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ABSTRACT

This document contains FTI's best estimate of the initial RTND., initial Charpy V-notch upper-

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

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

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

RTNDT is estimated to be 23.10F, 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 (wlo) copper, 0.311 wlo

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

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

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

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

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

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

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

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

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

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

and 3.

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

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

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

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

courses or non-electroslag welds.

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

the Dresden Units 2 and 3 reactor vessels.

Unit ID Shell Course No. of ES welds

Dresden 2 Mk-57 3
Mk-58 2

Dresden 3 Mk-57 3
Mk-58 3

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

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

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

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

longitudinal welds for this shell course.]
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FIGURE 1-1.

DRESDEN REACTOR VESSEL
SHELL COURSE ARRANGEMENT IN CORE REGION
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2. FABRICATION HISTORY

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

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

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

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

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

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

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

wire with Linde #124 flux.

Following 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 1175-12250 F, hold for 6.5 hours; liquid quench

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

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

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

completed by B&W as well.

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

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

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

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

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

as one source of typical RTNDT data for this type of weld. Copies of the weld PQs of interest

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

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

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

DRESDEN UNIT 2
LAYOUT FOR MK-57 SHELL COURSEPLATE AND WELD

TABLE 2-1.

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

Wire or Plate
L tn Heat No.

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

ES: Electroslag weld

U
1100
U
U

34A167
1 P0815
W8349
W8349
A9128-1
A9128-2
B3990-2
71249

Flux

3496
8304
518
518

8504

Fab.'d
__by

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

B&W

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

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

6-11

,6-19-12

TABLE 2-2.

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

Wire or Plate
Lo n Heat No.ID

Long. seam 1 (SA)

Long. seam 2 (SA)

Long. seam 3 (ES)
Long. seam 4 (ES)
6-198-9
6-198-11
6-198-12
6-198-13
Mk-57 to Mk-58
circ. weld (SA)

ES: Electroslag weld

970

2000

2270
3470

1 P0661
1P0815
1P0661
1P0815
34A1 67
34A167
B4030-2
B4030-1
B4065-1
B5764-1
71249

Flux
Lot No.

8304
8350
8304
8350
3496
3496

8504

Fab.'d
B&__

B&W

B&W

B&W
B&W

B&W

SA: Submerged arc weld U: Unidentified
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FIGURE 2-3.

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

w +Cw

.6-111-1

x

6-1

TABLE 2-3.

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

Loctin

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

ES: Electroslag weld

770
1970

3170

Wire or Plate
HeatNo.

U*
U"
U,

B5159-1
B5144-2
C1 516-1
299L44

Flux
Lot No.

U"
U"
U"

Fab.'d
-by-

B&W
B&W
B&W

B&W8650

SA: Submerged arc weld U: Unidentified

Records indicate that the electroslag welds for MK-57 were performed using the
following weld wirelflux lot combinations: 34A16713496 and 36A16813496. However,
data for specific longitudinal seams are not identified.
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FIGURE 2-4.

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

,Lv .CW

.6-111-10

X

TABLE 2-4.

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

Loctin

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

ES: Electroslag weld

220
1420
2620

Wire or Plate

37A334
37A334
37A334

A0237-1
B5118-1
C 1290-2
2991L44

Flux
Lot No.

3496
3496
3496

8650

Fab.'d
_B_

B&W
B&W
B&W

B&W

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

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

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

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

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

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

wire and flux), and thickness of the welded 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 Dresden Units 2 and 3." Stress relief heat treatments

were completed at temperatures in the range of 1100 to 11150 0 F.

3.1 RTmoT Determination

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

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

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

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

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

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

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

at 100F 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 2.3
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TABLE I

Charpy V-Notch Impact Data for Electroslag Weld POs

Stress
Drop Wt. Relief

WeldPQ TharjLData NOTLE Time

PQ-1092-C 38 33 41 -- 18
PQ-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
PQ-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 all values can be considered as one group of data. Therefore, all

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

discussed below.

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

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

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

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

Charpy V-Notch Data for Surveillance Electroslag Weld Meta"11

Plant ID .CV31 ICV50 ]S5MLE USE

Dresden Unit 2 -10°F 40°F 50F' 101 ft-lbs
Dresden Unit 3 40°F 11 0°F 650F 70 ft-lbs
Browns Ferry Unit 1 80F 33°F 20°F 93 ft-lbs
Browns Ferry Unit 2 -10OF 10F - 20F 116 ft-lbs
Browns Ferry Unit 3 -31OF -21 OF -270F 124 ft-lbs
Peach Bottom Unit 2 40F 430F 270F 110 ft-lbs
Peach Bottom Unit 3 20F 470F 34OF 110 ft-lbs
Quad Cities Unit 1 10°F 35°F 25°F >100 ft-lbs
Quad Cities Unit 2 -30OF 20°F - 50F 125 ft-lbs

[* Conservatively estimated based on data from Capsule No. 8,6 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 IB

Electroslag Weld Test Data'

Test Weld ID T-cvOT st Mi ID ic"So

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 RTNDT 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.

2. At a temperature not greater than TNOT + 600 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, TND- is the RTNDT.
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3. If the requirements of 2. are not met, additional Charpy tests shall be

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

which they are met. Then, RTwT is (Tc, - 60'F). RTND is the greater of TNT

and (Tc, - 600F).

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

test is performed at TNOT + 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 TNOT data and the available surveillance Charpy impact data for the

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

initial RTNT for the electroslag welds in Dresden Units 2 and 3 is calculated using the TNDT

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

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

with a standard deviation (a,,) of 13.0 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 Compositions (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.

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
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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 PO C Mn P S Si

PQ-1 092-C
PQ-1 138-A
PQ-1300
PQ-1 309-A
PQ-1 309-B
PQ-1667
PQ-1822
PQ-1851
PQ-1928
PQ-1929
PQ-1930
PQ-1931

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

Cr

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

Ni Mo Cu

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
36A1 68

C Mn P n Si Cr Ni Mo Cu

0.14
0.14
0.12

1.79
1.76
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

Surveillance and Bettline Weld Chemical ComDosition Data'ý-17

Specimen &
Plant ID

ESW Weld
D 3 ,.13 .

C Mn P S Si Cr

0.32 0.07

Ni Mo Cu

0.30 0.51 0.200.21 1.78 0.011 0.015

KAE D3T-1 0.220

KAL D3a.14 0.197

K6L D3a' 14  
-

K6A D3' 4  -

KBM D38' -

K6T D3"14 -

KAJ D3*-4  --

KAD D3 4
a1

MA1 QCibis 0.17
TD1 QC2`5 0.18
MA40QClb.16 0.158

MAD QCjb.16 0.236

M7L QCjble --

MBU QC1blI --

M6D QCI'l 6 -1
MDC QC1b.l --

MD4 QC1b,6 --

MBY QC1b16 --

1.56
1.75

0.009

0.008

0.011
0.011
0.012

0.012

0.016

0.019

0.017
0.013
0.006

0.004

0.176

0.144

0.19
0.17
0.05

0.08

0.064

0.056

0.06
0.09
0.063

0.063

0.332

0.282
0.33
0.41
0.38
0.36
0.38
0.34
0.34
0.28
0.20
0.25
0.26
0.26
0.38
0.30
0.33
0.39
0.40
0.33
0.40

0.550

0.520

0.45
0.49
0.45

0.45

0.191
0.29

0.171
0.18
0.24
0.23
0.22
0.19
0.21
0.21
0.17
0.18
0.136
0.19
0.138
0.19
0.20
0.24
0.16
0.21
0.19
0.21

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

Specimen &
Plant ID C Mn P S

TAE QC2C--l 0.209

TAT QC2C'- 0.216

0.008 0.017

0.008 0.018

Si Cr

0.115 0.079

0.126 0.091

Ni -Mo Cu

TBP QC2c 17

TBI QC2C?17
T6K QC2eC17

TBM QC2C'l
T72 QC2e-l?
TAP QC2`17

Peach
Bottom 2 ,3d'°

0.313
0.32
0.359
0.33
0.34
0.37
0.39
0.37
0.41
0.32

0.503 0.129
0.14

0.522 0.122
0.16

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

0.17 1.41 0.015 0.013 0.09 0.05 0.21 0.53 0.21

0 Dresden Unit 3
b Quad Cities Unit 1

c Quad Cities Unit 2

d Beitline weld data

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

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

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

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

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

Peach Bottom Units 2 and 3.
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TABLE VI

Surveillance Electroslaq Weld Data7 .-'9

Plant ID C Mn P S Si Cr Ni Mo Cu

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

-- - 0.012

-- - 0.010

-- - 0.011

- 0.30 - 0.10

- 0.33 - 0.20

-- 0.28 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 Dresden Units 2 and 3. 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 Dresden Units 2

and 3 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

Dresden Units 2 and 3 reactor vessels.

C.A. Camp6ell / Date
Materials and Structural Analysis

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

M.J. 1eVan Date
Materials and Structural Analysis

Verification of independent review.

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

The document has been approved for release.

D.L. Howell, Program Manager Date
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*I g@l-f THE BABCOCK A WILCOX COMPANY

NARSERTON. OHIO

"CORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E14-122

T -- ,JoeSNO.
610-i-498 Initial Acolkeation

Ir -
I YR I -

1 10-14-65
rN~,~uuuN~ .g.

I P0-i 092c-2
-W-1 82-3

UJCIAA

etrIaq• IX d,1 Electvm MU PASS IJLT ARC

.TERIAL SICIFICATI 1%,i 
,E 2

P-3 (&=-11-ek
rmMET !AL THICKNESS It MEA ON.WL CLAIISIFCATION NO.

.1 61/4" Reid Avery HI-M-W Pressure
BACKING STRIP USEt PEt NEAT TEMPERATURE INTER PASS TEMPERATURE rFLUX NAME OR COMPOSITION

QYKS ,No I 702FMn. Mi Not Admlcable I Un•s 0124 20X 1
lid CHARACTERISTICS (VIA) (A.C. OR D.C.)

Alternating Current 48-2 Volts 6W0 Awes
S5 FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIQUID PENETRANT

lot AcoItcoblte Yartled IAcgg tble]* Defect Not hwilcable
kErTIC PARTICLE NADIORAPH No IMCRO EXAMINATION MICRO EXAMINATION POST HEAT TREATMENT
%cceptoble/No Defects &ce ablo] efectl tft Reutred Not Re uwred See Aftachod Sketc
IZt Of tLITooE INERT 9AS COPOSITION. TVEL SPEED IMNC5S PER Ulm.

.Ib" DIG. Not AodCoth Diclllon ;Med .48' ln. DwelI Time-5 S,
ELDERS NAM CLOCK NO. 8"60L

R. Rees 6136 None

lbl~m(AC) H-WA& iler wire with Linle, 1!2 0lx(Groove -•' onfaaurqaon' Attacied) -

WELD H I CAL ANALY S
$1 P S. C I r N 0 Mo Cuk_.. l R I ole red I -- - I III

REDUCED SECTION TENSILE (TPMRNVERSE TO WELD)
spIeN...0 IMIENSI osS . . ULTIMATE ULT. TENSILE FRACTURE

NO. WIDTH THICK. AREA SO. in. LOAD LIS. STRENGTH PSI OR LOCATION
...... : So* Attached Stlch.,

SIDE BEND TEST I FREE BEND TEST
2ur Side S4nds - rca;taGle (No-Defectso Reguld

ALL WELS METAL TENSILE
SPECIMEN I I I

CO. DIA. AREA SO. IN. 1YIELD POINT PI.I TENS. STI. PSI IN t" RED AA

jNot Recuired -

HARPY IMPACT TESTS TYS l 0 FT. I. ENERGY LOAd
SPECIMEN NO. FT. LIS. SPECIMEN NO, FT. LaS........ 0 M-jSe Atc ýed Sketch

WE CERTIFY MAT THE STAThIMIE MACE IN THIS RECQD ARE CO41RECT MO TNAT T)E
TI[ST WILDS WERE PREPARD W9ELDED.0. AN TE810 IN ACCODANC WITH THE REQUIRE.
Ml[ENTS OF ASl. U.S.C.6., ASS& USN MIL-STO-127 NAORSHMIPS 1150-.100.1.

0 ". 10-28:-6 I h moED
WAlWITIES"E C Z~ono, D.C.A.S.O •, I .

PQN- 109c2C
KOCK a W I Lew COMPA

I m I

(Tv- fA&L/e11

6ý- s A ý2F
CJOA-2

.-- _ . ., .= -. .... . . .. ,-. - . _ . . - ... .-. . .-. .._-. ---
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'" *s , - - - . . I.'[:!i

ECORD OF TEST-RESULTS
THE BABCOCK & WILCOX COMPANY

. ARSFRTON. OHIO ...

BJECT CUSTOMER Power aur,!nen fDi

Power E
AZ.',2. Code Weld Tect Plate (Electro S1a~) CUSTOMER ORDER NO.

(Electro G lag)
ST NO.. IASSOCIATEO PROCESS QUALIFICATION NO. 81W CONTRACT NO.. K '..

S 610-00o94
- Heat Treatmrent - Prelkininary .Quench 1750-1800UF. iHLD.6a •'!• 6uI$CRIPTION OF T~TPostweld

t,11:!cs ToýIjow 4000 F.
I

Final 0uench 1600-16500 F. JOILD 6-1/2 hours. Brinem
U

-. r rinmr- 1179-1229'0 W. 1417,T 6-1/2 hourn. Water Oi~ench -to below 4000?.. Ste_
S., - , - HOL. OLD 18 hours. Furnace cool to below 60O PF."

WELD CHEMICAL ANALYSIS
• ,-• ,.r•. ]uK .1•

__,.." .. ,O .19 .017 " 027 g.I'. .35 .55, . 5

BASE METAL CHEMICAL ANALYSIS - .

(: MR. "- _P ",.1 cot I N A :M •o :,"cu . • .,:-.•,' '
.• - 1 . .3 7 . 2 8 .0 1 5 . 0 2 0 J " '. 1 4 1 . 6 9 1" . 5 1 .14 . . : f,' , .I. . - .. .. . .: . . , ... • .. . !•_, .._._,.: . .

. .. . -. ::_" " . . • :: :.- '.- :: :, *7.:<L . .

TY¢P -NUMBER 4 RESULTS'.Stsfeactor.ND TEST: TYPE Side NLJMBER
.':7.F "" .• ;-?

.,,€,,._,. ...--. .
.-.... -'

DUCED SECTION TENSILE (TRANSVERSE TO WELD)..""
a

•"..",OCATIO'j:N.-
:OF:; FRACTURt -

...
a •.1"; • It) if'PAl •l'l•{ I • {"

CL ' T I E
:1E r c11.AN E AREA SO.a ION TESLE .

AO. 0I~Et p ~~I I STRE.%GTm ~PSI-.
E LONG% I -RE.D-AREA`-

"'">-A*505 1 " .2 so in 66,500 87 500: 25.0 " 60 6
.-. 504" .2 sc in 66.500 87.000 25.5 " 60 7

HARPY I[.PACT TESTS

LOCATION

1/4 ,B1/4 Me aP

DPO,) WEICHT IMPACT TESTS
LOCAT ION HEIGHT

• - 4' •
. ... /..'. ____ __'

: ,, : : 4? 4'V

V-Notc!. AT __FT. LB.
52.0, 3-1.0,. 501.0
W0.0,.5-1.0, 36.0
64.0. 58.0. 70.0.76.0 t-S.0- 7E.0

14

OF 240 FT. LS. ENERGY. LOAD.LA'-';RAL, F:YANSIO09 ....;;....-,., . !:

.044, .O•1. .04'
.02Z, .046, .0;9
.042. .041, .053
.052 - .nt "7

TEMPERATURE OF

U

WEI GHT

_60t!'

+20 +10 0 -20 -40 -0 -60 -7=., -8.
-IF F F F ..

,N '; ,Me ,. I F
ý.ItN F-

F a FAILURE **. < Nr a NO FAILURE.

'SkI I'u *tr*. ASE i1 by r~A

A- 4



15

IOw pO1-! THE BABCOCK A WILCOX COMPANY

SARBERTON. OHIO

r "ORD OF PROCEOURE OR OPERATOR QUALIFICATION TEST 0CD 2E4-122

• TED JOe NO. JOAT-
1PROCEDURE NO.

610-0111 INITIAL APPLICATION j 5-26-66 1PQ-1300 WS-40
WELDING PROCESS S K Pass MULT PASS MJLT ARC

Electroslag I Double Arc
MATERIAL SPECIFICATIqN

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

6-3/8", 1 RACO Hi-Mn-Mo Pressure

Is BACKING STRIP USED PE HEAT TEMPERATURE INTER PASS TEMPERATURE - FLUWX NAME OR COMPOSITION5 YES . NO 700F. WIN. - Not APolic able LINDE #124
WELD CHARACTERISTICS (VGA) (A.C. OR D.C.)

Alternatin rrent 48-52 Volts 575-625 Amps
GAS FLOW RATE POSITINC OF PLATE OR PIPE ULTRASONIC TEST LIQUID PENETRANT

Not Applicable Vertical 1Acceot _ble/No Dgfet Not Abplicable
MAGNETIC PARTICLE RADIOGRAPH No MACRO EXAMINATION MICRO EXAMINATION POST HEAT TREATMENT

Acceptable/No Defects koce table/Defect: Acceptable Not Required See Reverse Side
SIZE OF ELECTRODE INERT GAS COMPOSITION. TRAVEL SPEED INCHES PER MIN. Not ApplicabLe
1/8" Diameter I Not Ao licable Oscillation 4'"/ IN..Dall Time 5 se,-
WE LDERS NAME . CLOCK N O . -SY BO L -. ... - -

E R. Reese q .. - ....REUAEKsProcedure qualification for welding P-3 ma~terial in the vertical position by Eleotrosla•
cprocess using 1/8" Dia. IRACO Hi-Mn-Mo Filler Wire with LINDE #124 Flux. See Reverse Side for
Groove Configuration.

WELD CHEMICAL ANALYSIS

m 5' P 1 S 1 Cr j I Mo IICIMC
1.26 .16 .015 j .017 .11 .33 .51 1 0

REDUCED SECTION TENSILE (TM NSVERSE TO WELD)

SPECIMEN 0IMIENSION$ ULTIMATE ULT. TENSILE FRACTURENO. WIDTH THICK. LOAD LBS. STRENGTH PSI OR LOCATI)
S ee Reverse Sid

SIDE BEND TEST j FREE BEND TEST
Four Side end - Accomtpblo/hoI Defantn Nn+. hg14•l° _

ALL WELD' METAL TENSILE
SPECIMEN AREA-SON. YIELD POINT PSI. TENS. STR. PSI ELONG RED AREA

NO. DII.. 1N. PON2T.5 1 I~. O R~
Not Required

CHARPY IMPACT TESTS I TYPE VVOO. I& -IV or 4w -FT. LBS. ENERGY LOAD
LoOCATION FT. 75. 1 .LOCATION FT, LBS.

Heat Affeced Zone 104.0, 76.0, 114.0 Weld NL-al 39.0. 42.0. 43.0
Base Metal 94.0_. 76.0. 82_0•Q,

WE CERTIFY ThAT THE STATEMENTS MADE IN THIS RECORD ARE COR
TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE
MENTS OF ASKE. U.S.C.G., ABS. USN MIL-STo-278 Ol NAVSHIPS

RECT AM THAT THE
WITH THE REQUIRE- P Q (')f0
0-150 SO0.I.

BABCOCK a WILCOX COMPANY
Ictober 17, 1966 S IGNED

WITNESSED R. Remark, D. C. A. S. O.
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iOU11 301-2 THE BAICOCK & WILCOX COMPANY
SAR•ERTON. OHIO

"-ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2E)I-122

ASSO, 6T0-
610-0098

WELDING PROCESS
Automatic Sut

MATERIAL SPECIFICATIqN
P-3 (A-302-B)

P jE METAL THICKNESS FILLIR METAL GROUP NO. WELD CLASSIFICATION N3.! 6-1/4" |RACO Hi-Mn-Mo & ASB Mn-Mo-Ni I Pressure
Is *IACKIMG sTRIP USED PUE NEAT TEoPRATURE ER tSS TMpATUP.E LUX NME OR COMPOSITION

HO kS 700 F MIN-ASA 3000 A 0? AT~ae Eetosa ID
"rED CHARACTERIUTICE (V&A2 (A.C. OR D.C. Eleotroslag 48-52 Volts 600 Amps Auto Sub Arc LINDE ;t
Alternating Current Automatic_ Subeed arg_ _0-4 Volts ___0-500__mm_,

GAS FLOW RATE POSITION OF PLATT OR PIKE ULTRASONIC TEST (LIQUID PENETRANT

Not Aoplicable ES-Vertical ASA-Plat ]Acoetable/No Defects Not Applicable
MAGNETIC PARTICLt RAoIOGRAP% No MACRO EXAMINATION MICRO EXAMINATION POST NEAT TREATmENT
Acceptable/No Defects Acoeptable/Defeot Not Required Not Resuired See Reverse Side
SIZE OF ELECTRODE INERT GAS COMPOSITION. re Spee nhes Per Min. A- 10,0" - 12" /1,IN.
1/8" Diameter Not Applicable IES Oscillation 48"K/IN. Dwell Time 5 sec.

WELDERS NAMES CLOCK NO. SYSUOL

R. Reese - T. Starnes - V. Clonts 6136 - 6376 - 6149 None - YS - U-l1
RE• AKS Procedure qualification for ;9ding P-3 material by Combination Eletrosea and Automa.'-c

merged Arc prooess. Electroslag weld in the vertical position usin 18"Dio. (RACO)Hi-Mn-MeP Fille
Wire with LINDE #124 Flux. Auto Sub Arc in the flat Dolition using I/8"Dia. (ASW)Mn-Mo-Ni Filler "
Vth L.INE #80 FluX. WELD CHEMICAL ANALYSIS See Reverse Side-Groove Confi.urat•I c i . I , I i s I er I Ni I .o I <:.

See i~everne Side I I I_

REDUCED SECTION TENSILE (TRMTN VERSE TO WELD
SPEC IMEN 01 IENS ONII ULTIMATE UJLT. TENSILE FRACTUPI

NO. WIDTH THICK. AREA 10. IN. LOAD IBS. ATRENGrH PSI OR LOCAT

See Reverse S1 de

SIDE BEND TEST | FREE BEND TEST
.Four Side Bends - Acceptable/No Defects -Not Reouired

ALL WELD METAL TENSILE
SPECIMEN [LONG S'

NO. DIA. I AREA SO. IN. 1 YIELD POINT PSI. TENS. STR. PSI IN a, RED ARA

~~~Not Reaured"....

CHARPY IMPACT TESTS T Tpe V-Notoh + 1•.0 ox 240 FT. LS. ENERGY LOAD
SPECIMEN NO. FT. LBS. SPECIMEN NO. FT. LBS.

See Be erse Side

WE CERTIFY THAT TIW STATEMENTS WADE IN THIS RECORD ARE CORRECT AID THAT THE
TEST WELDS WERE PRCPARED WELDED. AND TESTED IN ACCORDANCE WITH THE REQUIRE.
MENTS OF ASME. U.S.C.G.' AUSs USm MIL.STD.370 0R NAVSHIPS 25O.1500.I.

PQ- 30,9A
.275_

JTune 23 . 1966 sIGNE

WITNESSED R. Y. Brown, G. B. APED
6RO a WILCOX COMPANY,

By 0i

A-7 ,y



a

COMBINATION ELECTROSLAG4 4.AUTO SUB ARC WELD

7OUlLE ARC ELECTROSLAr WELD
~~A,. -+G"5Z VOLT5 GOOAMIP3

O§CILLATION SPEED 4."/Alm DWELL TIM-E 5 SEC
d•v 'tDIA (RArO) HI-MN-MO FILLER W IRE

LINDE* IP-4 FLUX

AUTO U5 AR- T -l0o

ELECTROSLArrG
WELD

AUTOMATIC SUBMERGED ARC WELD
A.C. 30-34 VOLTS 450 -aOAMPS 1O"-II/MIN TRAVELSPEED
•'8" DIA AMPERICAN "T"UL $ WIRE) MN-MO-NI FILLER WI RE-LI NOE*80 FLUX

)

SntEelisEW .-- -- AREA rLTMAkTE UL.T -rENISILP FRACTrURE
M. -W t!- x-- K Q f

PQ 1309A 1.000" P-801, Z.9480 z 23,000 6+,900 5LA errWELD

PQ 1309A 1.0001, 2.510"l* 2.510 P-217,500 8G, GG. SLAG, WELO
PQ 1309A 1.0011" a-091, 5.010 255s,000 84,-7Z0 SLAG- \PELO

.. H.ARRV U1-NOTCH IMPACT.S40+0 F 240 FT LBS. FiMF-Rk.y LOAD

IUTo SUB ARC. WELDI IFlC?.S"OI ZONE O !ue •UiR.C
a.eftOSL.AQ WIL•

BASE METAL
EA F.LECTROl.•LAG.- WELD.

- -- I T. Las.
355.0

89.0
r-0.0

4-2.0
q0.080.0 .i

-- FT. L• .....
84.0
95.0

35.0

ELECTR0SLAG, WELD
BASE METAL
AUTO SUB ARC WELO

C.
.1i
.18
.08

CHEMICAL. A
M N F- 2.-
1.3+ OIL2 .017
1.1+ .012 .018
I.G65.15.1

.NALYSIS

.+-G .0
5
)7

.30

.57

.48

Mo.
.47
.4-8
.43

.z2

.z0

.19

HEAT TREATMENT PRIOR TO SUS ,%RC WELD
HEAT TREATMENT PRIOR TO SUB1ARC WELD
HEAT TREATMENT PRIOR TO SUB ARC WELD
FINALSTRESS RELIEFAFl,. wti.ui6.

I HR/ONG 1675 517.5F
I HR/IN G IGO00- IG,50-F
I HR/IN 0 1 17S*- I ZOO'F
18HRS @( 100*-I ISOF

BRINEQUENCH
BRINE QUENCH
LIQUID QUENCH
FURNACE COOL

PQ 130qA
ELECTROSLAG, WELD IN VERTICAL P05ITION
AUTOSuB ARC WELD IN FLAT POSITION
DATE G-2t-GG CHEMISTRY REvIZED 7-22-GC

A-8 w



ff

9U9 $01-2 THE 9ABCOCK & WILCOX COMPANY
BARSERTON. OH~IO

r IRD OF PROCEDURE OR OPERATOR QUALIFICATION TEST OCD 2E4-122

ASSC TED JO& NO. DOATV jPR-OCWURE No.

610-0098 INITIAL APPLICATION I 6-8-66 PQ-13G-P
WELDING PNocESS Electroslg and S MULTI PASS MI.JLI• ARC
Manual Metal Are nI
MATERIAL SPECIFICATI _

___ MTP-3 TA-302GO)
of METAL THICKEMSS FILLE MEA A RU NO. WE CLASSIFICATION NO

c f1 1-/4" IRACO Hi-Xtz-Mc & B&W 8015 17
Is SACKING STRIP USED Iff NJ4.

Y S NO'TE I PA U T E¶kATU E . LUX NAME OR C iPOS IT IONY.J "CD NO," Im.mA. 0 WMIN MI•MA 50O9 -MV. I-'s l•.:-• •=.

WELD CHARACTERISTICS Electroslag-Alternating Current 48-52 Volts 600 Amps
Manual Metal Arc-DIrect Current Reverse Polarity 22-26 Volts 185-265 Am;s (Se r-1... . )
GAS FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIQUID PENETRANT
Not ApplicableI Vertical Acceptable/No Defects Not A :

MAGNETIC PARTICLE RADIOGRAPH No MACRO EXAMINATION (MICRO EXAMINATION POST HEAT TREATMENT

Acceptable/No Defects 1ooeptable/Defeati Not Required Not Required l See Reverse Side
SIZE OF ELECTROOE INERT GAS COMPOSITION TRAVEL SPEED INCHES PEE WIN.

1/8", 5/3211, & 3/16"Dia, Not Applicable E.S. Oscillation 48"/Mi. irl -inmi
WELDERS NAME R. Reese - E. Sylvester I CLOCK NO. 6136 - 6188 ISYMOL None -

D. Sinnett - U. Palinkas - 0. Thompson 16125 - 6092 - 6276 I 0R - EZ - "Th

REMARKS Procedure qualification for velding P-3 material bI combination Eleotroslag and Mar.ual M-."
Arc process in the vertical'bosition. . Electroslam usina 1/8"Dia. (RACO)f i-Mn-Mo Filler Wir.. w' ..

LINDE #124 Flux. Manual Metal Arc using 5/32"- & 3/16"Dia. (B&W•JUlS Electrodes. See . ze ,.'-
C "ove Configuration. WELD CHEMICAL ANALYSIS

k N I S Cf N, No Cu

See RevirseeSideIIII

REDUCED SECTION TENSILE (TMIPV SE TO WELD
SPECIMEN 0 IMNSION ULTIMATE IULT. TENSILE FRACTUPE

NO. WIDTH THICK. AREA 9O. IN. LOAD LIS. STRENGTH PSI OR LOCATo

._ See Reverse Side ,_,_.

SIDE SEND TEST FREE BEND TEST
Fo-Cr Side Bends - Accentable/No Defects ---Not Ee.uired

ALL WELD' METAL TENSILE
NO. DIA. AREA SQ. IN. YIELD POINT PSI. TENS. STA. PSI IN S RED ARE

Nkot Reýuýe

CHARPY IMPACT TESTS TYPE - 0 0 a + or i•w FT. LfS. -ENERGY LOAD

SPECIMEN NO. FT. LBS. I SPECIMEN b2. FT. LOS.
See Rtlese Side

WE CERTIFY THAT THE STATEMENTS MADE IN THIS RECORO ARE CORRECT ASS THAT THE

TEST WELDS WERE PREPARED WELDED. ANO TESTED IN ACCORDANCE WITH THE REQUIRE-

MENTS OF ASME. U.S.C.G., ASS, USk MIL*SDO-271 OR NAVS1I4PS 250-1600.1.
PP-1309-S

- June 30, 1966 S IGNED

SASCOCK & I ILCOX COMPANY

,y -

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

A-9



a.

C.OMBINATION ELECTROSLA, 4.- MANUAL METAL ARC WELD

DOUBLE ARC ELECTROSLAG WELD
A.C.48-62 VOLTS GOO AMPS
0.CILLATION 5PEED4-8'VMIrN OWELLTIME t5 5.

)NDIA(RA•.) HI-MW-MO FILLER WI REF/ ~LOME* 1F-.4- FLUXK,

MANUAL METAL AfiC

L(S
"ELECTIW.LAG WI/LD

MVA UA,.METAL AKC. DCRF
~zD~q~54W 8015 ELECTROD)ES ZZ-?4 VOLTS 18S-115 AMF5

Nr."DIA( 84w) 8015 ELECTRODES 24-2-G-VOLTS PZSO-ZGS AMPS

.I

REDUCED 15ECTIOW TENSILE tT( V4VEMSEV-O WELD) ____

specimeN 0141 J221 AREA ULTIMATa LILT- TENsiLE FACTUR!E

PQI'3O9B 1.000 3.0100 3.010 Z+4,000 8Z,720 F1.M.A.WELD!
K 130-11 1.002" 2.783" 2.7 j Z30,000 aea, 500 LAG WELD
PQ150"I8 1.0020 Z.7G jZ.7+Z~ j azb00 83,I~ 1 0 LA&r WELD
f~aa~i 1~ 1.03 gme co 81 0I.6+0 LA6- WELDD

CMrH6PV V-NO Trc imPAT 4p +I&F 'r40 pi LOS. ENERGY LOAQ
SLOCATION- FT. LOS. FT. 8,5. FT. LBS.

ýNWI097.0 11.0 19G.0

15ASE METAý.. 98.0 15.0 95.0
E-LECTROSLAG- WE LD 5840 J 3G.O -44-.0

ELECTROSLAG WELD
MANUAL METALARC WELD
BASE PLkTF-

CHEMICAL AN~ALY5SI
.cr Eli$ J& Al

.17 1.51 .015 .015
-o0* .4 .011 .020
.19 LIZI .011 .01G

.1+

.27

fCR.

.04.
.15

N.2
.Zq
.73
.S7

.i5l

.4-8

Qu.
SZ3
.01
.20

HEAT TREATMENT PRIOR TO M.M.A.WELD t HRAN P Ir750-I-725F 5RIt.jEQUENCI-.
HEATTREATME.NT PRIOR TO..M.PA.W•ELD IHR/IN@(IGOO-iG5O'F 8RFNý-- QUE.NCiH
HFATTREATMENT PRIOR TO .t0.A. WELD I HR/IN 0 1 175*-!ZOO&F LIQUID QUENCH'I
FiNAL5TRESS RELIEF 18 HRS P, IO00-I t50OF FURNt, CE COOL

(APTLIwL WE.0046)

PQ 130q5
WELDED IN VERT11CML POSITION

CHEMISTRY REVISED 7-22-GG A-10 DAlTE 7-8-GG



HE BABCOCK 6 WILCOX COMPANY
BARBERTON. OHIO

CONTRACT No. A.S.M.E.
SPECIFICATIoN NO.

!~v ~

~ 1-

l~. '~

I'q ,

OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-OC 2EU-122
IPS

moo., ~I ~SECTION 9

AIME . 0714TEf

m ZCTl0 I & @0I
i 0 'IT '1 SINGt Ass

MLJLI'..( I

atODING PROCESSI _ UALLI rATI<ft POSITION METAL TUICXMESI SIGLE LAVCI MULTI"P 6

,:u..ble Electroslag Vertical 6' 1.. N.1. N.A.
MAT•,1AL SPIECIFCATIION Mn-Mo base material ,IAS &C M6uLT'_L

F-3 (SA-302-B) and electroslag weld metalplus Mn-Mo filler metal E] -L_
MEAT TIaIMEMTIT MACRO. EXAM. MICRO. 9I.

See reverse side -. N1 , -..-
FLL;I NA[ 01* COMPOSITION PlSEg AT TEPEII ATUIE INTISPAIS TIMPIRiATUE WILSER Glssna Mc arlana

Linde #124 NONE 1, Mil. NONE $, MAN. Poo,. 1071 1072
TYPE O IACEUP JSTIIP ON SAS) A1I0 COMPOIZTION FILL90 METAL 41CUP NO. SHICLIN@ AS CUP SIZE TDO AS

N.A. IRACO - Hi-Mn-Mo NA ILO° RA"--
AMPS. VOLT$, CURREN T, POLARITY

Alternating current 4- 8-52 Volts 90-600 Amos
SZ, of ,LgCTOoE. IN. CIA. 6 E T0O' 91 I T VEL SP"O PM I" FE° "P SCILLAII"I 03E-P
sinE O, FILL, .IS,, ,M. 0'"l/8 -FIL'L, .A. WillN.A. !.48 I l-c
L§00I0 PEMETRANT MAGNETIC PARTICLE 1JIADIOIAPM ILTRASOXIC TEST

N.A. eetb-- lneeut.• )% • ,T A nipp-chl
AEMANSEI Procedure Qualification for welding P-i material in the vertical nrs1tinn

b-v the electroslag process~us-ing 1/8" dia. tRACO) HIMn-Mo f•1e w I ki t with T.jnri

~'-- flux. See reverse side for groove configuration,

OIDEICAL ANALYSIS - S I no. 5q970'

LYO' !O MN P - -1 a " a R u C

I ILI _ _ ._
IDUC90 IECTION TESILE (TRAJSIVElRl TO WIL90

OIMINSIOII,. INCHES ULTIMATE TENIIL•
SPICIM9_ NO._"'' AR _A l0. 1. ULTIMATE LOAD 16l. I IIM p'i FOACTUSI LOC 'T

-- S2.b. 2. 4 '' 70 W
-1 1.0O0 2. 4 2.342 208.500 89.090 Weld

qi99 0C 2.7 228HO.0 8.70 wN. I P
P-1. 000o•. 163 2AT60 . O4100 F 7 L . o IwN1d

11NO TMl
Four side bends - Accentable (No d~fects)

SPECIMEN NO. OIA~ilTEI, IN. All.%. 9O. on. YIELD POINT PSI T9NSIL9 STIN. PSI [LON@ 9 IN 11' ego AJnE I

-Typt cmARP V-N bTCH IMPAC ," AT ... I•cF 24() L2. 9111111 Lt + OAD,'

a[ METAL 1 57, 69, 77 ,.0 S. -- F-.
L._#_- TAL 1 47, 19, 21 ,,.LIIS. T7"

!A7 AfFECTED 19149 1l 44, 44
%I CERTIFY THAT OTHE SlT OFCUS KNOWL0GE THE ITAT[IETI MADE IN
?is RECORD ARE CORRCT AND IHAT THE T~ll ElDS WESE PIEPA E°,
Of ApoAND 1T110C IN ACCOSDANCE WITH THE APPLICAILgE SPCIFICATIOkI.

WITNESSEO

A-1l

DATE t. 22. 1967

1.1.Em NOT SEQUIRED N.A.• asUO ArrL CAI

MTV- -4

BABCOCK & WI.LCOX COMPANHY a.



)
DO U 1LE E-LEc-rRoGLAG (A.C.)

I

ELEC.TROSLAG
'4LLO tMF-TAL

)

j D)IA C RACO) Wl- rK- r10 FILLER W~IRE.

Li,.JD_ '012-4 FLUY,4

,4852- VoLTrm 5qO-aooO AriP5

45 IPm 05C.ILLATIOýJ 55 F-C. DWE.LL Ti1 -%

1-4 EATr TrRL-ArUJT Arr¶-p WE~LDINA

Wpc NR Z 1100 12006-(F W-TINL QUENCA

3o Hr-tr @ n1oo@- IIO* - upvijwL Com-

) PQ 166-7
"'1TV .cq

WLDF- IN3 \JEATICAL PO'bot%OW



THE BABCOCK & WILCOX COMPANY
BARBERTON. OHIO

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

iN 501-4

CORD OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-OC 2E!4-122

so-1500. tEl. SECTION 3 SETION a n LA t0D

ELOING PROCESS QUALI ICATION POSITION METAL THICKNESS SINGLE LAYER MULTIPLE LAL~f
Electroslag 7 Vertical 6-3/8 IN. NA NA

ATERIAL SPECIFICATION SINGLE ARC MULTIPLE OR;

P-3 (SA-3O2-B) _ D__ * 2
EAT TREATMENT MACRO. EXAM. MICRO. EXIM

See reverse side ** NR
LUX NAME OR COMPOSITION IPREHEAT TEMPEATUREI INTERPASS TEMPERATURE ELDOER Pierson Miller

Linde O124 1 60 * I" NA , MAX. CSL'OKO. 5702 5701
YPE O• BACKUP ISTRIP OR GAS) AND COMPOSITION FILLER METAL GROUP NO. SHIELDING GAS CUP SIZE TORCH GAS

None A-2 NA NA FLOW RATE NA F4

MPS. VOLTS, CURRENT. POLARITY

Alternating current 46-48 volts, 550-600 amps
IZE OF ELECTRODE, IN. DIA. ELECTROODEEXT. TAAVEL SPEED IPM WIRE FEED 1Pm r I8Ll.fI DWE.LL

IZE Of FILLER WIRE, IN. OIA. 1/8 A NA I NA 14-5cy/ I. 4
t0USD PENETRANT MAGNETIC PARTICLE RADIOGRAPH ULTRA ONIC TEST

NA Acceptable Acceptable Acceptable
EMARKS, Procedure qualification for welding P-3 material In the vertical Doeitiorn
by the electroslag process usin 1/8" dia. (RACO) Hi-Mn-Mo fo llerwire with
Linde 124 flux. See reverse for additional information & groove configuration.

CHEMICAL ANALYSIS - S E NO.

.OCATION C MN P S3 CR NI MO FE CU CB CO TA 1 _

Weld .19 I.it .0151 .0lo .i114 .9 .27 " . 4 1 1 .2j
se . . .01 . 1 . .b9 .I . jb

REDUCED SECTION TENSILE iTRANSVERSE TO WELD)
DIMENSIONS. INCHES ULTIMATE TENSILE F

SPECIMEN NO. AREA SO. IN. ULTIMATE LOAD LBS. STRENGTH PSI
WIDTH THICRIESSeQW- .I622 '_993 2. b95 ... 2. b•79 2155.000 68. 6q WE. 1, _

PQ- 1822 .994 2.8o2 2.782 .294.9 .000 89.510 ]go- ,I __

SEND T3ST
Four side bends (split Into 20) Acceptable (N defects)- c

ALL WELD METAL TENSILE

SPECIMEN No. DIAMETER. IN. AREA SO. IN. YIELD POINT PSI TENSILE STR. PSI ELONG % IN 28 RED AREA P.

Q.- 1822 so4I -••6.000 -000o 29.0 64.
0 - 1 8 9 2 -ý T .5 0 4 .. . . .6 6 ; 0 0 o.o0 2 6 .5r 6 4 .,1
QD- ] ,Pq2 505.•O- 65 .000 8r) .50O0 27.0 67.0
-0- 1 822i 50r ,a 3.5 81,. 900D 2<).0 67,(4

TYPE CHARPY IMPACT TEST AT °r FT. LBS. ENERGY LOAD
SE METAL FT.LBS. I I.
LO METAL See Reverse SidelFT.LSS. I I F.,

AT AFFECTED ZONE FT.L.SS. IFT .,.

RE CERTIFY THAT TO THE lEST OF OUR KNOWLEDGE THE STATEMENTS MADE IN
THIS RECORD ARE CORRECT AND TH THE TEST WELDS WERE PREPARED.
WELDED AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS.

NI.R

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

WI TNESSEo_

A-13 By

.= NOT REQUIRED N.A.= NOT APPLICABLE

PQ 1822

OCK 6 LCOX CONDATE July 30j 1968 BABC'



HEAT TREATMENT "
G7 HRS. @ /C 7S-I 725" F - BRINE QUENCH
Gj HRS. @ )600.-1/5OF-BRINE. QUENCH
Gj HRS. G II 75`-1225VF -LIQUID QUENICH
30IS. @ 1100°-115"O°F-FURANCE COOL

DIOP WEIGHTS

TEMR WELD 8A5'E HE/AT AFFECTED ZONE
+5"00 ° NF NF

*3-0° NPF NFN
+30° NPH F F NF -NF

+_O F NF NF F NF

-/00 NF FYF
-20 a NF F
-3o* F-

-400

CHARPY V-NOTCH IMPACTS - T
TEMR WELD BASE HEAT AFFECTED ZONE

F7T LBs. FT. LB& FT LBS.
+10 3G,7o,42,64)4 " G 776o,

440 G SG,6 Gs_______

-_20 25 3614-3

50O 8, 35 3-2

A-14

PQ 1822



IHiE 6Aa-C'UrK & NJLCOX CONWANY

BARBERTON. OHIO

CONTRACT NO. 610-0127
SPECIFICATION NO. W-

son 5" .
I ECO

-r.. . . ..... .. I

Alternating current 48 volts, 550-600
size OF ELECTRODE, IN. OIA. TECODE gPgKT TON

SIZE OP FILL9ER w,, . IN. CIA. 1/8 NA
LIOUID PENCTRANT A! MAONT IC PA a I Ig

NA ]Acceptable *
REMARKSm Ppmn p 1111T'o amIA I 11 ?1m a t inyfn 7- . vs1 AI n a P_ ' M wmt~pI-I Iv" tI-hj, va v~'i%+ iea r%^1 omI 4 ^ n

- --

by the electrosLag process uslng L/l' dla. chaco) KI-Mn,-o rTi•!er wire with
Linde 124 flux. Sed reverse side for groove conltguration.-

,€3N ICAL AIIALYSII - S 9 NO.
LOCATION p "$'.o mL.E--PC Ca CO TA __T1F 'd .18 11.491 .01.41 .0111 .15 1 .06 1.36 1.49 _ .18. 1 1 _

162 1.08 1. 1 1S .2de 1.35 .0131 .019fK! .25 0.0 I :2[:,:[

__ _•_ _ro SIC11 TaUlLut ITW IV"IN TO 119111,D)
OItDIMENSIONS. INCHES ULTIMATE TENSILE

SPECININ NO. ""T AREA $O. I1,. ULTIMATE LOAD LOS. ISTRENOTH PI FRACTURE LOCAT 0
WI0DTH TW d | | : "

pQ- 119R1 8 7d . 19:.-42M 206 C00 -• nr0 weM•

PQ-1851 .871 3.I122 2.719_ 24,W500 2,5b0 WeldPQ_-IS;51 1.004 • 2. 95 ,3-.o0 2,00L63,4 -0-We Id"
PQ-1851 1.00b 2 -52 ,59 2400 0 .940 Weld

mg0 TIAT

Four side bends [srllt Into '"-- A--eperble (_No def e'

ALL tWELD METAL TEN1] L[
SPECIMEN No. DIAMETER. IN. AREA S0. IN. iILD POINT PSI TENSILE $TR. PSI rELONN a IN t*o 20 AREA I

PQ-18R• I . C;o• 6i 1.750 3000 o.0 5,. 6
FQ" 615 ._•505 03 t 000 3;00 30.0 69. 7

PQ-I51 .505 --. -- bO 0 2, 000 22.0 69.0 -
= 10l51 1 .5025 _594500 •1 ,5 29.0 67.9

TYPE OMP"t IMACT TET AT FT. LI& 31301 LOAD

JAS9 METAL FT.LS. ... Fr. ,

VELO METAL 5ee reverse s aeT.L6. FT.:.

igAT APFFCTEO ZONE F I FT.L!

WE CERTIFY THAT TO THE DEST OF OUR INOW LEDGE TIN STATEMENTS MADE IN
THIS R1CORa AE C ORRECT AND THAT THE TEST 'ELOS 9919 PREPARED.
we. .1 AND TESTEO IN ACCORDANCE WITH THE APP ICARLE SPECIFICATIONS.

* Final surfaces

WITNESSED

A-15

DATE Oct. 15, 1968

1.111.- SOT ~IM1D I.A.a tOT APPLICABLD

Po 1851 -

4- 49 - 11 - -•

SVAIIIII II WILCOX CDOS.Mc a4?t3.



HEAT TREATMENT AFTER WELDIIV4
6 jHR& @ /6 75 -I172S- *F - BRINC Q UENCH1

ciNA& 1600 4!- 1660 OF - siN 4 U*ENCH?
4mS d? //17v- Ieasp.r -LJlUI GumLCm .

SOMAS@ 1100*-1180*Pr-FUMNACr COOL.

CH/ARPY V-NOTCH IMPACTS 0 40 r7.. LBL. ,
LOCATION OPF .10 # 40-,4. -20'@F -307- -4.0F-

WELD METAL (-*'l) 55., 8+7/j71, 7t'I7,-81,83 37,,3%35 44. 2/
BASE METAL T I7$5BI 5s"

.HAT AFFECTED ZONE (JT" ___7_6. 1C I I I

DROP WEIGHTS S 3FT/iOO iBS.
HEAT AFF'C TED ZONE (•7)
+201F )F

F NFP

-200F F
-_oF NpF-
-____: N F

WELD ME-rAL(J:.T)
-20F Fr

O10'F r

toop- F-

+,20_ NPF
÷P"F0' NF
-/__F NF
-______ F

BASE METAL
0 OF NP
o"F- NF'
O*F NP

O.P* F
*20*F NF
*/Oar N F
+,o'OF NF'

PO /85/
DATE, 10"-1N68

A-16



THE BABCOCK & WILCOX COMPANY
BARBERTON. OHIO

CONTRACT NO.

SPECIFICATION NO. . --

D OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-OC 2E14-122
IUAVINIPS~ ~~~~~~ T#4t A54 .. jLME..., T

Lii CcT,o ON 131-ic~o 8t EllFn PIP1E J 1 'DlEg ]PAS,

MULT IP. f P

WELDING PROCESS QUALIFIZA IO OSIT ION JITAL THICKNISS SINGLE LAYER MULTIPLE L
Electrostag Vertical . - ' ,.NA C '1•-

MATERIAL SPECIFICATION SI NGL E ARC MULTIPLE A

P-3 (SA-302-B) 0. .M E
MEAT TREATMENT MACRO. EXAM. MICRO. CKA

See Reverse Side H"-

FLU NZM ONR COMPOSITION PREHEAT TEMPERATURE INTERPASS TEMPERATURE WELDER .:1e..3. See evee Sie . ..-

Linde 124 P 706F IH' .. NA F MA:' IYMBOL !,502 5701
TYPE OF BACKUP ISTRIP O0 GAS) AND COMPOSITION FILLER METAL GROUP NO. SNIELDING GAS CUP IlE T5ICM GAS

Nonel A-2 , PLOT RATE

AMIPB VOLTS, CURRENT. POLARITY

Alternating Current 46-48 Volts 590-600 Amps
* SIZE OF ELECTROOE, IN. DIA. [LECTIOOD EXT. TRAVEL SPIED 1PM DIOE rIlIIO IPM nIOCI.LfT'1 ? D'IL.

SIZE OF FILLED IE. IN. 0OA. 1/8 BEON CUP IN.AI r. .TI

' LIGUJID PENETRANT MAGNETIC PARTICLE RADIOGRAPH . ULTRASONIC Tilt
NA 1Acceptable ** I Acceptable Acceptable

411,MA11. Proced•ure aualification for oreldini P-3 mat'l in the vertical oOsition by
the eLectroslag process using i/l"' Z-ia (Raco) HiMnMo filler -irp wiHt-. T. nrli 124
flux. See reverse side for jrioove confizjratlor.

CNI¢ICAL ANAL3I1$ - S I so..
L , -TION C N P IS I C I N o V a Cu

7-
7" +. .lg l.4g! 6.o 01.ot .t+ .oF _• I.+ I .ig

Base .22 1.34- .01 .0 7 .. 1 1fI7
pSDUE SECTION TENSILE (TI ASVUtSE TO WELDTS"II IOIINCN['S " UL.TIMATE •IIL

SPECIMEN NO. I I ARIA SO. IN. ULTIMATE LOAD LBS. UTIMATEGT g*SI L FRACTURE LOC.TI
WlOTH THICRuE •T 

PSIS

"" ýLjg• .995 3, 141 •,10-i 2 0,5 00 6 .1t'O We1
PQ- 1928 .995 3. 150 1. 134 2 t2. 000 '1,500 Weld

,PR- 1.2ý .99b 2. 79 0 0,779 24+2. r)00 9 7. _0 We Id
- 9-2 0 1.. 00t 2.097 2.713 235,500 bt. 800 Weld

3910 TEST
Four side bends (splt 'into 10) - Acceptable 1No Defects)

ALL WELD METAL TENSILE

SPECIMEN NO. DIAMETER* IN. AREA SO. IN. YIELD POINT PSI TINSILE STE. PSI ELONG 1 IN e RED AREA A

__K _HN IMAC _9TA o NWLA

BASE 149TAL -- FT.LSS. ,

• l~o .CT,• ee Reverse Side,,•s -. ý ,.
MEAT _ _I ICTID ?111 ... FTe.l., FTL

,E CERTIFY THA TO TI4E TEit OF OUR KNOILEDGE THE STATEMENTS MADE IN
THiS RECO1 D A•R CORRECT AND T THE 'TEST ELDS WERE PREPARED.

'.1ED AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS.

4 4" Electrode spacing
** Final surface

WITNESSED

A-17
DT Dec. .0, 1968

SDATE.

EM..i NOT REQUIEG N.A.mm NOT APPLI CAI

my ;z t06I IF 6*ffTFg9Q-

BAGCOaC II WILCOX COWANY

*. . . m 0235!



OF

HEAT TREATMENT APTER WLLDIN6
GjI flS. e 16 7,5"- /1'25S 'F-BRIN/E QUENCH
Gj HR.-. ,60"-1,S6' F-BRINE QOUNCH
6 I/RS. e // 750-1225'F-LIOWID QUIENCH
3 0 /RS -@e /0 00- /I/50 OF -FURNA CC COOL.

C-/ARPY V-NOTCH IMPACTS 246 FT. LBS. ENCRGY' LOAD
-. - I I -. I 1

WELD METAL (-T)
+10 OF 30

+!0 OF 33
+/I "F 33
0'F /8
O0F Ž6

WELD M¢ETAIL (:T)

+20 P F-
,30 IF NF

,30 oF NF
-+2s" OF F
_,____F NF

*2,s"F_ F

BAS ETAL (MfJ
-I0 "F a?'

-/0 _F 27
-P-0 OF ,5"2
-20 rF a0
-20 ̀F 38

HEAT ,AFFECThD ZoNEaJI
-10 OF .8/

÷00 Ole 8/1
+10 OF ca
-20 or. 41
-20 WF 5-8

NEAT A FFECTE ZOmr (ii)

+20 OF' F
4-,0 OF NIF
+0.30 OF NF

+21'""F .. NF___2__" I __F_

I

DROP WEI&HT,.
Dh.or •AA ,IT71"r

f-P20 'F NF
-2.0 OF Alf

/.0 "f NP

0 *F NF

-0 OFl F

P4/ 1?2P8
DATE: /2-/0-68

A-18



THE BABCOCK & WILCOX COMPANY
BARBERTON. OHIO

CONTRACT NO. "_-"__" _

SPECIFICATION NO., 3':'

!
R ON 110

I. -H

Il-&I
!D OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-OC 2E4-122

I PS

1O0* !
0 1ASME OTIIER

SECTION 3 CON d " M

E

P L A 71: P r i I SIN Gj L PASS
13 - -_I-..

lULT P.

WILOING PROCESS . UALIFICATION POSITION 
1 MCTAL THICKNESS SIRGLE LAVER NUILTIPL

Electroslag Vertical N46-3/8 . NA-
MATERIAL SPECIFICATION ies .h eI. AULT[...

P-3 (SA-302-B) _ M Pt
AT TREATIMENT MACRO. EXAM. VICC.

* See reverse side NR N__
i FLUX MANM OR COMPOSITION |P REHEAT TEMPIEATURES INTERPASS TCMPERATURE WELDER Piersonl Miller
* Linde 124 70 ", MI"-. NA A ,,X. IC L u 701

TYPE Of SACRUP ISTRIP OR GAS) AND COMPOSITION FILLER METAL GROUP NO. SHIE9LOIMOG GAS -1cup SIZE RCGA

NA A-2 I NA NA FLOW SaT..E
AMPS. VOLTS, CURRENT. POLARITY

* Alternating current 48 volts. 600-650 amps
SIZE OF ILCCTROOE, IN. OIA. EL'rCTROOE NT. I TRAVEL SPEED JP I WINE 0r7EI •PM pCI'LI.LTION I ta

SIZE OF FILLER ,INE, IN. DIA. 1/8 1 CUlo., 148I/ PM -I"
*LIQUID PENETRANT MAGNETIC PARTICLE RADIOGRAPH ULTRASONIC TES'

NA Acceptable .* Acceptable Acgeetab .e
* REMARKS, Procedure qualification for welding P-3 material in the vertical nositi

by the eiectrosJlag process using 1/6' dia. (Eaco) IHi-M-ln-M3 fillerwire with
Linde 124 flux. See reverse side for groove configuration.

NiDNICM. ANALYSIS - x e NO. , .L , E
ý_LPPATION C MN P S SI e II Id FET

ase .22 1. .01 i .014 .7 .11 .5.1 .4q 1
( Weld .18 1 1.59. 016 1.01 A.1'7 1.O .. O .' 3 ýo .

_EDUCED SECTION TENSILE ITREANSCESE TO MM)D)
DIMENSIONS, IwCxES ULJTINkATE TENSILE

SPECIMtEN NO. W AREA SO. IN. ULTIMATE LOAD LOS. STRENGTH PSI FRACTURE LLCA110TH TN ZCRWE[SS ___T_______T__PiES

• PQ- 1929 - ..015 1,11 g 1. 69 :'7,7r 000 R6- Ago ',' 1 t
PQ-1929 .gg 9992 27P7 3:1_1 5K ~ •'
n-(429 1. I _00_ 2,735 12.741 1 217,5,00 . 70 Weld

Four side bends (Split into 16) - Acc'etab.e (No defects .

ALL WELD METAL TENSILE

SPECIMEN NO, DIAMETER, IN. ARIA SO. IN. YIELD POINT PSI TENSILE S1T. PSI tLONG S IN e' RED AlA.

* TYPE- OGARPY -IMPACT TEST AT ~pP.LDIE.L LA
IASE METAL IrFT.LSS. .I

:WLD • NTAL Iee reverse side FLUS. Ft

H 4A? AFFECTED 10ONE 1 FLS t

* WE ERTIFrY THAT TO THE R:EST OF OUi KNOWLEDGE THE STATEMENTS MADE IN
THI R CORD ARE CORRECT AND THAT THE TEST WELDS WERE PREPARED,

."DED AND TESTED IN ACCOROANCE WITH THE APPLICABLE $PSECCIFICATIONS.
* 44" electrode spacing

** Final surface

WITNESSED

DATE Dec. 10, 1968

I.L-UUV60TOWH *.A.IVOTAPPLIC

PQ 19292-

&ADCOCK a WILCOXCOWAN
A-19



HEAT TrAEhTMrNT AFTEIR WELOI//6

6• 111R.9 / G75t-I"/7s" OF- 8I9/NC QUEN1C/

G4.HRG. & 1/O0.-/l,$'i°F-BRI/NE QUENCH
Gj HRG. G /"7,-1225_F-LIQUID QUENCH

30 HRA. & ,IlOt-I/50 F-FURNALCE COoL

CHARPY V-NAOTC4 IMPACTS & 240 FT LBS. ENERGY LOAD

BASE MET
*I0 OF a8
÷o 10 'r 21

+ or so-30
OF 24

0 OF 2.0

BASE METALr

•-20 F F

+30 OF F
v-40 OF F

.%07 . Np

*.70"F NF

760 -F NF

"______F NF~

WELD METAL *T
+/0 *FF 80
*/0 OF- 40

+/0 OF 5,

DROP WEIGHTS

WELD METAL J7T
"________ F

F
+,20 F"30 or PF

+ 4O Ir F'
50 'O;F F"

+70 "F N F

4-'70 "F NF,

-&Go______NF

P.A -r A/FFcC 74-L 0 zoI.4 7-;

4 iOF- 4-1

0'l dj 3C___ __ '. _ 3'

0 'F 13

0 F 215'

I HEAT AFFECTED ZONHjT7
+20 OF F
+20 OF F,

+ 30 OF NFC
+ 30 "x NP

+25 OF F
÷___,____ F "

PQ I/ ?C
DATE: I/2--0-C8

A-20



I:
THE BABCOCK & WILCOX .CO•ANY

BARBERTON. OHIO.

CON4TRACT no._________

SPECIFICATION ?to._

3.~ D OF PROCEDURE AND/-OR OPERATOR; ~ALIFICATION
*NAVIPSLM ... SIE

£s -Io. L.J1 1a~o 11e~l clawo aLJ 7
U ~

I tin I ~ EJ I SIN1~JPAEI

- PLC Pm
1 4 A LL6I WI P O S I T I O N 6 1 1 1 1 5 a T W mIC II m a aI S I M IL E L A V E A M U L f IP ~ Ak A"II* P711esctroslag Ver'tical1 6-3/8 Is. I'%*ir

NEAT TAIATEINT J - MACRS. EXAM. MICRO. CZAM
See reverse side

FLUX NAME9 ON COPSITION`y VIINRA1 TEMPsmATUSI INTRAPASS ,gmu::maIRm 9ILDERA e Moillr 7

* Linde 124 t 0 ar . NT 9.* I CROLgN 725O

*TYPE OF SACAUP ISmRIP 00 4491 AND COMPOSITION FIUKS1 VITAL GROUJP NO. 3M I NISIE G&W cu lima GAS 1 lw Sl

1'A I A2 ~ A PLOT RATS

AMPS. VOLTA, CUININET, POLAAITY

* Alternating currexit 50 volts, 590-EOO hmp a
SINS oF ILEICS"C. IN. MlA. IE C I NSE E. TN.VZL. ~SESP99 IFNI VIA 1~PM [SCILLATION DWELL1
lilt OF FILL$@ 9149, Its. DIA. 1/ E5 U A1124. 5%blhu
LISUIO P64NE RANT US TI ARI P S SIDOS011APH U LTIABOIC -SI

* 1.A Acceptab-le 4*w' kcaeotabl AcceptAble
* SI.ARX9. Procedure qualification for weldins -l-3 material in trhl vertical positlor,

by Me eLectroelag 2rocess upmr, ii 1/ dna. (.Paco) t1-i'r,- o r ejl#-r wire with
m Linde 124 flux. See reverse aide for groove configuration.

CuMICM. MW[$u - 9 a £ 321L
LOCAT ION NIP IF. 1 1 e l e F

-- %r - .4 -0 - .12 P I .Q I1 1 -iIOI) Io
as. toL L .L

Ii
I

I I ~ * I I I
Air! I .lh I 1-,I.r11V L .I1 I I I . I 171 - I:,;1 I I'f I - I - I I

i

_I________IN____ Ma*'in TUSIL1"I ".UK_

U OTIEIIISSNI.oIpeMEISPOCImEN me. AlIA so. In. ULTIMATP LOAD LOS. R*ACTUIIE LOCATION

______1 ____ 195 L. * 2 .Ot SIL -6 ________ P7

. UQ . 40 j,, ,, ,, .. • ._S

SPECIMEN NO. 011110T1. IN. ARIA SI. IN. YIELD POINT PSI TENSILE IT@. P0I 1I,0 1 IN I IiI I ts E m

if IWA Ne1 Iw AT iW IN . . ,•

'MASI CIAL1 . PT.LOO. .. FLL
S,,LO itA LA eg reverse 1 113 T. . FT .55
71NCAT IFFE fte &e" PT.L.TL

1~~.

wE csl•liy Tit Iyf IN ICS7 Of SU EtOWLENE TUN STAi11IMTS MIAS i1
THIS SECDlEl UsS C091C€ US3 TMAT TIt TEST WILLS WERE P9EPAEl•.
W9LD0I £3O 55511t IN 14ACCOWOAI WITH TNS APPLICAIS SPI1CIFICATISUIS.

* 2-3/4" electrode spacirng
** Final surfaces

wA1 7N [SSEO

""" ,196-3
DATE _* . .

~Q 1930 -

- .1 .

A-21



2*

i.
MEAT TA'L"MCWT APTZ WAMRLD/E6

6gr WAjS.& Q ~5/0~BlN UENCH
6k WS.& 0 1W06-MSr*F-09--Afy/ GUENCH
Gk m~s. 6 //?so- lags* r- w./uiD QUENCH
30 HARS.* /10O0-IA50P-Fl/RMAC( CXL.

CMARPY-V M=7N IMPACTS AQ Rh0 E7 L9&

BarE mrTAL 6f rj

I

i

*IO'P 52
'90..'- I.5
~q0.F 32
.10 F 50
*/O*,~~ 44

i - - --

WELD MTL(R)
*10 #or/01024A 78s
+1/0F4 ?2 +40PF CA

+/06F' ps 4309F 87

floor /~f #/0Po ofv
.0P?o OF *4$f

420*r 31T -loor 67

HEA7 APT TC TED ZONE (*7)
+ior- 6s
WOO" F SP

-/O1F 6/
-IO'F 6$.

MEAT AF~rC TE*D ZONE (~$F
.200'. F-

___ O___ F--" ÷d "r r"
* 30" N F

430OF r
4_400A_" NF

_ 4.0____ NW

T

DRQP WEIfi&M,
. BAur METAL (*-r)

I.

-t,20F 0 -

.~O~rNP,

*35PF

+200P F
#/60"C,' F

44-01F NP.
______ NP

p49 /Is0
DATE' /0-10-69
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RECORD OF TEST RESULTS
THE BABCOCK a WILCOX COMPANY

OARSMRTON. OHIO

Base Metal: 6-3/8" th
SA-302-B

Parallel weld groove
side walls 1-3/8" + Z '8

'CT [CUSTOMER General Electric
ASME Code Weld Test Plate (Electroslag WS-40) ICSTOMER ORDER NO.

TEST NO. jASSOCIATED PROCESS GUALIFICATION NO0. SAW CONTRACT NO. 6001
PQ-1931. 6_0-0_ __

DESCRIPTION TEST Het teatment 6-142?hrs 6 165-1 2 17 P Brine uenc

t. '12lr 175-122-'-. Ll d quench
30 hrs. 9 1100-1150"F - Furnace cool

WELD CHEMICAL AALYSIS -bb31.
C M- 111 4 C- NI M- J Cu - -

BASE METAL CHEMICAL ANLYSIS E-- 3

C u"S S L Ce No I ma Cu16I .• • 1 , 015 1 ,0-14 1.04 16 1 .59 -•10 "1

BEND TEST: TYPE NUMBER RESULTS
Four side bends (split into 16) - Acceptable (No defects)

IEDUCED SECTION T04SILE (TRANSVERSE TO WELD)
.ClMAN ~ULTIMATE U3LT. TENSILE LCTO

..CIMA WIDTH THICKNESS AREA SO. IN. pLIAE UT E~L I LOCATION
NO. 13 T THICKNESS AR(A SO. IN. LOAD LOS. STWINGTH PSI Of FRACTURE

--Qý- 1 Q~q 1 .0 1 - .76Q 2.794 236-.000 84.7 •4 Weld
•P- 1931 .- 63 -2.854 2.520 21.0 •370 Wld -P9-1931 1.000 3.056 3.056 256,500 83-L4 0  WeId

PQ I 0 2.q4524 .. 500 ' 2.0 Weld

TYPE
LOCATION

AT - OF I FT. LOS. ENERGY LOAD.
FT. LAS. LOCATION FT. L $S.

=ee reverse side .

0P WEIGHT IMPACT TESTS

See reverse saa2e

E MIGHT TEMPERATURE OF

Nov. 1, 1968 .,'.9ssD
_____________ I hSI

A-23
i



C/JARPY V-No TC/ IMPACTS ~

)CATION TEMP ". F-T. L8S LOCATIOM T7hml? -F. 'FT LB&

T WELD 410 47
6. +10 24
o 10_0 33
"o 410 i7

If__ 1 J ____S-

-EH MZ +/0 06_
o f .10 30

S" -10 7A

* "" -20 I'

I-OCA7 JOrMP n'A rF-r.Lw.,
TrT 1ASE +/0 8,e

__ " #10 56
S '" +/0 74

" " -20 37

"_9 "20 30
I ' -20 50

FC

DROP WEIGCHTS
IOCAiT/ON TEMI? 'o. tS

J 7 WELD *20 P
" "" *" 1O F

of___ 30 Nr
" ' e* .dO F

LOCATION ITEMR *..RESLTVS

"T "f +2O F

. " +30 NF
* * 30 NF-

, , #,2 6

LOCi9 TION TEMP. OF. RIESULT.

ir .0 BSE +201 NF
S- #20 N r

o s -20 F-
o f -/0 NF
o f -/0 NP
in -20 F
so ' -20

! •

PQ 1931

DA-TE: II-I-C•
WEL OCRS

PIERSON - 5702
MILL,4R -5-70/

A-24



THE BABCOCK & WILCOX COMPANY

mr. VERNON," INDTANA CONTRACT NO. 610-0122
SPECIFICATION NO. WS'74T0

" 1 1 - 6"A OF PROCEDURE
" AvS4I I PS ASME

19O-ISOC, L SrCTION J

AND/OR OPERATOR QUALIFICATION TEST-'

ccJ SETON 1 4 Ii]IXfltA
I

31'.0 lhe PROCESS

E1.ectros1.az
MAICRI*.. SPECIFICAtION

P-3 (SA-302 Gr. B. 'od.)
NEAT TREATMENT

See Reverse Side
FLUN NAME O0 CCMPOSITION

Linde #1124
CHINAT TgMPCUATUREl INTER9PASS TEMPERATUR DESYLIER Trvin

1" 70' " I mi N.A.b rmEAX. MY~ OL o.1068
O fr P o r A C K 6 0 # 5T 0 1 0 'jP riA S I 6 4O C O k4P iJS tK !I N 'IL L E N M E T A L GR OU P N O . 'SH I E L SIN G G A S C-ASI E S O C

FLOW AA1lN.A. Raco Hi-Mn-M cA-2 k.A. N.A. N.A.
AMPS. %OLTS. CURRENT. POLAA• I1

Alternating Current 48-52 Volts 575-625 Amps
SIZE OF ELICTqO01. IN. *IA.

SIZ O' FILLER WINE. IN. CIA. 1/8"
ELECLTRODE EXT. TRAVEL SPtOIED PM WIR9 FEED 1PM1 ýJCIL~l~T3

i~OIQcA I NA. IN.A. S ,,
LIQUIO PINETPRANT TViSUAL INSPECTION

N.A. I Acceptable
MAGETIC PARTICLE [JAOIOGRAP- ULTASONIC TEST

Acceetable/No Defects Acceptable/No DefectX Acceotable/No Defec',
Procedure Qualification for welding P-3 material in the vertical
position by the Electroslag Process using 1/8" Dia. (RACO) Hi-Mn-Mo
FiLler Wire .ith Linoe #l24 Flux. See Reverse Side tor Groove Coniiiurat:7

CHEMICAL ANALYSIS C a N.
C gW S S CU NI dO FE Cu CS "

I T
_ _ _ _ _ _ -K

REDUCED SECTION TENSILE (TRANSVERSE TO WILD)
Oi, lk IO 14IsCMCS ULTIMATE TE SILC

SPiC!MEN NO. &IOTM 1N. IMCNE S RIA So. IN. ULTIMATE LOAD LIS. UTRENTTHTESIL 'AC4'.*
al CTH IN'IC104CSS STRENG;TN PSI

TLA .962 2,89 2.785 248.500 69.25 Wel d

TIB .978 3.193 3.123 2778250 8 0 Wed --

TIOA ,890 3095 2755 244, UU 88,UOO bWed
1_ T B, .265 2,969 1 2 855 17-%5-75U H9,0 -WO 7 eldT-

lIND TEST
(4) Side Bends Split into - Acceptabele/sN ueDecr s __

ALL WILD METAL TENSILE

SPECIMEN .NO. DIAMETER, IV. &REA SO. IN. YIELD POINT -S5 -,%S:Lt STA. PSI ELO%l * ,: N

TYPE CHA•PT V-Notch IIPACT TEST AT "] T@ 2 z6 11. LIS. ENERIY LO1IA-

9ASC MCIAL. ýAT 1 79.64, . C9A Fl. Les i
WELD MITALSurface 159. 41. 49 IFT. LaskleId Me tai- (-5PT- an2 7 0 34, 32
OIEAf AFTIECTED Z00NE JLT_ l 84, 8U, 76 ---- r. 1S. FI

7,

ZEATI IT TO'AT TO CIII 5Sa 1 F: 0' '0401LEDGE INE STAT[MEN4TS MADC 1IN

S RECONO ARE C411RECT ANC THAI '-F ?Ill 99LOS WERE PREPARED,

NSLOE AND T9STED IN ACCORDIANCE *I TN THlE APPLICASLE SPECIFICATIONS.

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

N.I. NOt REWUIRED.Z35 :'.A.=. NOT 1., "

I
PQ - 2563

WINEssED Hartford (ASIHE) DAT,__ 5/22/70 ow1!Dv / /1 0 ý
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OSCILLATION *
3 second traverse
5 second dwell

(equivalent to a tray.
sgeed of approximately48I. P.M. )

Of6

e A, 'A- 0Z_ - Z 94 7•

Sj ~ c-- 1;Orp'5 6' It 7 - /.. - - Cd 6 V4

6 w~s -' 4%' 6

"~:'W-I-r do ?~3 - ~ ~ d~~

~ A~(f e ~1'~ 4~7

S4i 009 40-

~y~rz £7~4)~~/~9L /1 r ---b, ~ _______A~Z 4-7-

________ 0 A'

1,ý 4 er ;r' ".r /(~7d 47 71* ~"~S7~

W-2 J246ý3

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