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ABSTRACT 

This document contains FTl's best estimate of the initial RT Nor• 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 Quad Cities Units 1 and 2. Based 

on a review of existing weld procedure qualifications (PQs) and surveillance weld data, initial 

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 Quad Cities Units 1 and 2 . 
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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 Nor) value, the initial Charpy V-notch upper

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

Cities Units 1 and 2 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. Figure 1-1 

illustrates the arrangement of these shell courses in the reactor vessels of Quad Cities Units 

1 and 2. 

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

pertinent to the fabrication of the Quad Cities 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 each of the two shell 

courses of the Quad Cities Units 1 and 2 reactor vessels. 

Unit ID Shell Course No. of ES welds 

Quad Cities 1 Mk-57 4 
Mk-58 4 

Quad Cities 2 Mk-57 3 
Mk-58 3 

All longitudinal welds within the individual shell courses of Units 1 and 2 are electroslag 

welds. [Note: The Mk-57 and Mk-58 shell courses of the Quad Cities Unit 1 reactor vessel 

were fabricated using three individual plates, one of which was initially in two sections; thus, 

each of these two shell courses has four longitudinal welds.] 
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2. FABRICATION HISTORY 

The plate material supplied for fabrication of the Quad Cities Units 1 and 2 ·reactor vessels 

was ASME SA-302, Grade 8 1 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 Quad Cities 

Units 1 and 2, respectively. All electroslag welds of interest were made using Hi-Mn-Mo filler 

wire with Linde #124 flux. 

Following assembly 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 Quad Cities Unit 1 and Unit 2. The circumferential weld joining the Mk-57 shell . 

course to the Mk-58 shell course of the Quad Cities Unit 1 reactor vessel wa~ completed by 

B&W; the circumferential weld for the Quad Cities Unit 2 reactor vessel was completed by 

Chicago Bridge & Iron, Company (CB&I). 

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 Quad Cities 

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

frame that the electroslag longitudinal welds in both Quad Cities units were fabricated -- have 

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 . 
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• been included as one source of typical RTNoT data for this type of weld. Copies of the weld 

PQs of interest 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 Quad Cities units . 
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FIGURE 2-1. 

QUAD CITIES UNIT 1 
PLATE AND WELD LAYOUT FOR MK-57 SHELL COURSE 

y 

TABLE 2-1. 

QUAD CITIES UNIT 1 

2 

Plate arrangement unknown 

PLATE AND WELD IDENTIFICATION FOR MK-57 SHELL COURSE 

ID 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
Long. seam 4 (ES) 
6-122-1 
6-122-2 
6-122-11 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

55° 
77° 

197° 
317° 

Wire or Plate 
Heat No. 

u· 
u· 
u· 
u· 

85524-1 
A0610-1 
C1485-2 
72445 
406L44 

SA: Submerged arc weld 

Flux 
Lot No. 

u· 
u· 
u· 
u· 

8688 
8688 

Fab.'d 
--1lL 

B&W 
B&W 
B&W 
B&W 

B&W 

U: Unidentified 

*· Records indicated that the electroslag welds for Mk-57 were performed using the 
following weld wire/flux lot combinations: OL0794/8467, 37C065/8445, 35A320/3496, 
and 36A 168/3496. However, data for specific longitudinal seams are not identified. 
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FIGURE 2-2. 

QUAD CITIES UNIT 1 
PLATE AND WELD LAYOUT FOR MK-58 SHELL COURSE 

3 

y 

TABLE 2-2. 

QUAD CITIES UNIT 1 

Plate arrangement unknown 

PLATE AND WELD IDENTIFICATION FOR MK-58 SHELL COURSE 

ID 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
Long. seam 4 (ES) 
6-122-4 
6-122-6 
6-122-13 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

22° 
141° 
261° 
323° 

Wire or Plate 
Heat No. 

u· 
u· 
u· 
u· 

C1505-2 
C1498-2 
A0931-1 
72445 
406L44 

SA: Submerged arc weld 

Flux 
Lot No. 

u· 
u· 
u· 
u· 

8688 
8688 

Fab.'d 
_by_ 

B&W 
B&W 
B&W 
B&W 

B&W 

U: Unidentified 

.. Records indicated that the electroslag welds for Mk-57 were performed using the 
following weld wire/flux lot combinations: OL0794/8467, 37C065/8445, 35A320/3496, 
and 36A 168/3496. However, data for specific longitudinal seams are not identified . 
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FIGURE 2-3. 

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

Plate arrangement unknown 

y 

TABLE 2-3. 

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

IP 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
6-122-8 
6-122-10 
6-122-14 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

77° 
197° 
317° 

Wire or Plate 
Heat No. 

u 
u 
u 

C1516-2 
C1501-2 
C1722-2 
S-3986 

SA: Submerged arc weld 

2-5 

Flux Fab.'d 
Lot No. ..J2L 

u B&W 
u B&W 
u B&W 

3870 CB&I 

U: Unidentified 



• 

• 

• 

FIGURE 2-4. 

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

3 

Plate arrangement unknown 

y 

TABLE 2-4. 

QUAD CITIES UNIT 2 
PLATE AND WELD IDENTIFICATION FOR MK-58 SHELL COURSE 

IP 

Long. seam 1 (ES) 
Long. seam 2 (ES) 
Long. seam 3 (ES) 
6-139-16 
6-139-22 
6-139-25 
Mk-57 to Mk-58 
circ. weld (SA) 

ES: Electroslag weld 

Location 

22° 
142° 
262° 

Wire or Plate 
Heat No. 

u 
u 
u 

C2753-2 
C2868-1 
C3307-2 
S-3986 

SA: Submerged arc weld 

2-6 

Flux Fab.'d 
Lot No. .-..bL 

u B&W 
u B&W 
u B&W 

3870 CB&I 

U: Unidentified 



3. RT NOT• CvUSE, AND CHEMICAL COMPOSITION 

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

. Quad ~ities Units 1 and 2. For this reason, the available data discussed in this report are 

based primarily on weld PQs and known weld wire chemistry 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 plates 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 Quad Cities Unit 1. For Unit 2, however, CB&I has 

reported that the Mk-57 and Mk-58 shell courses received the following accumulated post 

• weld heat treatment:8 

• 

Mk-57 

Mk-58 

27 hours, 56 minutes 

44 hours, 22 minutes. 

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 

Quad Cities Units 1 and 2 used a RACO (Reid Avery Company) Hi-Mn-Mo weld wire and a 

Linde #124 flux; therefore, only data from weld P'Qs 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. 

a 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 

3-1 
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TABLE I 

Charpy Y-Notch Impact Pata for Electroslag Weld pas 

Weld ea 

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 4 7 49 (Surf) 
27 34 32 (1/4T) 

Drop Wt. 

~oT...c.El 

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 the values can be considered as one group of data. Therefore, 

all drop weight data identified above are equally weighted in the calculation for initial RT NOT 

discussed below. 

No drop weight specimens were tested for the Quad Cities Units 1 and 2 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 Quad Cities 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 Data for Surveillance Electroslag Weld Meta14-11 

Plant ID IcV30 Icvso LsMLE ...u..s..E.._ 

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 
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 
Dresden Unit 2 -10°F 40°F 5°F. 101 ft-lbs 
Dresden Unit 3 40°F 110°F 65°F 70 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 

[* Conservatively estimated based on data from Capsule No. 8,9 since 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: 

TABLE 118 

Electroslag Weld Test Data 10 

Test Weld ID Icvsa 

.18.8 

Test Weld ID Icvsa 

-20.7 
15.9 
12.5 
18.9 

1 
2 
3 
4 
5 

3.0 
31.7 
32.1 
26.7 

6 
7 
8 
9 

As defined in the ASME Code, Paragraph NB-2331, 12 the RT NOT 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 . 
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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· 

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 ev• at 

which they are met. Then, RT NoT is (T ev - 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 Quad Cities Units 1 and 2 is calculated using the T NoT 

data reported in the weld PQs. The TNoT 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 (u1) 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 . 

3-4 
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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 

believed to be more 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 Ill 

Procedure Qualification Chemical Composition Data 

Weld PQ _Q_ Mn _e_ __§___ 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_ __§___ 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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• TABLE V 

Surveillance and Beltline Weld Chemical Composition Data 13-
17 

Specimen & 
Plant ID ~ Mn _e_ __§__ Si Cr Ni Mo Cu 

MA1 QC1°·1:a 0.17 1.56 0.011 .0.017 0.19 0.06 0.28 0.45 0.17 
TD1 QC2b·13 0.18 1.75 0.011 0.013 0.17 0.09' 0.20 0.49 0.18 
MA4 QC1°·14 0.158 - 0.012 0.006 0.05 0.063 0.25 0.45 0.136 

0.26 - 0.19 
MAD QC1°·14 0.236 - 0.012 0.004 0.08 0.063 0.26 0.45 0.138 

0.38 - 0.19 
M7L QC1°·14 - - - - - - 0.30 - 0.20 
MBU QC1°·14 - - - - - - 0.33 - 0.24 
M6D QC1°'14 - - - - - - 0.39 - 0.16 
MDC QC1°·14 - - - - - - 0.40 - 0.21 
MD4 QC1°·14 - - - - - - 0.33 - 0.19 
MBY QC1°·14 - - - - - - 0.40 - 0.21 
TAE QC2b·15 0.209 - 0.008 0.017 0.11S 0.079 0.313 0.503 0.129 

0.32 0.14 
TAT QC2b·15 0.216 - 0.008· 0.018 0.126 0.091 0.359 0.522 0.122 

0.33 0.16 
TBP QC2b·15 - - - - - - 0.34 - 0.16 • TB1 QC2b·15 - - - - - - 0.37 - 0.17 

\ 
T6K QC2b·15 0.39 0.17 - - - - - - -
TBM QC2b·15 - - - - - - 0.37 - 0.17 
T72 QC2b.1s - - - - - - 0.41 - 0.20 
TAP QC2b·15 - - - - - - 0.32 - 0.12 

* Number designates reference from which data was taken . 
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• TABLE V (cont.) 

Specimen & 
Plant ID __Q_ Mn _E_ __§__ Si Cr Ni Mo Cu 

ESWWeld 0.21 1.78 0.011 0.015 0.32 0.07 0.30 0.51 0.20 
D3c,18 

KAE 03c·17 0.220 0.009 0.016 0.176 0.064 0.332 0.550 0.191 
0.29 

KAL D3c·17 0.197 0.008 0.019 0.144 0.056 0.282 0.520 0.171 
0.33 0.18 

K6L D3c·17 0.41 0.24 
K6A 03c·17 0.38 0.23 
KBM 03c·11 0.36 0.22 
K6T 03c·17 0.38 0.19 
KAJ D3c·17 0.34 0.21 
KAO D3c·11 0.34 0.21 

Peach 0.17 1.41 0.015 0.013 0.09 0.05 0.21 0.53 0.21 
Bottom 2,3d.e 

a Quad Cities Unit 1 

• b Quad Cities Unit 2 

• 

· c Dresden Unit 3. 

d Beltline weld data 

a 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, 15, and 17were not included in 

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

determined and included in the calculations for Quad Cities Units 1 and 2. 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 Data6
·
10

·
11 

Plant ID _Q_ Mn _e_ _.§___ 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 Quad Cities Units 1 and 2. The results are as 

follows: 

Content Std. Deviation 
Element (w/o) 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 Quad Cities Units 

1 and 2 longitudinal electroslag welds . 
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4. CERTIFICATION 

This report provides justifiable estimates for initial RT Nor.and chemical composition (copper, 

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

Cities Units 1 and 2 reactor vessels. 

I 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. 

~- . 
K.E. Moore, Manager 
Materials and Structural Analysis 

The document has been approved for release. 

~-- 1/ts/9t, 
D.L. Howell, Program Ma~ager 'Date 
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.. ,01-2 THE BABCOCK a WILCOX COMPANY 
IARHRTON, OHIO 

.RD OF PROCEDURE OR OPERATOR OUALIFICATIO~ TEST OCD 2E~-1"22 
S :""" •JOI NO. PROClDURE NO. 

610-"'°98 lntttal lteatton · Q-1092C-2 
.LOINQ PROCEii 

; IACKING STRIP USED 
0 VIS NO 

:LD CHARACTEIUIT ICI (VIA) 

-
SPEClllEN 

NO. WIDTH 

-

SP£CltiEN 
NO. 

. DIA • . 

/ 

PRE HEAT TEMPERATURE INTER PASS TEMPlRATURl 

7ri' 'Not t bl 

POSITION Of PL.ATE Olt PIPE 

REDUCED SECTION TENSILE (TMNSVERSE TO WELD 
DltiENSIONS 

AREA SO. IN. 
ULTIMATE 

THICK. LOAD LIS. 

: See Attached Sic ttch 

ALL WELD'METAL TENSILE 

AREA SQ, IN. YIELD POINT PSI. TENS • ITI • PS I 

Not R.nuir•d 

AltC 

WILD C SIFICATION NQ. 
·Pressure 

FWX NA .. Olt COMPOS IT ION 

Linde '124 20 X 150 

ULT, TENSILE FltACTUltl 
llTltlNGTH PSI OR LOCATION . 

ELOfG s 
IN a• a!O AltU 1' 

HARl"Y IMPACT TESTS I TYK • or. "· US. ENERGY LOAD 

SPECIMEN NO. FT. LBS. SPECIMEN NO. F'T. I RS 
· See . Attached Sketch 

.. 
ft CERTIFY' THAT THE STATDIENTS MADE IN TlllS ltECOllO ARE C•IECT AID THAT TIC 
THT WELDS WERE PREPARED WELDED. &ND TESTED IN A~CORDANC:C WITH ~ IEOUlllE• 
....,.. °' ASliC. u.1.c .•.• AH1 USN MIL 0 HD 0 171. llCAVSHIPI 110.1100.1. 

• • • . I 0-28=65 ' I IGNED 

w1TNu110 c .. Zenon,. D.C.A.s.o PICOCIC a W 1 I.COi C:OW~ . · 

r,·f?uJf't>~ .. --- . . CprJ+. #.;JJS" 

.· 

A-2 

c. 

--~-..· .. :.a.== :;.__...__..i::c.-r-"'··--·-.• _ __.. • ...,•=-..:.......::--....-:-.__,;;,..m..:-=-:.·..;;:-=..:-;...,,.,;·.-.· ..-·-=:.::·---· ,--...-.....,;,;,;, ___ .mj',.;.··,;.;· ·,;;." ,;.;· ·..;..-:::.;...;.......;-:-..;.· ..;;;-:...;,.· _, ... ;;,;;··;;;.;-·--.---·-.· ·•-
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JDJ ECT 

!i•1illf•t 
nL·~~,1. 1 

EST NO •. 

Code Weld Te~t Plate 

· .... 

(Electro Sl~g) 
ASSOCIATED PROCESS 'OUALI FI CATION NO. 

---~-·~ .. ·--1-1._::_"8--.-A.._ _____ \·_·. --i"-----·-=p-.::. 1..-...=.lOg~~~·:;_:·~ . ·_ ..:....-· ---"'--,;_-..:;.;~~~:;------."""""--....... .-....---....,.= 
~$CRIPTION.OF TESI Postw~ld~--~H~.e ... a~t;.._;::.;..;;;.;;;..;;.:;;.:;~..,.....,......;.:~;.:::;.:.=..:.:.=.:....:....~:.::.:.::=;.;-=.~:.....::;.:.;:;..;....=..,;--.:,;;.=::....;;..-=...;.;;;;...;::.;:~;.::;,::::::::::.~ 
:· ~ · ··· 1,'>.:e::c:-. to be ov 400°F. Final Quench· 160C-16500F. 

c 

END TEST: 

SPEC IMA.'I 
NO. 

l.50 

i.:n 

SI 

.19 

SI 

.28 

TYPE 

WIDTH 

l.OOl" 
1.<!>01" .. 
l.O·JO" 
.i...000" 

:.;,_l W!:.LO !i.:ET/l.L TENSILE 

:,;~(CIMAN 

:•o: DIAMETER 

. 505"· 

p· ·S· .. , · ·,:·CA· .. · -.NI · MO .cu.; . ., .. 

.017 .027 ... 09 . '<25···· 
. . · .. : . ~: ~: ~: .·· . . ···:· 

. BASE METAL CHEM I CAL ANALYSIS:·· · · · · :· .. ··:.: .', ~ .... 
p ·S· CA 

.015 · ... 020 ... ~ 14. 

.. 
Side 

. -... ~- '· .. ': . 

·TH I CKNESS All_EA SO. IN. 

2.934" 2.936 sq·" 
2.9~4" 2.9.;7 sq " 
2.682 11 2.682 SO II 

2.850" 2.850 so ". 
. .. ·· .· 

AREA SO." IN.:.·. -YI no POI Ni ... 
PSI 

.2 so.in· . •66 500 

.2 SC in· 66.500 

NI 

.69 

UL Tl MATE . 
LOAD LBS. 

252,000· 
262,0CO 
244 500 
250.000 

.... _ ... · . 

.. TENS I L·E . 

. 85.820 ' 
._ 88 .900 

91.160 
87:700 

··., ·.· 

E LONG °4. · 
STRENGTH.· P S.1:. · .. IN •. · ... ·z ._~ .··:; .. 

. 87 500' 25~0 
. 87 .000 ·25.5' 

CHAR!"'Y 1:-.~PACT TESTS 

v.:.Not.cl'. AT· +le 
.... ;.,:. ~~~--~~~--~·.:~~=1~i~!::~ ... < 

LOCATION 
TYPE 

W•:: .l d l/ I:: 'l' 

~!4 TJ;~A~7~·----------
DP.V•' WE I OH IMPACT TESTS 

lOCl.'l'ION 

'n·~· ~- ·~ 1/ 4.T 

HEIGHT 

. ' .. ---------·.. ;·.;. :.:.!. .i/;'.l' 
~/·l':'----,. ..... ,---

FT. LBS. 
~2.0, 30.0, 5C.0 · 
30 . 0 ' . 5;: . 0 ' ;5c.O 

64.0. 55.0. 70.0 
. 78.0 68.Q 7c.O 

WEIGHT .-... 

+20. +10 0 

240 FT. LBS. 
LA'.!·r:~P.L .C.:Y..?AN~.IQN · 
.0~4, .O~l., .041. 
. 023; .c•t.6, .o..:.9 
,042, ,041 I .053 
.0!'2 .n.t7 ... 0.51 

~ ... 
TEMPERAruRE,°F 

.•. 

-20 -<.O -50 ., -60 ·.· 
C.0# rF .HF . F. F .. F 
1:011 

F ir FAILURE 
.· ·''. :· .. : 

~ .. · .. · . 

..... 
. ...... . 

.· ~;i:~f-~:.~.;·:· .. · .... · 
. .: : :~ . ·. 

·-70 >·: -80 
. ··~ . . ·· ..... ~ .; . ; .. 

011 l f' ~l'Pl!"/ :?·1. Uh:.'.i WITNESSED::(··.,"-·;..·..;.:·;.."'·--------··-'-· __ _..._ .. ;_.-··- UV,, "(?:J;.PJ¢J)))A 
A-4 
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THE BABCOCK a WILCOX COMPANY 
BARBERTON, OHIO 

II I 

'ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2Eij-122 

,l TED JOB NO. DAT~ PROCEDURE NO. 
610-0111 INITIAL APPLICATION 5-26-66 PQ-1300 'WS-40 

WELDING PROCESS 
Electroslag 

s E Pass MULT PASS ""LT ARC 

MATERIAL SPECIFICATlqN 
P-3 (SA-302 Grade B 

METAL THICKNESS 
6-3 8 11 

IS BACKING STRIP USED PRE HEAT TEMPERATURE 
[j YES NO 70°F. M!N. 

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

Double Arc 

FILLER METAL GROUP NO. 
Hi-Mn-Mo 

INTER PASS TEMPERATURE 
Not A ulic able 

575-625 Am s 
GAS FLOW RATE PIPE ULTRASONIC TEST 

WELD CLASSIFICATION NO. 
Pressure 

FLUX NAME OR COMPOSITION 
LINDE 124 

PENETRANT 

_N~o·~~~A~o~o.1.i_c_a_b_1_e'---------+----_,__""'"""-.---.-----r---.--------a:=~.i::.;t~a-.bl~e~N~o-....=-=~~--~~~~~l~i~a~b~l~e~------
MAGNETIC PARTICLE POST HEAT TREATMENT 
Acee table No Defects See Reverse Side 
SIZE OF ELECTRODE INERT GAS COMPOSITICJol. TRAVEL SPEED INCHES PER MIN. Not Applicabl• 
1 8 11 Diameter Not Ao licable MIN. Dwell Time 5 sec 
WELDERS NAME sv.eol 

---.:----
REMARKsProcedure ualificetion for weldin P-3 material in the vertical 
recess us in 1 8 11 Dia. RACO Hi-Mn-Mo Filler Wire with LINDE #124 Flux. 

osition b Eleotrosla 
See Reverse Side for 

Groove Configuration • 

• MN 
WELD CHEMICAL ANALYSIS 

p s NI MO cu SI er 
1.26 .16 .015 .017 .11 .33 . 51 .3 

REDUCED SECTION TENSILE (T~NSVERSE TO WELD 
SPECIMEN DIMENSIONS AREA SQ. ULTIMATE ULT. TENS llE FRACTURE 

NO. WIDTH IN. LOAD LBS. ~TRENGTH PSI OR loCAT IOf THICK. 
See Reverse Side 

SIDE BEND TEST FREE BEND TEST 
~au~ Side Bepds - Accep~eble/No QefPcts 

ALL WELD' METAL TENSILE 
SPECIMEN El.ONG " 

NO. DIA. AREA ·SQ. IN. YIELD POINT PSI. TENS. STR. PSI :IN 2• RED AREA ~ 

Not Required 

CHARPY IMPACT TESTS I TYPE v-r.iu 1.Cn • J.U OF.:;~ FT. LBS. ENERGY LOAD 
LOCATION FT. LBS. LOCATION FT. LBS. 

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

• 
WE CERTIFY TllAT THE STATEMENTS MADE IN THIS RECORD ARE COltRECT _,., THAT THE 
TEST WELDS WERE PREPARED WELDED, ANO TESTED IN ACCORDANCE WITH THE REQUIRE· 
MENTS OF ASME, u.s.C.G.1 ABS1 USN MIL-STD 0 278 OR NAVSHIPS 2so.1soo.1 • 

~> c""'t..,o._.b ... e ... r--=l..:.7 .... _..,19.._6,.,;6..___--'s 1 GNED 

39.0 42.0. 43.0 

PQ-/300 
~3S_ 

WITNESSED R. Remark, D. c, A. S. 0, 
~ BABCOCK a WltCO.X COMPANY 

BY --4.ll::a~u""'-l....:...f__...~-i:::iCl:~~td/~--
A-5 
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SPEC.I MEN 
NO. 

PQ1300 
PQl300 
PQl300 
pci1300 

• 

P-3 MATERIAL 

SA-soa G-Re 

r. 

P-3 MAIERIAL 

SA-~oa GRS 

ELEC.TROSLAG WELD· A..C... 48-52. VOLTS 575-<0"2.5 AMPS 
4§1MIW O~CILLA.T\ON SPEEO 5 SEC. DWELL T\t'\E. . 
Ya 01A(RA.c.o) Ht-MN-MO FILLE.R w1RE w1TH L&l\lDE ~ 'cA- FLUX. 

REDUCED SEC'T\OtJ TE~S\LE(TRANSVERSE TO WELD 
0\MENS\ONS AREA UTIMATE ULT. TENSILE 

WtOTH THtC.K. SO.IN. LOAD LBS. STR. P.S.\. 

I .00'7" 3.175" 3.197" 2.C.C. ,000 83,Z.OO 
1.001 II 2..785" ?..786" 2.:3'7,000 84-,9~0 
.99~" l.. 95<;," "Z..9~2." -z.3~1000 80 '500 

I .008" 3.937" 3.9<08" 332..000 83: c;;.c;;.o 

HEAT TREATMENT 
<;Yz. HRS@ I C.75°-17Z.S°F BRINE QUE.l\lC.H 
c;;.Yi HRS@ 1<;00·-1~50•F - BRINE QUENCH 
<;Yz. HRS@ I 175°-l ZZS°F · - LIQUID QUENCH 
30 HRS@ I I 00°-1 'S0°F - FURNACE COOL . 

A-6 

PQ 1300 
WELD I"-\ VER.TIC.AL p0S\.Tl0tl.\ 
10-aa-c.c; 

FRACTURE 

WELD 
WE.LO 
WELD 
WELD 

.• 



11011 ,01-2 THE BABCOCK t WILCOX COMPANY 

• 

BARBERTON, OHIO 

-~ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2Eq-122 
-ASSO... .TED JOB NO. DAT" 

6-7-66 
PROCEDURE NO. 

610-0098 INITIAL APPLICATION FQ-1309-A 
WELD ING PROCESS ec ros ag an s MULT PASS MULT ARC 
Automatic Submerged Arc Aro 

MATERIAL SPECIFICATlqN 
P-3 (A-302-B) 
aETAL THICKNESS ILL R AL 8ROUP NO. WELD CLASSl,ICATION NO. 

6-1 411 RACO Hi-Mn-Mo & AS'W Mn-Mo-Ni Pressure 

'OS IT I CN Of' 'LA TE Ollt 'I ~ UL T1tASON IC TUT GAS FLO'f RATE 
Not Ao li able ES-Vertical ASA-Flat table No Defects 

LIQUID 'ENETRANT 
Not A licable 

MAGNETIC 'ARTICLE 
Acceptable/No Defects 
SIZE OF ELECTRODE 
1/811 Diameter 

WELDERS NAii€ 
·R. Reese T. 

RAD loaltA~ No . 
Acee table Deteot 

st p 

POST HEAT TREATMENT 

See Reverse Side 
- 10 11 

- 12" MIN. 
Time 5 sec. 

U-11 
and Automa't.i.c 

cu 

REDUCED SECTION TENSILE (~NSVERSE TO W~ID 
SPECIMEN DIMENSIONS 

AREA SQ. IN. 
ULTIMATE ULT. TENS ILE FRACTURI 

NO. WIDTH THICIC. LOAD LIS. !llTRENGTH '51 OR LOCATI 

See 'Reverse Si.de 

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

ALL WELD' METAL TENSILE 
SPECUEN £LONG 1' 

NO. DIA. AREA SO. IN. YIELD POINT PSI. TENS. STR. PS I IN Z- RED AREA 

Not Reauired 

CHARPY IMPACT TESTS I TYPE V-Not.cn • +10 Of 240 FT. 

• 

SPECIMEN NO. FT. LBS. SPECIMEN NO. 
See Re 11erse Side 

WE CERTIFY TllAT THE STATOllNTS MlDE IN TNIS RECORD ARE CORRECT nD THAT THE 
TEST WELDS WERE l'REPARED WELDED, AND TESTED IN ACCORDANCE WITH THE REQUIRE· 
MENTS OF ASME. u.s.c.G.1 ABS1 USN MIL·STD-27B OR NAVSHl'5 250°1500°1. 

-.J ... un .... e--..2_3.....,, _.l..,9_6 .. 6,__ ____ s 1 GNED 

LBS . ENERGY LOAD 
FT, LBS 

PQ-1 ~o.,9-A 
~75 

A-7 
BY .....;'~6/a"-;:;~;;;;;;;;i;_11_A._a L~coc--'~-·.=;~;..:.;..Lc;..,o,,,.x=cOMP-...;A-.NV..-..-----WITNESSED R. Y. Brown. G. E. APED 
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• 

COMBINATION ELECTROSLAG- ¢.AUTO sue ARC WELD 

DOUBLE ARC E.LECTROSl..AG- WE.1...D 
A.C. +e- 32 VOLTS GOO AMPS 
O~C:ILL.ATION SPEED 48':/MtN OWE.LL TIME 5 SEC 
)t 

1

DIA(RACO)Hl-MN-MO FILLER WIRE 
Lll\IOE. • 1z.4 FLUX 

' I 

' \ \ 
El..ECTROSLA<; 

~e1..o 

AUTOMATIC. ~UBMERGEO MC. WEl.D 
A.C. so-~+ VOL.TS 4So-eooAMPS \011 -12.11/MIN TRAVEL SPEED . . ) 
Ya11 01ACAMER1CAN~EEL.+.w1Re) MN-MO-NI F1LLERWIRE.·L1Noe.*eo F1..ux. , 

~~ 0 1,,.=D....._ __________ _ 

~P'EC.IMEtJ ULTIM"i'E UL.'T TENSILE FRACTURE 
t---.......,,c.:......---ti--..za.A.-..o->-L.---+---iL..l..\.u.&.~--+---~.:!.:--f.--J..Joa~.-a.ll.llt.!.-+5~uE~cr:K..~$.- _____ ·----· ·- _ 

z.crao 11 253,000 a+, 400 SLAG- WELD 
e,.51011 2.17, soo ecc;,~bO SLAG- \.JELO 
a.~" 2.55,000 84, 720 SL.A& WELO 

r;." 00 87 9'-0 SLA&WE.LD 

~~~~WL"°-r - -........ --------------
l--l~~u.w.:N_. __ . .. . -----·---~-..-... ....... ..::B:.=S=.:..•---~~----f.LLe~~ .. ~ FT. LBS. ___ ·---

AUTO sue AR<:. weLO ~~.o · 42..0. I 3-4.o 
MEAT AFFEC.Tl!C Z.ONE CF ~ue.l\f\C. 
1111 £Uc.TRo$&..A&waLC 9a.o qo.o , e1.o 
~A~~-iE;~tt-~-.W~L..P ____ .._ __ ~6:g _____________ ~g·.g __ ~---··· .. 1 .. -··-·· ~j;!i ___ _ 

CHEMICAL ANALYSIS 
c. tl!ll:. B. ~ ~ S!!: ~ MO· <i.!L: 

ELECTROSLAG- WELD .18 1.3+ .OIZ. .017 .14 .10 .30 .4-7 .2.Z 
BASE METAL .18 1.14- .OIZ .018 .25 .IS .57 .48 .zo 
AUTO SUB ARC. WELD .08 1.65 ,015 .01<0 .4G .07 .48 .43 • 19 

HEAT TREATMENT PRIOR TO SUB ARC. WELD I HR/tN@1~75°-1725°F BRINE.QUENCH 
HEATTREATMENT PRIOR TO SUBARC WELD I HR/IN@l~00°-IGS0°F BRINE QUENCH 
HEAT TREATMENT PRIOR TO SUB ARC WELO I HR/IN@l 175°-12.00°F LIQUID QUENCH 
FINAL STRESS RELIEF AFH.f< V\11!.~01""1~ ta HRS @1100°-11so°F FURNACE COOL 

. I 

PQl309A 
ELECTROSLAG WEL.D IN VERTICAL POSITION 
AUTO SUB ARC WEL.O IN FLAT POSITION 
OATE. Gt-2.ct-66 .· CHEMISTRY REVl~EO 7-22-~~ 

A-8 t 
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80M ,01-2 THE BABCOCK 6 WILCOX COMPANY 
~ BARBERTON. OHIO 

"'T" iRD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E~-122 
ASSt .TEO JOB NO. DATC 

610-0098 INITIAL APPLICATION 6-8-66 
s E 

MATERIAL SP£CIFICATlqH 

IS BACKING STRI" USED 
[j YES NO 

WELD CHARACTERISTICS Electrosla.g-Alterna.ting Current 
Manual Metal Aro-Direct Current Reverse Polarit 
GAS FLOW RATE 

Not A licable 
MAGNETIC PARTICLE 
Acceptable/No Defects 

POSIT I ON OF PLATE OR PIPE 
Vertical 

RAD I OGRAPH No foMCRO EXAMINATION 
Aooe table Defect Not Required 

PROCEDURE NO. 

PASS 

MICRO EXAMINATION 
Not Required 

ARC 

WELD CLASSIFICATION NO. 
f?-•..::-~.::.~·:': 

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

POST HEAT TREATMENT 
See ·Reverse Sidt 

SIZE OF ELECTROOE INEltT GAS COMPOSITIOI. TAAYlL Sf'EED INCHES PEA MIN. 
l 8 11 5 32" & 3 16"Dia Not A licable E.S. Oscillation 48"/MW r .... ~!ll ':'im.;: 5 
WELDERS NAa.£ R. Reese ~. Sylvester CLOCK NO. 6136 6188 SY'eO&. None :1.:·: 

D. Sinnett - u. Palinkas - G. Thom son 6125 - 6092 - 6276 HU EZ ~"!1 
REMARKS Procedure qualification for weldin P-3 material b combination E ectrosla and Y.!i:-.ual H-=~ 

Arc process in tne vertic'al ~position. Electrosla usin l 8"Dia. RACO Hi-Mn-Mo Fille?" w1r·•" .,_-.,~ .. 
LINDE #124 Flux. Manual Metal Arc usin 5 32" & 31 "Dia. B& 8015 Electrodes. See Fi.~VO::!·:;~ i'.idt-: 

·ove Configuration. WELD CHEMICAL ANALYSIS 

I MN I SI P Se: Revlrsec~ide I NI 
MO cu 

REDUCED SECTION TENSILE fT~NSVERSE TO WELD 
SPEC111i£N D llli£NS IONS 

AltEA SO. IN. 
ULT ll~TE ULT. TENS ILE FRACTURE 

NO. WIDTH THICK. LOAD LIS. 5TAENGTH PS I OR LOCAT 10 

See Reverse Side 

o~!' Side e· ui ed 

ALL WELD'METAL TENSILE 
SPEC llli£N 

NO. DIA. AREA SO. IN. YIELD POINT PSI. 
ELONG 1' 

TENS • STA . PS I IN 2· RED AREA ~ 

Not R1>n11 i.red 

CHARPY IMPACT TESTS I TYPE v-~o'ton • +~u °'" ~..u FT • 
SPECIMEN NO. FT. LBS. SPECIMEN NO. 

See Ri: !verse Side 

WE CERTIFY THAT THE STATDfEN'fS MADE IN THIS RECORD ARE CORRECT MID THAT THE 
TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE WITH THI REQUIRE· 
MENTS OF ASME. u.s.c.G.1 ABS1 USN MtL·SfD-278 OR NAVSHIPS 250°1500-1. 

_J_un_e_30_, _1_9_6_6 ____ s_ IGNED 

LBS. ENERGY LOAD . 
FT. LBS. 

p9-1ao9-a 
~75 

BABCOCK a WIU:OX COMPANY 

PY ~£~a..u~L~f'-.i.....-.ai=f'~~~M~.Y_r _ WITNESSED w. J. Titterington, Sr .• G.E. 

A-9 



• 

• 

., . 

~OMSIPJATION ELE~TROSLAG- • MANUAL METAL ARC WELD 

ooueLE ARC. ELECTROSLAG WELD 
A.C.+8.;.~2 VOLTS ~OOAMPS 
e_~ILLATION SPEEO+a''/MIN OWE.LI_ TIME '5 5E.C. 
,,e DIA(RA.C.O) HI-MN-MO FlLLE.R WIRE .,.. 
L\NOE~ IZ+ FLU)(. 

MANUAL METAL MC----

.ELECT9'0~L.At;. WELD 

. MANUA\.METAL ARC. DCRP 
~1101A(.B4W)6015 El.EC.TROOE.5 zz-z+vo~TS 165-IC\SAMPS 
~G" DIACB4-w)eo1s El.ECTROO~S z+-Z~VOLTS ZS0-2"5AMPS 

REDUCED 5ECTlON TENSILE (TR/\NS\IERSE TO WELD) 
ULTIMA.TE ULT "TENSIL.E FRACTURE 

• 1.a. LO D ~S. TRE Ttt P.S.I • 

PQl~oct8 

PQ13o.,e 
PQl~B 

1.000" 
l.OOZ" 
1.002" 

3.010" 
2..783" 
Z.73'." 

3.010 
2.788 
Z.7+Z. 

2.4tct,OOO ez, 7ZO 
. ~so,ooo e~,500 

2.2.8' 000 83, I 50 

ft\.M.A.WELD 
SL.A(;. WELD 
SLAG WELD 

MANUAL METAL ARC WELD 
H~AT~FFEC.TK0%0Nf. OF l"\.I'\.~ •. 
IN ~UCTftOSL.Mr W£LC> 

BASE MET-'L 
ELEC.TROSUG-WELD 

ELECTROSL.AG- WE.LO 
MANUALMETALARC. WELD 
BASE PLA.TE 

00 I co+O LMrWELD 

CHE.MICAL ANALYSIS 

FT. l-B5. 

C\ 1.0 
95.0 
sa.o 
3~.o 

-'=. two ..a.. ~ .61: £!!. 
.17 I.SI .015 .015 .I+ .12. 
,QG • ct4 .01 I .OZO • 2.7 .o+ 
.19 I. I Z . .Oil .OIG .z-a .15 

FT.LBS. 
C\(0.0 
7+.o 
95.0 .o 

~ tl.2- ~ 
.Z.~ .SI .Z3 
.73 .59 .01 
.57 .48 .'ZD 

H~ TREA.TMEl'JT PRIOR TO M.M.A. WE\..O I HR/IN e ICP75°-1725°F 8Rlr..;C. QUEh\CH 
HEATTREATME~T PRIOR TO M.M.A. WELD l HR/IN @IG00°-t<050°F BR!NE QUE.NC\..\ 
HEATTREl\TMENT PRIO~ TOM.M.A. WELD I HR/IN @t 175D-!Z00°F LIQUID QUE1\lC'r-\ 
FINALSTRESS RELIEF 18 HRS @. I I00°-1150°F F\JRl\IAC.E COOL 

(APTl.1. y.1&.l.O\w6) 

CHEMISTRY REVISED 7-22-GG A-10 

PQ 13099 
WEL.D~O IN \IERT!CA\.. POSl'T\ON 
DA"TE 7· 8-GCO 

) 
·-. 

). 



,:.., :...., .... 

nE BABCOCK ! WILCOX COMPANY 
BARBERTON. OHIO 

·. 

.. CONTRACT NO. A.S.M.E. 
SPECIF'ICATION NO·------

:r OF PROCEDURE AND/OR OPERATOR UALIFICATION TEST- C 2Eij-122 
~&·.s .. .,s 
15~·1900•t 

ASMI 

0 ucT10111 a 

WI. O I NO ,llOCUI 

~c~~le Electroslag 
NATllllAL l,ICl,ICATION 

OTHEll 

'OllTION 

Vertical 

?-3 SA-302-B and electrosla weld metal 
HlAT TlllATWllll 

See reverse side 

Linde 124 NONE · •, 111 N· 

,~, o' D 
Sl"Ci~ASS MULTl~~I I m 

MITAL THICICNIUI II !10~ I LAVtll MULTl•lfl 

6l. 111. N. N J.. 

11 llOti:f" c MULTlrn:i ' 
. 2 

MACllO, IX.AW, WICllO, 111. 

N R 

RACO Hi-Mn-Mo N.A. N A 
TOllC:H OAI 
,LOW Ut~ 

1'\ /. 

Alternatin current - 48- 2 
SIZE O' ILICTllOOI, IN, DIA, 

SIU O' "LLlll Wllll, IN. DIA,1 8 , 
LI OU I 0 "NITltANT 

Cl co 

I I 
TA Tl 

HDUCED IECTIOI TIHILIE ITltAllSYEHE TO WILD) 
DIMllllllONI, INCHll 

l"ICININ NO, uu 10, 111. 

Four side bends - Acceptable (No 

ULTlllATI LOAD Lii, 
UL.TIMATI TINllLI 
ITlllNITH ,., PllACTUlll LOCATI 

AU. WILD METAL Tbll LE · 
'· 

S"ECIMIN NO, DIAMITCll, IN, AllU. IO. IN, YllLD POINT Pll 

N 'R 
- .. : 

. 
TYPE CMARPY V-NOTCH IMPACT TEIT AT . , (' o, 

•SE MITAL 57, b9, 77 '1.L!S. 

£Lt "ITAL 14-"(, j~, c. { '1.LIS. 
EAT "''EC:TIO ZONI 44. 44. 1'1 FT.LIS. 

•E C:lllTl'Y THAT TO THI llST O' OUll ICNOWLIOGI THI STATEMINTI MADE IN 
~S llEC:ORO ARI CORRECT AND THAT THI TEST WILOS WEiii 'llEPAlllO, 
~ . AND TESTED IN ACC:OllOANC:I WITH THI A'"LICAILI S,ICl,ICATIONS, 

A-11 

DATE Sept. 22. 1967 

-
TINll LI ITll. Pll IL.ONO II I H 11 UC Alli.A 11 

-::>l.l.n "· LIS. bERGY LOAD 

EI i 

'' • L 

r.T •' 
"' 1.R.- IOT REQUIRED I.A.= IOT 4PPLICAl~ 

IY 

MT~-0 
PO 1667 

O?cwl t c~P 
BABCOCK l WILCOX COM' AN~ ~l ? 3-~ 5 



• • I 

• ) 

!· 

• ) 

.· 

Dqul3LE E.LECTROSLAG ( A.C.) 

,,,-..---~~-- ELEC. iRO C::,LAG 
We..\...O ME.IA\... 

~·D•~ (RAC.o) Hl-~~-no F1LLER WIRE. 

L1 t..J DE.. • I '2. 4 F"L U ')(. 

5<1o -eooo AMP=> 

48 IPM 05C.ILLATIO~ 

1-1 EAT TRE.ATME:.~T A~TER.. WE..LDl~C, 

U>! HR'=> @ \CD75°-17Z5°F" - t:>RHJE:· QuE."-.)CH 

~ i HR5 ·@ · ICDod'-1(0':>0°~ -·~Ri~E- CuE."-lCH 

(J) t \-h~.~ @ 1180°- 1200°F - 'v.JA.IEA. QUe..tJC.H 

30 HR~ @ \\ oo•- u5o•F - Fu~'-l~ Coo'-

·~• ) Pa 166.7 
M\V-Ci 

\.Ji::Loc:o 1 I\.) \/e:.R..TlC.AL.. Po-::,\1'\0t-.J 

~·::>A"TE. \0-\8-G:i7 .. .} .A-l2 

J 



THE BABCOCK & WILCOX COMPANY 
BARBERTON, OHIO .. 

I CONTRACT NO, 847-008136-02 
SP EC I F I CA Tl ON NO. ___ w_s_-_4..;.,o..;:;,_ _ ___._ 

:'.COR OF PROCEDURE AND/OR OPERATOR QUALi FI CATI ON TEST-QC 2ei.-122 
IAVSH I PS ol ASME ~1 

ASME 

a [X]j Fr I P[X]E 
PIPE SINGLE PASS MULTIPLE PAS! 

~S0· 1500·1 SECT! ON l SECTION D D [i] D 
IELDI NG PROCESS t QUALIFICATION POSITION 'METAL THICKNESS SINGLE LAYER MULTIPLE LAY! 

Electroslag Vertical 6-3/8 IN. NA D NA D 
4ATEAIAL SPECIFICATION SINGLE ARC MULTIPLE ARC 

P-3 (SA-302-B) D * [ill 
tEAT TREATMENT MACAO. EXAM. Ml CAO. EXAM. 

See reverse Side ** NR 
:LUX NAME OR COMPOSITION IPAEHEAT TEMPERATURE' INTERPASS TEMPERATURE I WELDER Pierson Miller 

Linde 124 60 OF MIN. NA OF MAX. SYMBOL 
CLOCK NO. 5702 5701 

rvPE OF BACKUP (STRIP OR GAS) AND COMPOSITION I FILLER METAL GROUP NO. I SHIELDING GAS I CUP SIZE I TORCH GAS 

None A-2 NA NA now RATE NA CFH 

'MPS, VOLTS, CURRENT, POLARITY 

Alternatin current 46-48 volts, 50-600 am s 
SIZE OF ELECTRODE, IN. DIA, ELECTRODE EXT. TRAVEL SPEED IPM WIRE FEED IPM 

SIZE OF FILLER WIRE, IN. DIA. 1/8 BEYOND CUP IN 'NA NA NA 
.IOUID PENETAANT MAGNETIC PARTICLE AADIOGAAPH 

NA Acceptable 
REMARKS• Procedure 

& groove configuration. 

CHEMICAL ANALYSIS .. 65179 
- • E NO. -----

FE CB co TA Tl A 

1 

REDUCED SECTION TENSILE (TRANSVERSE TO WELD)· 
OIMENSIONS, INCHES 

SPECIMEN NO. AREA SQ. IN. ULTIMATE LOAD LBS. 
ULTIMATE TENSILE 

STRENGTH PSI FRACTURE LOCATION 

BEHD TEST 

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

ALL WELD METAL TENSILE 

SPECIMEN NO. DIAMETER, IN. AREA.SQ. IN. YIELD POINT PSI TENSILE STA. PSI ELONG " IN z• RED AREA " 

TYPE· CHARPY IMPACT TEST AT . . FT LBS ENERGY LOAD 

ASE METAL FT.LBS. ~T Les 

ELD METAL See Reverse Side FT.LBs. FT.LBS 

EAT AFFECTED ZONE FT.LBS. FT.LBS 
-~ - ·-

••TIFY THAT TO THE BEST OF OUR KNOWLEDGE THE STATEMENTS MADE IN 
T ECORD ARE CORRECT ANO THAT THE TEST WELDS WERE PREPARED, 
W AND TESTED IN ACCOA~ANCE WITH THE APPLICABLE SPECIFICATIONS, 

N. R. = NOT RE9u I RED N. A. = NOT APPL I CABt:!''. 

* Electrode spacing 4 11 

** One transverse & one longitudinal macro - Acceptable Po 1822 ----
A-13 ~ ~ 

WITNESSED ' /}~ ~ 

DATE July 30, 1968 ::BCOCK~:Co:coMPi. 



T£MR 

+JO 

+4-0 

• ~2.0 

-so 

T£MP. 

+S"0° 
++Oo 

r30° 

+Z.0° 
-10° 
-20° 

-30° 
-400 

H£AT T8£ATM£NT 
6-}HFIS.@ lb7S 0-172S°F-BR/N£ QUENCH 
bl HAS.@ /600°-/6S0°F-BRINE QUENCH 
Gfr. HRS. €J 1175°-12.25° F-LIQUIO QUENCH 
30 HfiS. @ //00°-/150°F-FURANCE COOL 

DROP WEIGHTS 

WELD BliSE H£/IT AFFECT£D ZON£ 
NF NF 
NF NF 
.NF FF NF NF 
F Nr NF F NF 

NF NF 
NF F 
F 
F 

CHARPY V-NOTCH IMPACTS - ~T 
W£LD BAS£ HEAT AFF£CT£D ZONE 

n;· LBS. FT. LBS. FT. LBS. 
3~ 7£4 42, 6~ 4-S 5biS61 S"b 66j 77J 60 

bbi Sb1 6S 
2.5j 36, 4-3 

B, 35 32. 

A-14 
PG 1822. 
- ·-- - - """' ..... 



~·r· ~ 
fHE CiAdC:u..:i< cl lilLCUil. COMPANY 

BARBERTON, OHIO 
CON TA ACT NO, __ 6_1_0_-_0_1_2...;.7 __ 
SPECIFICATION NO, ____ w_-_s_z_ 

~ECO OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST- C 2E~-I 2 
.,.AVSHI PS ASWI 

D SICTION s 2so-1soo.1 
ASWE 

HCTION 

OTNU 

•El.DING PROCESS OUAL ICA ION POSITION 

Electroslag Vertical 
MATERIAL SPICIPICATION 

P-3 (SA-302-B) 
HlAT TAIATllllNT 

See reverse side 
FLUX NAMI ~ COMPOSITION PAIHIAT TIMPIRATUIE INTIAPASI TIMPIAATUAI 

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

TYPE OF IACIUP (STRIP OR GAS) ANO COMPOSITION 

None A-2 
·AMPS, VOLTS, CURRENT, POLARITY 

r;.u,1 
u D· 

MITAL TNICIUlllS 

6-3/8 tfl.: 

Pierson 
02 

NA 

SINGLE PASS 

CXl 
SINGLI 1.AVU 

NA 0 
lllUILI ARC 

D 
MULTIOO ARC 

WI CAO, IXAM. 

NR 

TORCH GAi 

now un NA CPN 

Alternating current 48 volts, 550-600 amps 
SIZE OF ELECTRODE, IN. DIA. 

SIZE DP "I.LU Wllll, IN, DIA. 

LIQUID PENITAANT 

TAaVIL IPllD IPM 

1/8 
W'IAI P.IU UM 

TA T A 

IEllUctD SICT'IOI TDllLI ITUllYEHI TO WELDI 
DIMENSIONS, INCHES 

AHA SO. IN, 

Four si e bends s l t nto l 

ULTIMATE LOAD Lii, 
ULTIMATE TINllLI 

STHNGTM PSI 
PAACTUAI LOCATION 

ALL WELD METAL TOSI LE 

SPECIMEN NO, Ol~ETU, IN. AREA SO. IN. YIELD POINT PSI TENSILE STA. PSI ILONG S IN z" RIO AREA S 

TYPE OIMPY IMPACT TUT AT 

!ASE METAL PT.Lii. 

•ELD METAL i1:>ee reverse s1ae PT.Lu. 

l[AT APPECTIO ZONI . PT, LIS 

., CERTIFY THAT TO THI llST OP ou• INOWLEDGI THE STATIMINTS MADI IN 

•

. S RECORD ARI CORRECT ANO TN.AT TMI TEST WELDS WEAi PAIPAAID, 
' ·~ AND TESTED IN ACCORDANCI WITH THI APPLtCAILE SPECIFICATIONS, 

. * Final surfaces 

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

DATE Oct. 
........ ,., -··- ................ "--·· .. -- ---··. . . ..... . . --

A-15 
15, 1968 

. EIUIY LOAD 
r .. LAS 

PT.LBS 

ST L RS 

I.I.• IOT IEQUllED 1.A.- IOT APPLICABLE 

PO 1851 

BY £,[l'(>~µd/ 
~ABCOCK • WILCOX ~ANY C# ~ ~~ -- - ·- -·- -··.. . -----



• 

HEAT TB£117M£NT AF/Ell WELDIN~ 
&iHRs.@ "7.s-0-172s•F-8Rl/!E QUENCH 
GfHRS. 8 11,oo•-16G0°F -BRINt' QUENCH, 
s-i_.JMS, § //75°- 12.2.rF-Ll(VIJ/.D QUENCH 
50 HRS 8 1100•-11s0°F-FUflNACE COOL 

CNARPY V-NOTCH IMPACTS fl) ll.40 F"T.. LS 
LOCATION . 0°F •10°/:9 . .,.40-F: .. Y.0°F 

WELD M£TAL ~ ,.,, 55 . M;71,57 7''1~81,83 3$~35 
BAS£ METALj l~ ~~ 7f8~81 S'G 
H£"AT AFFECTED ZONE(-l;T) 1q~·u Gf-

DROP WE:.ISHTS @ 3FT./100 LBS. 

.,; 

-3o•r -40°F 
4-4 2.1 

., 

HEAT AFFECT£D ZONE ~7:} WELD MO-AL(i7) BASE" METAL 
+ao•F NF -2.0°F F o•r Nr 

0°F Nr -1o•r r o•r N~ 
-21Jr'F F .. o•F· r 0°F NP-
-10-r N,, .,./0°F r 0°F Nf: 
-10°r Nr +2.0°F Nr -o•r F 
-21J°F F "'2/?F NF' .,.2.0°F NF" 
-2.0•F NF .. -1o•r NF 1-10°r NF 
-2o•F Nr -30°F F. +/()•p- Nr 

PG 1851 
DAT£s /0-/5-68 

·•• ~ A-16 · ~- · ·· · 
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THE BABCOCK Br WILCOX COMPANY. 
BARBERTON, OHIO 

1\01-.. 

0 OF PROCEDURE ANO/OR OPERATOR QUALIFICATION 
NAVSH IPS ASME 

D SECTION :I ISO• I SOO• I 

WELDING PRDCUS 

Electrosla 
MATERIAL •PECIFICATION 

P-3 (SA-302-B 
HEAT TRIATMENT 

See Reverse Side 
FLUX NAM[ OR COMPOSITION 

Linde 124 
TYPE or BACKUP ISTRIP OR GAS) 

None 
AMPS, VOLTS, CURRENT, POLARITY 

ASME 

[ll . HCTI ON 8 [!] 
OTHER 

QUALi ICATION POSITION 

Vertical 

PAEHUT TIMPlll.ATURE 

700, MIN. 

INTERPASS TEMPERATURE 

Nl'\. °F MAX. 

Fl LLU METAL 

f..-2 

CONTRACT NO. __ 1_\_:~=_.:·_::_2 ____ _ 

SPECIFICATION ~O. '.·:·- ;.:,. • .•i-=, 

TEST- C 2E~-122 
PIP( 

D D 
\l(TAL THICKNESS 

IN, 

WELDER !" 6?!•SO!: ~i 
SYMBOL 5~Q".:> 
CLOCK NO ( -

SHllLOI Nei GAS 

SINGLE PASS 

IZl 
MULTIPLE P 

D 
SINGLE LAVER MULTIPLE L 

Ni ... D KA 
SINGLE UC 

D 
MULTIPLE A 

[2] 
MACRO. IUM, Ml CRO. EllA 

NR 
J.er· 

5701 
CUP SIU 

~.JR 

TORCH GAS 
P'LOW 11.nl c 

Alternating Current 46-48 Volts 590-600 Amps 
" SIU 0' ILECTRODE, Ill, DIA, 

SIZE O' FILLER WIRE, IN. DIA. 1/8 
LIOUID PENETRANT 

NA 
REMARKS• Procedure aualification for 

Raco HiMnMo filler 
flux. See reverse side for groove 

CMEHICAL AllALYSIS- SE NO. t•r'$Q; 

·• ·1, Ll'"'ATION c MN p s SI CR NI 110 " cu CB co TA Tl 

:- - ~ld .1q l.4q .Olfi .Olli . Hi . ()F, ~.R • 'il:i . }q 
I Base .22 1. ~4 . 01 ~ .OH: .?S .07 • ~':> c; ~ , l 
~ ... 

REDUCED SECTIOI TEJISILE ITIAllSYEISE TO WELD) 
DIMENSIONS, INCHES 

SPECIMEN NO. ARU SO. IN, 

HID TUT 

ULTIMATE LOAD LIS. 
UL TlllATE TENS ILE 

STHllGTH PSI 
FRACTURE LDCATID 

Four side bends (split Into 10) - Acceptable (No refects) 

ALL WELD METAL TEISILE 

SPECIMEN ND. DIAMETER, 111. AREA so. IN, YI ELD POINT PSI TENSI Lt STR. PSI ELONG 11 IN 2• 11[0 AREA 11 

~.'t~. 

TYPE CMAIPY IMPACT TEST AT v F ". LBS. EIERGY LOAD 

11au: METAL FT.LIS. ,.T I 0 

See Reverse ~1 de :!.LIS. 
, 

FT .LI ! WELD METAL 

'HEAT AFFECTED ZOllE ,T. LBS. FT LI 

WE CERTIFY TMAT TO THE IEST O' OUR KNOWLEDGE THI STATEMENTS MADE Ill l.R. - IOT REQUIRED I.A.= IOT APPLICABl 
., THIS RECORD ARE CORRECT ANO THAT THE TEST WELDS WERE PREPARED, 

•

·' 1 ··.OED AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS, 

~ 4" Electrode spacing 
· ** Final surface 

1928 PQ ___ _ 

WITNESSED·-------------------------

I 

J. 
DATE Dec. 

A-17 
10, 1968 

BY 9-;)~ 
BABCOCK a WILCOX CtMl'NCY • 

.... · ............ (!fi J3f· ·. 



.• -

,. 

DIRECTION OF 
TRltVE.L 

H£AT TREATMENT AFTEfi WELDING 
6-fr. HRS.@ '' 7s•- J72S•F-8RINE QUcNCH 
G*HRS. e l600•-1cso•F-BRIN£. QUENCH 
6} HflS. e II 7S 0 -122s·F-LIQUID QVENCH 

. 30 llRS.S J/00°-//S0°F-FUFINAC£ COOL 

Cf/ARPY V-NOTCH IMPACTS 2.4() FT. LBS. ENERGY LO/ID 
WELD M£TAL (i/:T) BASE METAL ( * T) H~AT AFF£CT£D ZON£(ti 
+/0°F 30 -J0°F S7 +10°F 81 
+l0°F 33 -/0°F 3'1 +1oor Bl 
+1o•r 33 -I0°F 27 -+-10 °F €2. 

0°F 18 -2.0°F .S2. -2.0 9F.. 41 
o·F 2.6 -20 "F 30, -20°F S-8 

-20°F 38 -2.0'F 35" 

DROP W£ I GHTS 
WELD M£TAL (lT) BAS£ M£TAL (J:7) H£AT AFFECTED ZONE (JT) 
+20 °F NF -1-2.0 •F NF +ao·r F 
+20 °F" F +zo°F NF +80°F NF 
+30 °F NF -1-/0 •t: NF +30°F NF 
+so°F NF 1-/0 °F NF +2S"F NF 

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

+as-·r- NF 0°F NF 
+2$'°F F o•F NF 

-10°F F 

p~ 1928 
D/-ITE: 12.-10-68 

A-18 

r· 
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THE BABCOCK & WILCOX COMPANY 
BARBERTON. OHIO 

CONTRACT NO. A.:.ME · 
SPECIFICATION NO. ~·.'-j-4, ._, _ ~ 

'101-lf 

(_ ~D.OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST- C 2E~-122 

250•ISOO•I 

ASME 

D SECTION 3 

NAVSHIPS 

WELOI NG PAOCtSS 

Electro slag 

P-3 SA-302-B 
HEAT TAIUTM[NT 

See reverse side 

AIME 

SECTION 

i HUX NAME Oii COMPOSITION l'R[HUT TlMP'tRATUlll 

Linde 124 70 •, MIN. 

TYPE O' IACKUP (STRIP Oll·GAS) ANO COMPOSITION 

NA 
AMPS, YOLTS, CURRENT, POLARITY 

Alternatin current 48 
Sill OF lLtCTAOOl, IN. DIA. 

SIZE D' FILLt* WIRI, IN. DIA. 

LIQUID PENITRANT 

NA 
REMA AK S1 

1/8 

,G 
Vertical 

INT[llPASS TEMPlRATUAl 

NA °F llAX. 

A-2 

IELIECTROOE UT. 
BEYOND CUP I NNJ.. * 

MAGNETIC PARTICLE 

reverse side for groove 

CHEMICAL AllALYSIS - I l NO. 

Ll"'~AT I ON c· MN p s SI CR NI MO 

PIPE 

D 
Sl"GL[ PASS 

Q D 
i.uL TI PL E 

D 
METAL THICKNESS SINGLE LAYER MULTIPLE 

WELDER 
SYMBOL 
CLO K N 

66e4r 

" 

0-3/8 IN. NA D NA 

cu 

SINGLI UC 

0 
MULTl'LE 

(21 
MACllO. EXAM. MICllO. [ _ 

NR NR 
Pierso!'! 
- 02 

Miller ·r 

01 
CUP' II Zl 

NA 

CB co 

TORCH GAS 
,LOW UTENA 

TA Tl --- .014 .22 OQ .01~ .27 .a.se 1. i~ .11 .~1 .4Q 
;-- . 1 Cj 1. ')( .016 .01~ .17 .08 ~o _4; . '.J() _Weld ( 

REDUCED SECTION TENSILE ITRAMSVERSE TO WELD! 
DIMENSIONS, INCHES 

SPECIMEN NO. AREA SO. IN. ULTIMATE LOAO LIS. 
ULT114,AH TlllSIU 

STRENGTH PSI 

Four side bends (Split into 16) fNo defects) 

AU. WELD METAL TOSILE 

SPECIMEN NO. DIAMtTlR, IN. AllEA so. IN. YIELD POINT PSI TENS! LIE STA. PSI [LONG ti IN 19 . 
r; i• 

-. 
. .. 

TYPE CHMPY IMPACT TEST AT VF ". LBS. allDY · L8AD 

llAAlr MlrTAL FT.LBS. 

FRACTUllE LOCA" 

11£0 ARU 
~ 

. 

'T 

: WELD METAL ~ee reverse side FT.LBS. '1 

• - i 

HEAT AFFECTED ZONE H.LBS. 

WE CtllTIFY THAT TO THIE BEST 0' DUii KNOWLEDGE THIE STATEMENTS MADE IN 
THIS RECORD AAl CORRECT AND THAT THE TEST WIELDS WERE PRtPAlllED, 
·~oEO AND TESTED IN ACCORDANCE WITH THI APPLICABLE SPECIFICATIONS, 

* 4" electrode spacing 
** F~nal surface 

DATE Dec. 10, 1968 

A-19 

'T 

1.R. - HT .. tRID I. A. e1 IOT APPLI C 

PO 1929 

: .. coca~-~ 
··-·-····-, ---··---·-c--,11_,.;11-~1J 



. 

.. 

• 

HEAT TRCllTM£NT AFTER W£LO/NfT 
6~ HRS. @ 1'75°-/72~ 0r- BRIN£ QUENCH 
62.HRS.@ /600°-/6StJ°F-BRIN£ ~UENCH 
G-2_HR5.@ 117s"-J2.2.5°F-LIQUID QUENCH 
301/RS.@ /I00°-l/S0°F-rURNACE COOL 

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

BAS£ METAL ;lT WELD METAL tT J.ICAT AFFE.CT£D ZON£"J.T 
.,.,0 °F 18 +-10 °r 80 -+,::..;OF 33 
+!()OF 21 1-/0 °F 4-0 . + 10°F +I 

,. 
t 

+1o·r !30 +I0°F SS +-10 °F 31 

0°F 2.4 o•r. 36 
0°F 2.S- 0 °F 13 

0°F 2.0 0°F 2S' 

f)ROP WEIGHTS 

BAS£ METAL fr W£LD . M£TAL Jr H£AT AFF£CT£D ZON£jT 

+20 °F F .,20 °F F +20 °F F 
-#20 °F F +20°F F +20°F F 

+30 °F F "-30 °F F +30 °F NF 
~4() OF F +4-0 OF F +30°P NF 
+ao °F· NF.· +so•;: F +2S°F F 
+70 °F NF +70°F NF +2.E;oF F· 
+~0°F NF -1-70 °F NF 
+60°F NF -1-~0 °F NF 

PQ 192. 9 
DAT£: /2.-JO-b8 

A-20 
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....... 

UO• UOO• t 

NAY SHIPS 

D 
ASMI 

SICTI 011 I 

•ILDIHQ HOCUI 
Electroslag 

MATCllAL IPIClrl~ATIOlt 

· P-3 \SA-302-B) 
NIAT TlllATMlNT 

See reverse side 

THE BABCOCK 6 WILCOX .COWliHY 
BARBERTON, OHIO. 

rLUI NAiii OI COlllPOllTIOll 'llHCAT TIMPCIATUll lllTllPAll TIMPllATUll 

Linde 124 lO ., 11111. N~:. ., MAI. 

TY,, or IACIU, ,,,.,, 01 OAll ANO COMPOllTIOll 
. NA 

AlllPI, YOLTI, CU llllT, 'OLA ITY 

Al terri.a ting c1Jrrent 
II II or ILICTI 01, 111. 0 A, 

1111 or "LLll Wiii, Ill, DIA, 1/8 
LI OUI 0 "lllTIAllT 

LOCATIOll 
..,~Se 

J d 

!cation 

Four:s1de bends (Split into 

rlLLll MITAL llOUP NO, 

A-2 

ALL c.D MITAL TDll LI 

CONTRACT NO, --·...;.!·~:...;.:·4.;.;;•::S~----
SP EC" I CAT I ON UO. _!.._. -__.· ~ ... 4....__·_.;_._'.._~ -.._. _ 

MITAL TNICHUI 

~-3/8 .... 

9 

er.so:: 
702 

-

1,.AY( 

NR 

.· A 

•• 

lf'!CIMIN 110• OIAMITll, 111. AHA IO. 111. \'llLD POI NT '" TlllllLI ITI. ,., ILOtll I Ill ,. HD AllU • .. 

- ?a·. 
. 

T'tPl tittun ... ACT Tar AT "' . IA<llr MIT.AL. rT,UI, 

: WILD MITAL ~ee reverse s1ae "·""· :NEAT A"ICTIO 10111 •T ••• 

wr CllTlrY THAT TO TNI lllT or oo• llOWLIDll TMI ~TATlll&llTI •ADC. •• 
THIS UCO'IO HI CO'IHCT AllO TllAT Tiii Tlr' llLDt ftll HIPAllO, 
WlLDlO AllD TISTI~ Ill ACCOIDAllCI llTM Tiii APPLICASLI a.1c1r1CATIOlll. 

• ~l 

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

r ..... 
DATE_-_;, • 

. , 1963 

A-21 

-- . - . 

. ... 
·-· .. 

"·I IL -UiM' 
.. .. 

. -.... -... 
,, t •!l .. -- ... -· rT.Lll . -·· - ... . rT.• ••. 

. .. 
1.1 .... -·-- I·~~ IOI' Uft.ICAILE 

·ro 1930 

.r .• ·- ··-·· 



~· 

' l· 
! . 
i 
I 

r 
I 

! 
! 

• I 

. I 
. ,. 

., 

HEAT TRE/ITMElfT AFT€R W~L.D/Nt;. 
6 .. H/19. e ,,7s•-11as•F-BlllN£ QIJENCH 
6. HRS.• 1(;1)(J•-1,G()° F-BlllNE QU£NCH 
Sz HRS. s ll'IG'-122s• F'-LltitJID QUENCH 
30 HRS.• 1104•-11s-o• F-FIJRNACE C()()L 

CHARPY-V NOTCH IMPACT$ $ e.1-9 n: LA$,. . 

811$£ METAL (~T) WELD METAL (-lTJ HEAT A~"E.'CTED ZONE (t7) 
+IO'F +4-
+J()•F G2. 

"''o•r IS 
+tO•F 32 
+/().,. so 
.,.,o•r 44-

. BA6~ .METAL (*7J 
1'2,()• r- F 
.,.afJ•F F 
.,.,o•r F 
-+30• F NF 
+SO'F F 
44.l)•F . NF 

· 1-4.(}°F Nr 
+3S°F F 

+tb• F' 10 +20•F ?8 +10• F &5 
+I0°F ?2 +~·r 'a. +10°F G2 
.,.,o•r '~ .,.+o•r tt+ ~1fJ•r 5'4-
+1o•r. 'IS -1-3o•F S'f -J0°F 10 
+1o•r I~ 1-a.o•r ?2 -1o•r ~s 

+1o•r If- +10°r 3'1 -/0°F . (10 

+4o•F f() o•r 4S 
-2.o•r ~I -1o•F ,7. 

DRDP WE/9HTS 

W£LD METAl-!i7J H£AT AFFECTED ZONE(~7J 
+2.0.,,. F 
-1:2o•F F 
1-/tJ•r F 
'930°F F 
'-4-IJ•r NF· 
f.~·; NF 
#30°F NF 
130•r . ,. 

A-22 

+2.fJ°F 
.,.2o•r-
.,.,(). F' 

+30•r 

1-30°r 
1-40°F 
.,.'ff) op-_ 

. + 4-tJ•r 

pq 1'130 
DATE:• 10-10-&s 

~ 

F 
F 
r 

NF 
r. 

NF' 
NF" 
Nr 



A 

• H-',0)56 Base Metal: 6-3/8" thk 
SA-302-B 

Parallel weld groove 
side walls 1-3/8" + i;e. 

apart 

RECORD OF TEST RESULiS 
THE BABCOCK i WILCOX COMPANY 

BARBERTON, OHIO 

·-----------------------------------------------------.-----------------------_;,,~--• "CT OJSTCNER General Electric 
ASME C.ode Weld Test Plate (Electroslag WS-40) QJSTCMER ORDER NO. 

TEST NO. ASSOCIATED PROCESS QUALIFICATION NO. BaW CONTRACT NO. 

PQ-1931 610-0111 

DESCRIPTION OF TEST 

WELD CHEMICAL ANALYSIS 
c .... SI p s Ca NI Mo cu 

.20 i.a:;:::> .12 • 01 '1 ' • V4:: l. • Q') .~8 .-sQ .1q 

BASE METAL CHEMICAL ANALYSIS E-61 >~lQ 
c MN SI p s Ca HI MO Cu 

.21 1. ~2 .18 .01a:; .0~4 .04 .60 . a:; i:; . 10 

BEND TEST: TYPE NUMBER RESULTS 

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

·~CED SECTION TENSILE (TRANSVERSE TO WELDl---------------------------------

,l 

· -CIMAN 
NO. 

wno METAL 

WIDTH 

TENS It r 

THICKNESS AREA SO. IN. LOCATION 
OF FRACTURE 

'HCIMAN. DIAMETER AREA SO. IN. YI ELD POINT TENSILE E LONG 'A RED AREA 
NO. PSI STRENGTH PSI IN. 2 .. " 

., 
iARPY IMPACT TESTS 

TYPE 
LOCATION 

... -----
!JP WEIG-IT 1MPACT TESTS 

LOCATION HEIGHT 

~----S;:;-.e_e_reverse side 

tm 

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

See reverse side 
___ ;;...._ __ _ 

WEIGHT TEMPERATURE °F 

• 

, 

.. . 

F • FAILURE NF a NO FAILURE :2~~-
::s 

: 

£)I' fl.! -!-7~1 BY E 
)lov. 1,, 1968 
---------W111USSED 

A-2 

\ 
.. ~-----····"'--



• 

.. .. 

CHARPY V-NOTCH IMPACTS 

JC Ail ON T~P. OF. FT. LBS. 

TW£LD +/() 4-7 .. 

" +/O 2.4-.. <#-/0 33 
,, +10 57 
,. 

-"llJ so 

!...OCATION TE.MR "F. Rt-SliLTS 

.i7 W£LD +2.0 F 
,. •• +20 F .. ,. +(J~ Nf:" 
•• " "'30 Nie-.. •• +20 ·F 

PQ 1931 

OAT£: //-/- ~B 

LOCA710N TEMP. "F. FT. LBS. LOCA710N 

%T HAZ +10 C6 1T C3ASF: 
.. •• ~10 30 " .. 
.. . .. f.J~ 7S " , . 
,. •• -2.0 2.9 

,, . ,, 
• .. -20 2.4 ,, .. 
• . . .. 20 I~ .. ,, 

DROP W£1 r;.HT S 

LOCATION TEMP. 0r. 'RESULTS LOCATION 

~7 llAZ "'20 f" ~7 BASE 

" " +20 F 
,, 

" 
,, ,, 

+30 NF. 
,, 

" 
~ ff +SO NF ,. .. 

. 
" " +2.(J r ,, 

" 
" 

,, 

" •• 
II ,, 

W£LD£RS 
PIERSON - 5702 

I 

MILL~R -S-701 

A-24 

T£MP. "F. 
+10 

+I() 

+10 

-20 

-20 
-2.0 

T~MR 0F. 
+20 

+20 

0 

-2.0 
-10 

-10 
-2.0 

·-20· 

1 FT. Lf;JS: 

82. 

56 
74-3, 
30 
so 

fl£SVLT~ 

NF 
NF 
NF 
F" 

NF 
NF 
F . 
F" 

. r· 
f, 



THE BABCOCK a WILCox·cOMPANY 

tf i") 

~~-~ OF PROCEDURE 

MT. VERNON, INDIANA CONTRACT NO. __ 6_1_0_--::Q=l-2....,2-=---
5' EC I FI CAT I ON NO. __ w..;;;s;...-_l.i...;·. ~o __ 

- AND/OR OPERATOR QUALIFICATION TEST-QC 2E~-122 Code No. 23S* 
NAVS•H"S 
Z50•ISOC•I 0 ASM[ 

S[CTION J 

rx1 .UM( a 0~11·A.s.:.:.E. PJ..!.!,E 'rllf D SING~xP•~s , ... ~"''~"'=: 
LA.I ucT10N 1 • 1 llU !!JS':'cr. D"'"' L!J LJ ug I i 

QUALIFICATION "OSITION WUL Tl P~~ •·: 

Electrosla V.ertical. .r.A.L 
fjlAf[lll A., S"EC 1 Fl~4TIOll 

P-3 (SA-302 Gr. B. ~·Iod.) 
._(AT TllEATMENT MACRO. EXAM. lollCRQ, O_.•A • 

See Reverse Side N.R. N.R. 
FLUX .. AME OR CCMPOSI Tl 011 PA[H[AT TIM .. [RATUR[ INT[ll,.ASS T[M .. [RATUll[ 

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

TYP! ()F !'ACK!.." I STAID '" r,451 1 .. 0 CC'WP")$1 '!'fllN 

W[LOU 
SYWIOL 

NO. 

rvin 
1068 

N .A. Raco Hi-Hn-M A-2 N.A. 
AMPS 0 ~OLTS, CURRENT. ,.OLAittn 

Alternatin Current 
SIZE OF ElECT;oot, IN. OJA. 

SIZE O~ FILLER WI R[, '"· 01 A, 

LIOUIO PENUUNT 

N.A. 
MAGNETIC PARTICLE 

1/8" 

48-52 Volts 
EL[CTAOOE (XT. TRAVEL SPEED IPM 

1no1' .CJJ.'. IN. N .A. 
YI SUAI. INSl'ECTION 

Acee table 

. Acceptable/No Defects 
""li'lM.,h:;, · !'rccedure ~)ualir ication tor 

Cll" 51 ZC 

N.A. 

s 

TOP.CH t:•' 
FLOW r.4tr; 

N.A. 

Defects 

on.rig u:-a t l..:: 

-~. -----------.,----"'T""----r---'""T'--··-.,---C-H-E~M-1-CA~L-A~N-A-LY~S~l-S~-...-~~-'~N~o-. .....;.--,.......;..;.--..-...;..-,.-.....;.-,.----..----T"""'---(~ ,r•T't'" C '4" ~ ' SI CA NI '4l:J '! Ct1 C!I ~? ,., 

I I I I I I N • aj I · · I I I I I I ! 
REDUCED SECTION TENSILE (TRANSVERSE TD IELD) 

OIME~SIONS. INCHES 
S"C:C:MEN NO. UlA SO. IN, 

llEHO TEST 
(4) Side Bends Split into 16 - Acceptable/No Defects 

ALL IELO METAL TENSILE 

SPECIMEN NO. DIAMETEll, IN. 4REA SQ. IN, YIELD "OllllT ~SI •;:o;s: L[ STA. 1>51 

FT. LIS. ENERGY LOAD 
, ~ ... 'i:. 

.:t11T1 •v T~•r ro rut ~.: :P o• , .... AN0•1.Eo>GE TH[ STHEMOTS MADE 1"' N.I. =NOT RECUIRED 
f S ll[Ct'RO Alll Cl)lll~C:T ANO THA1 °'.'•'. TEST ofELOS WIRE .. llEl'ARED, i~s 

·.e:LD£D AND TlSflD Ill ACCOAOANCI ••Tit TH£ ..... LICAll.£ srrc1ncATIONS. .;:;7 2563 
*Revised 1/26/71. W. L. W. PQ _.,..,~-.,...,...-

ev 41 {/ ~ MT"·f-1';.;: . 

( 

. wr t11us£o_H_a_r_t_f_o_r_d_.;.(A_S_ME_ . ......:;..)_ 

:•.A.:.:t:Ot t.~~·· 

DATE_---.5-../~22.;;.:/~7_0 __ 
IABCOCK I WILCOX 

A-25 
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\ 

\· 

h'E,?T T~#L/#GNT 

OSCILLATION * 
3 second traverse 
5 second d;.te 11 _,l . 

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

' .. 
J 

o./ HAT.s @ /4'f7r"'-/?-?~'/ -#,,if?/¥£ pve-#cnt 
~ ~ #/'.s· t!'!1./t:4:' •• - /~rt:)~ - J;f'/#"4 P~~~,,,,., 
~~ ~5 €J //?.r~- 4""1rr- h/~..i£" ~p/~/e-# 
-iCtil ~""5 e #~e:?~ - //.r&?~- r-~""'4'e;er ~el:?~ 

.#/9.J~ ~c~L ,4r /(/.t:f'~ Q' /iM-7~L. ,/1.r 
-/,?? ~ A'~ r .::?~ /: ,,(//, /(// 

. ,,?~ ·-- ~- A/~#/ .,I-/ 1-1 :-:- r-
-.:&:J~ ~·-r-~ 

-?'~~ / 

A/; Pr /. /; := /t/L'~ L7 r /It/·~ 
/?'# .z -.?lttl'r° 
.#.#- -: 3t:J ~ 

Revised 1/26/71 W.L.W~ 
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·#~Z ~ ;r I 
-/,:?~- 4/,.::' ,,,,/ ,,,,.:;:-

-;;:1 :;.:- #.A:"~--

-.::?e?~ /. 
-~t?7 ~ 

/-7/t). ,?.r~·3 

A?/~-/.,_, 

'1/"9fir -f-fo?.;/.?e? 

.) 
.l 


