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ABSTRACT 

This document contains FTl's best estimate of the initial RT NOT• initial Charpy V-notch upper­

shelf energy (CvUSE), and chemical composition (copper, nickel and phosphorus) values for 

the longitudinal electroslag welds within the core region of Dresden Units 2 and 3. Based on 

a review of existing weld procedure qualifications (PQs) and surveill~nce weld data, initial e1 RTNOT is estimated to be 23.1°F, with a standard deviation of 13.0°F. The initial CvUSE for 

the electroslag welds is estimated to be 105.4 ft-lbs, with a standard deviation of 16.1 ft-lbs, 

The electroslag welds are estimated to contain 0.190 weight percent (w/o) copper, 0.311 w/o 

nickel, and 0.013 w/o phosphorus (with standard deviations of 0.048, 0.051, and 0.003 w/o, 

respectively). A chemistry factor of 114.43 is calculated based on the copper and nickel 

contents for the electroslag welds at Dresden Units 2 and 3. 
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1. INTRODUCTION 

This document presents FTl's (Framatome Technologies, Inc.) best assessment of the initial 

(i.e., beginning of life) reference temperature (RT NoT) value, the initial Charpy V-notch upper­

shelf energy (CvUSE) value, and the chemical composition of electroslag welds in the 

Dresden Units 2 and 3 reactor vessels. In particular, the electroslag welds of interest are 

longitudinal welds among the plates comprising the Mark 57 (Mk-57) and Mk-58 shell 

courses. The Mk-57 and Mk-58 shell courses are within the core region. Figur~ 1-1 

illustrates the arrangement of these shell courses in the reactor vessels of Dresden Units 2 

and 3. 

This assessment is a result of the collection and compilation of weld PQs and other data 

pertinent to the fabrication of the Dresden reactor vessels, as well as other boiling water 

reactor (BWR) vessels fabricated in the same time frame. This document does not include 

information with regard to chemical composition or Charpy impact data on specific shell 

courses or non-electroslag welds. 

The following list identifies the number of electroslag (ES) welds in the two shell courses of 

the Dresden Units 2 and 3 reactor vessels. 

Unit ID 

Dresden 2 

Dresden 3 

Shell Course 

Mk-57 
Mk-58 

Mk-57 
Mk-58 

No. of ES welds 

3 
2 

3 
3 

Dresden Unit 2 contains at least one submerged arc (SA) longitudinal weld in each of the two 

shell courses identified above. [Note: The Mk-58 shell course of the Dresden Unit 2 reactor 

. vessel was fabricated from four individual plates. Also, the Mk-57 shell course of the 

Dresden Unit 2 reactor vessel includes two plate sections of the same heat, resulting in four 

longitudinal welds for this shell course.) 
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2. FABRICATION HISTORY 

The plate material supplied for fabrication of the Dresden Units 2 and 3 reactor vessels was 

ASME SA-302, Grade B1 high strength alloy carbon steel (modified to Code Case 13392
) 

provided by Lukens Steel. During fabrication, the individual plates in each shell course were 

rolled to contour; then, the plates were welded together with longitudinal seams using 

electroslag and submerged arc welding processes. Figures 2-1 and 2-2 and Figures 2-3 and 

2-4 illustrate the plate and weld layouts for the Mk-57 and Mk-58 shell courses of Dresden 

Units 2 and 3, respectively. All electroslag welds of interest were made using Hi-Mn-Mo filler 

wire with Linde #124 flux. 

Following ass~mbly of each shell section, the following heat treatment was performed: 

Heat to 1675-1725°F, hold for 6.5 hours; brine quench 
Heat to 1600-1650°F, hold for 6.5 hours; brine quench 
Heat to 1175-1225°F, hold for 6.5 hours; liquid quench 

The two core region shell courses (Mk-57 and -58) were fabricated by Babcock & Wilcox 

(B&W) for Dresden Units 2 and 3. The circumferential weld joining the Mk-57 shell course to 

the Mk-58 shell course of the reactor vessels of both Dresden Unit 2 and Unit 3 were 

completed by B&W as well. 

Although an extensive records search was completed,8 very little information could be located 

with regard to either the specific weld materials or test results for the ES weld consumables 

used on the longitudinal weld seams of the core region shell courses of the Dresden reactor 

vessels. Therefore, applicable test data for weld PQs - performed in the general time frame 

that the electroslag longitudinal in both Dresden units were fabricated - have been included 

as one source of typical RT NOT data for this type of weld. Copies of the weld PQs of interest 

a Records were searched at the FTI facilities in Lynchburg, Virginia, as well as the Babcock 
& Wilcox facilities in Mt. Vernon, Indiana, and Barberton, Ohio, to locate all available 
documentation. 

2-1 



• 

are included in the Appendix. It is believed that the weld PQs included in the Appendix are 

the only weld PQs that are applicable to the core region shell courses welded by the 

electroslag welding process for the two Dresden units . 
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FIGURE 2-1 . 

DRESDEN UNIT 2 
PLATE AND WELD LAYOUT FOR MK-57 SHELL COURSE 

-----!---'<It-- x 
6-198-2 

6-198-1 

y 

TABLE 2-1. 

DRESDEN UNIT 2 
PLATE AND WELD IDENTIFICATION FOR MK-57 SHELL COURSE 

ID 

Long. seam 1 (ES) 
Long. seam 2 (SA) 
Long. seam 3 (ES) 
Long. seam 4' (ES) 
6-198-1 
6-198-2 
6-198-3 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

·Location 

u 
110° 
u 
u 

Wire or Plate 
Heat No. 

34A167 
1P0815 
W8349 
W8349 
A9128-1 
A9128-2 
83990-2 
71249 

SA: Submerged arc weld 

2-3 

Flux Fab.'d 
Lot No. -h-

3496 B&W 
8304 B&W 
518 B&W 
518 B&W 

8504 B&W 

U: Unidentified 



FIGURE 2-2. 

DRESDEN UNIT 2 
PLATE AND WELD LAYOUT FOR MK-58 SHELL COURSE 

•· y 

~--~·';; 
TABLE 2-2. 

' DRESDEN UNIT 2 
PLATE AND WELD IDENTIFICATION FOR MK-58 SHELL COURSE 

Wire or Plate Flux Fab.'d 
ID Location Heat No. Lot No. --'2L 

Long. seam 1 (SA) 97° 1P0661 8304 B&W 
1P0815 8350 

Long. seam 2 (SA) 200° 1P0661 8304 B&W 
1P0815 8350 

Long. seam 3 (ES) 227° 34A167 3496 B&W 
Long. seam 4 (ES) 347° 34A167 3496 B&W 
6-198-9 84030-2 

·6-198-11 84030-1 
6-198-12 84065-1 
6-198-13 85764-1 
Mk-57 to Mk-58 71249 8504 B&W 
circ. weld (SA) 

ES: ~lectroslag weld SA: Submerged arc weld U: Unidentified • 2-4 
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FIGURE 2-3. 

DRESDEN UNIT 3 
PLATE AND WELD LAYOUT FOR MK-57 SHELL COURSE 

y 

TABLE 2-3. 

DRESDEN UNIT 3 
PLATE AND WELD IDENTIFICATION FOR MK-57 SHELL COURSE 

ID 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
6-111-1 
6-111-8 
6-122-7 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

77° 
197° 
317° 

Wire or Plate 
Heat No. 

u· 
u· 
u· 

85159-1 
85144-2 
C1516-1 
299L44 

SA: Submerged arc weld 

Flux Fab.'d 
Lot No. -12L 

u· B&W 
u· B&W 
u· B&W 

8650 B&W 

U: Unidentified 

*· Records indicate that the electroslag welds for MK-57 were performed using the 
following weld wire/flux lot combinations: 34A 16713496 and 36A 168/3496. However, 
data for specific longitudinal seams are. not identified . 
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FIGURE 2-4 . 

DRESDEN UNIT 3 
PLATE AND WELD LAYOUT FOR MK-58 SHELL COURSE 

y 

TABLE 2-4. 

DRESDEN UNIT 3 
PLATE AND WELD IDENTIFICATION FOR MK-58 SHELL COURSE 

ID 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
6-111-3 
6-111-10 
6-111-11 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

22° 
142° 
262° 

Wire or Plate 
Heat No. 

37A334 
37A334 
37A334 
A0237-1 
85118-1 
C1290-2 
299L44 

SA: Submerged arc weld 

2-6 

Flux Fab.'d 
Lot No. -.bL 

3496 B&W 
3496 B&W 
3496 B&W 

8650 B&W 

U: Unidentified 
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3. RT NOT• CvUSE, AND CHEMICAL COMPOSITION 

Both mechanical property and chemical composition data are lacking on electroslag welds for 

Dresden Units 2 and 3. For this reason, the available data discussed in this report are based 

primarily on weld PQs and known weld wire chemical composition data. Weld PQs contain 

mechanical properties and, usually, chemical composition data as well.. While this data 

cannot represent actual reactor vessel welds exactly, the procedures, consumables (i.e., weld 

wire and flux), and thickness of the welded pl~tes are similar to the actual welds. Generally,· 

weld amperage, voltage, and oscillation speeds are equivalent or similar for the PQs. 

Although the welding procedures are similar, an accumulated thermal history is not available 

for the beltline reactor vessel welds at Dresden Units 2 and 3. a Stress relief heat treatments · 

were completed at temperatures in the range of 1100 to 1150°F. 

• 3.1 RT NOT Determination 

The electroslag weld PQs included in this document contain Charpy impact data as well as 

respective stress relief times implemented for each weld PQ. As shown by the data in Table 

I below, stress relief heat treatments were typically performed for either 18 or 30 hours; one 

weld PQ had a stress relief time of 42 hours. The weld PQs for the electroslag welds in 

Dresden Units 2. and 3 used a RACO (Reid Avery Company) Hi-Mn-Mo weld wire and a 

Linde #124 flux; therefore, only data from weld PQs using this same RACO wire/flux 

combination are included. The Charpy V-notch impact data are reported for tests completed 

at 10°F using a load of 240 ft-lbs. 

8 As reported in Attachment B to the CECo response to Generic Letter 92-01 for Dresden 
Units 2 and 3 and Quad Cities Units 1 and 2.3 
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TABLE I 

Charpy V-Notch Impact Pata for Electroslag Weld pas 

Weld pa 

PQ-1092-C 
PQ-1138-A 

PQ-1300 
PQ-1309-A 
PQ-1309-8 
PQ-1667 
PQ-1822 

PQ-1851 
PQ-1928 
PQ-1929 
PQ-1930 

PQ-1931 

PQ-2563 

Charpy Pata 

38 33 41 
52 30 50 (Surf) 
30 53 36 (1/4T) 
39 42 43 
60 50 35 
58 36 44 
47 39 27 
36 70 42 
64 45 
84 71 57 
30 33 33 
80 40 55 
10 72 70 
75 16 14 
39 
47 24 33 
57 50 
59 47 49 (Surf) 
27 34 32 (1/4T) 

Drop Wt. 
~OTJ:E}. 

10 

30 

10 
25 
50 
30 

20 

10 

Stress 
Relief 
Time 

18 
. 18 

30 
18 
18 
30 
30 

30 
30 
30 
30 

30 

42 

From a statistical standpoint, the above Charpy data are sufficiently close with regard to 

Charpy impact behavior that all values can be considered as one group of data. Therefore, all 

drop weight data identified above.are equally weighted in the calculation for initial RTNoT 

discussed below. 

No drop weight specimens were tested for the Dresden Units 2 and 3 surveillance electroslag 

weld metals, nor were any tested for the electroslag welds at other plants fabricated using the 

same RACO weld/flux combination as the Dresden units. The surveillance electroslag weld 

Charpy impact data that are available, however, are shown below in Table llA. 
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TABLE llA 

Charpy V-Notch Pata for Surveillance Electroslag Weld Metal4-11 

Plant IP IcV30 Icvso LsMLE JJSE... 

Dresden Unit 2 -10°F 40°F 5°F. 101 ft-lbs 
Dresden Unit 3 40°F 110°F 65°F 70 ft-lbs 
Browns Ferry Unit 1 8°F 33°F 20°F 93 ft-lbs 
Browns Ferry Unit 2 -10°F 10°F - 2°F 116 ft-lbs 
Browns Ferry Unit 3 -31°F -21°F -27°F 124 ft-lbs 
Peach Bottom Unit 2 4°F 43°F 27°F 110 ft-lbs 
Peach Bottom Unit 3 2°F 47°F 34°F 110 ft-lbs 
Quad Cities Unit 1 10°F 35°F 25°F >100 ft-lbs 
Quad Cities Unit 2 -30°F 20°F - 5°F 125 ft-lbs 

[* Conservatively estimated based on data from Capsule No. 8, 6 sinee value was not 

determined for unirradiated ESW surveillance material.] 

The following Charpy impact data are also available for electroslag welds tested for the Peach 

Bottom Unit 2 surveillance program to determine an initial RT NOT value representative of the 

electroslag welds: 

Test Weld IP 

1 
2 
3 
4 
5 

TABLE 118 

Electroslag Weld Test Pata8 

Icvso 

18.8 
3.0 

31.7 
32.1 
26.7 

Test Weld IP 

6 
7 
8 
9 

Icvso 

-20.7 
15.9 
12.5 
18.9 

As defined in the ASME Code, Paragraph NB-2331,12 the RTNoT is established in accordance 

with the following requirements: 

1. Determine a temperature, T NOT• that is at or above the nil-ductility transition 

temperature by drop weight tests. 

2. At a temperature not greater than TNoT + 60°F, each Charpy specimen shall 

exhibit at least 50 ft-lbs absorbed energy and at least 35 mils lateral expansion. 

If these requirements are met, T NOT is the RT NoT· 
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3. If the requirements of 2. are not met, additional Charpy tests shall be 

performed (in groups of three specimens) to determine the temperature, T cv• at 

which they are met. Then, RT NOT is (T Cv - 60°F). RT NOT is the greater of T NOT 

and (T ev - 60°F). 

4. When a Charpy test has not been performed at TNOT + 60°F, or when a Charpy 

test is performed at T NOT + 60°F and the specimens do not exhibit a minimum 

of 50 ft-lb absorbed energy and 35 mils lateral expansion, a temperature 

representing these minimum requirements may be obtained from a full Charpy 

curve developed from the minimum of Charpy data of all tests performed. 

Using the weld PQ T NoT data and the available surveillance Charpy impact data for the 

electroslag welds, the RT NOT is controlled by the T NOT requirement. Based on these data, the 

initial RT NoT for the electroslag welds in Dresden Units 2 and 3 is calculated using the T NOT 

data reported in the weld PQs. The T NOT values range from 10 to 50°F. Taking the mean of 

these values results in an estimated initial RT NoT value of 23.1°F for the electroslag welds, 

with a standard deviation (u,) of 13.0°F . 

3.2 CvUSE Determination 

The initial CvUSE data for electroslag welds were obtained from available surveillance data 

and are presented in Table llA. The unirradiated CvUSE values range from 70 to 125 ft-lbs. 

Taking the mean of these values results in an estimated initial CvUSE value of 105.4 ft-lbs 

for the electroslag welds, with a standard deviation of 16.1 ft-lbs. 

3.3 Weld Compositions (Cu. Ni. and Pl 

Electroslag weld chemical composition data (in weight percent [w/o]) are available from three 

different sources: weld PQs, weld wire compositions, and surveillance capsule specimens. 

As shown in Tables Ill through VI, each group is similar in its own respect. In evaluating the 

data, the average weld compositions (and standard deviations) were calculated using only 

the data from the weld PQs and surveillance capsule specimens since this weld data is 

3-4 
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believed to be mo~e representative of the actual (longitudinal) electroslag welds located in the 

reactor vessel shell courses. The weld wire composition data were not included in these 

calculations. 

TABLE 111 

Procedure Qualification Chemical Composition Data 

Weld PQ _Q_ Mn _E_ _Q_ Si Cr Ni Mo Cu 

PQ-1092-C 0.20 1.28 0.017 0.018 0.18 0.08 0.31 0.53 0.24 
PQ-1138-A 0.19 1.50 0.017 0.027 0.19 0.09 0.35 0.55 0.25 
PQ-1300 0.18 1.26 0.015 0.017 0.16 0.11 0.33 0.51 0.30 
PQ-1309-A 0.18 1.34 0.012 0.017 0.14 0.10 0.30 0.47 0.22 
PQ-1309-B 0.17 1.31 0.015 0.015 0.14 0.12 0.29 0.51 0.23 
PQ-1667 0.19 1.41 0.019 0.015 0.07 0.06 0.25 0.57 0.20 
PQ-1822 0.19 1.40 0.015 0.015 0.14 0.09 0.27 0.54 0.23 
PQ-1851 0.18 1.49 0.014 0.011 0.15 0.06 0.36 0.49 0.18 
PQ-1928 0.19 1.49 0.016 0.014 0.16 0.06 0.38 0.55 0.19 
PQ-1929 0.18 1.50 0.016 0.013 0.17 0.08 0.30 0.48 0.20 
PQ-1930 0.16 1.52 0.012 0.014 0.15 0.07 0.26 0.51 0.20 
PQ-1931 0.20 . 1.52 0.015 0.021 0.12 0.05 0.38 0.59 0.19 

TABLE IV 

Weld Consumables Chemical Composition Data 

Wire ID _Q_ Mn _E_ _Q_ Si Cr Ni Mo Cu 

W-8349 0.14 1.79 0.010 0.012 0.04 - - 0.47 
34A167 0.14 1.76 0.010 0.014 0.04 - - 0.49 
36A168 0.12 1.70 0.010 0.019 0.03 - - 0.52 
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.... \_.// 

Surveillance and Beltline Weld Chemical Composition Data 13-
17 

Specimen & 
Plant ID _Q__ Mn _L ~ Si Cr Ni Mo Cu 

ESWWeld 0.21 1.78 0.011 0.015 0.32 0.07 0.30 0.51 0.20 
D38,13* 

KAE 038'14 0.220 - 0.009 0.016 0.176 0.064 0.332 0.550 0.191 
0.29 

KAL 038'14 0.197 - 0.008 0.019 0.144 0.056 0.282 0.520 0.171 
0.33 0.18 

K6L 038'14 0.41 0.24 
K6A D38'14 0.38 0.23 
KBM D38'14 0.36 0.22 
K6T 038'14 0.38 0.19 
KAJ 038.14 0.34 0.21 
KAO D38'14 - 0.34 0.21 
MA1 QC1b·15 0.17 1.56 0.011 0.017 0.19 0.06 0.28 0.45 0.17 
TD1 QC2c·15 0.18 1.75 0.011 0.013 0.17 0.09 0.20 0.49 0.18 
MA4 QC1b·16 0.158 0.012 0.006 0.05 0.063 0.25 0.45 0.136 

0.26 0.19 
MAD QC1b·16 0.236 0.012 0.004 0.08 0.063 0.26 0.45 0.138 

• 0.38 0.19 
M7L QC1b·16 - 0.30 0~20 
MBU QC1b·16 - 0.33 0.24 
M6D QC1b·16 - 0.39 0.16 
MDC QC1b·16 - 0.40 0.21 
MD4 QC1b·16 - 0.33 0.19 
MBY QC1b·16 - 0.40 0.21 

* Number designates reference from which data was taken. 
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Specimen & 
Plant ID _Q_ Mn 

TAE QC2c·17 0.209 

TAT QC2c·17 0.216 

TBP QC2c·17 

TB1 QC2c·17 

T6K QC2c·17 

TBM QC2c·17 

T72 QC2c·17 

TAP QC2c·17 

Peach 0.17 1.41 
Bottom 2,3d,e 

a Dresden Unit 3 

b Quad Cities Unit 1 

c Quad· Cities Unit 2 

d Beltline weld data 

_E_ 

0.008 

0.008 

0.015 

TABLE V (cont.) 

__§__ Si Cr Ni Mo Cu 

0.017 0.115 0.079 0.313 0.503 0.129 
0.32 0.14 

0.018 0.126 0.091 0.359 0.522 0.122 
0.33 0.16 
0.34 0.16 
0.37 0.17 
0.39 0.17 
0.37 0.17 
0.41 0.20 
0.32 0.12 

0.013 0.09 0.05 0.21 0.53 0.21 

e Based on nine electroslag weld prolongations from the Peach Bottom Unit· 2 reactor 
vessel;· all were made from the. same weld heat. 

It should be noted that the data taken from References 14, 16, and 17 were not included in 

these calculations as individual data points; instead, the mean values of these data were 

determined and included in the calculations for Dresden Units 2 and 3. Additional data is 

listed below for the surveillance electroslag welds for Browns Ferry Units 1, 2, and 3 and 

Peach Bottom Units 2 and 3 . 
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TABLE VI 

Surveillance Electroslag Weld Data7
•
8

•
9 

Plant ID _g_ Mn _L __§__ Si Cr Ni Mo Cu 

Browns 0.012 0.30 0.10 
Ferry 1 
Browns 0.010 0.33 0.20 
Ferry 2 
Browns 0.011 0.28 0.11 
Ferry 3 
Peach 1.43 0.010 0.08 0.32 0.49 0.09 
Bottom 2 1.46 0.012 0.08 0.32 0.49 0.10 
Peach 1.55 0.009 0.19 0.40 0.50 0.11 
Bottom 3 1.57 0.009 0.19 0.41 0.51 0.11 

The compositional data for the weld PQs; the surveillance weld data for Dresden Unit 3 and 

Quad Cities Units 1 and 2; and the beltline and surveillance weld data for the Browns Ferry 

and Peach Bottom units were averaged to determine estimated values for copper, nickel, and 

phosphorus contents for the ES welds at Dresden Units 2 and 3. The results are as follows: 

Content Std. Deviation 

Element Cw/ol {w/o} 

Copper 0.190 0.048 

Nickel 0.311 0.051 

Phosphorus 0.013 0.003 

Applying these best estimate chemistry values to the Position C.1 procedures of Regulatory 

Guide 1.99, Revision 2, 18 a chemistry factor of 114.43 is calculated for the Dresden Units 2 · 

and 3 longitudinal electroslag welds. 
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4. CERTIFICATION 

This report provides justifiable estimates for initial RT NDT and chemical composition (copper, 

nickel, and phosphorus) for the longitudinal electroslag welds in the core region of the 

Dresden Units 2 and 3 reactor vessels. 

{t1z_ ~H,/_J ~~/,1-
c.A Cam ell 7 Date 
Materials and Structural Analysis 

This report was reviewed and was found to be an accurate assessment of the work reported. 

Date 
Materials and Structural Analysis 

Verification of independent review .. 

I 
· K.E. Moore, Manager Date 
Materials and Structural Analysis 

The document has been approved for release. 

D.L. Howell, Program Manager Date 
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• ,01-2 THE BABCOCK a WI LCOIC COMPANY 
IAltllRT ON , OH I 0 

t>R:. ~~ .. P•~CEbURE OR OPERATOR QUA~:~ I CAT I ON TEST .. ::.:E:~ 1"22 

610-"°98 lnltlal l1catton · · 10-14-65 · Q•1092C-2 
. LDING PAOClll • 

i IACICING l'TRIP USED ,RE HEAT TEMPERATURE 
0 ~S NO 7rf' 

:LD CHARACTERISTICS (VIA) 

/ 

UC 

WELD CLASSlrlCATION NO. 
·Pressure 

rLUX NAJC OR CCNPOS IT ION 

Linde '124 20 X 1 SO 

48-52 Volts 600 
ULTRASONIC TEST 

abl o Defect 
MICRO EXAMINATION 

Not Re ulred e Attached Sketch 
TRAVEL INED INCHES PH MIN. 

sctllat on S ed ~" Mtn. Dwell Ttme c. 
l'neOL 

MN SI , 

·- . REDUCED SECTION TENSILE fTMNSVERSE TO WELD 
SPECIJCN DlflENSIONS 

AREA SQ. IN. 
ULTIMATE 

NO. WIDTH THICK. LOAD LIS. 

: See· Attached Sic !ttch -

ALL WELD'METAL TENSILE 
SP£CIMEN 

NO. 
. DIA • AREA SQ, IN. YIELD rOINT PSI. TENS. ITR. '51 . 

Not R-.uir1111d 

HARPY IMPACT TESTS I TYPE • OF.: "· SPECIMEN NO. FT. LBS. SPECIMEN NO. 
· See . Attached Sleet ch 

ft. CUT"Y THAT THE ITATDIENTI IMDE IN THIS RECOM> ARE COlltECT Me THAT TME 
TtST WILDS WERE PREPARED WELDED, IND TESTED IN A~CORDANCI WITH THE IEQUlllE• 
~· °'Asa&. u.s.c.a •• Alli USN MIL·SfD·l71 a. NAVSHIPS 110.1100.1 • 

LIS. 

· 1 cu 

ULT. TENS IU . rRACTURE 
llTRENGTH PSI OR LOCATION . 

ELC»G S 
IN a• lt!D AREA " 

ENERGY LOAO 
F'T. I ,_S. 

• • • . J0-28:65 llGNED 

~TNUHD C .. Zenon,. D.C.A.5.0 
l'AICOCIC a w 1 LCOX COlllPT~ · 

iv · f?uJ f' t>~u · · 
A-2 

---· . . Co.4. #~35-

.. 

__ -:· .. · .. :a.==~--........... =~·i;..:· • ._ . ..a.·'---a•""'ro-.-:~=---~'----:.-~· ·=-e....:..· ......-.;· ·-.:...;· -·=.-..;.·....;:::...::;.--.;...._....:.•a,;• -~· ·.;.;; .. ·-.·,;,.· ;..;::.;..,;.._...· ..;·;..;-=:....;·...;::."'·;;;;::·-;;.;· -:..::;.;-•;.;,·~··-
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JBJECT 

A•,'llf•t 
..;.~·-ti.a 

~ST NO •. 

; 

Code Weld Te~t Plate (Electro Sl~~) 
ASSOCIATED PROCESS·OUALIFICATION NO. 

• •• ~.. • : .... • •• ·! ...•. '; ·:..::~ ~>-~;:-;>:: .. ~ ~ . 

,_ 

c 
. :;:.;. 

END TEST: 

SPECl.M/\.'11 
NO. 

··~-:.:..·.~~-:.-:-. 

l. 50 

1. :;7 

SI 

.19 

SI 

.28 

TYPE 

WIDTH 

l.00!. 11 

l.001'' 
l.0°J0 11 

l. .000 11 

L.l Wf.LO 11.:ETAL TENSILE 

S!'fCIMAN 
:-.;o ~ DIAMETER 

. 505".· 

-.NI ·· ·· 

.017 .027 .-.og 
....... : . . .. '.• .~· 

·BASE METAL CHEM I CAL ANALYSIS:-· ·· · 
p ·S, ·cR 

.015 ' .020 '-~ 14 
~ ·:. ·. . ... 

. ._. .. 
·TH I CKNESS AREA SO. 

2.93411 2. 936 Sq ·II 

2. 94.4" 2.9:.7 sq " 
2.682 11 2, 682 SO II 

2.850" 2,850 SQ II 

::·.:: . . · 

AREA so> ni.· 

.2 so.in· 

.2 SC ·in:· 

.. YI.ELD POINi . 
.PSI 

. ·66 .500 
66.500 

NI »:MO 

:69 ;51 

'UL Tl MATE·. 
LOAD LBS. 

252 ,ooo· 
262.000 
244:500 
250.000 

. TENSI L·E . 
STRENGTH_ PSI: 

.57 500' 
87 ,000 

UL i·; TEN Sil E · 
STRENGTH PSI . 

.85,820 
·-.BB ,900 

91.160 
87;700 

·25. 5 

· ./.·'Weld.:.· · ··· 

CHAR!'Y: 11'-!PACT TESTS 

LOCATION 
TYPE v.:.Not.cl'. AT +lC 

FT. LB5. 
~2.0, 30.0, 50.0. 

L~i~~~J. · ~~{~'N~~~~~ .']~:{~~~~~:) ' :~i 
.023 ~ .0~6' .0::?..9 ·.:.<-.·· . '·;' W·::.lc l/ '~ 'l' 

~/4 T.J5~A~7~·~~~~~­
DP.O,' WEICHT IMPACT TESTS 

L OCl.T I ON HEIGHT 

1/ 47 ,; I 

"";·.""';. -. :-... -• .,..t.-.t I ~·.t-· ---.,-,---
.... : ____ ~It~· ___ t._' __ _ 

30.0' ·53.0, 3c.O 
64.0. 58.0. 70.0 .042 .. 041, .05;5 

. 78.0 68.0 7c.O ,05,2 n.t7 · ·. n:i1 

WEIGHT ... · ·.'TEMP ERA:r\.i RE \.0 i: ···:. 

f.O# 
fr' .HF' 'NF .F F 

·N1'' ·;i• ,Nr' 
.Y'· 

1---+--~---+----+-----tf----+----4----4--.;.;._-"4 ''· 

F :r FAILURE 
., .. . : . 

llA1 f _.r_·_,,_,._,·_'l.-!',.,'l_;'_.•l;;..;..'...-l.;.\)..;l}..;(..;i __ WITNESSED/)·,._ .. _ ........ _.:·_::, .... ' .. __ ...__..._ __ .·_._;.·_,-----··-···-·_,_ .. __ . UY. 
..• ~ ·~ ~·~·~ ••• , :'. J • ~ ~·,·.('. . 
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THE BABCOCK a WILCOX COMPANY 
BARBERTON, OHIO 

.. 'ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E~-122 
• t TED JOB NO. PROCEDURE NO . 

610-0111 INITIAL APPLICATION 5-26-66 PQ.:.1300 WS-40 
WELD ING PROCESS s E Pass MULT PASS MJLT ARC 

Electro slag 
MATERIAL SPECIFICATlqH 

P-3 (SA-302 Grade B 
a.ETAL THICKNESS 

6-3 8 11 

IS BACKING STRIP USED PAE HEAT TEMPERATURE 
[j YES NO 70°F. MIN. 

WELD CHARACTERISTICS (V6A) (A.C. OR D.C.) 
Alternatin Current 48-52 Volts 

Double Arc 

FILLER METAL GROUP NO. 

Hi-Mn-Mo 
INTER PASS TEMPERATURE 

Not A olic able 

575-625 Am s 

WELD CLASSIFICATION NO. 

Pressure 
FLUX NAME OR COMPOSITION 

LINDE 124 

GAS FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIQUID PENETRANT 
Not Aoolicable Vertical Acee table No ot li able 

-M~A~G~N~ET~IC~P~AA~T~l~C~LE~---~R-A~D-1-00~A~A~P~H~~N~o-~~~~--~~~~M~ICAO EXAMl~TION POST HEAT TREATMENT 

Acee table No Defects cce table Defect Not Re uired See Reverse Side 
SIZE OF ELECTRODE INERT GAS Co,MPOSITIC»I. TRAVEL SPEED INCHES PER MIN. Not Applicable 
1 8 11 Diameter Not At> licable Oscillation 48 11 MIN. Dwell Time 5 sec. 

R. Reese ---~----
REMARKsProcedure ualificetion for weldi P-3 material in the vertical 
rocess usin 1 8 11 Dia. RACO Hi-Mn-Mo Filler Wire with LINDE 124 Flux. 

Groove Configuration. 
WELD CHEMICAL ANALYSIS •• MN SI p s er NI MO 

1.26 .16 .015 .017 .11 .33 .51 

REDUCED SECTION TENSILE (TRANSVERSE TO WELD 
SPECIMEN D UENSIONS ULTIMATE 

NO. WIDTH THICK. 
AREA SQ, IN. LOAD LBS. 

See Reverse Side 

ALL WELD'METAL TENSILE 
SPECIMEN 

NO. DIA. AREA ·SQ. IN. YIELD POINT PSI. TENS . STR . PS I 

Not Required. 

CHAAPY IMPACT TESTS I. TYPE v-m.11.Cn • ~u OF .G'SU FT. LBS. 

~ 
LOCATION FT. LBS. LOCATIO~ 

Heat Affeced Zone 104.9. 76.0 114.0 Weld Metal 
Base: Metal 94.0 76.0 82.0 

ositior. b Eleotrosla 
See Reverse Side for 

cu 
.3 

ULT. TENS ILE FRACTURE 
!i\TAENGTH PSI OR LOCATION 

El.ONG S 
:JN 2• RED AREA " 

ENERGY LOAD 
FT. LBS. 

39.0. 42.0 43.0 

• 
WE CERTIFY TltAT THE STATEMENTS MADE IN THIS RtCOAD ARE CORRECT .,_, THAT THE 
TEST WELDS WERE PREPARED WELDED, AND TESTED IN ACCORDANCE WITH THE REQUIRE· 
MENTS OF ASME. u.s.C.G.1 ABS1 USN MIL·SfD-278 OR NAVSHIPS 2so.1soo.1. 

.._J c .... t~o.,..b ... e ... r--=l .... 7_.,_.,.1 .... 9...,6-.6 ___ s 1 GNED 

PQ-/300 
135' 

WITNESSED R. Remark. D. C. A, S, o. 
~ BABCOCK a WILCOX COMPANY 

BY ~LJ::a.~uJ-l....:....f--i.~-::;ie;q~.-,..cwL~--
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• 

' 

• 

r. 

~r---~r,:i·7 .1 
"fer> 
lJ 

L r------J 

P-3 MATERIAL 

SA-sea G-Re 
P-3 MATERIAL. 

SA-302. GRS 

ELEC.TROSLAG WELD A.C.. 48-SZ.. VOLTS 575-CO-Z.5 AMPS 
4§/'M\ll.> OSCILLA.TlON SPEED S SEC. DWELL 'T\V\E . 
Ya O\A.(RAc..o) Ht-MN-Mo F&LLER w1RE w1TH LINDE-.' c.+ FLU x. 

SPECIME.N 
NO. 

PQ\300 
PQ. \300 
PQl300 
PQ\300 

REOUC.EO SECT\01\S TE.~SILE(TR~NSVERSE TO WELD'1 
0\MENS\ONS AREA UTIMA.TE ULT. TEtJSILE 

\J\OTH THICK. SO.IN. LOAD LBS. STR. P.S.I. 
\.007" 3.175" 3.197" z.c;.c;. ,ooo 83,Z.OO 
l.001 .. Z..185" -Z..786" 2.3'7 ,ooo 84-,C\~O 
.C\9?." l.. ~SCC." C..C\3Z" C.~<0,000 80 '500 

I .008" 3.C\~7" 3.C\~8" 33C.,OOO aa~<;.c;o 

HEAT TREATMENT 
c;.Y2. HRS@ I ~75°-17Z.S°F BRINE QUE.l\>CH 
c;,Y2.HRS@ 1~00·-1coso·F - BR\NEQUENC.H 
C.~z. HRS@ I I 75°-1 ~~S°F · - l..\QUlO QUENCH 
30 HRS@ I I 00°-1 I 50°F - FURNACE. COOL 

A-ti 

PQ. 1300 
WE.l..O l~ VER.TlC:.AL POS\.TlON 
10-aa-c.c; 

FRACTURE 

WE.LO 
WE.LO 
\JELO 
WELD 

I) 



llDll ,01-2 THE BABCOCK a WILCOX COMPANY 
. BARBERTON. OHIO 

~r-~ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E~-122 

:'-.-. 

AsSO... .TEO JOB NO. PROCEDURE NO. 

610-0098 INITIAL APPLICATION 
DAT., 

6-7-66 F"Q-1309-A 
WELD ING PROCESS ec ros ag an s MJLT PASS MJLT ARC 
Automatic Submerged Arc Arc 

MATERIAL SPECl,ICATlqN 
P-3 {A-302-B) 

foETAL THICKNESS ILL R AL SROUP NO. WEU> CLASSIFICATION NO. 

6-1 411 RACO Hi-Mn-Mo & ASW Mn-Mo-Ni Pressure 
IS BACK ING STA IP USED PRE HEAT TEMPERATURE WEA ~SS !EMPfJ'~T~y LUX NAME OR C(JllPOS IT ION 

---=0=--YE_s ____ -=-:-N~o~..;..s_7_o_0...;.F_MI~N""":-:-A_S_A_3o_o_0 .... F.....;..;MI;;.;.;.N_.. -X=~'A:... ____ g_~_o;...a.;;.~..;.· -~-c-~-·-e---t Elect~oslag LINDE # 
WELD CHARACTERISTICS (V6Al (A.C. OR D.C.J Electroslag 48-52 Volts 600 Amps Auto Sub Arc LINDE # 
Alternating Current Automati 

GAS now RATE 

Not Ao li able 
MAGNETIC PARTICLE 
Acceptable/No Defects 
SIZE O' ELECTRCOE 
1/811 Diameter 

WELDERS NAME 
·R. Reese T. Starnes 

POSITION OP' PLATE OR .,l~E LIQUID iaENETRANT 

ES-Vertical ASA-Flat Defects Not A licable 
Mi'CRO IXAMINATlcifll MICRO EXAMINATION POST HEAT TREATMENT 

Not Required Not Re uired See Reverse Side 
INEltT GAS COWOSITION. Trave Spee Inches Per n. ASA - 10 11 - 12 11 MIN. ~ 
Not A lioable ES Oso1llat1on 48" MIN. Dwell Time 5 sec. 

CLOCK ND. SYtleot. 

V. Clonts 6136 6376 6149 None YS U-11 
for 'Weldin P-3 material b Combination Electrosla a.r.d Automa.T,ic 

Sub Aro in the flat osi tion usi l 8"01a. ( ASW)Mn-Mo-Ni Filler · 
WELD CHEMICAL ANALYSIS See Reverse Side-Groove Confi urat 

SI p cu 

REDUCED SECTION TENSILE (~NSVERSE TO WELD 
SPEClllEN D lllENS I OHS 

AREA SQ, IN. 
ULTIMATE ULT. TENS ILE FRACTURE 

NO. WIDTH THICK. LOAD LIS. !llTRENGTH PS I OR LOCATI 

See 'Reverse s de 

SIDE BEND TEST FREE BEND TEST 
:Four Side Bends - Accentable/No Defects Not Reauired 

ALL WELD"METAL TENSILE 
SPECIMEN ELONG " 

NO. DIA. AREA SQ. IN. YIELD POINT PSI, TENS, STR. PSI IN Z- RED AREA 

Not Reauired 

CHARPY IMPACT TESTS I TYPE V-Notch • +.LL OF 24U FT • LBS. ENERGY LOAD 

SPECIMEN NO. FT. LBS. SPECIMEN NO. FT. LBS. 
See Re lferse Side 

WE CERTIFY TllAT THE STATEMENTS MADE IN THIS RECORD ARE CORRECT aM> THAT THE 
TEST WEU>S WERE PREPARED WEU>ED, AND TESTED IN ACCORDANCE WITH THE REQUIRE· 
MENTS OF ASME. u.s.c.G. I ABS1 USN MIL•STD·Z78 OR NAVSHIPS no.1500.1. 

• ....:.J=.un:.:.e:::...:2::.:3-...,. _.11.19~6;.;:6-.. __ _.s 1 GNED 

PQ-1?>0.9-A 
:J.75 

WITNESSED R. Y. Brown. G. E. APED 

A-7 '! 
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• " 

• 

C..OMSINATION ELECTROSLAG ~AUTO sue ARC. WELD 

DOUBLE ARC ELECTROSl..AG- WE.L.D 
A.C. +e- 52 VOLTS <000 AMPS 
O~CILLATION SPEED 48'1MIN DWELL TIME 5 SEC 
~ 'orA(RACO)Hl-MN-MO FILLER WIRE 
LINOE. • 1z.4 FLUX 

I 
I 

' \ \ 
ELECTROSLA<r 

'-IE\.C 

'" y" 

AUTOMATIC ~USMERGEO AAC. WEl.C 
A.C. 'SO-~+VOl..TS ~so-~OOAMPS 1011 -12.11/MIN TRAVEL SPEED 
Ya" DIA (AMERICAN STEELf WIRE) MN-MO·NI F'ILLER WIRE.·LINOE.~80 FLUX 

·-W=~-'=~=D...._ __ _,.._~~-

) 
t 

~f"EC.IMEN U L. T TENSILE FRACTURE 
J---..Dlll1::----+___:~..u..o....._-+-__._a...u.::~----<~---3o~~l!.....---'-__.~~.at:iit:-... . ..µ::5:..:.T.:.;R.~E~1IH...~$.. __ -·-- ·-· __ ·- _ 

Z.98011 

e.s10" 
.. 3.0Q'l" 

2.53,000 84,400 SLA& WELD 
Zl7,SOO 8,,GGO SLAG- \tJELD 
2.55,000 84, 72.0 SLAG-WELC 

Q 00 87 9~0 SL &WELD r;." 

~~~Y...WLl\.D_r - ......... -----·----·-
.__.,~~1..1.)oj.N___ ... ·----.j..----<L...1.1:..as.:B::.:S=-:·----+---.. - .f:t Les.~.. ~ FT. LBS. --- ----

AUTO sue AR.c. weLO ~a.o · 42..0 I 34.o 
HEAT AFFECTEC Z.ONE CF ~USAl'\C. 87 
IN EL&C.TRO$L.A& WELC cta.o Ci o.o I .o 
~As~;E6~t ... s;:w~~P----~-- ~6:g:_ __ _._ ______ .. ~g:g ______ ..... 1.. _;;;~--- .. 

CHEMICAL ANALYSIS 
~ t:l!i:. B. :,. ~ S!3.: W: t:12: Ci!:!: 

ELE.CTROSLAG WELD .18 1.3+ .01~ .017 .14 .10 .30 .4-7 • 2.'2. 
BASE METAL .18 1.14 .012 .018 .25 .15 .57 .48 .zo 
AUTO SUB ARC. WELD .08 I.GS ,015 .Ql(O .+<; .07 .48 .43 .19 

HEAT TREATMENT PRIOR TO sue ARC. WELD 
HEAT TREATMENT PRIOR TO SUB ARC WELO 
HEAT TREATMENT PRIOR TO SUB ARC WELO 
FINAL, STRESS RELIEF,AFH.f( wu.01NE. 

I HR/tN@1~75°-172S°F SRINE QUENCH 
I HR/IN @t<000°- IGS0°F BRINE QUENCH 
I HR/IN @I 175°-IZ.00°F LIQUID QUENCH 
18 HRS @I 100°-l 150°F FURNACE COOL 

PQ1309A 
ELECTROSLAG 'WELD IN VERTICAL POSITION 
AUTO sue ARC WELP IN F~AT POSITION 
OATE C0-2.ct-66 CHEMISTRV REVl~EO 7-22-~' 

A-8 • 
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11011 ,01-2 THE BABCOCK 6 WILCOX COMPANY 
BARBERTON, OHIO 

a 

••• ~RD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E~-122 
-ASSt .TEO JOB NO. DAT'" PROCEDURE NO. 

610-0098 6-8-66 
s E PASS 

MATERIAL SP£CIFICATlqN 

ARC 

WELD CLASSIFICATION NO. 

IS BACKING STRIP USED 
[j YES NO 1"':···-·l:: E 1 f' ~ 

WELD CHARACTERISTICS Electro slag-Al terns.ting Current 
Manual Metal Aro-Direct Current Reverse Pola.rit 

. .• 
(:3ei=: Ro:-,·.,..;:-_;·: .:·u:.) 

GAS FLOW RATE 
Not A licable 

MAGNETIC PARTICLE 
Acceptable/No Defeats 

Mi\CRO EXAMINATION 
Not Required 

MICRO EXAMINATION 
Not Required 

LIQUID PENETRANT 
Not A;·-:.~: ~.~t::.i:: 

POST HEAT TREATMENT 
See ·Reverse Sidt 

SIZE OF ELECTRODE INERT GAS COMPOSITION. TRAY£L SPUD INCHES PEii MIN. 
l 8" 5 32" ! 3 l6 11Dia Not A licable E.S. Osoilla.tion 48"/MW fr-.,'l~ll ':'im.;: 5 
WELDERS NAa.I: R. Reese ~· Sylvester CLOCK NO. 6136 6188 SYJoeOL None £1.:-; 

D. Sinnett - U. Palinkas - G. Thom son 6125 - 6092 - 6276 HU EZ ~~ 

' REDUCED SECT I ON T.ENS I LE (TM NSVERSE TO WELD 
SPECIMEN D llllENS IONS 

AHA SQ. IN. 
ULTIMi\TE ULT. TENS ILE FRACTURE 

NO. WIDTH THICK. LOAD LllS. ~TRENGTH PSI OR LOCATIOI 

See Reverse Side 

oi;!' Side 

ALL WELD'METAL TENSILE 
SPECUEN ELONG S 

NO. DIA. AREA SO. IN. YIELD POINT PSI. TENS • STR • PS I IN z• RED AREA ' 

Not i:lArmired 

-CHARPY IMPACT TESTS I TYPE V-!'1101.00 • +.1.IJ Of' C,'tV FT. LBS. ENERGY LOAD 

• 

SPECIMEN NO. FT. LBS, SPECIMEN NO. 
See i:1,, !verse Side 

WE CERTIFY TltAT THE STATEMENfS W.DE IN THIS RECORD ARE CORRECT ll1llO THAT THE 
TEST WELDS WERE PREPARED WELDED. ANO TESTED IN ACCORDANCE WITH THE REQUIRE· 
MENTS OF ASIE. u.s.c.G.a ABS1 USN MIL 0 SfD 0 Z78 OR NAVSHIPS 150-1100-1 • 

_J'_un_e_3_0..._l_9_6_6 _____ s IGNED 

WITNESSED, W. J'. Titterington, Sr., G.E. 

A-9 . 

FT. LBS. 

p9-1ao9-a 
275 



.. 

• 

IJ . 

~OMSINATION ELECTROSLAG +, MANUAL METAL ARC WELD 

ooueLE ARC. ELECTR.OSLAG WELD 
A.C.+8.;.52 VOLTS <OOOAMPS 
O~ILLAllON SPEEO+a''/MIN OWE.LI_ TIME 5 5E.C 
h! OIA(RK.O) HI-MN-MO FILLE.R v./IRE .,. 
L\NOE~ IZ+ FLUX.. 

MAN.JAL METAL AN:.----. 

.ELECT"OeL..,N; WELD 

MANUA\.METALARC- DCRP 
%z"DIA<.e•w)6015 EL.EC.TROOE.S zz-z+vot..TS 185-tC\SAMPS 
~'°"CIA( e•w> 8015 EL.ECTROD~S 2+-2covOLTS 250-2~SAMPS 

PQl~~e 1.000" 
PQ.13ocite 1.00211 

PQl:!IO'tB 1.002" 
l'SO l! 1.0 II 

LOCATION 

3.010" 
2.."783" 
2.73'." 

MANU~LME.TALARC WELD 
Hi!AT ~FEC.TltD %ONE OF f'\,"'-A.• . 
IN U • .ECTftOSL.Ailr W£LC 
BASE MET~L 
ELECTROSUG-WELD 

• 1..a. 

3.010 
2.788 
2.i+Z. 

UL.Tl""'TE ULT. TENSI L..E FRAC.TURE 
LO D \..85. TR ENG-TM P.S.I • 

z.+ct,ooo ez, 7zo 
. ~so,ooo a~.soo 

2.2.8, 000 83, I 50 
00 I G+O 

FT. es. 
C\ 1.0 
95.0 
53.0 
.s~.o 

M.tl\.A.WELD 
51..Ac;.WELD 
SIJtG.WELD 

LA.b-WELD 

FT.LBS. 
9(0.0 
7+.o 
95.0 .o 

CHEMICAL ANALYSIS 

ELECTROSL..AG- WE.LO 
MANUAL METAL.ARC. WELD 
SASEPL,..,TE 

~ 
• 17. 
,QG 
.19 

tll:t-
I.SI 
.94 

l.IZ. 

A A. 
.015 .015 
.011 .oz.o 
.Oii .ou;; 

.Q1, ~· & tl..2- ~ ,, .... .12. .z.ct .51 .Z.3 

.2.7 .o+ • "73 .59 .01 

.z.s .15 .57 .48 .zo 
HEAT TREATMENT PRIOR TO M.M.A. WELD I HR/IN e I G75°-1725°F 6Rlt..iC. QUEl\lCH 
HEATTRE,.,.TMEl\IT PRIOR TO M.M.A..WELD IHR/IN@IG00°-1~50°F BR.!!\!E QUE.NC'-' 
HEATTREl\TMENT PRIOR TOM.M.A. WELD I HR/IN® I 175°-!Z00°F LIQUID QUEi\lCr-\ 
FINALSTRESS RELIEF I e HRS @ 1100°-1150°F F\JRt\lt\C.E C.OOL 

(AFTLI. y.1&.\.0\N6) 

CHEMISTRY REVISED 7-22-Gc; A-10 

PQ 1304S 
WEL.01!.0 IN VERT!CAL POSITION 
DP\TE 7· 8-~(0 

) 
·-. 

). 



:.:. 
.nE BABCOCK & WILCOX COMPANY ·. 

• !0" :,.'l• .. 

BARBERTON, OHIO 

· CONTRACT NO. A,S,M,E, 
SPECIFICATION NO·------

~.r OF PROCEDURE ANO/OR OPERATOR UALIFICATION TEST- C 2E~-122 
,. .. \, .. .,, D ASMI r;:.i 

IS~•ISOO•I llCTION I l,lW 
OTHU 

WI.DING l'llOCUI l'OllTION 

~c.:.ole Electroslag Vertical 
M&TllllAL ll'ICl,ICATION 

P-3 SA-302-B and electrosla weld metal 
HlAT TlllATMIN 

See reverse side 
'L~X NAME Oii COMl'OllTION l'lllHIAT TIMl'lllATUlll INTllll'All TIMl'lllATUlll 

Linde 124 NONE .• , MIN. NONE D, MAX, 

TYPE O' IACICUI' (ITllll' Oii 

o' D 
MITAL THICICNlll 

6.!. IN, 

ll"GLI LAVU 

N • • 

N R 

CUI' llU 

MULTI'~ l ' 
Q 

N /.. 
MULTI~ i 

. L£J 

N.A. RACO Hi-Mn-Mo N.A. N A 
TOllCH OAS 

,LOW U~ f.. 
AMPS, VOLTS, CUlllllNT, l'OLAlllTY 

Alternatin current - 48- 2 
SIZE O' ILICTllODI, IN. DIA, 

llZI O' "LUii Wllll, IN. OIA,l 8 . 
LIOUID l'INITllANT 

CHEMICAL AllALYSll - I I NO. 

Cl cg 

I I 
TA Tl 

HDUCED HCTIOI TDISILE ITRAllSVUSE TO WELD) 
DIMlllllONI, INCHIU 

llllCIMIN NO, HU 10, IN, 

Four side bends - Acceptable (No defects) 

ULTIMATI LOAD Lii, 
ULTlllATI TINllLI 

ITlllNOTM I'll 

ALL WELD MITAL TUllLE · -
ll'ICIMIN NO, DIAMITlll, IN, AllU. IQ, IN, Ylll.D POINT Pll 

N 'R 
. .. : 

. 
TYPE CHARPY V-N DTCH IMPACT TllT AT +1( Ill, 

•SI MITAL 57, b9, 77 '1.LIS. 

!L~ I.IE T AL 47. 39. c: ( '1.LIS. 
[ &T A,,ECTID ZONE 44. 44. ~'1 ,T.LIS. 

•£ CIATl,Y TH&T TO THI llST O' OUll KNOWLIDGI THI ST&TIMENTI MADI IN 
, .~ .. IS ll[COAD ARE CORRECT ANO THAT THI TIST WILDS WEiii l'll[PAlllD, 
~,... ANO TISTEO IN ACCOllOANCE WITH THI Al'l'LICAILI SPECl,ICATIONI. 

A-11 

DATE Sept. 22. 1967 

TINll I.I ITll, I'll. II.ONO I IN 11 UC AlllA !I 

OU() n. LIS. EJIERQY LOAD 

fI i. 
'T. L 

'T,~ 

•.R. - •OT REQUIRED •• A.= •OT APPLI CAI 

IV 

MT~-9 
PO 1667 

~µJ t c~P 
BABCOCK A WILCOX COMl'ANY~ ~/ ~ .~ t;' 



• ) ) 
DQUBLE E..LECTROSLAG ( A.C.) 

• ) 

E.LEC.iROSLAG 
We..'L.O t""\ E.. I A\.. 

~DIA. ( RAC.O) Hl-f:dtJ-MO F1LLER WIRE. 

Ln.J DE.. • 1z.4 F"LU')(. 

48-52.. VOLT5 5<10-CoOO AMP5 

4B IPM 05CILLAl101'.l 5 5e.c.. OWE.LL l1ME. 

l-l EAT TR.E..ATME.1'lT Ai=-"t'ER. W£..LDll\lG, 

(p ~ \-\RC:, @ '~75° -1125°F"" - IORH.Je:· a uE.~c....-
G:» i l-h~~ ·@ · tCDoo•-1CD~d's: -·~R1"1E. OuE.f\)C.~ 

G> t_ \.4RC:::, @ . 1180°- 1'200°F - ·VJA"TEA Que..~C.H 

30 HR~ @ \\Oo·- \\150.F' - Fu~)JAC£. CooL.. 

• ) PO 166.7 
Ml"\/ -Ci 

'WELoe:.o lt\.l \JE.~TlC.AL Poc::,,,.\oi-.J 

~,:)AIE. \ Q-\ S-Cc7 .. - .A-12 

) 



THE BABCOCK & WILCOX COMPANY 
BARBERTON, OHIO 

~N"ACTN0.847-068136-02 
._ SPECI Fl CATION NO. WS-40 

Ec-wo" OF PRocEou~E AND/OR OPERATOR ouAL, Fl CATION TEST- c 2Ei.i-122 
lAVSHIPS 

250- 1500•, 

ASME 

D SECTION 3 

MELDING PROCESS 

Electroslag 

~ATERIAL SPECIFICATION 

P-3 (SA-302-B) 

ASME 

SECTION 

OTHER 

QUALIFICATION POSITION 

Vertical 

PLATE 

[X] 
PIPE SINGLE PASS MULTIPLE 

D D [XI D 
METAL THICKNESS SINGLE LAYER MULTIPLE 

6-3/8 IN. NA D A D 
SINGDARC. MULTIPLE 

* [Z] 

PAS~ 

LAYI 

ARC 

'4EAT TREATMENT MACRO, EXAM. MICRO. EXAM. 

See reverse side 

FLUX NAME OR COMPOSITION 

Linde 124 

TYPE Of BACKUP (STRIP OR GAS) 

None 
AMPS, VOLTS, CURRENT, POLARITY 

PREHEAT TEMPERATURE 

60 OF MIN, 

COMPOSITION 

INTERPASS TEMPERATURE 

NA o F MAX. 

WELDER 
SYMBOL 
CLOCK NO. 

Pierson 
5702 

** 

FILLER METAL GROUP NO. SHIELDING GAS CUP SIZE 

A-2 NA NA 

Alternatin current 46-48 volts 50-600 
SIZE OF ELECTRODE, IN. DI A. 

SIZE OF FILLER WIRE, IN. DIA. 

LIOUID PENETRANT 

NA 
REMARKS a 

1/8 

ELECTRODE EXT. T~AVEL SPEED IPM WIRE FEED IPM 
BEYOND CUP IN 'NA NA 

NA 
MAGNETIC PARTICLE RADIOGRAPH 

Acceptable Acceptable 

Miller 
5701 

NR 

TORCH GAS 
PLOW RATE NA CFH 

reverse for additional information & groove configuration • ., 

CHEMICAL ANALYSIS - I E ND. 6$17q 
FE 

4 
1 

REDUCED SECTION TENSILE (TRANSVERSE TO WELD) 
DIMENSIONS, INCHES 

SPECIMEN NO. AREA SO. IN. ULTIMATE LOAD LBS. 

2.802 

BEND TEST 

Four side bends (split into 20) - Acceptable (No defects) 

ALL WELD METAL TENSILE 

SPECIMEN NO, DIAMETER, IN. AREA. SO. IN. YIELD POINT PSI TENSILE STR. PSI 

CB co 

ULTIMATE TENSILE 

STRENGTH PSI 

ELONG S IN 2• 

TA Tl /I 

FRACTURE LOCATION 

RED AREA S 

TYPE CHARPY IMPACT TEST AT ". LBS. ENERGY LOAD 

.ASE METAL FT.LBS. 

I ELD METAL See Reverse· Side FT.LBS. 
EAT AFFECTED ZONE FT.LBS. 

WE CERTIFY THAT TO THE BEST OF OUR KNOWLEDGE THE STATEMENTS MADE IN N.R.=: NOT REQUIRED 

•

- RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED, 
D AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS, 

* Electrode spacing 4" 

** One transverse & one longitudinal macro - Acceptable 

WITNESSED·---------------------------

A-13 
DATE July 30 z 1968 

FT t 11§ 

FT.LBS 

FT.LB! 

M.A.== NOT APPLICABLE 

PO 1822 



---., 

• 

TEMR 

+/O 

+40 

• -2.0 

-so 

TEMP. 

+50° 
+~00 

+30° 

+z.o· 
-10° 

-2.00 

-30° 
-4()° 

H£AT TREATMENT 
6-}HRS.@ lb7S 0-1725°F-BRJN£ QU£NCH 
6-1_ HAS.@ /600°-l650°F-BRINE QUENCH 
G~ HRS.@ 1175°-l2.25°F-LIQU/O QUENCH 
30 HfiS. @ JIOD 0 -/150°F-FURANC£ COOL 

DP.OP WEIGHTS 

WELD 811S£ H£AT AFFECT£D ZONE 

NF NF 
Nr NF 
.NF FF NF NF I 

F Nr NF F NF 
NF NF 
NF F 
F 
F 

CHARPY V-NOTCH IMPACTS - iT 
W£LD BAS£ HEAT AFF£CT£D ZON£ 

n;· LBS. FT. LBS. FT. LBS. 
3~ 7~ 42J 64-i 4-S" 5~S6JS6 6~ 77; 60 
66i S'1 65 
25; 36, 4-3 

81 35' 32. 

A-14 
PG 1822. 
.... -~..-. I"'\ ,., ,..,... 

. ·~ 



• ,r· ~ 

THE CiAacu..:r< & NI L(VA CGMPANY 
BARBERTON, OHIO 

CONTRACT NO. __ 6_1_0_-_0_1_2..;7 __ 
SPECIFICATION NO. ______ _..w~--s~z~ 

~ECO OF PROCEDURE ANO/OR OPERATOR UALIFICATION TEST- C 2E~-I 2 
'llAV5HIPS 

zso-tsoo-t 
ASMI 

D SICTION , 

WELDING PROCIS5 
Electroslag 

MATERIAL SPICl,ICATION 

P-3 (SA-302-B) 
HEAT TRIATMINT 

See reverse side 

'LUX NAME QJt COMPOSITION 

Linde 124 

ASMI 

SECTION 

QUAL ICA ION POSITION 

Vertical 

PllHIAT TEMPIAATUIE 

70 •, MIN. 

INTllPASS TllllPllATUll 

NA ., MAX. 

TYPE OF BACKUP (STllP OI GAS) ANO COMPOSITION 

None A-2 
AMPS, VOLTS, CURRENT, POLARITY 

PLATE Pl Pl 

00 D D· 
MITAL TNI CIUllSI 

6-3/8 tr..: 

Pierson 

02 

NA 

MULTIPLE Pl 

D 
SINGLE PASS 

[i) 
SINGLE LA¥U 

NA 0 
llNllLI AIC 

D 
MULTIPLE AP 

[!] 

NR 

CUP TORCH GAS 
,LOW UTl NA Cl 

Alternating current 48 volts, 550-600 amps 
SIZE O' ELECTIODE, IN. DIA. 

SIZI OP 'ILLER WIRE, IN. DIA. 

ILICTROOE EXT. TRAVEL SPIED IPM W'lll P.EID UM 

1/8 HYOND CUP IN°NA 

LIQUID PENETIANT 

TA T 

IEllUCED 8'CTIOI TDSILl (TUllSYDSI TO WELD) 
OlllllNSIONS, INCHES 

SPECIMEN ND. AREA SO. IN. ULTIMATE LOAD LIS. 
ULTIMATE TENSILE 

STHNGTH PSI 'llACTUAE LOCATIOP 

Four s e bends s lit nto 1 

AU WEl.D METAL TEllSI LE 

SPECIMEN NO. Dl~ETU, IN. AREA SO. IN. YIELD POINT PSI TENSILE STI. PSI [LONG S IN .. HD ARIA S 

TYPE CltAIPY IMPACT TUT AT 

tASI METAL ,T.Lll. 

•fELO METAL ~ee reverse siae "·Lu. 

tEAT A''ICTID ZONE . ,T.t IS 

•E CERTl'Y THAT TO THI llST 0, ou• INOWLIDGI THI STATEMENTS WADI IN 
THIS RICORD ARE CORRECT ANO THAT THE TEST WELDS WIAI PllPAllD, 

•

/--· 1 ·~ ANO TESTED IN ACCORDANCE WITH THI APPL,CABLI SPICl,ICATIONS. 

· * Final surfaces 

WITNESSED·--------------------------

A-15 
DATE Oct. 15, 1968 

··-- .. , ····- .. .,,._ ..•. -.--.- ...... ----- . . . ..... . . -- . -- . -··---· ·- ---- .; .. -

FT LU DUGY LOAD . . 
r'P I Dt 

,T.LB! 

,T I 111• 

1.1.- IOT HQUllED I.A.- IOT APPLICABLI 

PO 1851 

pv {f2/M..,6/ef/ 
JABCOOC 8 WILCOX CCfl.1MY ~ ;}..!>: 



•• 

• 

• 

HEAT TR£11TM£HT AFTER WELD/NS 
sfrHRS.@ 1'7.S-0-172.S·F-BRINE QUENCH 

&.!_HRS. s 11>00·•- 165"0°F -Bft/Nt' QUENCJ-! 
6·1_.HllS, S //7S0

- .12.2.S-F-Ll(iU/.D QUENCH 
SO HllS.@ l/00°-JIS0°F-FURNllCE COOL 

CHARPY v-NtJTCH IMPACTS fl) 2.40 rT.. LBS. 
LOCATION .0°F •10°~ ·440-F:. - -2.0°F 

W£LD M£TAL 6 r.TJ 55 Bt71,S7 7''1~81,83 3t3t35 
BASE METAL{~ ~~ 74;8f;B! SS' 
H~AT AFFEC/£0 ZONE(iT} 1q9B;U G4-

DROP W£1SHTS@ 3FT./IOOLBS. 

-3o•F -#J•F 
4-4 2.1 

., 

HEAT AFFECTED ZONE G7:} WELD MITAL (zT) BAS~ METAL 
+ao·F . NF -2.0°F F 

-20'*F F .. 
-IO°r Nft 
-10°r NF · ·+a.0°F 

--2d F - r '*'20-F 
-ao•F NF · · -1o•r t-----+-----------1 -ao•F NF -30•,-

PG 1851 

NF 
NF" 
NF 
F~ 

DAT£s /O-JS'-68 

·-· ~ A-16 
. -...... 

~10°r NF 
NF" 



THE BABCOCK & WILCOX COMPANY. 
BARBERTON. OHIO . • CONTRACT NO,--·-''·.;;.~:.;;.:~..;.;';:;;;.~-----

.··: ..... '101-11 
SPECI Fl CAT SON ~O. ~-:·- ;L. • 

0 OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST- C 2E4-122 
NAVSH I PS 

lS0• 1500• t 

ASME 

D SECTION :t ~· 
ASME 

HCTION 8 
f'V1 OTHER 

~· 

W[LOI NG PIOClSS QUALi ICATION POSITION 

Electrosla Vertical 
MATCllAL IPlCIFICATION 

P-3 (SA-302-B 
HEAT TIEATMENT 

See Reverse Side 
FLUX NAM! 01 COMPOSITION 

Linde 124 
PREHEAT TEMPEllATUAE 

70 oF MIN. 

TYPE OF BACKUP (STRIP OA· GAS) ANO COMPOSITION 

None 
AMPS, VOLTS, CURRENT, POLARITY 

Alternating Current 46-48 Volts 

INTERPASS TEMPERATURE 

Nh. °F llU, 

FILLER llCTAL GROUP ~O. 

J..-2 

590-600 Arrips 

PIP[ 

D D 
\l[TAL THICllNESS 

IN. 

•EL.DEA.~ -e!·So:: ~.i. 
SYMBOL 5~0-::> 
CLOCK NO f -. 

SHll.LOING GAS 

SINGLE P•ss 

0 
SINGLE LAYER 

T·,!i~ D . - .. 
SINGLE UC o· 
MACIO, IXAM, 

NR 
.t.er· 

5701 

Wl:LTIPL£ p 

D 
llULTIPL[ L 

KA 
MULTIPLE I 

(2] 
MICRO, El" 

N'R 

CUP SIU 

'A 
TORCH GAS 
PLOW A.ATE 

:·SIZE OF lLlCTAODE, 111. OIA. EL IC TAO DE EXT. 
HYOND CUI' Ill.NJ,,-!! 

TRAVEL SPIED IPM •IA£ FUD IPll 

' SIU OF FILLO Wiil, Ill. DIA, 1/8 "' ·" l\ •• J.'t.~ •I 

LIOUID PlNITIANT 

Ll''"ATION 

- !ld -I Base 
~ 

SPICIMEN NO. 

AADI OGAAPH 

·NA .C.cceptable 
1!1 

config·Jrati c:-. 

CHEMICAL AllALYSIS - I ENO. t,,'$0 i 
c MN p 5 SI CA NI MO " cu CB co 

.10 l 4C . 01 h 01 lJ 1 f; 06 1R ~ ')') . l Q 

.22 1. i4 .011 .Olt .?S .07 F.t;> c;~ 1 , 

REDUCED SECTIOll TEJISILE ITRAllSYERSE TO VELDJ 
DIMENSIONS, INCHES UL TlllATE TENSILE 

STIEllGTH PSI 
AAU SO. IN. ULTIMATE LOAD LBS. 

IEID TEST 
Four side bends (split into Io) - Acceptable (No tefects) 

ALL VELD METAL TEISI LE 

SPECIMEN NO. DIAMUlA, 111. AREA so. IN. YIELD POINT PSI UNSI LE STA. PSt ELONG I. IN z• 

~.'~· 

II . TYPE QIARPY IMPACT nsr AT F " LBS. EIDGY LOAD 

•Acl' METAL rT.LIS. 

! WELO METAL See ReV"'T"Se Si nP. :!.us: 
'HEAT ArrECTED ZONE rT,LBS. 

TA Tt 

FRACTURE LOCATI 

11EO AREA ... 

l'T I , 
FT.L 

rT.L 

W! CERTIFY THAT TO THE IEST OF OUR ltNOWLEOGE THI STATElllNTS MADE 111 
THIS RECORD AA! CORRECT AND THAT THE TEST WELDS WERE PREPARED, 

l.R. - IOT 1£QUIRC I.A.:: IOT APPLICAI 
' . .:. •• 

I 

.L 

·~OED ANO TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS, 

"' 4" Electrode spacing 
** Final surface 

WITNESSED. ____________________ ___ 

A-17 
DATE Dec. 10, 1968 

PO 19~8 

BY 9-S~ 
BA8COat I WILCOX CIM'A14Y 

·. . .. . • ........... (!AV 23§· 



• 

• 

DIR£CT/ON OF 
T!iltV£L 

H£A'T TREATM£NT AFTEfi WELDING 
Gf HRS. @ /{, 1.s•- J72S';:--8RINE QUENCH 
6./r HRS. e 1600°-/&SO'F-BRIN£. QUENCH 
6} HflS. Fl II 75°-/22S°F-LIQIJID QfJ£NCH 

. 30 llRs.s J/00°-l/S0°F-FUFINAC£ COOL 

Cl-IARPY V-NOTCH IMPACTS 2.«J FT. LBS. ENERGY L~llD 

WELD M£TAL (JT) BASE METAL ( .J T) HrAT AFF£CT£D ZON£fti 
+(0°F 30 -J0°F S7 +10°r- . 81 
+/0°r 33 -/0°F 3'1 +/O°F 8/. 
+/O'F 33 -I0°F 2..7 +/O °F 62. 

0°F 18 -20°F S2. -2.0 .F. 4-1 
o•F 2..6 -20°F 30 -20°F S-8 

-20°F 38 -2.Q~ 35" 

DROP WE:.lrTHTS 
WELD M£1AL (-J:T) BAS£ M£TAL (J:T) H£AT AFFECTED ZONE (JT) 
+20 °F NF' 1-2.0 •F NF .+20 ·;:- F 
+2.0 Of:" F +20°r NF +30°F NF 
+so •r NF +1o•F" NF +30°F NF 
+so°F NF 1-/0 °F NF +2S"F NF 

. ·+2..S°F F -I~ °F" : ·r- +2S-°F ·F 
. , 

+as·F NF 0°F NF 
+2.s-•J=" F o•F NF - -10°F" F 

p~ 1928 
DAT£: 12-10-68 

A-18 

r 
) 



• flDM 'IDl-14 

THE BABCOCK & WILCOX COMPANY 
BARBERTON, OHIO 

CONTRACT NO. __ J'...;.,;.:;,,;.M..;..l:::;;;:'~--~ 
SPECIFICATION NO. ~·:-j-4, ·,~-

~D OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST- C 2Eij-122 
NAVSM I PS 

ZS0• 1500· I 

ASME 

0 SECTION 3 

WELDING PROCESS 

Electro slag 
MATERIAL SPECl,ICATION 

P-3 SA-302-B) 
MEAT TREATMENT 

See reverse side 

ASME 

SECTION .G OTMER 

OUALI ICATION POSITION 

Vertical 

FLUX NAME OR COMPOSITION PR[M[AT TEMPERATURE INTERPASS TEMPERATURE 

NA o, MAX. Linde 124 70 o, MIN. 

TYPE OF BACKUP (STRIP OR GAS) AND COMPOSITION 'ILLER METAL GROUP 

NA 
AMPS, VOLTS, CURRENT, POLARITY 

Alternatin current 
SIZE OF ELECTRODE, IN. DIA. 

SIZE D' ,ILL[* WIRE, IN. DIA. 

LIQUID PENETRANT 

NA 
REMARKS• Procedure 

LM''.AT I ON - c· MN 

1. '1~ :-- ase .22 
. Weld .18 1. c:;c 

1/8 

p 

.Oli 

.Olb 

s 

.014 

. 01 ":l 

A-2 

48 volts 
ELECTRODE IXT. 

IEYOND CUP I N!~J.. ¥.-

CHEMICAL AllALYSIS - I I NO. 

SI CR Ill MO 

.27 .11 • Ci 1 _4q 

. 17 08 ·~o 4~ 

FE 

D 
Pl PE 

D 
SINGLE PASS 

Q 
.. ULT IPL c 

METAL THICKNESS SINGLE LATER 

6-318 IN. NA D NA 

cu 
.OQ 
. '.lf) 

Pierso:1 
- 02 

SINGLE AllC 

0 
MULTI PL 

(2: 
MACRO. EXAM, MICRO. 

NR NR 
Miller ·r 

01 
CUP SIZE TORCH GAS 

PLOW UTENA NA 

ca "-" TA T• 

REDUCED SECTION TENSILE ITRAJISYERSE TO VELD! 
DIMENSIONS, INCMES 

SPECIMEll NO. AREA SQ. IN. 

IEllD TUT 

ULTIMATE LOAD LIS. 
ULTl~ATC TEllSILE 

STRENGTH PS I 

Four side bends {Split into 16) - Acceptable (No defects) 

ALL VELD METAL TEllSI LE 

SPECIMEN NO. DIAMETER, IN. AREA so. IN. YIELD POINT PSI TENSILE STR. PSI ELOllG I IN r' . 
!:F 

. . . 

TYPE QIAIPY IMPACT TEST AT OF FT. LBS. abl:rt·tMn 

llASIE MIETAL ' FT.LBS. 

nACTURE LOCA. 

RED AREA 
~ 

ST 

: WELD METAL ~ee reverse side ,T,LBS, '1 

•• 
HEAT AFFECTED ZONE FT.LBS. 

WE CERTIFY THAT TO THE BEST OF OUR KNOWLEDGE THE STATEMENTS MADE IN 
THIS RECORD ARE CORRECT ANO THAT THE TEST WELDS WERE PREPARED, 
~OED ANO TESTED IN ACCORDANCE WITH T~£ ~PPLICABLE SPECIFICATIONS, 

* 4 11 electrode spacing 
** Final surf'ace 

WITNESSED--------------------------

DATE Dec. 10,, 1968 

•T 

11.R. - Hf lljlDttrlD 11 .A. =i IDT APPLI C 

PO 1929 

:.COCK ~-'!!di¢ 
A-19 . -·· .... -··. ·-;-=---·--- .• -""-----~-r.H~-a-a ~ 
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• 

HEAT TACnTM£NT AFTER WCLD/Nr;. 6! HliS. @ "15°-/72!!i°F- BRIN£ QUENCH 

~aHllS.@ l600°-1&s~·F-BRIN£ qUENCH 
Gf HRS.@ l/7S--/2.2.5°F-LIQUID QV£NCH 
30 II.RS.@ /I00°-l/S0°F-rURNAC.E COOL 

CHARPY V-NOTCl-I IMPACTS @ 2.40 FT. LBS, £NERGY LOAD 

BAS~ METAL JT WELD METAL JT 1-lCAT AFF£CT£D :ZON£'J;T 
.,..,0 °F 18 . +-10 °F 80 -+i:J°F 33 
+l0°F 21 '1-/0°F 40 +JO"F +I '' ( 
+1o·r !30 +/0°F 55 +-10 °F 31 

0°F 24 oor. 3b 
0°F 2S- 0 °F 13 

0°F 2.0 0°F 2S' 

[)ROP WEIGHTS 

BAS£ M£TAL fr WELD METAL Jr H£AT AFFECTED ZON£JT 

+20 °F F -#-20 °1='" F +2.0 °F F 

.f.2.0 °r F +20°F F +20°F F 
+30 °F F •30 °F F +30 •r- NF" 
1-4() OF F +40°F F +30°F NF 
+ao °F· NF. +.50 oF F +-2.S°F F 

+70 °F NF +70°F NF +2.5'°F F· 

+~0°F NF +70°F NF 
+G0°F NF •G0°F" NF 

PQ.192. 9 
DAT£: /2-J0-68 

. A-20 
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THE BABCOCK I WILCOX .COf*'AHY 
BARBERTON, OHIO. 

CONTRACT NO. ----~._: _:·
4_;.E:...,.. ___ _ 

SPECIFICATION NO. !..-·~4 ·.;.;::;":' __ ......... _.___.......__ 

..• : ~D OF PROCEDURE ANDI-OR OPERATOR:~ UAllflCATION TEST- C ~E1'-122 
NAYSMIPS D UMI 

ISO•ISOO•I · SICTION I 

HLDI NO PIOClll 

Electroslag 

I. llAT&llAL IPICIPISATIDll 

" P-3 \SA-302-B) 
HlAT TllATlllNT 

See reverse side 

ASlll 

'HCTIOll 

PLUX NAiii 01 COllPOllTIDll PllHIAT TlllPCIATUll 

Linde 124 ·ro ., 11111. 

TYPI OP IACIUP (ITllP 01 IAll AND COMPOllTIOll 
. NA 

AllPI, YOLTI, CU llllT, POLA ITY 

Alternating C1.lrre11t 
II U O' ILICTI DI, Ill. D A. 

1111 O' FILLlll Wllll, Ill. DIA. 

LIOUIO PINITUNT 

1/8 

lea tion 

,~, 

I.LI 

lllTllPAll TlllPllATUll 

N·3 ., llAI, 

CllDUCAL AllALYlll •I I ND. §65§1 
LOCATION c llN , I tll c• • .... ... 
...,~Se .19 1. ~t .012 .020 .28 .11 • I 0 .4Q 

[j' D 
MITAL TNICllllU 

t;-3/8 111. r: • .... \ 
~,,..,., 

AllC 

MIC~O. lXAM, 

NR 

s 
WI U nu IPll 

0 .. 

a 
cu C8 Cft T• Tl At 

.09 
.. _ - . .. - Jld .lb l. 'i~ .012 .01~ . l'i • 07 . ~ 'b ,. =il • ,.Jn .. ·-

•• 

.. -
" 

llDUC:U llCTI• TDllLI CT'IAHYUll TO WIUJ 
.. .. " .. 

DllllllllOlll, lllCHIS UL Tl MA.Tl' f&lll 1 LI. I'!. . - . 
IPICllllll 110, AlllA 10, 111. ULTlllATI LOAD Lii, ITlllllTH 1 Pll '14CTURI LOCATION 

WIOTN TNl"""'IH 
..t:'lq!,- J. 'J 1V .L.UUU i'. 01 D<! ,, • 00~ ~' •l. 000 -~q. 2?1.J ~ . ···we 1 rr ~ 

l' lei- l ';I: 0 l.000 J. 0 ,0 1.0~0 2f )0. '50C ., -~. '580 Weld 
.t'lql,- l.Y IV l.vvv ~'. q :>2 ~ • qe2 21 0. l;t'Jll ~ 'i.l:iUO Weld 
..t:'<cl- lq iU l.uuo ~,. 2 ~o ·~ • 210 21 1.000 :;;1~ QOO :,.:;.1n 

IDDTUT 
... 

Four:s1de bends (Split into 16) - tcciptable (\q def0c~g1 
I 0 

ALL WU MITAL Tllll LI 

1nc1111N 110. OIMllTll, 111 • HU 10. 111. YllLD POINT 
.. 

ra·. 
.. . 

: TYPl (jf""" •ACT TUT AT v, 
. •A!&I llET..AL. PT.Lii. 

: WILD MITAL .::>ee reverse SI.Cle PT.Lii, 

'HEAT APPICTID IONI PT .. 
WI CllTIPY THAT TO TNE HIT or 001 &•OWLIDll TMI •TATllllHI llADC •• 
THI s 11co·111 HI CO'HECT AllD TMAT TMI Tll'T •ILDI WIH HIPHID, 
WILDED AllD TEITE• IN ACCOIDAllCI WITH TMI APPLICAILI IPIClrlCATIOlll. 

* 2-3/4 11 electrode spacir.g 
** Final surfaces 

r ..... 
DATI_-_;, · 

- -~ . 

.. . , 1969 

A-21 

Pll Tlllll LI 
-

ITI, Pll ILOlll I Ill .. UD AIU I 

-- . - . 

. .. 
--. . .. 

"· L 
IL...._ utMI' 

.. .. .. 
- - - - . - .. ,,,. ' ... 
. -- ... -- FT.LIS -.. -- ... 

PT.L8• ... 
1.1 •• ., -·- t.L_• IOT &~ICAILE 

·ro 1930 

.tr •• ·-··-·· ••••. 



el 

~­
J 
I· 
i 
! 

r 
I 

t 

•: 

• I 

. ' . 1· 

• 

HEAT TR£ATMENT AFT&lf W~J.Dt>IS. 
6-6Hlf$.@ /'75'•-l'l/l.S'•F-BRIN£ Q. IJENCH 
6#.HRS. § 161XJ•-1,S"()°F-Bll/NE QU£NCH 
6z HRS. 8 117&•-1225• F'-L/tiUID ~U£NCH 
30 HRS.• 110~·-11.s-o• F-FlJRNACE C()()L 

CHARPY-V NOTCH IMPltCT$ S 2.ff n: LAA . 

BllSE. METAL (*TJ WELD METAL (iT) HEAT AFrECTED ZONE ~TJ 
+J()'F +4-
"/()•F G2. 
+1o•r IS 
+to•r 32 
+1o•r 5'() 
.,.,o•r 44 

BA$£ .METAL { .. T) 
'12()•p- F 
'1-2() •J:" r 
-1-/fJ•r F 
-130•F -NF 
+SO'F F 

· - .,41J•r · NF 
·-1-WF NF 
-+3S'°F F 

+1o•r 10 +20•F 78 +1o•r &S 
+I0°F ?2 +-llJ'F 'a. 1/0° F S2 .,.,D.F 'd .,.+o·~ Cf"- -1-/()'F s-+ 
+1o•r "IS +30'F B'f -J0°F 10 
+1o•r I~ t-2.0•r 72 -1o•r 65 
+1o•r- ,.,. fl0°r :J'I -/0°F . (J.0 

+40•F '10 o•r 4G 
-2.()•r 31 -1o•r ,7 

DRDP WEIS.HTS 
WELD METAL (%7) H£AT AFFECTED ZONE{~7J 

•2.0.,,. F 
-1:2o•r F 
+1o•r- F 
,.3o•r r 
J.4-()•r NF· 
f.+I)•; .·NF 
'130.F NF 
130•F .,. 

A-22 

+20°F 
.,.2o•r 
.,.1~ • r 

.. +3o•r 
.,.30°F 
"-40°F 
.,.+o•r 
+ 4-0•,r 

p~ lf30 
DATJ:• /()-/0-&B 

F 
F 

' F' 
NF 
r. 

Nr 
NF' 
Nr 

. I 

. f'. 
i' 

_,/ 
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to-)03'6 
RECORD OF TEST RESULiS Base Metal: 6-3/8" thk 

SA-302-B THE BABCOCK a WILCOX COMPANY 
BARBERTON. OHIO Parallel weld groove 

•
. side walls 1-3/8" + 1/8 

apart 
~ -------------------------------------------------------------------------~~--• ·er OJ ST C».1 ER General Electric 

ASME Code Weld Test Plate (Electroslag WS-40) .OJSTC».1ER ORDER NO. 

TEST NO. ASSOCIATED PROCESS QUALIFICATION NO. 8aW CONTRACT NO. 

PQ-1931 610-0111 

DESCRIPTION OF TEST 

wao CHEMICAL ANALYSIS 
c MN SI p s Cll NI MO Cu 

.20 l.1'12 .12 .015 • UC: l • O'i • ~8 • c;q .19 
' 

BASE METAL CHEM I CAL ANALYSIS E-6f ~19 
c MN SI p s Cll NI Mo Cu 

.21 l. ':\? .18 . 01c; . 0~4 .04 .60 .'\~ .10 

BENO TEST: TYPE NUMBER RESULTS 

Four side bends (split into 16) - Acceptable (No defects) 

~CED SECTION TENSILE (TRANSVERSE TO WELD) 

; . -CIMAN WIDTH TH ICXNESS AREA SO. IN. 
~ NO. 

ULTIMATE ULT. TENSILE 
LOAD LBS. STRENGTH PSI 

l Wl'I D METAL TENSlllr 

til'ECIMAN ' YI ELD POINT TENSILE E LONG 1' 
NO. DIAMETER AREA SO. IN. PSI STRENGTH PSI IN. 2·· 

.... NR 
iARPY IMPACT TESTS 

LOCATION 
OF' FRACTURE 

RED AREA ,. 

TYPE ------AT OF FT. LBS. ENERGY LOAD. 
LOCATION FT. LBS. LOCATION FT. LBS. 

See reverse side 
---~-----

... -----
!:>P WEIGHT 1MPACT TESTS 

LOCATION HElGHT WEIGHT TEMPERArURE OF 

See reverse side ----------
e.--

F w FAILURE 

£ )iov • l, 1968 •• lN•ssED ----------------- . A-23 
BY 

.. . 
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CHARPY V-NOTCH IMPACTS 

JCATION T£MP. 0F. FT. LBS. 

T W£LD +JO 4-7 .. 
.. +JO 2.4-

" ~10 33 
,. +10 57 
,, ~II) .so 

:.ocATION 7£MR 0F. Rt-SliLTS 

f7 W£LD +2.0 F' 
" 

,, 
+2.0 F 

,, ,. +(J(i NF" 
,. ,, 

~30 Nie:-... ,. •20 ·F 

PQ 1931 

DAT£: Jl-l-b8 

i...OCll710N TEMR 0F. FT. LBS. LOCA710N 

tT HAZ +10 (J6 J:T C3~S£' 
.. •• +-/0 30 " " 
.. ... .,.,() 7S .. , . 
,. .. -20 2..9 ,,. 

" 
• .. -20 2.4 ,, .. 
• . . ... 20 '' .. ,, 

DROP W£1G-HTS 

LOCATION TEMP. 01: ff £SULT$ LOC~TION 

,J7 llAZ •20 F -l_T BASE 

" 
,, 

+20 F 
,, " 

•• " +30 NF. 
,, 

" 
,. H +30 NF" ,. ,, 

" " +2.(J r ,, 
" 

If " ,, ,. 

" II . 

i . 

W£LD£RS 

PIERSON -5702. 
' 

MILL~R -S701 

A-24 

T£MP. 0F. 
-r /() 

+I() 

+JO 

-20 

-20 
-20 

T£MR 0F. 
+20 

+20 

0 

-2.0 
-10 
-/() 
-20 

. -2[)· 

1 
FT. LBS 

82. 
56 
'14-

3'f 

30 
S-C> 

. [ 

flESflLTS. 

NF 
NF 
NF 
r 
Nr 
NF 
F . 
F 

., 

-' 
) 



THE BABCOCK a WILCOX °COMPANY 

CONTRACT NO. 610-0122 

n~:~ OF PROCEDURE 

MT. VERNON, INDIANA 
SPECI Fl CATION NO. WS-40 

AND/OR OPERATOR OUAllFICATION TEST-QC 2E~-122 Code No. 235* 
NAYS'41PS 
Z50° ISOC:• I 0 ASM[ 

SlCTION J 

r.;ix .. s .. , r::i o~"A.s.:-.: . .::. plxue ~ s•"Gf.YxP•~s .. ~·-:'l'l·p,-· 
LA.J SECTION I •• l.lU ~s~ct-. IY'"" u D ~ - n .. 

w[•.D IJl1G PRO CE SS 

Electrosla V.ertical 
lllATtAIA., SP[CIFICATION 

P-3 (SA-302 Gr. B. Mod.) 
li[Af Tlt[AfNt,.T 

See Reverse Side 
'LUY NAlfE OR CCMPOSITIOH PR[H[AT f[WP[AATUA[ INflllPASI T[WPlAATUllt 

Linde #124 70 o, MIN. N .A. o, MU. 

Wtl OEll 
SYMIOL 

6~" 

NO. 

rv1n 
1068 

TYi'[ QF' l'AClll.D I STAI,. 'JP t;ASI '"0 CO .. P·'.JSl '!'lllN F!L~[R M[Ttl r,RQUP NO. ~HIELOING GAS 

N.A. 
AMPS 0 'lo0LTS 0 CUAllEHT • .?OLAitl n· 

Alternatin Current 
SIU OF [L[CT~ODE, IN. DIA. 

Sil[ 0~ Fll.1.[R WIA[, IN. DIA. 

LIOUIO P[N[TRANT 

N.A. 
MAGNETIC PARTICLE 

1/8" 

Raco Hi-Mn-N A-2 N.A. 

48.,;52 Volts 
£1.ECTllOOE UT. 
IEYO~.'J(p• IN. 

VISUAL INSPECTION 
N.A. 

Acee table 

s 

MUl Tl P~·- •·: 

· 1 .A.L 
MUl.TIP~U; 

. 2. 
MACRO. [XAM. MIC.110. •~.:.·A. 

N. R. N. R. 

CUP 51 ZE 

N.A. 

ruo 1 rw 

N.A. 

TOP.CH i;:.a: 
'LOW T.o\l i: 

N.A. 

Defee ts . Acceptable/No Defects 
li"{'M":\hj, ·Procedure l ua ir ication .tor 

om: i.g ura t 1.:: 
-~--~--------....--~--...... --~!---.------...-----...----CH-E~M-l_c_AL--A~N-A-LY_s_1_s~-.--r. ___ [_N~O-·----..------..------------...... ----...-----........ ~ -CW! .raT•(uo ~ "' ~ 51 CA NI "IJ '! CU C!I ':') ,., 

I I I I I I N.Rj I I I I I I I ! 
REDUCED SECTION TENSILE (TRANSVERSE TD WELD) 

Sl'i:C:MCN NO. 
OIM[~SIONS. INCH[$ 

MIDTH 
U(A SO. IN. 

ULTIMAT[ TENSILE 
ULTIMATE LOAD Lii· SillE:NGTH PSI •ucr:.: 0 ~ ~~:,-

BEND TEST 
(4) Side Bends Split into 16 - Acceptabte/No Defects 

ALL IELD METAL TENSILE 

SP[CIM[!ll NO, DIAl4!TU 0 l'I. AA[A SO, IN. Yl(l.0 POINT ~51 -~11;5: L! STA, PSI !LD.,li ~ ;,. ? ... .:.· ::: ... 
-

.. N :R ., 

TYPE CHARPY V-Notch l•PACT TEST AT +.LU OF @ 2+u Fl. LIS. ENERGY LOAD 
9ASE Mll'AL ~T 7g, d4 .. c'= , 1. 1.115 ,~. _'i: 

a'[LO M£TA1.Surf"9ce 59. 4/ - 4•1 FT. I.IS II~ 1 d M.:ii t .a 1 (cl.\-T ~ 27 14 32 •-:. :.! 

HEAT AF'FECTID ZONE JrT 84. 80 .. 7b FT. I.IS. ". ~= ·--
· .:c11r1•Y T"'"' ro Tue s.:s~ o• ,;.- .. ~NO•~£:>GC rwc srau111:NTS MADE IN N.I.= NOT RECUIRED 

S •ECORD AA[ c~Pll[:T ANO TH•; ~-r. T[ST «ELDI W[AE PIEPARED, ~s 
(LOCO AND TESTED IN ACCOROANC[ •ITW THE APPLICAll.l SP(CIFICATIONS, ,_, ~ 

*Revised 1/26/71.W.L.W. fl-. Pa 
5/22/70 IY 4? {< ~ 

2563 

w1111usEo_H_a_r_t_f_o_r_d __ (A_S_ME_ .... )_ 
MT~/-1-';.::.:. 

DATE 

A-25 
IASCOCK I WILCOX 
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\ 

#E,{JT TA"',E.-?T/;?E#T . 

OSCILLATION* 
3 second traverse 
5 second diiell 

(equivalent to a trav .. J 
speed of approximately 
48I.P.M.) · 

DJ #A'S @ /117..r'-/?,,?~~ -#~~£ pveA/C# 
~ ~ #/'s· f!l /~d:' ·• - /6~t:J~ - J'~/.#'4 JP~~~# 
(ff?"~~$" §! //?.f'- 4r"1.:rr- h/~~ fl?P'~/C# 
~,? #~> e #~P'-- //.rt?~- r~4/4P~ ~~~ 

.#/9.J;: #/-~L A:r /(/~~QI' /l~/:9L. fi,r 
-/;.::? ~ A""r rw<~7 ;'(//f' ,,,(/ r 
-~?JY. #~#/ ~/(!7~ r--
-3tt:J~ ~·-/ %" 

- ?'&''/::' / 

A/; pr /. /':"" ::: /!/,ct'~ L7 r /If?•,&"" 

/'?' /? .z - ~ jf) 'r 
~~ -;3t:'~ 

Revised 1/26/71 W.L.W~ . 

A-26 

/?-9.Z ,$: ;r I 
-/P'~- 4X.::- /f/~ 

-;d~ #,,,er r:- ·. 
- .::i't:7 -;:.- / 
-1''1'7 ~ 

~t:J. ,;'~~-3 

A?/~-/~, 

P~/F-.r/(2.;/?~ 


