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Public Service Electric and Gas Company 80 Park Place Newark, N.J. 07101 Phone 201/430-7000 

November 16, 1977 

Director of Nuclear Reactor Regulation 
u. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Attention: Mr. George Lear, Chief 
Operating Reactors Branch 3 
Division of Operating Reactors 

Gentlemen: 

REACTOR VESSEL MATERIALS 
NO. 1 UNIT 
SALEM NUCLEAR GENERATING STATION 
DOCKET NO. 50-272 

Your letter of May 20, 1977, requested information regarding the 
SaJem No. 1 Unit reactor vessel materials and associated 
surveillance program. PSE&G's response to your request is 
provided in the enclosure to this letter. 

Should you have any further questions in this regard, do not 
hesitate to contact us. 

Enclosure 

4Tl 11 

The Energy People 

Very truly yours, 

F ~b-'' • P. Ll rlZZl 
General Manager -
Electric Production 

95-09'2 j 



Q.l. 

A.l. 

. Q.2. 

A.2. 

REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM 
NO. 1 UNIT 

SALEM NUCLEAR GENERATING STATION 
DOCKET NO. 50-272 

Provide the estimated maximum fluence (E>l Mev), at the 
inner surface of the reactor vessel wall as of 
March 31, 1977. 

The estimated maximum fluence (E>l Mev) at the inner 
surface of the reactor vessel wall as of March 31, 
1977 is 3.5 x 1016 n/cm2. 

Provide the effective full power years (EFPY) of op­
eration accumulated as of March 31, 1977. 

The effective full power years, (EFPY) of operation ac­
cumulated as of March 31, 1977 is .054 EFPY. 

Q.3. Identify the firm or firms that fabricated your reac­
tor vessel. 

A.3. Fabrication of the reactor vessel was performed by 
Combustion Engineering, Inc. 

Q.4.a. Provide a sketch of the reactor vessel showing all 
materials, including welds, in the beltline region* 
and provide an identification number for each ma­
terial. 

A.4.a. A sketch of the reactor vessel showing all materials 
in the beltline region is provided in Figure 1. 

Q.4.b. Provide the following information for each of the 
welds in the beltline region: 

(1) Shop control number or procedure qualification 
number; 

(2) Filler metal and heat number; 

(3) Type of flux and batch number; 

(4) Welding process (sub arc, electroslag, manual 
metal arc, etc.) 

(5) Post-weld heat treatment; 

(6) Chemical composition (particularly Cu, P and S 
content) ; 

*As defined in 10 CFR SO, Appendix G, Section II.H. 
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(7) Drop weight TNDT; 

(8) RTNDT; 

(9) Charpy upper shelf energy (unirradiated); 

(10) Tensile properties (unirradiated) ; 

(11) Firm performing weld if more than one firm par­
ticipated in welding; 

(12) The maximum end-of-life fluence at the vessel in­
ner wall. 

A.4.b. The information on each of the welds in the beltline region 
is shown provided in Tables 1 through 4. 

Q.4.c. Provide the following information for each of the plates 
or forgings in the beltline region: 

Plate or forging serial number 

Plate or forging heat number; 

(1) 

(2) 

(3) 

(4) 

( 5) 

( 6) 

Plate or forging material specification 

Plate or forging supplier; 

Plate or forging heat treatment; 

Chemical composition (particularly Cu, 
content); 

(7) Drop weight TNDT; 

(8) RTNDT (unirradiated); 

number; 

P and s 

(9) Charpy upper shelf energy (unirradiated); 

(10) Tensile properties (unirradiated); 

(11) The maximum end-of-life fluence at the vessel in­
ner wall; 

A.4.c. The information on each of the plates in the beltline region 
is provided in Tables 4 through 8. 

Q.5. a. List the weld plate and forging materials included 
in the vessel material surveillance program. 

b. For each weld listed in 5.a., provide the information 
requested in items (1) through (11) of question 4.b. 
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~ c. For each plate or forging specimen listed in 5.a, 

provide the information listed in items (1) through 
(10} of question 4.c. 

d. Provide a copy of the report which describes the 
surveillance program for your reactor vessel (s}, 
if available. 

A.5 Information relative to weld and plate material included 
in the material surveillance program is provided in Tables 
1 through 3 and 5 through 8. 
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TABLE 1 
IDENTIFICATION OF REAC'IDR VESSEL BELTLINE REGION WEID MATERIAL 

NO. 1 GUT 
SALEM NUCLEAR GENERATING Sl'ATION 

Weld Wire Flux 

Weld welding Weld Post Weld 
Location Process Control No. ~ Heat No. ~ Lot No. Heat Treabnent 

Nozzle Shell Sutmerged Arc M2.0l RACO 3 W5214 Linde 1092 3617 1150° + 25°F - 40 HR-FC 
Vertical Seams -tNi 200 N7753A 
1-042 A, B, C 

Nozzle Shell to Sul:merged Arc Ml.02 B4 12420 Linde 1092 3708 1150° + 25°F - 40 HR-FC 
Inter. Shell 
Circle Seam 8-042 

Inter. Shell Submerged Arc M2.02 RACO 3 39Bl96 Linde 1092 3692 1150°F - 32 HR-FC 
Vertical Seams -tNi 200 N7753A 
2-042 A, B, C Ml.01 RACO 3 348009 Linde 1092 3692 llSOOF + 25oF - 25 HR-FC 

+Ni- 200 N7753A 

Inter. Shell to Sul:merged Arc Ml.13 B4 MOD 13253 Linde 1092 3791 11500p + 250F - 40 HR-FC 
Lower Shell 
Circle Seam 9-042 

Lower Shell Sul:merged Arc Ml.03 RACO 3 34B009 Linde 1092 3708 1150°F + 25°F - 40 HR-FC 
Vertical Seams -tNi 200 N9867A 
3-042 A, B, C 

Surveillance Weld Sutmerged Arc M2.03 RACO 3 39Bl96 Linde 1092 3617 1150°F + 25°F - 14 HR-FC 
+Ni 200 N7753A 
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TABLE 2 
CHEMICAL CDMPOSITIOO OF RF.ACIDR VESSEL BELTLINE REGIOO WELD MATERIAL 

NO. l mIT 
SALEM NUCLEAR GENERATING Sl'ATION 

Weld Wire Flux Weight Percent 

~ Heat No. ~ IDt No. c Mn p s Si Ni Cr Mo Al Cu 

RACO 3 W5214 Linde 1092 3617 .077 1.05 .021 .012 .26 1.20 .so 

B4 12420 II 3708 .15 2.06 .010 .014 .08 1.07 .10 .47 .040 .13 

RACO 3 39Bl96 II 3692 .14 1.91 .010 .015 .03 .51 

RACO 3 34B009 II 3692 .14 2.01 .010 .017 .04 .51 

B4 Mod. 13253 II 3791 .15 1.83 .013 .015 .06 .72 .04 .45 .07 

RACO 3 34B009 II 3708 .14 2.01 .010 .017 .04 .51 

Surveillance Weld .08 1.14 .019 .016 .17 1.26 .04 .53 .010 .16 

All chemical analyses performed on bare wire except heat No. W5214 and surveillance weld \\bich were p:?rf ormed on as 
deposited weld netal. 
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TABLE 3 
MECHANICAL PROPERI'IES OF REAC"IDR VESSEL BELTLINE REGION WELD MATERIAL 

NO. 1 UNIT 
SALEM NUCLEAR GENERATING srATION· 

Weld Wire Flux Energy Shelf 
TNDT* at 10 F Rl'NDT* Energy YS urs Elong. RA 

~ Heat No. ~ Lot No. °F ft-lbs °F ft-lbs ksi ksi % % 

RACO 3 W5214 Linde 1092 3617 0 35,39,48 0 65.3 80.4 28.0 69.6 

B4 12420 II 3708 0 67,78,83 0 66.5 81.5 27.5 70.2 

RACO 3 39Bl96 II 3692 0 78,82,68 . 0 68.2 84.0 30.0 70.2 

RACO 3 34B009 II 3692 0 46,56,59 0 65.4 81.0 29.0 66.9 

B4 Mod. 13253 II 3791 0 85,77,81 0 65.7 81.6 28.5 68.4 

RACO 3 34B009 II 3708 0 84,71,90 0 67.9 84.2 31.0 69.8 

Surveillance Weld 0 80,77.5,70 0 104 72.4 87.0 24.1 69.7 

*Estimated per NRC Standard Review Plan Section 5 .3.2. 
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TABLE 4 

MAXIMUM END-OF-LIFE FLUENCE AT VESSEL INNER WALL LOCATIONS 

NO. 1 UNIT 

SALEM NUCLEAR GENERATING STATION 

Plate or Weld Location Seam No. Fluence {n/cm2l 

Nozzle Shell Long. Seams l-042A 6.8 x 10 17 

II n n 1-0428 4.6 x 1011 

n " n l-042C 1.2 x 1018 

Nozzle to Inter. Shell Seam 8-042 1.4 x 1010 

Inter. Shell Long. Seam 2-042A 1. 2 x 1019 

n n n 2-0428 1. 2 x 1019 

n II II 2-042C 6.5 x 1010 

Inter. Shell to Low Shell Seam 9-042 2.1 x 1019 

Low Shell"' Long. Seam 3-042A 9.2 x 1018 

n II II 3-0428 9.2 x 1018 

n n " 3-042C 2.1 x 1019 

Nozzle Shell Plates 1.4 x 1018 

Inter. Shell Plates 2.1 x 1019 

Lower Shell Plates 2.1 x 1019 
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Component No. 

Nozzle Shell 82401-1 

II B2401-2 

II B2401-3 

Inter. Shell B2402-l* 

II 82402-2* 

II B2402-3* 

Lower Shell B2403-l 

II B2403-2 

II B2403-3 

*Surveillance Plate 
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TABLE 5 
IDENTIFICATION OF REAC'IUR VESSEL BELTLINE REGICN PLATE MATERIAL 

NO. 1 UNIT 
SALEM NUCLEAR GENERATING srATION 

Matl. Heat Treatment 
Heat Spec. 
No. No. SuEElier Austenitize Temper 

A0497 A302BMod. Lukens 1550-1650°F-4 HR-\\Q 1200-1250°F-4 HR-AC 

A0495 II II II II II II 

A0512 II II II II II II 

Cl354 II II II II 1225°p-4 HR-AC 

Cl354 II " II II II II 

Cl397 II II II II II II 

Cl356 " " " II 1220°F-4 HR-AC 

Cl356 II II II II II II 

Cl356 II II II II II II 

Stress Relief 

1125-1175°p-50 HR-FC e 
II II 

II II 

11S0°p-40 HR-FC 

II II 

II " 

" II 

II II 

II II II 
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TABLE 6 

CHEMICAL COMPOSITION OF REACTOR VESSEL BELTLINE REGION PLATE MATERIAL 
NO. 1 UNIT 

SALEM NUCLEAR GENERATING STATION 

Weight Precent 

Plate No. c Mn p s Si Ni Mo Cu -
B2401-l .23 1.27 .012 .022 .24 .47 .44 .22 

B2401-2 .20 1.29 .011 .024 .23 .48 .48 .19 

B2401-3 .21 1. 33 .011 .025 .29 .51 .45 .24 

B2402-l .25 1. 43 .010 .013 .30 .52 .47 .24 

B2402-2 .22 1. 42 .010 .014 .29 .50 .46 .24 

B2402-3 .20 1. 22 .011 .025 .27 .50 .45 .22 

B2403-l .19 1. 31 .011 .018 .25 .48 .47 .19 

B2403-2 .20 1. 34 .012 .018 .27 .49 .48 .19 

B2403-3 .21 1. 30 .010 .016 .25 • 4 8 .47 .19 

B2402-l .22 1. 50 .013 .020 .27 .53 .46 .22) Surveillance Plate 
) 

B2402-2 .22 1. 48 .016 .022 • 3 2 .54 .46 .23) Analyses Performed 
) 

B2402-3 .20 1.13 .012 .026 .27 .52 .42 • 22) by Westinghouse 
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TABLE 7 
. MECHANICAL PROPERTIES OF REACTOR VESSEL BELTLINE REGION PLATE MATERIAL 

NO. 1 UNIT 
SALEM NUCLEAR GENERATING STATION 

Shelf 
TNDT RTNDT* Energy* YS UTS Elong. RA 

Plate No. Op Op ft-lbs ksi ksi % % 

B2401-l -30 27 74.0 58.75 80.25 29.75 67.20 

82401-2 0 20 79.0 61. 85 82.90 30.00 69.45 

B2401-3 -10 54 62.5 64.20 85.80 29.00 66.80 

B2402-l -30 12 64.5 71. 60 94.50 26.50 66.80 

B2402-2 -30 15 73.0 70.05 93.25 26.25 65.50 

B2402-3 -40 -40 83.0 63.35 82.30 28.50 68.10 

B2403-l -40 4 92.5 62.10 83.60 27.00 69.00 

B2403-2 -70 18 83.0 64.70 86.65 27.00 66.70 

B2403-3 -40 6 85.0 65.50 86.45 24.50 66.85 
-

*Estimated from Longitudinal Data Per NRC Standard Review Plan Section 
5.3.2. 
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TABLE 8 
M'ECHANICAL PROPERTIES OF SURVEILLANCE PLATES AND LOWER SHELL COURSE PLATES 

NO. 1 UNIT 
SALEM NUCLEAR GENERATING STATION 

Shelf Energy 
ft-lbs 

TNDT* RTNDT YS UTS Elong. RA 
Plate No. OF Op Long. Trans. ksi ksi % % 

B2402-l -30 45 108 73.0 70.30 92.30 23.30 ·68.00 

B2402-2 -30 -5 116 91. 5 65.55 86.90 24. 80 68.85 

82402-3 -40 -3 130 104.0 61. 77 83.55 25.60 68.65 

82403-1 -40 10 99 

82403-2 -70 26 94 

82403-3 -40 30 102 

*Results Based on Vessel Fabricator Tests - All Other Tests Performed by 
Westinghouse •. 
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• FIGURE 1 e 
IDENTIFICATION AND LOCATION OF BELTLINE REGION 

MATERIAL FOR THE SALEM UiHT NO. l REACTOR VESSEL 
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