghouse Electric Corporation 

- Cheswick, Pennsylvania 

Dear Mr. Mathias: 

This refers to a personal visit made by Frank Schratz and myself 
at your office Monday, June 6th, which was in direct response to your 
letter of May 18th.  

This letter will merely confirm for the record that while we desire 
in every way to cooperate with your Department, we find it a physical 
impossibility to be able to guarantee and sigzx the transportation certificat* 
with the 1.2 foot re striction.  

I believe -we covered this quite adequately in our discussion, pointing 
out such things as relay, and the break terminals, passing vehicles on the 
road, making stops at diners and restaurants.  

After returning to New York, our Safety Department spoke of other 
inquiries they received from shippers with pretty much the same problem.  

Vhile the exclusive use of vehicle principle, which I pointed out to 
you could be utilized to advantage, even there, you could not assure one 
truck passing9 another truck with 12 feet in between. At least, with exclusiVre 
use, however, there would be control at terminals and shipper and consignee 
facilities.  

7hil e we would very much like to say "yes", I mentioned to you at 
the time we would much rather be frank with you and assure the Job being 
done right because after a&l, when we certify to something, we want to 
be sure that certification is at least capable of being physically handled.

Yours vary truly, 
A•OCIAT ED 2R•

4J

8

INC.

cc: Mr. R. E. Biah
Wa. P. WagnerV/ 

•s!•t b•cFnior Vice Pr:ea!ent
'v- 0 1 . . 1 , I . . I



6V7EqAT1OM ]D=PAMTM-(NXr 

NEW ,OREK IT, N. VY.  

June 24, 1960 

MLr. H. A. Mathias, Jr.  
Supervisory Buyer 
Westinghouse Electric Corporation 
Atomic Fuel Department 
Cheswick, Pennsylvania 

Dear Mr. Y-Athias' 

Referring to your letter of May 2 and 
supplementing mine of Yay 13.  

Please excuse the delay in making our 
final response to this matter as we were desirous 
of fully exploring the situation before making our 
response.  

I am sorry to advise that a certification 
as proposed would place us under certain restrictions 
and there would be occasion when it would be impos
sible for us to carry out the provisions of the certi
fication, therefore I sincerely regret. we are not in 
a position to execute the'proposed transportation cer
tification.  

It would be my suggestion that packing speci
fications be adopted that would permit us to safely 
handle these shipments under any and all aonditions 
and thereby removing the necessity for the restrictions.  

If I may be of further assistance in this or 
any other matters, please let me know.  

Yours very truly, 

Supe n 
eLo/ D~amag on 

. . . .. .... .. ... . ..... ... .. .... .• __y _ .-- .. .. . .. . ... 2.. . .. ... .  

"r.



Atomic Fuel Department 
Cheswick, PennsylVania 

July 1, 1960 

ATOmiC PWERDEPARTMENT 

G. L. Duke 

Purchasing Agent 

c.c.: R. J. Breitinger - Gateway 
R. E. Bish - Cheswidc 

Recently it was necessary to approach the trans

portation industry concerning control of shipments of 

nuclear materials. I thnought you would be interested 

in the results and comments from various transportation.  

people, and I expect that you may be faced with this.  

same problem or a similar one in the near future.' 

Attached is a copy of my letter to the transportation 

companies outlining the problem and their replies.  

H. A. Mathias, Jr.  

Supervisory Buyer 

F-A2*: cam 

Enc.



may 18, 1960

Asoc•lated Frensport, Inc.  
318 ty r Road 
1nrooville, Pennsylvania 

etEnt o epne 

Recently the Atanic E•r•yt Commission has imposed a 
retuoation requiring loestinr uoal, the Atomic nrueperal Irtent, 
to exdcise controld over cpecirt nuclear materials. It 1i 
intrandd that this control eXtend beyond the mnufacturing 
area and include the trath. s of haedlinS apecial nuclear 
aesrials while In tranrolt. We feel that tho only way to 

azslure ourailvfo that controa are maintained isn to have a 
signed affidavit froza the transportation company handling 
our special nuclear materials shipmants. The-proposed aff'i.
davit is enclosed.  

1 would appreciate your -reviewing this affidavit and 
advising me If your company would be willing to 6o-operate 
and certify the conditions specified. 

I can foresee the use of this type of certification 
on each shipznt. Por any shipment made on a particular 
contract, an executed copy of the affidavit would be attached 
za that all personnel handling the shipment would be advised 
of the rogulations as well as the concurrence of the company 
to uphold the regulation.  

The Atomic Energy Colicaslon is requiring thia action 
ac a part of a permit for which te have applied. I would



PaceZ 2

TT.4 At=tCle LEnrmrey Cc=-i3Icn to -rouirir~g, this action 
cm a par of a pcxrrit :rOr uhleh we have applied. I woul.d 

apriciate yvar. comcts on -this subject as - oon as possible 
zo ti-.mt wo r.ay concluade m=r ietotiations with the AIX for 
thia porm-It. ?czeIndioc.ta wbathcer your compny would or 
woculd n~ot be willing to offter a certification.  

Yours very truly,, 

vWTIMHUSE ELSCTRIC CORPORATION 

H. A. Mmathiss, Jr.  
Supervizory B~uyer 

HA I-~ camt 

En~rclo0sure

4-,
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TRANSPORTATION CERTIFICATION 

We the hereby certify that we will 

assume full control of nuclear materials which we may contract to 

transport for the Westinghouse Atomic Fuel Department (WAFD). This 

control shall consist of the following minimum limitations: 

1. No other shipment of nuclear material will be permitted to 

approach the WAFD shipment on the same carrier vehicle by 

closer than 12 feet.  

2. No other shipment of nuclear material will be permitted to 

approach the WAFD shipment on any in-transit shipping dock 

by closer than 12 feet.  

3. When so stated on the containers and the shipping way bill, 

no containers of material will be double stacked.  

We warrant this control will be exercised at all times from 

point of embarkation to delivery point.  

WITNESS 

Signing for 

Name , Vice president 
Address 

Date



C. M. Deck, CIlet wu273.1. 1960 
Hiarsa~ Ivaatinn Branch 

Lyail Johnson, Chief 
Licensing Branch 

-- 3T1IOO3W WLGTBI CORPORA=I RIQUCT DLIED MAY 2, 3.960j, 
FMR APPROVAL OF' SNIPPUG CONWOR -- D0(MT 70-337 

SMBOLs LRLtJJL 

Please review the subject request for the adequacy of the 
applicantfs procedures to avoid a condition of accidental 
criticality. The 'enclosed copy of the application should 
be returned with your coimments.  

Eaeosouref 
Appl. 4W 4/2/60

A1

Distribution: 

LRL Rd(, 
L&R Rdg.  
JJLane:

JUL 1,3I9i J
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OPTIONAL FORM NO. 10

U, NITED STATES GOVLENMENT 

Memorandum 
Aý1! C 4 1"Cý 

TO Lyall E. Johnson., Chief DATE: 
Licensing Branch 

FROM : Clifford K. Beck, Chief 0 / 
Hazards Evaluation Branch 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, DOCKET NO. 70-337 - PROJECT S-44 

We have reviewed the Westinghouse letter dated May 2, 1960, sub
mitting designs for shipping containers for scrap and fuel rods.  

The container for scrap is a 5" I.D. cylinder inside a 6" std. steel 
pipe with a welded bottom and capped top. The birdcage is con
structed of I" x 1" x 1/4l" angle iron and is 18" square by 75" long.  

The container for fuel rods is a 5" std. steel pipe with a welded 
bottom and capped top, in a birdcage similar to the above. The 
maximum U-235 per container will correspond to 1 kg U-235 per cubic 
foot of birdcage volume.  

We agree with Westinghouse that the first container is geometrically 
safe for scrap solutions. A maximum of ten such containers per 
shipment would be safe from criticality due to interaction. The 
second container is safe for fuel rods containing a maximum of 
12.5 kg U-235 (I kg/cu ft) only for a maximum of ten containers 
shipped "exclusive use of vehicle." 

We recommend approval of the application, for exclusive use shipments.

Vp
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APPLICATION FOR ALLOCATION 

This application requests an allocation of Special Nuclear Materials for the 
Saxton Reactor Project, under the terms and conditions of Special Nuclear 
Materials License SNM-38 (Docket 70-43) and Lease Agreement Number 165. The 
allocation request is made pursuant to 10 CFR 70, entitled, "Special Nuclear 
Materials." However, information is furnished as requested in 10 CFR Part 50, 
Section 50.60, as outlined below: 

(1) "Applicants financial qualifications to assume responsibility for 
payment of Commission charges for the materials, and to undertake 
and carry out the proposed use of special nuclear material for a 
reasonable period of time." 

See attached copies of Annual Report, Westinghouse Electric 
Corporation, 1960. The Westinghouse Atomic Power Department 
operates under the terms and conditions of Special Nuclear 
Materials Lease Agreement Number 165.  

(2) "The estimated date on which the applicant desires to receive 
the first shipment of special nuclear material and an estimated 
schedule by years, for subsequent receipts." 

First shipments of UF6 gas should begin no later than January 31, 
1961 and deliveries should be completed no later than February 15, 
1961.  

Core I will require 3,385 lbs. of UF6 gas. Enrichment 

Assemblies and Subassemblies 2,975 lbs. 5.5% - .2 
Inserts and Followers 410 lbs. 5.0% -5 

Total UF 6 requirements 3,385 lbs.  

This request is predicted upon a yield of 2,235 lbs. and 300 lbs.  
respectively for the conversion of UF6 to U02 powder for the assemblies 
and subassemblies, inserts and followers.  

The conversion from U02 powder to U02 pellets is predicted to yield 
2,080 lbs. and 270 lbs. respectively for the assemblies and sub
assemblies, inserts and followers.  

Approx-imately 2,034 lbs. o:f U02 pellets will be installed in the core 
in fuel asssemblies and subassemblies, while 254 lbs. of U0 2 will be 
used for the inserts and fuel rod followers.

Core II will require a similar amount of fuel about May 1, 1963.



t•"• , Uz t-•.. .  

(3) "A schedule, by years, showing the estimated production, consumption and 
operating losses of special nuclear material;" 

Core I is expected to operate from December, 1961 to May, 1964. During 
this period approximately 105kg. of U-235 will be consumed (final 
enrichment 1.14% less than initial) and 2.8 kg. of Pu produced. For the 
purpose of this estimate, consumption and production is linear in the 
interval.  

Core II is expected to operate from June, 1964 to December, 1966. It is 
estimated consumption and production of special nuclear materials will 
be similar to the prediction for Core I.  

(4) "An estimated schedule, by years, for the transfer of special nuclear 
material to the Commission or to other licensees;" 

The UF6 gas will be converted into U0 2 powder and subsequently into 

U02 pellets by one or more licensees. Unaccountable losses during the 
fabrication cycle should not exceed 3%. In addition, approximately 7% 
of the U0 2 will be returned as scrap, to the AEC in the form of U 0 * 
The conversion pelletization and loading processes should be conpleted 
between March, 1961 and September, 1961.  

Core loading is scheduled to begin in October, 1961. First criticality 
is scheduled for late Ncvember, 1961.  

Shipment of Core I to the AEC for reprocessing is scheduled for 
October, 1964, allowing for refueling time and a 90 day decay period.  
It is estimated Core II will be shipped for reprocessing about May, 1967.  

The Saxton Nuclear Experimental Corporation has been issued Construction 
Permit, CPPR-6, Docket 50-146, dated February 11, 1960, by the AEC.
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ANNUAL MEETING OF STOCKHOLDERS: The annual meeting 
of stockholders of Westinghouse Electric Corporation will 
be held at the California Masonic Memorial Temple, 
1111 California Street, San Francisco, California, on Wed
nesday, April 6, 1960, at 10:00 a.m., Pacific Standard Time.  
Annual meetings are usually held at different locations each 
year to give stockholders in various regions of the country 
an opportunity to meet management and discuss the 
Company's affairs.



The decision of the Board of Directors to in
crease the dividend and stockholders' ap

proval of a two-for-one split of the common 
stock highlighted a profitable and eventful 
year for Westinghouse. The following sum
mary of significant achievements is amplified 
in the full report.  

The improvement in margins reported 
here a year ago gained impetus in 1959 on an 
increase of less than one per cent in net sales 

billed. The ratio of income before taxes to 
billings improved 18 per cent, from 6.8 per 
cent in 1958 to 8 per cent in 1959. These gains 

resulted from a decisive and aggressive man
agement program to reduce costs and im
prove profits.  

An Astronuclear Laboratory has been es

tablished to develop high-performance re
actors for outer space applications ranging 
from nuclear propulsion plants for aerospace 
vehicles to nuclear power supplies for auxil
iary equipment on space vehicles. Many of 

the scientists and engineers now working at 
the Laboratory have made important tech
nical contributions to the Company's posi
tion of leadership in the field of atomic 
power.  

Westinghouse scientists scored a major 

breakthrough in molecular electronics, and 
developed a method of growing germanium 
crystals which promises greatly improved re
liability and substantial reductions in the size 
and weight of electronic equipment.

The Atomic Power Department scored 
another industry first by offering to build 
large nuclear plants at fixed prices and with 
guaranteed output and core life. These plants 
would be competitive with conventional pow
er sources in high fuel cost areas of the Unit
ed States. Company engineers introduced 
Powercasting, a method by which computers 
can accurately forecast the operating require
ments of an electric utility system through 
1979 and beyond.  

The Company's operations during 1959 
were threatened by strikes in the steel and 
copper industries. By judicious forward in
ventory planning and a coordinated procure
ment program, the divisions were able to op
erate at sustained high levels during the long
est copper and steel strikes in history.  

Manufacturing methods and equipment 
were upgraded to improve efficiency and in
crease production capacity. To implement 
this program, a substantial increase in cap
ital expenditures is planned for this year.  

A unique program designed to eliminate 
scientifically the unnecessary use of mate
rials is under way.  

The second in a planned series of nation
wide distribution depots to give dealers and 
distributors faster delivery of Westinghouse 
products is in operation at Columbus, Ohio.  
Data processing equipment is used exten-

sively to cut costs and provide for more efficient product distribution.  

Spearheading an aggressive advertising 
program in 1960will be the sponsorship of the 

complete Columbia Broadcasting System tele
vision and radio broadcasts of the political 
conventions, campaigns and election returns.  

The public's interest in this most signifi
cant political event was recognized by Wes

tinghouse in 1952 when it sponsored the first 
program. In 1956, the Westinghouse-CBS 
telecasts were viewed by more than 76,000,
000 people. It is expected that this year, the 

political telecasts will attract even more at
tention and contribute greatly toward public 
interest in the campaign, as well as better un
derstanding of the issues.  

Achievements, progress and future growth 
are dependent on the thousands of loyal and 
able Westinghouse men and women, and we 
wish to acknowledge here our appreciation 
for their cooperation and performance.  

MARK W. CRESAP, JR.  
President 

By order of the Board of Directors 
January 27, 1960 

GWILYM A. PRICE 
Chairman of the Board
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Products and services sold $1,910,730,000 

Net income: 
From operations . . . . 78,751,000 
From special items . . . 7,196,000 

Total 85,947,000 

Net income per share: 
From operations . . ... 4.44 
From special items . . . .42 

Total . . . . 4.86 

Total dividends paid . .. . 37,878,000 
Dividends paid per share of 

common stock . . . . 2.10

Common shares (at year end) 
Outstanding .. ......  
Book value per share .  

Expenditures for new and improv
ed facilities 

Wear of facilities provided out of 
earnings - depreciation and 
amortization .. ....  

Working capital (at year end) 

Long term debt (at year end) -

17,339,000 
$50.76 

45,239,000 

46,696,000

$1,895,699,000 

74,772,000 

74,772,000 

4.25 

4.25 

35,792,000 

2.00

17,180,000 
$ 47.93 

54,998,000 

47,729,000

768,045,000 729,721,000 

320,995,000 320,995,000

Net income in 1959 was $85,947,000, equal to $4.86 a share on 17,339,000 com
mon shares outstanding at year end. Included was special income of $7,196,000, 
equal to 42 cents a share, described in Notes 6 and 7 to the financial statements 
(page 32).  

For 1958, net income was $74,772,000, equal to $4.25 a share on 17,180,000 
common shares outstanding at year end. Net income for 1958 reflected a 
$7,470,000 (43 cents a common share) Federal income tax reduction due to the 
merger of several subsidiaries into the Corporation.  

Net sales billed were $1,910,730,000, an increase of .8 per cent above 1958.  

The annual dividend rate on the common stock was raised from $2.00 to $2.40 
a share by the Directors on October 28, 1959. Common stock owners received 
dividends of $2.10 a share in 1959 as compared with $2.00 in 1958. The pre
ferred stock dividend remained unchanged at $3.80 a share. Dividend payments 
totaled $37,878,000, as compared with $35,792,000 in 1958.  

Authorized common stock was increased from 18,000,000 shares to 25,000,000 
shares at the annual meeting, April 1, 1959. Stockholders approved a two
for-one split of the common stock at a special meeting on January 4, 1960, as 
recommended by the Directors on October 28, 1959. As a result, authorized 
common stock was increased from 25,000,000 shares, par value $12.50 a share, 
to 50,000,000 shares, par value $6.25 a share, effective January 5, 1960.  

During the year the Company listed its common stock on the Pacific Coast Stock 
Exchange and now has transfer agents and registrars in Chicago and San Fran
cisco as well as New York.  

Federal, state, local and foreign taxes paid and accrued were $125,977,000, equal 
to $7.27 a common share. Federal taxes amounted to $100,863,000.  

More than 80 per cent of the $45,239,000 expended in 1959 for new plant and 
facilities went to increase production and improve manufacturing efficiency in 
existing facilities. The remainder was applied to new plant construction.  

The Company's investment in Westinghouse Credit Corporation at year end was 
$26,000,000. This wholly owned subsidiary expanded its volume of financing 
service to Westinghouse distributors, dealers and their customers to more than 
$90,000,000, an increase of 66 per cent above 1958.  

During the year, the Company purchased and retired 26,600 shares of 3.80 per 
cent preferred stock, leaving 440,485 shares outstanding at year end.  

Sinking fund requirements for 1959 of the 2Y per cent debentures and the pre
ferred stock were met by tender of previously purchased and retired debentures 
and preferred stock.



net income improves, 
cash dividends increase 

MILLIONS 
$100 

90 

50 NET INCOME 

70 

60 

ET 

40 

30 CASH DIVIDENDS 

20 

10 

'50 ' 51'5 2 '53 '5 4 '55 '56 '5 7 '58 '5 9 

investment in 
facilities rises 

MILLIONS 

$900 

800 

700 
GROSS INVESTMENT IN PROPERTY, 

600 PLANT, AND EQ IUIPMENT 

500 

400 

300

200 

ACCUMULATED DEPRECIATION 
100 AND AMORTIZATION 

'50 '51 '52 '53 '54 '55 '56 '57 '58 '59



the story 
of the year's 

operations 

dvances in research, manufacturing, engi
,ering and marketing accelerated the forward 
omentum of Westinghouse during 1959.  

Ivances in research 
Westinghouse scientists scored a break
rough in the fast-growing semiconductor 
:ld with the development of a revolutionary 
*ocess for growing germanium, and with a 
:w concept known as molecular electronics.  
Molecular electronics combines into a single 
ystal of solid material the various electrical 
nctions now performed by individual com
,nents in electronic circuits. Westinghouse is 
,plying this concept under an Air Force con
lct for the development and manufacture of 
w devices of high reliability in such fields as 

Typical of the massive power generating 
equipment produced by Westinghouse is this 

stator (foreground) for a hydroelectric generator, and 
these large steam-turbine generators (background) 

being built at the Large Rotating Apparatus 
Department of the East Pittsburgh, Pa. plant.  
To meet the growing demand for this type of 

equipment, a major expansion and modernization 
program is now under way at plants in East 

Pittsburgh, Lester, Pa. and Sunnyvale, Calif.  

5

III

-��-��2--� -2;- .

-� 

� 
> ��-

� -
� - �;-



¶fl'• teJ.8 , ' e e- • ' * Cee - m so*eeo' e ..* *: •4 

kg '''"•q e• •t ,•o .q•j6a. vs a' , .• ' eee •'' '6e g*-. , • •, 

,C &C.ee ". . *S**....... :.. :e ::.. .... ...  

*5 2. ee•* 'i .ee...... / '• " •"•"" '"

RIGHT-The new concept of molecular 
electronics promises to improve relia

bility, reduce power requirements and 

reduce the size of electronic equipment.  
The light telemetry subsystems in 

the photograph show some of the im

provements realized. At left is a subsystem 

employing conventional circuitry; center, 
one with transistorized circuitry; right, 

a molecular electronic subsystem. Westing

house is applying molecular electronics 
techniques to a variety of military ap

plications under an Air Force contract 

OPPOSITE PAGE-Mark W. Cresap, Jr., 

President (center) presides at meeting of 
Administration Committee, where 

matters of basic policy are decided.

infrared, reconnaissance, communications, 
telemetry flight control and other military 

applications. It may eventually lead to develop

ment of outer space electronic equipment 1,000 

times smaller and lighter than correspond
ing equipment now in existence, yet reduce 

power requirements and improve reliability.  

An important step toward the development 
of solid state materials necessary to the practi

cal realization of this concept was made by 

scientists at the Westinghouse Research Lab

oratories. They developed a revolutionary 

process for growing germanium as thin, flat, 

continuous strips-the exact form in which the 

material can be used directly in finished semi

conductor devices. The process is also con

sidered a significant step toward the auto

matic manufacture of transistors and other 
solid state devices.  

Through its foresighted investment in ther

moelectric research, the Company advanced 

its position of leadership in this field. Thermo

electricity is the direct conversion of heat into 

electricity for power generation, or the reverse 

use of the effect for refrigeration and heating.  

Westinghouse developed for the Air Research 

and Development Command a 100-watt ther

moelectric generator capable of powering 
electronic installations in isolated areas of the 

world. The generator represents important 
progress in the search for compact power 

sources required for remote sites.  

Another major thermoelectric project being 

undertaken by Company engineers is the design 
and construction of a 5,000-watt generator for 

the U. S. Navy Bureau of Ships. This unit 

is the first step in solving many problems





associated with the development of a large
scale thermoelectric power plant. The Com
pany is developing for the Bureau of Ships an 

experimental three-purpose thermoelectric air 

conditioner, space heater and refrigerator to 

test the suitability of thermoelectricity for air 
conditioning and refrigeration on ships.  

Long mission satellites and manned space 
vehicles of the future may tap the sun for 

their electric power. The Space Technology 

organization of the Aircraft Equipment De
partment, Lima, Ohio, developed with Boeing 

Airplane Company a thermoelectric generator 
which is capable of converting the energy of 

the sun's rays into enough electric power to 
operate a radio transmitter broadcasting a 
strong signal back to earth.  

Research on metals by Company engineers 

has resulted in a process which makes possible 
for the first time the construction of large 

metal objects from tungsten, molybdenum and 

other super-strong, high-temperature, "space 
age" metals and alloys. Known as continuous 

powder compaction, the new process com
presses metal powders as fine as flour into 

large, uniform metal bars. When baked, these 
bars can be fashioned into useful structures 
by standard metalworking procedures.  

To facilitate the pursuit of new scientific 
knowledge and the rapid translation of new 

knowledge into products of the future, plans 
were announced for the creation ofa centralized 

research and development center near Pitts
burgh, Pa. The new center, which will bring 

together on a single site all the key personnel 

associated with the Company's broad program 
of basic and applied research, will be made up

of the Westinghouse Research Laboratories, 
Materials Laboratories, New Products Lab

oratories, Manufacturing Planning and Con
trol Laboratories and the Patent Department.  

advances in manufacturing 
Westinghouse made rapid progress in ex

panding and modernizing production facilities.  

The Company emphasized the modernization 
and expansion of existing plants, augmented 

by a selective program of new plant construc
tion to increase production capacity and im

prove manufacturing efficiency.  
Under a plant-by-plant review of manufac

turing facilities, less efficient equipment is 

being retired, and improved methods and 

processes are being put into effect. As part 
of the Company-wide program to upgrade 
equipment and manufacturing methods, tape

controlled machines are being used more exten

sively to reduce machining and tooling costs.  
Typical of improvements in existing plants 

is a $25 million modernization and expansion 

program for the manufacture of heavy power 

generating apparatus at plants in Lester, Pa., 
East Pittsburgh, Pa., and Sunnyvale, Calif.  

The largest and fastest lamp making equip
ment in the world went into operation at the 

Lamp Division in Bloomfield, N. J. This ma
chine is capable of producing 32 million 
light bulbs per year.  

A new multi-million dollar plant for the 

production of power circuit breakers went into 

operation at Trafford, Pa. The most modern 

and efficient facility in the industry for the 
production ofpower transformers is under con
struction at Muncie, Ind.

8
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OPPOSITE PAGE A Bomarc interceptor 
missile blasts off on a flight that could 
take it 250 miles from its launching pad.  
The Bomarc is designed to defend major 
population centers and industrial areas in 
the North American Defense Command 
against enemy bombers. The terminal 
guidance system for this missile is being 
built by the Air Arm Division, Baltimore, 
Md. An advanced version of the missile's 
target seeker developed by Air Arm is ex

r pected to make the Bomarc an even more effective defense weapon.

LEFT- This scale model plant is 
helping Company engineers to plan a 
major modernization program at the 
Steam Division, Lester, Pa. The model 
duplicates in miniature the more 
than 1.5 million square feet of manu
facturing space being rearranged at the 
Lester plant. Thorough planning in min
iature, such as this, eliminates costly 
errors in layout, material flow and 
construction. The modernization program 
now under way will increase the Steam 
Division's production capacity by one
third to help meet the growing needs 
of the electric utility and 
marine industries.I
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LEFT-Large power transformers such as this unit being prepared for test 

at the Sharon, Pa., plant of the Trans

former Division, are capable of handling 

the power requirements of a city of 

500,000 population. Transformers of 

this type built at the Sharon plant 

are tested in a modern, high-voltage 

test center before shipment to utility 

customers throughout the country.  

RIGHT-Technician William Spencer 

of the Atomic Power Department is 

shown loading uranium oxide pellets 

into fuel element tubes destined 

for use in the nuclear core of Belgium's 

first atomic power plant now 

nearing completion. When completed, 

the core will consist of 3,536 of these fuel 

rods, arranged in 32 separate 

"bundles." Inside each tube are 91 

uranium oxide pellets, the nuclear fuel 

for the reactor. The 11,500-kilowatt 

power plant is scheduled for operation 

in late 1960, at Mol, Belgium.  

Westinghouse designed and developed 
the reactor portion for the Centre 

d'Etude de I'Energie Nucleaire, a 

nonprofit organization formed by the 

Belgian Government and Belgian 

industry and universities.  

OPPOSITE PAGE- Leonard R. Hart 

(left), Harry C. Moses (center), and Jack 

Braumiller are part of the Air Arm 

Division engineering team which 

designed and built the flight stability 

system for the X-15, North 

American Aviation's rocket powered ex

perimental aircraft which is designed 

to carry man higher and faster than 

he has ever flown before. Heart of the 

flight stability system is a group of 

gyroscopes which determine the rate of 

change of the X-15's flight path beyond 

that controlled by the pilot. The 

data is then used to assist the pilot 

by automatically moving the aircraft's 

controls to counteract the change.



As part of the drive to increase manufactur
ing efficiency and reduce production costs, a program called Materials Analysis Techniques 
(MATS) was initiated. MATS assures the most effective use of materials in manufacturing.  
Materials represent a very large segment of zost in a finished product, and this program 
:o eliminate scientifically unnecessary use of 
naterials is proving highly effective in reducing 
)roduct costs and improving quality. Under 
he MATS program, the manufacturing, engi
[eering and purchasing organizations work 
intly to achieve these objectives.  

dvances in engineering 
Through ingenious approaches to the ever

resent problem of finding ways to make 
ýtter products that will serve Westinghouse 
istomers more efficiently, engineers at the 
anufacturing divisions are creating ad
rnced design methods, new uses for com
iters, and are developing vitally needed ma
rials for new applications.  

power generation 
To meet the ever increasing demands for "bine generators with higher capabilities, 
.mpany engineers have developed pre
Yineered basic components for steam turtCs that can be manufactured in many 
:licate sets and assembled like building 
cks in many combinations, This new con
t has made it possible for Westinghouse to 
!r to build an 800,000-kilowatt turbine 
erator, the largest such unit proposed. Use 
he new design, combined with the exten

modernization and rearrangement of

facilities at the Steam Division, is expected to 
help offset the inflationary influences on costs 
of electric power generating equipment.  

Westinghouse engineers pioneered a service 
to help electric utilities accurately forecast 
their long-range future needs. Called Power
casting, it uses high-speed computers to 
factor load forecasts, production costs, capi
tal costs and equipment requirements into a 
master plan for future system expansion.  
Public Service Electric and Gas Company of 
New Jersey engineers have cooperated with 
Westinghouse in the development of Power
casting techniques.  

Still another significant advance for the 
utility industry involves the automatic control 
of steam power plants. The generation of 
electricity in a steam power plant is a com
plex process requiring extreme reliability and efficiency. Company engineers are mak
ing rapid strides in the direction of a com
plete computer-controlled system for the 
automatic operation and control of a steam 
power plant.  

During 1959, the first four units of the 
largest waterwheel generator order ever re
ceived by a domestic manufacturer were 
shipped from Westinghouse. This order for 
thirteen 16 7,000-kilovolt-ampere machines 
from the New York State Power Authority 
for the Niagara Power Project, is valued at 
more than $20 million. The remaining nine 
units will be completed during 1960 and 1961.  
The Niagara project will have the largest in
stalled capacity of any hydroelectric installa
tion in the United States.  

The largest gas turbine ever ordered for
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LEFT- Destined for operation at widely 
separated points, these generators 
are shown prior to shipment from 
the East Pittsburgh, Pa., plant. The 
generator in the foreground was built 
for the Merrimack Station of the 
Public Service Company of New Hamp
shire, in Bow, N. H. The other 

generator will produce power for the 
City of Springfield, Mo., as pait of James 
River Power Station at Kissick, Mo.  

RIGHT---Raymond H. Wilson, an Assembler 
at the Standard Control Division, Beaver, 

Pa., assembles 400-ampere, 240-volt 
safety switches. These switches, which 
are manually operated to connect or 

disconnect electrical current, find wide 
application throughout industry.



installation in the United States is being built 
for the Philadelphia Electric Company. Rated 
at 22,000 kilowatts, the unit will be utilized 
for "peak shaving"-supplying power for 
short periods when electrical system loads are 
unusually high.  

for industry 

The steel industry's first gas turbine blower 
for blast furnaces was delivered to United 
States Steel Corporation's South Works in 
Chicago. Compared to conventional methods 
of supplying air to blast furnaces, the gas 
turbine system designed by Westinghouse 
uses blast furnace exhaust gases as fuel. As a 
result, it offers lower initial cost, lower oper
ating costs, and requires less space than steam 
equipment with boilerhouse facilities.  

Outstanding progress is being made in steel 
mill controls through application of improved 
industrial computers. A new control compu
ter will maintain continuous supervision over 
rolling mill operations to assure a finished 
plate with thickness accuracies never before 
attained in plate-rolling.  

Westinghouse engineers at the Micarta Divi
sion, Hampton, S. C., have designed unique 
equipment for the continuous production of 
polyethylene plasticplate four feet wide and one 
inch thick. The plate is used for radiation 
shielding on nuclear reactors where weight and 
space limitations are primary considerations.  

The first line of commercially available 
thermoelectric cooling devices for industrial 
and military applications was introduced dur
ing the year. The units can be used to cool 
electronic components in industrial equip-

ment, and in control equipment for new air
craft and unmanned space vehicles.  

advances in marketing 
Further progress was made in realizing an 

advanced marketing concept which brings 
Westinghouse products to customers more 
rapidly and efficiently. Key to the concept is 
the supply depot, the second of which went 
into operation at Columbus, Ohio, this year.  
Depots receive single-product carload ship
ments from many plants and serve as a mixing 
point for reshipment of mixed carloads to 
satellite distribution centers which serve 
specific marketing areas. Five distribution 
centers are now in operation.  

Advantages of this marketing system in
clude better availability of products and quick
er service to the dealer and through him to the 
customer. For example, when the operation 
was tested at the first supply depot at Ogden, 
Utah, product distribution time for West 
Coast dealers was cut from weeks to days.  

advances in atomic power 
Atomic power activities were expanded in 

July with the formation of the Astronuclear 
Laboratory to undertake the development of 
nuclear energy for outer space applications.  

The Company took a significant step in the 
direction of economic commercial atomic 
power by announcing its readiness to build a 
large plant capable of producing competitive 
electric power in high fuel cost areas of the 
country. In making this proposal to the 
utility industry, Westinghouse scored another 
first by offering to build a 330,000-kilowatt
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plant -at a fixed price, and to guarantee out
put and reactor fuel life.  

The Bettis Atomic Power Laboratory, 

operated by Westinghouse for the Atomic 

Energy Commission, continued advanced de

velopment work on atomic power for naval 

applications and for the generation of elec

tricity at the Shippingport Atomic Power Sta

tion. The Shippingport Station received its 

first refueling late in 1959, after almost two 

years of operation, during which 338 million 

kilowatthours of electricity were produced.  

In the field of naval nuclear propulsion, 

the USS Skipjack established a new world's 

submerged, speed and diving record during 

her maiden voyage in March. The world's 

first missile submarines, USS Halibut and 

George Washington, and the attack sub

marine, Seadragon, successfully completed 

their sea trials. Several other submarines, 

including the ballistic missile-firing ships 

Patrick Henry, Theodore Roosevelt, and 

Robert E. Lee were launched during the year.  

USS Nautilus, after sailing over 150,000 

miles, was refueled with a third Westing

house-designed fuel core.  

The guided-missile cruiser Long Beach was 

launched last July at Quincy, Mass.  

The two-reactor A1W prototype nuclear 

power plant for the carrier Enterprise, and for 

the cruiser Long Beach, achieved full power 

last September at the Naval Reactors Facility, 

which the Bettis Atomic Power Laboratory 

operates in Idaho. This was the first time a 

single ship propeller shaft was powered by 

the energy from two separate reactors.  

In March, Westinghouse was authorized to



sup!ply a nuclear propulsion plant to Rolls
Royce Limited of England for Great Britain's 
first atomic powered submarine, Dreadnought, 
under terms of an agreement between the 
Governments of the United States and the 
United Kingdom.  

Recognition of Westinghouse leadership in 
atomic power was exemplified by the first 
Mamie Doud Eisenhower Award, presented 
to the Company by the Federal Maritime 
Board for outstanding service in the advance
ment of nuclear propulsion. The award was 
created by the New York Shipbuilding Cor
poration to commemorate the launching by 
Mrs. Eisenhower of the world's first nuclear 
merchant ship, N. S. Savannah.  

Most of the nuclear steam generator compo
nents were shipped for the 1,500-kilowatt 
BR-3 plant being constructed at Mol, Belgium 
-the first nuclear power plant built in America 
for export. Operation of the plant is scheduled 
for the fall of 1960.  

The research and development program has 
been completed for the 134,000-kilowatt 
Yankee Atomic Electric Company's plant at 
Rowe, Mass., and installation work is well 
advanced; design work is continuing on the 
reactor for the Saxton Experimental Corpora
tion, which was formed to construct and oper
ate a 5,000-kilowatt plant for the General 
Public Utilities System; long delivery com
ponents have been ordered and design work is 
on schedule for the 165,000-kilowatt plant be
ing developed for SELNI, a group of Italian 
utilities; and research and development on the 
pressure tube reactor for Carolinas-Virginia 
Nuclear Power Associates is on schedule.

OPPOSITE PAGE, LEFT-The latest 
developments in reactor technology are 
incorporated in the two-reactor plant of the 
U. S. Navy's first atomic-powered surface 
ship, the cruiser Long Beach, shown 
ready for launching at the Quincy, Mass., 
Shipyards of Bethlehem Shipbuilding 
Division of Bethlehem Steel Company. The 
Long Beach, which was christened on 
July 14, 1959, will be powered by two 
reactors designed and developed by 
the Bettis Atomic Power Laboratory 
under the direction of and in 
technical cooperation with the Naval 
Reactors Branch of the U. S.  
Atomic Energy Commission. Westinghouse 
operates the Bettis Atomic Power 
Laboratory for the Atomic 
Energy Commission.  

OPPOSITEPAGE, RIGHT-The Astor 
torpedo-a new submarine weapon 
designed to destroy submarines 
and surface vessels from 
great distances-is under development 
at the Westinghouse Ordnance 
Department, Baltimore, Md. Measuring 
almost 20 feet in length and 
weighing over one ton, the weapon 
incorporates new design features 
intended to make it one of 
the Navy's most reliable and 
effective defenses against enemy 
submarines. Here Abner K. McFarland 
(left), and Emery L. Burchett, 
Ordnance Manufacturing Department, 
make adjustments on an Astor.  

LEFT-President Mark W. Cresap, Jr.  
(right), accepts the first Mamie Doud 
Eisenhower Award in recognition 
of Westinghouse achievements in 
atomic power from Edward L. Teale, 
President of New York Shipbuilding 
Company. Created by New York Ship
building, the award will be presented 
annually by the Federal Maritime Board 
to a person or organization making an 
outstanding contribution to nuclear 
propulsion.
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In June, the Westinghouse Testing Reactor, 

designed to subject material and nuclear fuels 

to radiation conditions similar to those en

countered in an operating power reactor, be

gan operations at Waltz Mill, Pa.  

An expansion program was undertaken 

which will enable the Westinghouse Reactor 

Evaluation Center, also located at Waltz Mill, 

to double its testing activities.  
Shipments fromthe Atomic Fuel and Atomic 

Equipment Departments at Cheswick, Pa., 

were double those of the previous year.  

advances in defense 
Greater utilization of the Company's scien

tific and production capabilities is leading to 

increased responsibility for Westinghouse in 

the nation's defense program.  
The defense divisions in 1959 received con

tract awards for production quantities of 

heavy ground and shipboard radar gear, com

munications and missile guidance equipment.  
Westinghouse commercial divisions are also 

increasing their participation in defense activ

ities through the coordination of the Westing

house Advanced Systems Planning Group 

(WASP). This group, which was organized to 

plan and coordinate the Company's total ca

pabilities in the defense area, anticipates 

the needs of the military services years in 

the future.  
The military services demand bold techno

logical progress and high reliability in weap

ons development. To comply with these re

quirements, groups within the Company are 

conducting studies in such advanced areas as 

space guidance, nuclear propulsion, naviga-

tion, communications, radar, undersea war
fare and interplanetary systems.  

Closer to the equipment stage are develop

ments in molecular electronics with revolu

tionary improvement in reliability, and the ap

plication of thermoelectric principles to space 

power systems and to the maintenance of 

comfortable temperatures in military clothing 
in any climate.  

The Company is continuing work in build

ing the launching equipment for the Polaris, 

a ballistic missile which will be fired from 

submerged atomic submarines. Substantial 

work is also being done in the construction of 

the guidance equipment for the Bomarc inter
ceptor missile. The Aircraft Equipment De

partment of the Small Motor Division has 

developed and is producing the world's larg

est aircraft electric power system for the B-52H 

bomber. It also has the over-all responsibility 

for design and production of the complete al
ternating current power system for the Air 

Force's B-58 bomber.  
In the field of advanced weapons systems 

for the Navy, the Electronics Division antici

pates large scale production. Advanced ship

"board fire control systems are being developed 

and production units are planned for the 

early 1960's. Included are radar, weapon di

rection equipment and computing equipment.  

products for the home 
The Total Electric Home program, intro

duced early in 1959 to broaden the market for 

Westinghouse products, was presented to 150 

of the nation's major electric utilities, most of 

which are participating in the program. In
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OPPOSITE PAGE-A dummy Polaris 
missile is blasted skyward, then quickly 
arrested by cables as part of "Operation 
Skycatch" at the San Francisco Naval 
Shipyard. In earlier tests, the dummy 
missiles were hurled into San Francisco 
Bay, then retrieved. Under the new 
method, a huge overhead assembly catches 
the multi-ton dummy in mid-air, 
simplifying the retrieving procedure and 
also permitting accurate study of the 
effects of launch stresses on dummy 
missiles which are structurally identical 
to an actual Polaris. The tests are 
being conducted by engineers from 
Westinghouse and the Lockheed Missiles 
and Space Division in conjunction with 
the U. S. Navy. Westinghouse is prime 
contractor for launching equipment, and 
Lockheed is Polaris missile system prime 
contractor and manager.  

LEFT-The U.S.S. George Washington, 
first of the nation's nuclear submarines 
designed to fire the Polaris missile, is 
shown during launching ceremonies at 
Groton, Conn. Described as one of the 
"deadliest ships at sea," the vessel will 
carry 16 of the solid fuel missiles.  
The reactor for the George Washington 
was designed and developed by the Bettis 
Atomic Power Laboratory under the 
direction of and in technical cooperation 
with the Naval Reactors Branch, U. S.  
Atomic Energy Commission. Westinghouse 
operates the Bettis Laboratory for the 
AEC. The Company's Sunnyvale, Calif., 
Division designed and built the Polaris 
launching and handling eluipment.  

RIGHT-F. J. Womelsdorf, Electronics 
Division, Baltimore, Md., fits a Paraballoon 
radar antenna to its frame.  
The Paraballoon is a lightweight, 
air-inflated radar antenna which 
resembles a huge balloon. The unit is 
both collapsible and portable.  
Shown here is the tubular support 
for a fifty-foot Paraballoon, 
one of a quantity being manufactured 
for use with new radar equipment de
signed and developed for the Air Force.
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LEFT-These Westinghouse laundiy 
"twins" offer pushbutton washing and 
drying. The L-1000 Laundromat has 11 
pre-set wash programs automatically 
selected by a computer at the 
push of a button, and the 
D-1000 clothes dryer has eight 
pre-set drying programs.  
CENTER-The Westinghouse portable 
mixer has been given added 
versatility with the addition of 
a "hand 'n stand" kit which makes the 
mixer a standard model when necessary.  
RIGHT-This new deluxe roaster 
oven is designed to roast, bake or 
cook complete dinners. A 
broiler-grid is available as an 
accessory for broiling, grilling, 
frying, and baking.  

LEFT-This new Westinghouse 
center-drawer refrigerator provides a 
21-pound capacity glide-out 
drawer to keep meat fresh and 
unfrozen for as long as seven days, 
Separate storage sections are 
provided in center drawer for 
meat and vegetables.  
CENTER-Dishes are washed 
automatically and spotlessly dried 
in this Westinghouse "roll-out" 
dishwasher. A hot water booster 
raises water temperature to 140 degrees 
for both washing and rinsing.  
RIGHT Compactly designed new 
Westinghouse automatic can opener 
may be permanently installed or 
used as a portable unit. Convenient 
to operate, it starts only when the can is 
in position and stops automatically 
when the can is opened.  

LEFT-The Dog-D Matic hot dog 
cooker cooks six frankfurters in just 
90 seconds. In the background 
is an Automatic Appliance Center 
which provides a central cooking 
point and eliminates blown 
fuses from overloaded circuits.  
CENTER-A detachable control unit 
allows this 12-cup coffee maker to be 
completely immersed in water for clean
ing. Special "hold" setting prevents 
percolating when coffee is reheated.  
RIGHT-Deluxe 30-inch range 
has Serve Temp Roast Guard 
to automatically cut off oven heat 
when the roast is finished 
and hold roast at the proper heat 
without loss of flavor. Removable 
heating units and lift-off oven door 
make cleaning the range an easy task.
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addition to including a wide variety of West
ingthouse appliances, each of the model homes 
features heat pump or baseboard electric heat
ing. In a pilot operation designed to test the 
effectiveness of this promotion in one city, it 
was found that sales of major Westinghouse 
appliances more than doubled over 1958.  

One of the most significant design im
provements in refrigerators in more than a 
decade-a glide-out center drawer which 
provides ideal storage conditions for meats 
and vegetables-is included in two 1960 
models. Located between the refrigerator and 
the freezer. it operates independently of these 
two sections, and can keep meat fresh without 
freezing for as long as seven days.  

Promotional efforts in support of the new 
Eye Saving light bulb-which incorporates 
the first change in the styling and design of 
standard light bulbs in more than 25 years
earned the Top Promotion Award of Food 
Publications, Inc., the first time a housewares 
product has received the award. The promo
tion was voted outstanding in sales results by 
food chains, wholesalers, supermarkets, and 
independent grocers. In addition, the Ameri
can Institute of Decorators awarded the 

LEFT-An experimental process for growing 
germanium as thin, flat, continuous strips has been 
developed by scientists at the Westinghouse Research 
Laboratories. Here, Technician J. J. Coleman observes 
a ribbon-like crystal of germanium rising out of 
a molten pool in a crystal growing furnace. Such 
thin, flat strips are the exact form in which germanium 
is used in making transistors and other semiconductor 
devices. The strips require none of the costly, 
time-consuming cutting and grinding that wastes up 
to 80 per cent of conventional ingots of germanium.
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Company a special citation of merit for de
velopment of the new bulb.  

The Company's 1960 television, radio and 
stereo-fidelity lines feature a new concept in 
styling. Authentic period furniture designed 
in Early American, Imperial Provincial, Cus
tom Provincial and American Contemporary 
is offered throughout the entire line, in con
trast to the widespread industry practice of 
emphasizing cabinet design only in higher
priced models.  

television and radio broadcasting 
Once again, Westinghouse Broadcasting 

Company demonstrated its leadership of inde
pendent broadcasting operations through ex
pansion of its commercial and public service 
programming. In addition to acquiring im
portant film libraries for television use, WBC 
enlarged the news departments of local sta
tions, increased the Washington, D. C., news 
staff, and organized a foreign news bureau.  

During 1959, all stations conducted a 
"Lamp of Knowledge" series as part of their 
program of educational service. In this series, 
special emphasis was placed on the teacher's 
role in society, science education, safety and 
mental health.  

The use of television and radio to focus at
tention on situations requiring public action 
has been consistently advanced by WBC in 
the eight cities it serves. For their efforts in 
the field of public service programming, 
Westinghouse stations again received many 
citations and awards of national significance, 
including those of the Freedoms Foundation 
and the Heart Fund, Alfred P. Sloan Safety
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OPPOSITE PAGE- This intricate 
assembly will play a leading role in the 
Space Age in testing scale models of 
missiles, projectiles and aircraft at 
simulated speeds up to 99 miles a 
minute. The test section was built at the 
Sunnyvale, Calif., plant for the Jet 
Propulsion Laboratory of California 
Institute of Technology.  

LEFT Laboratory Assistant Joseph 
Dettore (left), and Chemist Charles Page, 
of the Materials Manufacturing 
Department, Blairsville, Pa., employ a 
chemical testing process to determine the 
amount of uranium in a nuclear fuel 
element. The Blairsville plant serves as 
the Company's metallurgical development 
center, Here the needs of the designer 
and the discoveries of the researcher can 
be translated into pilot-plant production 
through the knowledge of the metals 
technologist. Primary metalworking 
processes are used to develop intricate 
castings, special alloys, nuclear fuel 
components and other metals for use in 
electrical and electronic equipment.  

RIGHT-An inside view of the huge 
supersonic wind tunnel now nearing 
completion at the Arnold Engineering 
Development Center at Tullahoma, Tenn.  
This tunnel is a key facility for testing 
space vehicles, missiles, propulsion 
systems-and components-of the future.  
Speeds of approximately 3,000 miles per 
hour at simulated altitudes of more than 
100,000 feet will be created within the 
tunnel by means of the largest rotating 
machine ever built. Supplying this vast 
amount of power will be two 83,000 
horsepower motors, and two smaller 
"starting" motors of 25,000 horsepower 
each, built at the Westinghouse East 
Pittsburgh, Pa., plant. Compressors for 
the motor drive system were built by the 
Sunnyvale, Calif., Division. The scaffolding 
seen here supports workers who are 
installing the layer of patchwork
like insulation material which will absorb 
temperatures as high as 650 degrees 
Fahrenheit. Tunnel diameter at 
this point is about 55 feet.



Award and U. S. Army Outstanding Public 
Service Award.  

For the third time in as many years WBC 

sponsored a conference for the discussion and 

review of local public service programming.  

This. year the meeting-called the "San 

Francisco Conference"-was held on the 

campus of Stanford University in Palo Alto, 

Calif. It was attended by 350 broadcasters 

representing 263 of the nation's stations.  

international operations 
Westinghouse sales to world markets in 

1959 increased over the previous year through 
the continued availability of United States 

Government supportof new projects in under

developed and developing countries. Sales of 

consumer products, principally in South 

American markets, were maintained at the 

high level of 1958 despite the loss of major 
markets in Cuba.  

Substantial orders were received for turbine 

generator plants in Spain, Taiwan, Venezuela 
and Indonesia, and for steel mill and other in

dustrial equipment in Spain, Belgium, France, 

Turkey, Brazil and Argentina.  
A development of 1959, following changes 

in U. S. foreign policy, was the opening of 

additional markets which resulted in signif

icant sales of turbine generator, steel mill 

and transmission and distribution equipment.  

In the Western European market, where 

full market participation is prevented by im

port barriers, lower foreign prices and other 

factors, Westinghouse International is work

ing with its foreign associates to supply 

equipment to customers on a coordinated

SiM--j.  
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LEFT--Neil D. Cole, Administrative 
Assistant (left), and Dr. S. W. Herwald, 
Vice President, Research, examine a scale 
model of the new Research and 
Development Center to be built on the 

100-acre site now partially occupied NJ 
by the Westinghouse Research 
Laboratories. The Center will bring 
together all the key people I 

associated with the Company's 
broad program of basic and applied 
research and will help speed the 
translation of new scientific knowledge 
into products of the future. Ground will 
be broken for the Center early in 1960, 
with full occupancy of the facilities 
scheduled for 1961.  

CENTER- Dave Michener, Assembler at 
the Steam Division, removes rough edges 
from the teeth of a low-speed unit of 
a main reduction gear assembly for a Navy 

destroyer. The gear is coupled directly 
with the propeller shaft which drives 
the screw of the destroyer.  

RIGHT -Filaments are inserted and 
welded in electron guns for cathode ray 
picture tubes at the Electronic Tube 
Division, Elmira, N. Y. The electron gun 

is the part of the television picture tube 
which emits and controls electrons to 
produce the picture. The room in which 
these operations are performed is air 

conditioned and pressurized. Uniform 

temperature and humidity conditions are 
maintained, and all air is filtered through 
a Westinghouse Precipitron air cleaner.



basis through sales of components and engi
neering assistance. Income from these sources 

increased in 1959. Twenty-six new licenses 
and technical assistance agreements negoti
ated during the year have brought the total of 

foreign associates to 130 in 30 countries in
cluding, for the first time, India and Egypt.  

In order to facilitate the effectiveness of 
Westinghouse operations in the changing 

world markets and to reduce costs of foreign 
operations, the foreign field offices were or
ganized into two new subsidiaries in 1959.  

One, with headquarters in San Juan, Puerto 
Rico, operates in the Americas; the other, 

headquartered at Geneva, Switzerland, op
erates in other areas of the world.  

national honors 
The John Fritz Medal, highest honor that 

engineers can bestow, was awarded to Chair

man of the Board Gwilym A. Price, marking 
the first time in the 58-year history of the 
award that it has been granted to a man with 

a non-engineering background. The medal is 
awarded annually for notable scientific or 
industrial achievement. Representatives of 

four national engineering societies voted Mr.  

Price the award for his vision and leadership 
in the development of atomic power.  

Dr. Clarence Zener, Director of the West
inghouse Research Laboratories, was elected 

LEFT--All test equipment at the Air Arm Division, 
Baltimore, is regularly checked for reliability and 
accuracy. Here, Fred Stewart (foreground), and 
Paul Rigby, calibrate a precision voltmeter and a 
precision counter. These instruments must meet rigid 
specifications since they are used to test the highly 
complex airborne electronic equipment manufactured 
by the Air Arm Division for the military services.

to membership in the National Academy of 
Sciences. He received the John Price Wetherill 
Medal from the Franklin Institute for im
portant contributions in the field of solid state 

physics, and was named to the Research Ad

visory Committee on Materials of the Na

tional Aeronautics and Space Administration.  
Dr. Edgar A. Sack, Jr., Manager of the 

Dielectric Devices Section of the Westing
house Research Laboratories, was voted the 

Outstanding Young Electrical Engineer of 

1959 by Eta Kappa Nu, national electrical 

engineering society.  

management incentives 
Under the Incentive Compensation Plan as 

approved by the stockholders at the annual 
meeting on April 1, 1959, a committee of the 

Board of Directors approved incentive com

pensation payments of up to $7,737,500 to not 
more than 9,209 members of management.  
Awards to certain officers will, subject to 

specified terms and conditions, be paid in 
common stock of the Company in annual in

stallments after retirement or other termina
tion of service.  

At the annual meeting the stockholders also 
approved a new Restricted Stock Option Plan 

under which 500,000 shares of common stock, 

$12.50 par value, plus any shares not pur
chased under the 1951 Stock Option Plan, 

were reserved for the purposes of the Plan.  
During 1959 options covering 285,970 shares 

were granted under the 1959 Plan, options 
covering 75,279 shares were exercised under 

the 1951 Plan and options covering 3,330 

shares lapsed and became available for future



LEFT-The "Westinghouse Atomic Electric 
Power Plant"-first scale model hobby kit 
of a typical atomic electric station-is 
examined by Dr. William E. Shoupp (left), 
Technical Director, Westinghouse Atomic 
Power Department, and George Gail, son of 
a Westinghouse employe.  
CENTER-John Bonham (left) charter 
member, Westinghouse Veterans 
Association, and Miss Emma Wilds (right) 
newest member, are congratulated by 
President Mark W. Cresap, Jr., on 
Association's 45th anniversary.  
RIGHT-Mrs. Edith Irons, Assembler, 
Standard Control Division, points to photo 
of Westinghouse radio phonograph she won 
for writing best "commercial" in contest 
sponsored by Westinghouse News. With 
Mrs. Irons are J. A. Butts (left), Division 
Manager, and Fred Martin, General 
Foreman, Control Department.  

LEFT-William F. Ryan (left), Past 
President, American Society of Mechanical 
Engineers, presents John Fritz Medal to 
Board Chairman Gwilym A. Price for 
leadership in developing atomic power for 
national defense, first time that a man with 
a non-engineering background was 
selected for the outstanding honor.  
CENTER-Executive Vice President John 
K. Hodnette presents Citizenship Awards to 
East Pittsburgh employes James Bailie, 
Charles Smith and Theodore Colinear.  
RIGHT-Second father and son to win the 
Order of Merit-20 years apart--are Ira 
B. Stiefel (left), retired industrial 
relations executive, and son John, 
Manager of the Surface Ship Project, 
Bettis Atomic Power Laboratory.  

LEFT-For achievements in public service 
broadcasting, Westinghouse Broadcasting 
Company won the George Foster Peabody 
Television Award. At the award ceremony 
are (left to right) Dean Drury, University 
of Georgia, WBC President Donald H.  
McGannon, and Bennett Cerf, Chairman, 
Peabody Awards.  
CENTER-Eighty Lamp Division employes 
and members of their families prepare to 
depart for a two-week European vacation 
trip organized by Employes' Recreation 
Association.  
RIGHT-James Duff (left), and Alex 
Talackine (right), East Pittsburgh 
Division, have high "batting averages" for 
successful suggestions. They have 
submitted total of 477 ideas of which 
331 have been adopted.

AX 
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options. At December 31, 1959, options cov
ering 519,019 shares were outstanding under 

both Plans and 237,045 shares were available 
for future options under the 1959 Plan.  

As a result of the two-for-one stock split 
approved by the stockholders on January 4, 

1960, the number of shares in each of the 
foregoing categories was doubled.  

employe achievements 
The progress recorded in 1959 resulted 

from the coordinated effort of thousands of 
Westinghouse employes.  

Employes received $256,089 for 8,942 sug
gestions adopted under the Westinghouse 
Suggestion System, and $234,450 was paid in 
invention awards.  

The extraordinary suggestion records com
piled by four Westinghouse employes during 
their employment illustrate the continuing 
effectiveness of the Suggestion System. Alex 
Talackine, East Pittsburgh, Pa., Division; 

Gerald F. Anstett, Motor and Control 
Division, Buffalo, N. Y.; James A. Duff, East 

Pittsburgh Division; and Stephen Ligette, 
Transformer Division, Sharon, Pa., have the 

highest "batting averages" of all employes for 

submitting successful suggestions. These four 

men have submitted a total of 992 sugges
tions, of which 624 have been adopted.  

For outstanding safety performance by 

individual plants, 71 awards were received 
from the National Safety Council, a new 
Company record for any one year.  

The Westinghouse Order of Merit, the 
Company's highest award, was granted by 

the Board of Directors to 11 employes for

LEFT--Checking steps for an electric 
stairway at the Dover, N. J., plant of the 
Elevator Division, John L. More, Quality 

Control Department, makes a detailed 

inspection to assure that operating parts 
are in proper adjustment, thus insuring a 

safe, comfortable and quiet ride.  

RIGHT-During 1959 Mark W. Cresap, Jr., 

President, and John K. Hodnette, 
Executive Vice President, traveled some 

15,000 miles to tour production facilities 
and to discuss with plant management 
the Company's current progress and 

future objectives. Here Mr. Cresap, 
accompanied by Foreman Thomas Hensler, 

meets Mrs. Janet Ping (left) and Mrs.  
Frances Myers, who are assembling power 

fuses at the Switchgear Apparatus 

Department, Bloomington, Ind.
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distinguished service. Exceptional service to 
their communities earned 37 employes the 
Westinghouse Citizenship Award.  

Average employment in 1959 equaled 
112,737, and total employe compensation and 
benefits amounted to $816,158,000. General 
wage and salary increases averaged approxi
mately 5.5 per cent of 1955 base rates.  

During 1959, through the Employe Stock 
Plan, employes purchased 158,515 shares of the 
Company's $12.50 par value common stock.  
More than 34,000, or 30 per cent of all employ
es, own stock purchased under this program.  

education and training 
Through the Company's comprehensive 

training and educational programs, Westing
house men and women continued to improve 
their performance in their chosen fields of 
work and to prepare themselves for positions 
of higher responsibility. Development oppor
tunities were provided at all levels of the or
ganization through: 

"* Orientation and on-the-job training.  
"* Apprentice training to prepare employes 

for the skilled trades.  
* Graduate Student Course which pro

vided classroom training and work experience 
for 423 recent college graduates.  

a Graduate Study Program affiliated with 
25 universities and leading to Master's and 
Doctor's degrees with 1,350 enrollments.  

e Continued education in engineering and 
business administration on an undergraduate 
level, under the Company's tuition refund 
plan for 550 employes.  

Management training and development for



potential supervisors, new supervisors, and 

experienced managers consisted of a variety 

of programs totaling 13,114 enrollments.  
Apart from the opportunities Westing

house provides for its own people, the West

inghouse Educational Foundation, which is 

wholly supported by the Company, awarded 

$383,000 to universities and $1,143,000 for 

professorships, fellowships and scholarships 
at the nation's colleges.  

Westinghouse, through its research engi

neers, contributed to an imaginative new con

cept which will make educational television 

available to five million students in 17,000 

locations in the midwestern United States.  

Key to this new concept is Stratovision
the technique of broadcasting TV signals from 

a high-flying airplane-thus extending the 

range of the signals far beyond their normal 

reach. The Stratovision system was originated 

by Charles E. Nobles, Westinghouse elec

tronics engineer, in 1944, and was proved 

technically feasible by more than three years 

of research and experimentation. Reuben Lee, 

Westinghouse engineer, suggested the use of 

the Stratovision system for educational televi

sion. The Midwest Council on Airborne Tele

vision Instruction plans to put the Stratovision 

system into operation on a pilot basis in 1960 

or early 1961.  

Motor frames with cores installed are cleaned and 

prepared for final assembly after having been varnish 
treated at the Motor and Control Division, Buffalo, 

N. Y. Raymond Klawitter, Foreman (left), examines 
frames while Joseph Weber (center) and Lawrence 

Considine (right) clean motor stators.
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Years ended December 31, 1959 
Income: 

Products and services sold .... $1,910,730,252 
From other sources ..... 23,271,575 

Total ...... .. . . . 1,934,001,827 
Costs applicable to income: 

Employe compensation and benefits 818,724,773 
Income taxes-Federal and foreign 73,600,000 
Other taxes (excludes Federal excise 

taxes) ... ......... 15,594,562 
Materials and services from others 889,584,720 
Interest on debentures . ....... 11,051,119 
Wear of facilities (depreciation and 

amortization) (Note 3) 46,696,000 

Total ... ........ 1,855,251,174 

Net income before special items . . . 78,750,653 
Special income net (Note 6) . . . 12,191,472 
Special charges net (Note 7) *4,994,766 

Net income for the year .... 85,947,359 

Dividends paid: 
On preferred stock ........ 1,721,438 
On common stock .. ...... 36,156,775 

Total ... ........ 37,878,213 

Income reinvested in the business: 
From current year's operations 48,069,146 

From prior years' operations . . . 446,679,943 

494,749,089 
Other deductions (Net) . . . . 1,343,599 

Total at end of year . . . $ 493,405,490 

*Deduction.

1958 

$1,895,699,358 
17,764,749 

1,913,464,107 

783,435,187 
54,200,000 

14,395,498 
927,880,606 

11,051,119 

47,729,156 

1,838,691,566 

74,772,541 

74,772,541 

1,794,588 
33,998,241 

35,792,829 

38,979,712 
408,811,814 

447,791,526 
1,111,583 

$ 446,679,943

Years ended December 31, 1959 
Working capital at January 1 $729,720,947

Additions: 
Net income-for the year, 
Wear of, facilities (depreciation 

and amortization) .  
Sale of common stock to employes 

Total additions 

Deductions: 
Purchase of land, buildings and 

machinery . ....  
Dividends on preferred and com

mon stocks ... ......  
Par value of preferred stock pur

chased and retired ....  
Increase in loans and investment, 

Westinghouse Credit Corpora
tion (a wholly owned non-con
solidated subsidiary) 

Other . . . . . .. . .  

Total deductions

1958 
$706,704,104

85,947,359 74,772,541

46,696,000 
9,704,797 

142,348,156

47,729,156 
13,063,337 

135,565,034

45,239,495 54,998,481.  

37,878,213 35,792,829

2,660,000 

**100,000 

18,345,964 

104,023,672

Working capital at December 31 . $768,045,431 

"**Contra.

1,930,000 

11,100,000 
8,726,881 

112,548,191 

$729,720,947

The accompanying notes to financial statements on page 32 are an integral part of this statement.



The Companies own: 
Cash . ..

U.S. Government and other marketable securities (at lower of cost, less amortiza

tion of premium, or market) ...............

Amounts owed to the Companies by: 

Customers (less allowance for doubtful accounts) . . .  

Wholly and majority owned companies not consolidated .

1959 S. ..... $ 60,901,799

317,559,216

* . . 277,667,168 
* . . 1,227,336

Materials, supplies, products in process of manufacture and finished products 

(Note 2) .............. ....................

Other amounts recoverable 
Total . . •

371,114,487

* . 44,703,284 
. . 1,073,173,290

1958 $ 57,394,568 

252,258,229 

272,521,937 
3,638,102 

381,329,905 

32,133,936 

999,276,677

Less: Progress and advance billings, included above, on products not shipped 

Total (Current Assets) .............

Investments: 
Wholly and majority owned companies not consolidated ... .......  

Westinghouse Electric Corporation-common stock (at less than market) .  

Other securities (at lower of cost or market) ... ...........  

Land, buildings and machinery (reduced for wear of facilities at December 31, 

1959 by $416,550,603; 1958 by $387,913,020) ........  

Insurance premiums and other expenses paid in advance ... ........  

Receivables not collectible within one year (less allowance for doubtful accounts).  

Purchase price of going businesses acquired in excess of their net tangible assets.  

Other assets ................ .....................  

Total owned by the Companies ...... ............

73,913,144 
999,260,146

63,578,285 3,361,853 
12,490,579 

336,206,041 
10,895,927 
41,093,860 
28,604,326 

2,637,479 

$1,498,128,496

71,106,440 
928,170,237 

62,486,692 
534,129 

11,978,026 

340,681,561 
10,053,497 
25,940,284 
28,504,821 

3,158,359 

$1,411,507,606 

The accompanying notes to financial statem



The Companies owe: 1959 
Wages and salaries .............. .................... $ 64,386,303 

Suppliers of materials and services ....... ........ .... ..... 69,011,681 
Federal and foreign income taxes ......... .............. 43,851,055 
Other taxes ... .......... ............... ..... 13,699,834 

Product guarantees. . ............. ............ .... 18,282,419 

Miscellaneous ................ .................... 21,983,423 

Total (Current Liabilities) ..... ............. .... 231,214,715 

Amounts owed to the public: 
Debentures, 25/s%-Due September 1, 1971 .... ........... 20,995,000 
Debentures, 33/2%-Due December 15, 1981 ..... ....... ... 300,000,000 

Other amounts owed, including product guarantees, beyond one year . . . 6,125,538 

Total owed by the Companies ...... ............ 558,335,253 

Total owned-after deducting total owed ....... ............ 939,793,243 

Less: Allowance for contingencies ......... ............. 15,472,536 

Stockholders' Equity (Net Worth) ......... .............. $ 924,320,707

1958 
$ 58,620,129 

57,143,719 
37,968,381 
10,748,188 
18,465,780 
15,503,093 

198,449,290 

20,995,000 
300,000,000 

6,337,949 

525,782,239 

885,725,367 
15,405,969 

$ 870,319,398

Stockholders' Equity evidenced by: 
Preferred stock, cumulative, par value $100 per share. Authorized 510,511 

shares; 3.80% Series B, issued and outstanding (at December 31, 1959) 
440,485 shares .... ...................  

Common stock, par value $12.50 per share. Authorized 25,000,000 shares; issued 
and outstanding (at December 31, 1959) 17,339,728 shares .........  

Income reinvested in the business...............  
Other (Capital Surplus)-Principally amount paid the Company for capital stock 

in excess of par value (Note 4) ........ ..............  

Total Stockholders' Equity ........ .............

$ 44,048,500 

216,746,600 
493,405,490 

170,120,117 

$ 924,320,707

$ 46,708,500 

214,750,350 
446,679,943 

162,180,605 

$ 870,319,398

i page 32 are an integral part of this statement.



MAIN AND COMPANY 
C1EITIF'IFO PUBLIC ACCOUNrTANTS 

PrrInSBURGn 22, PA.  

To the Stockholders, 

Westinghouse Electric Corporation: 

As independent accountants elected at the annual meeting of stock
holders of Westinghouse -Electric Corporation on April 1, 1959, 
we examined the consolidated statement of financial position of 
Westinghouse Electric Corporation and its subsidiaries as of De
cember 31, 1959, and the consolidated statements of operations and 
income reinvested in the business for the year then ended. Our 
-examination was made in accordance with generally accepted audit
ing standards, and accordingly included such tests of the accounting 
records and such other auditing procedures as we considered nec
essary in the circumstances. We made a similar examination for the 
year ended December 31, 1958.  

In our opinion, the accompanying consolidated statement of finan
cial position and the consolidated statements of operations and in
come reinvested in the business present fairly the financial position 
of Westinghouse Electric Corporation and its subsidiaries at De
cember 31, 1959, and the results of their operations for the year 
then ended, in conformity with generally accepted accounting prin
ciples applied on a basis consistent with that of the preceding year.

January 22, 1960 CERTIFIED PUBLIC ACCOUNTANTS

note 1. PRINCIPLE OF CONSOLIJDATION: Financial 
statements include wholly owned subsidiaries except Wes
tinghouse Credit Corporation. The equity in the operating 
results of this subsidiary and majority owned companies 
operating in foreign countries is also included.  

note 2. INVENTORIES: The LIFO (last-in, first-out) meth
od of inventory valuation has been used since 1956. At 
December 31, 1959, the cost of over 94% of the invento
ries of the consolidated companies was determined by 
this method.  

note 3. WEAR OF FACILITIES: In 1959 rapid amortiza
tion of $5,729,000 was charged to operations and exceeded 
normal depreciation by $3,692,000. Facilities covered by 
Government certificates of necessity written-off over a five
year period for tax purposes are being amortized in the 
same amount by the Corporation for financial account
ing purposes.  

note 4. CAPITAL SURPLUS: Increase due principally to 
sale of common stock under Employe Stock Plan and 
Restricted Stock Option Plan.  

note 5. PENSIONS: Unfunded liability under the Corpora
tion's pension plan, for past service, was estimated to be 
$81,318,000 at December 31, 1959.  

note 6. SPECIAL INCOME (NET): Recovery of 1945 Fed
eral income taxes, plus interest, arising from settlement in 
1959 of a suit for refund involving adjustment of 1946 net 
operating loss carry-back.  

note 7. SPECIAL CHARGES (NET): Extraordinary non
recurring expense after Federal income tax effect, of moving 
major appliance lines from Springfield, Mass. to Columbus, 
Ohio, and the Gearing Division from Pittsburgh, Pa. to 
Buffalo, N.Y.
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Except for per share figures, all dollar amounts are in thousands.

For the year 

Products and services sold ..................  

Employe compensation and benefits (expenditures) . .  

Taxes .................................

1959 

$1,910,730 

816,158, 

125,977

4

1958 

$1,895,699 

1165,60W.

.7 7151 

$2,009,044 

800,606 

-118,630

r $1,525,376 

655,675

Depreciation .. .. .. .. .......... ................ 40,967 t37,287 e34,546 '>31,024< 

Amortization. .. .. ... . ...... ..... . ..... ......... 5,7-29 10,442_. ¾ 381..,.15,571 

Interest paid ................... 14,0,51 1 051 11051 111,053 
Amount .. .. .. .. .... ..... . ......... 859471j 74,773 j-72,6531. 3,492 1 

Per common share .. .. .. ............... 4.86t 4i:yr :. ' I5 -3ý 2 

Preferred. .. .. .. ...... ........... 1,721 1,~ ~ 95j187.5 

Dividends paid Common........................36,157 j33,998. 33,564 -33,274 

Per common share ......... 2.10 20 00' <20 ]
Average number of employes .........

At the year end 

Working capital ...............  

Inventories ..... .............  

Land, buildings and machinery (at cost).

Stockholders ....... ...................  

Shares outstanding Preferred ...............  

Common ...........  

Book value per common share ...............

$! •? ''

112,737 

768,045 

371,114 

752,757 I

150,909 

440,485 

17,339,728 
$ 50.76

4,652, 

$ 729,721 

381,1330 

728595`

156,002:'C 

17,180,028 

$ 47.932

•::: :•128;572<• ;,• 

"* L 1%9. -!gg : •.g •,;•• '

;i-~146,779ý< 

$ 45.60 -

]425050 

4178,177 

* 63J,5281, 

143,188R 

495,7"5 

16,743,713' 

-$ 43.15

tNet income includes $7,196 and 420 per common share for special items.
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t PtIs; and pro n w t westinghouse electric corporation

EAST PITTSBURGH DIVISION, East Pitts
burgh, Pa. Plants at East Pittsburgh, Derry, 
Tralford end Irwin, Pa.; and Bloomington, Ind.  
Switchgear Apparatus Departments
Switchboards and accessories; switchgear as
semblies; circuit breakers; network protectors; 
outdoor substations; lightning arresters; ca
pacitors; network calculators; porcelain in
sulators; microwave and power line carrier 
equipment. Power Apparatus Departments 
-Large generators; motors; Ignition recti
fiers; light traction motors; generators and 
controls; mica insulating products. Compo
nent Products Department-Supplies prod
ucts and services to operating divisions.  
Printing and Nameplate Department
Printing and nameplate services.  

GEARING DIVISION, Pittsburgh, Pa.  
Geormators; speed reducers; marine diesel 
propulsion gear units; high-speed gear units; 
industrial, mine locomotive and railway gear
ing; mine and pantograph trolleys; aircraft 
accessory gearing.  

By told-1960 the major products of this 
Division will be incorporated into the 
motor department of the Motor and Control 
Division at Buffalo.  

MANUFACTURING & REPAIR DIVISION
42 plants handling repair of electrical appa
ratus and manufacture of electrical equipment.  

SUNNYVALE MANUFACTURING DIVI
SION, Sunnyvale, Calif.-Steam turbines 
and related apparatus; power and distribution 
transformers; switchgear; power circuit 
breakers; industrial control; control centers; 
panelboards; motors; gearmolors; generators.  

MATERIALS MANUFACTURING DEPART
MENT, Blairsville, Pa. Development and 
production of magnetic, high-temperature, and 
expansion alloys; precision and shell-mold 
castings; powder-metal parts; nuclear ma
terials.  

METER DIVISION, Newark, N. J Plants 
at Newark, NI J_; and Raleigh, N. C.-Watthour 
meters to measure consumption of electric 
power; instruments for measuring and con
trolling electric power; protective relays for 
electric utilities and industries.  

MOTOR & CONTROL DIVISION, Buffalo, 
N.Y. Plants at auffalo and Attica, N. Y.  
Motor Department-Medium size a-c and 
d-c motors, generators; m-g sets; packaged

t.djnstahle speed drives; dynamometers.  
Industrial Control Department-Industrial 
a-c and d-c, Navy, marine and mill controls; 
Magump and Rototrol regulators; analog and 
digital static control devices. Copper 
Department-Copper wire.  

STEAM DIVISION, Lester, Pa. Steam tur
bines; gas turbines; reduction gears; steam 
condensers and auxiliaries; feed water heaters 
and evaporators; forced draft blowers; propol
sion machinery for ships.  

TRANSFORMER DIVISION, Sharon, Pa.  
Plants at Sharon and Greenville, Pa-; and 
Athens, Ga.-Distribatinn and power trans
farmers; power regulators; step-type voltage 
regulators; current-limiting reactors; portable 
substations; specialty and dry-type trans
formers; oil and Inerteen dielectric filtering 
equipment; power centers.  

general products 
ELEVATOR DIVISION, Jersey City, N. J.  
Plants at Jersey City and Dover, N. J.
Electric passenger and freight elevators, elec
tric stairways; marine elevators.  

LIGHTING DIVISION, Cleveland, Ohio
Plants at Cleveland, Ohio; Vicksburg, Miss.; and 
San Lorenzo, Calif-Commercial and indus
trial fluorescent and incandescent fixtures; 
fluorescent ballasts; flood, street, aviation and 
marine lighting equipment.  

MICARTA DIVISION, Hampton, S. C.  
Plants at Hampton, S. C.; Trafford and Manor, 
Pa.-Micarta resinous plastics; laminated 
sheets and shapes; insulating materials; mold
ed plastics; decorative Micarta; insulating 
varnishes; enamels; thinners.  

SMALL MOTOR DIVISION, Limo, Ohio.  
Plants at Lima, Dellefontaine and Upper 
Sandusky, Ohio; and Union City, Ind.  
Industrial Motor Department-Smatl mo
tors for domestic and commercial appliances,in
dustrial purposes and land and marine trans
portation. Aircraft Equipment Department 
-Electric systems, generators, motors and 
control apparatus for military and commercial 
aircraft, missiles and spacecraft.  

STANDARD CONTROL DIVISION, Beaver, 
Pa. Products for low-voltage distribution 
systems; molded-case De-ion circuit breakers; 
circuit devices including safety switches and 
ABDI breakers; a-c controls; bus duct.

STURTEVANT DIVISION, Boston, Mass.  
Plants at Hyde Park, Mass., and LaSalle, Ill.  
Fans and blowers for ventilating industry and 
power plants; heating and tooling coils; air 
distributing units; Precipitron electronic air 
cleaners; surface dehumidifiers.  

WELDING DEPARTMENT, Buffalo, N. Y.  
Plants at Buffalo, N. Y.; and Montevallo, Ala.
A-c and d-c arc welding machines; automatic 
welding equipment; arc welding electrodes; 
brazing alloys.  

X-RAY & INDUSTRIAL ELECTRONICS 
DIVISION, Baltimore, Md. Medical and 
industrial X-ray apparatus; high-power ampli
fiers; industrial electronic devices; induction 
heating equipment; ultrasonics.  

THE BRYANT ELECTRIC COMPANY, 
Bridgeport, Conn. Wiring devices; molded 
plastic products.  

MAJOR APPLIANCE DIVISION, Mans
field,, Ohio. Plants at Mansfield, Newark and 
Columbus, Ohio; and East Springfield, Mass.
Ranges; refrigerators; freezers; Laundromat 
clothes washers; Wash 'N Dry combinations; 
clothes dryers; dishwashers; window-type air 
conditioners; food waste disposer units; de
hamidifiers; water heaters; water coolers; re
frigeration units.  

PORTABLE APPLIANCE DIVISION, Mans
field, Ohio. Plants at Mansfield and Newark, 
Ohio; and East Springfield, Mass.--Electric 
housewares; electric blankets and sheets; fans; 
vacuum cleaners; food mixers; and room 
heaters.  

ELECTRONIC TUBE DIVISION, Elmira, 
N.Y. Plants of Elmira and Both, N. Y*-Radio 
and television receiving tubes; television pic
ture tubes; television camera tubes; gas and 
high-power vacuum tubes; miscellaneous 
special tubes.  

LAMP DIVISION, Bloomfield, N. J.  
Plants at Bloomfield, Belleville snd Trenton, 
N. J.; Fairmont, W. Va.; Little Rock, Ark.; 
Owenshoro and Richmond, Ky.; Paris, Texas; 
and Reform, Ala.-Incondescent, fluorescent 
and Rayescent electroluminescent tamps; 
Sterilomp ultraviolet lamps; Odorous lamps; 
sun and infrared lamps; photoflash, projection 
and photoflood lamps; Christmas tree lamps; 
mercury vapor lamps; sealed beam head
lamps; miniature lamps; flashlight lamps.

SEMICONDUCTOR DEPARTMENT, Young
wood, Pa. Transistors; power rectifiers; diodes 
for communication and industrial applications.  

TELEVISION-RADIO DIVISION, Metuch
en, N. J. Television receivers; home radio 
receivers; high-fidelity radio-phonograph cam
binations.  

WESTINGHOUSE ELECTRIC SUPPLY COM
PANY, Pittsburgh, Pa. Distributes the Cam
pony's products through 136 locations.  

WESTINGHOUSE APPLIANCE SALES, 
Pittsburgh, Pa. Distributes the Company's 
consumer products through 36 locations.  

AVIATION GAS TURBINE DIVISION, 
Kansas City, Mo. Aviation gas turbines for 
military aircraft.  

BALTIMORE DIVISIONS, Baltimore, Md.  
Air Arm Plant at Friendship Airport near 
Baltimore produces aircraft armament systems 
and airborne systems for missiles. Elec
tronics Plant at Friendship Airport produces 
electronic communication and radar equip
ment and missile ground control. Ordnance 
Department at Lansdowne, Md., produces 
torpedoes, mines and other underwater ord
sance devices together with control for ground 
military armaments.  

WESTINGHOUSE ADVANCED SYSTEMS 
PLANNING GROUP, Drexel Hill, Pa.  
Studies aver-all requirements of future mili
tary activities and plans integrated approach 
to weapons systems.  

BETTIS ATOMIC POWER LABORATORY, 
Pittsburgh, Pa. Facilities at West Mifflin 
Borough and Large, Pa.; and Idaho Falls, 
Idaho, for development of nuclear reactors for 
naval propulsion and power generation under 
contracts with the U_ S. Government.  

PLANT APPARATUS DEPARTMENT, Pitts
burgh, Pa. Procurement of reactor plant 
equipment.  

SPECIAL ATOMIC PROJECT, Pittsburgh, 
Pa. Procurement of reactor plant equipment 
for submarine Dreadnought.

ATOMIC POWER DEPARTMENT, Pitts
burgh, Pa. Develops nclear reactors for 
commercial application, and operates Reactor 
Evaluation Center at Waltz Mill, Pa.  

ASTRONUCLEAR LABORATORY, Pitts
burgh, Pa. Development of nuclear power 
for outer space.  

ATOMIC EOUIPMENT DEPARTMENT, 
Cheswick, Pa. Produces apparatus for 
nudear reactor plants.  

ATOMIC FUEL DEPARTMENT, Cheswick, 
Pa. Produces nuclear reactor cores and core 
components.  

WESTINGHOUSE TESTING REACTOR, 
Waltz Mill, Pa. Evaluates materials used in 
nuclear reactors.  

aiu unif ~ n and residcrntial 

AIR CONDITIONING DIVISION, Staun
ton, Va. Packaged central air conditioning 
and heating equipment for residential, com
mercial and industrial applications; engineered 
air conditioning systems; heat pumps and 
electric heat systems for residential and com
mercial installation.  

THE C. A. OLSEN MANUFACTURING 
COMPANY, Elyria, Ohio. Plants at Elyria 
and Medina, Ohia--Residential warm-air heat
ing and air conditioning equipment.  

WESTINGHOUSE ELECTRIC INTERNA
TIONAL COMPANY, New York, N. Y., 
WESTINGHOUSE ELECTRIC COMPANY 
S. A., Son Juan, Puerto Rico, and 
WESTINGHOUSE ELECTRIC INTERNA
TIONAL S. A., Geneva, Switzerland.  
Distribute outside the United States products 
made by Westinghouse and its subsidiaries, 
aend administer the license and technical as
sistance program with foreign manufacturers.  

WESTINGHOUSE BROADCASTING COM
PANY, INC. New York, N. Y. Owns and 
operates six radio and five television stations.  

WESTINGHOUSE CREDIT CORPORATION, 
Pittsburgh, Pa. Provides for credit needs of 
Westinghouse dealers and their customers 
through 46 branch offices.



Westinghouse Electric Corporation 3 Gateway Center, Pittsburgh 22, Pennsylvania
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Facts in Brief 

N et sales ..................................  

N et incom e ................................  

Net income per common share ................  

Total dividends paid .........................  

Dividends paid per share of common stock ......  

Common shares outstanding at year end ........  

Expenditures for new and improved facilities...  

Total depreciation and amortization ............  

Working capital at year end ...............  

Long term debt at year end ..................

1963 

$2,127,306,000 

47,824,000 

1.28 

44,438,000 

1.20 

36,243,000 

53,938,000 

59,649,000 

734,972,000 

290,766,000

1962 

$1,954,479,000 

57,061,000 

1.56 

44,077,000 

1.20 

35,623,000 

49,271,000 

56,091,000 

713,925,000 

305,854,000

1961 

$1,913,770,000 

45,446,000 

1.23 

43,765,000 

3ý5,612-,000 

74,309,000 

47,378,000 

715,309,000 

320,854,000

Sales by Product Categories 

A pparatus .................................  

C onsum er .................................  

Atomic, IDefense and Space ...................

1963 

51% 

26% 

2 35

1962 

51% 

28% 

21%

1961 

54% 

26% 

20%7o



To the Stockholders of Westinghouse Electric Corporation 

This is my first annual report to you as 
President of your Company. I wish it 

were a better report as far as 1963 net 

earnings are concerned. I am sure the 
report at this time next year will be better.  

Net income for the year was $47,824,000, 
or $1.28 a common share, compared to 

$57,061,000, or $1.56 a share in 1962.  

While income did not measure up to ex

pectations, our sales volume and new 

D. C. 3turnham, P'resident orders reached record levels.  

Net sales billed in 1963 totaled $2,127,306,000, an all-time high, which topped the 

previous record year of 1957. All product groups participated in the increase.  

Orders entered in 1963 likewise were a record, and unfilled orders on the books at 

the end of the year for commercial products advanced nearly 20 per cent over year 

end 1962.  

Several events and circumstances combined to prevent profits from keeping pace 

with the gain in sales. In addition to the inevitable dislocations resulting from the 

untimely death of our President and Chief Executive, Mark W. Cresap, Jr., in mid

year, operations were affected by strikes lasting from a few days to 11 weeks at 

ten plants; by a loss in 1963 in our Electric Utility Group, reflecting shipments of 

heavy equipment booked at severely depressed prices; by continuing low prices in 

consumer products and extraordinary expenses incurred in the introduction of new 

models of appliances; and by heavy start-up costs when we completed a large new 

molecular electronics plant. Furthermore, extensive cost reduction efforts have not 

yet fully produced the savings that are anticipated.  

Favoring the outlook in 1964, however, many of the problems which affected 

earnings in 1963 will no longer be with us or are being corrected.  

Significant management changes have been made in our problem areas, and an aggres

sive organization is at work. W¥e have established firm goals for 1964, and we are 

driving to achieve them.  

Our new union contracts run for three years, and we foresee a period of uninter

rupted operations and constructive relations with employes and with union leaders.  

Cost control efforts are being intensified and programmed on a selective basis 

designed to yield maximum savings without jeopardizing future growth and at the 

same time improving product quality and service.  

VAThile further shipments of low-priced utility equipment wvill continue to affect 

pront performance for some months to come, there are encouraging indications that

"I
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prices of heavy utility equipment and other importantproduct lines are firming. We 
look for better price levels than have prevailed in recent years and which more 
fairly represent the values being received by customers.  

Satisfactory progress was made during the year in negotiating agreements with 
many electric utility customers to dispose of claims arising from the electrical 
manufacturing industry antitrust cases of 1960. You will find more details on this 
subject in Note 4 to the financial statements in this report. We are working dili
gently to get these cases behind us so that the attention of management can be de
voted full-time to improvement of the Company's operations.  

Our Industrial and Construction Groups, Atomic, Defense and Space Group and 
the Westinghouse Broadcasting Company all performed well and profitably in 1963, 
as did certain product lines in the other Groups, and we expect continued improve
ment in their sales and earnings in 1964.  

We are working harder in the international field, and we entered the year with a 
high backlog of orders booked by the Westinghouse Electric International Company, 
indicating good prospects abroad in 1964.  

And, finally, we expect that a high level of sales volume will be maintained through 
1964 and will be moderately above 1963, thus setting another record.  

Of all the actions taken to improve the Company's capabilities, the most important 
was strengthening the management organization with certain key changes and re
alignments at high levels and in depth. Major staff functions have been coordinated 
and their efforts directed toward giving more effective support to the line operations 
in meeting their goals. At this point, I can express utmost confidence in this manage
ment organization, and in the future I expect to be able to point with pride to its 
achievements.  

For all of the above reasons, although I do not expect a sudden turn-around in 
earnings, I feel I can say with some assurance that a better report will be submitted 
to you at this time next year.  

D. C. Burnham, President 

By order of the Board of Directors, January 29, 1964 

Gwilym A. Price, Chairman of the Board

3
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The Year in Review 
Realignment of the Company's product groups 
to increase their effectiveness in serving specific 
markets, and reorientation of the marketing organ
ization to increase selling effectiveness to these 
markets, produced a record volume of orders and 
sales billed in 1963.  

The Company's marketing, scientific and engi
neering resources were directed more aggressively 
to large segments of the industrial, commercial, 
space and military markets, where advanced tech
nology is essential. Efforts were intensified to ex
plore customer needs and develop opportunities 
for new business in existing markets, and to capi
talize on capabilities in entering new markets.  

To improve operating effectiveness, seven major 
product groups were consolidated into six groups 
which report to President D. C. Burnham through 
two Executive Vice Presidents, George L. Wilcox 
and Ronald N. Campbell.  

The Atomic, Defense and Space Group, the 
Electric Utility Group, and the Specialty Products 
Group report through Mr. Wilcox. The Con
struction, Consumer and Industrial Groups report 
through Mr. Campbell.  

Industrial Systems 
The number and diversity of industrial systems 
engineered, installed or ordered in 1963 reflect the 
continuing emphasis on development of complete 
systems to better meet customer needs. Westing
house engineers have developed control systems 
for customers in the transportation, metals, glass, 
electric utility, cement, lumber, mining and paper 
industries. The big industrial market for the Com
pany's products, which includes motors, controls, 
drives, and gearing and welding equipment, is even 
more important to Westinghouse now because of 
its expanding systems capabilities.  

Pittsburgh area civic officials broke ground for a 
one-mile demonstration loop of the Westinghouse 
Transit Expressway system, a new concept to 
help solve the mass transit problem of crowded 
metropolitan areas. The experimental line will 
demonstrate the engineering and operating feasibil
ity of the system. It uses lightweight, electrically 
driven vehicles traveling at speeds up to 50 miles 
an hour over elevated rights-of-way. The automat
ically controlled vehicles operate singly or in trains.

For the metals industry, Westinghouse systems 
are being engineered to control by computer a 
continuous aluminum hot-rolling mill and three hot
strip steel mills. These process control computer 
systems will insure a more uniform and higher 
product quality by monitoring and controlling the 
production of strip to extremely close tolerances.  

Westinghouse will provide electrical drive and 
control equipment for the world's most powerful 
cold-rolled steel mill and will engineer the system 
for computer control. In other steel mills, com
puter systems will control operations of blast fur
naces, and electrical drives and control equipment 
will be supplied for a tinning line and for rolling 
super-thin sheet steel.  

For the glass industry, complete electrical sys
tems will be supplied for two electrically heated 
furnaces, one being the industry's largest unit.  

The Company's new engine-room computer sys
tems will control two Coast and Geodetic Survey 
ships driven by Westinghouse propulsion machin
ery, and will also process oceanographic data.  

These centralized engine-room systems alsowill 
control eight commercial cargo ships. The first 
order of its kind in the U.S. marine industry 
supplemented a previous order for the main 
turbine-propulsion equipment for these vessels.  

Other systems sold in 1963 were for: a central 
power plant for a lumber processing mill; a cement 
processing kiln, including the electrical drive and 
control systems; an electric utility dispatching 
system which automatically meets changing power 
demands on the system; and a number of control 
and monitoring installations for electric utility 
generating plants.  

Serving the Construction Market 
Westinghouse supplies the broadest line of prod
ucts and services for the construction industry of 
any electrical manufacturer, ranging from lamps 
and wall switches to elevators and air conditioning.  
The Company concentrates its capabilities in this 
field through a coordinated marketing approach 
emphasizing complete systems.  

Representative are the vertical transportation 
facilities in New York City's Pan Am Building.  
Westinghouse supplied 61 passenger elevators, five 
service elevators, four auto lifts, and 18 electric

Left: By mid-1964, these giant Westinghouse motors will help move more than 25 million gallons of petroleum 
products daily over the Colonial Pipeline System. These 5,000-horsepower motors are the largest ever used for 
pumping refined petroleum products.5
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stairways-the most massive vertical transporta
tion system ever housed in one structure. Six 
passenger elevators serving the upper floors are the 
world's fastest, attaining a speed of 1,700 feet a 
minute. These elevators and electric stairways will 
carry an average of 150,000 persons a day.  

To blend with today's modern architecture, the 
Elevator Division announced in September an 
electric stairway which features a new silhouette, 
glass balustrade panels and handrails in color. This 
new design has received outstanding acceptance 
among building owners and architects, and the first 
of the many units already sold will be installed in 
the second quarter of 1964.  

Westinghouse is supplying all major electrical 
equipment including 1,800 lighting fixtures for 
the Chesapeake Bay Bridge-Tunnel project to be 
opened in 1964. The bridge-tunnel project com
prises 19 miles of roadway that traverses Chesa
peake Bay above and below the bay surface.  

Consumer Line Has New Styling, Features 
A number of new and improved products designed 
for personal convenience, comfort, health and 
entertainment highlight the restyled consumer line.  

.The-1964 laundry and kitchen equipment is the 
'.most diversified in the Company's history and 
"includes the industry's first complete home laundry 
center available from one manufacturer. It com
bines all laundering functions in one convenient 
package with heavy-duty washers and dryers de
signed as free-standing units, as built-in equipment, 
or for stacking one unit above the other. Both the 
washer and dryer have increased capacity and im
proved performance, and the dryers have a new 
balanced airflow system that provides more uni
form distribution of heated air.  

"A new all-transistor, battery-operated portable 
phonograph features an automatic four-speed 
record changer. This "Gadabout" unit will play up 
to 50 hours on six standard flashlight batteries or 
may be plugged into any alternating-current outlet.  

Included in the portable appliance line are new 
electric toothbrushes which operate on long-life, 
rechargeable batteries; a new toaster which can 
be set to toast from one to four slices of bread; 
an "instant sweeper" for cleaning tasks too small 
for a regular vacuum; hair dryers with a spot 
hair-drying nozzle, perfumer, fingernail buffer and 
dryer; a combination knife and scissors sharpener; 
a "Steam 'N Sprinkle" iron with a tap water indi-

,cator that tells when refilling is necessary and with 
a fabric guide temperature setting; griddles, 
broiler-fry pans and waffle makers with permanent 
"non-stick" surfaces; and a self-starting electric 
can opener.  

A new line of fluorescent lamps was introduced 
which produces two and one-half times as much 
light as standard fluorescents, and a new mercury 
lamp has been developed with a light output nearly 
twice that of present mercury lamps.  

Electric Power Generation & Transmission 
Technological progress in atomic power plants and 
extra-high-voltage transmission highlighted devel
opments in the electric utility field during the year.  

Nuclear fuel core technology is moving so 
rapidly that the nuclear power plants for Con
necticut Yankee Atomic Power Company and the 
City of Los Angeles are being designed to permit 
future operation at power levels substantially above 
their initial design ratings of 490,000 kilowatts.  
The plants are scheduled for completion in 1967 
and 1968, respectively. . .....  

The pacemaking Yankee Atomic Electric Com
pany plant at Rowe, Mass., is operating on its 
third Westinghouse fuel core at a power level of 
185,000 kilowatts, compared to its original gener
ation of 120,000 kilowatts. The plant produced 
more than two and one-half billion kilowatt-hours 
of electricity from its first two fuel charges.  

A new fuel core for Consolidated Edison's 
275,000-kilowatt nuclear plant at Indian Point, 
N.Y., is being manufactured for delivery in 1965.  

The nation's first full-scale atomic-electric gen
erating station at Shippingport, Pa., will begin 
operating on its second Westinghouse seed-blanket 
fuel core in 1964. It will have a power capability 
of 150,000 kilowatts, compared to an original 
capacity of 68,000 kilowatts. To further exploit 
the potential of the seed and blanket core concept 
as a means of conserving fissionable fuel sources, 
Bettis Atomic Power Laboratory has begun 
development and design work on a 500,000
kilowatt, water-cooled reactor plant utilizing this 
core concept in a thorium fuel cycle. Preliminary 
results of this work have been most encouraging, 
indicating the possibility of achieving long core 
life-up to 10 years between refuelings-and high 
fuel conversion ratio, possibly even breeding.  
Realization of these goals would represent a 
significant advance in reactor technology.

Left: Generators like these three under construction at the East Pittsburgh plant meet the nation's growing need 
for electric power. The three units will have a generating capacity totaling 325,000 kilowatts.





receipt of a contract making it responsible for 
installing and testing equipment built for this ship 
by other companies.  

Aerospace Activities Broadened 
For the NERVA (Nuclear Engine for Rocket 
Vehicle Application) program, shock and vibra
tion tests on a model reactor were initiated. The 
manufacture of fuel for the first core is well ad
vanced, and preparations were made for test 
operation of the initial model of the reactor. The 
NERVA program is directed by the Space Nuclear 
Propulsion Office, a joint office of the AEC 
and the National Aeronautics and Space Admin
istration (NASA).  

The Company is building a unique new radar 
that will enable astronauts in th&i two-man Gemini 
spacecraft to guide their craft to a rendezvous with 
an Agena rocket while orbiting far out in space.  
Westinghouse is also making a "piggyback" satel
lite to be used by astronauts to practice rendezvous 
operations during early flights without the need to 
orbit an Agena companion. The radar-equipped 
"piggyback" unit will be carried into orbit by the 
Gemini spacecraft, then ejected and used as a target 
for perfecting orbital rendezvous techniques.  

Broadened engineering capabilities plus manu
facturing experience in massive, high-precision ap
paratus enabled Westinghouse to enter a new 
market in the aerospace business -fabrication of 
large solid-fuel rocket motor cases. For the Titan 
III-C launch vehicle, the motor cases will be 10 
feet in diameter and approximately 75 feet long 
when assembled.  

"Westinghouse won a design study contract from 
the Army Engineers for a nuclear power plant for 
use on the moon. The power needs of a manned 
lunar base will be evaluated, and a nuclear genera
tor that can be transported by rocket to its moon 
destinatioh will be studied. Closely related is a 
second contract to select engine and fuel systems 
for use in the build-up of the lunar base and ex
ploration of the lunar surface.  

Westinghouse has developed and delivered to 
the Air Force solar cells 15 times larger than 
those now in use on orbiting satellites to convert 
sunlight directly into electricity. Larger cells offer 
greater reliability at lower cost.  

Design and development work is under way on 
a special-purpose computing system of unprece-

dented capability for defense and space applications.  
Called SOLOMON, it will handle certain types 
of calculations up to 250 times faster than con
ventional units. It will have application in such 
areas as satellite surveillance, military command 
and control, ballistic missile defense and military 
intelligence data processing.  

WVestinghouse has supplied more electrical sys
tems for airplanes than any other company, and 
three new commercial jet transports will use West
inghouse systems: the Boeing 727, Douglas DC-9 
and the British Aircraft Corporation 111. The new 
F-i II Air Force-Navy tactical fighter plane also 
will be equipped with Westinghouse systems.  

New Products, Technologies, 
Spurred by Research 
Translation of research developments into -new 
products and technologies means new markets and 
expanding sales.  

Molecular electronics, a concept originated by 
Westinghouse in 1959, has developed into a grow
ing product line being manufactured in Elkridge, 
Md., at the first industrial plant constructed solely 
for the production of such devices.  

Sometimes called integrated circuits, molecular 
electronics integrates into tiny solid blocks of 
material the functions ordinarily performed by an 
entire assembly of electronic components. The 
blocks are smaller than the head of a match and 
thinner than a matchbook cover. Westinghouse 
molecular circuits were supplied for important 
missile and space programs in 1963, including the 
Minuteman and Titan III missiles, the F-111 air
craft, the Medium Range Ballistic Missile pro
gram and the Apollo program.  

A new television tube and a tiny television 
camera were developed for use in space. The 
camera tube can "see" in the dark, tolerate wide 
extremes in brightness, and store a television image 
over a long period. An ultraviolet-sensitive version 
of the tube will be the electronic "eye" aboard 
NASA's Orbiting Astronomical Observatory.  

The tiny television camera, weighing less than 
two pounds and about as long as an ordinary flash
light, is intended for lunar reconnaissance vehicles, 
satellite inspection and for observation of orbiting 
astronauts or equipment. The key to the camera's 
compactness and low power requirements is the 
use of Westinghouse molecular electronic circuitry.  

Continued on page 15

Left: The forward closure of a 120-inch-diameter solid fuel rocket case moves along the production line at the 
Steam Division. This closure will be joined to five cylindrical sections and an after closure to form the 75-foot 
booster stage for the Air Force's Titan III-C space launch vehicle.11
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Top: The dramatic reduction in the size of electronic components through the ncw technique of molecular elec
tronics is shown in this photograph of two Westinghouse television amplifiers. The tiny molecular electronic block, 
although only one-quarter-inch square, replaces all the wires and parts in the larger amplifier beneath it. Mo
lecular electronic units also have much greater reliability than conventional components.  

Bottom: Employes assemble molecular electronic components at the Westinghouse molecular electronics plant, in 
Elkridge, Md., the first industrial plant constructed solely for the production of such devices.  

Left: A high-temperature plasma radiation source developed at the Westinghouse Research Laboratories produces 
the world's most powerful continuous beam of light. The unit is shown burning through steel in seconds. The new 
product holds promise for high-intensity illumination and laser applications, and for industrial processes, such as 
welding and melting of metals and ceramics.





Westinghouse research on advanced molecular 
electronic devices and techniques produced the 
nation's first scanning electron microscope. It pro
duces images 1,000 times larger than the best 
optical microscope, traces on light-sensitive film 
the intricate master patterns from which molecular 
electronic components are made, and opens the 
way to improved methods of fabricating and in
specting these devices. Commercial versions of the 
new microscope will be marketed in 1964.  

The problem of lubricating gears and bearings 
in outer space was solved by the first practical 
system for long-lasting dry lubrication. The mate
rials in the bearings and gears act as the lubricant.  
The system will be used in a giant new Air Force 
space chamber under construction. The materials 
are being offered to commercial customers also.  

Since developing the first superconducting mag
net in 1961, Westinghouse has produced the major 
share of all superconducting magnets and super
conducting magnet materials in service today. Now 
primarily a research tool, superconducting magnets 
are expected to find use in energy storage, space 
shielding, high-energy physics, magnetochemistry 
and biomagnetic applications. Through supercon
ductivity, materials become perfect conductors of 
electricity at temperatures near absolute zero 
(-459.6 degrees Fahrenheit).  

Expanding Markets Abroad 
Increasink demand for electric power and rising 
standards of living around the world are expanding 
foreign markets for Westinghouse products.  

For its success in highly competitive world 
markets and "for an outstanding contribution to 
the Export Expansion Program of the United 
States," the Westinghouse Electric International 
Company received the Presidential "E" Citation 
from Secretary of Commerce Luther H. Hodges.  

Growing worldwide power requirements de
mand more powerful generating units. A Japanese 
utility put into operation a 325,000-kilowatt West
inghouse turbine-generator, and large turbine
generators are also being supplied for Brazil, the 
United Arab Republic, Spain and India, and hydro
electric generators for Peru.  

Gas turbines are in demand for electric power 
generation and industrial purposes. Westinghouse 
installed 12,500-kilowatt units in Colombia, 
Guatemala and India and has signed contracts for

6,000-kilowatt power generation units with 
Colombia and the Ivory Coast. Seven 8,000-horse
power gas turbines supplied to Venezuela bring to 
33 the number used for gas repressurization of an 
oil field underlying Lake Maracaibo.  

There was a significant increase in the orders 
for transformers and switchgear in countries such 
as Thailand, Vietnam, India and Greece.  

A combination plant to generate electricity and 
make sea water drinkable will be built by West
inghouse in the Canary Islands. The plant will 
produce 650,000 gallons of fresh water a day and 
will provide electricity from two 750-kilowatt 
turbine-generators.  

The Company is also supplying a water desalt
ing plant for an aluminum mill in the Virgin Islands.  
It will convert Caribbean sea water into fresh 
water at a daily rate of 750,000 gallons.  

Deliveries of Westinghouse process control com
puter systems and associated equipment were made 
to the SELNI atomic power station in Italy, the 
Eregli steel mill in Turkey and to steel mills in 
France and other countries.  

Sales of major appliances and air conditioning 
equipment continued to rise, particularly in the 
newly developing areas of Africa and southeast 
Asia. Laundromat: commercial washers and auto
matic dry cleaning equipment sales rose substan
tially in Europe, Australia and other markets.  

Broadcasting Operations 
Westinghouse Broadcasting Company (Group W) 
broadened its local and regional news coverage, 

introduced an important daytime television pro
gram, continued its leadership in the public service 
programming field and increased its revenues.  

Group W teams covered major domestic and 
foreign news events in 1963, including the orbital 
flight of U.S. Astronaut Major Gordon Cooper, 
the late President Kennedy's press conferences, 
domestic tours and Western European tour, signifi
cant news developments associated with the civil 
rights issue, the death of Pope John XXIII, and 
the coronation of Pope Paul VI.  

Among the many awards received during the 
year were the Sigma Delta Chi Award, won by 
WINS, New York, for spot news coverage, and 
the Radio Television News Directors Association 
Award which was won by WIND, Chicago, for 
its news documentaries.

4.

L

Left: Westinghouse Electric International Company actively participates in trade fairs and exhibits around the 
world to promote the sale of products. The universal appeal of these products is evident from the crowds which 
visited the Company's exhibit at the Goteborg Fair in Sweden.
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The Westinghouse Broadcasting Company again 
won distinction for the quality, variety and volume 
of its public service programming. Among the 
many programs presented were "Challenge for 
Democracy," a series of 19 radio programs high
lighting major problems facing democracy in the 
next decade; "Focus on the Soviet Challenge," a 
series of six half-hour programs featuring Ameri
can authorities on the subject of the Soviet Union; 
and "Opening Night on Broadway," in which a 
television adaptation of a Broadway play was tele
cast from New York at the same time it was seen 
by the opening night audience.  

The "Mike Douglas Show," originating on 
KYW-TV, Cleveland, was introduced as the day

time counterpart of the successful "Steve Allen 

Show," a nighttime program seen in 45 areas.  

Westinghouse Broadcasting Company's Fifth 

Local Public Service Conference was held in 

Cleveland, Ohio, where 400 broadcasters from all 

parts of the country met to discuss the impact of 

radio and television communications on the com

munity. Among the speakers were Secretary of 

State Dean Rusk, U.S. Commissioner of Educa-

tion Francis Keppel and Federal Communications 
Commission Chairman E. WVilliam Henry.  

"Focal Point" conference programs were pre
sented in Pittsburgh, Pa., Fort VVayne, Ind., and 
for a second time in Baltimore, Md. The Focal 
Point programs bring together outstanding citizens 
from various fields to examine and discuss com
munity problems with the objective of stimulating 
greater public understanding and action with re
spect to such problems. Focal Point participants 
have included, among others, Attorney General 
Robert Kennedy, United States Senators Hugh D.  
Scott and Vance Hartke, Governors William W.  
Scranton of Pennsylvania, J. Millard Tawes of 
Maryland, and Matthew Walsh of Indiana.  

Employes 
Contract negotiations were completed with unions 
representing the majority of union-represented 
employes as provided for in the reopening pro
visions of three-year agreements signed in 1960.  
The 1963 agreements meet the needs of em
ployes as expressed in various surveys and in 
negotiating meetings, while at the same time main-

Westinghouse at the 1964 World's Fair 
To preserve a record of twentieth-century civilization for mankind 5,000 years in the future, a new Time Capsule 

will be displayed at the Westinghouse pavilion (photo of model, opposite page) at the 1964-1965 New York World's 

Fair. On .October 16, 1965, this Time Capsule II will be deposited beside the original Time Capsule buried by 

Westinghouse in 1938.  

Three structural towers, or pylons, rising 100 feet above the fairgrounds, dominate the Westinghouse pavilion.  

Suspended 50 feet in the air between these pylons, the Time Capsule II will be directly above the spot where the 

original Capsule is buried. Its image, mirrored in a reflecting pool, will appear to be at the corresponding depth of 

the buried Capsule.  
Duplicate contents of the original Capsule will be displayed in one of three open-roofed areas at the base of a 

pylon. Exhibits under other pylons will portray areas of man's achievement in the 25 years since the Time Cap

sule was buried and a calendar of significant events.  

Time Capsule II will update the original, which does not contain information on such important recent events 

and achievements as atomic power, digital computers, man in space, polio vaccine, commercial television, jet 

aircraft, World War II, the United Nations and a host of other significant historical data necessary to adequately 

depict the twentieth century.  

Selection of material for the new Capsule will be made by a distinguished committee of authorities in such 

diverse fields as science, industry and education. The Capsule itself will be made of Kromarc stainless steel, a 

new alloy developed by the Westinghouse Research Laboratories.  

In addition to its open-air pavilion exhibit, Westinghouse is sponsoring Dorothy Draper's Westinghouse Dream 

Home, to be located in the Better Living Center at the Fair. It will feature every Westinghouse product for the 

home, including major appliances, portable appliances, lamps and lighting fixtures, television, radio and stereo 

high-fidelity units, wiring devices and switches, air conditioning equipment and Micarta plastic laminates for 

countertops, wall panels and shower enclosures, and cabinets.  

For one of the large exhibits at the World's Fair, the Elevator Division developed a unique transportation 

system including electric stairways, electric walks and two chair rides. The chair rides will carry visitors on a 

tour of the exhibit area, and the electric walks and stairways will be used for transportation to the chair rides and 

other exhibit areas.  
To light the World's Fair, Westinghouse supplied 1,200 multicolored lighting fixtures of a distinct design.7



taining employment costs at competitive levels.  

Y'7age increases wvere provided for in 1963 and 

1965, and improvements were agreed upon in 

pensions, insurance, vacations, and layoff income 

benefits. Agreements covering the benefit plans 

improved in the negotiations will be reopenable 
for bargaining in 1968; the agreements covering 

wages and other matters can be reopened for 

bargaining in 1966.  
More than 29,000 employe suggestions were 

submitted under the Company's Suggestion System.  
Approximately 9,000 ideas were adopted, and 

awards totaling $ 267,000 were paid to the successful 
suggesters. More than $246,000 was paid employes 
under the Invention Award Plan, which encour
ages and rewards employe inventiveness that bene
fits XVestinghouse, its customers and the inventor.  

For outstanding performance in minimizing on

the-job accidents, Westinghouse received 102 

awards from the National Safety Council.  

Management Incentives 
Although many individual managers and their 

organizations performed outstandingly in 1963, 

over-all corporate earnings did not warrant the 

payment of incentive compensation to manage
ment under the Incentive Compensation Plan.  

Under the Restricted Stock Option Plan, options 

covering 228,350 shares of common stock were 

granted during 1963. Options covering 58,413 

shares were exercised and options covering 85,350 

shares lapsed and became available for future op

tions. At December 31, 1963, options covering 
1,217,825 shares were outstanding and 35,719 

shares were available for future options and grants.  

Organization 
D. C. Burnham was elected President and Chief 

Executive Officer and a Director in July.  
John K. Hodnette, formerly Executive Vice 

President, was elected Vice Chairman of the 
Board of Directors.  

George L. Wilcox, who was formerly Deputy 

Executive Vice President, was elected Executive 
Vice President.  

Ronald N. Campbell, formerly Vice President, 
Air Conditioning Group, was elected Executive 
Vice President.  

Patrick Conley, Vice President and formerly 

General Manager, Industrial Systems Division, was 

appointed Executive Assistant, Industrial Group.  
Marshall K. Evans, formerly Vice President, 

Management Services, was appointed to a new 

position, Vice President, Operations Services.

A. C. Monteith, who was formerly Vice Presi
dent, Electric Utility Group, was elected Senior 
Vice President.  

Douglas D. Danforth, formerly Vice President 
of the Industrial Group, was named Vice Presi
dent, Consumer Group.  

John W. Simpson, formerly Vice President, 
Engineering and Research, was appointed Vice 
President, Electric Utility Group.  

T. P. Jones, who formerly served as Vice 
President, Atlantic Region, was appointed Vice 
President, Eastern Region, which includes the 
former Atlantic Region.  

R. H. Wagner, formerly Vice President, North
eastern Region, was appointed Vice President and 
General Manager, Lamp Division.  

A. M. Kennedy, Jr., formerly Vice President, 
Purchases and Traffic, was named Vice President 
and Divisions Manager of the Micarta, Materials 
Manufacturing and Industrial Ceramics Divisions.  

Vice Presidents elected by the Board are: 
Richard E. Austin, responsible for Management 

Services, who joined Westinghouse in 1937.  
F. P. Cotter, who serves as representative of 

the Atomic, Defense and Space Group in Wash
ington, D.C. He joined the Company in 1956.  

W. J. Delaney, Jr., in charge of Control Divi
sions, who joined the Company in 1937.  

Lawrence E. Hedrick, General Manager, Steam 
Divisions, with Westinghouse since 1941.  

Robert E. Kirby, in charge of the Industrial 
Group. He joined the Company in 1946.  

Edwin H. Seim, in charge of Manufacturing, 
with Westinghouse since 1945.  

In Memoriam 
The untimely death of Mark W Cresap, Jr., on 
July 28 was a shock to his many friends and associ
ates, both in Westinghouse and in the national 
business community. Mr. Cresap had been a 
Director since 1955, President of the Company 
since 1958, and its Chief Executive from April, 
1959, until illness forced him to surrender his 
duties in July, 1963. His outstanding personal 
abilities and progressive management policies con
tributed much to Westinghouse.  

The Directors of the Company also were sad
dened by the deaths of Charles R. Hook, who 
served as a Director for 18 years and a Director 
Emeritus since 1961, and Harry B. Higgins, also 

a Director for 18 years and a Director Emeritus 
since January, 1963. The broad business experi
ence and personal capabilities of these men were 
of great value to Westinghouse.
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2,146,975,068

COSTS AND EXPENSES 
Employc compensation and benefits (Note 2) .....................  
M aterials, services and other costs .................................  
Depreciation and amortization (Note 3) ...... ..............  
Interest on debentures .....................................  
State, local and other taxes .......................................  

INCOME BEFORE FEDERAL AND FOREIGN INCOME TAXES...  
FEDERAL AND FOREIGN INCOME TAXES (Note 3) .............  

NI-T INCOM\lE FOR THE YEAR ................................  

DIVIDENDS PAID 
O n preferred stock ..............................................  
On common stock ........................................  

INCOME REINVESTED IN THE BUSINESS 
From current year's operations .......... ................ ........  
From prior years' operations .....................................  
Price adjustments-antitrust claims (Note 4) ....................  
O ther deductions ...............................................  

deduction

909,735,965 
1,064,773,663 

59,649,835 
10,392,503 
16,498,770 

2,061,050,736 

85,924,332 
38,100,000 

47,824,332 

1,547,843 
42,890,258 

44,438,101 

3,386,231 
544,680,786 
"*25,000,OO0 

"*383,189 

$ 522,683,828

865,516,681 
932,164,096 

56,091,172 
10,917,626 
15,246,911 

1,879,936,486 

98,661,815 
41,600,000 

57,061,815 

1,547,843 
42,529,283 

44,077,126 

12,984,689 
541,965,766 

"*10,269,669 

$ 544,680,786

Noter2 PRINCIPLE OF CONSOLIDATION: Financial statcments include wholly owned subsidiaries except Westing
house Credit Corporation. ThezSquity in the operating results of this subsidiary and majority owned companies is also included.  

Note 2 PENSIONS: The estinated future earnings rate on Pension Plan assets used in the computation of liabilities to benefid
aries of the Plan was increased from 3% to 3V2% for 1963. As a result of the revaluation of such liabilities on the basis of the 
adjusted future earnings rate, there was no requirement for payment to the pension trusts in 1963 to meet estimated current 
service costs. A payment in 1963 in respect of such costs in the amount of the payment made during 1962 for such purpose 
would have reduced net income for 1963 by approximately $6.6 million.  

No payment was made during 1963 to the pension trusts to reduce the unfunded liability for past service since payments 
previously made exceeded requirements. Improvements in benefits under the Pension Plan effective January 1, 1964 increased 
this liability to an estimated $93 million as of that date.  

.Vote 3 DEPRECIATION AND INVESTMENT CREDIT: The effect of the application of the Treasury Department's 
Depreciation Guidelines & Rules (Revenue Procedure 62-21) adopted in 1962 and continued in 1963 was to reduce 1963 net 
income by approximately $4,87 5,000 in comparison with depreciation methods used prior to 1962.  

The permanent tax saving (48% of the credit provided under the Revenue Act of 1962 for investment in certain property, 
equal to $1,339,107) is reflected in income as a reduction of tax expense. The remaining 52% of the credit was deferred to sub
sequent accounting periods during which depreciation and rental allowances for tax purposes will be reduced.

Westinghouse Electric Corporation 

Consolidated Statement of Operations and Income Reinvested in the Business 

Years ended Decens 

1963 
INCOME 

N et sales ...................................................... $2,127,306,622 $1,9 
O ther incom e .................................................. 19,668,446

ber31 
1962

'54,479,506 
24,118,795 

78,598,301

'I 
<.1
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Westinghouse Electric Corporation, Consolidated Statement of Financial Position, December
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ASSETS 

CURRENT ASSETS 

C a sh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

U.S. Government and other marketable securities (Note 5) ............  

Receivables due from customers, less allowance for doubtful accounts...  

Inventories (N ote 6) ............................................  

P repaid expen se ................................................  

O ther current assets .............................................  

Less: Progress and advance billing on contracts ......................  

T otal C urrent A ssets ....................................  

INVESTMENTS 

Wholly and majority owned companies not consolidated .............  

Westinghouse Electric Corporation---common stock (Note 5) ..........  

O ther securities (N ote 5) ........................................  

PLANT AND EQUIPMENT 

Land, buildings and machinery at cost ............................  

Less: Allowance for depreciation and amortization ...................  

OTHER ASSETS 

Purchase price of going businesses acquired in excess of their net tangible 

a ssets ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Non-current receivables, less allowance for doubtful accounts ..........  

M iscellaneous ..................................................  

T otal A ssets ...........................................

1963

58,218,536 
91,179,957 

398,147,259 

500,116,618 

7,674,018 

15,137,310 

1,070,473,698 

7,73 5,371 

982,7 38,327 

63,543,494 

7,791,854 

21,407,399 

92,742,747 

895,601,781 

535,549,510 

360,052,271 

35,903,658 

69,293,274 

1,835,168 

107,032,100 

$1,542,565,445

1962

S 58,290,733 
63,192,771 

377,141,480 

465,625,256 

7,809,906 

31,608,857 

1,003,669,003 

64,382,396 

939,286,607 

56,735,906 

6,947,353 

19,660,511 

83,343,770 

869,217,640 

501,451,985 

367,765,655 

35,903,658 

87,744,624 

2,412,657 

126,060,939 

$1,516,456,971

Note 4 ANTITRUST CLAIMS: The Corporation has undertaken a price adjustment program to dispose of claims alleged 

under the antitrust laws by utility purchasers (including purchasers who had instituted suits for damages under such laws) of 

electrical equipment which the Corporation manufactured or sold and which seas involved in the 1960 Philadelphia cases. Such 

program pros ides a uniform basis for determining price adjustments to ibe made to claimants and produces differences in aggre

gate dollar amounts depending not only upon the volume of sales involved but also upon the mixture of products purchased and 

the price paid bi each claimant. While it is not possible to predict the total pasients that itas lie made iy the Corporation 

to dispose of all such claims, provision for price adjustments pursuant to the prograim has been made in the accounts of the 

Corporation by charging Income Reinvested in the Business in the amount of $25 million, which is net of estimated taxes 

based on income.  

As of December 31, 1963, agreements reached with customers pursuant to such price adjustment program provide for pay

meits bv the Corporation, in certain instances in annual installments over a term of up to five years, in the aggregate amount of 

$10,205,000. Of such aggregate amount, $4,124,000 was paid during 1963 and the balance is payable in subsequent years.  

Payments made in 1963, net of estimated taxes based on income, were charged to the provision for such price adjustments 

established as aforesaid. At D)ecember 51, 1963, discussions si ith other purchasers purmsant to the program as ere continting.  

.Nnote 5 SECURITIES: U.S. Government and Other Marketable Securities are stated at cost (market $91,478,733). Westing

house Electric Corporation common stock is stated at cost (market $7,668,318). Other Securities are stated at cost or less, and 

in the aggregate not in excess of market.
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A31. 1963 and 1962

LIABILI TES AND STOCKi]OLDLRS' EQUITY 

CURRINT I. ABIILITIES 

Wages and salaries ........................................  

A ccounts payable . ........................ ....................  

Federal and forcign incom e taxes .... ..............................  

O th e r ta x e s . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Product guarantees (N ote 7) .....................................  

Long term debt due within one year ...............................  
O ther current liabilities ..........................................  

io tal C urrent L iabilities ..................................  

I)TERRIE0D TANFS-INVESTMENF CREDIT (Note 3) ................  

PROVISION FOR PRICE ADJUSTMENTS (Note 4) ....................  

LONG 1IT1.M DEBT 

Debentures 24%--Due September 1, 1971 (Note 8) .................  

Debentures 3'2/% Due December 15, 1981 (Less current portion) 

(N o te 8) ...... .. .. . .. .. .. .. .. . .. .. . .. . .. .. . .. .. . . . .. . .. . .. ..  

ALLOWANCE FOR CONTINGENCIES ................................  

T otal L iabilities ........................................  

STOCKHOLDERS' EQUITY Evidenced by 

Preferred stock, cumulative, par value $100 per share. Authorized 477,353 

shares; 3.80% Series B, issued and outstanding (at December 31, 1963) 

407,327 shares ...............................................  

Common stock, par value $6.25 per share. Authorized 50,000,000 shares; 

issued and outstanding (at December 31, 1963) 36,243,921 shares ....  

Other-Principally amount paid the Company for capital stock in excess 

of par value (N ote 9) .........................................  

Incom e reinvested in the business ..... : ............................  

Total Stockholders' Equity ...............................  

Total Liabilities and Stockholders' Equity ...................

1963 

$ 75,897,980 
82,386,132 
17,705,699 
17 000.008

$ 

$ 

$1

1962 

$ 68,512,125 " 

76,254,026 '. ' 

18,641,620 
17,600,261

7,880,750 7,567,792 :" : 
15,000,000 15,000,000 

31,894,878 21,784,856 a 

:47,765,447 225,360,680 

2,119,371 980,636 

23,020,588 

1 € ; .5 , .e< t.  

20,766,000 20,854,000 

255,000,000 270,000,000 

275,766,000 290,854,000 

24,712,451 28,373,296 

573, 3 83,8 57 $545,568,612 

,i , 'C. it5.,; 

40,732,700 $ 40,732,700 

226,524,506 222,645,587 

179,240,554 162,829,286 

522,683,828 544,680,786 .<;,<s'e 

969,181,588 $1970,888,3459 i' 

,542,565,445 $1,516,456,971 .

V 
4 : . 4i . i .

,I • s :•. s -:7 "''

ste 6 x\ INVI-NTORIIS. The IlFO (last-in, first-our) method of inventory valuation has been used since 1956. At Decem
ber 31, 1963, the cost oft8 per cent of the inventories ofthe consolidated companies was determined by this method.  

.NVew 7 PRODUCT GUARANT'ES: Product Guarantees have been restated as of December 31, 1962 net of the effect of 

Federal income taxes and the resultant reduction was transferred to Allowance for Contingencies. The effect on 1963 net 

incoiic of this method of stating Product Guarantees was immaterial.  

Note 8 DEBEN'IURES AND PREFERRED STOCK: Sinking fund requirements for the 3iý% debentures, aggregating $15 

million annually to 1980, were met in 1963 by delivery of $15 million principal amount of said debentures which had been 

acquired by tender procedure under provisions of the indenture. Sinking fund requirements for 1963 of the 2y% debentures 

and the preferred stock were met by delivery of previously purchased and retired debentures and preferred stock.  

Note 9 CAPITAL SURPLUS: Increase due principally to issue of common stock under the Employe Stock Plan and the 

Restricted Stock Option Plans ($12,639,517) and in connection with the acquisition of assets transferred to a consolidated 

subsidiary ($3,911,816).  

Note 10 CONTINGENCIF.S: At December 31, 1963, the Corporation had contingent liabilities of $25,046,861 on account 

of customers' notes sold to banks, guaranteed loans, etc., for which no provision has been made in the Corporation's accounts.
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.. ASSETS 
Cash and marketable securities ..............  

Receivables, includes installments due after

.5 -k ' , * ..;' ;, A., 

-S. ' .: ,. .. .  

' Ya .Ar "•5, ".  

8' t <0.:{:!._ 

' . . .. .r.>t.5 /

it;.;4 

'.3

one year ................................  
Less: Unearned finance charges ..............  

Provision for losses ...................  

N et receivables ............................  

Other assets ..........................  
T otal A ssets ......................

1963 1962 

2,998,942 $ 31864,396

140,596,394 
14,636,503 

2,191,455 

123,768,436 
736,140 

5127,503,518

<j~ ! LIABILITIES 
N otes payable ............................. . 98 

- O ther liabilities ............................ 3 

Subordinated indebtedness due Westinghouse 

Electric Corporation ...................... . 12 

Total Liabilities ................... $115 

* A STOCKHIOLDER'S EQUITY Evidenced by 

Common stock .......................... 8 

] Income reinvested in the business ............. 3 

"Total Stockholder's Equity............5 12 

I Statement of Operations 
0 Volume of inventory and retail financing ...... $16' 

Finance charges earned ..................... . $ I$ 

Operating and administrative expenses .........  

Interest ...................................  
Federal income taxes .......................  

Net Income for the year ............ S 

INCOME REINVESTED IN THE BUSINESS 

From current year'a operations ............  

From: pTotal income reinvested in the business.  

>7: Frm Trortyars inoperationvsted............ss 

Accountants' Report MA 
CERTIFIE 
PI1TTSBU 

To the Stockholders, Westinghouse Electric Corporation:

109,955,6-11 
10,646.411 

1,566,585 
97,742,645 

651,498 

"$102,258, 59

Westinghouse Electric Corporation; 

For the year: 

Net sales .......................  

Employe compensation and benefits ....  

"T1axes ........... ... ............  

Depreciation and amortization ....... I 

Interest paid ............ ......

,998,500 79,000,000 Amount ...............  

,611,784 3,482,023 Net income Per dollar of sales .......  
Per common sharett.  

,500,000 9,500,000 

,110,284 $ 91,982,023 
Preferred ............ ... S-.  

3,500,000 7,500,000 Dividends paid Common..........  

,893,234 2,776,516 Per common sharctt.  

,393,234 5 10,276,516 

(ears ended December 31 Average number of employes .........  

1963 1962 
L,628,669 $147,962,735 At the year end: 

tSfOAA'JCI C i o zR o o X."V rking capital ....................

8,094,975 7,588,855 

3,581,843 2,375,986 

1,385,000 978,000 

1,116,718 $ 946,649

1,116,718 
2,776,516 
3,893,234

946,649 
1,829,867 

5 2,776,516

Inventories ........................ r. .  
Land, buildings and machinery (at cost) " ' ., 

Stockholders .......................  

Shares outstanding Preferred ..........  

Commontt .........  

Book value per common sharett .......

.IN, LAFRENTZ & CO.  ID PUBLIC ACCOUNTANTS 
RGH, PENNSYLVANIA 15222 January 22, 1964

'1 
�1 

A 'i" I 
'.5

We have examined the consolidated statement of financial position of WVesrinehousc Electric Corporation and that ot its wholly owned 

subsidiary, Westinghouse Credit Corporation, as of December 31, 1963, and the related statements of operations and income reinvested 

in the business for the year then ended. Our examination was made in accordance with generally accepted auditing standards, and accord

ingly included such tests of the accounting records and such other auditing procedures as xwc considered necessary in the circumstances.  

In our opinion, subject to any adjustments which may result from final determination of the antitrust claims referred to in Note 4 to the 

financial statements, the accompanying statements of financial position and statements of operations and income reini ested in the lusiness 

present fairly the financial positions of Westinghouse Electric Corporation and Westinghouse Credit Corporation at December 3 1, 1963, 

and the results of their operations for the year then ended, in conformity with generally accepted accounting principles applied on a basis 

consistent with that of the preceding year.

t,..:

Certified Public Accountants
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Statement of Financial Position December 31, 1963 and 1962



[en Year Highlights 1954-1963

1963 1962 1961 1960 1959 1958

$2,127,306 $1,954,479 $1,913,770 $1,955,731 $1,910,730 $1,895,699 $2,009,044 $1,525,376 $1,440,977 $1,636,184 

909,735 865,516 840,765 859,324 816,158 765,600 800,606 655,675 549,433 609,824 

109,517 107,863 103,571 127,622 125,977 101,145 118,630 45,050 82,804 131,0O 

59,649 56,091 47,378 47,429 46,696 47,729 48,359 46,595 43,106 37,79e 

10,392 10,917 11,049 11,051 11,051 11,051 11,051 11,053 11,110 11,12e 

47,824 57,061 45,446 79,057 85,947t 74,773 72,653 3,492 42,803 79,922 

2.20 2.9t 2.40 4.00 4.50 3.90 3.69 0.24 3.00 4.9f 

1.28 1.56 1.23 2.22 2.43t 2.12 2.09 .05 1.23 2.39 

1,548 1,548 1,560 1,630 1,721 1,795 1,875 1,888 1,900 1,90C 

42,890 42,529 42,205 41,483 36,157 33,998 33,564 33,274 32,879 40,471 

1.20 1.20 1.20 1.20 1.05 1.00 1.00 1.00 1.00 1.25 

115,170 109,966 109,394 114,842 112,737 114,652 128,572 125,050 115,857 117,143 

$ 734,972 $ 713,925 $ 715,309 S 774,285 $ 771,400 $ 729,721 $ 706,704 $ 687,243 $ 736,146 $ 687,44C 

500,116 465,625 404,612 433,890 398,533 381,330 480,681 478,177 398,631 420,361 

895,601 869,217 848,137 802,717 752,757 728,595 683,384 631,528 587,587 549,243 

186,644 187,214 172,172 158,823 150,909 156,002 146,779 143,188 119,086 111,107 

407,327 407,327 407,327 419,800 440,485 467,085 486,385 495,785 500,000 500,000 

36,243,921 35,623,294 35,612,003 34,813,842 34,679,456 34,360,056 33,886,674 33,487,426 33,288,682 32,664,396 

$ 25.61 $ 26.11 $ 26.13 $ 26.48 $ 25.38 $ 23.97 $ 22.80 $ 21.58 $ 22.46 $ 21.64

Except for per share figures, all dollar amounts are in thousands.  

tNet income includes $7,196 and 210 per common share for special items.  
"ttBased on common stock having a par value of $6.25 per share. 23
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st, clean, double-oven electric range, automatic dishwasher, exclusive center-drawer refrigerator, beautiful cabinets.

ýestinghouse: complete home laundry center with attractive Micarta® counter. Flawless stereo sound, fine cabinetry.

r conditioner with an Early American look. Flick the switch . . instant picture and sound. Terrace-Top®cooking platform. New, practical.  

any of today's most important electrical product designs were created at Westinghouse. Each appliance on this page offers you the 

ality, dependability and advanced features that make Westinghouse products outstanding values.



Battery-operated, all-transistor phonograph.

Liehtweieht. battery-operated tape recorder.

Automatic can opener. Fast, clean, convenient.

A beauty salon in a handy travel case.
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0 

0

Steam 'N Sprinkle iron for stubborn wrinkles.

New . . . effective dental care for the family.

Lulls you to sleep. . wakes you to music.

New extra life, Eye-Saving bulb.

From light bulbs to clock radios, hair dryers to electric toothbrushes, there's a quality 
Westinghouse product to serve you dependably and economically.
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Westinghouse 
ELECTRIC CORPORATION 

ATOMIC FUEL DEPARTMENT 

PHONE: SPRING0ALE 1-300 

PHONE: EMERSON 2-4400 

CHESWICK, PENNSYLVANIA 

WAFD- (RI?)-18OO 

January 26, 1961 

United States Atomic Energy Commission 4  / 
Licensing Branch 
Division of Licensing and Regulation 
Washington 25, D. C. .  

Subject: REQUE~ST FOR CONCURRENCE 

Attention: Mr. J. C. Delaney 
Chief, Nuclear Materials Section 

WAFD requests the concurrence of the Licensing Branch to transfer 
approximately 3,700 grams of uranium contained in surplus recyclable 
scrap in the form of completed fuel elements from Accountability 
stock to our license account. The elements will be used in an S5W 
Type 2 core being manufactured for Rolls-Royce under our license 
SNM 338.  

The Pittsburgh Naval Operations Office agrees that WAFD may carry out 
this transfer with the permission of the Licensing Branch, (confirmed 
in the attached PNRO0 letter to Mo I. G. Fox dated January 23, 1961).  
WAFD, therefore, respectfully requests your permission to make the 
transfer.  

Very truly yours, 

R A./Limerick 
Contract Administrator 
Rolls-Royce Project 

;jmd 

Attachment

YOU CAN BE -SURE"" iF IT'SWestingffouse
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UNITED STATES GOyX,, ,NMENT 

Memorandum 
TO Charles Luke., DATE: February 7, 1961 

Chie , Criticality Evaluation Branch 

FROM .- n e 

O -iei, Nuc ear Materials Branch 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION APPLICATION DATED JANUARY 31, 

1961 - DOCKET NO. 70-337 

L&R:JJL 

Please review the subject request for the adequacy of the 

applicant's procedures to avoid a condition of accidental 

"criticality. Please return the enclosed docket No. 70-337 

with your comments.  

This information is in answer to the questions raised in 

your memo of October 28, 1960.  

Enclosure: 
Docket No. 70-337



Charles Luke, Chief March 6, 1961 
Criticality Evaluation Branch 

J. C. Delaney, mief 
Nuclear Materials Branch 

WESTIHOUSE ELECTRIC CORPORArON APPLICATXOu DAnD MAR(m I, L961 - DOCKET NO. 70-337 

LMsgJJL 

Please review the subject request for the adequacy of the applicant's procedures to avoid a condition of accidental criticality. Please return the enclosed copy of the application uith your comments.  

Enclosure: 
Cy appl. dtd 3-1-61 

Distribution: 

Br. &/Rdgs.  
J. J. Lane

VP



Traffic auagement File* March 24, 1961 

Robert A. Key., Chief 
Traffle lanagemnt Section 

FIII2I VII MESSOCIUM TIANMPRT INC. TO RII=LU 

we coor•inated a meeting at Ueadquarters on March 22, 1961 with 
representatives of the motor carrier industry* Vosttsagouse 
Ilectris covQrstion (tinens.) "d interested Headquarters 
dJ*vi*$ni for tbe purpose of renolvin the wateIr arwrtr'.  
5•O0'usid uInim vei•t provision on ULTI se pments o•a adiow' 
active material. The folloving persons were in attendance: 

Mr. William P. Wagner, Assistant to Senior Vice President# 
Associated Transport In*., Mebw York; 

Mr. jobs A. Dushle, saf•ety & Investigation Depart t,.. , 
Assoiated Transport Inc.* New York; 

Mr. Robert J. BDritingero Traffic Manager-Rotes, Head
quarters Traffic$ Westinghouse Electric Corporation.  
Pittsburgh; 

Mr. Lyall a. Johnsons Assistant Director for Facilities 
and Materials Licensing, Division of L&R; 

Dr. Charles D. Luke, Chief, Criticality Evaluation Branch, 
Division of Ua; 

Mr. Donald A. Nuaabsmr 1 Radiological Physicist. Division 
of LI&; end 

Robert A. raye, Division of C&S, Coordinator and Chairman.  

Bgpkrwod. In Jawiary, we learned that various motor carrier 
rate conferences were proposing to provide a rule in their 
tariffs to establish a inimmm oa LTL 8ad AQ radisactivs material 
rates based on 5000 pounds at the LTL or AQ rete applying to the 
highest rated radioactive material In the shipment. Is this con
nection, neadquarters telegrams of protest were transmitted to 
the Southern Notor Carriers Rate Conference, Inc.; Central States 
motor right wome. Lag.; a ed &stert Cetral motor Carriers 

Assotatoen. Is-. In addition, with th4 ssistmee of certain 
operations offices traffie personnel ad the *ooperation of in

dustrial traffic aeosiations. tha propesals were defeated or 
"aetuom indeftnitely postponed.



traffic Management FilesM

In view of the action oan the part of the carriers assooations not 
to Ilaes the 5000-pound inilm rule is effect, mm motor earriers 
vLi., Association Transport Ion. filed independent action with 
the various carrier associations providing that "When via Asso
cLated Transport Inc. on traffic handled direct and on Joint line 
trsffie, the minim= charge on any LT or AQ shipmaut co@UnWS 
of or contining radioactive materials, moving under the r•ats 
nad in this tariff, will be the charge for 5000 pounds at the 
LTL or AQ rate applying to the highest rated radioactive material 
in the shipment." The above independent action was extended to 
four Eastern and Southern motor carrier rate conferences.  

As a result of this action, we weae of the opinion that should one 
motor carrier place a minum on radioactive ma"terLalsg it would 
only be a short period of time before others would follow suit, 
In view of the above, we requested a meting with Associted 
Transport Inc. at Ueadquarters in an effort to persuade then to 
withdraw their independent action and thereby minimise the posei
bility of other motor carriers initiating similar independent 
actions. Such a meting was held on Mazrh 22, 1961.  

RiSlights of eating. Mr. Wagner informed us that pending the 
outcome of this meeting, Associated Transport effectively stopped 
publication of the 5000-pound *minma. in the Eastern Central MNotor 
Carriers Association until April 28; the Middle Atlantic Conference 
until March 31; the New anland Tarf bureau until Manh 281 and 
the Southern Motor Carrievs Conferenee until April 28. Be di 
state that the mintan weight becme effective in Kiddle Atlantic 
States Conference Overland Tariff U5oJ on March IS, but tha the 
minima would not become effective Lu the Middle Atlantic Tariff 
10-0 until Mars 31. The proposal vWa not Involved In the Central 
States Motor Freight burewm.  

Kr. Wagner indicated that the Associated Transport0s problem Was 
generated by a request by Westiughouse that the carrier establish 
a 5000-pound uuiima on tt La lieu of exclusive Use of vehilde.  
The shipper, in attempting to comply with ABC requireemnts, wvs 
desirous of obtaining a 5000-pound minlim to compensate the 
carrier for the required 12-foot (paration on shipments of SM 
rather than to ship small SW shUpments by exctusive use of vehicle.  
It was pointed out to r. Wagner and the Westinghouse representative 
that the 5000-pound rule as written applied to any and all ca9tSeores 
of radioactive materials and, as such, vas placing an unreasonable 
burden on shippers of radioactive materIaLs (other than Oft Which 
required no special handling.

o 2- Mx 24a 1961
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Mr. Breitinger confirmed that his interest was primarily one of 
transportation economis, and in an effort to comply with A£C 
alternatives, he had selected the 12-foot separation requirement 
as being the feasible way in which to handle the Westinghouse 
shipments of SHM.  

Dr. Luke pointed out that in shipments by LCL or LTL. thaer should 
be only one shipment of special nuclear material in each v~hicle.  
At points of transshipment or delivery, each shipamt of special 
nuclear material should be separated from other special nuclear 
material by, whichever is larger, (a) 12 feet or (b) the largest 
dimension of either arrays Be further stated that the 12-foot 
rule did not apply to trucks passing one another on the higw•ay, 
since the AEC Criteria allowed for this condition. Dr. Luke 
further stated that even though a shipmeat of SUM was double
batchad and two such trucks passed am another on a hi vy, there 
would still be no reason for conmern regarding criticality. Thb 
concern would be where double-batched trucks were LUvolved in an 
accident, with the result that the containers would collapse and 
become submerged in water, that a criticality incident would be 
created.  

For the purposes of clarification, Mr. Johnson defined special 
nuclear material and stated that the definition was set forth in 
Part 71, section 71.3, paragraph g. Mr. Wagner felt that all 
motor carriers *Ould understand what special nuclear material is* 
and asked that the carrier associations be placed on the mailing 
list to receive copies of ABC regulations pertaining to lienseeas.  
zt was mentioned that such chaes in ABC Licensee requtrewnts 
were published in the Federal Register and were available for all 
to review and coent on. notwithstanding the notice in the 
Federal Register, Mr. Waguer felt there was a need for special 
notification to the motor carrier industry. In this Connection, 
he contemplates requesting the Division of L&R to place various 
motor carrier conferences on the mailing list to receive this 
information in the future. Mr. Johnson agreed that this could 

be done upon receipt of Mr. Wagner's formal request.  

Dr. Luke discussed the problem of aceidental criticality, stating 
that the first problem is the safety of the individual unit or 

container. Re pointed out that this depends on enrichment, 
physical form of material, potential moderation, type of container 
and geometry. A safety factor of 2.3 is considered in connection 
vith the safety of the individual container. A second problems

M3-a xarch 241, 1961
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Dr. Luke pointed out, was spacing and limiting the number of 
individual units per shipmsnt. TidL he stated, requires birdeages.  
In this connection, a safety factor of approximately 2 is consUiered 
for birdcage shipments. A safety factor assumes, of course, the 
worst that could happen.  

Mr. buckley stated that insofar as AssociatW-Trausport was con
corned, all shipments of radioactive materials had to be appreved 
by his office. In accepting LTL shipments of radioactive materials, 
the drivers and terminals were advised of these shipments. They 
felt, however, that they should take it upon themselves to inform 
the Associated Transport personnel 4onnected with handlin thes 
shipments of the importance of segregating S$U material -- in fact, 
all radioactive material shipments. He also cited several instanes 
where the shipper was unable to identify a particular shipment 
other than furnish a od* number. It was suggested that Associted 
Transport insist that the shipper furnish sufficient Luformation 
in order to provide the carrier with basic knowledge of the nature 
of the radioactive materials being chipped.  

mr. wnapr discussed the multiplicity of problems that their coqpoa 
is faced with concerning the handling of LM. shp•me•ts, is that they 
did receive small shipments from many cities which would be consoli
dated with other freight at some of their terminals. In effect* 
many combinations of freight are set up througout their territory* 
which embraces 65 terninals ý tar.zaihing"te details"ofp their 
operations, it was clear Ltht the bAnding of SM oatenial, other 
than exclusive use of vehiole, could create co-mingling problems.  

Mr. Breatinger stated that he was not ware of the many potential 
health and safety problems that eould be involved by i.noletn 
that the motor carrier accept-sstingboueo's S( in other them 
exclusive use of vehicle, and further pointed out their volume of 
SUK was rather minimal in the long run. The problem was further 
comlicated with interline arrangements with other motor carriers, 

which clearly compounded the co-aingling problem on LM. shipments.  

Conclusion. After considerable exchange of ideas on the problem 
of 5000-pound mianlum weight, Mr. Wagner agreed that Associated 

Transport was in error in penalising many LTL shippers of non
hazardous radioactive material and that they would withdraw and 

cancel their independent actions filed with the several motor 
carrier freight bureaus. it was further agreed tat Westinghouse 
would use exclusive use of vehicle on their shipments of 5MsW 
which is the generally accepted manner of shipping by other 

77. licensees at the present time.

MAC 14# 1961
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MWr Waner assured us that he would initiate Associated Trasportle 
vithdrawl alctin imadiately and would formally advise us of their 
cancellation notices. This action successfully concLudes the prob
lem raised on the increased mianimm weight on radioactive material 
shipments.  

-:M LyaLl R. Johnson, UsR 
Dr. Charles D. Luke, L&R 
Donald A. Mussbaumer, L&f 

Dir. RP 
Asst. Dir. RF 
Branch BY 
Section UF 

CSMF 
Kaye:sas 
3/24/61

0-5-4 Mac 24t 1961
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Westinghouse Electric Corporation 

Atomic Fuel Department Cheswick, Penna.  

Telephones: BRoad 4-6300 

EMerson 2-4400 

July 13, 1961 

UNITED STATES ATOMIC ENERGY COMMISSION 

Division of Licensing and Regulation 
Washington 25, D.C.  

Attention: Mr. R. Lowenstein, Acting Director 

Subject: RADIATION DETECTORS INI WAFD BUILDINGS 5-A and 5-B 

Dear Sir: 

All Radiation Detectors in Westinghouse Atomic Fuel Department's 

Buildings 5-A and 5-B have not been installed as of July 13, 1961.  

However, these Radiation Detectors are on order and the contract awarded 

for their installation as per Figure II in WAFD Revision to S\TM 338 

dated July 10, 1961. It is anticipated that all Radiation Detectors 

will be installed and tested by September 1, 1961.  

Very truly yours, 

.iainsbury 

Manager of Manufacturing Controls 

jk 

/enclosures (3) / ,.\ " ,, ..... ..  

,I// •.'':'-",, / . -I --.. * . .

'V



Westinghouse Electric Corporation

Atomic Fuel Department 

May 8, 1962

41 
I V

Cheswick, Penna.  

Telephones: BRoad 4-6300 

EMerson 2-44oo

United States Atomic Energy Commission 
Division of Licensing & Regulations 
Washington 25, D. C.

Attention: 

Gentlemen:

Mr. D. A. Nussbamer, Chief 
Special Nuclear Materials Branch

Reference is made to the telephone conversation between Mr. R. Lacefield 
and Mr. L. P. Hackler on May 4, 1962 in which additional information was 
requested on the Health Physics Manual WAFD-HP-103 dated March 1, 1962.

Comment 1: Page 5: The use of respirators to control the exposure of 
individuals exposed to airborne radioactivity which exceeds 
the permissible levels in 10 CFR 20, Appendix B, Table 1, 
requires that an application for respirator use under such 
circumstances be submitted in accordance with Section 20.103 (3).

Reply: Respirators (MSA, Comfo, Ultra Filter) will only be worn by 
employes when air samples indicate that a potential exposure 
is possible. If the operation produces airborne activity 
above the MPCa (220 dpm/m 3 ), then it is stopped immediately.  
The cause is then determined and corrected before the 
operation Is permitted to start up.

Comment 2: 

Reply:

Page 8, Part C: Please be more specific about the locations 
and frequency of WAFD's Contamination Surveys.  

The following table gives a breakdown of smears taken at WAFD.

Location

Controlled Areas (CA) 
Sncontrolled Areas (UA) 
Ct•x~ts Leading from CA

Daily Weekly Monthly

X 
X X

XQ 
-~ \.A ~ /- ~f(, 

, al

X 
X 

0!

X 
X

4:64 7

1A
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Page 2 

Location Daily Weekly Monthly 

Exits Leading to Navy Assembly X 

Navy Assembly Area x 

Chem. Lab. X 

Met. Lab. X 
Core Assembly Room X 

Offices 

Comment 3: Page 9: Please give more information about the Personnel 

Monitoring Program at WAFD.  

Reply: One LCRM-l (Log Count Rate Meter), also known as a Personnel

Monitor, is placed in the clean locker room of each facility 

where protective clothing is worn. All employes can monitor 

Ij • themselves before leaving the plant. An audible alarm is 

activated if the radiation exceeds 300 cpm beta gamma. This 

instrument (see Page 7, Part V A6) is checked daily by Health 

Physics.  

Comment 4: Page 9, Part VF: Environment Sampling. A minimum sampling 

frequently of once every quarter for air exhausted to the 

environment-would not appear to be adequate for assurance 

that above permissible levels of radioactivity are not being 

discharged to the environment. The basis for choosing such 

a frequency should be explained in the procedures.  

Reply: Please note that air from exhaust systems is sampled after 

each change of filters and are taken according to the type 

of system.  

Several exhaust systems at WAFD are connected to only one 

or two hoods such as the Met. Lab. or the Engineering 

Development Lab. Since the radioactive work in these hoods 

is limited, weekly monitoring by Health Physics is not necessary.  

From past experience, it is felt that this type of exhaust 

system needs to be monitored once every quarter. This is indicated 

by the fact that hoods of this type have been operated for as long 

as one year without loss of filtering effectiveness or release of 

radioactive material to the effluent. All past air samples show 

that the MPCa (9 dpm/m 3 ) is not exceeded.  

On the other hand, exhaust systems which are used constantly, 

such as the powder processing operations, are monitored more 

frequently, usually every ten days.



Page 3

The statement that "a minimum sampling 
every quarter for air exhausted to the 
so that Health Physics could use their 
exhaust system should be monitored and 
monitoring.

frequency of once 
environment" was made 
discretion on which 
the frequency of

Comment 5: 

Reply:

Please list all dust producing operations and describe the 
type of hood used.  

a. Types of hoods 

1. All hoods are made of stainless steel or clear 
plexiglass.  

2. Loading operations are performed inside of a 
chemistry-type hood which has a sliding door.  
All doors are provided with hand port holes.  

3. Machinery which produces high airborne radioactivity 

are enclosed and ventilated.  

b. Dust Producing Operations - Ventilation Systems

Outside

Recirculat



Page 4

Comment 6: Please state WAFD's fixed contamination limits for both 
controlled and uncontrolled areas. Also give the type of 
instrument used to measure fixed contamination.  

Reply: a. Fixed Contamination Alpha Limits: 

Controlled Areas - 0-9,000 dpm/61 cm2 

Uncontrolled Areas - 0-900 dpm/61 cm2 

b. Tnstrument Used to Measure Fixed Contamination 

Portable Gas Proportional Alpha Counter 

The Model PAC-3G alpha survey meter (Eberline) is 
a portable, battery operated instrument for measuring 
alpha radiation only. The three sensitivity ranges 
are 1,000, 10,000, and 100,000 cpm (27rgeometry).  
The detector is an external gas flow proportional 
counter probe (approximately 61 cm2 of fuce area), 
window of 0.85 mg/cm2 aluminized myler.  

Very truly yours, 

P. K. Morrow, Supervisor 
Accountability, Criticality, & 
Health Physics
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OPTIONAL FORM NO. 10 

5010-104 

UNITED STATES GOVERNMENT 

,Memorandum 
TO Files DATE: 5/1/62 

FROM Frances K. DThnkan 

Criticality Evaluation Br.  

SUBJECT: MAY 10, 1962 MEETING WITH MR. MEIERKORD OF WESTINGHOUSE ELECTRIC 

CORPORATION TO DISCUSS NEW APPLICATION SUBMISSION FOR AMENIMENT 
TO LICENSE SNM-338 FOR YAMKEE CORE III, (WAFD-L-IOI), DOCKET 70-337 

At this meeting Mr. Meierkord presented a completely new 
application for amendment to License SIN-338 for Yankee Core 
III to. R. Layfield for docketing.  

We reviewed the new application dated May 10, 1962, in the 
light of a problem area outline based on the previous appli
cation which is now superseded by the new. The problem area 
outline is attached.  

The major changes incorporated into the new submission are two: 

1. The wire mesh 3" slab container has been replaced.  
by open-sided corrugated trays in Vaults 1B and lC. Tray 
safety is to be based on Figure 16, TID-7016, Rev. *. 1 

2. Criticality control in the assembly area is to be 
by maintenance of a 2 1/2" slab for all movement and storage, 
and for all operations except leak-check and final packaging 
where a 5" maximum diameter cylinder control is used. This 
control rescinds the surface density (150 grams U-235 per squxare 
foot of floor area) criterion formerly submitted.  

All problem areas indicated in the attached outline have been 
resolved in this new submission (WAFD-L-101) with the following 
exceptions: 

1) Shipping procedures to include (a) the maximum number 
of containers permissible in a shipment with appropriate nuclear 
safety justification and, (b) the procedures to be followed to 
prevent commingling with other special nuclear shipments.  

2) Detailed description of all the in-process containment 

vessels and intermediate containers employed.  

3) Criticality control for mixing operation.  

4. Specification of control limit for air filters and an 

outline of administrative control procedures in this regard.  
-kI
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5) Storage justification to assure safety from interaction 
between units and arrays.  

Mr. Meierkord agreed to supply us with the information necessary 

to resolve these still outstanding problem areas.  

Attachment: Drft dtd 5/9/62



DRAFT 
FKDurkan 
5/9/62 

SubJ: WESTINGHOUSE CORP. - DOCKET 70-337 - APPLICATION FOR AMENDHNT TO 
s$m-338 YANKEE CORE III 

We have reviewed the subject application dated April 25, 1962. Some 

of the problems exposed in this cursory examination were relayed to Mr.  

Meierkord of Westinghouse on his May 2 visit. This memo is intended to 

outline all the problem areas as disclosed to date in the subject application.  

Page 1: Introduction. The statement is made that all Yankee Core III 

U02 pellets will be fabricated and inserted into tubes in lines 1 and 2 of 

Building 5B. Are any areas other than lines 1 and 2 of Bldg. 5B pertinent 

to this application? Statement to this effect is requested.  

The statement is included that a total of 55,000 lbs. of U02 is required 

for the fabrication of the Yankee III Core. Therefore, it should be noted a 

quantity increase must be authorized under the present license which would 

result in a 22,000 kg Uranium possession limit.  

Page 2: Process and Flow of Work. The statement is made that the Yankee 

powder as received in 5-gallon containers will be stored in Vaults 1A and 2A.  

Are these 5-gallon containers AEC licensed approved? Reference to approved 

application which will describe the shipping container and verify the nuclear 

safety of this container is requested. Will any other special nuclear materials 

other than the subject materials be stored in the same vaults? A statement in 

this regard is requested and additional analysis will be required if the answer 

is in the affirmative.  

Should the storage of the incoming fuel in the shipping containers prove

I-



2

undesirable (i.e., receipt of defective shipments),a separate course of 

action must be employed. In this regard we request that you outline appropriate 

procedures for this case in addition to submission of your usual receiving pro

cedures.  

The statement is made that powder is removed from the vaults to the 

Cb&~ ~ ��....•2 lb. UO2 batch is wei&Led aud put into tbe 

system. Your procedures for accomplishing this transferral from the charge 

preparation area are required. The maximum quantity which will be permitted 

in the charge preparation room at any one time should be set and justified, 

e.g. administrative control; 52 lbs. in, 52 Ibs. out.  

Page 3: Nuclear Safety. Batch size for the U0 2 powder has been determined 

using information given in Figure 13. Since Figure 13 yields the mass limits 

for water reflected uranium rods in light water, this justification basis is 

not exactly appropriate in this initial fabrication stage. However, it is 

the lower limit, .85 kg U-235, as opposed to approximately .91 kg which muld 

be obtained by employing Figures 1 and 21. Since the .85 kg U-235 limit corres

ponding to 52 lbs. of uranium dioxide is applicable for the whole production 

system, I see no objection to accepting this limit. However, batch sizes are 

lowered as process progresses - but they want the flexibility of a 52 lb. limit.  

Criticality zones and controls and types of controls in each zone are out

lined. This method of presentation would be complete if corresponding control 

limits were also stated and fully justified for each control limit set by 

specific references to reliable data, nuclear safety guides, or by calculation.
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The means of maintaining the degree of safety associated with the above 

criteria should also be included. These means should include design provisions 

for container rigidity where leak-tightness is claimed, physical barrier to 

prevent improper placement of materials, administrative safeguards and other 

guarantees.  

ýItcrial a~nd Cq:UijentV 2LI'W SheLets 1)eSen~'ij6 Li~urmauin zegard.ing 

the quantities of materials, significant equipment dimensions (particularly 

the dimensions of vessels in which special nuclear material is contained), 

and plant layout including separation distances between operations are ex

tremely clear and helpful for evaluation purposes.  

It is noted that batch sizes of 52 lbs. U02 convert to boat size batches 

(-20 lbs.) at the sintering stage, and to 25 tubes/troughs at the tube processing 

stage. A detailed description of the 52 lb. batch container is necessary, as 

wel" as a detailed description of boat container for the 20 lb. green pellet 

batch and the through container for the finished tubes.  

Page 4: Waste disposal and control. The statement is made that con

taminated water generated by grinding the pellets is first filtered by Delpark 

filter paper before being recycled to the grinder. Your procedures for this 

waste disposal and control are requested.  

Page 4: Storage. The solid angle calculations submitted in the original 

application are to be superseded by a new submission. We reviewed a draft 

of this new submission at the May 2 meeting mentioned above, and find the 

technique suitable.
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Page 5: Vault lB. No analysis to guarantee nuclear safety is included 

in this section of the application. The applicant has agreed to furnish us 

with this information as well as to supply us with pictures of the storage 

in this vault.  

Page 5: Vault IC. Analysis submitted as justification of Vault lB 

scrage area which contains only one array of the 

three slab-type rack.  

Page 6: General. A statement is made that combustible materials or 

materials capable of spontaneous combustion are not stored in any vault.  

This statement is sufficient for the subject application. However, for a 

general type application the following statement made by Westinghouse that 
'such' is established practice would not be sufficient, rather, detailed 

procedures describing where and how this combustible material is stored 

would be necessary.  

Page 6: Assembly Area. WAFD will use a limit of 150 grams U-235 per square 

foot of floor area. Is the limit of 150 grams U-235 per square foot feasible? K 

Using Yankee Core I data and dimensions and substituting Yankee Core III en

richment of 4.1% in lieu of Core I, 3.4% enrichment, a rough estimate of 

the surface density with 25 tubes laid horizontally in the movecart results 

in a limit that exceeds the one proposed. The statement is made that this 

surface density limit will be maintained by the quantity of fuel permitted on 

each movecart. Your administrative control procedures in this regard are 

requested.
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Page 8: Radiation Detectors. A statement is made that radiation 

detectors are periodically tested (usually every six months) using a low 

level radiation source. It is further stated that this particular type of 

testing involves a functional type inspection of the entire system from the 

radiation detector to the alarm signal. We require the over-all control 

alarm system be tested with sounding of the alarm at the time of each 

practice evacuation drill and that such drill be conducted at least once 

in every three month period.  

Since it is our understanding that certain steps in the process flow 

will result in an accumulation of residue scrap, we require the applicant 

submit his procedures for collecting same and analysis to assure nuclear 

safety.  

As regards shipping procedures, we require the applicant submit detailed 

procedures for assuring safety from criticality in shipment. Loading pro

cedures are also requested.



La~ File Copy, 

Westinghouse Electric Corporation 

2 i~ar:~u Cl,ý'%'ick, Pnma.  
Telephones: BRoad 4-630o 

EMerson 2-4400 

June 1, 1962
*

Mr. D. A. Nussbaumer, Chief 

S-ecial Nýuclear Materials Branch

(�

r
United States Atomic Ehergy Commission 

Division of Licensing & Regulations \ 

Washington 25, D. C.  

Dear Mr. Nussbaumer: 

On May 9, 1962, Westinghouse Atomic Fuel Division transmitted a revised 

application for Amendment for License SNY 338 for manufacture by Westinghouse 

of nuclear fuel for Yankee III. Discussions of this amendment now require that 

a revision to this submission be made.  

Transmitted herewith are three copies of a new Page 8 which is to be sub

stituted for the old page in our last submittal. liso transmitted is an 

addendum to the License Amendment which is to be added to the other addenda.  

A new layout of vaults 1-A and 1-B is also transmitted to replace the layout 

in the submission that you have presently. These three changes then will update 

the amendment request to a current and, we hope, satisfactory status.  

Two other questions were asked by Dr. Luke and his staff regarding our 

requested license amendment. The first question related to the bird cages used 

for shipping finished rods to the Westinghouse Atomic Power Department, Forest 

Hills, Pennsylvania. Be advised that the pipe used for the central 5" diameter 

cylinder in the bird cage is schedule 40 pipe or actually pipe of a thicker 

wall than schedule 40. Such shipments of bird cages loaded with finished rods 

are made by a Westinghouse truck, exclusive use service, and only four bird 

cages are transported at one time.  

Trp second question asked by Dr. Luke's organization related to dimensions 

of containers used for transporting pellets within the manufacturing building.  

Four sizes of trays are used-: 21" x 13" x 2 1/2" -- 9" x 6" x 2" -

16 1/2" x 12" x 1" -- 23" x 15 1/2" x 3/4". Several sizes of boats are used 

in addition to the trays: 8" x 8" x 2" -- 12 1/2" x 9" x 2 1/2" -

13" x 9" x 2 1/2" -- 9" x 6" x 2". In all cases where boats or trays are

JUN 4- 9 
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cc: Mr. R. E. Tschiegg, WAPD SS Representative

Mr. D. A. Nussbaumer -2- June 1, 1962 

used for transporting pellets, the fuel thickness is kept at a safe dimension 
of 2 1/2". The only one exception is a process vessel used which is not a safe 
geometry vessel. This vessel is the mixing bowl for a mixer which is an integral 
part of the powder preparation operations. This bowl is stainless steel and is 
19" high with a 22" diameter spherical radius bottom. In oth•er words, it is a 
22" diameter hemisohere with an 8" right cylinder section added to a total height 
of 19'. The zop is open. The mixer is its own criticality area and control is 
achieved by allowing only one safe batch of 52 pounds of material in the mixer 

at one time. The mixer criticality area is separated by a minimum of 12" from 
all other criticality areas.  

In summary, we sincerely hope that we have answered all questions regarding 
this amendment and we look forward to hearing from you.  

Very truly yours, 

WESTINGHOUSE ELECTRIC CORPORATION 
Atomic Fuel Divisi 

L. A. Me• rkord, Jr.  

Manager of Marketing 

:ajb 

Attach.



WETINGHOUSE ATOMIC POWER DEPAM T EVALUATION OF 
WAFD VAULT 1-B 

1. Safety Analysis -. 7 

Calculations have been performed to demonstrate the safety of 

a storage system in which infinite 2.5 inch slabs of 4 .l w/o pellets are 

separated by 12 inches of open space. The pellets are stored in trays 

which cannot hold water unless the entire area is flooded. That is, they 

will drain as the water recedes. Therefore at any time that a moderating 

material (water) exists between the pellets, there is an isolating shield 

of 12 inches of water between pellets. Under these circumstances a 2.5 

inch slab is safe /1. Because the pellets to be stored are unsintered, 

however, they can soak up moisture which would be retained as the water 

is drained away. The problem is to demonstrate that, with the possible 

water retention, five (5) such infinite planes remain subcritical.  

The pellets contain approximately 65% fuel, 20C organic filler, j .  

and 15% void. For the purpose of this evaluation all non-fuel portions 

of the pellet are assumed to be filled with water (35%) to assure a high 

degree of conservatism. This results in an H/U-235 ratio of 35.5. Because 

the pellets are water soaked, the calculation of the neutron multiplication , 

is based upon the assumption of a homogeneous mixture of water and fuel 

material. It is the fact that the mixture is homogeneous plus the fact 

that they are undermoderated in this case which results in the five inter

acting planes remaining subcritical. Each of these two factors acts to 

increase the critical slab thickness. Because the effect of undermoderation 

was considered, the values obtained here will not be in agreement with the 

standard safety manuals because the values(.quoted assume optimum moderation 

S52343 '"' "JUN 4"-1%, )



The calculation was performed by the standard WAPD design 

techniques. The calculation assumed that one infinite slab 12.5 inches 

thick (5 x 2.5) was totally filled with the fuel water mixture. Thus, no 

account was taken for fact that the water soaked pellets were randomly 

packed and contain a substantial void volume between pellets which would 

materially increase the leakage from the 12.5 inch slab. Also no account 

is taken of the 12 inch space between each tray. This space would not be 

effective if there was an infinite plane of trays; however, because the 

array is finite, there is additional conservatism from this consideration.  

The computed neutron multiplication for this 12.5 inch slab is 

0.85 if no reflector is assumed and 0.98 if an infinite water reflector is 

assumed. Certainly it is not condstent to assume an infinite water reflector / 

and not assume water in the 12 inch space between trays. However, there is 

some reflection from structure and, possibly, a small amount of water layingi 

on the floor. A reasonable assumption might be to assume semi infinite water 

reflection (infinite reflector on one side) which would result in a neutron 

multiplication of about 0.92. With the several conservative assurptions 

imposed upon this evaluation, this value contains adequate margin for 
/ 

"safety and the system of storage is demonstrated to be safe.  

II. Verification of Calculational Procedure 

Because the WAPD design system has been developed for a heter

ogeneous system, it is necessary to check its validity when it is applied 

to homogeneous mixtures. Its validity as a function of enrichment and 

moderating ratio has been tested extensively Data have been taken forL.



14.9 w/o fuel because it is close to that enrichrcent which is being evaluated 

for storage. Two cases were studied. First, an assembly with an air 

reflector and then, one with a water reflector were selected. The 

experimentally deterwined critical dimrensions were employed in a neutron 

multiplication calculation. A successfu- calculation should yield unity.  

The unreflected critical calculation resulted in a neutron multiplication 

of 0. 99 whercas the reflected case resui ted in a va. ue of 00. There is 

no doubt that this agreement is somewhat fortuitous because exact details 

of the experimental configurations were not avaiiable for this calculation.  

It is reasonable to assume, however, that there is not more than two to 

three percent error in the storage evaluation. On this basis the safety 

of the storage procedure has been demonstrated.  

Prepared by: 

R. J. French 
(W) Atomic Powe-r Dept.



* 

1. Nuclear Safety Guide, TO 7016 (rev.), 961.  

(APD Calculations yield 2.7 inches as being safe) 

2. Application for Amendment, License Number S.M-38 (Docket 70-40) UUAEC.  

3. H. F. Henry, A. J. Mallet, andC. x. Nevlon, "Basic Critical Mass 
Information", K-lO19 (rev. 4), 1958.  

jL, 

5234



Page 8 

2. Vault 1-B 

This vault is used to store the freshly pressed (green) U02 pellets 
prior to sintering.  

Metal containers are used exclusively for containment of all material 

in this vault. The metal containers are stored in slab array, with fuel 
thic;iness of 2t- maxiimum used as the control. The metal racks accommodate 

5 slabs of 2½" thickness each, with a minimum separation between slabs 

of 12". This separation is sufficient to provide nuclear isolation in 

the event of water flooding. The individual arrays are nuclearly safe 

under rwodcrated and reflected conditions as demonstrated in paragraph V-B.  

Therefore, the vault will be nuclearly safe when completely water flooded.  

In the extremely unlikely event of complete water flooding, followed 
by draining, nuclear safety is still maintained. The containers used 
for storing the green pellets are of two general types, the first being 

sinmly an open-sided corrugated metal tray on which pellets are stacked 

end-to-end, and the second being metal five-sided open top boxes of 2½" 

maximum depth, with holes in the sides at the junction of the bottom and 

the sides, and in which pellets are replaced at random. Neither of these 

containers will hold water. A separate safety analysis. of these con

t:,.iners and Vault 1-B has been made by the Westinghouse Atomic Power 

Department, Forest Hills, Pennsylvania, and is appended to this document.  

This analysis demonstrates the nuclear safety of V-tult I-B.  

Under normally dry conditions the vault is known to be nuclearly safe 

since a cliain reaction cannot be attained with U-235 enrichments below 
5 per cent unmoderated.  

fAccidental dropping of - tray or container of pellets would not result 

in an uns:Lfe condition since a maximum of 52 pounds of pellets is con

t;Lined in any one boat or tray, and this safe batch weight includes a 

2.3 double batch allowance. Thus, dropping of a tray of pellets, combined 

with any one other coincident :occurrence will not result in criticality.  

A photograph of Vault 1-B is appended.  

3. Vault. -C 

This viult is used to store the same type of material as stored in 

vwult 1-B. The material is stored in identical containers in 42 thick 

s &1b, .C, ?. F 
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Mlemorandum 
'TO DonaI3d.A. 1Nsabaumerp chief DATE~ U2~~ 

Souarce & Speoia2. fticlear Materiales Br.  

FROM (Ch=z3esD..4 rakes, Chief: . V. .;, ,..  

Criticality EvaluationB.  

* ,SUBJECT: WESTINGHOUSE ELETRIC CORPORAZPIONtS MANUFAC!LURE Op yANMK III 
FUEL EL~EMENTS - juINE 1, 1962 - DOCIT 70-337

Ref : DIR:FKD

'''"-A'' 

A'''.

References:, (1) Report., WAFD.-L-lO1l, dtd Mayý -10,v 1-962 
(2) Meetings, Meierkord with USAE-DIlj,.  

May10,1962 (see CEB memo, to-Files' 
dtd May U1, 1962) 

(3)_ Tle con from YAeierkord. to, Durkan, M~ay 15#, 
X.962 (see %CEB memo to.Piles' dt4 May lJ$, 3.62) 7 

(4f memo, , buke to, Nussbaumers. dtd, May. 1%, 1962, 
5)Ltr,, Westinghouse to USAEC-DLR., dtd June 1, 

1962 (Supplementary information and correction 
to Report, WAFP-L-l0l).  

In response to your memorandum of June 5, 1962,, we have reviewed 
tbe latest suibmission vhich supplies additionial inforznatio~m~~ 
porting the May 10,, l.962 a~pplication (refereince 1)0 

The rmining outstanding problem areas as excposed by our memrand= 
*(referenice :5) ;1icbe: "*"' 

ýa. Shippiing proced=rst .: 

b. In-process container description.  

0 r~t- c. In-process criticality control.  

-- do Waste AIccuilgation control procedures in, ihe absfolutei 
air filters.  

Green pellet storage'justification in Vau2lts lan 13 G.. e 

Solutions to these problems as offered by reference 3'and the latest 
.submission (reference 5) are as follows: 

The 5ff diameter inner container for shipping finished rods to WA1PD 
is Schedule 40 pipe. Four such containers with 1211 separation as 
spaced by the 'outer bird~cage vill-be shipped, by ex=ive-lzse truck*

i



-2

All in-process containers are a maximvum of 2 1/2" in depth.  

This is a safe slab thickness for U02 powder at 16% enrichment 
under optimumly moderated and fully reflected conditions according 

to Figures I and 21 of TID-7016, Rev. 1.  

"In-process criticality control is based on safe slab (2 1/2") or 
safe diameter or safe mass batch of less than 52 pounds U02 .  

A mass control limit of 52 pounds U02 is imposed as the waste 

accumulation control limit on the absolute air filter. Accumula

tion will be determined by checking the pressure drop which is 

"calibrated to accumulation weight.  

With regard to the storage of green pellets (Vaults IJB and 1C) in 

pans having a maximum depth of 2.5", the applicant has employed a 
somewhat unconventional rationale in Judging the storage arrange
ment to be safe. After considerable study and an independent 
analysis of the proposed storage arrangement, we agree with Westing

"house that the storage plans are acceptable. We do not see how 

accidental criticality could occur.  

In conclusion, we recommend approval of Westinghouse's application 

"for amendmentto manufacture Yankee III fuel, dated May 10, 1962.  
as amended by telecon record (reference 3) and latest submission 
(reference 5)- In order to complete our written record, after the 

fact., we suggest that you ask Westinghouse to confirm the infor
mation 1Mr. Yierkord supplied verbally (3rd par. above) relative 

• •. 1 to controlling the accumulation of U02 on the air filter.  

There are still pending the applications relating to the general 

license request of Westinghouse. I'm sure that you appreciate 

the mixed-up state of those applications. It would be most ex
peditious if Westinghouse would resubmit these proposals in a new 

application. I am sure that both AEC and Westinghouse would save 

time and effort over and above that which would be required to 

"piece together all of the outstanding loose ends. If you agree, 

please so inform Westinghouse.
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Westinghouse Electric Corporation

Atomic Fuel Department Cheswick, Penna. , 
Telephones: BRoad 4-6300 

EMerson 2-4400

*
July 9, 1962

United States Atomic Energy Commission 

Division of Licensing and Regulation 

Washington 25, D. C.  

Attention: Mr. D. A. Nussbaumer, Chief 

Special Nuclear Materials Branch 

Sir:

I have accepted the position of Criticality Engineer at Cheswick, formerly 

held by Howard W. King, and would like to take this opportunity to introduce 

myself to you.  

The Atomic Fuel Division wants to up-date its Nuclear Safety information 

sources, manuals, and procedures, and would appreciate any information or help 

you can give. We also want to facilitate the approval of our "Criticality 

Control Procedures" and would appreciate receiving any guides or comments you 

may have that would help us achieve this end.  

Thank you for your help and information.

rýj L -' - .

ajb

Very truly yours) 

WESTINGHOUSE ELECTRIC CORPORATION 

Atomic Fuel Division 

W. D. Kelley 
Criticality Engineer

0' 
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Westinghouse Electric Corporation 

Atomic Fuel Department Cheswick, Penna.  

Telephones: BRoad 4-6300 

July 31, 1962 EMerson 2-4400 

United States Atomic Energy Commission 

Division of Licensing and Regulation 

Washington 25, D. C. / 

Attention: Mr. D. A. Nussbaumer, Chief' 
Special Nuclear Materials Branch 

Dear Sir: 

Reference is made to the telephone conversation between Mr. R. Layfield and 

Mr. L. A. Meierkord, Jr. on June 24, 1962, in which the waste material birdcage, 

Bureau of Explosives Permit No. 1405, was discussed. The discussion was relative 

to "Amendment to License SNM-338 for SELNI Core", WAFD-L-102, dated July 10, 1962.  

The bird-cage under discussion is to be used to ship wastes to a licensed 

recovery plant. Exclusive use service of either a Westinghouse or a recovery 

plant's truck will probably be used. The structural rigidity and the high 

degree of physical protection afforded the central containers by the birdcage 

structure is explained and shown in the accompanying sets of attachments.  

We feel that the birdcages are structurally sound and the controls used 

will preserve their integrity and assure nuclear safety.  

After reading the attachments please call us collect with your comments.  

Thank you for your cooperation.  

Very truly yours, 

WESTINGHOUSE ELECTRIC CORPORATION 
Atomic Fuel Division 

.)" W. D. Kelley 
"/j m Criticality Engineer 

Attachments " jcp? 0

A
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OPTIONAL FORM NO, 10 
5010-I OA 

UNITED STATES GOVERNMENT 

Memorandum 
TO :Alexander E. Aikens, Jr., Chief DATE: AUG 1 4 1 ...  

Process Evaluation Branch 

FROM :Donald A. Nussbaumer, C.e 
Source and Special NucJ44Materials Branch 

SUBJECT: WESTINGHOUSE (CHESWICK) LETTER OF JULY 31, 1962, PROVIDING: 
STRUCTURAL INTEGRITY DA%. OF SHIPPING PACKAGE (70-337) 

LR:JCD 

The subject letter is transmitted for your review. Please 
return it with your comments regarding the structural 
integrity of the package.  

Attachment: 
as stated
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Westinghouse Electric Corporation 

Atomnic Fuel Division A swick, Penna.  

Zrae-l A~eophones: 274-6300,ý 

362-4400 

September 4, 1962 

United States Atomic Energy Commission - P IviCin of 
Division of Licensing and Regulation 
Washington 25, D).C.,62 

Attention: Mr. D. A. Nussbaumer, Chief, DoCket offic•r • 
Special Nuclear Materials Branch 

Dear Sir: Kt\ 

Reference is made to Docket 70-337 in`which the waste product birdcage:f" 
the "Amendment to License SNM-338 for Selni Core", WAFD-L-102, dated July 10, .6., 
is being reviewed.  

Per my discussion with Mr. R. Iayfield of your office a drop test was per•.  
formed on a loaded birdcage. The results are attached.  

The proposed modification to the birdcage assures that under no circumstances 
will a metal can or polyethylene Jar get out of the central region of the birdcage.  
The structural integrity of the birdcage has been proved by the drop test.  

If there are any questions, please call us collect.  

Thank you for your cooperation.  

Very truly yours, 

WESTINGHOUSE ATOMIC FUEL DIVISION 

/I.  

91 711 W. D. Kelley 
'1 .Criticality Engineer 

:ajb ( 

Attach. 2 

cc: Mr. R. E. Tschiegg, WAPD 
E SEP n6i i962., 9 

U.S. Atomic n•mp .•,,og . . .

8T£2
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Docket 70-337 

On August 28, 1962, WAFD conducted a drop test on the waste shipping container, 

Bureau of Explosives Permit #1405. The birdcage was loaded with dirt to simulate 

actual uranium oxide powder loadings. There was a total load of 140 lbs. in the 

four polyethylene screw cap jars. The jars were loaded into 5-gallon metal cans 

and securely fastened in the birdcage in the normal manner.  

The birdcage was dropped onto the concrete floor of the WAFD Shipping Dock.  

This was the greatest drop available at WAFD. The birdcage was raised to a height 

of 27 feet (top of the birdcage) above the floor. A Release-A-Matic quick release 
ook was used to instantaneously drop the loaded birdcage. The birdcage was examined 

after the drop.  

There was no apparent damage to the birdcage structure resulting from the drop.  

A comparison of the attached photographs will show this. It is believed that the 

"results of this drop test validate the structural rigidity and integrity of the 

birdcage structure.  

There was a compression of the 5-gallon metal cans upon impact. The damage 

is shown by the photographs. The metal cans took most of the shock delivered to 

the central portion of the birdcage. The nature of the cans actually provided 

additional protection to the polyethylene jars by absorbing the shock.  

The polyethylene jars inside the cans were not ruptured nor did theylo'se any 

material. Only the jar in the bottom 5-gallon can was deformed at all. The top 

'was pushed down about 3/4 inch but no powder was lost.  

WAFD will modify the birdcages such that four (4) bars 'will be inserted around 

the central area periphery equidistant between the present four (4) bars so that 

under no circumstances 'would the cans or jars be able to approach the outside of 

the wire covered birdcage.
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Westinghouse Electric Corporation

Atomic Fuel Division Cheswick, Penna.  Telephones: 274-6300 

362-4400

September 26, 1962 

Mr. D. A. Nussbaumer 12 

Division of Licensing & Regulation 

United States Atomic Energy Commission 

Washington 25, D. C.  

Dear Mr. Nussbaumer: 

Transmitted herewith is a license amendment for License SNM-338 

for manufacture of SPERT fuel plates for Phillips Petroleum Co., Idaho 

Falls, Idaho. The SPERT fuel plates are needed by Phillips in the very 

near future, and your early review of this amendment is most respect

fully requested.

Schedular commitments would be 
October 22, 1962.

" "'M:"

jc /4�k }

facilitated by approval by

Very truly yours, 

WESTINGHOUSE ATO FUK D SION 

L. A. Meierkord, Jr.  

Manager of Marketing

:ajb

Attach.  

cc: Mr. R. E. Tschiegg, WAPD * � N

---

\

/I--,
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K Filo Cop:

Amendment to License SNM--333 

For

WAFD-L-!04
SPERT Core

Submitted by 

Westinghouse Electric Corporation 
Atomic Fuel Division 

Cheswick, Pennsylvania

prepared by: 

W0 D. Kelley 
Nuclear Safety Engineer

\ 
/ 

�2 K7) 

I

Manager of Marketing

C -, '4-

I
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I. INTRODUCTION 

The Westinghouse Electric Corporation, Cheswick Divisions, Atomic Fuel 

Division, Cheswick, Pennsylvania, submits the following information in 

request to fabricate, inspect and package plates for the SPERT Core under 

the Phillips Petroleum Company specification SPT-1032 and SPT-1029, 

Revision 1.  

SPERT fuel plates consist of highly (93%) enriched 24 weight percent uranium, 

76 weight percent aluminum and 13 weight percent uranium, 87 weight percent 

aluminum, completely enclosed in aluminum cladding. The plates will contain 

(14) grams or seven (7) grams of U-235. The plates are 25-1/8 inches by 2.7 

inches by .060 inches.  

The plate fabrication will be done in Line 4 of Building 5-B. The final 

fabrication steps, inspection, and preparation for shipment of these 

components will be performed in the Assembly Area of Building 5-B.  

A diagram of Building 5-B is included in Appendix I.  

Since there are 'wo loadings involved, the heaviest loading is assumed 

for nuclear safety considerations and all material will be handled accordingly.  

-Less than 45 kgs. of U-235 will be required for fabrication.

A process outline is included in the Appendix.



II. PERSONNEL AND ORGANIZATION 

The responsible personnel concerned with activities proposed under this 

report are: 

A. Mr. W. R. Ellis 
General Manager, Atomic Fuel Division 

B. S. - Electrical Engineering 
Missouri School of Mines 
19 years with Westinghouse 

B. Mr. L. A. Melerkord, Jr.  
Manager of Marketing, AFD 

B. S. - Industrial Engineering 
Iowa State University 
4 years - Los Alamos Scientific Laboratory 

5 years - Rocky Flats Plant 

5 years - Atomic Fuel Division 

C. Mr. R. E. Bish 
Manager of Commercial Manufacturing 

B. S., M. S. - Metallurgical Engineering 

Carnegie Institute of Technology 

10 years - Westinghouse Engineering 
6 years - Westinghouse Atomic Fuel Division 

D. Mr. P. J. Koppel 
General Foreman, Commercial 

B. S. - Electrical Engineering 

Missouri School of Mines 

E. Mr. F. Cellier 
Supervisor of Manufacturing Engineering 

B. S. - Natural Science 
Rutgers University 

F. Mr. B. J. Bossick 
Supervisor of Production Planning

20 years - Westinghouse Electric Corporation



II. PERSONNEL AND ORGANIZATION (CONT.)

G. Mr. R. H. Vogt 
SPERT Project Engineer 

B. S. - Metallurgical Engineering 
Carnegie Institute of Technology 
1-1/2 years - Westinghouse Atomic Fuel Division 

H. Mr. P. K. Morrow 
Supervisor of Accountability 

B. S. - Lebanon Valley College 
10 years - Materials Control, Monsanto Chemical Company 

5 years - Materials Control, Westinghouse Electric Corporation 

J. Mr. L. P. Hackler 
Health Physicist 

B. S. - Western Kentucky State College 
Vanderbilt University 
(AEC Radiological Physics Fellowship - 1958- 1959) 
1-1/2 years - Westinghouse Atomic Fuel Division 

K. Mr. W. D. Kelley 
Nuclear Safety Engineer 

A. B. - Villa Madonna College 
M. S. - University of Cincinnati 
6 years - National Lead Company of Ohio 
(AEC Feed Materials Production Center) 

L. Mr. J. J. Groch, Jr.  
Nuclear Materials Control Administrator 

B. S. - Elmhurst College 
M. S. - Loyola University 
5 years - Argonne National Laboratory 

Other Westinghouse personnel, located at nearby sites will provide 
consulting services: 

A. Mr. E. C. Barnes 
Manger, Radiation Protection 

B. S. - Pennsylvania State University 
2 years - Westinghouse Engineering 
16 years - Westinghouse Headquarters Industrial Hygiene 
11 years - Manager, Industrial Hygiene, Bettis Atomic Power Laboratory 
Presently - Manager, Radiation Protection, Atomic Power Group



II. PERSONNEL AND ORGANIZATION (CONT.) 

B. Mr. H. W. Speicher 
Administrator, Industrial Hygiene 

M. S. - Ohio State University 

10 years - Industrial Hygiene Engineer 

13 years - Administrator, Westinghouse Headquarters Industrial

Hygiene



III. PROCESS AND FLOW OF WORK

A. Process 

The uranium (fully enriched) is shipped to WAFD in birdcages which 
assure 12 inches separation. The birdcages are received at the WAFD 
Receiving Area where they are inspected for shipment damage. The 
incoming material is weighed after unpacking before it is stored in 
Vault 4-A. This weight assures that the proper quantity of uranium is 
present and that no extraneous material such as water has been 
inadvertently added to the container. The material is stored in the 
Highly Enriched storage racks of Vault 4-A. (See Appendix) 

At the start of processing, uranium is moved from the Vault to the 
Charge Preparation Room (adjacent to the vault) where no more than 
one batch will be weighed for introduction into the manufacturing 
system. No other special nuclear material will be allowed in the 
Charge Preparation Room.  

The uranium is hand carried in a 2-1/2 inch I.D. cylinder to the 
melting area for alloying with the aluminum, The aluminum is melted 
in a five inch I.D. crucible.  

The alloy is cast into a six inch by 13-1/2 inch by 1-1/8 inch ingot.  
It is rolled to a dimension of six inches by 88 inches by 1/4 inch.  
About the top 15 inches is coaped off prior to rolling. The ingots in 
the heavy duty furnace are I a ed from each other. All subsequent 
manufacturing operations are performed in safe batch sizes or less. The 
safe batch size calculation is contained in Section IV, 

B. Fuel Movements 

All fuel material will be moved on movecarts in safe batch size 
quantities or less. A minimum of six (6) inches of separation from 
the fuel to the outside of the movecart will be used to provide 
isolation from an adjacent movecart for the contingency of flooding.  

C. Shipping 

Completed fuel plates will be packed in approved shipping containers 
supplied by Phillips Petroleum Company. WAFD will not ship the plates.



III. PROCESS AND FLOW OF WORK (CONT.)

D. Process Wastes 

Waste streams consist of grinding sludge, floor sweepings, filters, 
chemistry laboratory residues, combustible wastes, and non-combustible 
wastes. In all instances, either mass control or geometry control is 
utilized.  

Contaminated ,ater generated by grinding or machining is filtered 
or centrifuged to remove fines before recirculation to the machine.  
The residues of filtration or centrifugation are collected and packaged 
in five inch I.D. cans for shipment for reprocessing.  

Floor sweepings are collected and packaged in five inch I.D. cans 
for shipment for reprocessing.  

Filters are weighed before and after use, and safe mass control 
is used to limit packing in a drum for either recovery or burial.  

Chemistry laboratory liquid wastes are collected in five inch diameter 
cylinders snd shipped in safe geometry containers, or batched to a 
350 gram U-235 maximum and shipped as safe mass. Solid wastes are 
packaged in five inch I.D. cans for shipment for reprocessing.  

Combustible wastes are collected in metal drums and are stored out
side the building on a concrete pad. These drums are shipped to a 
licensed incinerator for disposal.  

Non-combustible solid iaste is packaged in metal drums to such a 
weight that the U-235 does not exceed 350 grams. This limit is not 
approached since this waste consists mostly of contaminated hardware.  

The birdcFge used to ship the process wastes will consist of a central 
five inch I.D, Schedule 40 or heavier pipe and a birdcage structure 
covered with wire that will assure 12 inches separation. The shipping 
container is covered by Bureau of Explosives Permit No. 963. A diagram 
of the shipping container is included in the Appendix. When these 
birdcages are used fcr shipping liquid wastes, the liquid will be 
packed in a polyethylene bottle with a tight threaded cap, to a maximum U-235 content of 350 grams. These bottles will be centered in a metal 
container and packed with an absorbent material. These metal containers 
will then be placed in the five inch I.D. birdcage pipe.



III. PROCESS AND FLOW OF WORK (CONT.) 

E. Scrap Accumulation and Recovery 

All scrap will be collected after each batch is melted and after each 
shearing operation. The alloy scrap will be collected in five inch 
diameter cylinders and stcred in Vault h-A. If the scrap is in the 
form of a plate, it will be stored in a 1.5 inch slab radk located 
in Vault 4-A. All reclamation operations will be conducted in safe 
batch size quantities or less.



IV. NUCLEAR SAFETY LIMITS AND STORAGE

A. Batch Size Determination 

The safe batch size for the uranium aluminum alloy is given below.  

After alloying, the reduced density of the U-235 allows a factor 
of six to be applied to the mass limit (TID-7ol6, Revision 1, Page 23, 
fractional density of 0.044).  

Safe batch size is 350 grams X 6 = 2,100 grams of U-235.  

B. Ingot, Core and Plate Batch Size 

1. For ingot - one ingot will be considered a safe batch size.  
An ingot will contain a maximum of 1400 grams of U-235.  

2. Foi fillers and plates - the calculation is given below.  

2100 grams 4 14 grams = 150 Cores or Plates 

C. Cylinder Determination 

For solutions and residues, a maximum safe cylinder diameter of five 
inches is specified. This value was obtained from TID-7016, Revision 1, 
Figure 3, Safe Diameters of Isolated Cylinders of Homogenous Water 
Mbderated Uranium (93.5% U-235), and assumes full reflector conditions.  
Use of this value is also confirmed by K-1019, Criticality Data and 
Nuclear Safety Guide Applicable to the Oak Ridge Gaseous Diffusion Plant, 
Table XIII, Dependence of Nuclearly Safe Geometric Variables Upon U-235 
Enrichment.  

D. Batch Size for Solution Work 

A limit of 350 grams of U-235 is specified for all work involving corrosive 
liquids. Therefore, the safe batch size for plates or fillers is specified 
as 25.  

E. Storage 

Storage of all material will be in Vault 4-A. The solid angle calculations 
on Vault k-A were submitted as part of amendment to License SNM-338 for 
the ATR Project dated April 25, 1962 and June 13, 1962. The vault will 
remain the same as specified with the exception that 2.5 inch horizontal 
columns will be replaced with racks of 1.5 inch slab geometry. The 
solid angle calciulations for these configurations are included in the 
Appendix.



V. HEALTH PHYSICS CONTROL 

Reference is made to the manual: Westinghouse Electric Corporation, Atomic 

Fuel Division, Cheswick, Pennsylvania, Health Physics Manual WAFD-HP-103, 

Revision 3, March 1, 1962. Ch addition, the commitrre-nts made for the 

ATR License Amendment will be adhered to for this project)



VI.. RADIATION DETECTORS 

The radiation detectors are connected in a multiple series circuit to 
obtain a coincidence feature that will necessitate two radiation detectors 
sensing the gamma radiation before the evacuation signal can be activated.  
This in no way impairs the speed or effectiveness of the system. It does, 
however, provide protection against false alarms.  

Calculations show the compatibility and adequacy of the radiation detector 
locations with the coincidence features. A nuclear incident which will 
generate a radiation level of 300 rem. per hour at one foot from source 
at the incident was assumed in the final location and the number of 
radiation detectors needed. This is in accordance with 10CFR 70.24 (1) 
10 to 20 mr. per hour has been set as the alarm level.  

The radiation detectors used by Westinghouse Atomic Fuel Division are 
Model GA-2 designed and furnished by Nuclear Measurement Corporation of 
Indianapolis, Indiana. The following are some of the features of the 
Model GA-2 radiation detector.  

A. The GA-2 is designed specifically to satisfy the requirements 
of Part 70.24.  

B. The GA-2 scale goes from 0.05 to 50 mr./hr.  

C. The response time of the Model GA-2 is less than 1/2 second.  

D. The GA-2 cannot jam at high field intensities, short of melt 
down.  

E. The Yodel GA-2 radiation detector is supplied with a small 
gamma source attached to the detector. The GA-2 indicates 
with this source approximately 0.08 mr./hr.  

F. If a component failure occurs, the indicating meter will strike 
the lower contact, closing a relay which will light the amber 
light on the unit itself and at the monitor control panel 
located in the Atomic Fuel lobby. The amber light indicates a 
failure in either the component itself or a power failure.  

G. A bell and red lamp indicate alarm level. The siren is connected 
to this same relay switch.  

In addition to the siren being activated automatically, they can 
also be activated manually. There is a manual control switch 
for each facility that can be operated from the Atomic Fuel 
Division lobby. To operate the signal, simply break the glass 
with the small hanmer attached to the signal box. The siren will 
then sound. automatically.



VI. RADIATION DETECTORS (CONT.)

The Appendix shows the locations of the radiation detectors.  
coverage of all areas in which special nuclear materials are 
or stored is provided by the monitoring alarms.

Complete 
handled, processed

The radiation detectors are tested every three months using a low level 
radiation source. This testing involves a functional check of the entire 
system from the radiation detector up to and including the alarm signal.
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VII. EXPOSURE DETERMINATION 

All employees have a 0.010" X 0.25" X 1" strip of indium foil in their 
identification badge. Thus if a nuclear incident occurs, these strips 
of indium foil will become radioactive by neutron bombardment. The 
Assembly Point Control Team will survey these identification badges and 
if they read above 0.5 mr./hr. then the employee will be sent to the 
Medical Point at once.  

Since most of the employees are not required to wear film badges, they 
(film badges) are placed at each exit and will be picked up by certain 
designated personnel and analyzed as soon as possible.  

NOTE: The time and the intensity (mr./hr.) that the indium 
foil was found to be radioactive must be recorded.  
Also, the time that the film badges were picked up must 
be recorded.
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The following process outline is believed to be that which will be used 
for the routine manufacturing operations. The Nuclear Safety principles and 
controls already specified will be followed in all Inspection operations, 
reclamation of material and minor modifications in the manufacturing process 
outline. Should there be any major modifications, approval will be obtained,

1. Prepare Melt Charge 

2. Melt and Cast Ingot 

3. Hot Roll Ingot 

4. Punch Fuel Cores 

5. Clean Fuel Cores (Vapor Degrease) 

6. Assemble Packets 

7. Weld Packet 

8. Hot Roll Packet 

9. Blister Anneal 

10. Surface Preparation (Pickle) 

11. Rough Shear 

12. Cold Roll and Level Roll 

13. Fluoroscope 

14. Decamber 

15. Punch Holes 

16. Shear Width and Length, and Corners and Deburr.  

17. Inspection

18. Pack for Shipment



APPENDIX 

VAUL 4-A 

The same type 1.5 inch slab racks as specified in License to Amendment SNM-338 

dated April 25, 1962, and June 13, 1962, will be used on both walls to store 

alloyed fuel material for the SPERT Contract. The critical ieraction. on this 

side will be on a central point of the existing slab rec n- ab Foveri , 
the calculation the opposite wall will be considered as'feqi. slab covering 

the entire wall. -" I/1D 

?& 

_.L _ = ab cos@ a = 20,: •.c 2o 

L =121 CosQ 9 0.45 
q = y ) ý+(5 =ll.1 11.1 

. (20) (12) (.45) 0.864 

The interaction is less than one (1) steradian.  
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Westinghouse Electric Corporation

Atomic Fuel Division Cheswick, Penna.  

Telephones: 274-63oo 

362-4400

October 2, 1962 

Mr. D. A. Nussbaumer t 

Division of Licensing & Regulation 
United States Atomic Energy Commission 
Washington 25, D. C.  

Dear Mr. Nussbaumer: 

This letter is to advise you of a change in destination for 
encapsulated and sealed rods shipped under amendment to License SNM-338 
for SELNI Core, WAFD-L-102, July 10, 1962.  

The SELNI rods were to be shipped to Westinghouse Atomic Power 
Division, Forest Hills, Pennsylvania, on a Westinghouse vehicle, ex
clusive use service. The rods will now be shipped to L & S Machine Co., 
Latrobe, Pennsylvania.  

There will be no change in shipping arrangements or shipping con

tainers.  

Thank you for your cooperation.

Very truly yours, 

WESTINGHOUSE ATOMIC FUEL DIVISION 

W. D. Kelley 
Criticality Engineer

:ajb
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OPTIONAL FORM NO. 10 
50 10-104 

UNITED STATES GOVERNMENT 

Memorandum 
TO : Files DATE: 10/9/62 

FROM Frances K. Durkan 
Criticality Evaluation Br.  

SUBJECT: TELECON oP OCTOBER 9, 1962 WITH W. D. KELLEY, CRITICALITY ENGINEER, 

WESTINGHOUSE ELECTIC CORP. RE STORAGE OF YAM= CORE III RODS 

DOCKET 70-337 

Upon review of the September 21, 1962 application, requesting 

amendment to License SNM-338 to use a 4" infinite slab for 
loaded and welded Yankee Core III rod storage, the subject 
telecon was made and the following confirmations were requested: 

1, Storage will be in the inspection area of Bldg. 5B.  

(The designated area will be described by specific reference 
to previous application).  

2. The tray-shelf arrangement will not permit water 
retention between unflooded subject rods.  

3. The storage arrangement proposed is identical to 
that described by Westinghouse Atomic Power Division 
in its application for amendment, License S14-38 - Docket 
70-43, dated May 18, 1962.  

4. The subject special nuclear material, with a ma-.-.  

storage dimension of 9', will be isolated from all other 

S124 (viz, the EGCR rods at 2.46% enrichment) in the in
spection area by 12' minimum separation distance.  

5. The initial application dated September 11, 1962 is 
superseded by application dated September 21, 1962.



OPTIONAL FORM NO. 10 

UNITED STATES GOVERNMENT 

Memorandum
TO • Donald A, N"sbaumer Chief 

Source & Special Ifclear Mtaeria3 Br.

DATE: October 10., 1962'

Charles D. ake., Chief 
Criticality Evaluation Br.

SUBJECT: .STINGHOUSE ELECTRIC CORP. OCTOBER 9, 1962 TWX SUPPLEMENTING 
S21, 1962 APPLICATION - DOCKET 70-57

DLR:FKD 

We have revieved the subject supplemental data which sUPPorts 

the September 21, 1962 application requesting amendment to 

License SNM-338 to use a 4" infinite slab for loaded and wided 

Yankee Core III rod storage.  

The subject TWX satisfactorily resolves all the outstanding 

issues.  

In conclusion, ve recommeend approval of the subject ap•lication, 

as supplemented by the subject TWX, but request that you incorpo

rate the following provisr.7Irom fSetion 70.57 of 10 CFR 70,• a 
proposed., in your confirming correspondence to the applicat:i 

"An array of special =mclear material shall be 

considered isolated froi another array of special 

nuclear material if the separation is greater than 

the larger of the following distances:

aj.,.twelve feet.* or

b. the greatest distance across an orthographic 
projection of either array on a plane perpen
dicular to a line Joining their centers."

Attachment: 
TwX fm WEC dtd 10/9/62

CC: R. LWyfield

FROM

Bef:

6ý,,e ý4



OPT(ONAL FORM NO. 10 
5010-104 

"UNITED STATES GOVERNMENT 

Memorandum
Files

TO DATE: October 17, 1962

FROM : Frances K. Durkan 
Criticality Evaluation Br.

SUBJECT: wESTINGHOUSE ELECTRIC CORP. TELECON OF OCTOBER 17, 1962 WITEE 
W.D. KELLEY, CRITICALITY ENGINEER, REGARDING APPLICATION DATD 
s amABEP 26, 1962 - DOCKET 70-337 

By license application dated September 26, 1962, Westinghouse 
has requested amendment to License SNM-338 to allow fabrication, 
inspection and packaging of SPERT fuel plates for Phillips Petro
leum Co. SPERT fuel plates consist of highly enriched (93%) 24 w/o 
uranium, 76 w/o aluminum and 13 w/o uranium, 87 w/o aluminum, com
pletely enclosed in aluminum cladding. Each plate will contain 7 
to 14 grams U-255 and will measure 25 1/8" x 2.7" x .06"..A total.  
of less than 45 kg. U-235 will be required for the plate fabrication 
which will be done in Line 4 and the Assembly Area of Bldg. 5-B.  

By the subject telecon we have requested the applicant to confirm 
the following: 

1. T3he subject special nuclear material will be isolated 
from other SNM or proven to be nuclearly safe in the presence 
of other SNM (viz, SELNI low enriched oxide) in the Assembly 
Area.  

2. At the start of processing, uranium is moved from the highly 
enriched storage racks of Vault 4A to the Charge Preparation 
Room in a safe diameter (2.5" I.D.) container. No more than 
one weighted-out batch contained in the safe diameter container 
will be introduced into the manufacturing system.

3. Nuclear safety of the 
is based on safe diameter 
from interaction with the 
dated June 13, i962).

highly enriched storage in Vault 4A 
(2.5" I.D. containers) which is safe 
5" I.D. scrap cylinders (see application

4. Ingots (1.4 kg U-235) are isolated in the case of flooding 
in the heavy duty furnace. No more than two ingots will be 
present in the oven at any one time.

Z.._ 7. .;.  

A<:7>-:
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5. The amount of U-235 in the form of clad plates or cores 
when added to the U-235 in any solution bath will not exceed 
350 grams U-235 total.

6. Solid angle calculations for plate storage in Vault 4Ac 
considering each 1.5" thick slab as a unit, results in a 
total solid angle of less than one steradian.  

If approval for the process waste 5" I.D. container enclosed in 
a wire mesh-covered birdcage (Bureau of Explosive Permit No. 965) isr 
requested under this license amendment, we would request shippingp 
procedures.
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Westinghouse Electric Corporation ' Q 

Atomic Fuel Division Cheswick. Penna.  

Telephones: 274-6300 

362-4400 

October 18, 1962 

OCT 22B 196D" 7 
Mr. D. A. Nussbaumer 
Division of Licensing and Regulation 
United States Atomic Energy Commission L .  
Washington 25, D. C.  

Dear Mr. Nussbaumer: 

Transmitted herewith is a license amendment for License SNM-338 for the 
fabrication of SELNI Fuel Assemblies.  

As you know, Mr. W. D. Kelley has recently joined. our staff as Nuclear 
Safety Engineer from National Lead Company of Ohio. I feel it desirable for 

your staff and Mr. Kelley to become better acquainted so that he may more fully 
understand and fulfill your requirements. If any questions should arise on 
this License Amendment request, please feel free to call me and I will arrange 
for Mr. Kelley to go to Washington to meet with you and/or your staff at your 
earliest convenience.  

Due to schedular commitments, approval is respectfully requested by 
November 20, 1962.  

Very truly yours, 

OCED WESTINGHOUSE ATOMIC L N.  

0 C T 2,2, 9 62 ~ L( 

L. A. Mei rkord, Jr.  
Dcket off icer Manager of Marketing 

:ajb 

Attach.  

cc: Mr. R. E. Tschiegg, WAPD ."." - ..  

,3883



Aimendment to License SNM-338 
For 

Selni Core "Fuel Assembly"
WAFD-L-105

Submitted by 

Westinghouse Electric Corporation 
Atomic Fuel Division 

Cheswick, Pennsylvania

Prepared by 

W. D. Kelley 
Nuclear Safety Engineer

Approved by ' /// 

L. A. Mejierkord, Jr, -/ 

Manager of Marketing

222 R R.'
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I .1 MR0DWTION 

The Westinghouse Electric Corporation, Cheswick Divisions, Atomic 

Fuel DivisiOn, Cheswick, Pennsylvania, submits the following information 

in request to fabricate, inspect, and package the Selni Core "Fuel 

Assemblies".  

The work to be carried out under this Amendment to License SNM-338 

request will consist of the fabrication, inspection and packaging of the 

Fuel Assemlbies from rods manufactured under Amendment to License SNM-33 8 

for Selni Core, WAFD-L-102, dated July 10, 1962, Docket 70-337.  

The work will be done in the Commercial High Bay Manufacturing 

Facility. Diagrams of the plant layout and of the Commercial High BaY 

Manufacturing Facility in the New Products Building are included in the 

Appendix.  

The Selni Fuel Assembly consists of 208 fuel rods mechanically, 

fastened into a frame. The overall dimensions of the Fuel Assembly are 

8 inches by 8 inches by 126 inches. The fuel rods are 109 inches in 

length by 0.390 inches in diameter. The weight of the Fuel Assembly is 

about 1500 pounds.



II. PERSONNEL AND ORGANIZATION

Mr. R. K. McDevitt 
General Manager, Cheswick Divisions and Atomic Fuel Division 

27 years - Westinghouse Management 
2 years - Cheswick Divisions 

Mr. W. R. Ellis 
Manager, Atomic Fuel Division, Commercial 

B. S. - Electrical Engineering 
Missouri School of Mines 
19 years with Westinghouse 

Mr. L. A. Fjierkord, Jr.  
Manager of Marketing 

B. S. - Industrial Engineering 
Iowa State University 
4 years - Los Alamos Scientific Laboratory 
5 years - Rocky Flats Plant 

5 years - Westinghouse Atomic Fuel Division 

Mr. R. E. Bish 
Manager of Commercial Manufacturing 

B. S., M. S. - Metallurgical Engineering 
Carnegie Institute of Technology 
10 years in Westinghouse Engineering 

6 years - Westinghouse Atomic Fuel Division 

Mr., P. J. Koppel 
General Foreman, Commercial 

B. S. - Electrical Engineering 
Missouri School of Mines 

Mr. F. Cellier 

Supervisor of Manufacturing Engineering 

B. S. - Rutgers University 

Mr. B. J. Bossick 
Supervisor of Production Planning

20 years with Westinghouse Electric Corporation



II. PERSONNEL AND ORGANIZATION (CONT.) 

Mr. P. K. Morrow 
Supervisor of Accountability, Health Physics and Nuclear Safety 

B. S. - Lebanon Valley College 
10 years - Materials Control, Monsanto Chemical Company 

5 years - Materials Control, Westinghouse Electric Corporation 

Mr. W. D. Kelley 
Nuclear Safety Engineer 

A. B. - Villa Madonna College 
M. S. - University of Cincinnati 
6 years - National Lead Company of Ohio 
(AEC Feed Materials Production Center) 

Mr. W. D. Kelley 
Interim Health Physicist 

Mr. E. C. Barnes 
Health Physics Consultant 

Mr. J. J. Groch 
Nuclear Materials Control Administrator 

B. S. - Elmhurst College 
M. S. - Loyola University 
5 years - Argonne National Laboratory 

Other Westinghouse personnel, located at near-by sites will provide 
consulting services: 

Mr. E. C. Barnes 
Manager, Radiation Protection 

B. S. - Pennsylvania State University 
2 years in Westinghouse Engineering 
16 years - Westinghouse Headquarters Industrial Hygiene 
11 years - Manager, Industrial Hygiene, Bettis Atomic Power Laboratory 
Presently - Manager, Radiation Protection, Atomic Power.Group 

Mr. H. W. Speicher 
Administrator, Industrial Hygiene 

M. S. -Ohio State University 
10 years - Industiral Hygiene Engineer 
13 years - Administrator, Westinghouse Headquarters Industrial Hygiene



. VI. PROCESS AND FLOW OF WORK 

Fuel Rod Transfer 

Fuel rods will be moved from Building 5-B after fabrication and 

inspection to the High Bay Commercial Manufacturing Facility, a distance 

of about 1000 feet. The transfer will be made using the Selni Transfer 

Box (see Appendix). The two slabs of the transfer box will each be 

restricted to two (2) inches in height and 120Q pounds combined weight.  

The on site transfer will be made by the exclusive use of a Westinghouse 

vehicle.  

Rod Storage and Handling 

The fuel rods will be stored in a safe slab geometry in the Fuel Rod 

Storage Area. All rod storage and handling operations will use the-safe 

slab geometry as the nuclear safety control.  

Fuel Assembly Fabrication 

The Fuel Assembly fixture holds the assembly in a fixed horizontal 

position. Rods will be individually loaded from either end. The rods 

that are to be loaded into the Assembly fixture will be kept one (1) foot 

away from the Fuel Assembly. Fuel Assemblies, comprising 208 rods, will 

be put together one at a time.  

Fuel AssemblY Operations and Movements 

After the Fuel Assembly is completed, it is moved into a vertical 

position by a crane. The Fuel Assembly will be retained in the vertical 

position for all subsequent operations and inspections.  

All Fuel Assembly movements will be made by crane. The Fuel Assemblies 

can not be moved over any other fuel material as there is insufficient 

cclearance to move the Fuel Assembly over another Fuel Assembly or the rod 

storage racks. All Fuel Assemblies will be separated by at least 12 inches.  

The weight of the Fuel Assembly (about 1500 pounds) makes movements by 

crane a necessity as there will be no wheeled vehicles available.  

All assembly, inspection and repair operations will be done dry.  

Cleaning will be done in ewa••1: Only one (1) Fuel Assembly will 

be in the cleaning operation at one time. The Fuel Assembly will be 

supported by a crane and the crane can support only one (1) Fuel Assembly 

so there is no chance of overloading any single tank or loading adjacent 

tanks. Fuel rods are leak tested and inspected for integrity, so it is 

very unlikely that there would be any defective rods for water to enter.

'. . . 1 6



I III. PROCESS AND FLOW OF WORK (CONT.)

Completed Fuel Assembly Storage 

The Fuel Assemblies will be stored in the Assembly Storage Area in 
the vertical position. A separation of one (1) foot will be maintained t 
between Fuel Assemblies.  

Shipping 

The Fuel Assemblies will be loaded individually into approved shipping' 
containes provided by Westinghouse Atomic Power Division, Forest Hills, 
Pennsylvania. Shipments will be made according to the approved instructions 
of the Atomic Power Division.  

Process Wastes 

Since there will be no exposed fuel in any of the operations, there 
should be no uranium bearing process wastes. If any contaminated waste 
should develop, it will be handled according to the requirements of 
Amendment to License SNM-338 for Selni Core, dated July 10, 1962, 
Docket 70-337.



IV. NUCLEAR SAFETY LIMITS 

Fast Criticality Control 

The highest enrichement in the Selni Core is 3.90 v/6 U-235.  A fast reaction is not possible with this or lower enrichments.  

Slab Determination 

A safe slab thickness of 3.5 inches has been specified. This value for the sealed fuel rods is taken from TID-7016, Revision 1, Page 21.  The 3.5 inch slab is used for the Selni sealed rod operations in Building 5-B.  This value was approved for Amendment to License SNM-338 for Selni Core, 
WAFD-1-1.02, dated July 10, 1962.  

Fuel Assembly 

Westinghouse Atomic Power Division, Forest Hills, Pennsylvania, has performed a safety analysis for the manufactured Fuel Assembly. (RD-NE-109).  The multiplication factor of the fully loaded assembly has been determined 
to be 0.78 for a fully moderated and reflected system. A copy of the safety analysis certification is included in the Appendix, The analysis was performed using the standard WAPD design techniques as approved for use in their Amendment to License SNM-38 for Yankee Core III, dated May 18, 1962, 
Docket 70-43.  

Slow Neutron Isolation 

All Fuel Assemblies, and rod slab configurations will be sepaiated by 12 inches to insure isolation in case of flooding. In the liquid cleaning tanks only one assembly will be in the area at a time so interaction will 
not be a problem.



V. HEALTH PHYSICS CONTROL 

Reference is made to the manual: 

Westinghouse Electric Corporation 

Atomic Fuel Division 

Cheswick, Pennsylvania 

Health Physics Manual WAFD-HP-103 

Revision 3. March 1, 1962 

Provisions of the Health Physics Manual will apply to and be extended 

to cover the Commercial High Bay Manufacturing Facility in which the 

Fuel Assembly fabrication will be performed.



VI. RADIATION DETECTORS 

The radiation detectors are connected in a multiple series circuit to 

obtain a coincidence feature that will necessitate two radiation detectors 

sensing the gamma radiation before the evacuation signal can be activated.  

This in no way impairs the speed or effectiveness of the system. It does, 

however, provide protection against false alarms.

-/ Calculations show the compatibility and adequacy of the radiation detector 

, locations with the coincidence features. A nuclear incident which will 

generate a radiation level of 300 rem. per hour at one foot from source 

at the incident was assumed in the final location and the number of 

radiation detectors needed. This is in accordance with 1OCFR 70.24 (1)v

V e" 0  •.•% 10.to 20 mr. per hour has been set as the alarm ±eve±.  

5(YM ••) The radiation detectors used by Westinghouse Atomic Fuel Division are 

•" /• Model GA-2 designed and furnished by Nuclear Measurement Corporation of 

/ • jiz• ianapolis, Indiana. The following are some of the features of the 

• • Model GA-2 radiation detector.  

SA. The GA-2 is designed specifically to satisfy the requirements 

of Part 70.24.  

B. The GA-2 scale goes from 0.05 to 50 mr./hr.  

C. The response time of the Model GA-2 is less than 1/2 second.

/�At 

(I,.>

D. The GA-2 cannot jam at high field intensities, short of melt 

down.  

E. The Model GA-2 radiation detector is supplied with a small 

gamma source attached to the detector. The GA-2 indicates 

with this source approximately 0.08 mr./hr.  

F. If a component failure occurs, the indicating meter will strike 

the lower contact, closing a relay which will light the amber 
light on the unit itself and at the monitor control panel 

located in the Atomic Fuel lobby. The amber light indicates a 

failure in either the component itself or a power failure.  

G. A bell and red lamp indicate alarm level. The siren is connected 

to this same relay switch.  

In addition to the siren being activated automatically, they can 

also be activated manually. There is a manual control switch 

for each facility that can be operated from the Atomic Fuel 

Division lobby. To operate the signal, simply break the glass 

with the small hammer attached to the signal box. The siren will 

then sound automatically.

/ -

e ,



VI. RADIATION DETECTORS (CONT.) 

The Appendix shows the lofzaticnko the radiation detectors. Complete 
coverage of all areas in which special nuclear materials are handled, processed 
or stored is provided by the monitoring alarms.  

The radiation detectors are tested every three months using a low level 
radiation source. This testing involves a functional check of the entire 
system from the radiation detector up to and including the alarm signal.



VII. EXPOSURE DETERMINATION 

All employees have a 0.010" X 0.25" X l" strip of indium foil in their 

identification badge. Thus if a nuclear incident occurs, these strips 

of indium foil will, become radioactive by neutron bombardment. The 

Assembly Point Control Team will survey these identification badges and 

if they read above 0.5 nr./hrj then the employee will be sent to the 

Ijdical Point at once.  

Since most of the employees are not required to wear film badges, they 

(film badges) are placed at each exit and will be picked up by certain 

designated personnel and analyzed as soon as possible.  

NOTE:- The time and the intensity (mr./hr..) that the indium 

foil was found to be radioactive must be recorded.  

Also, the time that the film badges were picked up must 

be recorded.
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RD-IE -1019

AT_001M,1IC FUEL DEL 2-R•7T•T 

L. A. Meieikord, Manager 

c I re e•or. i an 

T,. 7.

Atomic Power Division 

', ,': October 5, 1962 

Criticality for One 
Selni fl'uml Atse-:b~y

In order -o deter=ine the criticali-ty of one Sti'_Li fuel assembly 
Jn in x, a calculatio s bn o0rfr..eu u-sing y.--aI.- iesion'! 

dltribuioun analysis a-.....y l e... h. h e.. .. n 
o-f the Selni first core (3.90 w/o) was used and the assembly was completely.  
surrounded by water. The neutron :cultitifc n w,,as found to be 0.78.  

It haS bean de:onstrated on tae o1*f cc:orl "son 
that this method of computing h~e neu-uron mltipicanion is accurate to withia 

15. There is sufficient margin between uhe co-o•uted value of multiplication 
for a single assembly and criticality to ensure safety anyI ue assemblyt pload sinile Sewt fuel assembly place' in wa'er.

rDevelopment - Nuclear Design Group Nuclear Engineering Sec. D. L. Miller

Approv-1:

R. J. French, Supervisor 
ý,•R 7,-uclear Design Group 

Nuclear Engineering Sec.
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OPTIONAL FORM NO, 10 , 

"UNITED STATES GOVEt, 4 MENT 

Mem.o ra ndu.IM'
TO .:Charles E,. Luke, Chief- • 

Criticality Evaluation Branch 

FRO - 1Dr~dA usbueCi 

So-urce & Special Nuclear Ma ras Branch 
SbBJ"=WZ8ToNGld .TsbaMar, CORPORATION'S APPL] 

1962, FOR "FAHIICAWEON, INSPECTION AND FAG 
ASSETýBftI'S FOR THE SELNI CORE '- DO6CET NC6 

L&R:PLL

Please review this application from the s 

safety and- return the application 'with. yo

Attachment: 
'App. C rl t6' 10-18-62, ... docket .
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9' OPTIONAL FORM NO. 10 

UNITED STATES GOV...NMENT 

Memorandum 
TO Donald A. Nwsbaumer, Chief DATE: Novem 21, 1,. 1962 

Source & Special Nuclear Materials Br.  

FROM Charles D. Luke, Chief .  

Criticality Evaluation Br.  

SUBJECT: WESTINGHOUSE EISCTRIC CORP. (AFD) OCTOBER 18, 1962 APPLICATION 
RE.• t ESTING ,EN]T TOT LICENSE SMt-538 TO COVER ASSU OF 0: 
SELN FUEL EI&vMEN - DOCKET 70-337 

Ref: DLR:FKD 

Westinghouse requests amendment to License SNM-338 to cover 

transfer of the SELNI fuel rods from Building 5B after fabri
cation and inspection to the High Bay Commercial Manufacturing 
Facility (Bldg. 7), where the fuel rods will be loaded into 
assembly fixtures.  

T-he highest enrichment in the SELI core is 3.9 w/o-U-235, Eaach.  
assembly consists of 208 fuel rods mechanically fastened into 

a frame. The calculated multiplication constant for the fully 
moderated and reflected assemby has been determined to be 0.78, 
using the standard WAPD two-dimensional, distributional analysis 
technique. We believe the calculative method is reliable.  

In view of the fact that a fast reaction is not possible for 
enrichments of less than 5%, we are in agreement with the 
applicant that during receipt, assembling and storage, the 
12 inch separation distance provide~dbet•een -s.all fel*• assemie 
and the 2 inch safe 'slab rod configUration6 assures nuclear 
isolation in case of flooding.  

However, we require further information, as follows: 

1. Radiation Detectors. Plan view showing the 
location of two coincidence radiation detectors 
"in relation to each special nuclear material 
location, together with a demonstration that the 
gamma attenuation by concrete and other intervening 
shielding has been taken into consideration in 
locating the monitors.



-2

2. Scrap Packaging and Shipping Procedures. Approval 

of the applicant's July 11, 1962 request was made 

subject to reconciliation of the problems associated 
with their scrap packaging and shipping procedures 

(CEB memo dated July 17, 1962). No response has been 

received to date.  

3. Mingling. If any special nuclear material other 

than the subject material will be present in Bldg. 7, 
additional information will be required, to include 

area identification and demonstrate compliance with 

our isolation criteria.  

4. Mode of Transport to APD. No mention is made in 

APD application dated 11/15/62 regarding the transfer 

procedures from AFD to APD. We have recommended approval 

of the fuel assembly shipping containers (CEB memo dated 
1/21/62).  

Attachment: 
Ltr fm WEC dtd 10/18/62
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I6PmA!4AL tý6" N s6 

UNITED STATES GOVERNIiMENT

Memorandum
TO Files

* if 'Cif .4.4.7' 

* .7 *,..if...-¾*,, ifif.�*if-'if.*C>.  

- .4' *.

DATE: f0JV 2 7 1Q q".

FROM 
i La eld.  

Source and Special Nuclear Materials Branch 
Division of Licensing and Regulation 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION LETTER DATED OCTOBER 18, 1962
APPLICATION FOR AUTHORIZATION TO ASSEMBLE SELNI RODS INTO FUEL 
ASSEMBLIES - REFERENCE: DLR:RIL 70-337

DLRý •LL 

A call was made to W. D. Kelley and L. A. Meierkord of W. E. C.  
on November 26, requesting the information deemed as outstanding 

E. B. memo dated November, 21, 1962 for completion of the 
review of this amendment,

if if if if'ifif .4 
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Westinghouse Electric Corporation 

Atomic Fuel Department Cheswick, Penna.  
Telephones: BRoad 4-6300 

EMerson 2-4400 

December 4, 1962 

United States Atomic Energy Commission D c -Reuito 
Division of Licensing and Regulation 
Washington 25, D. C.  

Attention: Mr. D. A. Nussbaumer, Chief 
Special Nuclear Materials Branch 

Dear Sir: 

The following supplementary information is provided for the Amendment to 
License SNM-338 for SELNI Core "Fuel Assembly" request. Per my conversation 
with Mr. R. Layfield of your office, the following points are clarified: 

1. Where are the gamma alarms located? 

The gamma alarms are located at the intersection of the Assembly 
Area and the Fuel Area within ten (10) feet of the wall separating 
these areas from the Tool Storage Area. The gamma alarms are 
suspended from a rafter about sixteen (16) feet above the floor 
level. The wall pictured in the "Building #7 SELNI Assembly Layout" 
is composition board. There are no physical barriers between the 
Assembly Area, Fuel Area, Inspection Area, and Cleaning Area.  

2. How will shipping of scrap be handled? 

It is not expected that any uranium bearing process waste will be 
generated in these operations. However, should any such process 
waste occur, it will be packaged and shipped in a shipping con
tainer that will be approved by your office in a forthcoming 
Addendum to Amendment to License SNM-338 for SELNI Core, dated 
July 10, 1962, Docket 70-337. No packaging or shipping will be 
done until approval is received.  

.- a" $19 S kil

%=



Page 2 
December 4, 1962 

3. Will other Special Nuclear Material be in Building #7, SELNI Assembly 

"Area, during the duration of this project? 

It is expected that there will be no other Special Nuclear Material 

in Building #7, SELNI Assembly Area, during the duration of this 

project. If the need should arise for other Special Nuclear Material 

to be in the area, it will be kept nuclear isolated from the SELNI 

material. The criteria to be used is: 

An array of Special Nuclear Material shall be considered isolated 

from another array of Special Nuclear Material if the separation 

is greater than the larger of the following distances: 

A. Twelve feet; or 

B. The greatest distance across an orthographic projection 

of either array on a plane perpendicular to a line 

joining their centers.  

4. Will WAFD ship the Fuel Assemblies to Westinghouse Atomic Power Division, 

Forest Hills, Pennsylvania? 

WAFD will ship the Fuel Assemblies in approved shipping containers 

directly to Italy with no stop at WAPD, Forest Hills, Pennsylvania.  

The shipment procedure and container was submitted for approval 

by WAPD as "Application for Approval Shipping Container Designs 

and Transportation Procedures (License SNM-38, Docket 7o-43)"l 

If there are any other questions on the License Amendment request, please 

feel free to call.  

Thank you for your consideration.  

Very truly yours, 

WESTINGHOUSE ATOMIC FUEL DIVISION 

W. D. Safe 
Nuclear Safety En~gineer

: ajb
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70-317 S&SNM reading 
R. L. Layfield 

~at1cgnt~o~wk av~cret~nJAN 1 1963 

Attenttes Kr*L, I.A. Metlrk-rd. Jr* 

umanaer of *wwkatiag.  
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SURNAME~ Mayf iet§ DA ussbaumer 
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1963 FLB 7 PA~ 3 17 

U.S. ATC-1 i ý COMM.  
T WX UNIT 

TIRIS IS WESTING14OUSE ATM PWR DIV 42-372-93/// ~4 I2 -372-9931 c 

FEBRUARY 7, 1963 UK, 1 LSAEC 

USA EC ci FEB7 16 
DIV OF LICENSING AND REGULATION St , 

j Dcket Officer / 

GERMANTOWN DISTRICT \* ~ ~K .  
WAS14INGTON 25, D C .  

ATTN MR D A NUSStAUMER, C14IEF SOURCE AND SPL NIB!MAL RANC1Y

SUBJECT REVISED SELNI FUEL ALLOCATION REQUEST 

DOCKET 70-43 -REF* L-TR, LATFI) JHNE 29., 1962-

GENTL EMEN 

WI1TH REFERENCE TO A TELEPNiONE CONVERSATION BETWEEN MR LAYFIELD, DLR, 

AND MR TSCEIEG~, WESTING¶HOUSE, ON FEB 7,1.963p THE FOLLOWING 

INFORMATION IS PRESENTED FOR AEC REVIEW AND APPROVAL 

ThqE WESTINGH4OUSE ELECTRIC CORPORATION HEREBY APPLIES FOR A REVISION OF 

TME SPECIAL NUCLEAR MATERIAL FUEL ALLOCATION REQUESTEDl ON JUNE 29 AND 

AUTMfORI2ED ON JULY 31,1962, TO ALLOCATE FUEL TO BE PROCESSED AND 

FABRICATED FOR TYE FIRST CORE OF TM!E REACTOR WV{ICM REACTOR IS TYE 

SUBJECT OF EXPORT LICENSE XR-44--DOCKET 50-196o 

PLEASE REFERENCE APPENDIX A, ATTACMED TO TYE LETTER OF APPLICATION 

DATED JUNE 29,1962. UNDER 3. RANGE OF ENRIC1YMENTS, LrNRIC14MENT 1I

2.73 W/P 

Xxxx 

2,73 W/O, 36,000 LBS SHOULD BE CH4ANGED TO READ 37,000 LBS. THE GRAND 

TOTAL UNDER 3. WOULD TH~EN BE 98,000 LBS OF U IN UF6 INSTEAD OF



WhSTING1FOUSF"S REVIFD ,RRUI FMENT; OF SUCH SPýk NUCLEAR MATERIAL 

IS NECESSITATFD IY VIRTUE OF T14F ADDITION OF FOUP -4- CONTROL ROD 

FUEL FOLLOUER ASSELIES TO uXXX TPE ORDER AND EF CAUSE FUEL YIELDS TO 

DATE MAVE BEEN LOWER TH4AN TPOSF ANTICIPATED, 

THE ADDITIONAL SPECIAL NUCLEAR MATEFIAL TO 1E ALLOCATED WOULD BE 

LOXXX LICENSED UNDER LICENSE NO SNM-338 ISSUED TO WESTINGYOUSE WITV 

RESPECT TO ITS ATOMIC FUEL DIVISION IN CFFESWICKp PENNSYLVANIA, LICFNSE 

NO SNM-38 WITY RESP-C.T TO ITS ATOMIC POWER DIVISION IN FOREST MILLS, 

PENNSYLVANIA AND UNDER APPROPRIATE LICENSES GRANTED TO SUCT FUEL 

PROCESSOR OR PROCESSORS AS MAY BE SELECTEE BY WESTINGVOUSE FOR T14E 

CONVERSION OF THE UF6 GAS INTO U02 POWDER, ANY NECESSARY APPLICATIONS 

FOR AMENDMENTS TO EXISTING LICENSES WILL 1E FILED PROMPTLY.  

ALL OFXXX OTHER CONDITIONS OF THE APPLICATION FOR ALLOCATION AND TIE 

APPROVED AEC FUEL ALLOCATION REMAIN UNCHANGFD.  

FORM OR-640 FAS BEEN FORWARDED TO OAK RIDGE IN ANTICIPATION OF THE 

APPROVAL OF THIS REQUEST FOR REVISION, WE WOULD GREATLY APPRECIATE 

THE EXPEDITIOUS PROCESSING OF THE REQUEST TXXX AND THE NOTIFICATINXXX 

NOTIFICATION OF APPROVAL TO THE LEASING OFFICER AT OAK RIDGE.  

VERY TRYLXXX TRULY YOURS, 

WESTINGFOUSE ELECTRIC CORPORATION 

F C AMTSBERG, MANAGER 

ADMINISTRATIVE SERVICES 

END OR GAPLS

07/2019Z ACK UR MSG TNKS RP
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b tc ... C 
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2-7-63 99

ACTION NECESSARY CONCURRENCE [I) DATE AZIBWERED:

NACT(~IOTN NECESSARlY Fl CONCURENCE F-1

POST OFFICE MIE CODE: 

RE.NO, 
70-L43 & 710-337___ 

(must Be Unclassified) REFERRE TODATE________BY_ 
DATE 

a revision of S114 fuel alloca- EERDT AERCIE YDT 
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to allocate fuel to be processe Nu.5sbauiner: 2--6 
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OPTIONAL FORM NO. 10 
5010-104 

UNITED STATES GOVLKNMENT 

Memorandum
TO Donald A. Nussbaumer, Chief 

Source & Special Nuclear Materials Br., DLR 

FROM : Charles D. Luke, Chief 
Criticality Evaluation Br., DLR

DATE: March 28, 1963

SUBJECT: WESTINGHOUSE (WAFD) AMEN24ENT TO LICENSE Sm4-338 FOR SELNI CORE, 
WAFD-L-102, DATED JULY l0, 1962, DOCKET 70-337, AMENDMENT TWX 
DAED MAR•CH 27, 1963 

DLR:FK 

The applicant has requested amendment to License SNM-338 for 
the SELNI core to allow an increase in the U02 powder batch 
size from the limits set on page 6 of document WAFD-L-102 
dated July 10, 1962. The new batch limits proposed are in 
accordance with figures 1 and 21 of TID-7016, Rev. 1.  

We recommend approval of the subject amendment to License SX4-538 
for the SELNI core. However, due to a significant typographical 
error in the subject application, we suggest you formally condition 
the license as follows: 

The subject license is amended to permit the following 
safe batch sizes to be used for processing the SELNI 
core U02 powder:

Enrichment 

1) 3.90 w/o U-235 

2) 3.12 w/o U-235 

3) 2.73 w/o U-235

Safe mass batch 

58 lbs. U02 

95 lbs. U02 .  

120 lbs. UO2

Attachment: 
Docket 70-537, 1 of 2 
(w/TWX dtd 3/27/63, 
(WAPD-L-l02, dtd 7/10/62)
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6/13/63 355 AM 

USA EC 

DIV OF LICENSINC AND RC!C..T1],l (C' 

ATTN MR 1 A NUSSEhUMZE, c•111 - SJJlt. AND SPELIAL NUCLEAR MATE 

RIALS BRANCH 

SUBJ REVISED S.LNI FUEL A LLQK/2.0h HI.RsLL" ,CLOC2LT$ 70"-, i A0% 

70-337/1, REF. LETTER DATIP JUNE 291 1962 AND T*X DATED 

FEBRUARY 7,i1963 

THE VESTINGROUSE ELECTPIC CORPORATION ATOMIC POVER DIVISION FEREBY 

APPLIES FOR A REVISION TO TYE SPECIAL NUCLEAR MATERIAL FUEL ALLO

CATION REQUESTED ON JUNE 29 AND AUTHORIZED ON JULY 31,1962ý AND 

SUBSECQUENTLY REVISED ON TEBRUARY 15,19639 TO ALLOCATE FUEL TO BE 

PROCESSED AND FASRILATELI: 0H 'iff WkhS WE W T0{ RLALUA UIcL 1O , 

"TYE SUBJECT OF EXPORT LICENSE XR-Mj/DOCET 50-156/. PLEASE REVERENCE 

APPENDIX A, ATTACLED TO TOY LETTER OF APPLICATION DATED JUNE 29, 1962.  

UNDER PARAGRAPV 3,'RANCE OF ENRiCHMENTS, ENICIOMENT NO. 3..3,90 W/O, 

.0,900 LBS.t SHOULD Br CVANCGD TO READ 33,976 LBS OF U IN Urt, 

THE GRAND TOTAL OF U IW UU6 vOULD TPEN BE CYWNCE) FROM 9ZO0 L&S 

TO 101,876 LtS. WESTINCOUS1,S RPIISED R0.LWIIEZNTS OF SPECIAL NTCLLA¼ 

MATEIAL IS NECESSITATED BY VIRTUE OF AN ADDITIONWAL. CW& FO? SPAR 

FUEL ASSEBLITS fY, TYE CUSOPR TAT AP!TiONS.L .Pr.IAL N•CL.•,A 

MATERIAL TO BE ALLOCATED WOUt''P T I.C TNCETT UWEEP lICf.>r •4'P.'.T SWN 

338, DOCKET 70-337, ISSUED 10 THE -ESTINCOUSE rLFL'TPIC rnPrr'•>

.". .. . " - .
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CyESWICK PENNSYLVANIA, LICAMSN• NUMSE2R \, XX•X-X SNM-38, DOCKET 70-43t 

WITN RESPECT TO ITS ATOMIC POWER DIVISION FOREST HILLS PENNSYLVANIA 

AND UNDER APPROPRIATE LICFNSFS GRANTED TO SUCP FUEL PROCESSOR OR 

PROCESSORS AS MAY BE-X-=-SELFCTED BY WESTINGFOUSE FOR TRE CONVERSION 

OF T1E UF6 GAS INTO U02 POWDER. ANY NECESSARY APPLICATIONS FOR 

AMENDMENTS TO EXISTING LICENSES bILL BE FILED PROMPTLY. ALL OTNE•R 

CONDITIONS OF "gF THRE ORICINAL AND REVISED APPLICATION FOR 

ALLOCATION AND TYE APPROVEL AEC ALLOCATION, AS AMENDEDo REMAIN UN

CYANGED, FORM OR-64O HAS BEEN FORWARDED TO TYE OAK RIDGE MATERIALS 

LEASING OFFICER IN ANTICIPATION OF THE APPROVAL OF THIS REQUEST FOR 

REVISION. WE WOULD GREATLY APPRECIATE THE EXPEDITIOUS PROCESSING 

OF THIS REQUEST AND THE 9TIVMX NOTIFICATION OF APPROVAL TO THE 

LEASING OFFICER AT OAK RIDGE* TYE COM'MISSYON IS AUT14ORI1ED TO 

TELEPVOEtE COLLrCT, AT TMF TIMr TVF ALLOCAITON ••ENDMENT IS APPROVED.  

/PITTSBURGH - 391-2800 EXT. C-412. MR TSCYIEGG./ 

W C AMTSBERG 

NA NA G ER 

ADMINISTRATIVE SERVICES ' 

IND OR GA P1.5\
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Westinghouse Electric Corporationi Copx 

Atomic Fuel Division 

P. 0. Box 217 
Cheswick, Pennsylvania 

September 30, 1963

United States Atomic Energy Commission 
Division of Licensing and Regulation _ 
Washington 25, D. C.

Attention: 

Subject:

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

Application for Approval of Birdcage Shipping Containers

"Gentlemen: 

The Westinghouse Electric Corporation, Atomic Fuel Division, 
Cheswick, Pennsylvania, hereby applies for an amendment to 
our license SNM 338, Docket 70-337, to authorize the use 
of a modified birdcage container for shipping slightly 
enriched uranium oxide process waste.  

If you have any questions, please write or phone collect to 
L. A. Meierkord, Westinghouse Electric Corporation, Atomic 
Fuel Division, P. 0. Box 217, Cheswick, Penntylvania, tele-

r 

r 

F 
.�'-" ,�, 

r

Very truly yours, 

L. A. Meierkord, Jr.  

Assistant to General Manager 

- l I Attachments 
<.,l9;-4 

6,644

i•i!;
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OPTIONAL FORM NO. 10 

5010-10 

UNITED STATES GO\,-RNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: October 21, 1963 

Source & Special Nuclear Materials Branch, DLR 

FROM :Charles 0. Luke, Chief 
Criticality Evaluation Branch, DLR 6e'q4N 

SUBJECT: WESTINGHOUSE (WAFD) - PROCESSING WASTE SHIPPING CONTAINER - DOCKET 
NO. 70-337, SEPTEMBER 30, 1963 

SYMBOL: DLR:FKD 

The applicant requests amendment to License No. SNM-338 to authorize 
the use of BE #1405 modified birdcage containers for shipping slightly 
enriched uranium oxide process waste, viz., powdered U3 08 at 3.9 w/o 
U2 3 5 (Selni) and 2.46 w/o U2 3 5 (EGCR).  

The subject shipping container consists of a column of four 5-gallon 
buckets centered within an enclosed birdcage of vertical rods of 
unspecified dimension. The applicant bases the nuclear safety of this 
container on the safe diameter criterion of Figures 3 and 21 of TID
7016, Rev. 1. A maximum of 12 packages in any one shipment with 
transport by common carrier is proposed.  

We suggest you incorporate the following in your immediate reply to 
the applicant: 

"BE #1405 birdcage container as originally described in your 
Yankee Core III application dated May 10, 1962, for shipment 
of solid and liquid wastes and presently described in 
modified form for shipment of Selni and EGCR process wastes 
has not been demonstrated to meet the shipping criteria of 
the proposed 10 CFR 71. Furthermore, shipments such as you 
describe must be transported under your control in order to 
guard against commingling of your shipment with other special 
nuclear material shipments during transport. Attached are 
interim criteria for Class III packaging as well as copies 
of 10 CFR Parts 70 and 71, proposed, to assist you in modi
fying the subject process waste container so as to comply 
with our current requirements. Since the publication of the 
proposed amendments to 10 CFR Part 71, the attached interim 
criteria for Class III packaging have been developed which 
provide a greater degree of flexibility in design of con
tainers. If you so desire, the interim criteria may be used 
as an alternate to those specified in the proposed 10 CFR 71, 
Section 71.65, provided, however, they must be used in their 
entirety and not in combination with requirements of Section 
71.65."



OMfONL *oitm NO. 10 
501b-104 LV . ,.  

UNITED STATES GQViJkNMENT.  

Me orandm 
TO Donald A. ussbaumer, 

Special. Nuiclear Mater.  

FROM Christian Beck.* Staff 
Fu~els Processing Iiane] 

SUBJECT: WM8INGHOUSE APPLICATI 

"I have reviewed the st: 
shipping containers ani 

a* The data submit~ 
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on. the design d 
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ON FOR AbN=PI•T TO LICENTSE SNY-338 FOR 
UM3 (MCMKT 70-337 - 9/30/63) 
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OPTIONAL FORM NO. 10 

5010-104 

UNITED STATES GC .. ,RNMENT 

Memorandum 
* TO Donald A. Nussbaumer, Chief DATE: December 23, 1963 

Source & Special Nuclear Materials Branch 

FROM : Charles D. Luke, Chief 
Criticality Evaluation Branch, DLR 

SUBJECT: WESTINGHOUSE (AFD) STORAGE OF SELNI CONTROL ROD FUEL FOLLOIWER 
ASSEMBLIES -APPLICATION DATED NOVEMBER 26, 1963 - DOCKET NO.  
70-337 

SYMBOL: DLR:FKD 

Prior to export, the SEINI control rod fuel follower assemblies 
willie• stored on 20" centers in a 5 x 8 array. The assemblies 
are enriched to 2.73% in the isotope U-235. The total U-235 
per fuel follower = • 1.1 kg. Critical mass studies on UO1 

indicate at optimum moderation and reflection ,minimum critical 
mass = 11 kg U-235.  

.le have no objection to the proposed storage arrangement since 
no amount of material at less than 5% U-235 enrichment will go 

fast critical while in the event of flooding, the 12" open 
space in all directions provides isolation-, between the fuel 
followers. Moderation in the absence of shielding water is 
not possible due to the rack design. The monitor alarm system 

at; -.... coverage of the storage configuration which is isolated from 
all other special nuclear material by 121,,is in compliance with 

requirements of 10 CFR 70.34.  

'.v '. K,: -,:
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Westinghouse Electric Corporation 

ýW7,XlfIrn .C Ir Orn' Box 355, Pr•,burgh .;c P., 

January 17, 1964 

U. S. Atomic Energy Commission 
Division of Licensing and Regulation 
Washington 25, D. C.  

Attention: Mr. Robert W. Lowenstein, Director 

Subject: Amendment of Special Nuclear Materials 
License SNM-338 - Docket 70-337 - For 

Fabrication of Special Power Excursion 
Reactor Tests (SPERT) Fuel Rods 

Gentlemen: 

The Westinghouse Electric Corporation hereby applies for an 

amendment to the Special Nuclear Materials License SNM-338, 

Docket 70-337. Six copies of the amendment application 

are submitted herewith. This application will provide for 

receipt, possession, use, storage and transfer of U0 2 that 

will be fabricated into special SPERT fuel rods. This will 

be done at the Westinghouse Cheswick Plant.  

According to our production schedule, we desire to receive 

fuel on or about February 22, 1964, so your prompt action on 

this amendment would be appreciated.  

It should be noted that a change in organization has taken place 

within Westinghouse, and the management of the Commercial Fuel 

Facility has been transferred from the Atomic Fuel Division to 

the Atomic Power Division. All future correspondence about 

this license should be directed to this office.  

If you have any questions, please write or phone, collect, 

Mr. H. C. Amtsberg, Westinghouse Electric Corporation, Atomic 

Power Division, P. 0. Box 355, Pittsburgh, Pa. (15230).  

,. . •Very truly yours, 

H. C. Amtsberg, ManagA "W 

Attachments - , y - / Administrative Services 

Ac ,I-"
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OPTIONAL FORP- NO. 10 

5o0o-1o4 

UNITED STATES GO-% NMENT 

Memorandum 
TO : Donald A. Nussbaumer, Chief DATE: February 11, 1964 

Source & Special Nuclear Materials Branch, DLR 

FROM Charles D. Luke, Chief 
Criticality Evaluation Branch, DLR 

SUBJECT: WESTIN(TIOUSE (WýAPD CHESWICK) FABRICATION OF SPERT RODS (4.8 w/o 

U-235) APPLICATION DATED JANUARY 17, 1964 AND TELECON OF 

FEBRUARY 7, 1964, DOCKET NO. 70-337 

SYMBOL: DLR:FKD 

By the subject amendment to Special Nuclear Material License No.  

SNM-338, WAPD requests authorization to receive, store, process 
and ship U02 enriched to 4.8 w/o. The special nuclear material 

will be received as UO2 powder and formed into pellets which 

will be encapsulated in stainless steel tubes of .426" diameter 

x 3611 length.  

We had no objection to the proposed control limits specified by 

the applicant but requested establishment of a control limit on 

the powder generated during the pellet grinding operation. By 

telecon of 2-7-64, Mr. Ron Tshiegg of Westinghouse stated that 

this particular grinding operation, contrary to centerless grind

ing, was a dry operation with all generated powder being collected 

on a filter located 12" beneath the 2.5" slab t ay containing the 

pellets. At an accumulation of less than 1/30rvsafe slab thick

ness (approximately two-hour operating run) the filter is no 

longer efficient and is removed.  

The applicant was informed that shipment by Railway Express speci

fied in the application for finished fuel rods was not acceptable 

protection against commingling with other special nuclear material 

during transport. By telecon, the applicant informed us that 

shipment will be by exclusive use of conm.ion carrier.  

The finished fuel rods will be shipped in a 5" diameter x 108" 

length carbon steel cylinder braced within a 20-gauge expanded 

metal birdcage which orovides a minimum 12" edge-to-edge separa

tion between birdcages. A maximum of 150 rods containing 5.25 kg 

U-235 will be shipped per birdcage. Using Strawbridge's method 

(ref: WCAP-3742) the applicant has calculated the k. of an infinite 

lattice of these rods at optimum moderation (water to ruetal volume 

ratio = 6 for optimum buckling and water to metal volume ratio = 10 

for mass). The above referenced renort demonstrates the accuracy



February 11, 1964
Donald A. Nussbaumer

of Strawbridge's method for these low enriched UO rods to be 

;ithin I' otF experimental critical data. By buckling conversion 

to an infinite 5" diameter cylinder containing these rods, the 
a-"1 .... hLas ca lculated a keff 0.35 and determined the safe 

iinteraction angle to be 5.5 steradians from Figure 26 of TID-7016, 

Rev. I. A maximimz of 15 birdcages will comprise a single ship

ment and be safe in any arrangement. Process waste will be loaded 

in ".7 " -,eter metal cans and then stacked o,,ithin the samc 5" 

eicter ý-i-e birdcage used for shirnin7 the finished rods. Each 

1rduc'aWe ýa,'il contain less titan 200 pounds of oxide ( 3.84 kg 

U-'3). Using Strawbridge's -iethod, which conservatively assumed 

the nowder to be lumped in the form of pellets, the applicant has 

calculated the keff for an infinite 5" diameter cylinder of waste 

.A .. , . resnltin, in an allow.:ablc solid an.•le of 5 

st'- :-, .erey 10 birdcages would be a saf.e number per ship

,nert a:- %n arrangement. gxclusive use of common carrier is 

s-'ec~ioe. As regards the structural integrity of this shipping 

container (iT 4963), we suggest this container design be referred 

to (;hristian 'Beck for review in the light of our current require

ments. Since t1he nuclear safety of a multiple container shipment 

is based on solid angle criteria, spacing must be maintained and, 

therefore, the 301 drop test requirement is pertinent.  

vc ai". 1cart has agreed to confirm by TUX the supplemnentary infor

nation supnlied by telephone. Subject to receipt of this confirm

ation, ,e reco7anend the apnlicant be a.thorized to receive, store 

and' nrocess the subject material. Shipnin, arproval is recommended 

subject to Christian Beck's structural integrity evaluation.  

,.c: - .c -, .I "

- 2 -
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-, , Westinghouse Electric Corporation 
c~ ,)GK3~1~ c~O2 2 

DOCKET OFFceE Prsien Marc 2, 1964 

Mr. R. W. Lowenstein, Director 
Division of Licensing and Regulation - .LI:: 
U. S. Atomic Energy Commission 6 MAR3 1964 ,
Washington, D. C. 20545 rne 90s19 0 

Dear Mr. Lowenstein: 

We are assigning responsibility for administration of 
certain AEC licenses to one person on our headquarters 

staff. In the future, this person will transmit all 

.. license applications or amendment requests for those 
Westinghouse operations which are located in the 
Pittsburgh area. At the end of this letter is a 

list of the current licenses involved and we would 
appreciate your directing all future correspondence 
about these licenses to him. Mr. C. P. Skillern has 

been appointed License Administrator, reporting to Mr.  

E. C. Barnes, Director, Radiation Protection. The 
signature of Mr. Skillern, or as an alternate Mr.  
Barnes, is authorized on Westinghouse license applica
"tions, amendment requests or related correspondence.  
Their address is Westinghouse Electric Corporation, 
P. 0. Box 2278, Pittsburgh, Pennsylvania, 15230.  

When it becomes desirable to have discussions of tech
nical matters in these licenses, arrangements will be 

made by the License Administrator for these to be held 
between the cognizant members of your staff and appro
priate Westinghouse personnel. Please note that this 

.KL



Mr. R. W. Lowenstein March 2, 1964

does not involve any change in handling the licensing 
activities related to nuclear power plants being designed 
or sold by Westinghouse.  

Very truly yours,

List of Licenses: 

Atomic Power Division: 

Atomic Fuel Division: 

Atomic Equipment Division: 

Research Laboratories: 

East Pittsburgh Division: 

Astronuclear Laboratory: 

Semi-Conductor Division:

SNM 38, 338, 576, 738, 770; 
,CX-6, 11; 37-497-9, SMB-152; 
STB-255, TR-2, SNM Application 
Docket 70-826.  

SMB-355 

37-5809-1, 37-5809-2 

37-497-2, 37-497-6, 37-497-10; 
SNM-47, 697 

37-497-8, 37-497-13 

37-5809-3, 37-9442-1, 37-9442-2 

37-7934-1

-2-
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C.. D. Luke, Chief 
Criticality Evaluation Branch 

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

ASSIGNMENT OF RESPONSIBILITY FOR ADMINISTRNrION OF 

TO ONE PERSON ON HEADQUARTEPY. STAFF, DOCKET NOS.  

-534, -698,-761. -793, -826, 40-3413, -439, 50-22g 
1964.

DLR: RLL 

Please review from the standpoint of critica•ity 
may be retained for your files.  

"Attachment: 
Extra cppy

March 16o 1964 
@.

CERTAIN AEC L ES 
70-43, -48;-
-344 -87. MARCI 2,

eontrol. The extra copy

'�.1'

* . 9



Westinghouse Electric Corporation

My Gw4y Center 

May ;0, 196

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

Attention: Mr. Lyall Johnson, Acting Director

Subject; Amendment of Special Nuclear Materialo 
License SNM-338 - Docket 70-337 - For 
Fabrication of Consolidated Edison IdiAn 
Point Core II Fuel Rods and Assemblies

Gentlemen; 

The Westinghouse Electric Corporation hereby 

applies for an amendment to the Special Nuclear Materialp 
License*SNZ4-338, Do~ket 70-337. Six copies of the pmen4

ment application are submitted herewith. This ,ppl iq4tio 

will provide for receipt, possession,; use, storege and ""anow 

fer of UO that will be fabricated into fuel rode and •R....

blies for the Consolidated Edison Indian Point R.ctor 

'Core 11. This work will be done at: the west'In~houpo 

Cheswick Plant. A proprietary folder is also s*bu t":pd, 

If you have any questions, please write to the 

above address or phone collect C. P. Skillern, Westinghouse 

Electric Corporation, 412-391-2800, Extension 3449, Pittoburg'b, 

Pennsylvania,

yery truly yours, 

"VP" Skillern 
License AdministratorAttachment
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3 Gateway Center 
Box "-78, Pittsburgh, Pa. 15 z3o 

May 25, 1964

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

Attention: Mr. Lyall Johnson, Acting Director 

Subject: Shipping Containers for SPERT Fuel Rods 
SNM-338, Docket 70-337 
Ref: CLN, DLR, CLN, RLL, 70-337 

Gentlemen: vile COR0

Westinghouse Electric Corporation submits herewith 

additional information regarding shipping containers to ship 

SPERT fuel rods between Cheswick, Pennsylvania, and Idaho Falls, 

Idaho. The SPERT Amendment w~s submitted January 17, 1904, 

and was approved February 12, 1964, with the exception of the 

shipping containers. We would appreciate having you expedite 

the analysis of this container as we must ship these fuel rods 

on or about June 15, 1964, to meet the commitments of our 

contract.  

If you have any questions, please write to tho 

above address or call collect, Westinghouse, c/o C. P, Skillern, 

Pittsburgh, Pa., 412-391-2800, Extension 3449.

Attachme nt

t ruly yours, 

/C.P. Skillern 
License Administrator

Westinghouse Electric Corporation

Jef 445- xoý-' / , ks

ýVJO
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OPTIONAL FORM NO. 10 

5010-104 

UNITED STATES GO\ 'fERNMENT 

Memorandum
COPY

TO Donald A. Nussbaumer, Chief DATE: May 28, 1964 
Source & Special Nuclear Materials Branch, DML 

FROM : Charles D. Luke, Chief 
Criticality Branch, DML1'/ 

SUBJECT: WESTINGHOUSE SHIPPING CONTAINER FOR SPERT FUEL RODS, DOCKET NO.  
70-337, MAY 25, 1964 

We have reviewed the subject application which requests approval 
of a change in the birdcage for the package to be used for ship
ment of SPERT fuel rods. A maximum of 15 packages will comprise 
a shipment to be made by exclusive use of vehicle between cheswick 
and Idaho Falls.  

We see no objection to your approval of the proposed change in so 
far as nuclear safety is concerned, assuming that Mr. Christian 
Beck will confirm the findings of the applicant as regards the 
structural integrity of the package. The package is, in fact, a 
better design than the original proposal upon which we commented 
in detail in our memorandum of February 11, 1964.  

cc: Christian Beck, ML

0

copy

'n



OPTIONAL FORM NO. 10 
W10--104 

UNITED STATES GCdv ,RNMENT <

Memorandum 
TO : Donald A. Nussbaumer, Chief, Source and DATB: June 4, 1964 

Special Nuclear Materials Branch, DML 
FROM : Christian Beck, Staff Engineer - Structural 

Irradiated Fuels Branch, DML 

SUBJECT: WESTINGHOUSE SPERT FUEL RODS CONTAINER) 
DOCKET NO. 70-337 

I have reviewed the data submitted with letter dated May 25, 1964 and have the following comments regarding structural integrity of subject shipping container: 

a. It is suggested that the 2" x -1" bands (item 5 in Fig. 1) be spotwelded to the inside of the drum.  

b. The neoprene gasket is expected to deteriorate at a relatively low temperature. Therefore, leak-tightness cannot be assured in case of a one-hour fire situation, but possibly after the first ten minutes of the standard 
one-hour fire.  

c. Otherwise the design shows satisfactory compliance with structural requirements of Part 71.  

cc: Dr. Charles Luke, DML 

//
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LL 13 70-3-37

Westinghouse Electric Corporation

Atomic Power Division 

June 11, 1964

BOX 355, Pittsburgh 30, Pa

USAE 

U.S. Atomic Energy Commission 
Division of Materials Licensing 
St. Elmo and Norfolk Avenues 
Bethesda, Maryland 

Attn: Mr. Lyall Johnson, Acting Director

cc: Mr. H. J. McAlduff, Leasing Officer 
Production Div.  
U.S. Atomic Energy Commission 
Oak Ridge., Tenn.

Subject: Request for Authorization to order SS Material 
Indian Point Cone B 

Gentlemen: 

The Westinghouse Electric Corporation, Atomic Power Division, requests 

the issuance of the required allocation and/or nuclear materials draft 

which will permit Westinghouse to order special nuclear material in the 

amounts and specifications listed below. This material should be 

charged against the allocation previously issued to Consolidated Edison, 

License No. DPR-5. Westinghouse will use the SS material under License 

No. SNM-338, as amended. and Lease Agreement No. 245.

Fiscal Year

1964 

1965

U235 Isotope 

75ý,000 gm 

190,000 gm

Enri chment 

2.86 w/o 
2.86 w/o

Delivery Kg U2 35 

In Form of uF6 

75 kg- June 22, 1964 

60 kg July 6, 1964 
and alternate weeks

7-

(2/

t



June I1. 196

Thank you for your assistance in this matter.  

Very truly yours,

H. C. Amtsberg, Manager 
Admininstrative Services

a

Lyall Johnson -2-

•2
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1X 1INCOMNIG

THIS IS WESTINGHOUSE 

FOREST HILLS PA

ATOMIC- POWER DIVISION 

TWX 412-372-8931

1964 JUN I PMI 2 49 

U.S. ATOHMIC ENR GY COM M.  
TWX UNIT

ff ..... -33 

M3I LYALL JOHNSON.IACTING DIRECTOR' ...  

U' S ATOMIC ENERGY COMMISSION,, DIVISION OF MATERIALS LICENSING.  

GERMANTOWN, MD1 
' C •,EN IGY O•M SS IO • .:L!! •.ri'!::'::',:

OR AUTHORIZATION TO ORDER SS MATERIAL

a!a---- -- --aaS a-•

. . . .. . . . . I" . :'::' i: .. . " . .. • , 

]i:) '6NTLEME -i:. .' • ,

'TRIC CORPORATION, ATOMIC POWER DIVISION, 

,OFTHE REQUIRED ALLOCATION AND/OR NUCLEAR 

I WILL PERMIT' WESTINGHOUSE TO ORDER SPECIAL 

,THE AMOUNTS AND SPECIFICATIONS LISTED BELOWi.

, U / U:

I~

I.

• A J . •



196 75.00 GM~'o,. 2.& -W/Ot~' 75j XG JUE229t96 

4, . a""-0 " 0,- 'U .. .• • " • •- •• . ,i ,,' ::•~• 

- -. i.J• p'aj. ... a..-..•,•, e••÷ims•' .i•eae •ta.au.; ' . §•"4!•e'e ai.`' . •!.• IN UF$ ! '9 ;; 

1965 190,000 GM 2.ý86 W/o X0GC JULY 64$19641 

*,~. 0 .AND ALTERNATE WEEKS 

'4 ' . .. ,..*. 4 

THANKI YOU. FOR YOUR ASSISTANCE IN THIS MATTER., 

VERY TUYYOUR 

' ~~. * '* ' ' ADMINISTRATIVE SEflVICES '. ~ 47 
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END T-,S DI 

4.T 

/~3:185



4'-4 

MEMO, REPORT 

TO: ORIGj CC: OTHER: 

Ly.ln. Jofhn ACTION NECESSARY Q CONCURRENCE Al DATEANSWERED: 

NO ACTION NECESSARY COMMENT El BY 

CLASSIF.ý POST OFFICE FILE CODE: 

U REG. NO. 70-337 
DESCRIPTION, (Must Be Undoslfied) REFERRED TO DATE RECEIVED BY DATE 

TWX reqo. issaee of reqimd sUcat.io 
&W/or nuclear watls. ••aft v•ch WM L n __ __ 

permilt them to aror sr asw .s et forth Um E w/,. e' 
this twxo.....fr use unsdr S•NZ-33.8..... .°ar" 

ENCiOSURES,

REMARKS: I Ma. Room Distao -tion
1-file cy. for 50m3a-(ThWRIO

U. S. ATOMIC ENERGY COMMISSION MAIL CONTROL FORM FORM AEC-326S 
(8-60)



-

"Westinghouse Electric Corporation 

3 Gateway Center

Box 2278, Pittsburgh, Pa. 15230

June 15, 1964

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

Attention: 

Subject:

Gentlemen:

Mr. Robert Layfield, Source and 
Special Nuclear Materials Branch 

Shipping Containers for SPERT Fuel Rods 
SNM-338, Docket 70-337 
Ref: CLN, DLR, CLN, RLL, 70-337 

File Copa

Confirming our telegram of June 11, 1964, and as 
per the suggestion in our discussion of June 9, 1964, we will 
tack weld the upper Spacer Ring to the outside shell of the 
shipping container. This shipping container was described in 
the amendment request of May 25, 1964, under License SNM-338, 
Docket 70-337. The container is displayed on the drawing 
designated SK-FC-10, 5/22/64, in the amendment request.  

If you desire any additional information, please 
write to the above address or call me collect, 412-391-2800, 
Extension 3449.  

Very truly yours,

C. P. Skillern

- .  

. " . . 4

z / 2V
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. .

C. Luke# Chief 
Criticality Branch 

Donald A. Hussbaunrt Chief 
Source and Special Nuclear Materials Branchs M 

WESTINGHOUSE - SPERT ROD SHIPPING CONTAINER. JUNE Lim, 196"o 

uN4L :RLL 

Please review from the standpoint of criticality ccntrol.  

The extra copy may be retained for your files.  

Attachment : 
Extra copy

•o . OVRNMNTpRHTIG FE 1"--27181-3



Co0 L L R CT 
xx .. .. . JUN 1 8 1964 

USAEC, GERMANTOWN, MARYLAND 
DONALD A. NUSSBALMR, CHIEF 
SOMRCE AND SPECIAL NUCLEAR MATERIALS BR.  
DIVISION OF M4ATERIALS LICENSING 

WESTINGHOUSE ELECTRIC CORPORATION 
3 GATEWAY CENTER 
BOX 2278 
PITTrSURGH, PENNSYLVANIA 

ATTENTION: MR. C. P. SKILLERN 
LICENSE ADMINI STRATOR 

PURSUANT TO 10 CPR 71,, WE WESTINGHOUSE EECIC CORPORATION IS HEREBY 

AUTHORIZED UNORR LICE4SE SNM-338 TO SHIi SP ERT FPJL RODS I'RON CIIESWICK 

PENNSYLVANIA, TO IDAHO FALLS, IDAHO IN ACCORDANCH WIIH TlIS PROCUS 

DESCRIBED IN WEC APPLICATION DATED MAY 25, 1964, AND SUPPLMVNT DATED 

JUNE 1l 1964. ALL OTkE CONDITIONS OP THIS LICENSE SHALL REMAIN THE SAE,, 

RPJRE= ONLMRLL 704*337 

DISTRIBUTION: 
Doc. Rm.  
Br. & Div. rfs 
Compliance 
SuppI.  
11. J. McAlduff, ORO0 
D. George, NIN 
N. Doulos, ML 
D. Nussbaumer, ML 
State Hiealth

L A -f ,e d / j e 1q•,• k• . 4 4 -.. . . . . . . . . . . . . -

7 . RLayfield/j c 

DATE 0- . 6/ /64 
Form A-EC-318 (Rev. 9-53) U. S. GOVERNMENT PRINTING OFFICE 1--2761-3



OPTIONAL FORM•NO. 10 

5010-IA 

UNITED STATES 1..vERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: June 22, 1964 

Source & Special Nuclear Materials Branch, ML 

FROM Charles D. Luke, Chief 
Criticality Branch, ML L

SUBJECT: WTESTINGIOUSE ELECTRIC CORPORATIONS FABRICATION OF CONSOLIDATED 
EDISON INDIAN POINT CORE II, DOCKET NO. 70-337, MAY 20, 1964 

SYMBOL: ML: RLS 

The Westinghouse amendment application concerning manufacture 
of the second core of the Indian Point reactor was reviewed as 
to the nuclear safety aspects of all proposed manufacturing 
operations. We have not completed review of the containers 
and procedures for shipment of the finished fuel elements.  

Although the proposed process controls define safe conditions, 
two inconsistencies in the application were noted: 

1. The control for the Power Tray Cleaning Cart is 
quoted as a volume limit of one gallon (page 10 of 
application) whereas this limit applies to one 
component of the cart only and actually should be 
1.2 gallons for that one component.  

2. The critical dimension for the tray in Drawing 
SK-GA-3 as shown in the expanded view does not 
agree with that in the assembly elevation. The 
dimensions shown in the assembly elevation view 
are acceptable.  

It is our understanding that Westinghouse will correct these 
inconsistencies in the application. After such written correc
tions are made, we see no objection from the nuclear safety 
viewpoint to your issuance of a license amendment that approves 
the manufacturing operations but does not permit shipment of 
the finished elements. Our appraisal of the containers and 
procedures for shipment of the finished elements will be pre
sented in a second memorandum.



.- 

C. Luke, Chief N 241964 
Criticality Branch, DML.  

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

SHIPPING CONTAINERS FOR SPERT FUEL RODS - WESTIN•QOUSE LETTER 
S.-DATED JUNE 15, 1964. DOCKET NO. 70-337.  

DML:RLL 

Attached for your information and files is a copy of Westinghouse 

letter dated June 15, 1964.  

Attachment: 
Extra copy

Form AEC-318 (Rev. 9-53) U. S. GOVERNMENT PRINTING OFFICE 16--027613



OPTIONAL FORM NO. 10 

5010-104 

UNITED STATES GC. "RNMENT 

Memorandum 
TO " Files DATE: June 24, 1964 

Robert L Stevenson 
FROM : Criticality Branch 

Divisinn of Materials Licensing 

SUBJECT: TELECON WITH C. P. SKILLERN, IVESTINGTIOUSE ELECTRIC CORPORATION, 
"DOCKET NO. 70-337 - CONCERNING INDIAN POINT CORE II ASSEMBLY 
SHI PMENT 

R. L. Layfield and R. L. Stevenson discussed two questions 
about the proposed method of shipping the finished Core II 

assemblies with C. P. Skillern on June 24: 

1. If a shipment suffers innact and immersion in water, 
will the canister and assembly drain when the water 
drains off? 

2. W•hat are the conditions of spacing and moderation 
implied by the statement on page 16 of the applica
tion: "When loaded in these containers at this 
spacing, an infinite array of these containers 
"would have a keff of less than 1"? 

Regarding question 1, Skillern stated that he will send a 
wire confirming that all water will drain, including moderat
"ing water from between the elements, when the containers are 
drained. Skillern was not positive about the use of plastic 
bags around the assemblies but did not believe any bags would 
be used.  

Regarding question 2, Skillern stated that the keff of less 
than 1 applies to an infinite, fully flooded array of assem
blies in the sracing defined by the undamaged fuel canisters.  

cc: D. A. Nussbaumer, ML



OPTIOMA FOM NO. 10 
5010-104 

UNITED STATES :)VERNMENT 

Memorandum 
TO D. A. Nussbaumer, Chief, Source and DATE: dUN 2 6 

Special Nuclear Materials Branch, DML 

FROM : Christian Beck, Staff Engineer - Structural-f 

Irradiated Fuels Branch, DML 

SUBJECT: WESTINGHOUSE FUEL SHIPPING CONTAINER - okc o70 3 C7) coy 2e 

I have reviewed the data submitted regarding structural integrity 
of subject shipping container, and have the following comments: 

a. The top half of the outer container is expected to fail 
when subjected to a 30' drop on the top. This 14 ga.  
hemispherical shaped plate is expected to buckle and be 
pushea against the inner containers, but not to the 
extent of causing any serious damage to these fuel element 
containers.  

b. If the cask is dropped on the 6" diameter piston, the 
piston will shear through the 14 ga. outer container, 
but is not expected to puncture the inner container wall.

cc: Dr. C. D. Lulce
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OPTIONAL FORM NO. 10 

UNITED STATES- t• z.•.I•ERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: July 6, 1964 

Source & Special Nuclear \aterials Branch, ML 

FROM : Charles D. Luke, Chief 

Criticality Branch, ML 
WSUBJECT: ESTINGHOUSE ELECTRIC CORPORATION, S1IIP-,T OF CONSOLIDATED EDISON 

INDIAN POINT CORE II ASSEMBLIES, DOCKET NO. 70-337, M•Y 20, 1964 

SYMBOL: ML:RLS 

The container and procedures for shirment of the finished fuel 

assemblies for the Indian Point Core II were reviewed for nuclear 

safety. The container to be used was formerly approved for ship

ments of Selni fuel and the reference drawings are Champion 

Company drawings 10410, 10536-Sheet 1, 10538-Sheet 1, and 10541.  

A total of no more than 16 fuel assemblies in eight containers 

will be shipped at one time via common carrier with exclusive 

use of the vehicle. The container design provides an isolating 

thickness of water between assemblies in different containers in 

the event of water flooding. We have confirmed that keff of the 
single container is below 0.9, even if flooded with water. There 

is no problem of criticality for an array of unmoderated assemblies 

at the maximum (4.2 percent) enrichment. By wire of June 30, 

the applicant has confirmed that, in the event of flooding, the 

water within the assemblies will drain whenever the water within 

the containers drains. Thus, there is no criticality hazard 

from single containers or from interaction between normally spaced 

units of an eight-container array.  

Based on Mr. Christian Beck's structural integrity analysis (DAN from 

C. Be&k 6/26/64) the top half of the outer container would buckle 

when subjected to the 30-foot drop test. We suggest that Westing

house be requested to demonstrate the safety of arrays of the 

damaged containers as follows: 

"To conclude the review of the proposed shipping procedures 

' *., for the Indian Point Core II assemblies, you should provide 

calculations or experimental data to demonstrate that a 

flooded array of containers as damaged by the 30-foot drop 

test, would be subcritical in the most reactive configuration.  

You should consider the case where two damaged containers 

would come together, top-to-top under water, which would 

result in a rather compact array of four elements.I t



JUL 1 6 1964

70-.37 

Waetinhoun Electric Cporation 
Box 2278 
Pittsburgh, Pensylvania IS230 

Attentiout 14r. C, P, Skillern 
License Administrator 

Gentlemen$ 

Pursuant to your application dated May 20, 1964, as suppl.tod 
June 22, June 23, and June 30, 1964, Special Nuclear Material 
License No. SNM*33$ is hereby astded to authoriz, the rceipot 
possession end use of uraniu oxide at U-235 enrichments of 2.81, 
3*22 and 4,02 weight percent for the fabIstloa only of lfdiaM 
Point Reactor Core 1 fuel ý rod £34 ass** iLes* 

You will not that .shipent of these fUtl ros end asse*$ios is 
not esthetrisd it orer to sont*imu!e roftyo enp dr 

to$aipen of ths eco ulcovfmponnt we require that "n 
rvide calculations or expri"*ntal data to daStrate the nclnr 

saftety of such shipments under conditions of coaplste flooding of 
containers as damged by the thirty (SO) foot drop test4 'To this 
extnt, you should consider the condition wherebyt daaged con.  
tainevs would be abutted top-to-top under water.  

ohr review of your "quest in the application dated fay 20, 1964, 
that Drawings C7730407, CI16C49S, C116C491, SK-PC-S and SKoGA4$, 
Sub.*,I, and the narrative description thereof be withheld from 
public disclosure pursuant to Section 2.790(b), 10 CPR 2, "Rules of 
Practice," has not been completed at this time. We shall contact 
you in the near future regarding this matter.  

In regard to the request in your letter dated June 22, 1964, the 
title page, narrative description and Drnwing SK-GA.- submitted in 
your application dated May 20, 1964, have been replaced with the 
revised title page. narrative description and Drawing SK-CA-3, Sub, 1.

U. 5. GOVERNMENT PRINTENG OFFICE 1 F-"O701--Fori A-C-318 (Rev. 9-53)
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Westinghouse Electric Corporation - 2 

as discussed in telophone conversation betweon your Mr. C. P.  
Skillern and Mr. R. L. Layfiold of this branch, Five copies of 
the superseded pages and drawing will be returned to you in the 
near future. One copy of each of these submissions will be 
retained in our files.  

FOR THE ATOM!C ENERGY COMMISSION 

Don F. Harmon, Acting Chief 
Source and Special Nuclear MaterLals Branch 
Division of MaterLals Licensing
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"Westinghouse Electric Corporation 
Sif 

=•,3 Gateway Center 

Box 12.78, Pittsburgh, Pa. 15z1o 

August 10, 1964 

*U. S. Atomic Energy Commission 
Division of Materials Licensing 

5, Washington, D. C., 20545 

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

Subject: Amendment of SNM-338, Docket 70-337, 
Indian Point Core II Wil 0ePo 

Gentlemen: 

Westinghouse Electric Corporation hereby applies 

for an amendment to the subject license, issued on July 16, 

1964. This amendment will revise the information transmitted 

to you on May 20, 1964, and revisions transmitted on 6/22/64, 

6/23/64 and 6/30/64. We desire to make a revision in the pro

visions for pellet storage.  

Revisions of the original application have been made 

on the attached sheets, which can be inserted in the binder and 

the old pages removed.  

. ,If you have any questions, please write to me at 

the above address or phone me collect, 412-391-2800, Extension 

3449.  

Very truly yours, DOCKETED(•(.••; .. • • 

•.• "/ ~~~~~~USAEC----,,-,r,-

S: ' AUG 12 1964 

""lE3ULATOBY C. P. Skillern 
.L •• License Administrator 

DOCRET CLERK 

Attachment 

] o 41,33



SNM-338 
Indian Point 
Core II 

8/10/64 

FILING INSTRUCTIONS 

The new cover letter dated August 10, 1964, 

should be inserted in the binder in front of the revision 

letter dated June 22, 1964.  

The new Revision Record designated as page 2.2 

should be inserted following page 2.1.  

The Revision Record can be used as a guide for 

location of pages to be replaced. Remove the existing pages 

1, 9, 10 and 12 and insert the new pages 1, 9, 10 and 12.  

Insert the new page 9.1 following page 9.



SNM-338 
Indian Point 
Core II 

REVISION RECORD 

Revision Date of Pages 
No. Revision Revised Revision Reason 

2 8/10/64 1 Table of Contents - page 9.1 added.  

2 8/10/64 9 Pellet Storage Rack 
criticality analysis revised.  

2 8/10/64 10 Sintered pellet storage - slab 
thickness revised for the various 
enrichments.  

2 8/10/64 12 Limits for U0 2 pellet slab 
thicknesses revised for the 
various enrichments.

Docket 70-337 Date: 5/20/64 Revision No. 2 Date- 8/10/64
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SNM-338 
Indian Point 
Core II

INDIAN POINT AMENDMENT 

TABLE OF CONTENTS

Revision Record 

1. Introduction 

2. Correspondence - Return Address 

3. Materials, Amounts and Specifications 

4. Equipment and Facilities for Radiation Protection 

5. Receipt of Material 

6. Powder Storage - Description and Criticality 
Controls 

A. Bottle Storage Rack Description 

1. Bottle Storage Rack - Criticality 
Determinations 

B. Belt Conveyer 

7. Pellet Storage 

A. Pellet Conveyer Storage in Process 

B. Sintered Pellet Storage After Grinding 

8. General Information About Processing and 
Criticality Control 

A. New Equipment 

1. Press Feed Hopper (Proprietary 
Information) 

2. Powder Tray Cleaning Cart (Proprietary 
Information) 

B. Criticality Determinations 

1. Batch Size Determinations

Docket 70-337 Date: 5/20/64 Revision No. 2 Date: 8/10/64
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SNM-338 
Indian Point 
Core II 

7. A. (continued) 

the boats, thus assuring a 2.5 inch slab. These boats will 

be stored on a conveyer as shown on drawing C116C495.* The 

criticality limits are given under "Criticality Determinations, 

Slab Determination U0 2 Pellets." A stop bar is located at 

the end of the conveyer and the boats will not be stacked by 

means of administrative control.  

B. Sintered Pellet Storage After Grinding 

The pellet storage, after leaving the centerless grinder, 

will be on flat trays one pellet layer thick. These trays 

will be stored on conveyers as shown on Drawing C116C491.* 

A stop bar is located at the end of the conveyer and the 

trays will not be stacked by means of administrative control.  

At the end of this conveyer, pellets will be stored in racks 

similar to those used in the B and C storage vaults described 

in the Yankee III, SELNI and SPERT amendments. These racks 

have a vertical opening just greater than the maximum per

missible slab thickness for the enrichment stored, such that 

the slab thickness is always maintained. The shelf spacing 

assures a minimum of 12 inches spacing between the stored 

slabs. There are five shelves in one rack. There will be 

eight of these racks at the end of the conveyer. Thus, if 

the storage rack were flooded, each slab would be isolated by 

at least 12 inches of water. If the water drained away, the 

water will also drain from the stacked trays, thus assuring 

unmoderated slabs. Only one enrichment will be processed at 

one time. If pellets of a certain enrichment are left after 

production is complete, these will be stored separately in one 

rack which will be properly identified.  
*Proprietary Folder 

Docket 70-337 Date: 5/20/64 Revision No. 2 Date: 8/10/64 Pale 9



SNM-338 
Indian Point 
Core II 

8. General Information About Processing and Criticality Control 

This section describes a flow scheme of the material 

used in the fabrication process and lists the criticality control 

used for each step.

Revision No. 2 Date: 8/10/64 Page 9. 1Docket 70-337 Da e: 5/20/64



SNM-338 
Indian Point 
Core II

Process Step Control

1. Powder Preparation 
Weighing, Mixing, Granu
lating, etc.  

2. Powder Conveyer (storage) 

3. Powder Tray Cleaning Cart* 

4. Pellet Pressing 

(a) Feed Hopper 

(b) Conveyer* 

5. Pellet Conveyer Storage 

6. Sintering Furnace 

7. Centerless Grinder 

(a) Waste Collection 

8. Sintered Pellet Storage

Mass - 4.02 = 59 lbs/batch 
Mass - 3.22 = 86 lbs/batch 
Mass - 2.81 = 117 lbs/batch 

Slab = 2.5 inches 

Component A; Volume < 4.8 liters 
Component B; Slab 4.5 inches 

Mass - 4.02 = 59 lbs/batch 
Mass - 3.22 = 86 lbs/batch 
Mass - 2.81 = 117 lbs/batch 

< 70 in 2 Conveyer) < equivalent 

< 25 in 2 at Tee ) diameter of 
10.2 inches

Slab 2.5 

Slab 2.5 

Slab 2.5 

Volume < 
Slab < 

Slab 3.4 
4.0 
4.2

9. Rod Loading, Process & Slab 3.5 
Storage 

10. Leak Testing Cylinder 

11. Fabrication of Fuel Assemblies Keff < 

Assumes sequential loading 
for any partially loaded 
assembly

inches 

inches 

inches 

4.8 liters; 
4.5 in.  

inches - 4.02 w/o 
inches - 3.22 w/o 
inches - 2.81 w/o 

inches 

6.6 inches 

0.74

*Proprietary Information (see Proprietary Folder)

Page 10
Docket 70-337 Date: 5/20/64 Revision No. 2 Date: 8/10/64
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SNM-338 
Indian Point 
Core II 

2. Slab Determinations 

a. UO2 Pellet Slab 

A maximum permissible slab thickness has been set 

at 3.4 inches for 4.02 w/o, 4.0 inches for 3.22 w/o 

and 4.2 inches for 2.81 w/o enrichments of UO2 .  

These slab thickness are within the limits given in 

TID-7016, Rev. 1, Figure 16, page 21.  

b. Powder Slab 

A maximum permissible slab thickness of 4.5 inches 

has been set for 4.02 w/o UO2 powder. This is 

within the permissible limit for 6 w/o shown in 

K-1019, Rev. 5, Table XIII, page 21.  

3. Cylinder Determinations 

The maximum permissible cylinder diameter for leak 

testing of the rods will be 6.6 inches in which the 

maximum enrichment is 4.02%. This is more conserva

tive than the maximum permissible cylinder diameter of 

8 inches shown in TID-7016, Rev. 1, page 21, Fig. 15.  

4. Volume Determination 

The maximum permissible volume for solutions of UO2 

at 4.02 w/o has been set at 4.8 liters. This is the 

always safe volume of 4.8 liters (1.27 gal.) as shown 

in TID-7016, Rev. 1, Table I, page 10.

Page 12Docket 70-337 Date: 5/20/64 Revision No. 2 Date: 8/10/64
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OPTIONAL FORM NO. 10 
5010-104 

UNITED STATES , ,VERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: August 19, 1964 

Source 4 Special Nuclear Materials Branch, ML 

FROM Charles D. Luke, Chief 
Criticality Branch, ML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, CHANGE IN OXIDE PELLET STORAGE 

LIMIT, DOCKET NO. 70-337, AUGUST 10, 1964 

SYMBOL: ML: RLS 

The proposed change in the slab thickness for the storage of 

sintered oxide pellets involves an increase from a slab depth 

limit of 2.5 inches to three specific values corresponding to 

three enrichments. The new limits accord with the customary 

safety margins and thus we have no objection based on nuclear 

safety to your approval of the proposed amendment.
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ýWTIHGHDUSE ELECTRIC COHPORATI0N

Atomic Power Division

Bor 355, Pittsburgh 30, Be
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Ato~aic Eniergy Commisisionl 
Ision of Materials Licensing .  

Emio and • Iorfolk Avenues : 
hesda, Styland.

I,

,!st for' Autborizctidfl to rOrder 
L.onalt SS sfftertsl'
mn Point Core B

F5 
SCN: 

. )

agiobuze Electric Corporation, Atomic Power Diviaion, requestsa'x 
ýto the fuel allocation for the .Indian Point.Core B fuel assaemW 

e 18, .1964v The original application 'for allocation dated 

1964f, Dcket 70-337,: requested 190,000 gm U-235 to be drawn doln 

1965. An the result of an order for spre fael esoeblies 

oral. 7,700 gn U-.235 is requested'to be drawin &own againist the 

tedEdison Co. of New York, Inc. allocation. The enricbment of 

86 w/o in the U-235 inotope.

for the additional special nuclear msterial h" been pr.  
ibiitted to the laing Officer, Oak Ridge, Tennesseeý.

r Asistmnce in this nztter.

Very truly yours,

H. C. Amtsberg, 
Administrative

lamas, General Counzel 
P IAamb and. Leiby 
rferzon Place, 1.1d



Ltr. rr'40,n t ~1alcaig 

add~~tig~~FL R. MEMO:i. f ~ .  

TO. MEMOCC: 
T OTHER:' 

U. S. ACTION NECESSARY CONCURREONCE FDATE NSWERED: 
NO ACTION NECESSARY [ COMMENT El BY8 

CLASSIF.: 
POS5T OFFICE FILE CODE.  

- REG. NO. 701-33?1 
FESCRIPTIOM (Must a8 nclasi$fled) 

REFERRED TO DATE RECEIVED BY DATE 

bliez; dtd. 6.18-4 to a•gv ftr =n c/yl .  

REMARKS: ---[ 1•1 -,- tL II 
" '' . . .. .  I-PDA cow/ u .. i. .• .• ••• 

u.SA•O•CENEGY OMiS~ON MAIL CONTROL FORM FORM AEC-326S 
S' • .. , ,•.. : ...... 8..60)



DML RDS 
70-337 

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

Attention: Nro C. P. Skillern 
iAcense Administrator 

Gentlemen; 

As requested in your application dated August 10, 1964s 
"Special Nuclear Material License No, SNf-338 is hereby 
amended to authorize the storage of pellets in accordance 
with the procedures outlined in the application dated 
August 10, 1964. All other conditions of the license shall 
remain the same, 

Very truly yours, 

DISTRIBUTION: Donald A. Nussbaumero Chief 
Doc. Rm. Source and Special Nuclear Materials Breach 
Br. & Div. rfs Division of Materials Licensing
Compliance 
Suppi.  
H. J. McAlduff, OROO 
D. George, NMM 
N. Doulos, ML 
D. Nusbaumer, ML 
R. Smith, ML 
State Health

U. S. GOVERNMENT PRINTING OFFICE 16--62761-3Formn A-EC-318 (Rev. 9-53)



Westinghouse Electric Corporation 

.AýOmic Power Division BOx 355, Pittsburgh zc. Pa.  

S7- September 11, 1964 

File Copli FS-896 ......  

United States Atomic Energy Commission 
Division of Materials Licensing 
St. Elmo and Norfolk Avenue 
Bethesda, Maryland 

Attention: Mr. Lyall Johnson 
Acting Director 61\•U.-h1 • 

Gentlemen: K... , E,.>.• 

Subject: Request for Authorization to Order SS Material 

San Onofre Nuclear Generating Station, Unit 1 

Docket O2&t, CPPR-13 / 

By letter dated July 27, 1964 the iouthern California Edison Company 

(EDISON) and the San Diego Gas and Electric Company (SAN DIEGO) notified 
the Commission that on or about September 1, 1964 the applicants would 
inform the Commission of the needs for special nuclear material for fiscal 
1965.  

In accordance with that letter, Westinghouse Electric Corporation, Atomic 

Power Division requests issuance of the required allocation and/or nuclear 
materials draft to permit special nuclear material to be ordered in the 

amounts and form listed below. This material is a part of the 781 Kg U2 35 

specified in Exhibit A, to Amendment No. 6, Docket 50-206 as being required 
in fiscal 1965.  

On or about November 1, 1964, Westinghouse, acting in behalf of EDISON-SAN 
DIEGO, will issue Form OR-640 requesting the exact quantity of special 

nuclear material and specifying the exact enrichment desired. This material 

is to be furnished to EDISON-SAN DIEGO under a lease agreement to be executed 

between them and the AEC prior to November 1, 1964.  

-.. 7 

: !I 

S, f7-7.  

• .-.. )



FS-896 - 2 - September 11, 1i 

U2 3 5 Isotope Enrichment Delivery Kg U35 in UF6 

713,000 gm 3.0 + 0.2% 128 Kg on alternate 
weeks beginning 
November 6, 1964 

*-based on enrichment of 3.2% 

Notification of additional quantities of special nuclear material required 
in fiscal 1965 will be issued promptly as needs are established.  

Very truly yours, 

H. E. Walchli 
Fuel Service Manager 
(Acting in behalf of 
EDISON-SAN DIEGO) 

HEW/bm 

cc: W. R. Gould, Vice President 
Southern California Edison Company 

W. A. Zitlow, Executive Vice President 
San Diego Gas and Electric Company 

D. Barry, Assistant Counsel 
Southern California Edison Company 

H. J. McAlduff, Leasing Officer 
U.S. AEC, Oak Ridge, Tennessee

9b4
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Westinghouse Electric Corporation

ý A Box :-78, Pittshurgh, Pa. 113o 

October 6, 1964 

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

Attention: Mr. Lyall E. Johnson, Acting Director

Subject: Amendment to SNM-338, Docket 70-337, File Copy 
For a Saxton Superheat Fuel Assembly'
Shipping Container

Gentlemen: 

Westinghouse Electric Corporation hereby applies 

for an amendment to the subject license to provide for a 

shipping container that will be used to ship a Saxton Reactor 

Superheat Fuel Assembly between Cheswick, Forest Hills or 

Waltz Mill, Pennsylvania, and Saxton, Pennsylvania. This 

fuel assembly will be used in Westinghouse's continuous 

program for testing new reactor components at the Saxton 

Reactor. This material will be shipped on or about 

November 30, 1964.  

A Bureau of Explosives permit is in the process 

of being requested.  

If you have any questions, please write to me at 

the above address or call me collect 412-391-2800, Extension 

3449. " 

" ... I, ~Very truly yours,

Attachment: 
6 copies transmitted

~I\

C. P. Skillern 
License Administrator 

LqtSOi



WESTINGHOUSE ELECTRIC CORPORATION

APPLICATION FOR AMENDMENT TO 

SNM-338 

FOR A SAXTON SUPERHEAT FUEL ASSEMBLY 

SHIPPING CONTAINER 

October 6, 1964 

U.S. ATOMIC ENERGY COMMISSION 

DOCKET 70-337



SAXTON SUPERHEAT FUEL ASSEMBLY

SHIPPING CONTAINER 

October 6, 1964 

The Saxton Superheat Fuel Assembly will be trans

ported between Cheswick, Forest Hills, or Waltz Mill, Pennsyl

vania, and the Saxton Reactor at Saxton, Pennsylvania, in the 

container shown on the attached drawing (EDSK-313297-C). Only 

one fuel assembly at a time will be shipped using "Exclusive 

Use of Vehicle." 

Shipping Container Specification 

The fuel assembly will be shipped in the container along with 

another component (Pressure Tube Assembly which does not con

tain special nuclear material), as illustrated in drawing 

EDSK-313297-C. The shipping container was designed and 

fabricated by The Champion Company per Westinghouse specifica

tions to provide protection to the fuel assembly from damage 

due to shipping and handling by the carrier. It is a re-usable 

metal container manufactured from No. 14 gage, .074 inch thick 

carbon steel painted inside and out and weighs approximately 

2000 pounds. It has a removable top that is bolted to the 

bottom portion of the container7 and lifting provisions for 

hand, crane or fork lift truck handling are provided. Other 

important design features are leak tightness, humidity control, 

and shock and vibration isolation of the special nuclear material



SNM-338 
Saxton Superheat 
Shipping Containers 

-2

Shipping Container Specification (continued) 

package. The fuel assembly is secured to a rigid frame by a 

bolted clamping device. This frame is shock-mounted to the 

sides of the container through four Lord Manufacturing Company 

shock mounts to protect the fuel assembly against the following 

shock and vibration conditions for a temperature range of 20°F to 

150 F during handling and shipping: 

a) Vertical and horizontal accelerations perpendicular 

to the longitudinal axis not exceeding 10 g's.  

b) Horizontal acceleration parallel to the longitudinal 

axis not exceeding 15 g's.  

c) Satisfactory amplitudes and accelerations of the 

vibration when the container has been subjected to 

frequencies of vibration at 2.5 to 7.5 cps caused 

by the transport carrier.  

The shipping container is approximately 32-5/8 inches high by 

29-1/2 inches wide by 242 inches long.  

Fuel Assembly Description 

This fuel assembly contains 7 fuel rods, stainless steel clad, 

containing UO2 pellets at an enrichment of 21 w/o. The fuel 

rods are 0.45 inches in diameter with a fuel column 36 inches 

long. The rods are grouped in a triangular lattice with a 

center-to-center pitch of 0.5 inches and are supported by grid 

plates at each end. The grid plates and fuel rods are contained 

within three form-fitting hexagonal baffles, two of which are

/__I
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Fuel Assembly Description (continued) 

.012 inches thick and one of which is .021 inches thick. This 

portion of the assembly in turn is contained within a series of 

three concentric cylindrical steel baffles which are bolted to 

the fuel rod lower grid plate. The baffles are .012, .012, and 

.033 inches thick. The outermost baffle has an O.D. of 2 inches.  

Additional hardware is attached to the baffle and fuel rod grid 

plates resulting in an assembly about 210 inches long with the 

fuel rod cluster located near one end.  

Criticality Determinations 

A total of 6.15 Kg of UO about 1.1 Kg of U-235, is contained 

in one fuel assembly. The seven fuel rods in the assembly are 

held in a close-packed bundle having an effective diameter of 

1.8 inches. This is considerably smaller than the safe diameter 

(for an infinitely long cylinder) of 5 inches given in Table I 

on page 10 of TID-7016, Rev. I, Nuclear Safety Guide, that applies 

to fully enriched material. Thus no criticality problem can 

arise because of the safe geometric configuration of the assembly 

under normal shipping conditions.  

A mass of 1.1 Kg of U-235 would be just critical if the material 

were to be formed into a sphere with optimum moderation and 

reflection as given in Table I, page 10, used with Figure 21, 

page 25, of TID-7016, Rev. I. Westinghouse believes that it is 

incredible that under accident conditions all of the stainless 

steel tubes would rupture and release all of the U0 2 pellets to 

form a spherical shape containing uniformly dispersed U02



SNM-338 
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Criticality Determinations (continued) 

optimumly moderated and reflected. Additional safety is 

assured as the assembly is made of stainless steel and if a 

rupture occurred, the assembly structure would intermix with 

the pellets resulting in parasitic absorption of the neutrons.  

Also, under accident conditions, the shock mounts attached to 

the fuel assembly holding frame would absorb much of the energy 

transmitted to the frame, probably in excess of the 15 G rating.  

This would further assure the fuel rods remaining in the elon

gated safe arrangement and prevent any rupture of the fuel rods.  

Thus, under severe accident conditions, assuming rupture and 

flooding of the shipping container, criticality would not occur.
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silo CopZj 

Westinghouse Electric Corporation 

SAtomic Power Division Box 355, Pittsburgh 30, Pa.  
LuJ 

SjOctober 7, 1964 

U. S. Atomic Energy CommissloRE, 
Division of Materials Licensing MAIL SECTIOX 
Norfolk and St. Elmo Streets ROCKET CLERK 

Bethesda, Maryland 

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

Gentlemen: 

The Westinghouse Electric Corporation, Atomic Power 
Division, requests an allocation for special nuclear materials 
amounting to 360 kg of U in UF 6 to be made available for pick-up 
at Oak Ridge on or about November 5, 1964. The enrichment has 
been set at 5. 7 w/o in the U-235 isotope to the normal AEC 
tolerances. The SNM will be used in the fabrication of Saxton 
Core II fuel assemblies.  

Following conversion of the UF 6 into U0 2 powder, the 
SNM will be shipped to Cheswlck, Pennsylvania for the pelletizing, 
rod loading and fuel assembly fabrication operations. The work at 
Cheswick will be performed under the terms and conditions of 
License No. SNM-338, as amended, Lease Agreement No. 245.  

•I)•,)~ -)-C• •Very truly yours, 

H. C. Amtsberg, Manager 
Administrative Services

Attachment



APPLICATfION FOR FUEL ALLCATION 

This application requests an allocation of Special Nuclear Materials for 
the Saxton Reactor Project, Core II under the terms and conditions of 
Special Nuclear Materials License SNM-338 (Docket 70-33) and Lease Agree
ment Number 245. The allocation request is made pursuant to 10 CFR 70, 
entitled, "Special Nuclear Materials." However, information is furnished 
as requested in 10 CFR Part 50, Section 50.60. as outlined below: 

(1) "Applicants financial qualifications to assume responsibility for 
payment of Commission charges for the materials, and to undertake 
and carry out the proposed use of special nuclear material for a 
reasonable period of time." 

See attached copies of Annual Report, Westinghouse Electric 
Corporation, 1963. The Westinghouse Atomic Power Division 
operates under the terms and conditions of Special Nuclear 
Materials Lease Agreement Number 245.  

(2) "The estimated date on which the applicant desires to receive the 
first shipment of special nuclear material and an estimated 
schedule by years, for subsequent receipts." UF, gas should be 
available for pick-up no later than November 5, ý964.  

(3) "A schedule, by years, showing the estimated production, con
sumption and operating losses of special nuclear material;" 

Core II is expected to operate frog July, 1965 to July, 1967.  
During this period approximately 8 kg of U-235 will be consumed 
(final enrichment 1.4% less than initial) and 1.5 kg of Pu 
produced. For the purpose of this estimate, consumption and 
production is linear in the interval.  

((4) "An estimated schedule, by years, for the transfer of special 
nuclear material to the Commission or to other Licensees;" 

The UY gas will be converted into U02 powder and subsequently 
into Ueo pellets by one of more licensees. Unaccountable losses 
during ýhe fabrication cycle should not exceed 3%. In addition, 
approximately 17% of the UO will be returned as scrap to the AEG 

2 
in the form of U 308. The conversion, pelletization and loading 
processes shouldbe completed between November 5, 1964 and June 15, 
1965. Core Loading is scheduled to begin in July, 1965. First 
criticality for Core II is scheduled for July, 1965. Shipment 
of Core II to the AEC for reprocessing is scheduled for November, 
1967 allowing for refueling time and a 90 day decay period.  

The Saxton Nuclear Experimental Corporation has been issued Facility 
License DPR-4, (Docket 50-146), dated February ll, 1960, as amended.
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U. S. Atomic Energy Commission 

Division of Materials Licensing 

Washington, D. C., 20545

October 14,, 19•4 

.• CD 
i. D ----I

ri

Attention: Mr. Lyall E. Johnson, Acting Director 

Subject: Amendment of Special Nuclear License 

SNM-338, Docket 70-337, for Fabrication 

of Yankee V-VI Fuel Rods and Assemblies

Gentlemen:

The Westinghouse Electric Corporation hereby 

applies for an amendment to the Special Nuclear Materials 

License SNM-338, Docket 70-337. Six copies of the amend

ment application are submitted herewith. This application 

will provide for receipt, possession, use, storage, and 

transfer of UO2 that will be fabricated into fuel rods and 

assemblies for the Yankee Atomic Electric Company Reactor, 

Cores V and VI. This work will be done at the Cheswick Plant.  

If you have any questions, please write to me at 

the above address or phone me collect, 412-391-2800, Extension 

3449.

Attachment: 
6 copies transmit

Very truly yours,
\aoj\

C. P. Skillern 
License Administrator 

,,- . ." V&EBGE 

.Z.' • K •I"

*

S~ ~7o- 357. ........  
gooLE Cgo- ED 

Westinghouse Electric Corporation 

3 Gateway Center 

Box 2.278, Pittsburgh, Pa. 152-30



6>I

WESTINGHOUSE ELECTRIC CORPORATION 

APPLICATION FOR AMENDMENT TO 

LICENSE SNM-338 
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SNM-338 
Yankee V-VI 

APPLICATION FOR AN AMENDMENT TO 

LICENSE SNM-338 FOR FABRICATION 
OF THE YANKEE CORES V-VI FUEL 

RODS AND ASSEMBLIES 

1. Introduction 

An amendment to License SNM-338 is hereby requested 

to provide for the receipt, possession, storage, use and 

transfer of UO2 at an enrichment of 4.94 t .05 w/o. This 

material will be used to fabricate Yankee Core V and Yankee 

Core VI fuel rods and assemblies at the Cheswick Plant.  

These fuel assemblies will be installed as fuel in the Power 

Reactor of the Yankee Atomic Electric Company, Rowe, Mass.  

The production equipment and general procedures for 

making fuel rods and assemblies have been adequately 

described and were approved in previous amendments of this 

license. Information presented in this application will 

reflect any significant changes. The basic storage, manu

facturing, shop locations, and criticality controls remain 

the same as described in prior amendments approved by the 

Division of Materials Licensing in the Indian Point Core II 

amendment; license amendment application to SNM-338 for the 

Indian Point Core II was transmitted on May 20, 1964, with 

the approval given on July 16, 1964.  

Fuel assembly fabrication and storage will be at the 

same location as given in the SELNI amendment, October 18, 

1962, and later referenced in the Indian Point amendment 

application.

Page 4Docket 70-337 Date 10-14-64 Revision No. Date:
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2. Correspondence - Return Address 

The license amendment and any associated correspond

ence should be sent to C. P. Skillern, Westinghouse 

Electric Corporation, Box 2278, Pittsburgh, Pa. (15230).  

3. Materials, Amounts, and Specifications 

It is requested that Westinghouse be authorized to 

receive, possess, store, use, and transfer up to 30,000 kg 

of UO2 at an enrichment of 4.94% t .05 for the manufacture 

of Yankee V-VI fuel rods and assemblies. The UO will be 
2 

formed into pellets and encapsulated in stainless steel 

tubes, having a wall thickness of 0.021 inches. These 

resulting rods will be 0.340 inches in diameter and about 

"92 inches long. Transfer will be made in accordance with 

contractual and license arrangements. No production, con

sumption or significant loss of special nuclear material is 

anticipated. Receipt of the first shipment may occur on 

or about November 1, 1964.  

4. Equipment and Facilities for Radiation Protection 

The procedures outlined in the Westinghouse Electric 

Corporation Health Physics Manual, WAFD-HP-103, Rev. III, 

March 1962, as previously submitted in the July 11, 1962 

transmittal and revised in the January 17, 1964 transmittal, 

will be used.

Docket 70-337 Date: 10-14-64 Revision No. Date: Page 5



SNM-338 
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5. Receipt of Material 

The material is received from a licensed processor 

in plastic bottles in licensed shipping containers. These 

shipping containers are visually inspected upon receipt to 

assure proper loading and spacing. Material weights in 

each bottle are verified by reweighing before storage, thus 

assuring no extraneous foreign material, viz. water, from 

entering the storage area. The weight of powder in each 

bottle will not exceed the maximum permissible batch size 

indicated in "Criticality Determinations." The bottles 

are heavy walled polyethylene with a threaded cap.  

6. Powder Storage - Description and Criticality Controls 

A. Bottle Storage Rack - Description 

The powder will be stored in the plastic bottles in 

which they are received on the conveyer that was 

described in the Indian Point Core II amendment appli

cation dated May 20, 1964. This conveyer is described 

on pages 5 and 6 of Indian Point Application and dis

played in the Indian Point Application Proprietary 

Folder on Drawing C773D407.  

1. Bottle Storage Rack - criticality Determination 

Solutions or liquids will not be stored in this 

rack and the enrichment of the uranium oxide 

powder will not exceed 4.94 ± 0.05 w/o for the 

Yankee Core V-VI material stored in this storage 

rack. Under normal storage conditions, an 

Docket 70-337 Date: 10-14-64 Revision No. Date: Page 6
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6. A. 1. (continued) 

unlimited quantity of uranium oxide powder, 

having an enrichment of less than 5%, could be 

stored in this storage rack. This limit is 

based upon the fact that the uranium oxide powder 

is unmoderated and, when unmoderated, uranium 

oxide powders having an enrichment of less than 

5% will not become critical in unlimited 

quantities.  

Various types of accident conditions were evaluated 

on page 7 in the Indian Point amendment application 

that was transmitted on May 20, 1964, and these 

evaluations are also valid for this application as 

the storage facility remains the same.  

a. Each bottle will contain no more than a maximum 

permissible batch of UO2 powder as shown in 

"Criticality Determinations." Thus, the amount 

of powder in a single bottle is safe under con

ditions of ideal geometry, full reflection and 

optimum moderation.  

b. The row of bottles in each section of the rack 

can be considered a cylinder. When considered 

individually, each cylinder would be safe under 

conditions of full reflection and optimum moder

ation. The inside diameter of the bottles is 

9.75 inches (cylinder diameter), and data from

Docket 70-337 DatO: 10-14-64 Revision No. Date: Pag, e 7
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6. A. 1. (continued) 

K-1019, Rev. 5, Table III, page 21, indicates 

a permissible diameter of 10.2 inches for UO2 

of 5 w/o enrichment, The enrichment of UO02 

powder to be stored in this rack will always 

be less than 4.94 ± 0.05 w/o. If this rack 

were flooded with water, isolation of the 

cylinders would be assured due to their 12" 

separation. Thus, there would be no modera

tion of the UO2 in the bottles when there would 

not be isolation of the cylinders by a fully 

flooded condition. These bottles were tested 

for leakage of water as described in the Indian 

Point amendment application on page 8 and no 

leakage was found. The added safety feature 

of taping the cap of each bottle with flexible 

plastic tape will be continued.  

B. Belt Conveyer 

A conveyer will be used to transfer the large plastic 

bottles from the storage rack to the Pelletizing Area.  

This is the same conveyer approved and used for the 

Indian Point Core II fabrication of UO2 fuel and 

described on page 8 of the Indian Point application.  

However, this conveyer will have two rows of bottles 

instead of one and the rows of bottles will be separated 

by 12 inches of floodable space.

Docket 70-337 Date: 10-14-64 Revision No. Date:
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7. Pellet Storage 

A. Pellet Conveyer Storage in Process 

Green pellets will be stored as described in the previous 

applications in 2.5 inch deep boats. The depth of the 

pellets will be limited to the depth of the boats, thus 

assuring a 2.5 inch slab. These boats will be stored 

using the same methods described on page 9 in the Indian 

Point Amendment application.  

B. Sintered Pellet Storage After Grinding 

Sintered pellet storage, after leaving the centerless 

grinder, will be the same as described in the Indian Point 

amendment application on page 9, except that additional 

shelves may be added using the same spacing criteria.  

The pellets will be stored in these racks with a vertical 

opening just greater than the maximum permissible slab 

thickness for the enrichment stored such that the slab 

thickness is always maintained. These storage racks 

are constructed so that 12 inches spacing is assured 

between stored slabs of fuel. Thus if the storage rack 

were flooded, each slab would be isolated by at least 

12 inches of water. If the water would drain away, the 

water also drains away from the trays, thus assuring 

unmoderated slabs. Only the one enrichment will be 

processed at one time. Other enrichments left over 

from other production will be stored separately in a rack 

properly identified in accordance with the storage criteria 

previously established for those materials.  

Docket 70-337 Date 10-14-64 Revision No. Date: Page 9
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8. General Information About Processing and Criticality Control 

A. Flow Scheme 

This section describes a flow scheme of the material used 

in the fabrication process and lists the criticality 

control used for each step. The equipment to be used has 

been described in the prior Indian Point Core II amendment.

Process Step Control

1. Powder Preparation 
Weighing, mixing, granulating, 
etc.  

2. Powder Conveyer (storage) 

3. Powder Tray Cleaning Cart 
Component A 
Component B 

4. Pellet Pressing 
(a) Feed Hopper 

(b) Conveyer 

5. Green Pellet Conveyer Storage 

6. Sintering Furnace 

7. Centerless Grinder 

(a) Feed Hopper 

(b) Waste Collection 

8. Sintered Pellet Storage

Mass = 40 lbs.  

Slab = 4.5 inches 

Volume < 4.8 liters 
Slab 4.5 inches 

Mass = 40 lbs.  
2 

< 70 in2 conveyer) _ equivalent 
25 in at Tee ) diameter 

of 10.2 
inches 

Slab 2.5 inches 

Slab 2.5 inches 

Slab 2.5 inches 

Mass = 40 lbs.  

Volume < 4.8 liters 
Slab 4.5 inches 

Slab = 3.1 inches

Docket 70-337 Date: 10-14-64 Revision No. Date: Pa~e 10
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8. (continued)

Process Step 

9. Rod Loading and Storage 

10. Leak Testing 

11. Fabrication of Fuel Assemblies 
Assumes sequential 
loading for any partially 
loaded assemblies 

12. Fuel Assembly Storage 
Assembly Cleaning 

(isolated)

Control 

Slab = 3.5 inches 

Cylinder = 6.6 inches 

Keff = < 0.76 

12 inch separation 
K = < 0.76 ef•

B. Criticality Determinations 

1. Batch Size Determinations 

The maximum permissible batch size to be used for the 

powder during processing operations is determined using 

the information given in Table XIII, page 22, K-1019, 

Rev. 5:

4.94 w/o 
enrichment

0.8 Kg U235 

(0.88) (.0494)
= 18 Kg = 40 lbs.

2. Slab Determination 

a. U0 2 Pellet Slab 

A maximum permissible slab thickness has been set 

at 3.1 inches for 4.94 w/o enrichment of UO2 .  

This slab thickness is within the limits given in 

TID 7016, Rev. 1, Figure 16, page 21.

Docket 70-337 Date 10-14-64 Revision No. Date:
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8. (continued) 

2. b. Powder Slab 

A maximum powder slab thickness has been set at 

4.5 inches for powder at 4.94 w/o. This is 

within the permissible limit for 6 w/o shown in 

K-1019, Rev. 5, Table XIII, page 21.  

c. Clad Rod Slab 

After the fuel has been encapsulated, a maximum 

permissible slab thickness of 3.5 inches is used.  

This value is less than the limit given in 

TID 7016, Rev. 1, Figure 16, page 21. The 

parasitic absorption of neutrons by the cladding 

results in an added safety factor.  

3. Cylinder Determinations 

The maximum permissible cylinder diameter for leak 

testing of rods will be 6.6 inches in which the 

maximum enrichment is 4.94 w/o. This is more con

servative than the maximum permissible cylinder 

diameter of 8 inches shown in TID 7016, Rev. 1, 

page 21, Figure 15.  

4. Volume Determination 

The maximum permissible volume for slurries of U0 2 

at 4.94 w/o has been set at 4.8 liters. This is 

the always safe volume of 4.8 liters (1.27 gal.) as 

shown in TID 7016, Rev. 1, Table I, page 10.  

Docket 70-337 Date 10-14-64 Revision No. Date: Page 12
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8. (continued) 

5. Fuel Assembly Criticality Limits 

The neutron multiplication (K eff) for the Yankee 

V-VI assembly is < 0.76 for one isolated assembly 

immersed in water. The method of determining the 

K was the same as described on pages 14 and 15 of eff 

the Indian Point Amendment Application, transmitted 

May 20, 1964. When the fuel assembly is being 

loaded sequentially with fuel rods and the fuel rods 

that have not been inserted into the assembly are 

located at a distance of about 3 ft. from the 

assembly, the K of the partially loaded assembly eff 

is less than 0.76 when immersed in water. This is 

assured by the fuel rods being loaded sequentially.  

9. Shipping Containers - Completed Fuel Assemblies 

A. The completed fuel assemblies will be shipped between the 

Yankee Electric Power Reactor, Rowe, Mass., and the 

Westinghouse Cheswick Site. Not more than 15 fuel 

assemblies, one per container, will be shipped via 

common or private carrier using exclusive use of vehicle.  

A description of the shipping container that will be used 

has been previously submitted and was approved for and 

used in the shipment of Yankee Cores I, II and III. The 

Yankee III fuel shipments were approved in the telegram 

of November 26, 1962, from Johnson to Amtsberg.

Docket 70-337 Date 10-14-64 Revision No. Date: Page 13
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9. A. (continued) 

Information about the container was submitted in the 

September 4, 1962 application for amendment of License 

SNM-38, Docket 70-43. These containers are shown on 

The Champion Company Drawings 08335, 08508, 08501 

Sheet 1, and 08561 on an attachment in the letter dated 

July 29, 1959, from H. C. Amtsberg to H. L. Price.  

This container had Bureau of Explosives' Permit #BE 851.  

The Keff of the Yankee V-VI assembly when loaded in the 

container, fully moderated and reflected, will be less 

than 0.76, as determined using the methods described in 

the Indian Point Amendment Application. When loaded in 

these containers at this spacing, an infinite array of 

these containers would have a Keff of less than 1. An 

array of 15 containers, if flooded, would be isolated and 

if the water were to drain, the Keff would be < 0.76.  

There are no enclosures around the fuel assemblies inside 

these shipping containers that would retain water in the 

highly unlikely event of flooding with water and subse

quent drainage of the container.  

Westinghouse has reviewed the container design and con

cludes that it is incredible under hypothesized accident 

conditions that containers could be deformed in such a 

manner as to cause two or more assemblies to come into 

close proximity to each other. Even assuming a severe 

deformation, a minimum spacing would be provided by the

Page 14
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9. A. (continued) 

structural materials of the container. Two of the 

described fuel assemblies fully moderated with optimum 

geometry and with no intervening materials would have 

a K of less than 0.87. When such fuel is within eff 

containers assumed to have maximum deformation, the 

parasitic absorption of the neutrons due to the con

tainer steel would further decrease the Keff* In 

normal transport, the shipping containers are blocked 

and braced within the carrying vehicle in such manner 

that the possibility of mechanical damage is minimized.  

Westinghouse, therefore, concludes that this fuel can 

*i be shipped as described without undue hazard to the 

health and safety of the public.  

B. Shipment of Scrap 

Westinghouse will submit a shipping container and 

criticality analysis at a later time for shipment of 

scrap, as a new container is being designed for shipment 

of scrap.

Docket 70-337 Date: 10-14-64 Revision No. Date: Pagje 15
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"Westinghouse Electric Corporation 

3 Gateway Center 

Box z278, Pittsburgh, Pa. 152.3o 

October 26, 1964 

* U. S. Atomic Energy Commission 

Division of Materials Licensing 

Washington, D. C., 20545 K" 

Attention: Mr. Lyall E. Johnson, Acting Director X',4  \" " ' ." .4, , , 

Subject: Amendment of Special Nuclear License 

SNM-338, Docket 70-337, for Fabrication ,--I ..  

of Saxton Fuel Rods and Assemblies , 

Gentlemen: 

The Westinghouse Electric Corporation hereby 

applies for an amendment to the Special Nuclear Materials 

License SNM-338, Docket 70-337. Six copies of the amend

ment application are submitted herewith. This application 

will provide for receipt, possession, use, storage, and 

transfer of UO2 that will be fabricated into fuel rods and 

replacement assemblies for the Saxton Reactor. This work 

will be done at the Cheswick Plant.  

If you have any questions, please write to me at 

the above address or phone me collect, 412-391-2800, Extension 

3449.  

,,..':.' . DOCKETED Very truly yours, 

USAEG 
OCT 26 19640 .9 

9 RGULTOI C. P. Skillern 

O.4 GE1t License Administrator 

Attachment: 
6 copies transmitted ACKN[EE ! 
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SNM-338 
Saxton 

APPLICATION FOR AN AMENDMENT TO 
LICENSE SNM-338 FOR FABRICATION 

OF THE SAXTON FUEL RODS AND ASSEMBLIES 

1. Introduction 

An amendment to License SNM-338 is hereby requested to 

provide for the receipt, possession, storage, use and trans

fer of UO2 at an enrichment of 5.7 w/o. This material will 

be used to fabricate Saxton fuel rods and assemblies at the 

Cheswick Plant. These fuel assemblies will be installed as 

fuel in the Power Reactor at Saxton, Pennsylvania.  

The production equipment and general procedures for 

making fuel rods and assemblies have been adequately described 

and were approved in previous amendments of this license.  

Information presented in this application will reflect any 

significant changes. The basic storage, manufacturing, 

shop locations, and criticality controls remain the same as 

described in prior amendments approved by the Division of 

Materials Licensing in the Indian Point Core II amendment-; 

license amendment application to SNM-338 for the Indian Point 

Core II was transmitted on May 20, 1964, with the approval 

given on July 16, 1964.  

Fuel assembly fabrication and storage will be at the 

same location as given in the SELNI amendment, October 18, 

1962, and later referenced in the Indian Point amendment 

application.

Docket 70-337 Dale 10/26/64 Revision No. Date: Pag~e 4
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2. Correspondence - Return Address 

The license amendment and any associated correspond

ence should be sent to C. P. Skillern, Westinghouse 

Electric Corporation, Box 2278, Pittsburgh, Pa. (15230).  

3. Materials, Amounts, and Specifications 

It is requested that Westinghouse be authorized to 

receive, possess, store, use, and transfer up to 390 Kg of 

UO2 at an enrichment of 5.7 w/o for the manufacture of 

Saxton fuel rods and assemblies. The UO2 will be formed 

into pellets and encapsulated in stainless steel tubes, 

having a wall thickness of*.08 times the pellet diameter.  

These resulting rods will be < 0.50 inches in diameter and 

about 42 inches long. Drawings of Saxton fuel assemblies 

were transmitted in the letter of April 18, 1961, SNM-38, 

Docket 70-43. Transfer will be made in accordance with 

contractual and license arrangements. No production, con

sumption or significant loss of special nuclear material is 

anticipated. Receipt of the first shipment may occur on or 

about November 20, 1964.  

4. Equipment and Facilities for Radiation Protection 

The procedures outlined in the Westinghouse Electric 

Corporation Health Physics Manual, WAFD-HP-103, Rev. III, 

March 1962, as previously submitted in the July 11, 1962 

transmittal and revised in the January 17, 1964 transmittal, 

will be used.

Docket 70-337 Date 10/26/64 Revision No. Date: Page 5



SNM-338 
Saxton 

5. Receipt of Material 

The material is received from a licensed processor in 

plastic bottles in licensed shipping containers. These 

shipping containers are visually inspected upon receipt to 

assure proper loading and spacing. Material weights in 

each bottle are verified by reweighing before storage, thus 

assuring no extraneous foreign material, viz. water, from 

entering the storage area. The weight of powder in each 

bottle will not exceed the maximum permissible batch size 

indicated in "Criticality Determinations." The bottles 

are heavy walled polyethylene with a threaded cap.  

6. Powder Storage - Description and Criticality Controls 

A. Bottle Storage Rack - Description 

The powder will be stored in the plastic bottles, in 

which they are received, on the conveyer that was 

described in the Indian Point Core II amendment appli

cation dated May 20, 1964. This conveyer is described 

on pages 5 and 6 of Indian Point Application and dis

played in the Indian Point Application Proprietary 

Folder on Drawing C773D407.  

1. Bottle Storage Rack - Criticality Determination 

Solutions or liquids will not be stored in this 

rack and the average enrichment of the total 

quantity of uranium oxide powder stored in this 

rack will not exceed 5%. Under normal storage 

conditions, an unlimited quantity of uranium oxide 

powder, having an enrichment of less than 5%, could

Docket 70-337 Date 10/26/64 Revision No. Date:
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6. A. 1. (continued) 

be stored in this storage rack. This limit is 

based upon the fact that the uranium oxide powder 

is unmoderated and, when unmoderated, uranium oxide 

powders having an enrichment of less than 5% will 

not become critical in unlimited quantities.  

Westinghouse proposes that storage of the incoming 

Saxton UO 2 powder be authorized for this storage 

rack for the following reasons: The average enrich

ment of material stored on this rack will not exceed 

5 w/o. This will be assured as material such as 

Indian Point Region I that is presently stored in 

the rack has an enrichment of 2.81 w/o and will 

depress the average percentage. There could only 

be a maximum of 27 bottles of Saxton material in the 

rack at one time. The total amount of U-235 at the 

Saxton enrichment of 5.7 w/o will be about 17.2 Kg 

which is much less than a critical mass for a fast 

neutron reaction. According to TID-701 6 , using the 

allowance factor in Fig. 20, page 24, and the values 

in Table I, page 10, a total of 550 Kg of U-235 could 

be stored in this rack. The capacity of this storage 

rack is currently limited to 400 Kg U-235 in UO2 at 

5 w/o enrichment. For these reasons, Westinghouse 

feels that this limited quantity of the dry 5.7 w/o 

material can be safely stored in this rack.  

Various types of accident conditions were evaluated 

on page 7 in the Indian Point amendment application 

Docket 70-337 Data 10/26/64 Revision No. Date: Page 7
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6. A. 1. (continued) 

that was transmitted on May 20, 1964, and these 

evaluations are also valid for this application as 

the storage facility remains the same.  

a. Each bottle will contain no more than a maximum 

permissible batch of UO2 powder as shown in 

"Criticality Determinations." Thus, the 

amount of powder in a single bottle is safe 

under conditions of ideal geometry, full reflec

tion and optimum moderation.  

b. The row of bottles in each section of the rack 

can be considered a cylinder. When considered 

individually, each cylinder would be safe under 

conditions of full reflection and optimum moder

ation. The inside diameter of the bottles is 

9.75 inches (cylinder diameter), and data from 

K-1019, Rev. 5, Table III, page 21, indicates a 

permissible diameter of 9.8 inches for UO 2 of 

5.7 w/o enrichment. The average enrichment of 

UO2 powder to be stored in this rack will always 

be less than 5.0 w/o. This will be assured by 

administrative control. If this rack were 

flooded with water, isolation of the cylinders 

would be assured due to their 12" separation.  

There would be no moderation of the UO2 in 

the bottles when there would not be isolation 

of the cylinders by a fully flooded condition.  

Docket 70-337 Data 10/26/64 Revision No. Date: PLge 8
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S* 6. A. 1. (continued) 

b. (continued) 

These bottles were tested for leakage of water 

as described in the Indian Point amendment appli

cation on page 8 and no leakage was found. The 

added safety feature of taping the cap of each 

bottle with flexible plastic tape will be con

tinued.  

B. Belt Conveyer 

A conveyer will be used to transfer the large plastic 

bottles from the storage rack to the Pelletizing Area.  

This is the same conveyer approved and used for the Indian 

Point Core II fabrication of UO2 fuel and described on 

page 8 of the Indian Point application. However, this 

conveyer will have two rows of bottles instead of one 

and the rows of bottles will be separated by 12 inches of 

floodable space. The quantity of UO at 5.7 w/o enrich

ment that will be stored on the belt conveyer will be much 

less than the limit of 550 Kg U-235 given in Table I, 

page 10, used with the allowance factor in Fig. 20, page 

24, of TID-7016.  

7. Pellet Storage 

A. Pellet Conveyer Storaqe in Process 

Green pellets will be stored as described in the previous 

applications in 2.5 inch deep boats. The depth of the 

pellets will be limited to the depth of the boats, thus 

assuring a 2.5 inch slab. These boats will be stored

Docket 70-337 Date 10/26/64 Revision No. Date: page 9
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7. A. (continued) 

using the same methods described on page 9 in the Indian 

Point Amendment application.  

B. Sintered Pellet Storage After Grinding 

Sintered pellet storage, after leaving the centerless 

grinder, will be the same as described in the Indian Point 

amendment application on page 9, except that additional 

shelves may be added using the same spacing criteria.  

The pellets will be stored in these racks with a vertical 

opening just greater than the maximum permissible slab 

thickness for the enrichment stored such that the slab 

thickness is always maintained. These storage racks 

are constructed so that 12 inches spacing is assured 

between stored slabs of fuel. Thus if the storage rack 

were flooded, each slab would be isolated by at least 

12 inches of water. If the water would drain away, the 

water also drains away from the trays, thus assuring 

unmoderated slabs. Only the one enrichment will be 

processed at one time. Other enrichments left over 

from other production will be stored separately in a rack 

properly identified in accordance with the storage criteria 

previously established for those materials.  

The Saxton pellets can be safely stored in this rack as 

the critical mass for a fast neutron reaction is 22.8 Kg of 

U-235 and a recommended limit is 10 Kg according to TID

7016, Table I, page 10. Applying the allowance factor in 

Figure 20, TID-7016, page 24, the total amount of U-235 

that would be safe is 550 Kg of U-235 at an enrichment of
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7. B. (continued) 

5.7 w/o. The total amount of U-235 at 5.7 w/o that 

will be in the whole production area will be 17.4 Kg.  

For this reason, Westinghouse feels storage of these 

pellets will be safe as only a small portion (1/4 of 

the total) of the 17.4 Kg of U-235 material will be 

present in this rack at one time.  

8. General Information About Processing and Criticality Control 

A. Flow Scheme 

This section describes a flow scheme of the material used 

in the fabrication process and lists the criticality 

control used for each step. The equipment to be used has 

been described in the prior Indian Point Core II amendment.

Process Step Control

1. Powder Preparation 
Weighing, mixing, granulating, 
etc.  

2. Powder Conveyer (storage) 

3. Powder Tray Cleaning Cart 
Component A 
Component B 

4. Pellet Pressing 
(a) Feed Hopper 
(b) Conveyer 

5. Green Pellet Conveyer Storage

Mass = 33 lbs.  

Slab = 4.5 inches 

Volume < 4.8 liters 

Slab 4.5 inches 

Mass = 33 lbs.  
< 70 in 2 conveyer) = equivalent 

25 in 2 at Tee ) diameter 
is < 9.8 
inches 

Slab 2.5 inches

Pgo 11I
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8. A. (continued)

Process Step 

6. Sintering Furnace 

7. Centerless Grinder 

(a) Feed Hopper 

(b) Waste Collection 

8. Sintered Pellet Storage 

9. Rod Loading and Storage 

10. Leak Testing 

11. Fabrication of Fuel Assemblies 
Assumes sequential 
loading for any partially 
loaded assemblies 

12. Fuel Assembly Storage 
Assembly Cleaning 

(isolated)

Control 

Slab 2.5 inches 

Slab 2.5 inches 

Mass = 31 lbs.  

Volume < 4.8 liters 
Slab 4.5 inches 

Slab = 2.8 inches 

Slab = 3.0 inches 

Cylinder = 6.6 inches 

K = < 0.8O 
e ff 

12 inch separation 
Keff = < 0.80

Docket 70-337 Dat. 10/26/64 Revision No. ft~e 12Date.
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8. (continued) 

B. Criticality Determinations 

1. Batch Size Determinations 

The maximum permissible batch size to be used for 

the powder during processing operations is deter

mined using the information given in Table XIII, 

page 22, K-1019, Rev. 5: 

5.7 w/o 0.755 Kg U-235 = 15 Kg = 33* lbs.  

enrichment (0.88) (.057) 

*Note - the batch size for pellets is 31 lbs. which 

is more conservative. The batch limit for 

pellets was determined using Westinghouse 

methods./i 

2. Slab Determination 

a. U0 2 Pellet Slab and Clad Rod Slab 

A maximum permissible slab thickness has been set 

at 2.8 inches for 5.7 w/o enrichment of UO 2 .  

This slab thickness was determined using Westing

house method described by Strawbridge./I 

A maximum slab thickness for the clad rods has 

been set at 3.0 inches. The slab thickness for 

the clad rods is conservative because of the 

parasitic absorption by the steel cladding, and 

is also in agreement if the curve in Figure 16, 

page 21, of TID-7016 is extrapolated to 5.7 w/o.  

/1 L. E. Strawbridge, "Calculation of Lattice Parameters and Criti

cality for Uniform Water Moderated Lattices," WCAP-3742. See 

the SPERT amendments transmittals dated Jan. 17, 1964, and Feb. 9, 

1964, SNM-338, Docket 70-337, for this document and additional 
information.  
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B. 2. (continued) 

b. Powder Slab 

A maximum powder slab thickness has been set at 

4.5 inches for powder at 5.7 w/o. This is 

within the permissible limit for 6 w/o shown in 

K-1019, Rev. 5, Table XIII, page 21.  

3. Cylinder Determinations 

The maximum permissible cylinder diameter for leak 

testing of rods will be 6.6 inches in which the maxi

mum enrichment is 5.7 w/o. This is more conservative 

than the maximum permissible cylinder diameter of 

9.8 inches shown in K-1019, Rev. 5, page 21.  

4. Volume Determination 

"The maximum permissible volume for slurries of UO2 

at 5.7 w/o has been set at 4.8 liters. This is the 

always safe volume of 4.8 liters (1.27 gal.) as shown 

in TID-7016, Rev. 1, Table I, page 10.  

5. Fuel Assembly Criticality Limits 

The neutron multiplication (Ke) for the Saxton 
eff 

assembly is < 0.80 for one isolated assembly immersed 

in water. The method of determining the Keff was the 

same as described on pages 14 and 15 of the Indian 

Point Amendment Application, transmitted May 20, 1964.  

When the fuel assembly is being loaded sequentially 

with fuel rods and the fuel rods that have not been 

inserted into the assembly are located at a distance

Docket 70-337 Date 10-26-64 R@vEyion No. Date:
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8. 5. (continued) 

of about 3 ft. from the assembly, the Keff of the 

partially loaded assembly is less than 0.80 when 

immersed in water. This is assured by the fuel 

rods being loaded sequentially.  

9. Shipment of Scrap 

Westinghouse will submit a shipping container and critical

ity analysis at a later time for shipment of scrap, as a new 

container is being designed for shipment of scrap.

Docket 70-337 Date 10/26/64 Revision No. Date:
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Memorandum
TO

FROM

:Donald A. Nussbaumer, Chief 
Source and Spa/ix Naclear Materials branch, avm.  

SoDale Smith Nlr tis ac 
Sou~rce and. Special Nuclear Materials Branchb DkýU

DATE: NOV2 1964 2
'it 4 
�2 4 

ill 
4A 

I ceimed wlth these cases.  

Chronologies attached:

Docket. No.  

\.•.70-8 

Y70-27 
.- 70-33 
> 70-36 
• 70-43 
170-57 

? 70-58 
X 70-72 

-ý 70-135 
"- 70-143 

+' 7o-169 

A <70-337 
>( 70-364

License No.  

SWN-7 
SNM-42 
SM4-23 
SNM-33 
SM4-38 
s=-54 
SRM-53 
SNM-69 
sNm-145 
SNM-124 
SNM-150 
SIA-206 
SNM-338 smi-4.14

Licensee E•riration Date

Battelle Memorial Institute 
Babcock & Wilcox 
Metals and Controls 
United Nuclear Corporation 
Westinghouse 
General Electric 
Martin Company 
General Atomic 
NUMEC 
Nuclear Fuel Services 
General Electric 
General Electric 
Westinghouse 
NUME C

September 30, 196 
August 31, 1961 
January 31, 1963 
January 31, 1962 
July 1, 1961 
December 1., 1961 
April 30, 1963 
September 1, 1963 
November 30, 1962• 
September 30, 196' 
7ovcnbor 30, 1962 

May 31, 1962 
June 30, 1964 
October 31, 1963

Submitted previously:

cc: K. E.  

C. E. _I •..; Co E.  

A

S:M-82 Sylcor

•...,. ý !- ý f' /1 f/.y/4

Lauterbach 
LAyield 
4acDonald

May 31, 1961

�(44' .4

GA -
uy U.S. Savings Bonds Regularly on the Pavro/l Sain. Pla

I . .. .'..I. , .j

SUBJECT: CHRONOLOGIES OF ACTIONS ON TIMELY RENEWAL APPLICATIONS 

D:,a :RDs c-33 7 

Attached are chronologies outlining the actions taken on fourteen licenses 
which have expired and are being continued ca a timely renewal basis. These 
chronologies represent the actions taken up to the time of preparation, about 
the first week of September.  

Copies of these chronologies have been given to the staff members who are con
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Westinghouse Electric Corporation 
Atomic Fuel Division 
Cheswick, Pennsylvania 

Docket 70-337

License SNM-338 
Issued - July 26, 
Expiration date -

1960 
June 30, 1964

C 11 R 0 N 0 L 0 G Y

Apr. 29, 1964 

May 21, 1964 

May 25, 1964 

May 26, 1964 

May 28, 1964 

June 4, 1964 

June 4, 1964 

June 8, 1964 

June 11, 1964 

June 11, 1964

Letter dated 4/29/64 to WEC advising that SNM-338 
expires 6/30/64.  

Letter dated 5/19/64 from WEC requesting renewal of 
SNM-338.  

Letter dated 5/20/64 from WEC transmitting application 
for amendment to SNM-338 to cover receipt, possession, 
use, storage and transfer of U02 that will be fabri
cated into fuel rods and assemblies for Consolidated 
Edison Indian Point Reactor Core II.  

Letter dated 5/25/64 from WEC transmitting supplemental 
shipping container information for the 9pert amendment 
to SNM-338 dated 5/25/64.  

Memo from Luke reviewing Westinghouse application of 
May 25, 1964 for shipping container for Spert fuel 
rods. Approval recommended from criticality standpoint, 
subject to structural integrity approval.  

Memo from C. Beck commenting on structural integrity of 
SPERT fuel rod containers.  

Memo to Luke transmitting Westinghouse letter dated 
May 19, 1964 for information and files.  

Memo to files from G. W.Kerr reporting on compliance 
inspection conducted Jan 7 and 8, 1964.  

TWX dated 6/11/64 from WEC referencing discussion of 
6/9/64 and advising that they will tack weld the space 
ring to outside shell of the shipping container.  

TWX dated 6/11/64 from WEC requesting issuance of the 
required allocation and/or nuclear materials draft 
which will permit them to order special nuclear material 
as set forth in this TWX, to be charged against the 
allocation previously issued to Consolidated Edison, 
License DPR-S, for use under SNM-338, as amemded.
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June 15 1964 

June 15, 1964 

June 10, 1964 

June 18, 1964 

June 18, 1964 

June 22, 1964 

June 24, 1964 

June 24, 1964 

June 24, 1964 

June 23,1964

Memo to Luke transmitting Westinghouse letter 
dated June 11, 1964 concerning SPERT rod shipping 
container. Criticality review requested.  

Letter dated 6/11/64 from WEC in confirmation of their 
6/11/64 TWX.  

Letter dated 6/10/64 to NEC referencing their 5A19/64 
application and advising that SNM-338 will not expire 
until application is finally determined by the 
Commission.  

TWX dated 6/18/64 to WEC authorizing them under SNM-338 
to ship spert fuel rods from Cheswick, Pennsylvania to 
Idaho Falls, Idaho in accordance with their 5/25/64 
application and supplement thereto.  

Letter dated 6/18/64 to NEC advising that as requested 
in their letter of 6/11/64 distribution of 265 kg of 
U-235 contained in U enriched to 2.86%, as UF6 is 
hereby authorized under SNM-338 with procurement of 
75 kg of U-235 being made prior to 6/30/64.  

Memo from Luke evaluating Westinghouse application dated 
May 20, 1964 for fabrication of Consolidated Edison 
Indian Point Core II. Faborable review if two minor 
inconsistencies in application are corrected. Shipping 
not authorized.  

TWX dated 6/23/64 from WEC referencing their 5/20/64 
application and advising that Indian Point Fuel 
Assemblies will be shipped in the fuel assembly con
tainer as described in their attachments to amendment 
application dated 11/15/62.  

Memo to files from R. L. Stevenson recording telecon with 
C. P. Skillern of Westinghouse. Two questions asked and 
answered concerning Indian Point Core II shipment.  

Memo to Luke transmitting Westinghouse letter of June 
is, 1964 concerning shipping containers for spert fuel 
rods for information and files.  

Letter dated 6/22/64 from IYEC transmitting letter 
dated 6/22/64 from WEC to Nussbaumer furnishing 
justification as to why the information transmitted 
with their 5/20/64 letter should be withheld from the 
public and the revised attached Proprietary Information.
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June 26, 1964 

July 1, 1964 

July 6, 1964 

July 16, 1964 

July 17, 1964 

Aug. 12, 1964

SNM draft #07/SNM-338/324(18) to WEC dated 6/26/64 
allocating 190 kg of U-233 as UF6 prior to 9/30/64.  

TWX dated 6/30/64 from WEC referencing their 5/20/64 
request and advising that no enclosures are around 
the fuel assemblies, etc.  

Memo from Luke reviewing container and procedures 
for shipment of finished fuel assemblies for the 
Indian Point Core II. Suggested that Westinghouse 
further demonstrate the safety of arrays of damaged 
containers.  

Letter dated 7/16/64 to iýLC advising that SNM-338 
is hereby amended to authorize the receipt, possession 
Suse of uranium oxide at U-235 enrichments of 2.81, 
a.2 2 aid 4.0U2 weight percenti for the fabrication only 
of Indian Point Reactor Core I1 fuel rods and asserpblies 
pursuant to 5/20/64 application and supplements tnereto.  
Also advising that our review of the proprietary infor
mation has not been completed.  

Letter dated 7/15/64 from WEC requesting allocation of 
SNM as described on the attached schedule.  

Letter dated 8/10/64 from iEC requesting amendment to 
SNIM-338 in regard to their provisions for pellet storage.
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UNITED STATES GOVERNMENT 

Memorandum 
TO : Donald A. Nussbaumer, Chief DATE: November 2, 1964 

Source & Special Nuclear Materials Branch, DML 

FROM : Charles D. Luke, Chief ' 

Criticality Branch, DML '3 2 

SUBJECT: WESTINGMOUSE ELECTRIC CORPORATION, FABRICATION AND SHIPMENT OF FUEL RODS 

FOR YANKEE CORES V AND VI, DOCKET NO. 70-337, OCTOBER 14, 1964 

SYMBOL: DML:RLS 

The application for license amendment concerns the receipt, possession, 
use, storage and transfer of 4.94 percent enriched UO02 that will be 
fabricated into rods and assemblies for the Yankee Reactor Cores V and 
VI. The proposed nuclear safety controls for the in-plant operations 
are similar to those used in earlier core fabrication work and are 
clearly substantiated by the mass and geometry values in TID-7028.  
Thus, we have no objection from the nuclear safety viewpoint to your 
issuance of a license amendment that approves the manufacturing opera

tions but does not at this time permit shipment of groups of finished 
assemblies.  

There is one question that must be resolved before the proposed shipping 

procedures can be approved. This concerns the subcriticality of a pair 
of flooded assemblies in damaged containers. The shipping containers to 
be used have been reviewed by Mr. Christian Beck (Nussbaumer from Beck, 
10/30/64), and based on his structural integrity analysis, the top fialf

of the outer container would buckle when subjected to the thirty-foot 

drop test. Thus, we are concerned with the safety of a pair of damaged 
containers coming together, top-to-top under water, which would result 

in a rather compact array of two assemblies. The question of the keff 
value fdr a reflected pair of moderated assemblies was asked Mr. C. P.  

Skillern of Westinghouse in a telephone conversation between Skillern 

and Messrs. Layfield and Stevenson, DML, on October 29, 1964. Skillern 

indicated that Westinghouse would send a wire to answer this question.

Buy US, Savings Bonds Regularly on the Payroll Savings Plan
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GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: November 5, 1964 Source & Special Nuclear ?'terials Branch, DML 
FROM : Charles D. Luke, Chief 

Criticality Branch, DML 
SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, FABRICATION AND SHIPMENT OF FUEL RODS FOR SAXTON REACTOR, DOCKET NO. 70-337, OCTOBER 26, 1964 

SYMlOL: DML:RLS 

The application for license amendment concerns the receipt, possession, use, storage, and transfer of 5.7 per cent enriched U02 that will be fabricated into rods and assemblies for the Saxton Reactor. The proposed nuclear safety controls for the in-plant operations are similar to those used in earlier core fabrication work and are generally substantiated by appropriate mass and geometry values. We have no objection to your issuance of a license amendment that approves the manufacturing operations, but does not at this time permit shipment of groups of finished assemblies.  

The application does not describe the shipping arrangements, although on page 5 of the application, it is stated that transfer will be made in accordance with contractual and license arrangements. The earlier Saxton assemblies were made about three years ago and hence the shipping arrangements may not satisfy current requirements, particularly as regards the structural integrity of shipping containers. We suggest that Westinghouse be requested to describe and justify their shipping procedures in the light of current acceptable practice.  

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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C. LukV Chief Criticality Branch, D 

D. A. Nuaabaume', Chief 
Source and Special Nuclear Materials Branch, nL 

WSTINMCOUSZ ELECTRIC CMIATION TWX DATD OCTOER , 14 964, sup 
ITM4 9-A, SHIPPDN CONTAINERS. DOCKIET NO. 70-337 

DML:RLL 

Attached is a copy of WEC's TWX dated October 14, 1964, for your review 
from the standpoint ofariticality control. The extra copy may be retained 

for your files.  

Attachment: 
Extra copy

------------- -I ------------------- - - -

U .5- GOVZRR SM TT PRIT IG FFIjCZ 10 62761-3 - - - - - - - - - - - -- I- - - - - - - - - -



V , Westinghouse Electric Corporation 

Atomic Power Division BOX 355, Pittsburgh 3o, Pa.  

November 19, 1964 

FS-947 

United State rgy Commission 
Division of Materials Licensing 
St. Elmo and Norfolk Avenue > 
Bethesda, Maryland. :

Attention: Mr. Lyall Johnson 
Acting Director 

Gentlemen: 

Subject: Request for Authorization to Order SS Material 
San Onofre Nuclear Generating Station, Unit 1 
Docket 5e- C? •R-13 73 -2Y7g-ile COPY(C.  

By letter dated September •1, 1964 (FS-896) a request was made for special 
nuclear material in the amount of 713 Kg of U235. It is our understanding 
that a nuclear materials draft has been issued to Oak Ridge in this amount.  

During the interim period Westinghouse has continued to review nuclear 
characteristics and core fabrication requirements and have selected an 
enrichment of 3.4 w/o U235 for the initial region to be fabricated.  

To accommodate this change please issue a nuclear materials draft in an addi
tional amount of 40 Kg U23 5 to be furnished as UF6 at 3.4 w/o U2 5" The 
required delivery schedule will be a continuation of that originally requested.  
in our letter of September 11, 1964, and will be worked out directly with Mr.  
McAlduff at Oak Ridge. This material is a part of the 781 Kg U2 3 5 specified 
in Exhibit A to Amendment Nio. 6, Docket 50-206 as required in fiscal 1965.  
Total allocation requested to date is 753 Kg U23 5 and is expected to extend 
through the first quarter of calendar 1965.  

Very truly yours, 

H. E. Walchli 
Fuel Service Manager 

bm (Acting in behalf of 
EDISON-SAN DIEGO) 

cc: W. R. Gould 
W. A. Zitlow 
D. Barry 
H. J. McAlduff I: jrE

0
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LL NOV 19 W4 

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

Attention: Mr. C. P. Skillorn 
Ucense Adtanistrator 

Csstlemmn: 
ii 

As requested in your application dated October 26, 1964, Special Nslear ftterlal License No, SNM-338 is hereby amaued to authoris. the fabrie.  caton of fuel as#e*lies for the Saxton Reactor in accordaice with the provisions described in the application dated Octobor 26, 1964. All other conditions of this license shall remain the sano 

Simnc you have specified that the transfer of these foul assitlies will be mafd In sccorauce with contractual sad prmemiouly apprVewd license ensrgements, this amndaeat does not authoria. shupapt oF tin awl asseablies.  

MRX IM1 ATOKIC "MhMS 009448810 

Donald A. flussbmwer Chlif" 
Source 4 Special Nuclear Naterials Drech 
Division of Materials Licousing
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Westinghouse Electric Corporation 

3 Gateway Center 

Box 2278, Pittsburgh 3o, Pa.

November 25, 1964 

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

Attention: Mr. Lyall E. Johnson, Acting Director 
Division of Materials Licensing

Subject: Amendment of Special Nuclear Material License 
SNM-338, Docket 70-337, for Additional 
Criticality Controls in the Engineering 
Development Laboratory

Gentlemen: 

The Westinghouse Electric Corporation hereby 

applies for an amendment to the Special Nuclear Materials 

License SNM-338, Docket 70-337. This application requests 

authorization to use additional criticality controls in the 

Engineering Development Laboratory.  

If you have any questions, please write to me at 

the above address or phone me collect, 412-391-2800, 

Extension 3449.

Attachment: 
6 copies attached Dock 

us, 
S/ NOV2U 

MAL) 

CCOV 

e~' aexi ~ ,

Very truly yours, 

C. P. Skillern 
License Administrator 

SOACKNOWLEDGED 

541
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WESTINGHOUSE ELECTRIC CORPORATION

APPLICATION FOR AMENDMENT TO LICENSE 

SNM-338 

FOR ADDITIONAL CRITICALITY CONTROLS IN 

THE ENGINEERING DEVELOPMENT LABORATORY 

Date: November 25, 1964 

U. S. ATOMIC ENERGY COMMISSION 

DOCKET 70-337 

bie. Goa
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SNM-338 

Development Lab.  

APPLICATION FOR AN AMENDMENT TO 

SNM-338 TO PROVIDE ADDITIONAL 
CRITICALITY CONTROLS IN THE 

ENGINEERING DEVELOPMENT LABORATORY 

1. Introduction 

An amendment to SNM-338 is hereby requested to provide for 

a change in the criticality controls used for U02 powder fully 

enriched in the isotope U-235, in the Engineering Development 

Laboratory. Controls presently used were approved in the 

license dated October 30, 1959. This license approved the 

methods described in the application dated June 2, 1959, and the 

transmittals dated August 10, 1959 and October 15, 1959.  

The control presently approved for use in the Engineering 

Laboratory is the use of a safe batch quantity that consists 

of 350 grams of U-235 at separate work stations.  

Westinghouse requests authorization to use certain 

geometry control in addition to the limit presently licensed.  

These new control methods are described in Section 7.1 of 

this application.  

2. Correspondence - Return Address 

The license amendment and any associated correspondence 

should be sent to C. P. Skillern, Westinghouse Electric 

Corporation, Box 2278, Pittsburgh, Pa. (15230).  

Docket 70-337 Date 11/25/64 Revision No. Date: Page 3



SNM-338 
Development Lab.  

3. Materials, Amounts, and Specification 

No additional amount of SNM is required for the 

Engineering Development Laboratory. The special nuclear 

material discussed in this application will only be UO2 

powder, pellets or clad pellets fully enriched in the 

isotope U-235.  

4. Equipment and Facilities for Radiation Protection 

In addition to the information in the previous trans

mittals, the equipment, facilities and updated procedures 

outlined in the Westinghouse Electric Corporation Health 

Physics Manual, WAFD-HP-103, Rev. III, March, 1962, as 

previously submitted in the July 11, 1962 transmittal and 

revised in the January 17, 1964 transmittal, will be used.  

5. Receipt of Material 

The UO2 powder is received from a licensed processor 

or under contractual relationships in an authorized shipping 

container. The shipping container is visually inspected 

to assure proper loading and spacing; any discrepancies are 

reported to the supplier. Smear tests are made and the 

containers are surveyed with radiation detection instruments.  

The material is contained in a heavy plastic bottle with 

a screw cap in an inner container of the birdcage. This 

bottle containing the material is removed from the birdcage.  

This plastic bottle has a 5-inch diameter which is an always 

safe diameter for UO2 powder that is fully enriched. The 
3 

material has a density of <3.2 grams/cm .The individual

Docket 70-337 Date.: 11/25/64 Revision No. Date: Page 4



SNM-338 
Development Lab.  

5. Receipt of Material (continued) 

packages are then taken to an area adjacent to the storage 

vault shown in Figure 3 of the application dated June 2, 

1959, where it is weighed and placed in the storage rack.  

Records of the incoming material are listed on the appro

priate accountability documents.  

6. Powder Storage 

The UO2 powder will be stored as described in the 

original application dated June 2, 1959, and supplemented 

in the transmittal of August 6, 1959, and the telegram of 

October 15, 1959.  

7. General Information about Processing Materials, 
the Equipment used and Criticality Controls 

This section describes various types of criticality 

controls that will be used in making UO2 pellets, fully enriched 

with U-235, other ceramic shapes and fuel rods.  

The equipment used in this laboratory will be similar 

to that used at other locations in the facility. This type 

of equipment is being used to fabricate Indian Point Core II 

fuel pellets and rods. Information regarding this core 

fabrication was transmitted on May 20, 1964, with approval 

given on July 16, 1964. The same type press, sintering 

furnace, centerless grinder, weld box, and leak testing 

equipment is used in this laboratory. Each one is separated 

from the other by a distance >12 inches.

Docket 70-337Date: 11/25/64 Revision No. Date: Page 5



SNM-338 
Development Lab.  

7. (continued) 

7.1 The following describes the type of process that will be 

used and the types of criticality controls:

Type of Process Control

1. Drying of UO2 Powder 

2. Pressing of Pellets 

Feed Hopper 

Pellet Trays 

Waste Collection 

3. Sintering of Pellets 

4. Tube Loading, Processing, 
Inspection 

5. Leak Testing (clad fuel rods) 

The total quantity of UO2 for each 

will be limited to 22 Kg (UO2 

7.2 Criticality Determinations

Slab = 1.5 inches 

Cylinder = 5 inches 

Slab = 1.5 inches 

Volume = <4.8 liters 
Slab = 1.5 inches

Slab 

Slab

= 1.5 inches 

= 1.5 inches

Cylinder = 2.7 inches 

laboratory work room

1. Batch Size 

A maximum permissible batch size to be used for UO2 

powder in the laboratory will be 350 grams of U-235.  

This is equal to 430 grams of UO2 powder. This is 

within the limit given in Table I, TID-7016, Rev. 1, 

Page 10.

Docket 70-337 Date: 11/25/64 Revision No. Page 6Date:



SNM-338 
Development Lab.  

7. (continued) 

7.2 Criticality Determinations (continued) 

2. Slab Determinations 

A maximum slab thickness has been set at 1.5 inches 

for UO2 powder and pellets fully enriched with U-235.  

This slab thickness is within the limits given in 

Table I, TID-7016, Rev. 1, Page 10.  

3. Cylinder Determinations 

The maximum permissible cylinder diameter for the 

powder has been set at 5 inches using the uranium 

solution limit for a cylinder, TID-7016, Rev. 1, 

Page 10, Table I. This cylinder diameter is based 

upon the reduced density for UO2 powder of 3.2 g 

U-235/cm3. In the case of pellets where the UO2 
32 

has a density of 10.5 g U-235/cm , a safe diameter of 

2.7 inches has been set as given in TID-7016, Rev 1, 

Page 10, Table I.  

4. Laboratory Mass Limit 

The total mass limit of 22 Kg of UO2 (22 x .82 = 

18 Kg U-235) in one laboratory room is safe as the 

material will be spread out in various groupings 

throughout the room, such as in a 5-inch cylinder 

(about 1/3 of the material), 1.5-inch slab (about 

1/3 of the material), and about 1/3 of the material 

in safe mass batches, 350 grams U-235. Thus no 

individual location when the material is used will

Docket 70-337 Date 11/25/64 Revision No. Page 7Date:



SNM-338 
Development Lab.  

7. (continued) 

7.2 Criticality Determinations (continued) 

4. Laboratory Mass Limit (continued) 

exceed the recommended limit of 10 Kg as given in 

Table I; TID-7016. Each of these work locations 

where one control method is used will be separated 

from any other work location by >12 inches of 

floodable space.  

5. Volume Limits 

A solution volume limit of 4.8 liters has been set 

as a critical control in this laboratory. A safe 

volume for fully enriched Uranium solution is 4.8 1.  

(1.3 gallons) according to TID-7016, Rev. 1, 

Table I, Page 10.  

8. Emergency Controls 

The emergency controls for the Site have been updated 

in the amendment application of November 16, 1964, containing 

the Cheswick Site Emergency Procedure (AF294756). Criticality 

Alarms are within 120 ft. of any of the SNM and they are set 

to alarm between 5-20 mr/hr. The types of alarm used on the 

Site are described in Section 8.2 and V-1-A of the Emergency 

Procedures.

Docket 70-337 Date: 11/25/64 Revision No. Page 8Date:
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Westinghouse Electric Corporation 

3 Gateway Center 
Box "..178, Pittsburgh, Pa. 15230 

December 8, 1964 

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

Attention: Mr. Lyall E. Johnson, Acting Director 
DOCK(ETED 

Subject: Amendment of Special Nuclear License U 

SNM-338, Docket 70-337, for D EC9-1964 
Fabrication of Southern California 
Edison Fuel Rods and Assemblies 

Gentlemen: 

The Westinghouse Electric Corporation hereby 

applies for an amendment to the Special Nuclear Materials 

License SNM-338, Docket 70-337. This application will pro

vide for receipt, possession, use, storage, and transfer of 

UO2 that will be fabricated into fuel rods and assemblies for 

one of the regions of the Southern California Edison Company 

Reactor. Additional information for the other two regions 

will be submitted at a later time.  

If you have any questions, please write to me at 

the above address or phone me collect, 412-391-2800, Extension 

3449. The license amendment should be sent to me at the 

above address f.,:d 

~ Very truly yours, 

C. P. Skillern 
Attachment: License Administrator 

6 copies transmitted 

ý "ý--, , 1



WESTINGHOUSE ELECTRIC CORPORATION 

APPLICATION FOR AMENDMENT TO 

LICENSE SNM-338 

FOR THE SOUTHERN CALIFORNIA EDISON 

FUEL RODS AND ASSEMBLIES 

12/8/64

U. S. ATOMIC ENERGY COMMISSION 

DOCKET 70-337 
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SNM-338 
Southern Calif.  

Edison 

APPLICATION FOR AN AMENDMENT TO 

LICENSE SNM-338 FOR FABRICATION 

OF THE SOUTHERN CALIFORNIA EDISON 
FUEL RODS AND ASSEMBLIES 

1. Introduction 

An amendment to License SNM-338 is hereby requested 

to provide for the receipt, possession, storage, use and 

transfer of UO2 at an enrichment of 3.4 w/o. This material 

will be used to fabricate fuel rods and assemblies at the 

Cheswick Plant for one of the regions of the Southern 

California Edison's reactor core. These fuel assemblies 

will be installed as fuel in the Power Reactor of the Southern 

California Edison Company, Camp Pendleton, California.  

The production equipment and general procedures for 

making fuel rods and assemblies have been adequately 

described and were approved in previous amendments of this 

license. Information presented in this application will 

reflect any significant changes. The basic "new fuel 

storage," manufacturing, shop locations for pelletizing 

UO2 , rod loading, inspection, and criticality controls 

remain the same as described in prior amendments approved 

by the Division of Materials Licensing, particularly in the 

application for an amendment to SNM-338 for the Indian Point 

Core II which was transmitted on May 20, 1964, with the 

approval given on July 16, 1964.  

Docket 70-337 Date: 12/8/64 Revision No. Date: Page 4



SNM-338 
Southern Calif.  
Edison 

1. (continued) 

Fuel assembly fabrication and storage methods will be 

the same as approved in the SELNI amendment, October 18, 

1962, and later referenced in the Indian Point amendment 

application, except the material will be used and stored 

in a new portion of Building 5, designated 5-D. The same 

criticality controls as previously described in the SELNI 

and Indian Point amendments will be used. A drawing of 

the new portion of the building can be seen in Figure 8.1.  

2. Correspondence - Return Address 

The license amendment and any associated correspond

ence should be sent to C. P. Skillern, Westinghouse Electric 

Corporation, Box 2278, Pittsburgh, Pa. (15230).  

3. Materials, Amounts, and Specifications 

It is requested that Westinghouse be authorized to ;. 7 o0 . QW- .. T• 

receive, possess, store, use, and transfer up to 4; kg Izkg 

of UO2 at an enrichment of 3.4 w/o for the manufacture of 

Southern California Edison fuel rods and assemblies. The 

UO will be formed into pellets and encapsulated in stain2 

less steel tubes, having a wall thickness of -. 0.8 times the 

pellet diameter. These resulting rods will be < 0.5 inches 

in diameter and about 120 inches long. Transfer will be 

made in accordance with contractual and license arrangements.  

No production, consumption or significant loss of special 

nuclear material is anticipated. Receipt of the first 

shipment is scheduled on or about December 28, 1964.

Docket 70-337 Date: 12/8/64 Revision No. Date: Page 5
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4. Equipment and Facilities for Radiation Protection 

The procedures outlined in the Westinghouse Electric 

Corporation Health Physics Manual, WAFD-HP-103, Rev. III, 

March 1962, as previously submitted in the July 11, 1962 

transmittal and revised in the January 17, 1964 transmittal, 

will be used.  

5. Receipt of Material 

The material is received from a licensed processor in 

plastic bottles in licensed shipping containers. These 

shipping containers are visually inspected upon receipt to 

assure proper loading and spacing. Material weights in 

each bottle are verified by reweighing before storage, thus 

assuring no extraneous foreign material, viz. water, from 

entering the storage area. The weight of powder in each 

bottle will not exceed the maximum permissible batch size 

indicated in "Criticality Determinations." The bottles 

are heavy walled polyethylene with a threaded cap.  

6. Powder Storage - Description and Criticality Controls 

A. Bottle Storage Rack - Description 

The powder will be stored in the plastic bottles in 

which they are received on the conveyer that was 

described in the Indian Point Core II amendment appli

cation dated May 20, 1964. This conveyer is described 

on pages 5 and 6 of Indian Point Application and dis

played in the Indian Point Application Proprietary 

Folder on Drawing C773D407.

Docket 70-337 Date: 12/8/64 Revision No. Date: Page 6 __
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Edison 

6. A. (continued) 

1. Bottle Storage Rack - Criticality Determination 

Solutions or liquids will not be stored in this 

rack and the enrichment of the uranium oxide 

powder will not exceed 3.4 w/o for the Southern 

California Edison core material stored in this 

storage rack. Under normal storage conditions, 

an unlimited quantity of uranium oxide powder, 

having an enrichment of less than 5%, could be 

stored in this storage rack. This limit is based 

upon the fact that the uranium oxide powder is 

unmoderated and, when unmoderated, uranium oxide 

powders having an enrichment of less than 5% will 

not become critical in unlimited quantities.  

Various types of accident conditions were evaluated 

on page 7 in the Indian Point amendment application 

that was transmitted on May 20, 1964, and these 

evaluations are also valid for this application as 

the storage facility remains the same.  

a. Each bottle will contain no more than a maximum 

permissible batch of UO2 powder as shown in 

"Criticality Determinations." Thus, the amount 

of powder in a single bottle is safe under con

ditions of ideal geometry, full reflection and 

optimum moderation.

Docket 70-337 Date: 12/8/64 Revision No. Date: Page 7
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6. A. 1. (continued) 

b. The row of bottles in each section of the rack 

can be considered a cylinder. When considered 

individually, each cylinder would be safe under 

conditions of full reflection and optimum moder

ation. The inside diameter of the bottles is 

9.75 inches (cylinder diameter), and data from 

K-1019, Rev. 5, Table III, page 21, indicates 

a permissible diameter of 10.2 inches for UO 2 

of 5 w/o enrichment. The enrichment of UO2 

powder to be stored in this rack will always 

be less than 5 w/o. If this rack were flooded 

with water, isolation of the cylinders would be 

assured due to their 12" separation. Thus, 

there would be no moderation of the UO2 in the 

bottles when there would not be isolation of 

the cylinders by a fully flooded condition.  

These bottles were tested for leakage of water 

as described in the Indian Point amendment 

application on page 8 and no leakage was found.  

The added safety feature of taping the cap of 

each bottle with flexible plastic tape will be 

continued.  

Docket 70-337Date 12/8/64 Revision No. Date: Page 8
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6. (continued) 

B. Belt Conveyer 

A conveyer will be used to transfer the large plastic 

bottles from the storage rack to the Pelletizing Area.  

This is the same conveyer approved and used for the 

Indian Point Core II fabrication of UO2 fuel and 

described on page 8 of the Indian Point application.  

However, this conveyer will have two rows of bottles 

instead of one and the rows of bottles will be separated 

by 12 inches of floodable space.  

7. Pellet Storaqe 

A. Pellet Conveyer Storage in Process 

Green pellets will be stored as described in the previous 

applications in 2.5 inch deep boats. The depth of the 

pellets will be limited to the depth of the boats, thus 

assuring a 2.5 inch slab. These boats will be stored 

using the same methods described on page 9 in the Indian 

Point Amendment application.  

B. Sintered Pellet Storage After Grinding 

Sintered pellet storage, after leaving the centerless 

grinder, will be the same as described in the Indian Point 

amendment application on page 9, except that additional 

shelves may be added using the same spacing criteria.  

The pellets will be stored in these racks with a vertical 

opening just greater than the maximum permissible slab 

thickness for the enrichment stored such that the slab

Page 9
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7. B. (continued) 

thickness is always maintained. These storage racks 

are constructed so that 12 inches spacing is assured 

between stored slabs of fuel. Thus if the storage 

rack were flooded, each slab would be isolated by at 

least 12 inches of water. If the water would drain 

away, the water also drains away from the trays, thus 

assuring unmoderated slabs. Only the one enrichment 

will be processed at one time. Other enrichments left 

over from other production will be stored separately in 

a rack properly identified in accordance with the 

storage criteria previously established for those 

materials.  

8. General Information About Processing and Criticality Control 

A. Flow Scheme 

This section describes a flow scheme of the material 

used in the fabrication process and lists the critical

ity control used for each step. The equipment to be 

used has been described in the prior Indian Point 

Core II amendment. A new addition has been added to 

Building 5, designated 5-D, where the fuel assemblies 

will be assembled and stored. The procedures, spacing, 

equipment, and criticality controls will be the same as 

described in the SELNI and Indian Point amendments.

Docket7o-337 Date: 12/8/64 Revision No. Date: Page 10
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SNM-338 
Southern Calif.  
Edison

8. A. (continued)

Process Step 

1. Powder Preparation 
Weighing, mixing, granulating, etc.  

2. Powder Conveyer (storage) 

3. Powder Tray Cleaning Cart 
Component A 
Component B 

4. Pellet Pressing 
(a) Feed Hopper 

(b) Conveyer

Green Pellet Conveyer Storage 

Sintering Furnace 

Centerless Grinder 
(a) Feed Hopper 

(b) Waste Collection 

Sintered Pellet Storage 

Rod Loading and Storage 

Leak Testing 

Fabrication of Fuel Assemblies 
Assumes sequential 
loading for any partially 
loaded assemblies

12. Fuel Assembly Storage 
Assembly Cleaning 

(isolated)

Control 

Mass = 79 lbs.  

Slab = 6" 

Volume < 4.8 liters 
Slab 4.5 inches 

Mass = 79 lbs.  

< 70 in 2 conveyer)_ equiva
25 in at Tee ) lent 

diametej 
is <9.8 
inches 

Slab 2.5 inches 

Slab 2.5 inches 

Slab 2.5 inches 
Mass = 67 lbs.  
Volume < 4.8 liters 
Slab 4.5 inches 

Slab = 3.9 inches 

Slab = 3.5 inches 

Cylinder = 6.6 inches 

Keff = < 0.78 

12 inch separation 
Keff = < 0.78

Docket 70-337 Date: 12/8/64 Revision No. Date: Page 12
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SNM-338 
Southern Calif.  

Edison 

8. (continued) 

B. Criticality Determinations 

1. Batch Size Determinations 

The maximum permissible batch size to be used for the 

powder during processing operations is determined 

using the information given in Table XIII, page 22, 

K-1019, Rev. 5: 
235 

3.4 w/o 1.08 Kg U = 36 Kg = 79 lbs.  

enrichment (0.88) (.0340) 

The maximum permissible batch size to be used for pellets 

during processing operations is determined using the 

information given in Figure 13, page 21, TID 7016, Rev. I: 

0.91 Kg U2 3 5 

3.4 w/o (0.88) (.0340) = 30.4 Kg = 67 lbs.  

2. Slab Determination 

a. U0 2 Pellet Slab 

A maximum permissible slab thickness for pellets has 

been set at 3.9 inches for 3.4 w/o enrichment of 

UO . This slab thickness is within the limits 

given in TID 7016, Rev. 1, Figure 16, page 21.  

b. Powder Slab 

A maximum powder slab thickness has been set at 

6 inches for powder at 3.4 w/o. This is within the 

permissible limit for 6 w/o shown in K-1019, Rev. 5, 

Table XIII, page 21.  

- ....... ' M'" n Date: Page 13
Docket 70-337 L-a0e 6;12/8/64 rk•w i•l•m r wlv, .....



SNM-338 
N Southern Calif.  

Edison 

8. B. (continued) 

c. Clad Rod Slab 

After the fuel has been encapsulated, a maximum 

permissible slab thickness of 3.5 inches is used.  

This value is less than the limit given in 

TID 7016, Rev. 1, Figure 16, page 21. The 

parasitic absorption of neutrons by the cladding 

results in an added safety factor.  

3. Cylinder Determinations 

The maximum permissible cylinder diameter for leak 

testing of rods will be 6.6 inches in which the 

maximum enrichment is 3.4 w/o. This is more 

conservative than the maximum permissible cylinder 

diameter of 8 inches shown in TID 7016, Rev. 1, 

page 21, Figure 15.  

4. Volume Determination 

The maximum permissible volume for slurries of UO2 

at 3.4 w/o has been set at 4.8 liters. This is 

the always safe volume of 4.8 liters (1.27 gal.) 

as shown in TID 7016, Rev. 1, Table I, page 10.  

5. Fuel Assembly Criticality Limits 

The neutron multiplication 'K eff) for the Southern 

California Edison fuel assembly is < 0.78 for one 

isolated assembly immersed in water. The method 

of determining the Keff was the same as described 

on pages 14 and 15 of the Indian Point Amendment 

Docket 70-337 Date 12/8/64 Revision No. Date: Page 14



SNM-338 
Southern Calif.  
"Edison 

8. B. 5. (continued) 

Application, transmitted May 20, 1964. When 

the fuel assembly is being loaded sequentially 

with fuel rods and the fuel rods that have not 

been inserted into the assembly are located at 

a distance of about 3 ft. from the assembly, the 

Keff of the partially loaded assembly is less 

than 0.78 when immersed in water. This is 

assured by the fuel rods being loaded sequentially.  

9. Shipping Containers - Completed Fuel Assembly, Scrap Containers 

A. Shipment of Completed Fuel Assemblies and Scrap 

Westinghouse will submit information and criticality 

analysis at a later time for shipment of the assemblies 

and scrap, as new containers are being designed for 

shipment of scrap and the assemblies.  

B. Shipment of Rejected U02 Powder 

Westinghouse requests authority to transfer rejected 

material back to the supplier. Shipment of the 

material will then be made using the authorization as 

given in the supplier's license or through contractual 

arrangements.  

Docket70-337 Date: 12/8/64 Revision No. Date: Page 15
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OPTIONAL FORM NO. 10 5010-107 

MAY ¶192 EDITION 

GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief 

Source & Special Nuclear Materials Branch, DML

FROM : Charles D. Luke, Chief 
Criticality Branch, DML

DATE: December 24, 1964

�9A

SUBJECT: W1YESTINGHOUSE ELECTRIC, ADDITIONAL CRITICALITY COMrROLS IN THE 
ENGINEERING, lABORATORY, CHESWICK, DOCKET NO. 70-337, NOVEMBER 25, 1964 

SYMBOL: DML:CB: RLS 

The existing and previously approved controls in the Engineering 
Development Laboratory are based on 350 gram U-235 mass limits at 
the work stations and a minimum 12-inch spacing between work stations.  
Westinghouse proposes to supplement these mass controls with safe 
geometry controls and impose a 22 kilogram limit on the oxide in each 
laboratory work room. Westinghouse should provide additional infor
mation to demonstrate the nuclear safety of the proposed controls: 

"There is no information in your application to demonstrate 
the adequacy of the controls as regards neutron interaction 
between units in a room or between units within adjoining 
rooms. Please provide calculations and descriptive material 
to demonstrate that the required 12-inch edge-to-edge spacing 
between work stations, mass and geometry controls, and room 
arrangements will assure subcriticality by acceptable margins." 

cc: R. L. Layfield

Buy U.S, Savings Bonds Regularly on the Payroll Savings Plan
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Westinghouse Electric Corporation 

3 Gateway Center 

Box 2.278, Pittsburgh 30, Pa.  

December 29, 1964 

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

Attention: Mr. Lyall E. Johnson, Acting Director 01 
Subject: Amendment to SNM-338, Docket 70-337, .' 

To Provide for Shipment of UO Fuel Rods 
2 Fully Enriched in the Isotope U-235 

Gentlemen: 

Westinghouse Electric Corporation hereby applies 

for an amendment to the subject license to provide for the 

"shipment of fully enriched UO2 fuel rods between Cheswick, 

Pennsylvania and Oak Ridge, Tennessee. These fuel rods 

will be shipped on or about January 20, 1965.  

A Bureau of Explosives permit has been requested.  

If you have any questions, please write to me at 

the above address or call collect, 412-391-2800, extension 

3449. The license amendment should be sent to me at the 

above address.  

Very truly yours, OCKETED 

S~DEC 1964 

V Le C. P. Skillern 4,2LL 4 

License Administrator 7' 

Attachment: 
6 copies transmitted ,I,

-3 ED
5823

I.,

09



WESTINGHOUSE ELECTRIC CORPORATION

APPLICATION FOR AMENDMENT TO 

SNM-338 

FOR SHIPMENT OF UO2 FUEL RODS 

FULLY ENRICHED IN THE ISOTOPE U-235 

December 29, 1964

U. S. ATOMIC ENERGY COMMISSION 

DOCKET 70-337 

PTi~ C6py



SNM-338 
Shipping Containers 
UO 2-Fully Enriched 

SHIPMENT OF UO2 FUEL RODS 

FULLY ENRICHED IN THE ISOTOPE U-235 

December 29, 1964 

Westinghouse requests an amendment to SNM-338, Docket 
70-337, to ship UO2 fuel rods fully enriched in the isotope 
U-235 between Westinghouse Electric Corporation, Cheswick, 

Pennsylvania, and Oak Ridge, Tennessee.  

A total of 60 UO2 fuel rods (clad in stainless steel) 
fully enriched in the isotope U-235 will be shipped in the 
5-inch central shipping container that was previously approved 

by the Division of Materials Licensing. The design of this 
shipping container was transmitted in a supplemental application 
for the shipment of SPERT fuel rods on May 25, 1964, and approval 
given in the telegram dated June 18, 1964. The total weight of 
fuel rods within each container will be less than 100 lbs.  
Thirty fuel rods will be packed at each end of the shipping 
container in packing material and separated by a physical 

barrier. A maximum of two of these shipping containers will 
be used per shipment and they will be sent via common carrier 
or corporate trucking using "Exclusive Use." A total of 16.1 
kg of U-235 per shipping container contained in the fuel rods 
will be shipped. The nuclear safety will be assured for any 
arrangement of the fuel rods in the container (evenly dispersed, 
closed packed, and for dry condition) for the following reasons: 

1. The nuclear safety of the shipment is assured as the 
5-inch cylinder will maintain the fuel in a safe



SNM-338 
Shipping Containers 
UO2-Fully Enriched 

-2 

geometric configuration in the individual container 

for normal packing of the rods in each container.  

The safe diameter for an infinitely long cylinder 

containing a fully enriched solution at optimum 

moderation and full water reflecting is 5 inches 

according to Table I of TID 7016, Rev. I. This 

limit can be used for these rods as the average 

uranium density within this 5-inch cylinder will be 

less than 1 gram/cm3 which is typical of solution 

densities. Spreading the U02 over this entire volume 

would reduce the uranium density to this value.  

2. The 60 rods will be split into two bundles 30 at each 

end of the central cylinder and separated by a 

physical barrier. One bundle, 30 rods, could result 

in a maximum close packed bundle of fuel rods having 

an equivalent diameter of 3.0 inches if the fuel were 

forced into a close packed arrangement. The density 

of this close packed bundle of fuel rods would be 

6.3 gm U/cm3 giving 5.9 gm U-235/cm 3. At this density, 
the U-235 is safe when compared to the critical 

diameter of 4.3 inches for an infinitely long and 

fully reflected cylinder of uranium fully enriched 

in U-235 as shown in Figure 10, page 16, of TID 7028.  

3. For dry conditions, this number of UO2 rods, if 

compressed into a single rod of uranium metal, is 

equivalent to a solid uranium metal cylinder of 1.7 

inches in diameter. This reduction in size was



SNM-338 
Shipping Containers 
UO 2-Fully Enriched 

-3

determined by using the difference in the density of 

UO2 compared to solid uranium metal. The safe 

diameter for solid uranium metal ftlly enriched is 

2.7 inches according to TID 7016, Rev. I, Table I, 

page 10.  

The shipment will be safe if the two containers were 

accidentally flooded as the fuel would be separated by the 

> 12-inch space maintained between the two central containers.  

The shipment is also safe for an interacting system, 

as the solid interaction angle between these two containers 

would be less than 1 steradian. For an infinitely long 5-inch 

diameter cylinder the allowable interaction angle is 3.2 

steradians as shown in Table XVII, page 29, K 1019, Rev. 5.  

These conditions would be maintained as the structural 

integrity of the container would hold the fuel rods in this 

arrangement under accident conditions as described in the 

transmittal of May 25, 1964. For these reasons, Westinghouse 

feels the fuel can be shipped safely between Cheswick, 

Pennsylvania, and Oak Ridge, Tennessee.
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OPTIONAL FORM NO. 10 5010-107 N 

MAY IP52 EDITION 
GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT 

Memorandum 
TO : Donald A. Nussbaumer, Chief DATE: December 29, 1964 

Source & Special Nuclear Materials Branch, DML 

FROM Charles D. Luke, Chief 

Criticality Branch, DML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, FABRICATION OF SOUTHERN CALIFORNIA 

EDISON FUEL RODS AND ASSEMBLIES, DOCKET NO. 70-337, DECEMBER 8, 1964 

AND TWX OF DECE4BER 21, 1964 

SYMBOL: DINIL:RLS 

The proposed amendment will provide for the receipt, possession, storage, 
use and transfer of up to 27,000 kilograms of UO0 at an enrichment of 3.4 

percent. The proposed methods of operation within the plant are similar 

to those used for fabrication of the Indian Point Core II assemblies.  
The specific mass and geometry limits to be used were justified using 
data from TID-7016, Revision 1. The in-plant operations should be safe 

and hence, we recommend approval of the license amendment for receipt of 

fuel, storage and fabrication of assemblies. The request for approval to 

ship rejected U02 powder, given on Page 15 of the application, presents 

no information to define the basis for nuclear safety of such shipments.  
We suggest that Westinghouse be requested to describe completely the 

equipment and procedures to be used for returning the reject material to 

the supplier or provide specific reference to the supplier's license 
application to define the nuclear safety controls.  

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



Attachment: 
6 copies transmitted

Very truly yours, 

License Administrator 

AClKNOfWLEDGED,

S,11r16-c 11 

.. 0Westinghouse Electric Corporation 

3 Gateway Center 

Box 2 -78, Pittsburgh, Pa. 15230 

"January 6, 1965 

"U. S. Atomic Energy Commission 

Division of Materials Licensing 

Washington, D. C., 20545 

Attention: Mr. D. A. Nussbaumer, Chief, 

Source and Special Nuclear Materials Branch 

Subject: Revision of "Application to License SNM-338 

For Saxton Fuel Rods and Assemblies, 
October 26, 19641 

Gentlemen: 

The Westinghouse Electric Corporation hereby applies 

for approval of a revision in the amendment to the subject 

license, issued on November 19, 1964. This application revises 

the information transmitted to you on October 26, 1964, to 

provide for the shipment of Saxton fuel rods and scrap.  

Revisions of the original application have been made 

on the attached sheets, which can be inserted in the binder and 

the old pages removed.  

If you have any questions, please write to me at the 

above address or phone collect, 412-391-2800, Extension 3449.



SNM-338 
Saxton 

FILING INSTRUCTIONS 

The new cover letter dated January 6, 1965, should 

be inserted in the binder in front of the amendment application 

dated October 26, 1964.  

The new Table of Contents, page 2, should be 

inserted following page 1 and the existing page 2 removed.  

The new Revision Record, page 3, should be inserted 

and the old page 3 removed.  

The Revision Record can be used as a guide for a 

location of pages to be replaced. Remove the existing page 15 

and insert the new pages 15 and 16.



SNM-338 
Saxton 

TABLE OF CONTENTS (continued) 

Page No.  

8. B. (continued) 

3. Cylinder Determination 14 

4. Volume Determination 14 

5. Fuel Assembly Criticality Limits 14 

9. Shipment of Fuel Rods and Scrap 15-16

Page 2Docket 70-337 Date: 10/26/64 Revision No. 1 Date: 1/6/65



SNM-338 Saxton

REVISION RECORD

Revision Date of 
No. Revision 

1 1/5/65 

1 1/5/65 

1 1/5/65

Pages Revised 

2 

15 

16

Revision Reason 

Table of Contents changed 

Shipping Information added 

New page added for 

convenience

Docket 70-337 Date 10/26/64 Revision No. 1 Date: 1/6/65 Page 3



SNM-338 
Saxton 

8. 5. (continued) 

of about 3 ft. from the assembly, the Keff of 

the partially loaded assembly is less than 

0.80 when immersed in water. This is assured 

by the fuel rods being loaded sequentially.  

9. Shipment of Fuel Rods and Scrap 

Westinghouse requests authorization to ship Saxton fuel 

rods between the Westinghouse Electric Corporation, Cheswick, 

Pa., and the Westinghouse Waltz Mill Site. One hundred 

twenty (120) Saxton fuel rods will be transported per ship

ping container. Two of these shipping containers will be 

used per shipment.  

Additionally, Westinghouse requests authorization to 

ship Saxton fuel as scrap between the Westinghouse •lectric 

Corporation, Cheswick, Pa., and our reprocessors, Nuclear 

Materials and Equipment Corporation, Apollo, Pa., Nuclear Fuel 

Service, Irwin, Tenn., or Union Carbide Nuclear Corp., Oak 

Ridge, Tenn. A maximum of 180 pounds of Saxton fuel as scrap 

contained inside a metal can will be transported in the ship

ping container. Two of these shipping containers will be used 

per shipment.  

These materials, either the Saxton fuel rods or the 

Saxton fuel as scrap, will be shipped in the 5-inch pipe 

shipping container that was previously approved by the Division 

of Materials Licensing. The design of this shipping container 

was transmitted in a supplemental application for shipment of 

SPERT fuel rods on May 25, 1964, and approval given in the 

telegram dated June 18, 1964. The total weight of fuel rods 

Docket 70-337 Date 10/26/64 Revision No. 1 Date: 1/6/65 Page 15



SNM-338 
Saxton 

9. (continued) 

or scrap within the shipping container will be less than 180 

pounds. The shipping containers will be sent via common 

carrier or corporate trucking using "Exclusive Use." A maximum 

of 4.1 Kg of U-235 will be shipped per container. The nuclear 

safety will be assured for the following reasons: 

1. The minimum critical diameter of an infinitely long 

cylinder for a heterogeneous system of uranium con

taining U-235 at an enrichment of 5.7 w/o is 8.6 

inches as described in TID 7028, Figure 23, page 29.  

Applying the safety factor used in TID 7016, Rev. I, 

Figure 15, page 21, (0.88 x Critical Diameter) a 

cylinder with a diameter of 7.6 inches could be 

safely used.  

2. The shipment will be safe if the two containers were 

accidentally flooded as the fuel would be separated 

by the 12-inch space maintained between the two 

central containers.  

3. The shipment is also safe as an interacting system, 

for the solid angle between the two containers is 

less than one steradian. For an infinitely long 

5-inch diameter cylinder, the allowable solid angle 

is 3.2 steradians as shown in Table XVII, page 29, 

K-1019, Rev. 5.  

These conditions would be maintained as the structural integrity 

of the container would hold the fuel rods in this arrangement 

under accident conditions as described in the transmittal of 

May 25, 1964. For these reasons, Westinghouse feels the 

fuel or scrap can be safely shipped.  

Docket 70-337 Date 10/26/64 Revision No. 1 Date: 1/6/65 Page 16
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WESTINGHOUSE KLECTRIC CORPORATION 

Atomic Pwer Division 

-ittsburgh. Pa. 15230 

7.:;* " .- . Jan. 6, 1965 

7... ,t .:. .... .. : .' i i'-. . ..: , 

~ U..S. Ato-mic hzr~ Conmiissioll , ivisioii o of Materials Licensing 

fSt. Elm.i and N rflk1k Avenues 
JBethes.da, •aryla . .. 7 

Attn Directoo 

:, ,...Subject: Request for Authorization to OrderSS Matri","-... ,,.  

.,, Regioull 11 and. III Indiaxipoint Core B • . . :• .7 7', : ." ' -: • .: - .j : .. ,, : : , -. , . : : ..:.. ,. 7 ;" . ; . , . . i i .  

The W."• ,sti2ghouse El-etric Corp.ration, Atomic Power Division, requests the .  

issuance ,of the required allocation aid/ Ur nuclear materials draft which will 
aut:ori ze West$inhotse to order special nuclear material in the amcunit~s jind.  
specifications listed below. This.-•aterial should be charged agai si.s th : 

allocatio.n .previcusly issued to Coilsolidated Edison, License. No. DPIR- 5..  
Westiinhn•s,,. will use the SS material under License No. Si4 336;, as m-ended 

and Leastt Agreement No. 2145 sato e.6~ 

2-~ iscaJ. Year Enrichment Ke U235ox Dae Ui or fh 

1965 3.26 284 February L, 1965 . 2400,Kg1 wk.  

19654 c).8 386 March 15,7 1965 - 40K/k 

It is anticipated that 8-10% of the above material will be returned to t• e 

AEC frm clean scrrap recovery during fiscal' 1966. " " .. ,[! 7 

......... .. ... . .. . ........ "....... .. . . . .  
"Than you for your assistance in this matter. V truly .;.. ', 

ii::ii. :. .!: ,.: ., •.,,:.? -- Veryj truly yours,:•i• 

cc: Mr. H.J. McAlduff, Leasing Officer 
Oak R'idge, Tennessee ." ;..  

:•.-( : T-os e.,' H.. Cou'e 1. A tsb e rg. M al: 'i 

Y > IIBoeuf. -Lamnb and Leiby A~iiEsrtv evCC) ~ 

CC WD1 emanChief Mechanloal,.Engr.  
4,d4aso Ce c:Q New. York, Inc.  

'0061 datd i nC'f New ,York~ Ln+.  
'..7. 4i77.~.~7~-~ v~. 7 .A'.
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•965P'•3 Gateway Cente Box 2.278, Pittsburgh, Pa. 152.30 

January 20, 1965 

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

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

Subject: Application for an Amendment to License 
SNM-338, Docket 70-337, for Fabrication 
of Saxton Fuel Assemblies Containing 
Plutonium-Bearing Fuel Rods

Gentlemen: 

Westinghouse Electric Corporation hereby applies 

for an amendment to the Special Nuclear Materials License 

SNM-338, Docket 70-337. This amendment will provide for 

the receipt, possession, use, storage, and transfer of 

PuO2 contained in Saxton fuel rods and fuel assemblies.  

This work will be done at the Cheswick Plant.  

Please send the amendment to me at the above

address.

If you have any questions, please write to me at 

the above address or phone collect, 412-391-2800, Extension 

3449.

L. ' 

Attachment: 

6 copies transmitted

Very truly yours, 

C. P. Skillern 
License Administrator 

ACKNOWLEDGED

DOEM Y 79 .2 . .33 

I Westinghouse Electric Corporation

/
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SNM-338 
Saxton-Plutonium 

APPLICATION FOR AN AMENDMENT TO 

LICENSE SNM-338 FOR FABRICATION OF 

SAXTON FUEL ASSEMBLIES CONTAINING 

PLUTONIUM BEARING FUEL RODS 

1. Introduction 

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

hereby requested to provide for the receipt, possession, 

storage, use and transfer of PuO2 contained in Saxton 

fuel rods and fuel assemblies. Only completed fuel 

rods, which effectively encapsulate the fuel, will be 

received and they will be used to fabricate Saxton 

(3 x 3) and (9 x 9) fuel assemblies. The fuel in these 

fuel rods consists of a mixture of PuO2 and Natural UO2.  

The natural uranium is licensed under SMB-355, Docket 

40-4739, issued November 10, 1964.  

The production equipment and general procedures for 

making Saxton assemblies have been adequately described 

and approved in previo•s amendments of this license.  

Information presented in this application will reflect 

any significant changes. The basic fuel assembly fabri

cation and storage operations will be those described in 

the Saxton amendment application dated 10/26/64 with 

approval given on November 19, 1964.  

Fuel assembly fabrication and storage will be in the 

same building as given in the Saxton amendment application 

dated 10/26/64.

Docket 70-337 Date: 1/20/65 Revision No. Page 3Date:
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2. Correspondence - Return Address 

The license amendment and any associated correspond

ence should be sent to C. P. Skillern, Westinghouse 

Electric Corporation, Box 2278, Pittsburgh, Pa. (15230).  

3. Materials, Amounts, and Specifications 

It is requested that Westinghouse be authorized to 

receive, possess, store, use, and transfer up to 35 Kg of 

PuO2 contained in -,700 Saxton fuel rods. The fuel in 

these rods will consist of an intimate mixture of natural 

UO2 and PuO . The weight percent of PuO2 in the PuO 2-UO2 

mixture will be 6.6 w/o or less. The fuel is Zircaloy 

clad and seal welded. A description of these fuel rods 

was submitted in the application for amendment of SNM-783, 

Docket 70-826, transmitted on 10/28/64 with approval given 

on December 14, 1964.  

Drawings of Saxton fuel assemblies were transmitted 

with the letter of April 18, 1961, SNM-38, Docket 70-43.  

Transfer will be made in accordance with contractual 

and license arrangements. No production, consumption or 

significant loss of special nuclear material is anticipated.  

Receipt of the first shipment may occur on or about 

February 1, 1965.

Docket 70-337 Date: 1/20/65 Revision No. Page 4Date:
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SNM-338 
Saxton-Plutonium 

4. Equipment and Facilities for Radiation Protection 

The procedures outlined in the Westinghouse Electric 

Corporation Health Physics Manual, WAFD-HP-103, Rev. III, 

March 1962, as previously submitted in the July 11, 1962 

transmittal and revised in the January 17, 1964 transmittal, 

will be used.  

5. Receipt of Material and Rod Storage 

These rods will be received from the processor in a 

licensed shipping container or by contractual arrangements.  

These shipping containers are visually inspected upon receipt 

to assure proper loading and spacing, and any discrepancies 

are reported to the supplier. Smear tests are made and the 

containers are surveyed with radiation detection instruments.  

The rods will be individually removed from the shipping 

containers and given a smear test and, if not contaminated, 

they will be placed in an aluminum U-shaped storage channel 

and transferred into the production area where they will be 

stored. If contaminated, they will be placed in polyethylene 

bags and isolated. A check will be made to identify the 

contamination. If the contamination is Pu, it will be 

returned to the supplier for additional tests. This 

aluminum U-shaped channel will limit the unloading, transfer 

and storage of the fuel rods to one 2.5 inch thick safe slab.  

Only one layer as a linear array of these aluminum U-shaped 

channels will be used in unloading, transferring and storage 

of these rods. Storage of these fuel rods will be isolated 

from other work locations or other SNM by a distance greater 

than 12 ft.

Page 5Docket 70-337 Date: 1/20/65 Revision No. Date:
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6. General Information about Processing and 
Associated Criticality Controls 

A. Fuel Rod Handling 

The aluminum U-shaped storage channels containing the 

clad fuel rods will be removed from storage and will 

be moved to the assembly area which is at a distance 

greater than 12 ft. from the rod storage area.  

B. Assembly Fabrication 

The individual rods will be removed from the channels 

and then be sequentially placed in the Saxton assembly 

frame.  

The completed assemblies will be either stored vertic

ally with a 12-inch separation between assemblies and 

at a distance of 12 ft. from other SNM or shipped to 

the Saxton Reactor site. At the present time, it is 

planned to ship assemblies as soon as they are made.  

It is, also, presently planned to make (3 x 3) 

assemblies and ship them immediately. The (9 x 9) 

assemblies *ill not be made until later in the year 

(after March 1, 1965) at which time provision for 

shipping (9 x 9) assemblies will be made.

Page 6Docket 70-337 Date- 1/20/65 Revision No. Date:
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6. (continued) 

C. Flow Scheme

Process Step Control

Fuel Rod Storage 

Loose Rod Handling 

Fuel Assembly Fabrication

4. Fuel Assembly Storage

Slab = 2.5 inches 

Slab = 2.5 inches 

K = < 0.25 (3 x 

= < 0.73 (9 x 

12 in. separation 

Keff = < 0.25 (3 x 

= < 0.73 (9 x

7. Criticality Alarms 

A criticality alarm is located within 120 ft. of any of 

this SNM and the alarms have been described in Section 8.2 

of the Site Emergency Procedure (AF294756) transmitted to 

you on November 16, 1964.  

8. Criticality Determinations

A. Slab and Cylinder Size Determinations

/

Full moderation and reflection were assumed in these 

calculations except where dry conditions are specified, 

then full reflection is assumed.  

A series of reactivity calculations was made for these 

Zircaloy clad mixed-oxide fuel rods to determine the 

infinite neutron multiplication constant (k ) using a 

wide range of pitches for these fuel rods, ranging from

Docket 70-337 Date: 1/20/65 Revision No. Date:

I.  

2.  
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9) 

3) 

9)
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8. A. (continued) 

that possible at the minimum center-to-center pitch 

(close packed) to well beyond the optimum (e.g., most 

reactive) H/Pu ratios for geometry or mass. These 

calculations were done using the LEOPARD code/I 

which, among many other calculations, determines 

neutron spectra, neutron multiplication constants, 

and material bucklings for fissionable systems.  

Strawbridge/2 presents the theory for these calcu

lations along with a summary of experiment-theory 

correlations for uranium fueled systems. It should 

be noted that Barry-- and Strawbridge/2 do not 

present the maximum permissible criticality parameters 

but describe methods that were used for such deter

minations.  

After k was determined for the most reactive H/Pu 

ratio, the buckling for a critical system, where 

K = 1.0, was then used to compute the critical 
eff 

dimensions for an infinite length cylinder and 

infinite size slab. The maximum permissible diameter 

for the cylinder and thickness of the slab were then 

/1 R-. F. Barry, "LEOPARD - A Spectrum Dependent Non-Spatial 

Depletion Code for the IBM-7094" WCAP 3741 (1963).  

/2 L. E. Strawbridge, "Calculations of Lattice Parameters and 

Criticality for Uniform Water Moderated Lattices," WCAP-3742.  

See the SPERT Amendment transmittals dated Jan. 17, 1964 and 

Feb. 9, 1964, SNM-338, Docket 70-337, for this document and 

additional information.  

Docket 70-337 Date: 1/20/65 Revision No. Date: Page 8
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8. A. (continued) 

determined from the critical values by multiplying 

the critical cylinder diameter by 0.88 and the 

critical slab thickness by 0.84 as is done in 

Table I, page 10, of Ref. /3, where the recom

mended dimension is less than the minimum critical 

dimension by these factors. The maximum values 

as determined were 7.5 inches for cylinder diameter 

and 2.9 inches for the slab thickness. A more 

restrictive limit has been set for handling loose 

rods at Cheswick: 6.6 inches for cylinder diameter 

and 2.5 inches for slab thickness.  

Discussion 

The maximum permissible values shown above are larger 
S~239 

than those shown for Pu in Table I of Reference /3.  

They are typical, instead, of the limits shown for 

low enrichment uranium rods in Figures 15 and 16 of 

the same reference. This is reasonable since the 

uranium in these Saxton rods is natural uranium and 

the weight of Pu constitutes 6.6 weight per cent of 

the total weight of the Uranium plus Plutonium in 

the fuel rods. Furthermore, the Pu contains 9 per 

cent of the non-fissionable and highly absorptive 

Pu240 isotope. For moderated systems, the effect 
240 

of Pu in Pu increases the critical mass of Pu as 

/3 TID-7016, Rev. I, "Nuclear Safety Guide" (1961).

Docket 70-337 Date: 1/20/65 Revision No. Date: Page 9
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8. A. (continued) 

shown in the calculations by Goodwin and Roach 

reported in Figure 32 of Ref. /4.  

Experimental Verification of Methods 

Experimental verification of the LEOPARD calcu

lational procedures for plutonium fueled systems 

was done for a series of Hanford critical and 

approach-to-critical experiments as discussed in 

the Saxton Quarterly Progress Report /5.  

Reactivity and buckling correlations were done 

for the 5 w/o Pu in Pu-Al alloy rodded lattices 

reported in Figure 33 of Ref. /4. These calcu

lations tended to over-estimate Keff which resulted 

in calculated material bucklings that were slightly 

larger than experimental values. For nuclear 

safety purposes, this gives a slightly conservative 

estimate of critical dimensions when they are com

puted from the calculated material buckling.  

A similar set of calculations was done for mixed 

oxide lattices/5 containing 1.5 PuO2 in the PuO2 -U0 2 

mix. This correlation also shows that the calcu

lated critical dimensions would be conservative at 

the optimum moderating ratio as well as over a wide 

range of H/Pu ratios beyond the optimum.  

/4 H. D. Paxton, et al, "Critical Dimensions of Systems Containing 

U-235, Pu-239, and U-233," TID-7028 (June 1964).  

/5 N. R. Nelson, "Saxton Plutonium Program Quarterly Progress 

Report for the Period Ending September 30, 1964," WCAP-3385-1 

(October, 1964).  

Docket 70-337 Date 1/20/65 Revision No. Date: Page 10
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8. (continued) 

B. Criticality Limits for Unmoderated Fuel Rods 

Although nuclear safety will be assured by handling of 

the clad fuel rods according to the limitations set for 

moderated fuel, it is of interest to note that the en

tire amount of Pu contained in the rods that will be 

made into 9 Saxton fuel assemblies (<21 Kg Pu*) would 

be safe unmoderated but fully reflected.  

Safety would be assured by the fact that dilution of 

Pu with air or homogeneous mixing with various metals 

results in a considerable increase in the critical mass 

of Pu as shown in Figures 50 through 52 of Ref. /4.  

With a 2-inch thick uranium reflector, which is equiva

lent to an infinite water reflector/4, the mixing of 

Pu with depleted uranium to a Pu volume fraction of 

(0.35) results in a critical mass of 22 Kg Pu as shown 

in Figure 50; this is greater than the amount of Pu 

contained in 9 Saxton fuel assemblies. Further 

dilution of Pu with U to a value typical of that for 

the Saxton fuel (less than 0.10) would result in a 

critical mass many times that contained in rods of the 

9 assemblies or all 700 fuel rods. Use of the data of 

Figure 50, which apply to depleted U (0.3 w/o U-235), 

is justifiable for dilution with natural U (0.7 w/o U-235) 

*2.25 Kg Pu/ assembly x 9 = 20.25 Kg Pu, it is anticipated that 

only 9 of these 9 x 9 assemblies will be present at Cheswick as 

I a maximum amount at one time; as now planned, they will probably 

be shipped as they are made.

Docket 70-337 Date: 1/20/65 Revision No. Date: page I I
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8. B. (continued) 

by conservatively assuming the 0.4 w/o difference in 

U-235 content to be Pu (as shown in Figure 45 of 

TID-7028, unmoderated Pu is worth more than unmoderated 

1U-235).  

C. Fuel Assemblies 

Flooded Assembly 

Nuclear safety for one (9 x 9) fuel assembly containing 

72 PuO -U0 fuel rods (fully moderated and reflected) 
2 2 

is assured by the fact that the equivalent cylindricized 

diameter of the bundle (5.5 inches) is considerably less 

than the maximum permissible diameter of 6.6 inches which 

is safe with even the most reactive arrangement of rods 

in the cylinder. The Keff for a single fuel assembly 

(9 x 9) was calculated to be less than 0.73. The 

(3 x 3) assembly is much less reactive having a Keff 

of < 0.25.  

9. Shipment of Assemblies 

A. Shipment of (3 x 3) Saxton Assembly (Containing Pu) 

One (3 x 3) assembly will be shipped in the 5-inch pipe 

* •shipping container that was previously approved by the 

Division of Materials Licensing. The design of this 

shipping container was transmitted in a supplemental 

application for shipment of SPERT fuel rods on May 25, 

1964, and approval given in the telegram dated June 18, 

1964. The weight of (3 x 3) assembly will be < 150

Docket 70-337 Date: 1/20/65 Revision No. Date: Page 12
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9. A. (continued) 

pounds. A total of 300 grams of plutonium will be 

contained in the (3 x 3) assembly. This shipment 

will be made by common carrier or corporate trucking 

using "Exclusive Use." The Keff of the (3 x 3) 

assembly will be < 0.25. Only one shipping container 

will be used for the shipment. These conditions 

would be maintained as the structural integrity of 

the container would hold the fuel rods in this 

arrangement under accident conditions as described in 

the transmittal of May 25, 1964. For these reasons, 

Westinghouse feels the (3 x 3) Saxton Assembly can be 

safely shipped.

B. Shipment of (9 x 9) Saxton Assemblies (containing Pu) 

A container for shipping the (9 x 9) assemblies is 

being designed. The design of this container will 

be submitted when the design and tests are complete.

Docket 70-337 Date: 1/20/65 Revision No. Date:
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-~~17110 CORI.  O, Westinghouse Electric Corporation 

3 Gateway Center 

Box 2. -78, Pittsburgh, Pa. 152 -30 

January 22, 1965 

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

K> DOCKETED bject: 
I-% IUSAEC 

JAN 2 5 1965 -_ 
REGUALTOIY 

MAIL SECTIO 

DOCKET CLERK K

C0 I-~

Additional Information Requested Regarding 

"Application for Amendment to License SNM-338 

Docket 70-337, for Consolidated Edison 

Indian Point Reactor Core II Fuel Rods 

and Assemblies, May 20, 1964"

Gentlemen: 

Enclosed is the additional information requested 

from the Westinghouse Electric Corporation in the second para

graph of your letter dated July 16, 1964. To update this 

basic application, we have incorporated this requested informa

tion and that transmitted in the telegrams of June 23 and 

June 30, 1964, into a revision of the original application 

dated May 20, 1964.  

These revisions of the original application have 

been made on the attached sheets, which can be inserted in the "

binder and the old pages removed.  

The revision approval should be sent to me at the 

above address.  

If you have any questions, please write to me at the 

above address or phone me collect, 412-391-2800, Extension 3449.

Attachment: 
6 copies submitted.

Very truly yours, 

C. P. Skillern 
License Administrator

3
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SNM-338 
Indian Point 
Core II 

FILING INSTRUCTIONS 

The new cover letter dated January 22, 1965, should 

be inserted in the binder in front of the revision letter dated 

August 10, 1964.  

The new Table of Contents, page 2, should be inserted 

following page 1 and the existing page 2 removed.  

The new Revision Record, designated page 2.2, should 

be inserted following page 2.1 and the existing page 2.2 removed.  

The Revision Record can be used as a guide for loca

tion of pages to be replaced. Remove the existing pages 11 and 

16 and insert the new pages 11 and 16.  

Add the new pages 17 and 18 that will immediately

follow page 16.
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REVISION RECORD 

Revision Date of Pages 
No. Revision Revised Revision Reason 

2 8/10/64 1 Table of Contents - page 9.1 added.  

2 8/10/64 9 Pellet Storage Rack 
criticality analysis revised.  

2 8/10/64 10 Sintered pellet storage - slab 
thickness revised for the various 
enrichments.  

2 8/10/64 12 Limits for U02 pellet slab 
thicknesses revised for the 
various enrichments.  

3 1/22/65 2 Table of Contents changed because 
of additions.  

3 1/22/65 11 Keff for two assemblies set.  

3 1/22/65 16 Assembly container drawings 
referenced. Statement that no 
enclosures around the assemblies 
in shipment will retain water.  
The Keff was determined for 
accident conditions where con
tainer assemblies result in top 
to top alignment.  

3 1/22/65 17 New page added - continuing the 
analysis from page 16.  

3 1/22/65 18 New page added - information 
transferred from existing page 16.

Docket 70-337 Date: 5/20/64 Revision No. 3 Date: 1/22/65 Page 2. 2
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Process Step Control

12. Fuel Assembly Storage 

Assembly Cleaning 
(isolated) 

13. Shipping (2 assemblies)

12 inch Separation 

"K = 0.74 

"K = 0.84

A. New Equipment 

1. Press Feed Hopper 

This is proprietary information and is listed in 

the Proprietary Folder.  

2. Powder Tray Cleaninq Cart 

This is proprietary information and is listed in 

the Proprietary Folder.  

B. Criticality Determinations 

1. Batch Size Determination 

The maximum permissible batch size to be used for 

powders during processing operations is determined 

using the information given in Table XIII, page 22, 

K-1019, Rev. 5:

4.02 w/o 
enrichment 

3.22 w/o 
enrichment 

2.81 w/o 
enrichment

0.94 Kq U 
(0.88) (.0402) 

1.13 Kg U235 
(0.88) (.0322) 

1.3 Kq U235 
(0.88) (.0281)

= 27 Kg = 

= 40 Kg =

59 pounds 

88 pounds

- 53 Kg = 117 pounds

Page 11
Docket 70-337 Date: 5/20/64 Revision No. 3 Date: 1/22/65
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9. A. (continued) 

This description of the fuel assembly shipping container, 

including drawings #10410, 10536, 10538 and 10541, was 

submitted in the November 15, 1962 application for amend

ment of License SNM-38, Docket 70-43. This container 

has Bureau of Explosives' Permit #BE 1497, revised 

January 14, 1963.  

Under normal transportation conditions, the array of 8 

shipping containers would be nuclearly safe since un

moderated U-235 cannot be made critical in any amount 

below 5 w/o enrichment.  

The Keff of two assemblies at the highest enrichment, 

when loaded in the shipping container with two inches 

separation, fully moderated and reflected, is no greater 

than 0.84. Thus, if accidental flooding occurred and 

water entered the shipping container, each individual 

shipping container would be nuclearly safe.  

If the array of 8 shipping containers was flooded, each 

group of two assemblies would be isolated since they would 

be separated by at least 12 inches of water. There are 

no enclosures around the fuel assemblies that would retain 

water in the unlikely event of flooding and subsequent 

drainage. Thus, no water would be retained by the fuel 

assemblies, and in the unmoderated condition, no critical

ity could occur.  

In the event of an accident where severe damage results to 

the assembly containers, Westinghouse believes no critical

ity can occur for the following reasons:

Docket 70-337 Dace 5/20/64 Revision No. 3
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9. A. (continued) 

1. The accident conditions were assumed whereby two 

damaged shipping containers became abutted top-to

top under water. The most reactive arrangement 

would be the condition where the complete collaps

ing of the container lid and the top cradle 

assembly structure around the fuel assemblies 

occurred. Thus, all that remains to separate 

the fuel assemblies of the two containers is 

0.444 inches of carbon steel, which is the thick

ness of the two shipping container tops and the 

top cradle assembly structure. These four 

assemblies so arranged would remain subcritical 

as the resulting Keff has been calculated to be 

less than 1.0 for the highest enrichment that will 

be shipped. Any other alignment of the shipping 

containers or abutment other than top-to-top would 

result in a less reactive system.  

2. No criticality would occur if these damaged con

tainers were to remain dry as the Keff would be less 

than that occurring when the four assemblies were 

flooded.  

3. The Keff for these accident conditions was deter

mined using the methods described in Section 6, 

pages 14 and 15, of this application.  

B. Shipment of Scrap 

Westinghouse will submit a shipping container design 

and criticality analysis at a later time for shipment of 

scrap, as a new container is being designed.  

Docket 70-337 Date: 5/20/64 Revision No. 3 Date: 1/22/65 Page 17
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10. Criticality Alarms 

The Criticality alarms have been relocated to adequate

ly cover the new building area, These alarms have been 

relocated to points in the roof that give broad coverage of 

the manufacturing area. The sensing devices are within 

120 ft. of any location where SNM is used or stored.  

There are no intervening walls which would attenuate the 

radiation beam. They are set to actuate at 20 mr/hr.  

The new locations are shown in Figure I.  

Docket 70-337 Date 5/20/64 Revision No. 3 Date: 1/22/65 Page 18
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OPTIONAL FORM NO. 10 5010-107 
MAY 1902 EDITION 

GSA GEN. REG. NO. 2V 

UNITED STATES GOVERNMENT 

Memorandum 
TO Donald A. Nussbaumier, Chief DATE: January 22, 1965 

Source & Special Nuclear Materials Branch 

FROM Charles D. Luke, Chief 
Criticality Branch, DML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, SHIPMENT OF SAXTON FUEL RODS AND 
SCRAP, DOCKET NO. 70-337, JANUARY 6, 1965 

SYMBOL: DML:RLS 

Westinghouse requests a revision to the Saxton amendment, issued 
on November 19, 1964, to provide for shipment of Saxton fuel rods 
and scrap between Cheswick, Pennsylvania, and reprocessors in 
Pennsylvania and Tennessee. The quantity of maximum 5.7 per cent 
enriched oxide will be limited so that each container holds a 
maximum of 4.1 kilograms of U-235. The containers, which are safe 
by geometry, will be limited to two per shipment and will be sent 
by exclusive-use carrier. The containers were previously approved 
for a somewhat similar shipment and have a high degree of struc
tural integrity. Assuming containment of the material within the 
five inch diameter cylinders and only two containers per shipment, 
there is no interaction problem.  

We recommend approval of the application.  

SBuy U.S. Savings Bonds Regularly on the Payroll Savings Plan



OPTIONAL. FORM NO, 10 5010-107 
MAY 1962 EDITION 
GSA GM21 REG. NO. 2 

UNITED STATES GOVERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: January 22, 1965 

Source & Special Nuclear Materials Branch, DML 

FROM Charles D. Luke, Chief 
Criticality Branch, DML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, SHIPMENT OF FUEL RODS BETWEEN 
CHESWICK AND OAK RIDGE, DOCKET NO. 70-337, DECEMBER 29, 1964 

SYMBOL: DML:RLS 

Westinghouse requests an amendment to ship uranium dioxide, stainless 
steel clad fuel rods fully enriched in the isotope U-235 between the 
site at Cheswick, Pennsylvania, and Oak Ridge, Tennessee. The 16.1 
kilograms of U-235 per shipping container correspond to an average 
of less than 1 g uranium/cc within the five inch diameter, Schedule 
40 pipe that is used for the inner container. If more compact 
arrangements of the elements are postulated, the corresponding cylin
der diameters are also safe (TID-7016, Rev. I) at the corresponding 
average densities.  

A maximum of two containers are to be sent by exclusive-use truck.  
The containers were reviewed by Christian Beck in June, 1964, and 
his recommendation for improving the structural integrity was carried 
out by Westinghouse. The solid angle criterion is generously ful
filled by the spacing of the two containers.  

We recommend approval of the amendment application.  

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



OPTIONAL FORM NO. 10 5 $010-107 

MAY 1962 EDITION 

GSA GEN. REG. NO. 27' 

ULNITED STATES GOVERNMENT 

"Memorandum 

TO Donald A. Nussbaumer, Chief DATE: January 28, 1965 
Source & Special Nuclear Materials Branch, DML 

FROM Charles D. Luke, Chief 
Criticality Branch, DML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, REVISED CRITICALITY CONTROLS IN 
THE ENGINEERING LABORATORY, DOCKET NO. 70-337, JANUARY 19, 1965 

SYMBOL: DML:RLS 

The criticality controls in the Engineering Development Laboratory 
have been based on maximum 350 gram U-235 masses at minimum 12-inch 

S.f. edge-to-edge spacing. In the submission of November 25, 1964, 
"Westinghouse proposed the use of safe geometries to supplement the 
mass controls and an additional over-all limit of 22 kilograms on 
the mass of UO2 in any laboratory workroom. In response to our 
questions concerning interaction, the telegram of January 19, 1965, 
assures a minimum edge-to-edge spacing of six feet for the processes 
where water is normally present at the fuel work station. The solid 
angles subtended for any of the moderated units are stated to be 

• ;"near zero". The validity of this statement, and the safety as 
"regards neutron interaction, is confirmed by the small geometries 

* and limited masses involved. As an example, a five-inch diameter 
cylinder subtends an angle of about 0.12 steradian on a similar 

- cylinder at a distance of six feet. For the unmoderated material, 
the total allowed quantity in any workroom is a subcritical mass.  
Each geometry limit is a safe geometry for optimum moderation and 
full reflection by water. Calculations were made to check the 
interaction between safe geometry units that might be moderated 
accidentally, as by the operation of a sprinkler system, so that 
the minimum 12-inch space between units would not provide isolation.  
The solid angle criterion indicates that the arrays of safe geometry 
units would be subcritical with the 18 kilogram mass limit per work
room, 

We recommend approval of the license amendment as requested in the 
Westinghouse submittals of November 25, 1964 and January 19, 1965.  

Buy U.S, Savings Bonds Regularly on the Payroll Savings Plan
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THIS IS WTESTINGflOUSE PITTSBURGH PA t .A• . • .  

ROBERT LAYFUILD DIV. OF MATERIALS Lt CENSTNG 2// 

U .I. S. '4TO ICý ENERGYCONMIE-SSION, * .' 

SUBJECT I IND I AN POINT REACTOR CORE II AMENDMENT, 

R ,". REVISION NO. 3, JAN. 22, 1965', 

SNN-333, DOCKET 70-337.  

CHANGE THE FOURTH SENTENCE OF THE FIRST PARAGRAPH 0 

"7 "TO READ Q0UTE T•ESE FOUR ASSENBLIES S!O ARRANGED I1 

t : SUBCRITICAL AS THE RESULTING K EFFECTIVE.* 1AS BEEN C 

BE NTO GREATER T7HAN.0.91 FO TH HIHS ENIHEN 

SHIPPED UNQUOTE.  

A LETTER FILL FOLLOW INCORPORATING THIS CHANGE.' " . , . . .i .," , . . . ' ' ' :. .  

* CP.,P SXILLERN ICIENsSE. ADMI-NISTRATOR, 

">: WESTID::~urE: ...  

IWUYS:ýGOUSE ELECTRIC, CORPORATION,;. GATEWAY CENTER 
*• :'fl :.TTSBURGN", PA. .. ,.,, .  

BUDGET 940O-5028.
SI 

CORRECTION LAST LINE A LETTER WILL FLLW 
<LAS.ETECWIL FOLOW.. .  ' c c . , , : ::).; '' : . , • i ::;•,"- '-" -'',, "t 4. tI ;!. •',•.,.•



LT.MEMO: OTHER: 

S. . ... .. -. • _ f + +i .• .i •: • •- .+ I; ' ",• ... W -

U. S. ATOMIC ENERGY COMMISSION MAIL CONTROL FORM FORM AEC-326S 
(8-60)

To, ORIG.: CC: OTHER: 

ACTION NECESSARY El CONCURRENCE EJ DATE ANSWERED; 

NO ACTION NECESSARY El COMMENT EJ BY: 

CLASSIF.: POST OFFICE FILE CODE: 

U REG._NO. o._0-_,,,337 
DESCRIPTION, (Must Be Unclassified) REFERRED TO DATE RECEIVED BY DATE 

ra~ vor. thei z-.2"56 .mitta1 ud 
hereby umq. a .batg In thw 4t1h smu ___________ __ 

ofthe Us 1st qaph on Fte. 17.. •/u 0r.  
ENCLOSURES: 

REMARKS: man ftm M wus" 

1"pm cow' 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _44)
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Westinghouse now requests. an amendment to the allocation to authorize 

an additional 241. kg of ij2 35 "contained in uranium enriched to 3.26 w/o 
U2 35 as UF6. A revised table of SS material needs is Presented below: 

Fiscal Year Enrichment KEU2' Approx.*Dlvry. Date Divry. Rate

3.26 wio February. 8,0 1965 22400 kg/week

4."! , 4.''• 

*i~ ',>"4'44 ,, : ,

There Is no apparent need to amend the allocation for the 4.08 w/o fuel for 

Region III of Indian Point Core B.  

An OR-640 has been submitted to the Oak Ridge Leasing Officer for 283.9 kg 

U2 3 5 conitained in uranium enriched to 3.26 w/o u23 5 as 'UF6. An additional 

OR-640 for the remainder of the fuel will be submitted following receipt 

of the approval for the above request.  

All other conditions of the letter from Westinghouse to the ABC dated 

January 6, 1965, and the AEC letter to Westinghouse dated January 14, i 1965, 
rem•iLi unchanged.  

Thank you for your assistance in this matter.  

Very truly yours, 

H. C. Amtsberg, Manager 
Administrative Services.

ce: Mr. H. J. McAlduff, Leasing Officer 
Oak Ridge,. Tennessee

Mr. E. B. Thomas, 
LeBoeuf, Lamb and 
"Washington 6," D.C.

-General Counsel.  
Leiby

Mr. H-..Diei.'n,.'Chief Mech. Eng' 
Consolidated Edison Co. of "Newv YO 

Mr. H. IE. Walchli, Manager 
Fuel Service,_Westinghouse

LFebruar~y 1, 1965"-2-

1965

1,Inc.

.4.44. / .4 
- . �4 4 4 

4- - .4�' 1 

-4 4 - 4 44 4 -44 44
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FROM -. InAlt Of • NO, 

ILTR, MEMO: REPORT: OTHER:

TOi ORIG.; CC: OTHER: 

ACTION NECESSARY [ CONCURRENCE E DATE ANSWERED 

NO ACTION NECESSARYE [COMMENT BY.  

CLASSIF., POST OFFICE FILE CODE: 

U REG. NO. 7G-37 
DESCRIPTION. (Must Be Undolaifled) REFERRED TO DATE RECEIVED BY DATE 

[tr. me. addt& . &Ulcattim of mv for 
mm zin pvdI~@t$.m of U02 powder for ftv~ sbmr &~4 
aLtinate um in the efbrAIjcti=n of fb.1l 
mastys for Reom!•L , imim. Point Cme r.. 96.e e 
ENCLOSURES: 

REMARKS: "•a ftm W•ca'"b l.t, , 

1-7'DR Cop

U. S. ATOMIC ENERGY COMMISSION "MAIL CONTROL FORM FORM AEC-326S (8.60)

I



OPTIONAL FORM NO. 10 s.ol01-107 
MAY 1962 EDITION2 
GSA GEN. REG. NO. 27 

UNITED STATES GOVERNMENT 

Memorandum 
TO : Donald A. Nussbaumer, Chief DATE: February 1, 1965 

Source & Special Nuclear Materials Branch, DML 

FROM : Charles D. Luke, Chief 

Criticality Branch, DML ( 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION - FABRICATION OF SAXTON FUEL ASSEMBLIES 

CONTAINING PLUTONIUM-BEARING FUEL RODS - DOCKET NO. 70-337, JANUARY 20, 

1965 

SYMBOL: DML:RLS 

Westinghouse requests an amendment to provide for receipt, possession, 

storage, use and transfer of PuO2 contained in Saxton fuel rods and fuel 

assemblies. Only completed (encapsulated) fuel rods will be received 

and the fuel will be a mixture of natural UO2 containing 6.6 w/o PuO2.  

The total quantity of material will involve up to 35 kilograms of PuO2 

in about 700 Saxton fuel rods. The nuclear safety controls are based 

on safe geometries and spacings that assume possible moderation and 

reflection. Two types of assemblies are to be fabricated and each of 

these has a safe geometry when water moderated and reflected. The loose 

rods will be handled and stored using a 2.5 inch slab geometry.  

The application includes the proposal to ship one 3 x 3 type assembly at 

a time, by exclusive-use truck, employing the 5-inch pipe shipping con

tainer previously approved for shipment of SPERT fuel rods (approval 

date: June 18, 1964). There should be no nuclear safety problem in 

shipping the 3 x 3 assemblies in view of the quality of the shipping 

container and the less-than-40 0 gram total content of fissile is6topes 

"in the assembly.  

IWe recommend approval of the license amendment as requested but have one 

comment concerning the organization of the information. It has previously 

been observed by Mr. Layfield that the emergency procedures for the 

Cheswick Site given in AF 294756, November 13, 1964, do not in themselves 

provide enough information to assure that all the requirements for alarms 

and procedures are met. It is possible to find references to the emer

gency power to the criticality alarms, alarm response times, alarm set

tings, and alarm locations in earlier submissions concerning Cheswick.  

However, it is believed desirable to incorporate sufficient information 

in AF 294756 to establish that all of the requirements of Para. 70.24 of 

Part 70 are met. We suggest that Westinghouse be requested to supplement 

the emergency procedures in AF 294756 accordingly.  

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan



OPTIONA FORM NO. ID 50)0-107 
MAY IllA EO1TOEION 
GSA GEN. REG. NO. 2•' 

UNITED STATES GOVERNMENT 

Memorandum 
TO Donald A. Nussbaumer, Chief DATE: February 3, 1965 

Source & Special Nuclear Materials Branch, DML 

FROM : Charles D. Luke, Chief 
"Criticality Branch, DML 

SUBJECT: WESTINGHOUSE ELECTRIC CORPORATION, ADDITIONAL INFORMATION ON THE INDIAN 

POINT CORE II APPLICATION OF MAY 20, 1964, DOCKET NO. 70-337, 

JANUARY 22, 1965 

SYMBOL: DML:RLS 

The information accompanying Westinghouse's letter of January 22, 1965, 

is supplied in response to our question concerning the safety of the 

shipments of Indian Point Core II assemblies. Pursuant to the recom

"mendation of this Branch and Christian Beck, your letter of July 16, 

1964, suggested that Westinghouse demonstrate the subcriticality of 

two damaged shipping containers each loaded with two maximum reactivity 

assemblies and abutted top-to-top under water. In the reply dated 

S- ... January 22, 1965, Westinghouse states that the keff for the accident 

situation has been calculated to be less than 1.0. Although the method 

of calculation used by Westinghouse is indicated to predict keff values 

within a fraction of a per cent of unity for critical systems, we prefer 

to know exactly what the keff is predicted to be for the two containers 

to see if subcriticality is indeed assured. In response to a telephone 

call from R. L. Layfield and R. L. Stevenson on February 1, 1965, Mr.  

C. P. Skillern reported that the keff for the accident case was 0.91.  

If this keff value is confirmed, we recommend approval of those parts 

of the .Westinghouse application dealing with shipping as delineated in 

the May 20, 1964 application, and amended by the January 22, 1965 

submission.  

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan
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estiaghous• e learic CorporatiM 
Box 2278 
Pittsburgh, Pennsyl•Vaia 

Attetio: MrC. P. Skillets 
License Adstistreor 

S~Gontloeii: 

This refers to your applicaticit dated Mlay 20 964# po=4&snng 
fabrication of Indian Point Reactor Core I fuel rods and 
asseablies,ý On July 1*, 1964, Licenrse N S1-3 a sn 

to authorize the recipt* possession use of the r m 

"t~•Ž4~~404d for tftbniflti of them d i ns do andiasej ls
Additional Intonation V6garding sb nt of these attrAxls 

-------- wa reque. .U vwsted Us our July 16 lartt 

'A>;I this apflcat for samn ,cto ymu requested thfl Drawings 
* ~ GII$*07,t C. 116C495.. C 11. Js SK-1C 4" $X-kd3 SKAe t4.4 A 

""god the ,rative 90MbApt thereof be withheld ire. pblic 
disc*1osut pwwsma to so* ion ZI79(f, nieto. 10,004*4 
vtearizn atmsP 2. We bin doetntuS4 Q*a illm 

'& such in orMationý is/not required in the public interest and 
Niew re IO f, the intest of thle westinghouse ale- tric 

j~, iy, rawing C M051407-0 C 1X-6C49$, 
WC91, *S az$mGeS Sub4 Id the Rftil4s 

r a",beig withheld from public disclosur pu
S OWt Sct Z. 790(b),0 10 CPR 2. Such Withholding from public 

-, .S~~g4 Vp hw0Vl~ ffct the, rigtt if an, Of, persons 
4# bd to+ Inpetthis: inftration.  

Z As Sta in ous jtftufl of 'July X16, 1964, we ame eaclosing five (5) 
copiesad of PWAift $K4A4 04, srrsedd title page and narrative 

.0.0~ ~ page* 

Siucoub1 you rs., 

Lyall Johnson, Acting Director _ 

OFFICE Do. O -------------_I¶s.a Lj 1 iig 
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