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ABSTRACT

This document contains FTl's best estimate of the initial RT ;. 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
RT,or is estimated to be 23.1°F, with a standard deviation of 13.0°F. The initial CYUSE for
the electroslag welds is estimated to be 105.4 ft-Ibs, with a standard deviation of 16.1 ft-Ibs.
The electrosiag welds are estimated to contain 0.190 weight percent (w/o) copper, 0.311 w/o
nickel, and 0.013 w/o phosphorus (with standard deviations of 0.048, 0.051, and 0.003 w/o,
respectively). A chemistry factor of 114.43 is calculated based on the copper and nickel
contents for the electroslag welds at Dresden Units 2 and 3.



CONTENTS

Page

1. INTRODUCTION ... e e e e e e e 1-1

2. FABRICATION HISTORY . . .. .. . e e 2-1

3. RTor. CVUSE, AND CHEMICAL COMPOSITION . ....................... 3-1

3.1. RT, g Determination .. ... ... . ... ... . . . . i 3-1

3.2, CvUSE Determination . ........ .. ... .. 34

3.3. Weld Compositions (Cu, Ni,andP) ............... ... ... .. .. ... 34

4. CERTIFICATION .. ...t e e e e e 4-1

5. REFERENCES . .. .. e e e e e 5-1

APPENDIX . . e e e A-1
List of Tables

Page

2-1. Dresden Unit 2 Plate and Weld Identification for MK-57 Shell Course . . ... ... .. 2-3

2-2. Dresden Unit 2 Plate and Weld identification for MK-58 Shell Course . . .. .. .. .. 2-4

2-3. Dresden Unit 3 Plate and Weld Identification for MK-57 Shell Course . . ... ... .. 2-5

2-4. Dresden Unit 3 Plate and Weld Identification for MK-58 Shell Course . ... ... ... 2-6
List of Figures

Page

1-1.  Dresden Reactor Vessel Shell Course Arrangement in Core Region . ......... 1-2

2-1.  Dresden Unit 2 Plate and Weld Layout for MK-57 Shell Course . ... .......... 2-3

2-2. Dresden Unit 2 Plate and Weld Layout for MK-58 ShellCourse . ............. 24

2-3. Dresden Unit 3 Plate and Weld Layout for MK-57 ShellCourse . ............. 2-5

2-4. Dresden Unit 3 Plate and Weld Layout for MK-58 ShellCourse . ... .......... 2-6



1. INTRODUCTION

This document presents FTI's (Framatome Technologies, Inc.) best assessment of the initial
(i.e., beginning of life) feference temperature (RT,,r) value, the initial Charpy V-notch upper-
shelf energy (CVvUSE) value, and the chemical composition of electrosiag 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-electrostag 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.
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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 1339%)
provided by Lukens Steel. During fabrication, the individual piates 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
24 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 1675-1725°F, hold for 6.5 hours; brine quench

- Heat to 1600-1650°F, hold for 6.5 hours; brine quench

- Heat to 1175-1225°F, hold for 6.5 hours; liquid quench
The two core region shell courses (Mk-57 and -58) were fabricated by Babcock & Wilcox
(B&W) for Dresden Units 2 and 3. The circumferential weld joining the Mk-57 shell course to
the Mk-58 shell course of the reactor vessels of both Dresden Unit 2 and Unit 3 were
completed by B&W as well.

Although an extensive records search was completed,” very little information could be located
with regard to either the specific weld materials or test results for the ES weld consumables
used on the longitudinal weld seams of the core region shell courses. of the Dresden reactor
vessels. Therefore, applicable test data for weld PQs -- performed in the general time frame
that the electroslag longitudinal in both Dresden units were fabricated -- have been included
as one source of typical RT,,, 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 PQs that are applicable to the core region shell courses welded by the
electroslag welding process for the two Dresden units.



FIGURE 2-1.

DRESDEN UNIT 2
PLATE AND WELD LAYOUT FOR MK-57 SHELL COURSE
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4
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TABLE 2-1.

6-198-3

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

Wire or Plate Flux Fab.'d
1D Location _HeatNo, Lot No. _by
Long. seam 1 (ES) U 34A167 3496 B&W
Long. seam 2 (SA) 110° 1P0815 8304 B&W
Long. seam 3 (ES) U w8349 518 B&W
Long. seam 4 (ES) U WB8B349 518 B&W
6-198-1 -- A9128-1 -
6-198-2 - A9128-2 - -
6-198-3 - B3890-2 - -
Mk-57 to Mk-58 - 71249 8504 Baw
circ. weld (SA)

ES: Electrosiag weld 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
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TABLE 2-2.

DRESDEN UNIT 2

6-198-13

PLATE AND WELD IDENTIFICATION FOR MK-58 SHELL COURSE

|
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

Wire or Plate Flux Fab.'d
Location _Heat No. Lot No, by
97° 1P0661 8304 B&W
1P0815 8350
200° 1P0661 8304 B&W
1P0815 8350
227° 34A167 3496 Baw
347° 34A167 3496 B&W
- B4030-2 - —
- B4030-1 - -—
- B4065-1 -- —
- B5764-1 - -
- 71249 8504 B&W

SA: Submerged arc weld

24

U: Unidentified



FIGURE 2-3.

DRESDEN UNIT 3
PLATE AND WELD LAYOUT FOR MK-57 SHELL COURSE
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TABLE 2-3.

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

Wire or Plate Flux Fab.'d
1D Location —Heat No, Lot No, by
Long. seam 1 (ES) 77° v 0} B&W
Long. seam 2 (ES) 197° V) U B&W
Long. seam 3 (ES) 3y U v B&W
6-111-1 - B5159-1 - —
6-111-8 -- B5144-2 - -
6-122-7 - C1516-1 - -
Mk-57 to Mk-58 - 299L44 8650 B&W
circ. weld (SA)

ES: Electroslag weld SA: Submerged arc weld - U: Unidentified
* Records indicate that the electroslag welds for MK-57 were performed using the

following weld wire/flux lot combinations: 34A167/3496 and 36A168/3496. However,
data for specific longitudinal seams are not identified.
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—ID__

Long. seam 1 (ES)
Long. seam 2 (ES)
Long. seam 3 (ES)
6-111-3

6-111-10

6-111-11

Mk-57 to Mk-58
circ. weld (SA)

ES: Electrosiag weld

FIGURE 2-4.

DRESDEN UNIT 3
PLATE AND WELD LAYOUT FOR MK-58 SHELL COURSE
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TABLE 2-4.

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

Location

22°
142°
262°

SA

Wire or Plate
—Heat No,

37A334
37A334
37A334
A0237-1
B5118-1
C1290-2
299144

. Submerged arc weld

2-6

Flux Fab.'d
Lot No. _by
3496 B&W
3496 B&W
3496 B&W
8650 B&W

U: Unidentified



3. RTpr. 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 fiux), 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 1150°F.

3.1 RT,or_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
| 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 electrosiag welds in
Dresden Units 2 and 3 used a RACO (Reid Avery Company) Hi-Mn-Mo weld wire and a
Linde #124 flux; therefore, only data from weld PQs using this same RACO wire/flux
combination are included. The Charpy V-notch impact data are reported for tests completed
at 10°F using a load of 240 ft-lbs.

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 |

Stress
Drop Wt. Relief
Weld PQ_ Charpy Data Lo LE) TJime_
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-1309-8 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 RT, g,
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 lIA.



TABLE IIA
Charpy V-Notch Data for Surveillance Electroslag Weld Metat**"*

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

[* Conservatively estimated based on data from Capsule No. 8,° since value was not
determined for unirradiated ESW surveillance material.]

The following Charpy impact data are also available for electroslag welds tested for the Peach
Bottom Unit 2 surveillance program to determine an initial RT,,; value representative of the
electroslag welds:

TABLE IIB
Electrosiag Weld Test Data®

Test Weld ID Yoo Test Weld ID Lewo
1 18.8 6 -20.7
2 3.0 7 15.9
3 317 8 125
4 32.1 9 18.9
5 26.7

As defined in the ASME Code, Paragraph NB-2331,'* the RT, is established in accordance
with the following requirements:

1. Determine a temperature, T,y that is at or above the nil-ductility transition

temperature by drop weight tests.

2. At a temperature not greater than T, + 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, Ty, is the RT .
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3. If the requirements of 2. are not met, additional Charpy tests shall be
performed (in groups of three specimens) to determine the temperature, T,,. at
which they are met. Then, RT,; is (T, - 60°F). RT,,; is the greater of T,
and (T, - 60°F).

4. When a Charpy test has not been performed at Ty, + 60°F, or when a Charpy
test is performed at T,,; + 60°F and the specimens do not exhibit a minimum
of 50 ft-Ib absorbed energy and 35 mils lateral expansion, a temperature
representing these minimum requirements may be obtained from a full Charby
curve developed from the minimum of Charpy data of all tests performed.

Using the weld PQ T, data and the available surveillance Charpy impact data for the
electroslag welds, the RT,,; is controlled by the T, requirement. Based on these data, the
initial RT,; for the electroslag welds in Dresden Units 2 and 3 is calculated using the T,
data reported in the weld PQs. The T, values range from 10 to 50°F. Taking the mean of
these values results in an estimated initial RT,,; value of 23.1°F for the electroslag welds,
with a standard deviation (o) of 13.0°F.

3.2 CvUSE Determination

The initial CVUSE data for electroslag welds were obtained from available surveillance data
and are presented in Table IIA. The unirradiated CvUSE values range from 70 to 125 ft-ibs.
Taking the mean of these values results in an estimated initial CYUSE value of 105.4 ft-lbs
for the electroslag welds, with a standard deviation of 16.1 ft-lbs.

3.3 Weid 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 il 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 Il

Procedure Qualification Chemical Composition Data

Weld PQ C Mn P S Si Cr Ni Mo Cu
PQ-1092-C 020 1.28 0.017 0018 0.18 0.08 031 053 024
PQ-1138-A 0.19 150 0.017 0.027 0.19 0.09 035 055 025
PQ-1300 0.18 1.26 0015 0.017 0.16 0.11 033 051 0.30
PQ-1308-A 0.18 1.34 0012 0.017 0.14 0.10 030 047 022
PQ-1308-B 0.17 131 0015 0015 0.14 0.12 029 051 023
PQ-1667 019 141 0019 0015 0.07 0.06 0.25 057 020
PQ-1822 019 140 0015 0015 0.14 0.09 027 054 023
PQ-1851 018 149 0014 0.011 0.15 0.06 0.36 049 0.18
PQ-1928 019 149 0.016 0014 0.16 0.06 038 055 0.19
PQ-1929 0.8 150 0016 0.013 0.17 0.08 030 048 020
PQ-1930 016 152 0012 0.014 0.15 0.07 026 051 020
PQ-1931 020 152 0015 0.021 0.12 0.05 038 059 019
TABLE IV

Weld Consumables Chemical Composition Data

Wire ID c Mn P S Si Cr Ni Mo Cu
W-8349 014 179 0.010 0.012 0.04 - - 047 -
34A167 014 176 0.010 0.014 0.04 - - 049 -
36A168 0.12 170 0.010 0.019 0.03 - - 052 -



Surveillance and Bellline Weld Chemical Composition Data

TABLE V

Specimen &

Plant ID o] Mn P S
ESWWeld 021 178 0.011 0.015
D3l.13t
KAE D3*** 0.220 - 0.009 0.016
KAL D3 0.197 -- 0.008 0.019
KéL D3*" - - -
K6A D3** - - - -
KBM D3*' - - -
K6T D3*" - - - -
KAJ D3*" - - - -

." KAD 03.'“ - - -
MA1 QC1>"® 017 156 0.011 0.017
TD1 QC2%" 0.18 1.75 0.011 0.013
MA4 QC1>'® 0.158 -- 0.012 0.008
MAD QC1%>'®* 0.236 -- 0.012 0.004

M7L QC1>'
MBU QC1>'®
MéD QC1>'®
MDC QC1*'
MD4 QC1>'
MBY QC1°>"®

S Cr
0.32 0.07
0.176 0.064
0.144 0.056
0.19 0.06
0.17 0.09
0.05 0.063
0.08 0.063

* Number designates reference from which data was taken.

3-6

Ni
0.30
0.332

0.282
0.33
0.41
0.38
0.36
0.38

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

1317

Mo Cu

051 0.20
0.550 0.191
- 029
0.520 0.171
- 018
- 024
- 023
- 022
- 019
- 021
- o2
0.17
0.18
0.136
0.19
0.138
- 0.19
- 0.20
- 0.24
- 0.16
- 0.21
- 0.19
- 0.21



TABLE V (cont.)

Specimen &
PlantiD _C Mn P S Si Cr N Mo Cu
‘TAE QC2*" 0.209 - 0.008 0.017 0.115 0.079 0.313 0.503 0.129
0.32 0.14
TAT QC2%7 0.216 -- 0.008 0.018 0.126 0.091 0.359 0.5220.122
0.33 0.16
TBP QC2%" - - - - - - 034 - 0.16
TB1 QC2®V - - - - - - 037 - 0.17
TéK Qc2*" - - - - - ~ 039 - 017
TBM QC2*"  -- - - - - - 037 - 0.17
T72 QCc2*" - - - - - - 041 - 0.20
TAP QC2%V - - - - - - 032 - 0.12
Peach 0.17 141 0015 0.013 009 005 021 053 021
Bottom 2,3**

* Dresden Unit 3

® Quad Cities Unit 1
¢ Quad Cities Unit 2
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, 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

789

Surveillance Electroslag Weld Data

Pantb _C Mn _P S St Lr Ni Mo Cu
Browns - - 0.012 - - - 0.30 - 0.10
Ferry 1

Browns - - 0.010 - - - 0.33 - 0.20
Ferry 2

Browns - - 0.011 - - - 0.28 - 0.1
Ferry 3

Peach -- 1.43 0.010 - - 0.08 032 049 0.09
Bottom 2 -- 146 0.012 - - 0.08 032 049 0.10
Peach - 155 0.009 - 0.19 - 040 050 0.1
Bottom 3 -- 1.57 0.009 - 0.19 - 0.41 051 0.11

The compositional data for the weld PQs; the surveillance weld data for Dresden Unit 3 and
Quad Cities Units 1 and 2; and the beltline and surveillance weld data for the Browns Ferry
and Peach Bottom units were averaged to determine estimated values for copper, nickel, and
phosphorus contents for the ES welds at Dresden Units 2 and 3. The results are as follows:

Content Std. Deviation
Element {wlo) w/lo
Copper 0.190 0.048
Nickel 0.311 0.051
Phosphorus 0.013 0.003

Applying these best estimate chemistry values to the Position C.1 procedures of Regulatory
Guide 1.99, Revision 2, a chemistry factor of 114.43 is calculated for the Dresden Units 2
and 3 longitudinal electroslag welds.
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4. CERTIFICATION
This report provides justifiable estimates for initial RT,,; 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.

U/ /0/96
C.A. Campbell Date
Materials and Structural Analysis

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

L8 NS 1/rs /76

M.J. Bevan Date
Materials and Structural Analysis

Verification of independent review.

7, Wi

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

The document has been approved for release.

1/1s J5¢

D.L. Howell, Program Manager Date
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w 503-¢ THE SABCOCK & WILCOX COMPANY

SARBERTON. OH1O

:CORD OF PROCEDURE OR OPERATOR QUALIFIéATION TEST QCD 2EN4-122

PROCEDUNE NO.

" Jo8 Wo. DAT# . Ww-182-3
61 0-v098 Initial &Ellecﬂon : "10=14-65 PQ-1092C-2
ADING PROCESS 8 NgLE POss MLT PASS LT ARG
TERTAL SPECIFICATIQN Ve
P— -
3 ] MEVAL THICKNESS 4]
X fﬂ ' &-1/4" Reid Avery HI-Mn-Mo
i BACKING STRIP USED . PRE MEAT TEMPERATURE INTER PASS TEMPERATURL FLUX NAME OR COMPOS 1T 10N
g vu : [l 70°F Min, _Not Applicable - ILinde #2420 X 150
LD CMARACTERISTICS (V8A) (A.C. OR D.C.} -
Alternati rent 48-52 Volts 600
S FLOW RATE POSITION OF PLAYE OR PIPE ULTRASONIC TESY LIGUTO PENTYRANT
& { Yertical fe {1cabl
\SNETIC PARTICLE RADIOGRAPH o | MACRO EXAMINATION | MICAO EXAMINATION  |POST WEAT TREATMENT
table fo abl f yired Not Reguired o_Atto ot
(IL OF ELECTROOK INERT qn COMPOS 1T I ON. VEL SPETD INCHES PER MIN.
.1/8" Dia, liotion d 48"/Min. Dwell Tim
: snaoL
None
on by electroslag process using
. ~ "™ st ? s . | ¢r (1 ™) cv
- REDUCED SECTION TENSILE (TRANSVERSE TO W
SPEC IMEN D IMENS | ONS ULTIMATE WLT. TERSILE PRACTURE
no. WiDTH THICK, AREA $Q. IN. LOAD L9S. RTRENGTH P81 OR LOCAT ION
e _Atached Sktch '
SIDE BEND TEST FREE BEND YEST
i ndsg = cts)
ALL_WELD METAL TENSILE
"‘i:"'-‘ DIA. AREA 0. N, [YiELD POINT pst.| TENS. STR. P3) iy RED ARCA &
Not Required _
MARFY 1MPACT TESTS { Tvee [ o FY. LBS. ENERGY LOAD
SPECIMEN NO. FT. S. SPEC! _NO, FY, LBS,
ached | Sket

WK CEIRTIFY THAY THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AWD THAT TWE

TEST WELDS WERE PREPARLD
MENTS OF ASME,

WELDED, AND TESTED (N ACCORDANCE ®ITH THE REQUIRE.
U.9.C.8.¢ ABS: USN MIL-3T0-278 OR NAVIHIPS 2850.1800-1.

o- . 10-28-65 $ 1GNED

D.C.A.S.0

witmsses €. Zenon,

el

PQ.
;A'IC;; & WiLeoX cany

1092C-2

Coou, #935 '

Ao a wma
—tSu——

T

S



tae Ene e Ve a et tep @

e Avaa—a. v e

e

ELECTROSILAG DoutLe ELECTRODE. WeELD \..y.n...

| ZB-M2 VoLTe Goo AMPS OACILLATION SPEED 48/ . Dl T B

. Ve o, (RAO) Hi-Mm3-to FiuLea WIRE -~ Linpe®iea Fuur

CHARPY V-NoTen mMPAcTs @+1CPF 240 Fr s

LocaTion FToeas Fr LB% . FrlLeo
BDASE MeTAL &0.0 . 70.0 3.0
HEAT AFxecTeD Zowe 40. © 52,0 70.0
wWewn MsraL, 380 23.© 4.0

HEAT TREATMENT

nﬁmr_x.r:nnk QueacH 73,3 Locn.w @D1672°-172%°c BRINE Dcﬂonn
FivAL QUENCH & Houas @ | 600%1630°F BRINE QUENCH
TEMPER Y2 Hirs @ W18°F - 1225°F \WATER QUENCH
STRe®s RELIEF |18 HAS @ I1oa?~1180% Furnace CooL

& 1092.C-2 .
WELDED \N VERTICAL RBSITION.
DATE |I1=2-0L5 :

A-3

o9g. | 289,000 ) © 170 zk.ﬂrb. |

) En e 228 ASY “To \WELD) -
- U.un.w.m.nc AREA ULMMATE jOLY, TENSLE] FARACTURE
TR WA, | g A L - -~ B el e
PQIOALC-2 OO | 284.5300 | 92,960 1VL|an|.I
PoioagC- 2 729 |2®,000 91 .8080 | WE.O |
PQ wa2C-2 2. 84p | 2L, 000 | G¢ _ WELD. ]
POLCARC-2



1D-30)% 4

ECORD OF TEST RESULTS. .

THE BABCO"K & WlLCOX COMPANY .
: amstnrou omo

.\.

BJECT

.-' .
U

Code Weld Te

Plate

(Electro Slag) .

CUSTCNER

ucliGClal Lieclr
Pover Louin nr.t.

CUSTOMER ORDER NO

ST NO..

T0=1178

ASSOCIATED PROCESS .QUALIFICATION NO.

 $Q-1092° C=2__

- auv CONTRACT NO L

_ 610-0098 -

$CRH‘TION OF T

Smab

gy Postweld - Heat Treatment - _Prelkainary Cuench 1750-1800°F.
E Iow 400°F. :

SUE L Topner 1175 12259,
-4L1309%F,  HOLD 18 hours. Furnace cool to_ below 600°
wELD CHEMlCAL ANALYSIS . S
< My St L R S Ch- N MO . T
i.50 .19 . 0Y\7 - 09'7 -".09 '.35 : .99 .25
BASE METAL CHEMI CAL ANALYSIS B
C MN S P T8 (o} © NV Me .. - Cu
z 1.37 .28 .015 -.020 - "'.ll‘.- .69 - 51 .24
ND TEST: TYPE Side TUUNUMBER 4
DUCEC SECTION TENSILE ( TRANSVERSE TO WELDI " O
SPEC e : JLTIMATE " fuLT. TENSILE i
noa ¥IDTH THICKNESS AREA 5Q. IN. -E'B.\::“:;g. 1SS REnGTH S OF: FRACTURE -
R 1.00L" 2.934" 2,36 s¢ " 252 ,000° 85,820 oweld oo
1.001" 2.964" 2.947 s5 ¥ 2¢2 .,000 ... 88,200 -Weld
i 1.02Q" 2.6824 2.8682 s3 ¢ 244,500 91 .160 S Weld -
$ 1.Co0" 2.850" 2.8:)0 sg " 250 .000 87 ,700 ‘Weld -
L WELD METAL TENSILE . .
T T pu e EETY T AT [TCOCR
g-inTt A .9035". .2 sa.in- . 66,500 87 .500 - 25.0 T
R 1 . 504" .2 s¢ 'in - . 66 .500 ~ 87.000 85.5 .-
HARPY IMPACT TESTS s : - - . Sy s
TYPE V-Notci AT =10 oOf 9*0 LeS. ENERGY-LOAD.
LOCATION . : FT. LBS. LATERAL b"—’A"\l _ON e
we2id Surlece $2.0, 30.6, 5C.0 L0446, (081, 041
Woic /4 0 3.0, -52.0, &c.0 023, 046, 028
L/4 7 Buue Metal 64.0, 38.¢. 70.0 042, .041, .053
14 X BEAT 78,0, 68.0, 76.0 052 Q47 - 081
DRGY WEICHT IMPACT TESTS , - R el
LOCATION HEIGHY WE I GHT _TEMPERATURE °F . ..
+20 +10 0 -20 -40 | -50 -
‘n ijan ! e0# = JHE ¥ F -F S
- e wat i/t qt 202 5 NT P NF P NE,T F
co 2/ At ol e ‘NF C- « NP FLNF
F o FAILURE NE m NO FAILURE ;
oare cwviaey M, 1006 wiwessen | v by {'/} ' W
T L T L ner

el unm‘nrq A WL EON ru.-"mv



#0u %01-12

r “ORD OF PROCEOURE OR OPERATOR QUALIFICATION TEST QCD 2EN-122

THE

BABCOCK & WILCOX COMPANY
BARBERTON, OHIO

A Yeo Jom wo.
610-0111

INITIAL APPLICATION

OAT*
5-26-66

PROCEDURE NO.
PQ-1300

Ws-40

WELD ING PROCESS

Electrosla.g

SINGLE Pass
X{ Double Arc

MULT HPASS

wuﬁ ARC

MATERIAL SPECIFICATIOQN

P-3 (SA-302, Grade B)

f&&f

METAL THICKNESS
6- 3/8 "

1S BDACKING STRIP USED

PRE HEAT TEMPERATURE

-~

FILLER METAL GROUP NO.
RACO Hi-Mn-Mo

WELD CULASSIFICATION NO
Pressure

INTER PASS TEMPERATURE

FLUX NAME OR COMPOSITION

[ ves NO 70%P. MIN. Not Apolicable LINDE #124 -
WELD CHARACTERISTICS (V@A) (A.C. OR D.C.) '
Alternating Current 48-52 Volts 5765-625 Amps

GAS FLOW RATE

POSITION OF PLATE OR PIPL

Not Applicable Vertjcal Acceptabl
MAGNET IC PARTICLE RAD 1 OGRAPH No MACRO EXAMINAT ION
AccegtableZNo Defects #Acce table/Defect Acceptable

SIZE OF ELECTROOEL
1/8" Diameter

WELDERS NAME

INERT GAS COMPOS!ITION.
Not Aoplicable

R. Reese

CLOCK NO.

ULTRASONIC TEST

MICRO EXAMINATJON

Not Required
TRAVEL SPEED INCHES PER MIN. Not Applicatle
Oscillation .

SymMB oL

LIQUID PENETRANT

b
POST HEAT TREATMENT

See Reverse Side

process using 1/8" Dia.

pesanxsProcedure gualificetion for welding P-3 material in_the vertioal positiorn by Eleot ag
ng RACO Hi-Mn-Mo Filler Wire with LINDE #124 Flux.

Croove Configuration.

See Reverse Side fo -

WELD CHEMICAL ANALYSIS

1 - MN L1 4 S cr Nl Mo Cu -
. 1,26 .16 015 .017 11 .33 .51 .30 -
REDUCED SECTION TENSILE (TRANSVERSE TO WELD _

SPEC IMEN O IMENS | ONS ULT IMATE ULT. TENSILE FRACTURE
NO. WIOTH THICK. AREA S0. IN. LOAD LBS. STRENGTH PS | OR LOCAT I

el Rev Side -
SIDE BEND TEST FREE_BEND TEST _
Four Side Bends - Acceptable/No Defects Not Agalicahle -
ALL WELD METAL TENSILE -

s"ﬁ:‘" DIA. AREA-$0. IN. |YtELO POINT PSI.| TEnS. STR. PS! ELONC X RED AREA 3

Not Hequired

CHARPY IMPACT TESTS

V-Rotch
1 rvee

° pes)

— Of K3V FT. LBS. ENERGY LOAD
TOCATION FT. LBS. LOCATION - FT, LBS.
Heat Affeced Zone 104.0, 76.0, 114.0 Weld Metal 39.0, 42.0, 43.0
_Base Metal 94.0, 76.0, 82,0

WE CERTIFY THAT THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AND THAT THE

TESY WELDS WERE PREPARED WELDED., ANG TESTED IN ACCORDANCE WITH THE REQUIRE.

MENTS OF ASME. U.S.C.G.: ABS: USN MrL-STD-278 OR NAVSHIPS 250.1800.%.

ctobe 7 966 S IGNED

WITNESSED

R. Remark, D. C, A, 8, 0.

D
2

-1300

35

E———

A-5

BABCOCK & W{LCOX COMPANY

w (2l £ Lol
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~ 9ow 301-2 THE BABCOCK & WILCOX COMPANY
. BARBERTON, OH10
i

""T"70RD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2E4-122

ASS0. .TED JO® WNO. OATF PROCEDURE NO. -
610-0098 INITIAL APPLICATION 6-7-66 FQ-1309-4A

WELDING PROCESS Electiroalag and SINGLE Fass MULT PasSS MLT ARC
Automatic Submerged Arc Double Aro H ru]

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

PLATE rm; METAL THICKMESS Fil AL NO. [WELD CUASSIFICATION NO.
fﬁ 6-1/4" RACO Hi-Mn-Mo & ASW Mn-Mo-Ni Pressure
1S BACKING STRIP USED PRE HEAT TEMPERATURE %’q “’S g!”f&:;%&l LUX MAME OR CMOSIT_.!W
G ves X wo S 70°F MIN-ASA 300°F Maw.|28a"-VBYoBRPIAEEM® | Electroslag LINDE #
WELD CHARACTERISTICS (VaA) (A.C, OR D.C.) Eleoctroslag 48-52 Volts 600 Amps Auto Sub Arc LINDE « !

Alternating Current - -
GAS FLOW RATE POSITION OF PLATE OR PIPL ULTRASONIC TEST LIOUI0 PENETRANT
Not Applicable ES-Vertical ASA-Flat Acceptable/No Defects Not Applicable
MAGNET IC PART ICLE RAD 1 OGRAPN No MACRO EXAMINATION | MICRO EXAMINATION  |[POST NEAT TREATMENT
Acceptadble/No Defeots |Acceptable/Defeoctd Not Required Naot Required See Reverse Side
S1ZE OF ELECTRODE INERT GAS COMPOS(TION. ve pee nohes Per ﬁfn. ASK - 10" - 12" JMIN.
1/8" Diameter Not Applicable ES Osocillation 48"/MIN. Dwell Time 5 sec. -
WELDERS NAME CLOCK NO. [T
‘R. Reese - T. Starnes - V. Clonts 6136 - 6376 - 6149 None - ¥S5 - U-11
. mEwamxs Erocedure qualification for weiding P-3 material by Combination Electroslag and Automa<:ic
mergea Arc prooessA._EIeotroslag weld in the vertical position usi RACO)Hi-Mn-Mc Fille

§"Dia. [ASW)Mn-Mo-Ni Fill

W Reverse Side-Groove Configurat

1 T un st » s cr w1 wo cu
See |Reverase Side

REDUCED SECTION TENSILE (TRANSVERS _

SPEC IMEN D IMENS | ONS AR ULT [MATE UWLT. TENSILE FRACTURS

NO. wIoTH THICK. AREA 3Q. in. LOAD LBS. STRENGTH P8 | OR LOCATI

See Reverse Slde -

_ SIDE BEND TEST FREE BEND TEST .

‘Four Side Bends - Acceptable/No Defects Not Reguired -

ALL WELD METAL TENSILE :

s"ﬁ:’m‘ DIA. AREA SQ. IN. ]YIELD POINT PSI.| TENS. STR. PSI n..:nsa_s RED ARt A

Noi Required . -

CHARPY IMPACT TESTS [ rvee_V-Notch o +10 op_c40 FY. LBS. ENERGY LOAD :_

SPECIMEN NO. FY. LBS. SPECIMEN NO. FT. LBS. -

. See Rejerse Side -

WE CERTIFY THAY THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AND THAT THE 0
TEST WELDS WERE PREPARED WELDED. AND TESTED IN ACCORDANCE WITH THE REQUIRE. pq", 3 'A

MENTS OF ASME, U.35.C.G.: ANS: USN MIL.STD-278 OR NAVSHIPS 2850.1800.¢,

275
' . June gg |2§§ - S IGNED

BABCOCK & WILCOX COMPANY
wiTnesseo _R. Y. Brown, G. E. APED [‘/}
oY . a.u/ __a,";é ,é&{g B




COMBINATION ELECTROSLAG ¢ AUTO SUB ARC WELD
/”7

DOUBLE ARC ELECTROSLAG WELD

A.C. 48-52VOLTS GOOAMPS

OSCILLATION SPEED 48"/MIN DWELL TIME 8 SEC
DIA (RACO) HI-MN-MO FILLER WIRE

LINDE 124 FLUX

HEAT TREATMENT PRIOR TO SUB ARC WELD
HEAT TREATMENT PRIOR TO SUBARC WELD
HEAT TREATMENT PRIOR TO SUBARC WELD
FINAL STRESS RELIEF,AF1Lk WeLDING

| 7
&
&
~ o.
o AUTO SUB ARG 'NT'
1
| ‘. B
| s
| 'l ”
\ 4
\ QI !
ELECTROSLAGZ §
WELD
. AUTOMATIC SUBMERGED ARC WELD _
A.C. 30-34 VOLTS 430-S00AMPS 10"-12"/MIN TRAVEL SPEED )
/8" DIA (AMERICAN STEEL ¢ WIRE) MN-MO-NI FILLER WIRE-LINDE™80 FLUX )
mmmmsmummmmgm
SPECIMEN | DIMENSIONS ] AREA ULTIMATE |uLT TENSILE | FRACTURE
NO. WIDTH THICK 8Q: N, LOAD LBS. ISTRENGTHRSM __ _ __ .. .
PQ I309A 1.000" 2.980" 2380 253,000 84,4900 SLAG WELD
PQ1303A 1.000" 2.510" 2.510 217,500 86,660 | SLAG WELD
PQ 1309A Nelolly 3.009" 3.010 255,000 84,720 SLAG WELD
Legiacqa 998" 2.50¢" .50l 220,000 87,960 SLAGWELD
CHARPY LI-NOTCH IMPAC * B3, ENERGY LOAD R .
| LOCATION . . FT.LBS. . .ET\BeS. FT.LBS. .
' AP A Son e S s uBARC $3.0 42.0 | 31.0
ﬁ:#g'sue‘wﬁuoc ue 93.0 Q0.0 i 872.0
BASE METAL 89.0 80.0 | 9s8.0
L ELECTROS\.AG. WELD ©0.0 800 L. 390 .
CHEMICAL ANALYSIS
S N B 32 S gm NI MO gU.
ELECTROSLAG WELD .18 134 012 .07 .l 40 .30 .47 .22
BASE METAL .18 114 .012.018 .25 .15 .57 .48 .20
AUTO SUBARC WELD .08 1.65 ,0iS .06 46 .07 .48 .43 .19

1HR/IN@1675°-1725°F
{ HR/IN @1600° - 16 S0°F
IHR/AIN @1175*-1200°F
I8HRS @1100°-1150°F

BRINE QUENCH
BRINE QUENCH
LIQUID QUENCH
FURNACE COOL

PQ 1308 A '
ELECTROSLAG WELDIN VERTICAL POSITION
AUTO SUB ARC WELD IN FLAT POSITION

DATE G-29-66 CHEMISTRY REVISED 7-22-G¢
A-8 .



soM %01-2 THE BABCOCK & W{LCOX COMPANY
SARBEATON, OMIO

F  JRD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2EM-122

ASSC  TED JOB NO. DATE PROCEDURE NO. "
610-0098 INITIAL APPLICATION 6-8-66 PQ-13C5-2
WELDING PROCESS Electroslag and S INGLE wLT PASS MOLTIELE ARC -
Manual Metal Arc Eﬁj ' Exul ﬁ

MATERIAL SPECIFICATIQN - -
_P-3 (A-302-B) .

PLATE METAL THICKMESS FILLER WETA WO, WELD CUASSTFICATION NO
X f-l-fj 6-1/4" . RACO Hi-Mn-Mo & BaW 8015 Eresoo s )

s .m&"g‘:""u"b NO S it Tag Y 3 1ras ago“gs‘k?;ﬁisaﬂigu’; M“::_:T:‘;‘"'.?“

WELD CMARACTERISTICS Eleciroslag-Alternating Current 48~ Volts 600 Amps ) .
Manual Metal Arc-Direct Current Reverse Polarity 22-26 Volts 185-265 Amps (S5e& Revers: J1i2)

GAS FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIOUIC PENETRANT
Not Applicable Vertical Acceptadble/No Defeots Not Az=iifatie
MAGNET IC PART ICLE RADIOGRAPH  NO - | MACRO EXAMINATION |WMICRO EXAMINATION  [POST HEAT TREATMENT
Acceptable/No Defeots JAcceptable/Defectg Not Required Not Required "1See Reverse 3ide
S(ZE OF ERECTROOE INERT GAS COMPOSITION TRAVEL SPECD INCHES PER MIN. -
1/8", 5/32", & 3/16"Dia Not Applicable _ E.S. Osocillation 48"/MIN imvll Tig:
wELDERS NAME R. Reese -~ E. Sylvester cLock NO. 6136 - 6188 |swwaoL Nore - - °
D. Sinnett - U. Palinkas - G. Thompson 6125 - 6092 - 6276 H -~ BZ - R
newanns ErOGEdure qualification for welding P-S material by combination Eleotroslag and Marual M-
Arc process in the vertical position. . Electroslag usi . (RACO)Hi-Mn-Mo Filler Wire wix.
LINOE #124 Flux. Manual Metal Arc using 5/32" & "Dia. (EBAW lectrodes. See Revarse .d3-
£ "ove Configuration. WELD CHEMIGAL ANALYSI|S .
AN uN $i ’ s 1 er N1 Mo Cu _
See Revgrse Side .
REDUCED SECTION TENSILE (TRANSVERSE TQ W -
SPECIMEN D IMENS | ONS ULT IMATE WLT. TENSILE FRACTURE
NO. WIioTH TRICK, AREA SQ. 1IN, LOAD LBS. STRENGTH PS1 OR LOCAT 10y

See |Reverse Side : -

SIDE _BEND TEST FREE BEND TEST -

Four Side Bends - Acceptable/No Defects Not Required -

ALL WELD METAL TENSILE .

s
PE::,‘" . DiA. AREA $Q. IN. |Y1ELD POINT PSi.| TENS. sTR. P31 L RED ARE:
Not Required - -~
CHARPY IMPACY TESTS [ Tyre V=Notoh e, +1U Op &3 _FT. L8S. ENERGY LOAD _.
SPECIMEN NO. FT. LBS, SPECIMEN NO. FT. LBS, -
See e Side --

WE CERTIFY THAY THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AND THAT THE

TEST WELDS WERE PREPARED WELDED, AMO TESTED 1IN ACCORDANCE WITM THE REQUIRE.- PQ- ’309"‘8

WMENTS OF ASME, U.S.C.G.: ASS, USN MIL.STD-278 OR RAVEHIPS 250-1800.1,

June 30, 1966 S IGNED _n?_Z5__

BASCOCK & WILCOX COMPANY

wiTkesseo  W. J. Titterington, Sr., G.E. /
oy (2&2& { 2425’—_1_/__/ ——— .




COMBINATION ELECTROSLAG ¢ MANUAL METAL ARC WELD

Y DOUBLE ARC ELECTROSLAG WELD
. A.C.48-82 vOLTS GOOAMPS
OSCILLATION SPEED4-8"/MIN OWELL TIME SSET
DIA(RACO) HI-MN-MO FILLER WIRE .
LINDE¥ 124 FLUX

‘ELECTROSIAS WELD — §

'MANUAL METAL ARC DCRP
%zfou\ B4W)80IS ELECTRODES 22-24 VOLTS 18S-19SAMPS
¥s" DIA(BEW) BOIS ELECTRODES 24-2GVOLTS 2S0-26SAMPS

REDUCED SECTION TENSILE ( TRANSVERSE TOWELD)

SPECIMEN AREA ULTIMATE ULT  TENSILE FRACTURE
—NQ, ~B0TH _YMICK, 89. N, LOAD LBS. T P.S.1
PQIDOAR 1.000" 3.010" 3.010 249,000 62,720 MMA.WELD
PQISoas 1,002% 2.783" 2.768 230,000 82,500 SLAG WELD
FPQIBOAB 1, 002" 2.736" 2.742 228,000 83,130 SLAG WELD
1.003" 2.784" 2.793 228,000 B1,640 SLAC WELD
_________GHARPY V-NOTCH IMPACTS _® *)10°F 240 FT. L.BS, ENERGY LOAD
LOCATION FY.\LBS. FT. L8B3, FT.ABS.
MANUAL METAL ARG WEL 97.0 . 1.0 6.0
it Bl A +7.0 sso | 7o
B8ASE METAL - 98.0 230 9S.0
ELECTROSLAG WELD 58.0 3.0 44.0
CHEMICAL ANALYSIS
L #MN £ A &L €8 N MO g4
ELECTROSLAG WELD A7 L3t 018 .05 44 42 29 .St .23
MANUALMETALARCWELD .6 A4 011 .020 .27 .04 .73 .89 .0!
BASE PLATE J9 L2 .01 016 .23 15 .,S7 48 .20

HEAT TREATMENT PRIOR TOM.M.A.WELD t HR/IN elc7s°-|7zs:|= BRINE QUENCHE
HEAT TREATMENT PRIOR TOMM.A.WELD IHR/IN @1600°-IGSOF BRINE QUENCYS
HEAT TREATMENT PRIOR TOMM.A. WELD IHR/IN @ 1175°-1200°F LIQLID QUENCH

FINALSTRESS RELIEF  18HRS @ 1100°-11S0°F FURNACE COOL
(APTLR WELDING)

PQ 13093

WELDED IN VERT!CAL POSITION
CHEMISTRY REVISED 7-22-66  A-10 OATE 7-8-66



nE BABCOCK & WILCOX COMPANY
BARBERTON, OMIO

contaact no, AaS,M, T -
SPECIFICATION NO o __

23w O 6

B OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EU-122
NS )lPS ASME ASME OTMER PLaTL [ 211 ¢ ’ SIiNGLE Pass MULTI® € )
23241300+ ¢ D STLTION 3 m ECTION t & @ D E] E D D m E
“wg_0ING PROCESS QUALTFICATiON POBITION METAL THICKNESE] 8iNGLE LAYER | MuLTI® 7 ¢
>c.ble Electroslag Vertical ' 62 .| N.R, N, L,
MATERIAL SPECIPICATION Mn-Mo base materiai SINSLL _ARC MULTIPLE
5-3 SSA-302-B) and electroslag weld metal{plus Mn-Mo filler metal ' 2
MEAT TREATMEIN MACRD, BXAM, MiCRO. 0.
See reverse side -~ N.R N.E,.
FLUX NAME OR COMPOSITION PACHEAT TENPEAATURL] INTERPASS TEMPEAATURS wiiotn ClSsna McFar..ana

sympoL

‘Linde #l24 . | NONE ® %] NONE  °r wax. 1071 1072, -
TYPL DF BACKUP (STRIP OR @AS) AND COMPOBITION FILLEA METAL @RQUP NO. BMIELOING B4A2 cur sig TORCH GAS
N.A. : RACO - Hi-Mn-Mo I N, A, NoA, ™M

AMPS, VOLTS, CURRENT, POLANITY

Alternating current - 48-52 Volts ?20-600 Amps '
X TYARVEL SPCLO 1PM ] WINE FUEO 1Pk PICILLATION ] OWE. ¢

STZC OF CLECTAOOL, IN. DiA, LECTRO :
$120 OF FILLER WIAE, IN. DIA.] /8 . Styono cur lﬂ;A. N.A. N.A. L8 1pm e
TIOUI0 PINETAANT WAGNETIC PARTICLE RADIOGRAPH ULTRASONIC TEBT

N, A, Acceptable Accentahle JAcceptabla
AEMAAK S D O edu - O = _ on O s " D m - o r he o~ o o Q N

hy rhe ele 4----_“00'.‘ S AL 13 ohi: m =Mn-=lNMQo = ) 5 o ni-s
1z~ flux. See reverse side for groove configuration, : -

CHEMICAL ANALYSIS - 8 & wo. 59703

_".""".'.“ g “n » $ Y cn u) Mg T 1 T4 74
. .19 1. 411,019 ,.0151,07 1,06 1,25 1,57 20

REOUCED BECTION TENSILE (TRAMBVERSE TO WELD)

OIMENSIONS, INCHES ULTIMATE TENSILE
SPECIMEN NO, AREA 90, N, ULTIMATE LOAD A0S, STAINGIN PBI PRACTURE L OCaT

WiDTH hi] [ ]
n l:‘ §ﬁEE 2,453 221,000 G0, 100 e1d
1.000 2. 3Rg 2, 31&2 208, 500 ,020 Weld
, 995 2,590 2. 577 228 . 000 U470 13
2.660 2.660 233,000 7.600 eld
SO0 TIST

—— Four side bends - Acceptable (No défects)

ALL WELO METAL TENSILE
SPLCIMEN NO, O1AMEYER, IN, AREA 90, N, YIELO POINT P8I | TENSILE STR. PO LLOND & N 12* REC AREs &
N.R. _ : -
TYPL CHARPY V- TNPACT TIST AT +10 _OF DL _FT. L83, EAERGY LOAD
AgE METAL 57, ’ T7  rr.oes. - £
LD METAL 47, 39) 2f FT.LUOS. LA
TAT APFLCTED I0ME 44 Y 45 £1.L08. LAY
®E CERTIFY TMAT VO TME BEST OF OuR KNOWLEDGE THE STATIMENTS MADE IN N.R.w NOT REQUIRED W.A.= NOT APPLICAE
TelS NECORD ARE COAREICT AND TMAT THE TEST WELDS WERL PREIPARED,
U g AND TEUSTED IN ACCORDANCE WiTM TNE APPLICABLE SPECIFICATIONS.
E MTV.-9

FO_.[E_G.L -
f"““m A-11 o 624/.! (%nﬂgMEJUQ,

DATE SQQE. 22. 1967 BADCOCK & 'ILCO'X CONPANY" ‘, 93 q‘




DOUBLE ELECTROSLAG (A.Q)

/B{'
ELECTROSLAG

WeLD METAL

B Dia (RACO) HI-MN-TO FILLER WIRE

Linoe %124 FLox |

48-52 VouTrs 590 - 00 AMPS

48 1PM OSCILLATION = Sec. DweLL Time
HEAT TReATMEMT AFTER. WELDING

GE HRS @ 167%°-1725°F - BRiINE QUENCH
&% HRS @ 1600°-1650°F -BRine QUENCH

&% Hre @ 1180°-1200% - \WaTeR QQAUENCH

30 HRS @ 1100°-1150'F - Fumnse Coou

PQ 1667
MTV -9
WELDED INVERTICAL Posimion

HFHOATE 10-18-67 - A-12



m 501-%

THE BABCOCK & WILCOX COMPANY
BARBERTON, OHIO

contract no. SH7-008136-0z
SPECIFICATION no.. WS=10 -

.CORD OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EY-122

AVSHIPS ASME ASME OTHER PLATE [11.] 4 SINGLE PASS MULTIPLE FAS’
50-1500-1 D SECTion 3 E SECTION [ ] m tﬂ D D
ELDING PROCESS . QUALIFICATION POSITION METAL THICKNESS SINGLE LAYER MULTIPLE L::
Electroslag Vertical 6-3/8 .| Na [] A
ATERIAL SPECIFICATION SINGLE ARC MULTIPLE );;
P-3 (SA-302-B) *
EAT TRCATUENT wacRo, ExAn [ WicRo. trin
See reverse side ** NR
LUX NAME OR COMPOSITION PRENEAT TEMPERATURE] INTERPASS TEMPERATURE WELOELR Pierson Miller
Linde 124 60 ¢, Wi NA ‘ruax. | cfoatve, 5702 5701 _
YPE OF BACKUP [STRIP OR GAS) AND COMPOSITION FILLER METAL GROUP NO. SHIELDING GAS Cur SIZE TORCH GAS
None A-2 NA NA [ "M MTENA e

uPSs,

Alternating current

VOLTS, CURRENT,

POLAR(ITY

46-48 volts,

550-600 amps

LZE OF ELECTAODE, IN. DIA, TLECTRODE EXT. TRAVEL SPEED tPu [ WIRE FEED oW Paotggami syl owees o

1ZE OF FILLER WIRE, IN. DIA. 1/8 BLYOND CUP INra NA NA L_gcvrem |71 4

1QUID PENETRANT MAGNETIC PARTICLE RACIOGRAPH ULTRASONIC TEST -
NA Acceptable Acceptable Acceptable

EMARK S

Linde 124 flux.

Procedure qualification for weldin; P-

See reverse for additional information & groove configuration

CHEMICAL ANALYSIS - § € no.. Q2 L/G

OCATION (4 N [ s st cR [T MO rE €y cs £o TA 1 A
Weld .19 11,400 .015] .0158] .14 ]1.09 ].27 1.54 .23 —
se .20 11.25] .019 .01 .23 .14 | .69 .51 .16 .
REDUCED SECTION TENSILE {TRANSVERSE TO WELD) _
OIMENSIONS, INCHES ULTIMATE TENSILE
SPECIMEN NO. AREA SO. IN, ULTIMATE LOAD LBS. STRENGTH PSt FRACTURE LOCAT! it
WEOTH THICRMESS

PQ-1022 Q93 2.835 2.875 255,000 88,690 Weld  _.
PQ-1822 .993 2,802 2,782 249,000 89,510 __Weld -
BEND TEST _
Tour side bends (split into 20) - Acceptable (No defects) -.
ALL WELD METAL TENSILE _

SPECIMEN NO. DIAMETER, IN. AREA SQ. IN. YIELD POINT PSI TENSILE STR. PSS} ELONG % IN 2° REO AREA
©-1822 (4T 504 66,000 88, 000 25,0 6{;.6 .
Q-1822 (7] 504 66,000 85,500 26.5 oLl .
Q-182> {47 508 65,000 85,500 27,0 67.0 .

Q=-1822 (4T 508 63,750 85,500 29,0 67.9
TYPE CHARPY IMPACT TEST AT O FT. 18S. ENERGY LOAD .
SE METAL FT.LES. | ANY:-§)
LO METAL See Reverse Siderr.ues. FT..8¢
AT AFFECTED 20NE FT.L8S, * FY..B¢
N.A. =

WE CERTIFY THAT YO THE BEST OF OUR KNOWLEDGE TME STATEMENTS MADE (N
THES RECORD ARE CORRECT AND TMAT THE TEST WELOS WERE PREPARED,

WELDED

# Electrode spacing 4"
*% One transverse & one longitudinal macro

W1 TNESSED

AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS,

A-13

oate_July 30, 1968

- Acceptable

M.R, = NOT REQUIRED

)

PQ

NOY APPLICABLE

1822

SABCOCK & M.COX CoM!




P-3 MAT'L.
(6A-302-8)

HE

N
6% HRS. @ 16751725 °*F — BRINE QUENCH
64 HRS. ® 1600°—1650°F — BRINE: QUENCH
6% HRS. @ 1175°—1225°F —LIQUID QUENCH
30 HRS. @ 1100°—1150°F — FURANCE COOL

DROP WEIGHTS

P-3 MAT'L,
(A-302-8)

TEMR WELD

BASE HEAT AFFECTED ZONE

+50° NF NF

+40° NF NF

+30° NF F F NF  NF
20" | F NE_NF NF
~10° NF NF

-20° NF_F

~30° F

—30° F

CHARPY V-NOTCH IMPACTS — #T

TEME WELD BASE HEAT AFFECTED ZONE
'_ FT. _LBS. FT. LBS. FT. LBS.
10 36, 70,42, 64, 45 56,56,56 | 66,77, 60
+40 66, 56, 65
20 | 25,3643
A-14

PQ 1822

L R X o o ~ ~S




THE BASLUCK & NILCUA COMPANY
BARBERTON, OHIO

CONTRACT NO. 610-0127
30 3¢ SPECIFICATION NO. W-<7._
IECO__OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EY-122

NAVENIPS ASME ASME OTHER PLATE [41.1) SINGLE Pass MULTIPLE P2
230150041 D SEction 3 . m sccTIoN . @ D m [.’j D m D
WELOING PROCESS — GUALTTICATION POSITION WETAL TNICKNESS[ SINGLE LAVEM | MULTIPLE (4
Electroslag Vertical 6-3/8 4 NA ]] NA
MATEZRIAL SPECIP)CAT)ON SIne ARC MULTIPLE ap
P-3 (SA-302-B) | X
NEAT TRTATMENT ; g MACRO. GXAM. | MICRD. Tem
See reverse side - - B~Accep NR
FLUX wAME OR COMPOSETION PRENWEAT YEMPRRATURE] INTEAPASS TEMPERATURE wELOLR Piera J
Linde 124 70 s, win. NA ‘v, | tuea oo onBOT SaoieT
TYPE OF BACXUP (STR]IP OR GAS] AND COMPOSIYION FILLER METAL GRAOUP NO. SHIELDING GAS cur 3328 TONCH GAS
None A-2 NA NA PLOT RATE N o
AMPS, VYOLTS, CURRENT, POLARITY
Alternating current 48 volts, 550-600 amps ) _
S12€ OF ELECTRODE, IN. OlA, LECTaodE ExT. TRAVEL $PCED (Pw WIRE PEXD 0¥ PSCILLATION [Dwe, .
SIZE OF PILLER WIRE, IN. D3A. 1/8 sevonp cur tnaen | NA - NA . r 4O sru {1180 4
LIQUIO PENETRANT “MAGNETIC PANTICLE WADIOGRAPH “Y uLTAASonIC TEST

REMARNK S s

NA Accep

table *
11D

Acceptable- Acceptable

!

CHEMICAL ANALYSIS -~ 8 ¢ uo.%’_‘ )

Ead

LOCATION € NN P $ S ?{ rE — § - - TA eyl A
_V .d .18 lnH .01ul '0:-1 01 00 L] ] _9 ol .'
—&de -‘2 i 1 ) OBI 0 o 3 [ '-‘Us 3 6? ) 0 . .
REDUCED SECTI0N TENSILE (TRARSVEXSE TO WELD)
CI1MENSIONS, (INCHES ULTINATE TENSILE

SPECINEN NO. PRACTURE LOCATY o*

oromm p—— anta 30, on.  fuiriware woan Les | sraparn s

:&I%E:gﬂi 2.765 T @Q [ Weld —
PQ-1 .871 . 122 L T1 224,500 Weld
8-18

1
PQ-1B51 1000 2. 35T, 000 180 Weld "
PQ-1851 | 1.006 5. 550 2559 0,000 3,980 | _Weld

0 TEST -
) ends n 5y e ) -
ALL WELD METAL TENSILE
SPECIMEN NO. CLAMETER, IN, AREA 30. IN, YIELD POINT Psi | TEnsiLE sTR. Py CLonG 8 IN 2° RO AREA 1
Ea— Ol g3, 000 -
-185] N4
PQ-1851 . 4 , 00 .0
PR-1851 59,500 B, 250 7.9
TYPE CHARPY INPACT TEST AT 4 FY. L0S. N
JASE METAL FY.L03, 2N ¥}
NELD MEYAL SEE TI'eVerse S1d€ry.ies. [ANYY
(EAT AFFECTED 2Z0ME R TRV AN H
wE CERYIFY TMAT TO TME BEST OF OUR KNOSLEDGE THE STATEMENTS WADE IN N.0,m KOV BEQUIRED H.A.wm MOT APPLICARLY

THI S RECORD ARE CORRECY AND TNAT THE TEST WELDS WERE PRLPAALD,
wE' "% AND TESTED IN ACCORDANCE WITH THE APPL|CABLE SPECIFICATIONS,

* Final surfaces pQ 1851

144

Wi TNESSED,

A-15
oare_Oct. 15, 1968

DR AN e eAY ciate s Bt WHNm IS paw wsm. - . cwe -~ . me o mmememete e s

sy
SABCOCK & wiLCOx



HEAT TREATMENT AFTER WELDING

6% HRS. @ 1675 °~1725°F —BRINE QUENCH
64 WRS. & 1600°—~ I650°F —BRINE QUENCH

63HAS. @ 11715°— 1225°F —LIQUID QUENCH
30 HRS. @ 1100°—1150°F —FURNACE COOL.

DATE: |0-/5-68

* .A-16

= @ .
LOCATION O°F [ +10°F | +40% | 20°F | -30°F|-40°F
WELD METAL (%T) 55 847, 57179 7261,83)99,39,35] 44 | 2/
BASE METAL (4T) 74848/ . 55
HEAT AFF‘EC TED ZONE (fr 70 96, 64 €4
DROP WEIGHTS @ 3FT./ 100 LBS.

HEAT AFFECTED ZONE F7) | [wWELD METAL(ET)| [BASE METAL (4T,
+20°F | NF -20°F F O°F NF

O°F NF -10°F F O°F NF
-20°F F. o°F F O°F NF
-10°F NP +10°F F O°F NF
-10°F NF +20°F NF O°F F
-20°F F +20°%F | NF +20°F NF
-20°F NF 1~10°F | * NF +O0°F NF
-20°F NF -30°F F +HOF NF

PQ 185/




THE BABCOCK & WILCOX COMPANY
BARBERTON, OHIO

-
Ty pe s

CONTRACT NO LR

°ne 401-4 | - s'scancnu'm NO. LTS EE
. . D _OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EY-122 .
NAVSHIPS AsuE ASME OTHER pLatg [AE14 SINGLE Pass MELTIP € P
. 230-1300-9 D sEcTion 3 ~ secrion 8 D D D E E]
| WELOING PROCESS QUALITICATION POSITION VETAL THICKNESS] SINGLE LAYER | MuLTidLE L
- __Electroslag Vertical E=3/8 w.) Ni i b
i MATERIAL SPECIFICATION . SINGLE ARC MULTIPLE &
P-3 (SA-302-B) '
W MACRO. ExAM. | MicRo. €/
. See Reverse Slde NR NE
- FLUX NAMEZ OR COMPOSITION PRENEAT TEMPERATURE| INTERPASS TEMPERATURE wELDER ‘—1?.1::‘.'."“1"——‘.‘7‘“
Linde 124 TO e min, NA  °Fr wax. :::“‘- 5702 5701
. TYPC OF BACKUP (STRIP OR SAS) AND COMPOSET(ON FILLER METAL GFQU' NO. !NIILDING GAS cur site TORCH GAS
None A_; N . N4 FLOY mavYL N
AMPS, VOLYS, CUII!NT POLAR)TY
Alternating Current 46-U48 Volts 590-600 Amps .
. SIZE OF LLECTROOL, M. DIA. fLECTeool EXY, TRAVEIL SPEED IPM SIRE FLED IPM p:cuufnou owgL.
" a1z oF FiiLEn wing, 1n. D14, ]1/8 SEYOND CUP WNerrp x L N4 LR Ggew | TIvE
"AIOUID PENLTRANY MAGNLTIC PARTICLE RAD|OBRAPH ULTRASONIC TESY
: 1A Lcceptable ** .-cceptahle ﬂccep'table
~Wteasss: procedure gualification for weldin P-3 mat'l in t: .
' e electroslag process ueing a (Raco) HiMnMo ;L;eg viire wj;r Linde 12
flux. cee reveree gide for groove configuratior, -
CHENICAL ANALYSIS - § ¢ w0, DU _
_Lo"aTion c Mn » s 1] (1] [ TI -} (11 S8 €. I 11
- 21d L19]1.49] 0161 .14l 161 .0€ 38 §.568 19
{ Base .22]11.341.013F . 0181 221,07 1,62 1,63 11
REDUCED SECTION TENSILE (TRANSVERSE YO WELD) -
DIMENSIONS, [NCHES ULTINATE TENSILE .
SPECIMEN ND. rom. TatomuEss AREA S?:J:I. ULTIMATE LOAD LOS. STRENGTH PSI FRACTURE LOCs T
Pq-g%s 13395 3041 | 3.155 200,500 T30 Weld
. PC-192 .995 1 3.150 3.134 2,62.900 %Lf_QQ_____he_]._L_
: PQ- ,828 . 996 2.790 2.779 242,500 7220 [eld
-1 1.005 2.6%7 2.713 £35,50¢C Bh, 200 Weld __
SOND TEST : '

Four slde bends (eplit Into lo) - Acceptatle (No Lelfects)

ALL WELD METAL TENSILE

SPECIMEN NO. DIAMETER, (A, AREA SO, N, YIELO POINT PS8} | TENSILE STR. P3O ELONG & (N 1° RED ARES %
TYPE_CHARPY INPACT TEST AT — o FT. 193, ERERGY LOAD
QAL METAL rr.ies. |- ) . vy
‘LELp mCTAL See Feverse Side e, - 2 ey
'MEAY APFECIED T0NE FY.LDS. : FT.
wE CERTIFY THAT TO THE SEST OF OUR XNOWLEOGE THE STATEMENTS MADL IN N.R,ms ROT REQUIRED W.A.== NOT APPLICAR

THIS RECORD ARE CORREICT AND VHAT THC TESTY WELOS WERE PREPARELD,
.0ED AND TESTED (N ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS.

.« 4" Electrode spacin o

' %% Pinal surface & PQ-——iglé—--
Wi TNESSED,

: A-17 oY - -—

i Dec. 10, 19€8

DAYE SABCOCK & WILCOX COMPANY

| o : M235




HEAT TREATMENT AFTER WELDING

P-3 MATL.
(sA-302-8)

.////.
X

2q)

I

P-3 MAT L.,
(5A-302-8)

DIRECTION OF
TRAVEL

3

€k HRS. @ 1675 °- )725 F—BRINE QUENCH
ei HRS. € 1600°- [650F —BRINE QUENCH
65 HRS.@ 1175°~1225F—LIQUID QUENCH
' 30 HRS.€ 1/00°~1] 50 °F—FURNACE COOL

CHARPY V-NOTCH IMPACTS Q240 FI LBS. ENERGY LOAD

DATE : 12-/0-68
A-18

WELD METAL (£7) BASE METAL (#7) | [HEAT #rrecTED ZoNER
+0°F 30 ~10 F &7 +0 °F -8/
+10°F 33 ~/0°F 37 +HO F 8l
+10°F 33 -10 °F 27 +H0 F 62
0°F 18 20°F | &2 -20°F. 41
0°F 26 -20F 30 20F 58
-20°F 38 ~20°F 35
DROP_WEIGHTS
WELD METAL 4T) | | _BASE METAL (%T) EAT AFFECTED ZONE (1)
320 F NF +20 F NF +20 F F
+20 °F F +20 °F NF +30 F NF
+30 F NF +10°F NF +30 °F NF
+30 °F NF +10 F NF +25%F | NF
+25 °F F ~0F | F 25F | F
+25°F NF 0 °F NE
+25F F 0F NF
[ -10F F
PQ 1928



THE BABCOCK & WILCOX COMPANY
BARBERTON, OHIO

CONTRACT NO ALME
H - _-P———
. SPECIFICATION - 33,
' ADM 90l-u No. -=

{ _ D OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC _2E4-122
© NAVSHIPS ASME ASME OTKER fu € — | sinoLe rass MULY B,
. 230-1300-1 D SECTION 3 m SECTioN ] . D D D E —

. WELOING PROCESS ) QUALTFICATION fOSITION METAL TMICKNESS] SINGLE LAVEN | muLT Pl
‘ Electroslag Vertical 6-3/5 w.|NA Nal
{ MATERTAL SPECITICATION — SINSLE ARC MULTi oL
| P-3 (SA-302-B) | e
; HEAT TREATMENT MACRO. £XAM. | mMiICAC,
See reverse gide NR N2
i FLUX A€ OR COMPOSITIONM PREHNEAY TEMPERATURE] (MTERPASS TEMPELRATURE wELOER Piersor\. Viiller . -
Linde 124 70 o win. NA __ Crwas. | ocwe, 5702 5701
. TYPE OF BACKUP [STRIP OR GAS) AND COMPOSITION . FILLER METAL GROUP NO. SHICLOING GAS Cur SiIk TORCH GAS -
NA A"L : NA NA rLov ""."J.%
- AMPS, VOLTS, CURRENT, POLARITY
Alternating current 48 volts, €00-€50 amps
{ SVZE OF ELECTRODE, (N, DIA. CLECTRODE KXY, TRAVEL SPELD IPM IR e ¢ru FCILLATION 'Em_;
" 8128 oF FILLER WIAE, IN. OIA. 1/8 styond cue "'N » N& NA LE" e |1
TTLIQUID PENETRANT MAGNETIC PARTICLE RADIDGRAPH . ULTRASONIC TES®
; NA hfcceptable #* | Acceptatle Acceptadie
T NETMARK S, Procedure qualification for welding P-3 mater} in ¢

-

by the electroslag process usin 3" di
Linde 124 flux. See reverse side for groove configuration,

CHENICAL ARALYSIS < § ¢ mo.—LCCoL

_I.M‘.A‘Hotl [4 =nt » 3 39 1] NI !0 FE ce Sg TA T}
__ ase 122 [1.37.013}Lo14fl.27 }F il .s1].4 .og
(' Weld .1 1.5d.005 o131, 17 | o081 301 &3 w0 1
REDUCED SECTION TENSILE { TRANSVERSE YO R_UL) .
DIMENSIONS, INCKRES ULTINATE TEXSILE
SPECINEN NO. otm THicRELSS AREA 30, IN, ULYIIAT(. LOAD LDS. STRENGTN P31 FRACTURE L(CA
~FQ- 1929 . 990 3.155 1.153 274,000 A, 900 Weld
PQ-1929 1.015 3.119 3.1€5 275,000 8,890 Weld
PQ-1929 .999 2.7 2.707 232,500 85'8% Weld
___P9-1929 1.002 2.735 2.741 "3 500 ~ 70 | Weld
BEND TCST

Four side tenda (Split into 16) - Acceptatle (No defects)

ALL WELD METAL TEXSILE

SPECIMEN MO, DIAMETER, IN. ARLA $O. In. YIELD POINT 231 ] TENSILE SIR. PS| TLONG & IN 2° | RED AR:4
I —_

TYPL CHARPY " INPACT TEST AT ~Sp FT. L0S.
AL METAL i FT.LOS. . |24
' MELD WETAL oee reverse side rr.ies. ]
MEAT AFFLCTED ZONL rY.L98, L

WE CERTIFY THAT TO THE SEST OF OUR KNOWLEDGE THEZ STATEMENTS MAOE iN N.Room SOY SEIHRED  N.A.== HOT APPLIC
THIS RECORD ARE COMAECT AND THAT THE TEST WELDS WERE PREPARCD,
“DED AND TEITED IN ACCOROANCE WiTH THL APPLICABLE SPECIFICATIONS.

* 4" electrode spacing

*% Final surface PQ__1529 _.

W| TNESSED,

é u__Z&.nd%L—
' oare__Dec. 10, 1968 BABCOCK 8 WILEOX COMPANT

A-19 - Ve e e e e ﬂ:ﬂ 3,35




HEAT TREATMENT AFTER WELDING

6

6% HAS. @ 1675|725 °F— BRINE QUENCH
HRS. @ 1600°~/6S0°F—BRINE QUENCH

G4 HRS. @ 1175%/225°F—LIQUID QUENCH
30 HRS. ® 1100°~1150°F—FURNACE COOL

CHARPY V-NOTCH

IMPACTS @ 240 FT7. LBS. ENERGY LOAD

BASE METAL 4T WELD METAL 3T | [HEAT AFFECTED ZonE 4T
10 *F /8 +10 °F 80 +i2°F 33
+10°F 21 O °F 40 +10°F £
+0°F 30 +0 F 55 +10°F 31 .
0F 24 0°F 36
0°F 25 o F /3
O °F 20 o°F 25

DROP WEJGHTS

DATE:]2-10-68

A-20

BASE METAL T WELD METAL }T7 | [HEAT AFFECTED ZoNE}T]
+20 °F F +20 F F +20 °F F )
*20 F F +20 F F +20°F F ]

. *30 °F F «30 °F F +30 °F NF
+40 °F F +40°F F +30 °F NF ]
_*80F | N +50°F F +25°F | F
+70 °F NF +70F NF +25 *F F-
+60 °F NF +70 °F NF i
+60°F NF +60°F NFE
PQ 1929



i » A01.w

THE BABCOCK & WiLCOX .COMPANY
BARBERTON. OHIO.

CONTRACT NO.

LIERY

sl

SPECIFICATION Ho. =34, -

R0 _OF PROCEDURE AND/OR OPERATOR:QUALIFICATION TEST-QC 2E =122

l.:rvulu ASuE ASME QINER lln: £ pasgs ML P
i 130150041 - D 3LcTIoN 3 D_ﬂ secrion ’ m ’ : - ﬂ D D

. WILOING PROCESS SUALITITEY n-mu AL THICENES SINGLE LAYEA | MULTIP L 14,
: Electroslag Vertical £-3/8 w.lla Ni.

’ .nruu; ”l-‘ng'A.:302-B) sineL§ anc MULTIpLE ARC

T —a—crcnat—
. MEAY TALATMENY

See reverse Blde

MK

MICRO, Cxsu

NR

¢ FLUN MAME OR COMPOSITION

' Linde 124

i ————————r———————t——
. Tvrg or IACIUF (STRIP OR GAS] AnD CompPOSITION

AMPS, 'Olji. culn il' POLARITY

118 OF lLiCVI“

SIZT oF FILLER BInNG,

PRENEAT TEMPENATUAL] (NTEAPASS TEMPERATURE WELDER rlerson “Miller -
7O o, wn. Ni  °r wan, SrutoL 702 0l
FILLER WETAL TUP 8118 ] ToAcw oAs
}Iﬂ ;‘.-d ‘_-‘. :"_C_ ‘PLO¥ /AT NAC
Alternating current 50 volts, 590~ 600 ang:
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Acceptaple ¥
Frocedure -uaIiTlcabion for welding t-3

reverse side for groove corfiguration.

1 @ Vert.l.cd.l

Acceptab | &
don

CHONIEAL MAYOIS = § & No Rty

LOCATION ‘ » | ] 21 “ Nl “ 78 &- 14 AL
1se 1911.39.01 201 .25 50 1,49 09 —— i
_41 T RO LT P LY _,_g_“"g'.al 20 1 -
REOUCID SICTION TENSILE (TRARSVERSE T§ \RLD) - i
SIMENSIONS, INENES ULTINATE" ailltﬁ -
SPECIMER KO, Py ™ a8 ARCA S@. 1N, ULTIMATE LOAS L68. .“...“ 1T FRACTURE LOCA?I(.N.
Py Sgu . 00U 2. b' T T Welx -
P g § Io 666 .an » o Oc ) W L
T PR- (0] 1,000 R Ry )
PQ- [¢] 1.000 E.ZZQ 3,2:§ £71.000 3.9 Py
: Your side bends - ) R
: — ALL VLD WETAL TERsILE — -
SPUCIMEN RO. . I AMETER, IN. ARRA l... in. YIELD POINT PBI TTen0ILE sYn, P8t | Tiene & In §f NED ARgA 8
o o T - haad
LE e -
e GIARPY WPACY TEST AT Uy 2] ~
_AARL METAL ) AAYTI § ) 21103
. WELD MgTAL ] S€€ reverse side rsr.aes A i FT.L08
TMEAY arrecTEp jemt 21,098, MM _FL.ARE,

3

K CERTIFY THAT 79 TWE SEST OF QOR RNOVLEDEC THE STATEMENTS MADL M
THIS RECORD ARL COWMBECY AND TMAY TME TESY WELOS WRRL PAIPARED,

: WELOES AND TESTES 10 ACCORDANCE Wi TN THE AppLICABLE SPECIFICATIONS,
; * 2-3/4" electrode spacirng
*# Final surfaces

WITNESSED.

T
DATE .. ‘.
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WELDIN

[

52 HARS. @ 1675°~1725°F — BRINE QUENCH
HRS. @ 1600°—1650°F — BRINE QUENCH

6% HRS. @ 1175~ 1225° F— L|QUID QUENCH
30 HRS.® 1/00°~(/50°F~—FURNACE COOL

- T, _

BASE METAL (#T) | | WELD METAL (%7) HEAT AFFECTED ZONE (T)

+0°'F| 44 HO°F | 10 | +20°F | 78 O F | 65
+/0°F| $2 +/10°F | 72| +40°F | é2 HO*F | 52
HO°F| IS *O°F | 20| +40°F | 9¢. +/0°F |54
+t10°F| 32 +/0°F | 25| +30°F |87 -/10°F |10
+O°F| 50 +/0°F | 16 | +20°F | 72 ~10°F |65
+I0°F| 44 +/0°F | 14 | #/0°F |39 -10°F | 30

+40°F | 90| O°F |4&

“20°F |31 | ~10°F |67

LDBROP _WEISHTS :

" BASE METAL (3T7) WELD METAL(T) [HEAT AFFECTED ZONE(%7)
+20°F| F +20° F »20°F F
rR0°F| F +20°F F *20°F F
*10°F | F +/O°F F *l0°F F
+30°F| NF +30°F F +30°F NF
+80°% F +40F NF . +30°F F

. +40°F| NF +40°F|  NF +40°F NF
+40°F| NF *30°F NF +40°F NF
+35%F F 230°F| - £ + 40°F NFE

Pq 1730

A-22
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. 8D=3033%
RECORD OF TEST RESULTS

Base Metal: 6-3/8" th«
THE BABCOCK & WILCOX COMPANY
-

——————————————

SA-302-B
BARBERTON, OMIO Parallel weld groove
side walls 1-3/8" + 1.¢
s apart
i Coer QUSTOMER General Flectric
ASME Code Weld Test Plate (Electroslag WS-40) CUSTOMER ORDER NO.
TEST NO. ASSOCIATED PROCESS QUALIFICATION NO. S8W CONTRACT NO. ] -
PQ-1931 610-0111
DESCRIPTION OF TEST Heat treatment 6-1/9
arter . -
30'hrs. @ ’
- WELD CHEMICAL ANALYSIS k~-0b31Y
[+ My L1 4 S (4] Nt Mo [T
.20 _J1.52 12 .019 Oz 1 .05 . 38 .59 .10
BASE METAL CHEMICAL ANALYSIS E-BD310
E My $ r s Cn Ny Ng' Cy
— 21 11,32 T 18 1.015 030 Ok .60, 5% 10 —
BEND TEST: TYPE NUMBER RESUL TS
Four side bends (split into 16) - Acceptzble (No defects) -
{EDUCED SECTION TENSILE (TRANSVERSE TO WELD)
ey wIDTH THICKNESS anea so. v, | VRTRMAIE LSS RenoTH o PST oF FRACTURE
—PQ-1931 1.993 g 2,794 236,000 BL, 470 | Weld
_“_Jﬁ-_m_p g:13 R 2.520 211.000 [ B.740 Weld
PQ-1931 1. 000 3.0568 =.ogs 256,500 | 83,940 Weld
_Po- 1,001 - 2., oug 2, Weld
S WELD METAL YVENSILE
’II:OI.MAN_ 01 AMETER AREA SQ. IN. nzu’:stom'r 37.';%3?:‘1;" l"l;.ONg"‘ RED ‘AIEA
~ NR _
1ARPY IMPACT TESTS
TYPE AT Of FT. LBS. ENERGY LOAD.
LOCATION FT. LBS. LOCATION FT. LBS.
See reverse side
OP WEIGHT IMPACT TESTS _
4 0CATION HEIGHT WE1GHT TEMPERATURE °F
See revepse side
'
-1
- F = FAILURE NF = ND FAILURE 2
£ NOV. 1, 1968 WITNESSED A'23 oy /
] .

"
. (]
W -t 2 .- D]



CHARPY V-NGTCH

IMPACTS

FT LGS}

YCATION \ TEMP °F|FT. LBS] \LOCATION \TEMR °F |FT LBS.| |LOCATION |TEMR °F
TWELD| 10 | 47 | [ 2T HAZ | w0 36 | |47 BASE| +10 | 82
" +/0 24 . " +)0 30 - " 410 56
" +10 33 . +l0 75 . . +10 74
" +10 37 " " 20 27 ° . -20 37
* +10 50 “ ” -20 24 * " -20 30
v ~20 16 " i -20 50
_DROP__WEIGHTS
~oCATION| TeEMP *ElResuLts| [LocaTioN [Temr Elpesucrs| [LocaTion |Teme *€ |Resurd
£7 wewo| +20 F #7T HAZ | +20 F dg- BASE| +20 | NF
~o +20 F . w +20 F - o 20 | NF
- oo +3¢ | NF . e +30 | NF "o o NF
" +30 | NE r - +30 | NF - - -20 | F
v +20 | F noon +20 F “. w -10 NF
- -lo | NF
.- 20 F
B | [0 '-20- F' ’
PQ 1931 !
DATE : I-1-€8 WELDE RS

PIERSON — 5702
MILLER — 5701

A-24

-~



THE BABCOCK & WILCOX ‘COMPANY
MT. VERNON, INDIANA CONTRACT no._ 610-0122

sPECIFICATION No.__ WS=40

'Y -6 -
R‘ .~ OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EM-122 code No, 236%

NAVSH otnga A S AT ’LL! SINGLE pacs Jwuwtt T
S N W P P - PP P N N ST eI
w€.DING PROCESS QUALIFICATION POSITION utrn. THICKNESS| SINACE LAYER [muLT! i 5T
Electroslag Vertical 6%" . N .A NLALLL
WATELRt A, SPECIFICATION SING RC IULTIPrLL_
P-3 (SA-302 Gr. B. od.) |
KEAT TREATMENTY MACRO. Cxam. JmicCno, ‘- aT
See Reverse Side N.R. N.R,
FLUY NAME OR CCMPOSITION PRENCAY TEMPCAATUAL] INTERPASS TEMP CRATURE weLpEn Irvin =
Linde #124 70 % win| - N.A., °F uax. vo. 1068
TY®E QF PACKL® ISTRI® 2R GAS! INO COMPIUSLITION FILLEN METAL SRQUP ND. SHIELDING GAS cur st :E;SN":;E -
N.A. Raco Hi-Mn-MqA-2) N.A. N.A. | N.a.
AMPS, VOLTS, CURAENT, AOLAR(TY
Alternating Current 48-52 Volts 575-625 Amps L
S1IC OF ELECTAODE, IN. OlA, :uiggnogt’(:l:. TRAYEL SPLCO 1PM |WIRE FEED 1PN §=cr L en%sensz,_'.
SIZC OF FILLER WINE, IN. D14, 1/8" VA ™ N.A. N.A. JS decvmlsie
LIQUIO PENETRANT VISUAL INSPECTION -
N.A. Acceptable .
MAGNETYIC PARTICLE RADIQGAAPH ULTRASONIC TEST
Acceg"able/No Defects Acceptable/No Defect Acceptable/No Defec' s
RENAEN ST

rreccedure Jualir ication tor weldinz P-3 material in the vertical

position by the Electroslag Process using 1/8" Dia. (RACO) Hi-din-Mo i

Filler Wire vith Linge #1248 Flux. See Reverse Side for Groove Configurat:.
CHEMICAL ANALYSIS - % & xo

I ) N AT ION < " - & $1 (4] Nl g re [47] (1] ~9 v . o
N.R -
REOUCED SECTION TENSILE (TRANSVERSE TO WELD) T
OIMENSIONS. 1NCutd : ULTIMATE TENSILE
SPEZCIMEN NO, non THICKNESS AREA $Q. IN, ULTIMATE LOAD LDS. STRENGTH &S| FRACYLOE Lo
1LA ' 2962 2,895 2.78> 248,500 89,250 Weld
T1B .978 3.193 3.12 278,250 89,100 Weld  ~
T10R ,965 ,969 2,865 7355.750 89,100 Weld _ ~
BEND TEST

(%) Side PBends Split Into Ib - Acceptable/No Defects

ALL WELD METAL TENSILE

splCIMEN NO, DIAMKTER, (v, AREA 80, IN, YIELD POINTY 280 TINS!ILE SYTR, P3| ELONG % N 2 -
NR. | 2 - -
TYPE chanry V=-Notch INPACT TESY AY +L0 o @ 240 FT. L8S. ENERGY LOAD . ::
9438 METAL AT 79, Sh, C9 F1, L3 _ £ooan
veed mevaLSurtace 29, 4/, 49 £T. L8 1 @¥T =127, 34, 32 o=
HEAT AFFECTED ZONE . . FY.L0S. AR
CERTIFY TRAT 7O THE 3437 OF .- ANOWLEDGE Tu{ STATEMENTS MADT (N N.R. == NOT RECUIRED 0oAL = NOT edF :

S RECORD AAE CUPRLIY AND TWAl “<f TEST 4CLOS WCRE AACPAALD,
( sELOCD AND TESTED IN ACCORDANGE wi T THE APPLICABLE SPECIFICATIONS, . 23 2563 .
*Revised 1/26/71.W.L.W. PO .

' HE7~1n.
wimesseo__Hartford (ASME) DATE 5$/22/70 w_ﬁz M‘é .

A-25 SASCOCK & WILCOX



OSCILLATICN *
3 second traverse
5 gecond dwell
(equivalent to a trav.
Seed of approximate;y
I.P.M.

TN 2 7 EL

{

BT TR T AN

SF PSS @ 1675 - /25 S - BONE eeNerS
GG A & BB~ MBIV = Sned ricetss
CH IS @ /28 - SRR~ Btk gorEvery
Rl N5 @ W — SO~ RS civie

LFPAT (LS Efl 7 JLESTS SEA ST AD~ £ o828

A e HELT L BT sz Z 7 |
o A REF| 5 A — 2 | T AT |
o il O ail A2 | £ A2 |\ £ |
X |4~ '- I | £
—~gpr| £ —For | £
AT T = ks * O
P2 =R _
72 - F0 ¥ 70, 563
. Ay~ A
v ' Revised 1/26/71 W.L.W. DWVE =SR2/ 7
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