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ABSTRACT

This document contains FTI's best estimate of the initial RTNDT, 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 I and 2. Based

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

RTmDT is estimated to be 23.10F, with a standard deviation of 13.00F. 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 FTI's (Framatome Technologies, Inc.) best assessment of the initial

(i.e., beginning of life) reference temperature (RTOT) 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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FIGURE 1-1.

QUAD CITIES REACTOR VESSEL
SHELL COURSE ARRANGEMENT IN CORE REGION

Mark 60 (Course 4)

Mark 59 (Course 3)

Core Mark 58 (Course 2)
Region<
Area
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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 S1 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 1675-17250F, hold for 6.5 hours; brine quench
- Heat to 1600-16500F, 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 was 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," 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

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 RTNDT 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

4

2

z + x

Plate arrangement unknown

TABLE 2-1.

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

Wire or Plate
Lotn Heat No.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

550
770

1970
3170

U
U,
U"
U"

B5524-1
A0610-1
C1485-2
72445
406L44

Flux
Lot No.

U"
U"
U"
U"

Fab.'d

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

B&W
8688
8688

SA: Submerged arc weld U: Unidentified

°" Records indicated that the electroslag welds for Mk-57 were performed using the
following weld wire/flux lot combinations: 0L0794/8467, 37C06518445, 35A32013496,
and 36A16813496. However, data for specific longitudinal seams are not identified.
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FIGURE 2-2.

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

W +CW

d.cw

z- + x3 x

Plate arrangeme

Y 2

y

TABLE 2-2.

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

nt unknown

Wire or Plate
L nHeat No.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

220
1410
2610
3230

U
U"
U"
U"

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

Flux
Lot No.

U,
U"
U"
U,

Fab.'d
B_&

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

B&W8688
8688

SA: Submerged arc weld U: Unidentified

Records indicated that the electroslag welds for Mk-57 were performed using the
following weld wirefflux lot combinations: 0L0794/8467, 37C065/8445, 35A320/3496,
and 36A168/3496. 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

z -X

Plate arrangement unknown

TABLE 2-3.

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

Wire or Plate
Heat No

Flux
LotNo.Location

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

770
1970
3170

U
U
U

C1516-2
C1 501-2
C1722-2
S-3986

U
U
U

Fab.'d

B&W
B&W
B&W

CB&I3870

SA: Submerged arc weld U: Unidentified
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FIGURE 2-4.

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

z X

piate arrarigem~ent unknlown

TABLE 2-4.

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

Wire or Plate
Heat No.

FluxLotNo.Loctin

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

220
1420
2620

U
U
U

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

U
U
U

Fab.'d
_by__

B&W
B&W
B&W

CB&I3870

SA: Submerged arc weld U: Unidentified
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3. RTwT, CvUSE, AND CHEMICAL COMPOSITION

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

Quad Cities 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:'

Mk-57 27 hours, 56 minutes

Mk-58 44 hours, 22 minutes.

Stress relief heat treatments were completed at temperatures in the range of 1100 to 11 50 0F.

3.1 RT JT 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 PQs using this same RACO wire/flux

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

at 10OF using a load of 240 ft-lbs.

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.:
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TABLE I

Charpy V-Notch Imoact Data for Electroslag Weld POs

Stress
Drop Wt. Relief

Weld PQ .harpyData TmT-(

PQ-1092-C 38 33 41 18
P0-1138-A 52 30 50 (Surf) - 18

30 53 36 (1/4T) 10
PQ-1300 39 42 43 - 30
PQ-1309-A 60 50 35 - 18
PQ-1309-B 58 36 44 - 18
P0-1667 47 39 27 - 30
PQ-1822 36 70 42 30 30

64 45
PQ-1851 84 71 57 10 30
PQ-1928 30 33 33 25 30
PQ-1929 80 40 55 50 30
PQ-1930 10 72 70 30 30

75 16 14
39

PQ-1931 47 24 33 20 30
57 50

PQ-2563 59 47 49 (Surf) - 42
27 34 32 (1/4T) 10

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 RTNDT

discussed below.

No drop weight specimens were tested for the Quad Cities Units I 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 IIA.
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TABLE HA

Charloy V-Notch Data for Surveillance Electroslag Weld Metal4"'

Plant ID ICV30 o USE

Quad Cities Unit 1 10°F 350F 250F >100 ft-lbs
Quad Cities Unit 2 -300F 20°F - 5°F 125 ft-lbs
Browns Ferry Unit 1 80F 33°F 20OF 93 ft-lbs
Browns Ferry Unit 2 -10°F 10°F - 20F 116 ft-lbs
Browns Ferry Unit 3 -31OF -21°F -2rF 124 ft-lbs
Dresden Unit 2 -10°F 40°F 50F* 101 ft-lbs
Dresden Unit 3 40OF 110OF 65OF 70 ft-lbs
Peach Bottom Unit 2 40F 43°F 270F 110 ft-lbs
Peach Bottom Unit 3 20F 470F 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 RTNOT value representative of the

electroslag welds:

TABLE ilB

Electroslag Weld Test Data 1 °

1 18.8 6 -20.7
2 3.0 7 15.9
3 31.7 8 12.5
4 32.1 9 18.9
5 26.7

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

with the following requirements:

1. Determine a temperature, TNDT, 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 TNDT + 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, TNDT is the RTNDT.

3. If the requirements of 2. are not met, additional Charpy tests shall be

performed (in groups of three specimens) to determine the temperature, Tc,, at

which they are met. Then, RTNOT is (Tr, - 60°F). RTOT is the greater of TNDT

and (Tc, - 600F).

4. When a Charpy test has not been performed at TNT + 600F, or when a Charpy

test is performed at TNDT + 60OF 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 TmT data and the available surveillance Charpy impact data for the

electroslag welds, the RTNDT is controlled by the TmDT requirement. Based on these data, the

initial RTNDT for the electroslag welds in Quad Cities Units 1 and 2 is calculated using the TNOT

data reported in the weld PQs. The TNDT values range from 10 to 500 F. Taking the mean of

these values results in an estimated initial RTNDT value of 23.1 'F for the electroslag welds,

with a standard deviation (a,1) of 113.0 0F.

3.2 CvUSE Determination

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

and are presented in Table IIA. 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 Comositions (Cu. Ni. and P)

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.
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As shown in Tables III 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 III

Procedure Qualification Chemical Composition Data

Weld PQ

PQ-1092-C
PQ-1 138-A
PQ-1 300
PQ -1309-A
PQ-1 309-B
PQ-1667
PQ-1 822
PQ-1 851
PQ-1928
P0-1929
P0-1930
P0-1931

C Mn P S Si Cr Ni Mo Cu

0.20
0.19
0.18
0.18
0.17
0.19
0.19
0.18
0.19
0.18
0.16
0.20

1.28
1.50
1.26
1.34
1.31
1.41
1.40
1.49
1.49
1.50
1.52
1.52

0.017
0.017
0.015
0.012
0.015
0.019
0.015
0.014
0.016
0.016
0.012
0.015

0.018
0.027
0.017
0.017
0.015
0.015
0.015
0.011
0.014
0.013
0.014
0.021

0.18
0.19
0.16
0.14
0.14
0.07
0.14
0.15
0.16
0.17
0.15
0.12

0.08
0.09
0.11
0.10
0.12
0.06
0.09
0.06
0.06
0.08
0.07
0.05

0.31
0.35
0.33
0.30
0.29
0.25
0.27
0.36
0.38
0.30
0.26
0.38

0.53
0.55
0.51
0.47
0.51
0.57
0.54
0.49
0.55
0.48
0.51
0.59

0.24
0.25
0.30
0.22
0.23
0.20
0.23
0.18
0.19
0.20
0.20
0.19

TABLE IV

Weld .Consumables Chemical Composition Data

Wire ID

W-8349
34A167
36A168

C Mn P S Si Cr Ni Mo Cu

0.14 1.79
0.14 1.76
0.12 1.70

0.010
0.010
0.010

0.012
0.014
0.019

0.04
0.04
0.03

-- 0.47
-- 0.49
- 0.52
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TABLE V

_• z~runillon e-a and Beltline Weld Chemical Comoosition Data""17

Specimen &
Plant ID

MAI QC10'13*
TDI QC2b,13

MA4 QCI' 14

MAD QC1&l
4

M7L QC"'.1 4

MBU QCI'"
4

M6D QC1""
MDC QC1"'14

MD4 QC1=.14

MBY QC1 ''4

TAE QC2b.ls

C Mn P S Si Cr Ni Mo Cu

0.17
0.18
0.158

0.236

0.209

1.56
1.75

0.011
0.011
0.012

0.012

0.008

0.017
0.013
0.006

0.004

0.017

0.19
0.17
0.05

0.08

0.115

0.06
0.09
0.063

0.063

0.079

0.28
0.20
0.25
0.26
0.26
0.38
0.30
0.33
0.39
0.40
0.33
0.40
0.313
0.32
0.359
0.33
0.34
0.37
0.39
0.37
0.41
0.32

0.45 0.17
0.49 0.18
0.45 0.136
- 0.19

0.45 0.138
- 0.19
- 0.20
- 0.24
- 0.16
-- 0.21
- 0.19
- 0.21

0.503 0.129
0.14

0.522 0.122
0.16

- 0.16
- 0.17
- 0.17
- 0.17
- 0.20
- 0.12

TAT QC 2b'l5 0.216 0.008 0.018 0.126 0.091

TBP QC2b.15
TBI QC2bl 5

T6K QC2b.15

TBM QC2b'ls
T72 QC2b.ls
TAP QC2bls

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

Specimen &
Plant ID

ESW Weld
D3C.1

C Mn

0.21 1.78

P S

0.011 0.015

Si Cr

0.32 0.07

Ni Mo Cu

0.30 0.51 0.20

KAE D3c`17 0.220

KAL D3M'17  0.197

K6L D3`ll --

K6A D3c'l? --

KBM D3c' 17  --

KST D3c'l? --

KAJ D3c ? -

KAD D3c'17

0.009

0.008

0.016

0.019

0.176

0.144

0.064

0.056

0.332

0.282
0.33
0.41
0.38
0.36
0.38
0.34
0.34

0.550 0.191
- 0.29

0.520 0.171
- 0.18
- 0.24
- 0.23
- 0.22
- 0.19
- 0.21
- 0.21

Peach
Bottom 2 ,3d"e

0.17 1.41 0.015 0.013 0.09 0.05 0.21 0.53 0.21

" Quad Cities Unit 1
b Quad Cities Unit 2

c Dresden Unit 3.

d Beltline weld data

* 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 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 Quad Cities Units I 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 Electroslaa Weld Data8 -'1°'

Plant ID C Mn P 8 Si Cr Ni Mo Cu

Browns
Ferry 1
Browns
Ferry 2
Browns
Ferry 3
Peach
Bottom 2
Peach
Bottom 3

- - 0.012

S - 0.010

- - 0.011

- 0.30

- 0.33

- 0.28

- 0.10

- 0.20

- 0.11

1.43
1.46
1.55
1.57

0.010
0.012
0.009
0.009

0.19
0.19

0.08
0.08

0.32
0.32
0.40
0.41

0.49
0.49
0.50
0.51

0.09
0.10
0.11
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:

Element

Copper

Nickel

Phosphorus

Content
(w/o)

0.190

0.311

0.013

Std. Deviation
w/o

0.048

0.051

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 RTNDT 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.

C.A. Campbal
Materials and Structural Analysis

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

M.J. [(Van Date
Materials and Structural Analysis

Verification of independent review.

K.E. Moore, Manager bf
Materials and Structural Analysis

The document has been approved for release.

D.L. Howell, Program Manager Date
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UI ,0@1-I THE BABCOCK & WILCOX COMPANY

BARBERTON. OHIO

"CORD Of PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2EU-1"22

T -- ,JoeNo
610-v098 InItlal A#ooiloation IAT*10-14-05

pCEOIUu5 NO.

I PQ-1 092C-2
*W-1 62-3
VRA-A

LDING PROCESS 8 @55 rJLT PASS 0i i ii iARC-

.Ec.mla, .. IXboubil EIjCtI I II
,TERIAL SPICIFICATt1 P2

OMAN MTAL THICKNESS I-Lat METAL 0O0 15. IFICA ION NO.

. ' 6-14"1/ Reld Avey HI-W•M-o Pressure
; SACxKINOsiRr USED HRI NEAT TEMPERATURE INTER PASS TEMPERATURE FLUX NAME O• COMPOSITIONvts In I 7I M Not i " In 24 20 X 15D
.L C1,ARACMNISTICS (V&I ,A.C. ON D.C.)A , tyrning Current 48-5i2 Volts 6W0 Anys..
%5 FLOW RATE POSITION Of PLATE 0R PIPK ULTRASIOC TEST LIQUlO P[N4TRANT

lot., AmATZ,1- vertical. Nooo Ig ab [u,,.e,/. o Do,,., t~r Awl, feeble
kNET IC PARTICLE IAIAH N MCft EXAMINATION MICRO, EXAMINATION POST HEAT TREATMENT

%lZeptbe f~tRO Deet Ac geifgbbltMgld NtRgimd See Adached Sketch119 Or 9LXCTRWZ INSET 9AS COMPOITICK. TRAVEL SPEED INCHEI PER MIN.
1~.Di. H dAS 4"Mmn. DwI Im, ,-1/8 " Dia ,. I N o t A ft ll c b l e l3 s elllotl an io e 8 / i , D e lT.- -

ELDERS NMw LC O.SM
R. Reese 6136 - IN...n

fSIR-111 on !R w one - o l 1; te vertical psition byeltrosg wo wes sni
`o1r wim w 1 24 x.

WELD CHEMICAL YSIS
S.I P I. Cr I I in C_ . .II Not Reaulred I I III

REDUCED SECTION TENSILE (TMNSVERSE TO WELD)
SEIA O *I ULT N.ATE . S T. TEN9 ILK FRACTURE

a 4... LOAD Les. STRENGTH Ps I OR LOCATION

SIDE BEND TEST FREE BEND 7&
our Side •n-Acceptable MeNo s) .. t Reuired

ALL WELD' METAL TENSILE
SPIECIMEN II

o. DIA. AREA SO. IN. V1YLD POINT PSI. TOM. STE. PSI IN - RIO AREA S

I'• f R •tOir•d I,

HARPY IMPACT TESTS TYK-- OR 0T. LOS. ffwRGY- LOAD
SPECIMEN NO. FT. LOS.. I SPECIMEN FT. LBS.

See tached I Sk__etch

WE CErTIFY TIAT TIE STATEMENTS MADE IN 'MIS NECONO ANE CORRECT MO THAT THE
TEST WELDS WERE PREPAOD WELDED, *41 TESTED IN ACCOROAN¢I WITH TNS R[OUIR.

JITS Oft A.5, USC.I.. Alls USN MIL.SrD.27I OR NIAVNIP2 I5O.100.I.

D'-. 10-2845 p ioNt

WaTsEato C- Zenon D.C.A.S.O e0 I,

PQ\-io90C-
wCOCK a VILCOX GahoAmv

..... I

iiy -LGAZL L I

GoCcLL-#31. A-2



rr
I;

F-LEJCTRoebLAcm DouaLg F-LMCTRCo~re- V~uJt r A. C-.
4B -. ZVo&.rf CoooAMP* OlbollLaA,-,o,. PEo4ejl..DAL1.

olPw"Smlz A)- UM ~I^%. ~t a EJ~L IrFAcTI.

PQVoL M14 t* 00 K 1&3 a

~pi oqt.c- z. 0007" I.1I M. 8406

POL y~a,.z4FIPco6Y 3V 'oJo-ad IF.,PAc.T P4 -;? 170 \".&L:

L Loc.A-ri k F Ift

HF.AT AjrwccED7&C 4o0. o

.Fr LtM
70.0
5e, o
353. 0

Pr L.bd

4,10. .

cP aac. 40m- 1es4c@IIo~-Ia!FfdJTA UNC

S-Ftrs RawerP is Hab~i iiioo-timao Fupti~acuv- CaOL..

f1- VFC.~k. 10rr ovSa. o

DA-fW It-C.-eo
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-CORD OF TEST RESULTS
TH4E BABCOCK 3WILCOX COMPANYý

BARBERTON. ONI0

o l ..... . .. . . .. .. . ...e " ..... ....

:JECT

A,,i., Code: Weld Tezt Plate (Electro Slag)
SCUSTOMER u.•r;•;~r

0 RPower I~ouinmen'

OJSTOMER ORDER NO.'

;T NO.. ASSOCIATEO PROCESS UALI FICATION NO. BUW CONTRACT NO..

a T e e tu .n • ue... ... . .. . . I -0S...' I
d F eat% Treatment -PreltminaryCuench -I750-1800'.F. "OD.

:'•,- !!ZB-A

;CRIPTION OF TEST el___QT110 ý ob]o 00 0F _
Final Ouench 1600-16500F. MML) 6-1/2 hours. Brine

HKLD 6-1,2 hours. Water Quench to below' 400°.7.. Str" s-75 12250 .
• .'. CF. HOLD 18 hours. Furnace cool to below 6009F." n,

WELD CHEMItAL ANALYSIS

M Um " •_...._S I '"C ' .. Ni MO

' _ .. _. . .__.017 1 71 027 '09 .5 • .55 •.25.

.. ... '. BASE METAL CHE4I CAL ANALYSIS .

c So P *' S I -Cm NI I ':MO '." .CU -" '

.' 1.57 .28 .015 " .020 . '.14 I.69 I.1 Iy24'I
I -'I I . I . • I I . I;... .... , -*.. '.-.*'*;T

I I 1 '
r.

NUMBER 4 RESULTS' Satisfaf'iqD TEST: TYPE Side

• . ;, ,,-=- ..,.., ,... - k. :; . '?,.. _

%JCEO SECTION TENSILE (TRANSVERSE TO
. ." .. . '

wLD)
_

., . .. ;:, e.' ." .' ";-'•;':S ".'- t•#A,('•'_:-,!•;:".•o!i"--4•.

SPECI.I' WMATH -THICKNESS "ARA . ULTIMATE ULT. TENSILE .LOCATION.-. ';

NO. LOAD LBS. STRrNGTH PSI. 'OF:-'FRACTU '-

:-.':.";: .00"1" -2.934"1 2.936 sC.'" 252,000 85.820 .Weld
.. _.._._- 1.031! 2.944" 2.947 s• ' 262.000 _'-- 88,900 Weld
• -. _.'_-A 1.0)0" 2.682" 2.662 sO " 244,500 91.160 Weld

I i.00O" 2.850" 2.850 so " 250.'00' 87.700 Weld........................................ .. :- ::.....:•....:.:.:;,i ... <.•:;.•,::

L ACLD METAL TENSILE .. ...._... .._' ' ". ' . '
3rci .AN f DIAMETER AREA S " . YICLD POINT' TENSILE E LONG % - . 1MRED:AREA.'

" .PSI STRENGTH PSI IN. •2 -

____"__" "__..505"2,.65.'8 005 0.0 'A A.
-'.; :"..-.5 5".2 so in.6 ,0 87 ,500.' 2•5.0, . .. "":':• 6•"

.1

. ...-. A '.504" .2 cc in 66.500 87.000 25.5 '' 60 : -.

0: 
11HARP'Y IM.PACT TEST'-

TYPE V-Notcji. AT +1c O
FT. LB6.1PCA'rION

!.14 5:A7
DP0' WEIC~'4T IMPACT TESTS

L OCAT ION . 1E104T

IT 49.

.11 41__ __ _ _

ý12.0, 30.0 . tO.O0

240 FT. LBS.
LA!hA 2XANSIO
.044. .;51, .43..
.02o•4..o .0o0

ENERGY.- LOAD.

30.0, .5-.0 3e. L,0.
64.0. 5S.0. 70.0
78-0 CS.0. 76.0 .o52 .

WE IGHT

60,p

m TEMPER

.+20' +10 0 -20 -I

a.wF F NF
,•.•" N ' ;,F

,,L7 -r' 51

ATURE 0 F

40 -50 -60 1 -70 1-80

.14u RF.F F I

Nv NO FAILURE

'" lli l'lA *1 y.fi.I J

I FAILURE

IAl" IIC 24 I9 . G WI TNESSED '"'
.I .t '.1
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I I

go.11 01-2 THE BABCOCK G WILCOX COMPANY

BARBERTON. OHIO

r 'ORO OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E•-122

A TED JOE NO. I A I SPROCE&DURE NO.

610-0111 INITIAL APPLICATION I 5-26-66 I PQ-1300 WS-40
WELDING PROCESS I SiINE pass 04JLTM PASS MJLTM ARC

Blectroslag IXIDouble Arc
MATERIAL SPECIFICATIqN

P-3 (SA-302, Grade B)
PMEITAL THICKNESS FILLER METAL GROUP NO. WELD CLASSIFICATION NO

6-3 8" RACO Hi-Mn-Mo Pressure
IS BACKING STRIP USED PRE HEAT TEMPERATURE INTER PASS TEMPERATURE FLUX NAM4 OR COMPOSITION

C] YES .,No I 70 0F. MIN. Not Appli able LINDE 124
WELD CHARACTERISTICS (IVA) IA.C. OR D.C.)

Alternating Current 48-52 Volts 575-625 Ams
GAS FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIOUID PENETRANT

Not Applicable Vertical coeD able/No Defec L Ao licable
MAGNETIC PARTICLE RADIOGRAPH No MACRO EXAMINATION MICRO EXAMINATION POST HEAT TREATMENT

Acceptable/No Defects Acceptable/Defects Acceptable Not Required See Reverse Side
SIZE OF ELECTRODE INERT GAS COMPOSITION. TRAVEL SPEED INCHES PER MIN. Not Applicatl
1/8" Diameter [ Not A plicable Oscillation 48"/MIN. Dwe11 Time 5 sez
WELDERS NAME CLOCK NO. SYMBOL

. R. ReeseI--I-- - - -

REMARKS- a~* CA ý& V~ ý& W.Io. XS
process using 1/8" Dis. (RACO Hi-Mn-Mo Filler Wire with LINDE #124 Flux. See Reverse Side for
Groove Configuration., ..

WELD CHEMICAL ANALYSIS

WMN SI P s Cr NI MO Cu

1.26 .16 .015 .017 .11 .33 .51 .30

REDUCED SECTION TENSILE (TRANSVERSE TO WELD)
SPEC I•EN DIOENSIOMNS ULTIMATE ULT. TENSILE FRACTUR%

NO. WIDTH THICK. AREA SO. IN. LOAD LOS. STRENGTH PSI OR LOCAT Of

Se Beverse Side

SIDE BEND TEST FREE BEND TEST
Tour Sid Re - Ac1eptable/Ng Dafpntfq ApXnf-Ahlh

ALL WELD'METAL TENSILE
SPEC IMEN PSI ELONG

NO. OIA. AREA-SO. IN. YIELD POINT PSI. TENS. STA. PSI 2 RED AREA

.... Noa, Reoquire, ..

CHARPY IMPACT TESTS I TYPE MO•OR a . u OF "d-kU FT. LOS. ENERGY LOAD

LOAIF.B CATION FT. LBS.
Heat Affeced Zone 104.0, 76.0. 114.0 Weld W..tal -I 39.0, 42.0. 43.0
Base Metal 94.0. 76.0. 82.0 1

WE CERTIFY THAT THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AM6 THAT THE
TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE WITH THE REQUIRE.
MENTS OF ASME, U.S.C.G.- ABSS USN MIL.STO.176 OR NAVSHIPS ZSO-I500.1.

)ctober 17 1966 SIGNED

WITNESSED R. Remark. D. C. A. S, 0.

PQ - 1300
±35_

C 4 WILCOX COMPANY

(L10dL
IAOCOCI

By
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ELECTR051-A.GWELD A.C. 4-8-5?- VOLTS S75-GZ5 AMPS
4-§"/MIt OISCILLAMOM 'SP-EED '5'5EC. OWEL.L-Tt~e

YeDIA((AC.O)MI-MM-MO0 FILLER WIRE WITH tNDE* IZ4- FLUX~

REDUCED ZSECT ION 'TEN5 'E (-RAtJ3svpRsET-o WELD1
5.PECIMEN DIMET3SIGNS AREA LITIMATE ULT.T-rM51LE IFR~ACTURE

wo. UjJkj7 -rMICK~. sc.IN. LOAD LBS. STR. P.S.I. ____

PQ 1500 1.007" 3.175ý 3.1171, a-rr,ooo 83,aoo WELD
PQ 1300 1.0011" F-785" Z.-78811 Z37,OO0 64,'150 WELD
PQ 1 300 .919te ?&95G Z.95Z7 var.,O00 80,500 W.AELD
PQ 1300 1 1.008" 3.937" 3.9G8" 53Z.000 as.rG0 WELD

HEA^T TREATMENT
MRS c 1G7-I~a5 - 1EQUE~aCH

r-VMRS, I00*IC.5eF- BRItMEQUENC.H
'~HRS% 1 175ý-l ZZZF - LIQUID QUENCH

30 HfRS@11 I00*- ItSOF - FURM4ACE COOL.

PQ 1300
WELD IM~VERTiCAL POSMTO?)

A-6



Bou 101-2 THE BABCOCK & WILCOX COMPANY

BARBERTON. OHIO0

"-O•RD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2E4-122

ASSO. JEtD JOB NO. IUA I |rKm.LuW(R NU.

610-0098 INITIAL APPLICATION I 6-7-66 PQ-1309-A
WI[NG peocSS z1ectroasag and rssa, MULTML PASS MULTM ARC
Automatic Submerged Arc Double Ar o

MATERIAL SP[CIFICATIqN PP-3 ,(a-•5o-s)
P EMETAL THICKNESS I AVI "T RU N0"0 WELD CLASSIFICATION N,

,6-1/4", IRACO Hi-Mn-Mo & ASW Mn-Mo-Ni Pressure
IS BACKING STRIP USED PRE HEAT TEMPERATURE S 5 MPJPA FLUX NAME OR COMPOSITION

5; YES M O S 70oF MN-ASA 300oF MIN. 1A1-10o .A"%e Electroslag LIND t
WELD CHARACTERISTICS IV&I] (A.C. OR D.C.) Eleotroelag 48-52 Volts 600 Amps Auto Sub Arc LINDE
Alternating Current Automsio .gbe~d Arc 30-4 lts 450- g Amos

GAS FLOW RATE ~ POSITItON OF PLATE OR PIPE ULTIASONIC TEST LIUI PTWi5 TRANT

Not Anplicable ES-Vertioal ABA-Flat Aooeptable/No Defects Not AD~licable
MAGNETIC PART ICLI READ IOGRAPH No MACRO EXAMINATION MICRO EXAhIATION POST HEAT TREATMENT
Acceptable/No Defeots Aooeptable/Defect Not Required Not Required See Reverse Side
SIZE OF ELECTRODE INERT GAS COMPOSITION. Travel Speed Inohes Per Mn. AS- 101" - 12'" KIN.
1/8" Diameter jNot Applicable ES3 Osaillation_48" NIN. Dwll Time 5 sec.

WELDERS NAME CLOCK No.,.
R. Reese - T. Starnes - V. Clonts 6136 - 6376 - 6149 I None - YS - U-11

or& . Procedure qualification ?or ;-ding P-3 material by Combination EleotroslaI and Automae. c
-mei'iea Ire prooes3. 'Eleotrosala weld in the vertical position using 1/8"Dia. (RACOMH-Mn-Mca Fil'-e

wire with LINDE 9124 Flux. Auto Sub Aro in the flat aosition using IIB"Dia. (ASW)Mn-Mo-Ni Filler
'-th CIDE 60 Flux. WELD CHEMICAL ANALYSIS See Reverse Side-Groove Confiaurat° - s, I cr I'°' N1 Cui * l

---- , ,See [Reverse Side,

REDUCED SECTION TENSILE (TMRI qVERSE TO WIELD
SPECI lMElND INK"'IaE I ULTIMATE ULT. TENSILE FRACTURI

NO. WIDTH THICK. AREA SO. in. LOAD 1I. 5TR5NGTH PSI ORt LOCATI
S.e Reverse S .de

|nSIDE SEND TEST |FREE BEND TEST,

.Four Side Bends -Acceptable/No Defe;tj Not Required

ALL WELD" METAL TENSILE

NO. CIA. AREA SO. IN. YIELD POINT Psi TENS. STR. PSI IN a, RE A

N eot eguired ......

CHARPY IMPACT TESTS i TYPE[ Y-Notch a +10 oF 40 FT. LOS. ENERGY LOAD

SPECIMEN NO. FT. LBS. I SPECIMEN NO. ET* LBS.
See Re erse Side

WE CERTIFY THAT THE STATEKMNTS Mh0D IN THIS RECORD ARE CORRECT &NO THAT THE
TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE WITH THE REQUIRE.
MENTS Of ASME. U.S.C.G., ASS4 USN MIL.srO.T27 0R NAVSHIPS 50-1500.1.

PQ- 3.O9-A
;275

J7une 23- 1966 s I GNED

WITN•ESSE R. Y. Brown. G. S. APED
B A WILCOX C

A-7
V



a

COMBINATION ELECTROSLAG 4 AuTO SU3 ARC WELD

DOUBLE ARC ELECTROSLAG WELD
A.C.+ 48-52 VOLTS GOOAAMPS
OCILLATION SPEED 48"AIN DWELL TIME 15 SEC
WDIA(R/tCO)H I-MN-MO FILLER WIRE
LUNOE* I E4 FLU)(

AUTO SUBARC

II
!
|i,

ELECTOSLAG
WELD

AUTOMATIC SUBMERGED ARC WELD
A.C. 30-3. VOLTS 450-1OQAMPS 10"-I.u/MIM TRAVEL SPEED

' DIA (AMERICAN ST'EL WFt RE) MW-MO- NI FILLER WIRE-LINOE*08 FLUX I

r-p r-%*%
- ._________- L l~.d a-hLb 3 Lovabr hp. -kU.w IN~ f w.

16PECIMEN
113%

-r ieION3 AREA
c~r mI J

UL.TImkTE ULT -rE1JSILE
LOAD LINS, 15YrR T RS.12.980" 3--...-. 1

PQ 130c9A
PQ g3oqA
PQ 1309 A
P0 1304A

1.000"
1.00011
1.0011,

aa.to

Z-10"
Z.980
2. st0
B-010

C-~

253,000
P-17, 500
255,000

111%^frv

6+1900
8G, rG0
84,720R" ~'

FIRACTL)R E

SLAG WELD)
5LAC' WJELD
SLAG- WELD~
5 L A -W g L -.1 I 'i m"Jv I C.. I~1 roE&.iJlwm I . I1 I

C H AR i t-kin-re w itjpjr-r-, + IOf 94.n fT- I Ptg%-9 NrfCS L-OAM
.h --

A i.LQ .. . ..
I HITFKCrc ZONE OW •uSA'ACtAUITOSBLARC WPIELD

I BASE METAL
EE QAGWL±Dw__P _

I FT. LBS.

895.089.0
GO.O

4a.01 6qo.o

8 50..0.... ...

FTr. LBS...
?S,#?.O ..

87.0
95.0

..... •5.O

ELECTtRO5LAG. WELD
BASE METAL
AUTO SUB ARC WELD

C..
.18
.18
.o8

CHEMICAL ANALYSIS
MN .a 9_.. C-R
1.34- .OIZ .017 .14o .10
1.1+ .012 .018 .25 .15
.- s o0i5 .01oG .4G .07

.30
.157
.48

.4-7

.48

.4-5

u.z

.z0
.19

HEAT TREATMENT PRIOR TO SUB tRC WELD
HEAT TREATMENT PRIOR TO SUBARC WELD
HEAT TREATMENT PRIOR TO 5,UB ARC. WELD
FINAL STRESS RELIEF .AF•Lk wi.o•w6

I HR/INe IG750-I7Z.5°F BRINE QUENCH
IHR/lN@iGO0o°IG65OF BRINE QUENCH
IHR/INGII•715-I?-OO"F LIQUID QUENCH
I8HRS @f100_-1150*F FURNACE COOL

PQ 130oA
ELECTROSLAG WELD IN VERTICAL POSITION
AUTO SUB ARC WELD IN FLAT POSITION
DATE G-Z9--6 CHEMISTRY REVIZED 7-22--4

A-8 F



a

SOw 501-2 THE BAICOCKt & WILCOX COMPANY
BARBERTON. OHIO

f "3RD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2E1I-122

ASSt TED JOB NO. JDATE 1PROCEDURE NO.
610-0098 INITIAL APPLICATION 6-8-66 1-lzG9-.

WIELDING PROCESS Eleoatrosla. and. .f . LTr P PASS SLTI • AIRC
Manual Metal Ara X
MATERIAL SPECIFICATIq4

P3 (A-302-B)
Pi M ETAL THICKNESS FILLER NO. WELD CLASSIFICATION NO.

X 6-1/4" IRACO Hi-)M-Mo & B&Wa 8015 .

S 1•I STRI P USED e L. PA EaJAT.RIL lX NAME OR C STIQYxs [ NO .0 j la f ? Q • .... lrf 1,'. ' -

WELD CHARACTERISTICS E1eotroslag-Alternating Current 4 8-52 Volts 600 Amps
Manual Metal Aro-Direct Current Reverse Polarity 22-26 Volts 185-265 Azrip (3e. flc-.r.-
GAS FLOW RATE POSITION OF PLATE OR PIPE IULTRASONIC TEST LIQUID PEHETRANT

Not Applicable Vertical lAcoep able/No Defects Not A.--•.-
MAGNETIC PARTICLE RADIOGRAPH No MACRO EXAMINATION MICRO EXAuMIATION POST NEAT TREATMENT

Accepta.ble/No Defects Aaoe table/Defeot Not Required Not Required See Reverse Side
SIZE OF ELECTRODE INERT GAS COMPOSITION. TRAVIL SPEED INCHES PE4 MIN.

1/8", 5/321_, & 3/16"0Dia Not Applicable E.S. Oscillation 48"/MIN ,1r.1-11 .. T•.,
WELDERS NAME R. Reese - E. Sylvester CLOCK NO. 6136 - SYOL None - ....

D. Sinnett - U. Palinkas - 0. Thompson 16125 - 6092 - 6276 HU - BZ - U,

REMARKS Procedure qualification for vlding •P-3 material by combination Electroslag and M...•t! -"
Arc process in the vertical 'position. Electroslag using I/8"Dia. (RACO)HM-Mn-M.o Filler Wi_-F. ,,il
LINDE #124 Flux. Manual Metal Arc using 5/32," & 3/16"Dis. (B&W)6UI5 Electrodes. See v,:- .t
r -ove Co-nfigur-ation. WELD CHEMICAL ANALYSIS

MW sI P S cr NI Io Cu
I See Revfrse SideI I_

REDUCED SECTION .TENSILE (TIMN VERE TO WELD)
SPEC IMEN D lIENS IONS ULTIMATE tULT. TENSILE FRACTURE

NO, WIDTH THICK. ARIA SO. IN. LOAD UlS. .TRE•NGTH PSI OR LOCAT.C

See Reverse aide

SIDE BEND TEST FREE BEND TEST
Fot.- Side Bens - Accepable/No Defect; Not ReQuired

ALL WELD' METAL TENSILE
SPEC IMEN I P EPOI1  S

NO. DIA. I AREA $4. IN. YIELD POINT PSI. TENS R. $O i IN 2" RED ARE,

Not Reauired I

CHARPY IMPACT TESTS TYI V- 0Ot a +U F FT. LoS. ENERGY LOAD

SPECIMEN NO. FT. LBS. SPECIMEN NO. FT. LBS.

See R erse Side_.....

WE CERTIFY THAT THE STATEMENTS MADE IN THIS RECORD ARE CORI

TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE

MENTS OF ASME. U.S.C.G., ABSS USH MIL.STO.178 OR NAVSIPS

J unme 30, 1966 S IGNED

WITNESSED W. 3. Titterington. Sr.. G.E.

RECT X14D THAT THE

WITH THE REOU IRE. 9 1 0 -O- o -75-
BABCOCK a WILCOX COMPANY

gY -P / P (/',
1*

A-9



COMBIINATION ELE.,TROSLAG * MANUAL METAL ARC WELD

DOU15LE ARC ELECTRtOSL#AG WELD
A.C.48-62 VOLTS COOAMPS
OCI LLAT10?J 5PEED +8'YMIN DWEL'...TlME 65F-fZ.
)ýi DIA(RACO) H I-MWJ-MO FI LLER W IREI
LINDE* I-4- FLUX,

MANUJAL METAL ARC

L0J

'ELECT9R05LAS WELD

MA gUA1,.EL ARC. DCRF
I 6lA4W)8015 E.LE~CTROCOES 22-Z4 VOLTS 185-115AMIF5

-Xiam 01AC 54W) Sol$ ELECT#ROOD5 24-ZGrVOLTS 2-50-2G5AMP5

_______ REDUCED 15ECTI0I'J EiSILE: (,rftvsjERSE2TO 'iJELD0) __

DimtME DISIMSd ARC^ ULTIM&TE ULT TE-rNs Ll PRACTURE.
W'33- wrnm 2Mea. Ga. khL LOA L1s. StREN(w.Th F.5.I. ____

PQI5011B 1.000" 3.0swi .3.010 L4~9,0oo a,7ZO M.MA.WELO,
Pql8095 I.0oOZ 2.7831, 2.788 Z.30,000 se, 500 5LAG. WELD
pQ 1O9 5 I.OOZ" Z.7wG 2.'74q- £28,000 85,150 SLA& WELO
Pam -- 10r 127~ 1 2.7-9.....1 2-28.000 1 I 8,4+0 ~15 & WEL

CH&REY V-NO±TCH IME6CTS 0- AIOF 'Z4-0 FT. LIBS. ENERGY LOAD
LOCATION FT. L.BS. FT. L65. FT. -1S.

MfZ EA RZ ED97.0 11.0 19 G.O-

BASE METAL 98.0 53.0 95.0
I- LETROS IAGw W 0 LO .1 580 3G.0 4+10

ELECTROSLAG WELD
MANUAL METAL. ARC WELD
BASE PLTE.

CHEMICAL AMALYSIS
c. .15. ,.%

.17 1.51 .015 .015
*OG .A4 .011 0ZO
.19 L.IZ .011 .OIG

All
.14-
.27

.12

.04
.15

.-73

.57 .4-8

.23
.01
.20

HEAT TREATMENT PRIOR TO M.M.A. WELD I HR/IN S IG75 0-172SOF SR11%iE QuENrI.--
HEATTREATMENT PRIOR TO M.M.A..WELD I HR/IN (SIGO0°-IG5)F BR'WE QUE.NCM
H EATTREATMENT PRIOR TO .M.A. 1JELD I HRIN 9 175*-!OO*F LIQUID QUENICA
FINALSTRESS RELIEF 18 HR5 . I i100-t 15OPF FURNJACE COOL

(APTU.L Ws'.I'w&

PQ 13095
WELDOD IN VERT!CAL PO51"IiON

CHEMISTRY REVISED 7-22-G( A-10 C^-rP- 7-8-re



,HE BABCOCK & WILCOX COMPANY
BARBERTON. OHIO

CONTRACT NO. AS. M.E.
SPECIFICATION NO._

Alternating current - 48-92 Volts 5c0-600 Amos
$fi, OF ,LICT•D0o. IN. VIA. EgCToyDo ,T. T'&-L SP, , , I "M -FR O P H" "P SCILLATIOE"O°L°

SIZE OF FILLER Wilt. IN. 0Ia.l/8 . I ON CU I, a TuA481/ .A.I N.1 4.. 8 m , .
LIUDPNEIFIMAGIETIC PARTICLE RADIOGRAPH ULTNA60DNIc 7911I'

N .MII ( eA . A c e e en t a b A ,, t g p t a s l ul I. a .•, ,,•-,p o b A r .
REAR"Procedure Qualification for weldjng P-1 material in the vertinel pnsjtjor_
I-,!he ele*troslaT process.usin 1/8" dia. fRAC01 Hi-Mn-Mn fillpr w1, tb T.J rr_

!-'l- flux. See reverse side for groove configuration,

CHNICAL ANALYSIS - 5 , Wo. 59701
LO^ LON C -$N- P em 141 WI -_ Fe ca co f J

_IQ 1,4• -)I01Q .01o' 07 .0o6 1.2c .9 7 .po I I-

_________________ REUCED SECTION TmSIILC ITRANSVERSE TO WILD) LIAE ESL

DIMII DkeNI, NCHS ULTIMATE TENSILE
s'pcawnum NO. ' '-" ARIA 0O. IN. ULTIMATE LOAD LOi. STIRINITH PSI F I RACTURE LDC'

16- .b7 •6 ,9 ,:Z ,, 2 I222 • 1 -not) O.O0 We. Id
1.000 2. -4 2.342 20850 9.02Q WeLd.•999 2.50 2.577 2_ __000 Weldo_- 1_7 1,000 2.660 12DD660 TT __. OIL I 7__ [Weld

11no TUrf
Four side bends -Acceptable (Nn d~fects)

ALL WILO MEITAL TENSIL__

SPECIMtN NO. DIAMtTEr, IN. ARIA. S. IN. YIELD POINT Pit TE16II.I1 STI1. Psi BLON0 D IN 2' Ito AREA a

TYPE CiARPY - IMPACT TgST AT +1 FT LIS. fNK V LOAD

4I, M.ETAL 
5 7 s 69, 77 ,T.LR,. -. L

LC, MPECT.AL, 4- 3. 2-.,A. ,,Af •C Z 20" ........
at CCRTIPY THAT TO THE rlST OF DUE KNOWLEDGE T'E STAtWENTI MADE IN
'-IS RECORD ARE CORRECT AND THAT T. TST WELDS WERE PREPARED,

AND TE1 TEDIN :CCDANCEDWITN THE APPLICAILI SPECIFICATIONS.

WITNESSED

A-Il

DATE Sept. 22. 196i

I.R.-n NOT REQU IRED N.A.- =lOT A?7L I CAi

MTV-S

BABCOCK A WILCOX COMPANY~ 1 1 ~



)
IDOUB5LE ELECTRO6LAG (A.C.)

tpl

|

ELECITR0SLAG
WLLO1- I'F7A

)

8DIA. (RAC.O) Hi-tdQ-rio FILLEI- VWIRE.

LtoF 12.4 F*LUY4

4 8 -5 F- Vo LTr~ 5qO)-6~ooo Ar-195

45 IPM, O5CILLATiopj 55 -C-. DWELL Tir-%F

1-4 EAT TREATMEr1E KT AwrTF-;: VJLDIK34

~~j1&75* IIOl7eF- - V/A-rLP. Q UFjE~jCý4

730 N4r-t @ 1100--I1150" -R vjRKL COOL-

) PG 166 7

WF-[:>-Disi \JeA.rtcqt. Polo%-Tiom

WDATE. ~O&(o7**) A-12



THE BABCOCK & WILCOX COMPANY
BARBERTON, OHIO4

CONTRACT NO. 847-008136-02
SPECIFICATION NO. WS-40

,ORD OF PROCEDURE AND/OR OPERATOR OUA'LI FICATIflN TF•T-O(. •F11- IP
?SHIPS ASME ASME OTHE P LAT.I 5..G [E PASS MLI

).1500-1 S..i SCION 3 El~ 1SECTION EllJ± PI, IG~LPS ULIL ~
.DING PROCESS QUALIFICATION POSITION IMETAL THICKNESS SINGLE LAYER MULTIPLE LA YElectroslag | Vertical 16-3/8 NA. N
rERIAL SPECIFICATION SINGLE ARC. MULTIPLE APC

P-3 (SA-302-B) 0- * M]
AT TREATMENT MACRO. EXAM. MICRO. EXAm.

See reverse side ** NR
UX NAME OR COMPOSITION PREHEAT TEMPE ATUREJ INTERPASS TEMPERATURE WELDER Pierson Miller

Linde 124 60 or MIN. NA *, MA. CLOCT1 N-.-5702 5701
PE Or MACKUP (STRIP OR GAS) AND COMPOSITION FILLER METAL GROUP NO. SHIELDING GAS CUP SIZE TORC. GAS

None A-2 NA NA PLOW RATE NA c
PS, VOLTS, CURRENT, POLARITY

Alternating current 46-48 volts, 550-600 amps
ZE OF ELECTRODE. IN. DIA. IELECTRODE EXT. TSAVEL SPEED IPM WIRE FEED IPM I• I 9 ° L DWELL

ZE OF FILLER WIRE. IN. DIA. 1/8 BEYOND CUP INCA NA NA CYIP' TE
CUID PENETRANT MAGNAETIC PARTICLE RADIOGRAPH ULYRA ONIC TEST

NA Acceptable Acceptable Acceptable
.MARKS, Procedure qualification for welding P-3 material In the vertical position_
by the electroslag process using 1/8" dia. (RACO) Hi-Nn-No fillerwire with
Linde 124 flux. See reverse for additional information & groove configuration.

CHEMICAL ANALYSIS - 9 E No.-
OCATION -- N P 5 SI CR NI MO FE C CO TA TI

Weld I.19 11i.401 oiq51 .019SI .14 1 .09 .27 1 .r4 1 .24 1 1 1Ba9 s e .2 11. 26 1b . I 0121 .23 L.14 76 51 I1 .1
s e . .I . I . I_ _I_ _ __-_ _ _ __I_ _ _ _ _

REDUCED SECTION TENSILE ITRANSVERSE TO WELD)
DIMENSIONS. INCHES ULTIMATE TENSILE

SPECIMEN NO. AREA SQ. IN. ULTIMATE LOAD LBS. FRACTURE LOCAl NII T TII€MS STRENGTH PSi FACUE OAT

PQ- 1822 . 93H 2.802 2-..782 _9&00 8-.,510 w,! I d

lEND TtIT
Four side bends (split into 20 - Acceptable (Nodefects)

ALL WELD METAL TENSILE

SPECIMEN NO. DIAMETER. IN. AREA SO. IN. YIELD POINT PSI TENSILE STR. PSI ELONG S IN 2e RED AREA 7.

Q-1822 r.T.. 04 66.000 "" 88.000 29.0 64.
Q- 18P22 -5•04 66. 000 8,;-.900 26.5 64.

_-_1P_ 505_ 67.000 85.500 27.0 67,0
Q- I 89-p '•T .•63-7r.0O 8C. rO0 T- q.0 67.q
TYPE CHARPY IMPACT TEST AT a FT. LIS. ENERGY LOAD

SE METAL FT.LOS.

Lo METAL gee Reverse SideT.'L,. F .T. ;S.
AT AFFECTED ZONE ET.:. FT EBa

*E CERTIFY THAT TO TUE EMST OF OUR KNOWLEDGE THE STATEMENTS MADE IN
THIS RECORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED.
WELDED AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS.

N.R.=, NOT REQUIRED N.A.= NOT APPLICASLE

Electrode spacing 411
** One transverse & one longitudinal macro - Acceptable

WITNESSED

A-13

P0 18.22

BY

DATE July 30, 1968 BABCOCK & WILCOX COMJI't-



HEAT TREATMENT"
CplRS. e I,73--172,5F- BRINE QUENCH
Gk HR3S. G 1600'--IGS"00F-BRINE QUENCH
6j HRS. G I175"-I2P-5°F -LUQUWO QUENCH
30 URS. @ 1100`--iSO0 F- FURANCE COOL

DROP WEIGHTS

TEMFR WELD BASE IfEAT A FFECTED ZONE
+__0° NF NF

___0_ NF NF

+30 .NE F F NF NF

+?__ F N NF F NF
-/00 NF NF
-2o" o N F
-_o_ F
-4-0 _ _ _ F__ _ _ _ _ _ _ _

CHARPY V-NOTCH IMPACTS -7T

TEMR WELD BASE HEAT AFFECTED ZONEFT7 LBS. FT. LBS. FT. LBG.

--10 3G 70, 4P -6 4S- 5G S-Gj 647 G6, 7, 60
+40 L GG~S-6 ___

-20 25 36j 4-3

-50 8, 357 32

A-14
PQ 1822



I-E 6A6CoC.( & d ILCOX COMPANY
BARBERTON. OHIO

CONTRACT No. 610-0127
SPECIFICATION NO. W-97

9DIM 5F'* 4

1ECO OF PROCEDURE ANDIOR OPERATOR QUALIFICATION TEST-OC 2E4-12
"'"V '" I PS A P .LATE " i " PS "E "

29.50.1 llst.Iil SE9CTION!£scga IXj[ FRI ~13 0-* MiC
OELDING PROCess -UALI AF POSITIGN M t -TAL TTHI C-P91I SING IL.AER MULTIPLE L."

Electroslag Vertical 6-3/8 ,, NA b NA [I
MATERIAL SPECIFICATION 'A MULTIP APC

P-3 (SA-3O2-B) M"
HEAT TIrATMrNT MACRO. EXAN. MICRO. EXAM.

See reverse side -Aeepta NR
FLUX NAME CA COMPOSITION POCI44AT; 'iMPERATUREK INTERPASS TEMpERATURE WELD2R Piersort Miller

Linde 124 70 ", mi. NA *I MAX. CKNO . 5702 ,570
TYPE OF SACKUP ISTRIP 05l GAS) AN* COMPOSITION FILLERI METAL GROUP No. SHIELDING GAS ICUIP SIZE 1TO:CcN 0*5

None T A-2 I NA NA ,Lo. T : NA cP-
AMPS. VOLTS. CURRENT. POi.ARITY

liternating current 48 volts, 550-600 amps
SIZE OF ELECTRODE. IN. CIA. ELCTROD, ,K . TRAVEL SP,,D 1,P i P1 Fe P Ir pSCILLATIO "ft VI.L

SIZE OF FELLER WllE. IN. DIA. 1/8 sEcOND CUP IN NA..NAII FA 40" .. TIM

LIQUID PENETRANT -AGAITIS PARTICLE RABIOORAPN" ULTRASONIC TEST

NA "Accetable * I Acceptabe U ccep able
RE9MARKS. ~4" a' nua iit1ii't1nv fn, T. W Mina ' ' matt -i'A 1 4 n f1hi v~*1'. V aA n I nol + ..--- n

the electros-ag Rrocess using 1/* da. Rcol H-M -0 fli er wire with
Linde 124 flux. See reverse side for groove confiluration.

CM0ID1CAL MIAU.SIII- 9 a no. "/ ) ., '

I L 1ý- - 1ý -I i-L

MNATONp 5 U CO T

IE101c II.alas Tsll No(133u TO 11wI _

DIMENSIONS. INcHES "ULTI MATE TENSILE
SPECIMEN NO. AREA so. IN. ULTIMATE LOAD L*S. STREINIT6 PSI FIACTURE LOCATIO1

P-B WIDTH TfICRS,ra- I t59 1 0715 2ý ,Z 4.2H 51o6: Finn RZ;_-o ' dfe
Q- 151 .8_71 3. 122 - ?719 224,500 82 -A60 Weld

PQ-- )85. 1.0oo4 2.9ý95 - .oo7 25l ooo0 183,460 Fie ldPQ- 1851 1.006 1 2.52 A.i59 2 0.000 8A.940 1 Weld

Four side bends (split into 1ceptable No defects)

ALL WELD METAL TENSILiE[

SPECIMlEN NO. OIAUETER, IN. AREA SO. IN. YIELD POINT PSI TENSILE STR. PSI ILOWG S iN e RED AREA 1

PQ-1 91 ;5-I05 I161. 790 B3. 000 i 0.0 65.6---
Q•- 1 51 .505 3,00 •3.500 i0. 0 69.7

Ps -1b51 • 050. 6 :0. OO, 000 2a 000 22. -" 0 69.
1' b 5. 1 1 .505 5 9,450(r0 d1,250 - 29.0 4 7.9

TY'E COIM , IIACT TEST AT FT. L.i.BInoY LOA.

eASe MUTAL I FT.LSS. FT

,tLO METAL I .bee reverse s .(eFTr.L.. .r.,.s
SEAT AFFECTED0 SONE I PT . I ,T.S15

1E CERTIFY THAT TO THE liSTf f OUR tNOWLEETHE STATEMENTS MAOD IN
THIS SECOND ASS CORRECT AND TNAT THE TESf 1L DS RISE PREPAOED.

WE. ") ANa TESTED IN ACCaOOANC9 WITH THE APPLICAlLE SPECIFICATIONS.

*Final surfaces

WITNIESSED

A-15

DATE Oct. 15, 1968

1.3.- S? KOVIMED l.A.miNOT *PLICA51.

PQ 1851 _

ly.62..., A iJeil'.Aý.
WACOX WILCOX CCOA14Y #-t I



HEAT TtEArMENT AFTErt W"-LO//S
e uHms.e /c7S"-I72•*P"----IRfE QUENCH
Cj N t e 1600 -- 16M0OF -- siNk (*/ENCH
6• . 6, / 11765-- IZ•"P F -- L-lUD GUt-NCW
30 HASR@ I/O-llsoOF -FURNACE COOL

.. lRP; -NOTCHI.MPA9c'S • P40 EPT.. L"•
LOCATION O'F ./•40' .4O .. , -90*F -30or -40F

WELD METAL (-2) ... 3 47Z57 , 3•3 2/
BASE METAL (*T) ,85BI __

HOAT AFFECTED ZONE :T " .__ ___

DROP WEJ&J7SI' 9 3,F7;/IOO L.Q.--
~ S S

HEAT AFFEC TED ZONE (•7j

00'F NF

-2010p NF
-2.o'F FF

-20"_ N F

WELD METAL (jT)

-20F F___ _

_°__ F-
._._0 _ N F
+200p NPf
#PXOF NF
-30PF NF
-30"F -F a

BASE METAL ;
o OF, NF'
0 OF, NF'
Op NP

*20*F' NF

__OF NF

PG 185/
DATE$ 10-1•-68

A-16



THE BABCOCK & WILCOX COWANY
BARBERTON. OHIO

CONTRACT NO.

SPECIFICATION No. - -
.', Oj01-46

N AW S I PS

ISO-1500.1 n
WELDSIG PROCI

Electro
SMATIRIAL SPrIdI

P-3 (SA-
HEAT 1T0IITmck

See Rev
F LUX MHAI Oil CO¥PI

Linde 124
TYPI OF BACKUP 13

..... ...... I m .....

PA5P. VOLTI. CURNWTJ. &ANIiiyF

Alternating Current 46-48 Volts 590-600 Amps
SIZI, Of ELECTRODE. IN. ,. o.ELECTROO T .IT R- 110,,0 ,PM ,IR s on110 Pp• SCILLfTIoN OREL.s1i9 OF FILLER 91RE,, I. DIA. 1/8II.,oNo CuP 'NA*I ". . .... TIM"

LItOJIa PENITIlUT NIAGNITIC PARTICLE RaDIOGSAPH ULTRASONIC TCST
NA LAcceptable ** Acceptable , Acceptable

RIMARR,, Procedure oualification for welding P-3_ mat'l in the vertical position by

the electrosiag process using I/F Dia (Raco) HiMnMo filler r with Linde 12-4
flux. See reverse side for groove conrflziratlo-.

COEICAL MIALYS31 - S I no..
LI'ATION C DIN 11 No N Fu

_. .. 1d .191.4 .o161 .014 .. o. 4A -. _-
7 Base 1._2211. 41 .O• .0 7 .F2 -9.A

REDUCEo SECTiON TENSILE |ThAINVEUSE TO WELDI ......
DIMENSIONS. INCHES ULTIMATE TENSILE

SPI[C|lit N40. '' ARK& SO. inl. ULTIMdATE LOAD ° S. RIVT PS RACTURE LOCAI:(.
SPECIMIMWIDTH THIGNUISSON: 5LE STEI I FA1ROA'

PQ- 920 .995 ,9 -A.io 10 !. 50.o , 1. -it, 5 , 7777eld
PQ-1928 .995 3.150 3.134 2!i2.000 8 .600 WpldP - 1922 -9b 9 .790 2. 77-I'._ 242.50 -,OO Z770 Weld

j-Z La1 .00b 2.b97 I 2.713 *';35,50,800 Weld

F ~our side bends (split Into 1o) - Acceptable (No Defects)

ALL WELD NETAL TEN1iLE

SPECIMEN NO. DIAMITER, IN. ARIA SO. IN. YIELD POINT PSI TINSILE STR. PSI CLONG % IN *4 0I0 AREA

Typt CHANC A FT. LInM 1.0O
,ABE '"TAL rTFL . I

WILD UITAL I eeher S F L I

"CAT AFFECTED 21tOEF v

W, C"RTIFY TWAT TO THE R THT OF CU8 KIIOSLIOG THE STATI¥IITS MADI IN
THIS RECORD ARS CORRECT AND THlAT THE| TEST WILDS WERE PRlIPARID,

'ag0 AND TESTED IN ACCORCANCC WITH TN1 APPLICAGLE SPECIFICA;TIOUS.

4 "4" Electrode spacing
' ** Final surface

WITNESSED

A-17

DATE Dec. 1o, 1968
DA -

N.R.=1NOT EQUIR11 A.A.maNOT APPLICA81

po 1928 3

*MBCOCIC 2 WILCOX COIANY

i2 35ý



P-3 MATL. / DIRECTION OF
-302-a) TRA VEL

rTREA TMENT AFTER WLRLDI/
m 7S".- i2,S'PF--BRIN QUENCH
/600 - 6,S0oF -- R/N 4r'uE, C,/9
II 7*-12 ,.F-- LIc D •QUENCH
/100*-IS'O F-FUQRNACE COOL

WH MPACTS 240 F7. LBS. ENE•,-Y LOAD

HEAT7
6k #ioRs. e

30 1RS, 6

CI/ARPY V-N7or

WELD METAL (;T)
+10 or 30

+/0 OF 33
+I0*F 33

0 "F' 18
0OF' 1 26 1

WELD METAL_
*20 IF NF
*2 0"'P F
L30 OF NP

__0_OF NP

*2SIF F

BASE METAL(
__101V S5-7

-1O0F 3?'

-/0 OF 27

-20 F 30
-20 IF 38

DROP W-EIr.HT

BASE METAL (47j)
#-2.0 IF NF
1120 OFl Nf
,-/0 Or NF

L/0 OF NF
-/aO"F r F

0 OF NF
o OF HF

-Io'F F

HEAT AFFECTED ZONIE(J
+-/0 "F 8/

+10 'IF 81

-20 "r 4'Ir

HEAT AFFECTED ZONE (47)
+20 OF F

÷30 'F ANF
+_30__F NF

+23'°F 1 NF
÷2.5"sF

7~..

Po /72--

A- 18



THE BABCOCK & WILCOX COMPANY

BARBERTON. OHIO

CONTRACT NO. .M-
SPECIFICATION NO.-.- *

now %01-*

!D OF PROCEDURE AND/OR OPERATOR QUALIFICAT
tIR...iPS LIM. LI.. i...., OTHER

a.ISO-o0-I SECTI ON $ SECTION * J'-

ION TEST-OC 204-122IPjk PIPEo SIPOG EAS$ k'ULTIP.E

D
WELDING PROCESS GUALIIlCAMION POSITION METAL T. ICKNESS SINGLE LAVERt MULTIPLE

Electrosla. Vertical 6-3/5 .. JN. NAQ]-
MATERIAL SPECIFICATION SINGLE Ai¢ MULTIPLE

A P-3 (SA-302-B) 0
AT TREATMENT MACRO. ElAN. MICRO.

See reverse side NR NR
i FLUX N-Mc 01 COMPOSITIoN PREHEAT TEMPERATURE INTEiRPASS TEMPRATURE WE:L Pier:o:Ž Miller

Linde 124 70 , M,1 N NA *F MA. SYMBOL M0ille

TYPE OF SACKUP [STRIP OR -GAS) AND COPOSITION ILLR METAL GROUP NO. SHIELDING GAS CUP SIZEt IToRCNH GAS

NA A-2 I NA IN F- I LOW m"Nt
AMPS. VOLTS. CURRENT, POLARITY

Alternating current 48 volts. 600-650 amps
S fELECTRODE. In . I.oo E. T. TRAVEL SPIE I " 1P" 1 lite " 'ILLATI N Coll

Silt OF FILL. * WIR, iN. oIA. 1/8 EVOno I D "A* 1A I 4 pis
LIQUID PENETRANT "AGNETIC PARTICLE RADIOGRAPH ULTRASONIC TEST

NA Acceptable ** Acce table _ tab e
REMARKS. Procedure qualification for welding P-3 material in the vertical oositi,

by the electroslai process using ll/8' dia. (F.aco) HIi-M-n-Mo ftllerwire with _
Linde 12L4 flux. See reverse side for groove configuration.

CKD,1CAL ANALYSIS - No

C'ATo c n P 5 2I CR me No FE CIL a c A T

_ ase .22 ._l. l.O13I.014 1.27 .II .51 .4q I.OQ II l 7
( Weld .1- 1.5 .Or1 -4

F._REDUCED SECTION TENSILE ITINSVERSI TO WELD)
DIMENSIONS. INCHES ULTIRAT9 TENSILE

SPECIMEN NO. ' AREA SO. IN. ULTIMATC LOAD LSS. STFRNGTH PSI FRACTURE LO(A
WID TH L THCWZI S STR~nTH PSeW.- L.9 2t9 . 9•90 -1. Lo t) ' 3. 153 W n' R-,- - 00n• W el d

PQ-1929 __1.01_ 1_.119 1.165 __'_"__-.oo____ SO 0 ,W!_
_______ 192 .999~ g..,,.. 351,,2-,P7, ' C7(.0O sl IA
PQ-Four 1.002 2.735 1 2.7o 1 2R7,500 170 WeldWeo ,EW

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

ALL W"ED METAL T9I3ILE

SPECIMEN NO. DIAMETER, IN. AREA SO. IN. YIELD *OINT PSI TENSILE SYR. PSI ELONG S IN 9* RED ARE&

Tw OIMPVY IMPACT TEST AT 9 LSI. 6146m LowD -
BASE TL% T FT.LIS. I I
:WL METAL I 5ee reverse side FT.LS. U'

EI[AT AFFECTED 2ON1 1 rT .L@S . LT

WE[ CERiTIF THAT TO THE BEST OF OUR RNOWL"DSE THE STATEMENTS MADE In
THIS RECORD ARlE CORRCT AND THAT THE TEST WELDS WERE PREPARED.

".O0D ANO TESTES IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS.

* 4" electrode spacing
** Final surface

I.R~s 167 ~ .A.mnNOT APPLIC

PQ 1929-

GACOX 'LCOX ,WA

WITNESSED

DATE Dec. 10, 1968

A-19



HEAT T7-RhTMENT AFTER WELO//v(

61 11HRP. a

GeHRS. @
30 R,. 69

CHIARPY V-NOTCH

IC 7,,.-/7• QFUE- BRNNC QUECH
f1OO-1.-IS" °FP- BR/INE (UENCH

I/'7S5-1?25O'F-LIQUID QUENCH
1/00- 11,5"O F-FURNCE COOL

IMPACTS 6 240 F7. LS. ENERGY LOAD

BASE METAL j'
*10 'F /8

÷ !O °F21

_______ 30

OF o.24

0 'F P-2

,BASE METAL ir
÷20 OF F

+30 OF' F

"*'0 'OF F

;090 "w" NF .
+ 70 *F- 1F
+GO 'F NF
G07'F 1NF

WELD METAL IT
10 *F- s80

*I0 "F 4.0
*/0 OF S

DROP WEIGtHTS

WELD METAL J7T
• ,e0 IF F
-20 *F F

*30 "F F

+70 °F NF

-&GO F NF

PE-A T 4PFECc TE/D ZOf'T

I IO°PF 4-1

.10 OF 31

04F. 3G

0OF 13
0 F 29

HEAT AFFECTCD Z0Nj7"
+20 "F F

+20 OF F

÷ 30 OF N

+-2,5 F F

____ _° _ F

PQ I/Y,
DATE: 12-/0-,8
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THE BABCOCK & WILCOX COI•PANY
BARBSRTON . OHIO.

CONTRACT NO. 2- ! -

! H - -. ..-. -- *N 140 '. - -4

___ 0 OF PROCEDURE AND/-OR OPERATOR..,OUALIFICATION TEST-OC 2EU-122
*NAYSHIPS 07141 £SM SINGLEj PASSd
* 0110- L.70 1:::14" IZJ1 SI'CTIou .(0 MZJ Fl 1 .. [7 I

Electrohlag I vertiri~sl I Srt AIIHLTP .

*NEAT TSCAT61INT NACRO. SelA. 1116 M ClNO
* See reverse side SERl

AMPS. VOLTS, U4111*?. POLAAITT

* Altern'ating current 50 volt.9  590-EOO h am

LIU9PEERN P I L NA101 Mi Wep utla MIC TEST

MAcceota ole 1 AcceoW Acceptable
* *'a'*"' Procedure qualification fTor weldin~g '-,-3 material. in thd vertical gosi-tiori

by the cc roe a5 rocema using 1/0 a. (PACO) HIi-M~ra-M4 filr Kir with
Linde L2L4 flux. See reverie side for groove cor~fi uration.

miMICS ANAxAIS - s 9

kCeI.1)11 d 1 .02 2 11.501 4 1I 1. 0S CI

,,-- A - -;-~- I.~-i- ~ -- -- - - --

ild I .JAb 1 1.•]. 1 1.01 I 1•~~~ L;;T •( .1 I r :.#n i I .11 - I I

_______________Imiclo "ffIQ TmSL IK M" IN____%__1

IPSCmIN9 NO. - ArniA I0. 61N. ULTIIMATI LOA$ Lee. BINTs ACUCLCT

PQ 13 1.000 3.t O3 j 6.0 5.90 Wl
ww

Por~ie bendsn (Sltit 6 ~C1jbeM eiti

SP!CNIt no'. SIOM11TSI. in. AREA so. In. ViIILu POINT PSI 76NISILI IST. PS5 I LU 4,106IN8 890 AMC& 5

:1LD NMETAL. I ee reverie sloe Ii FT.LES
I.~ N AT P A gCIIj togI955106 -I

WE CCSTCIPT THAT TO TUC9Sgst e Sof N UO 19L2969 TUC MITUE AMC IN
THI$S I AlUS Otl AND THASI SISA TUE YSI' WELD$ 92*9 POKPARID.
WILD[S, ANO VI957: IN ACCONDANCE 9ITH THE APPLICASLSt EPSCIPICATIONS.

*2-3/411 electrode spacing
**Final surfaces

8u.2.w n"IWIU u.AýmUT ApoICAIL

*PQ 1930
a .&,alL.

$1111191 a UILq ODATS... r. * 196'3
-. 1•,.
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'1

H LAT Tr&"ATM NT A .R.. W.LD/N6.
j HNAS. 0 16"75-72S IF- BANE QULNCH

Gk HAS4. 0 lOO*-/.>O* M-BINE QUE-NCH
Si HAS.- 1"/8-I4 .2 F-LI.IUID QUENCH
30 RAO A //000-//'"dFP--"FURNACE COOL

Cr.ARPY-V eOrCH IMPACmr, A F7i. Ez L_

BASE METAL (*T)
+I0F 4+4
÷/10"tr .sa

410#P 15*
*#loo 32

*/P 50
*101r *-0

!

i

WELD METAL
*fear /0 020 o 7a.
+1O*" v +- 1 ,or cF

e/OOF PSI .30or a
"/O'P / P-,oF 72
÷WOoF /+l # /OOF- O

1__0 ?0 01 45 14,1
1-20Pj S/ I-10'r 1P 1

HEAT APPEt~TAD ZONE (~T)

DROP! WMG#HT"O

HEAT zu ZONr ..
.÷/OF p ,?.
-1IO0F p "'/
-l/0P $40
-/co p 0
-100F G5

HEAT AFFECTED XONE (*7)
#42'0*P* P
__ _.o_ _ _ F

" ./dor F"

430* . F

*4f' " FT t

" ...

I.

BASE METAL (*T)
,•a0*r p
fol0 " F F
*10ir F

* 30" r NPw
+304r p-
÷ 40"F NF

-. 35-"'P" F

WEL-D meA.

_ _ _ _ _ _,$ P ,

A'IO" F-

'~4OPNP.

f #40/ N

"30"F FP

,#30"Pr d,

P49 /fo
DATEI /O-/0-68
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RE

*RECORD OF TEST RESUL'iS Base Metal: 6-3/8" thk
THE BABCOCK & WILCOX COMPANY SA-302-B

SARUENTON. OHIO Parallel weld groove
side walls 1-3/8" + 1/'

'Npar I

i CT JCUSTOMER General Electric

ASM.E Code Weld Test Plate (Electroslag WS-40) CUSTOMER ORDER NO.

TEST NO. PASSOCIATEO ROCESS QUALIFICATION NO. 1W1 CONTRACT NO.

PQ- 1931 3 .. 60o-o0i1

DESCRIPTION OF TEST -Heat treatment 6-1/2 hrs § 1675-1725 F - Brine auench-DESRIPIO OFTET .. .after. weldinz: P-1/2 hrs 2 1600-_1650UF-- Brine q~ue~nch-
S0-1/2 firs (W (J1 ?j125_ -• rLquld quench

30 Firs. @ ll. -1L5 F -Furnace cool-WELD CHEMI CAL. ANALYSIS Z -0031.

- _____BASE METAL CHEMICALANALYSIS --4--
C Mm S. P Sme Cu

---.21 11.5? .12 1,9.015 .0341 .04 .3 .s0 1i

SEND TEST: TYPE NUMBER RESULTS
Four side bends (siplit Into 16) - Acceptable (No defects)

IEDUCED SECTION TENSILE (TRANSVERSE TO WELD)

..CIMAN I ULTIMATE ULT. TENSILE LOCATION
NO. WIDTH THICKNESS AREA SO. IN. LOAD LIIS. STRENGTH PSI OF FRACTURE"•P- I• 1 1.6• i .76_. '2'.'7g94 23b.,000 84. •470 -We ld

-3b 22. 554 2.520 Weld
P&0- 1201 1.0 056 3.05b 256.500 83,2.0 We ldPoQ-_q19l:i l 2.g _q4j 97_ ?.4-100 1 2.620 We 1A

IARPY IMPACT TESTS

TYPE
LOCATION

AT 'OF FT. LBS.
FT. LSS. LOCATION FT. 11S.

See reverse side

ENERGY LOAD.

!OP WEIGHT IMPACT TESTS
LOCATION - NUs!,.T

See reyere 13

WE I HT

... I

F w FAILURE

A-23
up a NO FAILUE 2.

fly (~diL MIE Nov. 1, 1968 go TESSED



C!ARPY V-NO TCH IMPACTs

)CATION TEMP I.IFrT~ LOS LOCA I/ON 7EMR "R Irr LB& A A AWA ~&S I....fl dt~

7 WELD 41O 4-'?

" + .10 24
' 1qO 33

10 57

*#t S.0___

7T HAZ .10 06
0 " 110 o 30

p " .J 75

,. *" -20 aq

" 0 -20 P-4
" '" "20 16

Ise +10 a

.9 so -20 3 or

of -20 ~3
A 9 -,20 5-0

*rC

OCAT97ON TU4M? .F RECWL?6

OR .0 #*2 F
to 8. .3#S Nt
h4 *30 N F

DROP WYCILHTS

LOCATION TEMR IF. rSUL'LT$

'T wMqZ +20 F
S* +20 F

. " +30 NF.

-#30 NF
# P ÷•6 F

LOCATION TEMR OF. IESUITS

J7- BASE +20 NF'
g " ÷20 NP
N... 0 4NF
oI" -20 F

o f g o -/ 0 N Pt
F' -/0 NF

0 -20 F
F'-2D0 P

I .

PQ 193I
WELDERS

PIERSON - 5702
MILLER -S-701
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T14E BA1SCOCK & WILCOVICOMPANY

mTr. VERNON, INDIANA CONTRACT O. 610-0122
SPECIFICATION NO. WS-__ O

'1-6
" OF PROCEDURE ANO/OR OPERATOR QUALIFICATION TEST-OC 2E4-122 Code No. 2

-;IIIllS * ~ rj A.C.M E. 0PLAkTE C Zu I SING I.LPfa
T
S II.I P.

SCCWAI ITIOP 3'~. a(
•'.OING PROCIES QSUAI, IFICATON POSITION I". T HICKNESS S144 I AYTE MULYIP -L .

Electros lag Vertical 16¾ IN. inN.A_.
MATEQIAI. SPECIIICATION SIuNg LMI UC UT | P• Aq

P-3 (SA-302 Gr. B. :.[od.) U r2A
HEAT TREATMENT MACRO. EXam. MICRO. i -x

See Reverse Side N.R. N.R.
FLUX NAME o, COMPOSITION PREHEAT TM.AURt ,NTERPAS, TEMPERATURE ,. ,, L..OR Lrv n

Linde "124 70 MIII. N.A. F MA.. L"Mo. 1068
tlf'E air IACKLI ISTRI. )a GA5I -40 C0MP~j1I!If)M FILLIP METAL 1GRVUP NO. SHIELISING GAS jClipSIZIE TORCHFLOW k-ATC

N.A. Raco Hi-Mn-N A-2 t.A. NA. N.A.
AMPS. %OLT$. CURRENT. ,OL&ARII

Alternating Current 48-52 Volts 575-625 Amps
$fit Of ELECT 4 0L. iI. o fI . CL ICRODE EXT. TRAVEL SPE ED PM lot ve to IE * i S I

size 00 FI161 vIte. I. 5.A, . 1811 I°tO .• CP " N.A. L N.A. ,q,-?dec-,/Pm••e, .
LIQUID PENETRANT VISUAL INSPECTION

N.A. I Acceptable
MAGNETIC PARTICL.€ RADI1OGRAPH TIIfASONIC TEST

Acceptable/No Defects cceptable/No DeDeect

Procedure Qualif ication Tor welding P-3 material in the verticaL
position by the Electroslag Process using 1/8" Dia. (RACO) Hi-Mn-.o
Filler Wire itih Line "v124 FLux. See Reverse Side ror Groove Contigurai•.

CHEMICAL ANALYSIS I No.
S *IT*ON C 0I P 1 S SI CR P C CU R e

REDUCED SECTION TENSILE (TRANSVERSE TO WELD)
OIMEKSIONS. IN4CI41S ULTIMATE TENSILE 'RACTJ91

sPiC*1MEN NO. 1ICKNESS 4 . IN ULTIMAT.E LOAD LIS STMENGYN4 PS ITIA ,962 2.895• 2.785 .• 500 tiOz,ZSO Weld
IB .978 3.93 3.123 2 e Id

TIOA .890 3.095 =. 75 Z4. 0000 WealdT IOBa .g65 2.969 - 1 ..865 255.23, 50 189,100 eI
IEND TEST

(4) Side Bends Split Into 16 - AcceptabLe/No uefects

ALL WILD METAL TENSILE

SPECIM•E NO. OIAMETER. IN. &RMA so. IN. YI9LO POINT 'SI 'EKSILE SYR. PSI 0LON % N *11 _ ___ Nr _ __ _ __ _ _

U I .A - .5 A . ____________ -

TYPE CNARP? V-Notch IMPACT T1NT AT +LU OF (~d ;L4V "T. LIS. ENERGY LOAD
ASS METAL _4 , 7 _, 3 ._l P, . LIS] .. -.
ft* METAL St1rt~A I 'i~d tLI L&~ *,teuLLa1A Ma5~1 t~A'T mI~1 liz. 17-. ---.. .-- 1 - -- F 7. ;

ELD METALSurtsce 1 59 4f 49 P T L 0 9 11-1 1 A Vis t- I M irT w 19 7 34 32
EAT AFFECtoE zoNE ArT 1 84 8O 76 FT. LGSj I FT.

C[RTIfY TOoAT TO TImE ti: S .- .. NO A .(LE C THE SlTATrEMEfNS MAOE I.4
S RCOR ARE 1%)pll!T ANL TA,1 - TEST MeLOS WERE pPREPA .

. l reOED AND TECrED Sn AC-OIATANC( W9IN TNE APPL`ICAI@L- SPCCIFICATIOIS.

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

N.2.= NOT RECOIRED V.A.=A Not It.' I

PFu 2563

, Hartford (AS-E) DATE 5122/70
GA11COCK A WILCOX
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OSCILLATION *
3 second traverse
5 second dwell

(equivalent to a tray.
speed of approximately
h4I.P.M.)

Of

dg,; -,WS

p: 4 4' - d%5_ / .~~

e7~9~'-~ ~ '2~5-'5 A~9 ~ -

4~*9~J4~ ~~94 .1 r

-~<~' ~- _______

- ~ 4'A~ ~'A
____ ~: -~

-4--

~ A

/#;~9.i ,~ r

4'oA
-360

4? ~r-r - 149&ez~
-V O-.#e

/0?i W .3

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

A-26


