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ABSTRACT

This document contains FTI'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 Quad Cities Units 1 and 2. Based
on a review of existing weld procedure qualifications (PQs) and surveillance weld data, initial
RT,r 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-lbs, with a standard deviation of 16.1 ft-lbs.
The electroslag welds are estimated to contain 0.190 weight percent (w/o) copper, 0.311 w/o
nickel, and 0.013 w/o phosphorus (with standard deviations of 0.048, 0.051, and 0.003 w/o,
respectively). A chemistry factor of 114.43 is calculated based on the copper and nickel
contents for the electroslag welds at Quad Cities Units 1 and 2.
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1. INTRODUCTION

This document presents FTI's (Framatome Technologies, Inc.) best assessment of the initial
(i.e., beginning of life) reference temperature (RT,,,) value, the initial Charpy V-notch upper-
shelf energy (CvUSE) value, and the chemical composition of electrosiag welds in the Quad
Cities Units 1 and 2 reactor vessels. In particular, the electroslag welds of interest are
longitudinal welds among the plates comprising the Mark 57 (Mk-57) and Mk-58 shell
courses. The Mk-57 and Mk-58 shell courses are within the core region. Figure 1-1
illustrates the arrangement of these shell courses in the reactor vessels of Quad Cities Units
t and 2.

This assessment is a result of the collection and compilation of weld PQs and other data
pertinent to the fabrication of the Quad Cities reactor vessels, as well as other boiling water
reactor (BWR) vessels fabricated in the same time frame. This document does not include
information with regard to chemical composition or Charpy impact data on specific shell

courses or non-electrosiag welds.

The following list identifies the number of electroslag (ES) welds in each of the two shell
courses of the Quad Cities Units 1 and 2 reactor vessels.

Unit ID Shell Course No. of ES welds
Quad Cities 1 Mk-57 4

Mk-58 4
Quad Cities 2 Mk-57 3

Mk-58 3

All longitudina!l welds within the individual shell courses of Units 1 and 2 are electroslag
welds. [Note: The Mk-57 and Mk-58 shell courses of the Quad Cities Unit 1 reactor vessel
were fabricated using three individual plates, one of which was initially in two sections; thus,

each of these two shell courses has four longitudinal welds.]
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FIGURE 1-1.
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2. FABRICATION HISTORY

The plate material supplied for fabrication of the Quad Cities Units 1 and 2 reactor vessels
was ASME SA-302, Grade B' high strength alloy carbon steel (modified to Code Case 13397
provided by Lukens Steel. During fabrication, the individual plates in each shell course were
rolled to contour; then, the plates were welded together with longitudinal seams using
electroslag and submerged arc welding processes. Figures 2-1 and 2-2 and Figures 2-3 and
2-4 illustrate the”plate and weld layouts for the Mk-57 and Mk-58 shell courses of Quad Cities
Units 1 and 2, respectively. All electroslag welds of interest were made using Hi-Mn-Mo filler
wire with Linde #124 flux.

Following assembly of each shell section, the following heat treatment was performed:

- Heat to 1675-1725°F, hold for 8.5 hours; brine quench

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

- Heat to 1175-1225°F, hold for 6.5 hours; liquid quench
The two core region shell courses (Mk-57 and -58) were fabricated by Babcock & Wilcox
(B&W) for Quad Cities Unit 1 and Unit 2. The circumferential weld joining the Mk-57 shell
course to the Mk-58 shell course of the Quad Cities Unit 1 reactor vessel was completed by
B&W,; the circumferential weld for the Quad Cities Unit 2 reactor vessel was completed by
Chicago Bridge & Iron, Company (CB&l).

Although an extensive records search was completed,® very little information could be located
with regard to either the specific weld materials or test results for the ES weld consumables
used on the longitudinal weld seams of the core region shell courses of the Quad Cities
reactor vessels. Therefore, applicable test data for weid PQs - performed in the general time
frame that the electrosiag longitudinal welds in both Quad Cities units were fabricated -- have

* Records were searched at the FTI facilities in Lynchburg, Virginia, as well as the Babcock

& Wilcox facilities in Mt. Vernon, Indiana, and Barberton, Ohio, to locate all available
documentation.
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been included as one source of typical RT,, data for this type of weld. Copies of the weld
PQs of interest are included in the Appendix. It is believed that the weld PQs included in the
Appendix are the only weld PQs that are applicable to the core region shell courses welded
by the electroslag welding process for the two Quad Cities units.



FIGURE 2-1.

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

PESY
N
)

Plate arrangement unknown

TABLE 2-1.

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

Wire or Plate Flux Fab.'d
| » I Location —Heat No, Lot No, by
Long. seam 1 (ES) 55° U v B&W
Long. seam 2 (ES) 77° U U B&W
Long. seam 3 (ES) 197° U U B&W
Long. seam 4 (ES) 317° U U B&W
6-122-1 - B5524-1 - -
6-122-2 - A0610-1 - -
6-122-11 -- C1485-2 - —
Mk-57 to Mk-58 -- 72445 8688 B&W
circ. weld (SA) 406L44 8688
ES: Electroslag weld SA: Submerged arc weld U: Unidentified
* Records indicated that the electroslag welds for Mk-57 were performed using the

following weld wirefflux lot combinations: 0L0794/8467, 37C065/8445, 35A320/3496,
and 36A168/3496. However, data for specific longitudinal seams are not identified.
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FIGURE 2-2.

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

w +CW

z + X
SZ
Y

Plate arrangement unknown

TABLE 2-2.

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

Wire or Plate Flux Fab.'d
D Location —Heat No, Lot No, by
Long. seam 1 (ES) 22° U V) B&W
Long. seam 2 (ES) 141° U U B&W
Long. seam 3 (ES) 261° u U B&W
Long. seam 4 (ES) 323° U u B&W
6-1224 - C1505-2 - -
6-122-6 -- C1498-2 - ---
6-122-13 -- A0931-1 - -
Mk-57 to Mk-58 - 72445 8688 B&W
circ. weld (SA) 406L44 8688
ES: Electroslag weld SA: Submerged arc weld U: Unidentified

*.

Records indicated that the electroslag welds for Mk-57 were performed using the
following weld wire/flux fot combinations: 0L0794/8467, 37C085/8445, 35A320/3496,
and 36A168/3496. However, data for specific longitudinal seams are not identified.
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FIGURE 2-3.

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

Plate arrangement unknown

TABLE 2-3.

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

Wire or Plate Flux Fab.'d
S | » I Location —HeatNo. Lot No, by
Long. seam 1 (ES) 77° U U B&wW
Long. seam 2 (ES) 197° U U B&W
Long. seam 3 (ES) 317° U u B&W
6-122-8 - C1516-2 - -
6-122-10 - C1501-2 - ---
6-122-14 - C1722-2 - -
Mk-57 to Mk-58 - S-3986 3870 cBal
circ. weld (SA)
ES: Electroslag weld SA: Submerged arc weld U: Unidentified
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S > B

Long. seam 1 (ES)
Long. seam 2 (ES)
Long. seam 3 (ES)
6-139-16

6-139-22

6-139-25

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

ES: Electrosiag weid

FIGURE 2-4.

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

TABLE 2-4.

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

Location
22°

SA

Wire or Plate
—Heat No.

u

U

U
C2753-2
C2868-1
C3307-2
$-3986

. Submerged arc weld

2-6

Plate arrangement unknown

Flux Fab.'d
Lot No. by .
U B&W
V) B&W
U B&W
3870 cBal

U: Unidentified



3. RT,or. CVUSE, AND CHEMICAL COMPOSITION

Both mechanical property and chemical composition data are lacking on electroslag welds for
Quad Cities Units 1 and 2. For this reason, the available data discussed in this report are
based primarily on weld PQs and known weld wire chemistry data. Weld PQs contain
mechanical properties and, usually, chemical composition data as well. While this data
cannot represent actual reactor vessel welds exactly, the procedures, consumables (i.e., weld
wire and flux), and thickness of the welded plates are similar to the actua! welds. Generally,
weld amperage, voltage, and oscillation speeds are equivalent or similar for the PQs.
Although the welding procedures are similar, an accumulated thermal history is not available
for the beltline reactor vessel welds at Quad Cities Unit 1. For Unit 2, however, CB&l has
reported that the Mk-57 and Mk-58 shell courses received the following accumulated post
weld heat treatment:*

Mk-57 27 hours, 56 minutes

Mk-58 44 hours, 22 minutes.
Stress relief heat treatments were completed at temperatures in the range of 1100 to 1150°F.

3.1 RTyor 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 electroslag welds in
Quad Cities Units 1 and 2 used a RACO (Reid Avery Company) Hi-Mn-Mo weld wire and a
Linde #124 flux; therefore, only data from weld PQs using this same RACO wirefflux
combination are included. The Charpy V-notch impact data are reported for tests completed
at 10°F using a load of 240 ft-lbs.

* Asreported 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 |

Charpy V-Notch Impact Data for Electrosiag Weld PQs

Stress
Drop Wit. Relief
Weld PQ_ Charpy Data Toor-LCE) Jime
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 (1/47) 10

From a statistical standpoint, the above Charpy data are sufficiently close with regard to
Charpy impact behavior that the values can be considered as one group of data. Therefore,
all drop weight data identified above are equally weighted in the calculation for initial RT,;
discussed below.

No drop weight specimens were tested for the Quad Cities Units 1 and 2 surveillance
electroslag weld metals, nor were any tested for the electroslag welds at other plants
fabricated using the same RACO weldflux combination as the Quad Cities units. The

surveillance electroslag weld Charpy impact data that are available, however, are shown
below in Table IIA.
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TABLE IIA

Charpy V-Notch Data for Surveillance Electroslag Weld Metal*"

Plant ID Tovao Levso Toome ASE
Quad Cities Unit 1 10°F 35°F 25°F >100 ft-lbs
Quad Cities Unit 2 -30°F 20°F - 5F 125 ft-lbs
Browns Ferry Unit 1 8°F 33°F 20°F 93 ft-lbs
Browns Ferry Unit 2 -10°F 10°F -2°F 116 ft-lbs
Browns Ferry Unit3 - -31°F -21°F -27°F 124 ft-ibs
Dresden Unit 2 -10°F 40°F 5°F° 101 ft-lbs
Dresden Unit 3 40°F 110°F 65°F 70 ft-lbs
Peach Bottom Unit 2 4°F 43°F 27°F 110 ft-lbs
Peach Bottom Unit 3 2°F 47°F 34°F 110 ft-lbs

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

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

TABLE liIB
Electroslag Weld Test Data™

Test Weld 1D Lewso Test Weld ID Tewso
1 18.8 6 -20.7
2 3.0 7 15.9
3 31.7 8 12.5
4 321 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, Ty, that is at or above the nil-ductility transition
temperature by drop weight tests.



2. - At atemperature 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, T, is the RT ;.

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,yy is the greater of Ty
and (T, - 60°F).

4. When a Charpy test has not been performed at T,,; + 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 Charpy
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
electrosiag welds, the RT,,; is controlled by the T,,; requirement. Based on these data, the
initial RT,,; for the electroslag welds in Quad Cities Units 1 and 2 is calculated using the T,y
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 CYUSE data for electroslag welds were obtained from available surveillance data
and are presented in Table llA. The unirradiated CvUSE values range from 70 to 125 ft-ibs.
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.
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As shown in Tables Ill through VI, each group is similar in its own respect. In evaluating the
data, the average weld compositions (and standard deviations) were calculated using only
the data from the weld PQs and surveillance capsule specimens since this weld data is
believed to be more representative of the actual (longitudinal) electrosiag welds located in the

reactor vesse! 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 020 128 0.017 0.018 0.18 0.08 031 053 0.24
PQ-1138-A 0.19 150 0.017 0.027 0.19 0.09 0.35 0.55 0.25
PQ-1300 018 126 0.015 0.017 0.16 0.11 033 051 0.30
PQ-1309-A 018 1.34 0012 0.017 0.14 0.10 0.30 047 0.22
PQ-1309-B 0.17 131 0.015 0.015 0.14 0.12 029 051 023
PQ-1667 0.19 141 0019 0.015 0.07 0.06 025 057 020
PQ-1822 0.19 140 0.015 0.015 0.14 0.09 027 054 023
PQ-1851 0.18 149 0.014 0.011 0.15 0.06 036 049 0.18
PQ-1928 019 149 0.016 0.014 0.16 0.06 038 055 0.19
PQ-1929 0.18 1.50 0.016 0.013 0.17 0.08 030 048 0.20
PQ-1930 0.16 1.52 0.012 0.014 0.15 0.07 026 051 0.20
PQ-1931 0.20 1.52 0.015 0.021 0.12 0.05 0.38 059 0.19
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 012 170 0.010 0.019 0.03 - - 052 -
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Specimen &
Plant ID

Surveillance and Beltline Weld Chemical Composition Data'>"’

c

Mn

TABLE V

MA1 QC1*"* 0.17

TD1 QC2**
MA4 QC1*™

MAD Qc1&14

M7L QC1**
MBU QC1*"
M8D QC1**
MDC QC1**
MD4 QC1**
MBY QC1*"*
TAE QC2**

TAT QC2*

TBP QC2>"®
TB1 QC2*"*
TéK Qc2™'®
TBM QC2°"®
T72 QC2™*®
TAP QC2>'*

0.18
0.158

0.236

1.56
1.75

-

0.008

0.008

S Cr
0.19 0.06
0.17 0.09
0.05 0.063
0.08 0.063
0.115 0.079
0.126 0.091

* Number designates reference from which data was taken.

Ni Mo Cu
028 045 0.17
020 049 0.18
025 045 0.136
026 - 0.9
026 045 0.138
038 - 0.9
030 - 020
033 - 024
03 -  0.16
040 -  0.21
033 - 0.9
040 - 021
0.313 0.503 0.129
0.32 0.14
0.359 0.522 0.122
0.33 0.16
034 -~ 016
037 - 017
039 - 0.7
037 - 017
041 - 0.0
032 - 012



TABLE V (cont.)

Specimen &

Plant ID c Mn P S Si Cr_ Ni Mo Cu
Eswa Weld 021 178 0011 0.015 032 0.07 030 051 0.20
03(:.1
KAE D37  0.220 - 0.008 0.016 0.176 0.064 0.332 0.550 0.191

- - - - - - - - 029
KAL D3%" 0.197 - 0.008 0.019 0.144 0.056 0.282 0.5200.171
- - - - - - 0.33 - 0.18
K6L D3V - - - - - - 0.41 - 024
KB6A D3%" - - - - - - 0.38 - 023

KBM D3%" - - - - - - 0.36 - 022
K6T D3°" - - - - - - 0.38 - 019
KAJ D3%" - - - - - - 0.34 - 021
KAD D3%" - - - - - - 0.34 - 021
Peach 017 141 0015 0.013 008 0.05 021 053 021

Bottom 2,3%*

* Quad Cities Unit 1
® Quad Cities Unit 2
¢ Dresden Unit 3.

¢ Beltline weld data

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

it should be noted that the data taken from References 14, 15, and 17 were not included in
these calculations as individual data points; instead, the mean values of these data were
determined and included in the calculations for Quad Cities Units 1 and 2. Additional data is
listed below for the surveillance electroslag welds for Browns Ferry Units 1, 2, and 3 and
Peach Bottom Units 2 and 3.
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TABLE VI

Surveillance Electroslag Weld Data®'""'

Plant ID c Mn P S Si. Cr Ni Mo Cu
Browns - - 0.012 - - - 0.30 - 0.10
Ferry 1

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

Browns - - 0.011 - - - 0.28 - 0.11
Ferry 3

Peach - 143 0.010 - - 0.08 032 049 0.09
Bottom 2 - 146 0.012 - - 0.08 032 049 0.10
Peach - 1.55 0.009 - 0.19 - 0.40 050 0.11
Bottom 3 - 1.57 0.009 - 0.19 - 041 051 0.1

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

follows:

Content Std. Deviation
Element (w/o) w/lo
Copper 0.180 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 Quad Cities Units
1 and 2 longitudinal electroslag welds.



4. CERTIFICATION

This report provides justifiable estimates for initial RT,,; and chemical composition (copper,
nickel, and phosphorus) for the longitudinal electrosiag welds in the core region of the Quad
Cities Units 1 and 2 reactor vessels.

‘A //le
C.A. Campbell ate
Materials and Structural Analysis

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

200 t1s/96

M.J. DeVan Date
Materials and Structural Analysis

Verification of independent review.

K.E. Moore, Manage
Materials and Structural Analysis

The document has been approved for release.

1/15/96
D.L. Howell, Program Manager Date
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THE BABCOCK & WILCOX COMPANY

SARBERTON. OW1O

ICORD OF PROCEDURE OR OPERATOR OUALIFICATION TEST QCD 2EN-1R2

3 T Toom we. BATE : PROCEOURE WO, “W-182<3
610-v098 Inltial Application *10=14-45 PQ-1092C-2
ADING PROCESS - PASS WLTLBLE ARC

JSERIAL SPECIFICATION

s Pass WiLT|
m‘amuum

il

M

MITAL TH Gt .
) L

t :
Reld Avery Hl=Mn-Mo

i BACKINS gTRIP USED

O ves :

No

PRE NHEAT TEMPERATURE

INTER PASS TEMPERATUR

‘LD CHARACTERISTICS (VOA) JA.C. On 0.C.}

\$ FLOW RATE

\GNITIC PARTICLE

«captable
1ZT OF ELECTRODL

LIUTO PENETRANT
| leabl

POST NEAYT TREATMENT

: REDUCED SECTION TENSILE (TRANSVERSE YO W -
SPEC IMEN D IMENS | ONS AREA $0. IN ULT IMATE ULY. TENSILE FRACTURE
NO. SIOTH CTTR e . IN. LOAD L9S. STRENGTH P8I OR LOCAT (ON
o Altached Sidetch ' i
SIDE DEND TEST FREE BEND T
i nds = 3) ir

ALL WELD METAL TENSILE -

‘n:::".‘ Dia. AREA 30, IN.  |viELD POINT PSI. | TENS. STR. P3) fLowc » RED AREA %

Not Required
HARPY IMPACT TESTS | vree D S FY. LBS. ENERGY LOAD —
SPECIMEN NO. FT. LBS. SPECIMEN NO. FT. LAS,
. . Attoched

¥E CERTIFY TMAT THE STATEMENTS MADE I[N THIS RECORD ARE CORRECT AND THMAT THE

TEST WELDS WERE PREPARID WELDED, AND TESTED IN ACCORDANCE ¥WITH THE REQUIRE.
MENTS OF ASME, U.3.C.6.¢ ABS: USN MIL-STD-270 OR NAVSW!IPS 2850.1800.%,

pr -, 10-28-65 $ igueo

witsseys C. Zenon, D,C.A.$.0

PO-1092¢C-2
. : u'? t wIL00X C”A’/V
~ Code #9

P R LN

————— -

r



3 o FGEBIIY e e o memee e e

ELECTROSLAG Dousie ELECTRODE wews A.C. -
. 4B =~B2 VoLTs Hoo AMMPA OMCILLATION SPEED 48 M. DUEL Tine B S

Vd LA, (RACE) Hi-MN-Mo FiLeAR WIRE - LinpeYiea Frux )

REDUCED SecTion TeEnews (TRAansvease To WELD)

EQ|OQEC-% .000" 2.732" 2.732 221,000 | 9], A8Q
PQ 1Ak oY)

SpLCimoy __D_z_\_gﬁ_y_q"g_g___ AReEA uimmace |uor, Teusue] FrRacTuRE
e wiered T e AN LoAD LB AN

j.o07" | 2.e2q* | 2. 848

PaicAec2] 1. oodr | 3,002 | 3,002 [2e%.000 192,170 | wero |
CHARPY V-NoTen 1MPACTS @+10°F 240 Fr \n% '

LocaTion FT LS Fr LB . FrLe2
BAsE METAL. p0. O 70.0 3.0
wWeLs Merag 380 3.0 41,0

HEAT TReaTmeny

PRE.L!MNARV Quenen & b‘owa.s @167 1725 BRINE QUENC‘J
FinAL QUENCH &8 Houas @ | 6001690 F BPRINE QueneH
TEMPER G2 Hune @ 178°r - 1229°F \WATER QUENCH
STRESS RELIEF |8 HARS @ 1100°~1180° Fumnace Cool..

o 1O0]/2C-2 '
WELDED N VEATICAL FHeITION.
DATE |I~2-05 :

A-3



1-30346

.CORD OF TEST RESULTS

THE BABCO..K & WILCOX COMPANY
: eueemon omo R

Y

cF:E'K%Eﬁ%E‘iaqgg-

veliCal LLiw

JECT o . S . CUSTOMER piyer Eouiement 3l
AUML Cods Weld Test Plate (Electro Slag) . CUSTOMER ORDER No .-.205-55501-::-- RN
T NO.. ASSOCIATED PROCESS QUALIFICATION NO,  |BAN CONTRACT NO.. ’5.‘%’45':‘3'!‘ (Lf.'ﬁg
w-1138-A g_:g .  §10-0098 B
>CRIPTION OF TESI Postweld - Hszat Treatment - Drﬂlrm*narv Quench 1750-1800°F.
h_to below 400%F. Final Quench 160C-165Q0F
pep 1175-12259 OLD 6-1/2 hours. _Water Ouench o below 4000F.

L B0, HOLD 13 hours.

Furnace cool to_btelow 600°F.

WELD CH EMI CAL ANALYSIS

2 My S | S S T Cn - LINENE MO . .Cu
L EG .19 017 09'7 U‘d 299 .85 1 - .25
SASE METAL CHEMICAL ANALYSIS NI
C MN Sy P ! S CCm © NI - oMo .. o QU
JE 1.37 .28 015 .020 c] w14 .69 - § - .51 24 .-
D TEST: TYPE Side TUNUMBER | 4 RESULTS 'éa is actory
1}
DUCEC SECTION TENSILE ( TRANSVERSE TO WELD)— =
" 1.00." 2.934" 2.636 sg " 252,000 £%.820
1.091" 2.944" 2.937 sq © 2¢€2 .000 -~ 88,200
1.02Q" 2.682" 2.662 s3 " 244 ,500 91 .160
1.Co0" 2.850" 2.850 59 " 250,000 87,700
L WELD METAL TENSILE - - .
i DIAMETER amea 50, an | YIS BOINT T sy S ios S
o i . 505" .2 sa.in. . 66,500 87,800 - 25.0 -
RERRS & .9504" - .2 sc in- 66 .500 87 .000 25.5
HARCY IMPACT TESTS _ 2 . : -
TYPE N-Note: AT +1C o 94'\
LL2CATION PT. LES3, L-A' ‘hRAL l:.?"P'\L.-O\I
ald Suriece 22.0, 0.5, 5C.9 044, .U\SJ_, .041
Weld 1740w 3 .0,.88.0, &.Q 026, 46, £e
Ly< v Base Metzal 4.0, 58.¢. 70.0 .042 .041. 053
74 7 FAZ z§ 0. €5.0. 76,0 052, 047, 051
DRGY WEICHT IMPACT TESTS _ - - ' oe .
LOCATION MEIGHT WE ) GHT TE-“PERATURE F_ IR
+20° | +10 -1 O -20 -40
W L/“:r: ! 60# v HF r F F .
T 1/ o C0s " NT [P LNF
. /4T Al ol I -NF C-
Fa FALLURE
omre iy B, 1966 gyivessen D : by

N I Y

A-4
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BoM jci-¢ THE BABCOCK & WILCOX COMPANY
BARBERTON, OKIO

r "ORD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2EM-122

.C TED Jos NO. DATE PROCEDURE NO. -
610-0111 INITIAL APPLICATION 5-26-66 PQ-1300 WS-40
WELD ING PROCESS ] SINGLE Pass MULT PASS WLt ARC

Eleciroslag Fﬁ Doudble Arc H ﬁ _

MATERIAL SPECIFICATIQN
P-3 (SA-302, Grade B)

r;uf METAL THICKNESS FILLER METAL GROUP NO. WELD CLASSIFICATION NO
I I 6-3/8" RACO Hi-Mn-Mo Pressure _
IS BACKING STRIP USED PRE HEAT TEMPERATURE INTER PASS TEMPERATURE FLUX NAME OR COMPOS IT ION
[ vss K] no 70°F. MIN. Not Applicable LINDE #124
WELD CHARACTERISTICS (VeA) (A.C. OR D.C.)
Alternating Current 48-52 Volts §75-625 Amps —
GAS FLOW RATE POSITION OF PLATE OR PIPE ULTRASONIC TEST LIOUID PENETRANT
Not Applicable Vertical cceptable
MAGNETIC PARTICLE RAD | OGRAPH No MACRO EXAMINATION | MICRO EXAMINAT |ON POST HEAT TREATMENT
AccegtableZNo Defects WMcceptablé/Defectd Acceptable Not Required See Reversge Side
SITE OF ELECTROOE INERT GAS COMPOSITION. TRAVEL SPEED INCNES PER MIN. Not Applicatl
1/8" Diasmeter Not Applicable Oscillation 48"/MIN. Dwell Time 5 se:
WELDERS NAME CLOCK NO. SYMBOL
- R. Reese —-—-----  cececee--a _
pemarxsProcecdure qualification for welding P-3 material in the vertiocal position by Eleotrosleg _
process using 1/8" Dia. (RACO Hi-Mn-Mo Filler Wire with LINDE #124 Flux. See Reverse Side for
Groove Configuration. 4 -
WELD CHEMICAL ANALYSIS _
1 : MN St r s cr Ni MO cu _
1.26 .16 015 .017 .11 - 33 .51 .30 -
REDUCED SECTION TENSILE (TRANSYERSE TO WELD) :
SPEC IMEN D IMENS | ONS ULT IMATE ULT. TENSILE FRACTURE
NO. WiDTH icK, AREA SQ. IN. LOAD LeS. STRENGTH PS| OR LOCAT 0

Seel Re e Slde -

S1DE BEND TEST . FREE BEND TEST
Tour S " - + a . Not _Aanlicahle

ALL WELD METAL TENSILE

spii:‘" OIA. AREA-SQ. IN. |YiELD POINT PSI.| TENS. STR. PSi ‘ﬁ:"‘i.‘ RED AREA
Not Requlire v -
CHARPY IMPACT TESTS T vveg V-NOTSH— iU OF %V £y, LBS. ENERGY LOAD :
LOCATION FT. LBS. LOCATION FT. LBS. =
Heat Affeced Zone 104.0, 76.0, 114.0 Veld Metal 39.0, 423.0, 43.0 .
Base Metal 94.0, 76,0, 82.0 -
WE CERTIFY THAT THE STATEWENTS MADE IN THIS RECORD ARE CORRECT AND THAT THE
TEST WELDS WERE PREPARED WELDED, AND TESTED 1N ACCORDANCE WITH THE REQUIRE. - ISOO
MENTS OF ASME, U.5.C.G.: ABS; USN MIL-STD-278 OR NAVSHIPS 250.1500.1.
Jctober 17, 1966  SIGNED 23 5
BABCOCK & WILCOX COMPANY
wiTvessep R. Remark, D. C, A, S, Q. p / /' /)
) 4 ) L2 -

A-5
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P-3 MATERIAL

SA- 302 GRB

' ¢
s
o

ELE/CTROSLAG WELD A.C.48-52VOLTS S7S-625AMPS

1

P-3 MATERIAL
SA- 302 .GRB

487MIN OSCILLATION SPEED

/8 DIA(RACO) HI-MN-MO FILLER Wi

L/

S SEC DWELL TI\ME
RE WITH LINDE *124 FLUX

REDUCED SECTION TENSILE(TRANSVERSE TO WELD
SPECIMEN | DIMENSIONS AREA UTIMATE ULY. TENSILE| FRACTURE
| NO. WIDTH THICK. 2Q. 1N LOAD LBS. STR. PS.1.
PQ 1300 1.007" 347" 3aa7r" 266,000 83,200 WELD
PQ 1300 1.00¢ * 2.78s5" 2.788" 237,000 84,980 WELD
£Q 1300 asz" 2.45¢" 2.932" 236,000 80,500 WELD
PQ 1300 1.008" 3.437" d.acs" 332,000 83,660 WELD

. HEAT TREATMENT
GC2HRS @ 1Q7S°-172%°F

G2 HRS@ 1GO0-1GSO'F
G2HRS@ 1 1 75"-1225°F
30 HRS@ 1 100°-11S0O°F

BRINE QUENCH
BRINE QUENCH
LIQUID QUENCH
FURNACE COOL

PQ 1300

WELD INVERTICAL POSITION

10-22-CC
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THE BABCOCK & WILCOX COMPANY

BARSERTON, OMIO

"“T%0RD OF PROCEDURE OR OPERATOR QUALIFICATION TEST QCD 2Eu-122

ASSO. . TED JOB NO.

610-0098 INITIAL APPLICATION

DATF
6-7-66

PROCEDURE NO.

PQ-1309-4A

WELDING PROCESS Llectrosalag and € Fass WULT(PLE PASS MULT [ELE ARC
Automatic Submerged Arc Double Aro i i rlﬁ
MATERIAL SPECIFICATIQN

P-3 (A-302-B)

METAL THICKNESS 1 A [] WELD CLASSIFICATION N

Tct

=

6-1/4"

RACO Hi-Mn-Mo & ASW Mn-Mo-Ni

IS BACKING STRIP USED
5 ves

PRE MEAT TEMPERATURE
(X] no [ES 70°F MIN-ASA 3C0°F MIN.

ggh -‘%’goyﬁpf&gﬁ“ NAME OR

"R. Reese

WELD CHARACTERISTICS

Alternating Current

(VaA)

GAS FLOY RATE

POSITION OF PLATE OR PIPC

(A.C. ON D.C.) Eleotroslag 48-52 Volts

ULTRASONIC TESY

600 Amps

Pressure
COMPOS 1T 10N

Auto Sub Arc LINDE ;

9

Electroslag LINDE £

[L1QUID PENETRANT

Applica ES-Vertical ASA-Flat
MAGNET [C PART ICLE RAD 1 OGRAPH No MACRO EXAMINATION
Acceptable/No Defects |Acceptable/Defectd Not Required

S1ZT OF CLECTROOL
1/8" Diameter

INERT GAS COMPOSTT ION.
Not Applicable

avel Spee

Acoe tubleZNo Defects

®S Oscillation 48"/MIN.

MICRO EXAMINATION

Not Required
nohes Per kn. ASA

ot Applicable
POST MEAT TREATMENT

See Reverse Side

- 10" - 12" /MIN.

Dwell Time 35 sec.

VELDERS NAME

T. Starnes

v.

Clonts

€LoCK NO.

_6136 6376

naoL
None

6149

Y$ U-11

-

nEsarxs Lrocedure qualification for vdlding P-3 material by Combination Elect

rosl

ard Automar.c

RACO)Hi-Mn-Mo Fil:e

merge Are process, Eleotrosiag weld in the vertical position using 1/8"Dia.

Wire with LINDE ¥124 Flux. Auto Sub Arc in the flat po 2%5;25 ggig: izg"pig. (ASW)Mn-Mo-Ni Filler .
W ux WELD CHEMICAL ANALYSIS See Reverse Side-Groove Configurat
1 = uN T ’ s cr Nl o cu .
- See |[Reverse Slde

. REDUCED SECTION TENSILE ‘WNFVEBSE YO WELD)
D IMENS | ONS i ULT IMATE
THICK. AREA 50. IN. LOAD LBS.

SPEC IMEN ULY. TENSILE FRACTURI
NO. WIDTH ATRENGTH PS | OR LOCAT!

See Reverse Side .

- STDE BEND TEST FREE BEND TEST -
Four Side Bends - Acceptable/No Defects _Not Required _ -
ALL WELD METAL TENSILE _

’"::‘“ DIA. AREA SQ. IN. ]YIELD POINT PSI.| TENS. STR. PS| ";:'“:.’ RED AR::
Not Required -

CHARPY IMPACT TESTS Tveg V-Notch o +10 o 240 FT. LBS. ENERGY LOAD .
SPECIMEN NO. FT. LBS. SPECIMEN NO. FY. LBS, _—

See Rejerse Side -

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

TEST WELDS WERE PREPARED

WELDED, ANG TESTED IN ACCORDANCE WITH THE REQUIRE.

MENTS OF ASME. U.8.C.G.« ABS; USN MIL.STD-278 OR NAVSHIPS 230-1300.1,

'« _June 23, 1966

WITNKSSED

S IGNED

R. Y. Brown, G. E. APED

A-7

PQ-1309-A

275

? lAlC&K & WILCOX COMPANY




COMBINATION ELECTROSLAG ¢ AUTO SUB ARC WELD

OOUBLE ARC ELECTROSLAG WELD
A.C. 48-32VOLTS GOOAMPS

%ClLLATION SPEED 48"/MIN DWELL TIME S SEC

DIA(RACO)HI-MN-MO FILLER WIRE

LINDE * 124 FLUX

HEAT TREATMENT PRIOR TQ SUB ARC WELD

"
&
& .
© Au-ro:»uaAR:.:—““V..l°
T v \
]
| L3
| ]
\ ” t 4
s ]
ELECTROSLAGZ §
WELD :
AUTOMATIC SUBMERGED ARC WELD
A.C. 30-34 VOLTS 4SO-SOOAMPS 10"-12%/MIN TRAVEL SPEED
/8" DIA (AMERICAN STEEL ¢ WIRE) MN-MO-NI FILLER WIRE-LINDE*S0FLUX )
REQUCED SECTION TENSILE (TRANSVERSE TOWELD) .
SPECIMEN | AREA ULTIMATE JuLT TENSILE | FRACTURE
NO. 1oTH THICK 50. N, LOAD LBS. ISYRENGTHROM . . _.
PQI30AA 1.000" 2.980" 2480 253,000 84,900 SLAG WELD
PQ1303A 1.000" 2.510" 2.510 217,500 86,660 | SLAG WELD
PQI303A L.oot" 3.009" 3.010 255,000 84,720 SLAG WELD
L eQi130%A ,998" 2.50¢" 2.501 220,000 87,960 SLAGWELT
CHARPY LU-NOTCH IMPACTS ®+IQF 240 FTLLBS ENERCYLOAD . .
N . . C FT.LBS. ...FTLBesS. FT.LBS.
AUTO SUBARCWELD 33.0 42.0 | 34,0
TLscTRos AG waLe T oY 3.0 Q0.0 ! 87.0
BASE METAL 89.0 80.0 l 9s5.0
[ ELECTROSLAG WELD ~60.0 LS00 4L 390
CHEMICAL ANALYSIS
S MN B 2 S gR NI MO Gu
ELECTROSLAG WELD .18 .34 .012 .017 .14 .40 .30 .47 .22
BASE METAL A8 114 012,018 .25 .S .57 .48 .20
AUTO SUBARCWELD .08 1,65 ,0l1S .06 46 .07 48 .43 .19

IHR/IN@ 16 7S°-172S°F BRINE QUENCH

HEAT TREATMENY PRIOR TO SUBARC WELO | HR/IN ®1G00°- IGSO:F BRINE QUENCH
HEAT TREATMENT PRIOR TO SUBARC WELD I1HR/IN@1175°-1200 F LIQUID QUENCH

FINAL STRESS RELIEF ,AFTLk WELDING

PQI3

ELECTROSLAG WELDI

0[ A

18HRS @1100°-1150°F FURNACE COOL

N VERTICAL POSITION

AUTO SUB ARC WELD IN FLAT POSITICN

OATE

G-29-66
A-8

CHEMISTRY REVISED 7-22-GG
[ 4
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THE BABCOCK & WILCOX COMPANY

DARBERTON, OMIO

f ')liD OF PROCEOURE OR OPERATOR QUALIFICATION TEST QCD 2EM-122

ASSC  TED JOB NO. DATE PROCEDURE NO.
610-0098 INITIAL APPLICATION 6~8-66 PQ=1305.5
WELOING PROCESS Electrosiag and N MULT\BLE PASS MOLTIELE ARG
Manual Metal Are i . m ﬁ
MATERTAL SPECIFICATION , i
3 (A-302-
PLATE P 1 P} METAL THICKNESS FiLL NO. WELD CLASSIFICATION NO.
X 6-1/4" RACO Hi-Mn-Mo & B&w 8015 Prouo o

IS BACKING sTRIP USED

0O ves

oG

NO

e&%roﬂo" §

WELD CHARACTERISTICS

c

Manual Metal Aro-Direct

troslag-
Current Reverse Polarity

Tgar?s u.ﬂ:ﬁotg Agp.u.o _.wa
Ternating Currﬁ]en}‘t'b'g‘e?j?4 -35Vo tELE"G%s -

22-26 Volts 185~265 Axn,,s

NAME OR CQMPOS [T [ON
JINCR & Tra

(52& Revers: [ii3)

GAS FLOW RATE

POSITION OF PLATE OR PIPE

ULTRASONIC TEST

LIQUID PENETRANT

Not Applicable Vertical Acoceptable/No Defeots Not Az-liicalie
MAGNETIC PART ICLE RAD | OGRAPH No MACRO EXAMINATION | MICRO EXAMINATION POST MEAT TREATMENT
Accepiable/No Defeots JAoceptable/Defeot§ Not Required Not Required ‘|See Reverse 3ide

SIZE OF ELECTROOE

INERT GAS COMPOSITION.

-

TRAVEL $PEED INCHES PER MIN.

Vi omg

1/8", 5/32v, & 3/16"Dia Not Applicable E.S. Oscillation 48"/MIN irvli Timy t
WELOERS NAME R. Reese - E, Sylvester CLOCK NO. 6136 - 6188 [svaoL Nore - L.
D. Sinnett - U. Palinkas - G. Thompson 6125 - 6092 - 6276 H - BZ - &

Electroslag using 1/8"Dia. (RACO)Hi-Mn-Mo Filler Wirs Wit}

remanxs Procedure gualification for welding P- P-3 materisl by combination Electrosisg and Msrual M- -
Arc process in the vertical position. .
LINDE #124 Flux. Manual Metal Arc using 5/52" & Fx "D a%. UI5 Electrodes. See Reverse ridc_

S15 _

L ‘ove Configuration. WELD CHEMICAL ANALY _
L My 1) [ ] cr Nl "o Cu B
See Revérse Side

REDUCED SECTION TENSILE (TRANSVERSE YO WEL -
"SPEC IMEN D IMENS { ONS AREA ULT IMATE WY. TENSILE FRACTURE
NO. o THICK, 5Q. IN. LOAD LBS. STRENGTH PS| OR LOCAT ¢
_See |Reverse 3ide _
S1DE BEND TEST FREE BEND TESY -
Four 3ide Bends - Acgeptable/No Defects _Not Required -
ALL WELD METAL TENSILE _

PECI
s No"" DIA. AREA 8Q. IN. [IYIELD POINT PS1,| TENS. STR. PS| ".‘:"‘;..' RED ARE: -
- - -
CHARPY IMPACT TESTS Tyeg V-NOLGh e +1U o &3 py. 1L8S. ENERGY LOAD -
SPECIMEN NO. FT. LBS. | SPECIMEN NO. FT. LBS. .
See a¥e:ge Side -

WE CERTIFY THAY THE STATEMENTS MADE IN THIS RECORD ARE CORRECT AND THAT TNE
TEST WELDS WERE PREPARED WELDED,. AND TESTED IN ACCORDANCE WiTH TME REQUIRE.
MENTS OF ASME, U.3.C.G., ABS,; USN MIL-STD.278 OR NAYSHIPS 2350-1%00.1.

June 30, 1966

S IGNED

WITNESSED

W. J. Titterington, Sr.,

G.E.

A-9

pq-lao.Q-B
2725

BABCOCK & WILCOX COMPANY

v Bl £ Lomp el




COMBINATION ELECTROSLAG ¢ MANUAL METAL ARC WELD

DOUBLE ARC ELECTROSLAG WELD
A.C.48-82 VOLTS GO0 AMPS
;cm.xnou SPEED48"/MIN DWELL TIME S SECT
ouA(RAco) HI-MN-MO FILLER WIRE -
LINDE¥ 124 FLUX

. | o
MANUAL METAL m:-—-—-.}‘ _

Al
¢

‘ELECTROSLAG WELD —-f

'MA;v METAL ARC DCR

xs"

P
852" DIA(B4W)80IS ELECTRODES 22-24VOLTS 18S-19SAMPS
DIA(B$W) 8015 ELECTRODES 24-2QVOLTS 2S0-26S5AMPS

REDUCED SECTION TENSILE (TRANSVERSE TOWELD)
SPECMEN L DIMENSIONS 1  AREA \ ULTIMATE ULT TENSILE FRACTURE. |
NO, wWipTH | e, sa. . LOAD LBS. | STRENGTH .St
PQIBOYW 1.000" 3,010" 3.010 249,000 82,720 MMA WELDi
PQISONB 1.002" 2.183" 2.788 . 280,000 82,500 SLAG WELD !
PQIZORB | 1.002" 2.736" 2.742 228,000 83,130 SLAG WELD
[ PQIROND 100" - 2,793 228,000 | £1,640 ISLAGWELD,
CHA - IMP ® *)0°F 240 FT. \.BS. ENERGY LOAD
[ LOCATION FL.LDBS. FT. 1.8S. FT.LBS.
H NUAL METAL ARC WELD 97.0 _ 191.0 6.0
%Aé' TR °z°~‘ OF M.M.A, 4-’.0 qs-o . 7+-O
BASE METAL 18.0 33.0 95.0
| _ELECTROSLAG WELD 58.0 36.0 y

ELECTROSLAG WELD

MANUALMETALARCWELD .6 94 .0n

BASE PLATE

CHEMICAL ANALYSIS
L AN B & S SR NL MO Cl
A7 131 01 01S A4 a2 .29 .S .23

Q20 .27 O4 73 .59 .01
9 112 o1 .06 .23 S 57 48 .20

HEAT TREATMENT PRIOR TOM.MA.WELD IHR/IN & |c75°-|7?.s's= BRINE QUENIH
HEAT TREATMENT PRIOR TO M.M.A.WELD |HR/IN @IGO0-16S0°F BRINE QUENCH

HEAT TREATMENT PRIOR TOMM.A

FINALSTRESS REWLIEF
(AfTER WELDING)

CWELD IHR/IN @1175°-1200°F LIQLID QUENCH
18 HRS @ 1100°-11S0°F FURNACE COOL

PQ 13093
WELDED IN VERTICAL POSITION

CHEMISTRY REVISED 7-22-6G6 A-10 DATE 7-8-66




HE BABCOCK & WILCOX COMPANY
BARBERTON, OHI10

- CONTRACT no. A,S M, =,
SPECIFICATION NO.

LI LY

e OF PROCEDURE AND/OR OPERATOR OUALIFICATION TEST-QC 2EM-122
NALSmiPS ASNE ASME oTHEN SING MULTIA €

Ale Pagy o
2192.13001 D teetion 3 El sECTION 1 B B D EJ G D @ B
vE_DING PROCESS QUALITICATION POSITION WETAL TRICKNESS] SINGLE LAVER | MuLTI®I * .
~cadble Electroslag Vertical 62 w.] N.A. _N,L,
HATER{AL JPECIFICATION EMn-Mo pase material $in ARG uul.Y
-3 (SA-302-B) and electroslag weld metal(plus Mn-Mo filler metal
wgaAT? TALATMENY WACRO. ENAM. | M1CRO. (@
See reverse side - N, R N.R.
FLoR WANT OF COMPOSITION PAENEAT TEMPERATURL] INTERPASS TEMPENATURE | ¥iiota C1SSHA WeFarlans
Linde #124 . | NONE "* “%-] NONE ‘rwas. | oWt 1071 1072 -
TYPL OF BACKUP (STRIP OR GAS) AnND COMPOSITION FILLER METAL GROUP NO. SHIELDING GAS [TL RT3 YORCH QAS
N.A. = RACO - Hi-Mn-Mo N.A, NoA, "R e,

AMP S, VOLTS, CURRENT, POLARITY

Alternating current - U48-52 Volts ?%O-QOO Amo
LEC

STTC 07 CLICTAOOE, IN. BIA: AVEC SPTES 174 | WIRE PER0 174 PSCILUATION]OWE L
$1ZL OF FILLER WIRL, 1N, 014.] /8 . SEYOND EUP WA+ n N AL N.A. L8 {pmsare

LIQUID PENETAANY IIAOIIYIC PARTICL RADIOGRAPH ULTRASONIC TEST
N.A. Accentahle Acceptable tahl:
AIMARKS ) PI‘O edure Qua  ca on oY . " h e - . nA S . _

5y _The > ag_proce ging mnm =Mn-Mo or g1th o
%12- f‘lux. See reverse side for groove configuration, :

)

CHEMICAL ANALYSIS - 8 & no. Q703

_'-_0“‘*"'.0* [T 2 3 bl L) LT MO g sy [T} S0, 1A 4|
_ 219 L1b.0191,0151,07 1,06 1,25 1,57 20

REDUCED SECTION TENSILE (TRANSVERSE TO WELD)

DINENSIONS, INCHES ULTIMATE TENSILE
SPLCINEN NO. ARZA 99, 1N,  JULTIMATE LOAD A9S- | gypppgrn ol

E%TI hd (1] 2 =5
A 5#%2 k! 1,000

1.000 2,342 2.342 208,500 2020 Weld
228,000

PRASTURE LOCA -

1995 2,500 2.577 . 470 eld
1.000 2,660 2,660 233,000 7,600 lweld
DD TIsY

Four side bends - Acceptable (No défects)

ALL WELD METAL TENSILE

SPICIMEN NO. OLAMEYEN, IN, AREA 8Q. IN. YIELD POINT PO1 ] TENSILE STR, P3I LLONO % (N ¢ AIC AREA &
N.R -

TYPE CHARPY V= INPACT TEST AT +10 OF 2L(_FT. L83, EXERQY LOAD -
ASE _METVAL 571 6§j 77 PT.L88. - | 5
LT METAL LY 39, 2( ¥T.L0S. AN
€AT APFECTED 1ONE 44, 44, 35 sr.es. LAY
SE CEATIPY THAT YO THE BEST OF OUR KNOWLEDGE THE STATEMENTS MADE 1IN 2.R.m NOT REQUIRED  N.A,=m MOT APPLICA
Te1S RECORD ANE CORRECT AND THAT THE TEST WELDS WEAE PREPARED,

e AND TESTED IN ACCORDANCE WITH THE APPLICASLE SPECIFICAYIONS,

o MTV -8

Po_l667 _

Wi TNESSED
A-11 ww-

pare Sept, 22, 1967 BABCOCK & WILCOX COMPARY ) 5 3




DOUBLE ELECTROSLAG (A.C)

ELECTROSLAG
WeLD METAL

]’5" Dia (RACO) HI-NMN-MO FILLER WIRE

Livoe 124 FLux
48-52 VoLTts

48 1PM OSCILLATION
HeAT TREATMENT ArTeR WELDING

590 -0 O AMPS
5 Sec. DweLrL Time

GE HRS @ 1675 1728°F - BRINE QUENCH
o5 HRS @ 1600°-1650% -BRine QUENCH

@3 HrRe @ 1180°-1200% - \WaTeR QUUENCH

30 HRs @ 1100°-1150F - Furnae Coou

PQ (667

MTV -9

WELDED 1IN VERTICAL PoSiTioN
EDaTeE 10-18-67 o A-l2



501~4

THE BABCOCK & WILCOX COMPANY

BARBERTON, OHIO

CONTRACT NO. 847-00813€-02

SPECIFICATION No. WS=40

JORD OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EN-I22

MULTIPLE Pas

1SH1PS ASME ASME QTHER 'L“‘t SINGLE PASS
1+ 1500~ 1 D SECTION 3 m SECTiON . [Z] ﬂ D m
TDTNC PROCESS QUALTFICATION POSTTION METAL THICKNESS| SINGLE LAYER | MULTIPLE Lav
Electroslag Vertical 6-3/8 w.NA[] A
TERIAL SPECIFICATION SINGLE ARC . § MULTIPLE AFC
P-3 (SA-302-B) *
AT TREATMENT MACRO. EXAM. | MICRO, ExAn.
See reverse side e NR

UX NAME OR COMPOSITION PREHEAT TEMPLRATURE] INTERPASS TEMPERATURE WELOLR

Linde 124 60 e HIN, NA  °r uax. 3;139. Piégson g%é%er

FILLLR METAL GROUP NQ. SHIELDING GAS CUP S1ZE ] TORCH Gas -

PE OF QACKUP (STRIP OR GAS) AND COMPOSITION
None

A-2

NA

NA

FLOW RATE NA ¢

iT

PS,

VOLTS, CURRENT,

POLARITY

Alternating current

46-48 volts,

- 550-600 amps

ZE OF ELECTRODE, IN. DVA. TLECTRODE €XT, TRAVEL SPETO 1PW | WIRE FEED 1PW PagigpmopToweis
22 OF FiLLER WiRE, IN. DIA. 1/8 BEYOND CUP |N.NA NA NA _E‘cvlriﬂ;;:! :
QUID PENETRANY MAGNETIC 'l'TIFLE RADIOGRAPH ULTRASONIC YEST

NA Acceptable Acceptable Acceptable
Mrres: _Procedure ualification for welding P- ; :
b g ire with

Linde 124 flux. -

See reverse I‘or additional 1n1‘ormation & grooveconfiﬁ:uration

CHEMICAL ANALYSIS - § € no._ QD LD

QCATIow (- ] s 3 _cr Nl Mo 43 LU ey ¢Co Ta 4] W
Weld . L 1.40] .015] .01 141.091.27 sS4 .23 .
ge .24 11.20] .0 .01l . L4 1 .69 1.51 .16 _
REDUCED SECTION VENSILE (TRAMSVERSE TO WELD) -

OIMENSIONS, INCHES ULTIMATE TENSILE R . '
SPECIMEN NO. wioth TRICRwESS AREA 8Q. IN, ULTIMATE LOAD LBS. STRENGTH P8I FRACTURE LOCATY :-
rR-lo22 .993 2.895 _2.8(H 255,000 838,690 Weld .
Pe-1822 2993 2.802 2.782 249,000 89,810 Weld —_
BEND TEST _
Pour side bends (split into 20} - Ac -
ALL WELD METAL TENSILE o

SPECIMEN NO. DIAMETYER, (N, AREA SO, 1IN, YIELD POINT PSI TENSILE STR. PSI ELONG % IN 2° RED AREA *
G-1822 (ATY 504 66,000 88,000 25.0 EL. B
Q-1822 (&7) 504 66,000 85,500 _26.5% 6L, 1 .
Q-1802 (4 508 65,000 85,500 27.90 67.0

Q-1R22 (4m 508 63,750 85,800 29,0 67.9

TYPE CHARPY {MPACT TEST AT “Gg FT. LBS. ENERGY LOAD —
SE METAL FT.L8S. FI1..85
LD METAL See Reverse Siderr.ues. ASS T

AT AFFECTED IONE

FT.L08.

FT..8%

wE CERTIFY THAT TO THE BEST OF OUR KNOWLEDGE THE STATEMENTS MADE (M

THIS RECORD ARE

CORRELT

AND THAT THE TEST WELDS WERE PREPARED,

WELDED AND TESTED IN ACCOROANCE WITH THE APPLICABLE SPECIFICATIONS.

#* Electrode spacing 4"

#% One transverse & one longitudinal macro - Acceptable

W1 TNESSED,

A-13

oate_July 30, 1968

N.R,== NOT REQUIRED

BY

BABCOCK &

M.A. = NOT APPLICASLE

PQ__1c2=2




“\\

-3 MAT'L,
5A-302-8)

HEAT TREATMENT

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

DROP WEIGHTS

TEMR WELD | BASE HEAT AFFECTED ZONE
+50° NF _NF

+40° | NF NF

+30° |[NFFF NF __NF

+20° F NF_NF F___NF

-10° NF _NF

-20° NF _F

-30° F

-40° F

CHARPY V-NOTCH IMPACTS — 4T

TEMR 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, 36,43
-50 8, 35 32

PQ 1822

[ T . )




THE BASCOIK & NM1LCUA COMPANY
BARBERTON., OHIO

CONTRACT NO.

610-0127

e 50« SPECIFICATION NO. . W-87 _

ECC  OF PROCEDURE AND/OR QPERATOR QUALIFICATION TEST-QC 2 u-tgg

NAVSHIPS asut AsSuL oTHER PLATE [543 SINGLE PASS MULTIPLE Ps s

190-1500-1 D sECTioN ) E secTIon [ @ D th

wCLOING PROCESS bR quaLiFicatm '“"IN METAL TMICKNESS] SINGLE LAYER | MULTIALE LoV
Electroslag Vertical - ] NA NA

MATERIAL SPECIFICATION

P-3 (SA-302-B)

HEAT TRZATMENT

See reverse side

ARS

MACRD, XA,

UWULTIPLE APS

MICRO. ENAm.

p-Acceptahle NR
FLUX NAME OR COMPOSITION PRCHEAY TEMPERATURL] INTEAPASS TEMPCRATURE wELOLR Plerson Miller ”
Linde 124 70 s, win. NA s wax. | avodtt 02 570
TYPE OF SACKUP (STAIP OR GAS) ANG COMPOSITION TILLEA MLTAL GROUP NO. INLELOING GAS J CUP SIZE ] ToRch cas -
None A-2 NA NA 0T N e
AMPS, YOLTS, CURALNT, POLARITY -
Alternating current 48 volts, 550-600 amgs ) _
SIZE OF CLECTRODE, IW. DIA. TLICTRODE CXT. “YRavEL BPCE0 1w WE FEED V9% PSCILLATION JowILL
$12¢ of FiLLEn wing, 1n. O1A. 1 /8 stvomd cub tuena | - NA - NA l 40" /eu |1INE L
LIOUID PENETRANTY WMAGHETIC PARTICLE RABIOGRAPN ULTRASONIC TCST

NA

Acceptable *

AIMARKS,

the electrosla rocess usin
Einde 125 T'lux. Eee reverse sige T

Accegtablg

or groove configpraticn.

LOCAT (0N € MN » $
¥y 'd .18 |1. .0l4) .0l
bade .23 11.35] . .

CHEMICAL ANALYSIS - € ¢ IO.%.

-y

— -

TA 11

] HJE; 7L
15 1.06 1. s 3 .lg :
. 209 1.0 s L08 1

REDVCED SECTION TENSILE (TRANGVERSE TO WELD)

DIMENSIONS, INCHES ULTINATE TENSELE rascTUR T
SPECIMEN NO. ot rcamten AREA 80, m ULTIMATE Lo::“. STRENGTH P8I ACTURE LOCATION
PQ~ ,SZ&"'—‘_'m 2 weld _
PQ~1851 71 3.122 2.7 . ogg S '368 weig -
PQ-1851 .00 2.895 .00 E . e -
PQ-~ :ggl —1.006 2.852 %"5-859 240,000 B3,080 | weld -
0 TEST _
Fou s (spl o 16) -- g) -
ALL WELD WETAL TENSILE -
SPECIMEN NO, DIAMETER, (N, AREA SQ. 1IN, YIELD POINT PSI J TENSILE STR, rSI TLONG B TN 2° RED AREA »
_5.2; -585 ol 83,000 _J%Q___gﬁ.L-
)~ 51 . &) [o] 8 _62'5 _
PQ-1851 . 00, R . 9,
"‘1‘8%1'_~ ‘—%éi 52,.5'0?5 B1,250 29. 67.9
TYPE CRARPY INPACT TEST AT [ FT. L83S. DNERQY LOAD
1ASE METAL FT.LAS, FY.LBS
4ELD METAL oee reverse Sldegsr..ss. FT.Les
1EAT APFECTED J0KE FT.L08, FY LBS

wE CERTIFY TMAT TO THE SEST OF

OUR XNOWLEDGE

THE STATEMENTS MAOER N

THIS RECOAD ARE COARECT AND TNAT THE TEST WELDS WERE PREPARED,

* Final surfaces

W1 TNESSED.

crerm S

et e

DATE

“n AND TESYEO IN ACCONOANCE WITH THE APALICANLE SPECIFICATIONS,

A-15
Oct. 15, 1968

sy

6.%. = NOT REQUIRED

N.A.m= NOT APPLICABLE

pQ_1851 _

144

BABCOCK & WILCOX COMPANY cﬂ 33‘

— e . met e e



HEAT TREATMENT AFTER WELDING

ELHRS. @ 6751725 F —BRINE QUENCH
64 HRS. @ 1600°~ I650°F —BRINE QUENCH

63HAS, @ 1175°— 1225°F —LIQUID QUENCH
30 HRS. ® 1100°— II50°F —FURNACE COOL.

DATE: |0~/5-68
- - A-16

o O )
LOCATION O°F | +10°F | +40% | -20°F | -30°F | -40°F
WELD METAL (%T) 55 |o47 57]79%281,83]59,39,35| 44 | 2/
BASE METAL (T) 746848/ : 55
HEAT AFFECTED ZONE (frf 79 96,64 €4+ !
DROP WEIGHTS @ 3FT./100LRS.
HEAT AFFECTED ZONE (§7) | [wWeELD METAL (7)] [BASE METAL (3T)
+20°F NF -20°F F o°F NF
O°F NF =10°F E O°F NF
-20°F F. O°F F O°F NF
=10°F NF +10°F F O°F NF
| =10% NF +20°F NF o°F F
-20°F F +20°F NF +20°F NF
20°F NF |-10°F | ' NF +O'F NF
-20°F NF ~30°F F +10°F NF
PQ 185/




‘eNy 80]1au

THE BABCOCK & WILCOX COMPANY
BARBERTON, OHIO

CONTRACT NO.

SPECIFICATION NO.

D OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EN-122

HOME

NAVSHIPS ASut ASuE oTnEn o PLatE rieE SINGLE Pass MULTIPLE 2
. 250-1300+1 D $ECTION 1 B azcTion 8 ' D D

WELDING PROCESS QUALEFTCATION POSITION METAL THICKNESS] SINGLE LAYER | wmuLTisLE .
. Electroslag Vertical £-3/8 ] Ni NE
_ MATERIAL SPECIFICATION SINGLE ARC MULTIPLE &

P-3 (SA-302-B)

WEAT TACATMENT MACRO. UXAM. | MICAO, £14
. See Reverse Side 1 N
TTFLUX NAME OR COMPOSITION PRCHEAT YEMPERATURL] INTURPASS TEMPERATURL wLLDEN -1?.'?:‘.'”&1.;2“? -:‘i -
Linde 124 704, win. N& Cruan | oloce'ng 5702 5701
TTYPC OF SACKUP (STRIP OR 6A3) AND COMPOSITION FILLER WETAL GROUP WO. S ese eni T r SITC | ToACH GAS
NOEe A-ar ) I\'.:. NA PLOV RATE Nﬁ ¢
aMPS, VOLTS, CURRENT, POLARITY -
Alternating Current 46-48 Volts 590-600 Emps .
TTSVZC OF TLUCTRODE, IN. DIA- SLECTRODE €XT. YRAVEL ST (PW [ WINE FUED TPW PRcTiLyTION [Gwe..
5126 OF FILLER wing, 1n. DIA. ] /8 SEYOND CUP AN -y p Na N3 —L% o
© LtQUID PENETRANT MAGNETIC PARTICLE RAD)OGRAPH ULTRASONIC T€ST
NA Lcceptable ** Lcceptable Acceptacle

~roany Prnocedure gualification for welding

P-3 mat'l

the electroslag procege using 1/5"

via (

Raco

tne v

S

at'l in tne veprtlcal position by
HiMnMo filler wire withr Linde 124

flux. See reverse sgide for grcoove confizaratior. -
CHENICAL ANALYSIS - § ¢ wo. QN0 L i
LO'ATlon [ MN |4 $ i 1. CR M) 4;37 (4 [T (4] ig T A Y1
--. 21d L1911.40] 0161 ,01 .16t . 0F 33 1.585 .19 -
! Base .22]1.36}.013] 0181 .24] .07 |.F2 .83 11 -
REDUCED SECTION TENSILE (TRANSVERSE TO WELD) - i
DIMENSIONS, INCNES ULTINATE TENSHLE i
SPECiEN N0, .t o T CauEss AREA 30, IN, ULTIMATE LOAD L9S. STRERSTH P31 FRACTURE LOCA" [
Fe-lu28 . 995 3,141 3,123 200,900 33300 _Weld
PQ-192 . 995 3.1%0 3.134 242,000 83,500 | Weld
PR-192 . 996 g‘ EQ 2,779 252,500 7,270 Weld
- 1.883 S7 2.713 Z35,50C ? >, 200 Weld _
DD TEST '
Four side bends (split into 1b) - aAcceptable (No Lelects) _
ALL VELD NUTAL TEMSILE -
SPECIMEN NO, DIAMETER, N, Alll.!c. IN. YIELLD POINY PS} TENSILE STR. P3) ELONG % IN 2 RED AREa
TYPE_CHARPY INPACT TEST AT — 8 FT. 188, ENERGY LOAD -
MABC METAL AL . FooY)
! WELD METAL Q_Q_Mgr_ge Side :-.ess. ASY]
"MEAY AFFECTED 20mE FY.LDS, FY LE

wE CERTIFY TWAT YO TWE OEST OF
THIS RECORD ARE CORRECT AND YHAT THE TLST WELOS WERL PREPARED,
*.DC0 AND TESTELD IN ACCORCANCE WiTH TKE APPLICABLE SPECIFICATIONS,

<

*% Pi{nal surface

W1 TNESSED,

OUR KNOWLEDGE

L" Electrode spacing

Dec.

DATE

THE STATIMENTS MADL N

A-17

10,

19€8

8y

N.R, = ROT REQUIRED

N.A . NOT APPLICARL

PQ 1923

BABCOCK 8 WILCOX COMPANY

w235



P-3 MAT'L.
(sA-302-8)

P-3 MAT'L.
(SA-302-8)

<3

HEAT TREATMENT AFTER WELDING

6k HRS. @ 1675 °- 1725 F —BRINE QUENCH

é

CHARPY V-NOTCH IMPACTS 240 FT L

6% HRS. @ 1600°- 1650°F —BRINE QUENCH
HRS.@ 11 75°~1225°F— LIQUID QUENCH
"30 HRS.€ ]/100°~1150°F—FURNACE COOL

. ENERGY LO.

DIRECTION OF
TRAVEL

DATE : 12-/0-68

A-18

WELD METAL (#T) BASE METAL (#7) HEAT AFFECTED ZONE
+10°F 30 -10 F &7 o °F 8/
+10°F 33 -/10°F 39 +HO F 8/
+10°F 33 -10 *F 27 +0 F 62
O°F 18 -20°F | &2 ~20 °F. 41
O°F 26 20 F 30 20F 58
20°F 38 ~20%F 35
DBROP _WEIGHTS
WELD METAL (47) | BASE METAL (#7) WEAT AFFECTED ZONE §7)
220 F NF +20 °F NF +20 °F F
220 F F +20 °F NF +30 F NF
+30 °F NF +/0°F NF +30 °F NF
+30 °F NF +10 F NF +25% | NF
_*25 °F F -10°F || F 25°F | - F
+25°F NF 0°F NF
+25F F X3 NF
-10F F
PQ 1928

*3



THE BABCOCK & WILCOX COMPANY
BARBERTON., OHI1O

coNTRACT No, W ME .

© agM 801-% SPECIFICATION NO. "2*
{ _ 0 _OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EN-122

- NMAVSHIPS ASME ASME OTHER PLATE riPE T SINGLE PASS MULTIP. €

. 230-1300-1 D steTion 3 m secrion ' D D D E E]

. WELOIMG PROCLSS ] QUALEFICATION PDSITS ON METAL THICKNESS] SINGLE LAvIR | mucTie ¢
Electroslag Vertical 6-3/8 w.iNa [ ¥a[]

1 MATERIAL SPECIFICATION SINSLE ARC MULTIPLE

! P-3 (SA-302-B) .

T MEAT TREATHENT MACRO. CXaM, | uicRO. ¢

See reverse slde NR NE

i FLUR NAML OR COMPOSITiONM PREMUAT TIMPERATURE] INTERPASS TEMPERATURE WELLOEN Pierso:: IJ!iller -

__ Linde 124 70 oy win. NA__ ‘rwa | oont‘er, 5702 701 -

) TYPE OF BACKUP (SYRIP OR.GAS) AND CONPGSITION ) FILLER METAL GROUP wO. SHIELDING GaS CuP 8128 TORCH GAS

NA A-D NA NA rLov ""N:'x
A4PS, VOLTS, CURRENY, POLARITY
Alternating current l+8 volts, £00-€50 amps

; SIZE OF CLECYRODE, in. O1A, ELECTRoOE BXT, TRAVEL SPELD i1ru WIRE FEED or PRCILLAYION | Due,

" a1zt of Ficeak miae, aw. oia, 1/8 SEYOND CUP Vo) o N& MA LB pu |1

©LIOUED PENKTRANT MAGNETIC PART(CLE RADIOGRAPN ULTRASONIC TEST

_ NA Lcceptable ** | Acceptatle Acceptatle

__ REMARKS: Procedure qualirication for welding 8 ye 3 .

By the electrosiag pr g 1/8"° dia
Linde 124 flux. See reverqe gside for uove configuration.

CHEMICAL ANALYSIS - 8 ¢ nO. . EEERT

L _LPrATION c [ [ s 1) cn LT} MO £L [T £0 1s 1l
__ase 2o Ti.3f013]oibl27 | 11[ 51T .49 Q9
( Weld  |.1 1.53.015 Lol3 .17 | .031 301 &3 0
REDUCED SECTION TENSILE (TRANSVERSE TO WELD) .
DIMENSIONS, INCKES ULTIMATE TENSILE

SPECIMEN NO. - otn Tt CweEss AREA $Q. IN, ULTIMATE LOAD (0S. STAENGTH PS) FRACTURE LO( A

Q- 1929 - 090 3. 155 1153 S7L. 000 2. 000 | weld .
—_PQ-1929 1.015 3,119 3,165 275,000 85,890 Keld
T PQ-1929 .99 L;m 2. 707 232,800 Sc_ QR0 Yeld

PO-1929 1,002 2. 735 2. 7041 227,500 T.c70 Tweld

0END TEST

rour side tends (Split into 16) - Acceptacle (No defects)

ALL WELD METAL TEMSILE

SPECIMEN MO, DIAMETER, IN. le!l Q. 1IN, YIELD POINY ¢S TENSILE STR, PS) ELONG 8 IN 2* e RED ARER
i -

TYPE CHARPY - IMPACT TEST AT SF FT. LBS.
Mrrgg X FT.LBS. . ev
tWELD METAL o€e reverse side rsr.ies. o
WEAY AFFECTED 20NK ANV N LA
WL CCATIFY THAT 7O TWE BEST OF OUR KNOWLEDGE THE STATEMENTS MAOL in N.R.me BOT SREBHIED  N.A.ws NOT APPLIC

THIS RECORD ARE CORREICT AND THAY THE TEST WELODS WERE PREPARED,
“.0ED AND TESTED IN ACCORDANCE WITH THE APPLICABLE SPECIFICATIONS,

* 4" electrode spacing
** Final surface PQ_1923 _

' W1 TNESSED :
g | oI\ et
' oare__Dec. 10, 1968 BABCOCK & BILCOX Come )

A- 1 9 - i R nati s STE S —‘.—*——m—ﬂ-?é




HEAT TREATMENT AFTER WELDING

siuns @ 1675 °—|725 °F— BRINE QUENCH
HRS. & 1600°—1650°F— BRINE QUENCH
GAHRS. @ 1175%1225°F—LIQUID QUENCH
30 HRS. ® 1100°~ 1150 °*F —FURNACE COOL

CHARPY V-NOTCH

IMPACTS ® 240 FT.LBS ENERGY LOAD

BASE METAL #T| WELD METAL %T | |HEAT AFFECTED zousérl
+/0 *F /8 +10 °F 80 +/ L0
10 °F 2/ 0 °*F 40 +10°F 41 f
+0°F 30 +0 F 55 +10°F 31
0F 24 0°F 36
0 25 o F 13
o°F 20 0 F 25

DROP WEIGHTS

DATE:12-)0-€8

A-20

BASE METAL zTr WELD METAL #7 || HEAT AFFECTED zam:jr
+20 °F F +20 °F F +20 °F F |
*20 °F F +20°F F +20°F I ]

. *30 7 F +30 °F F +30 °F NE
+40 °F F +40 F F +30 *F NF |
+80 * NF _ +50°F F. +25°F | F i
+70 *F NF +70F NF +25 °F £ )
+60 °F NF +70 °F NF
+60 °F NF +60°F NF

Pq 1929



13 THE BABCOCK & WiL.COX COMPANY

! BARBERTON, OHIO.

.(. CONTRACT NO. :': ‘“3
SPECIFICATION NO. > =3

b, W.5°

i M A0]-v

‘.s 3D OF PROCEQURE AND/OR OPERATOR :QUALIFICATION TEST-QC gEM-122

D NAVSHIPS asut Asug "un PLATE  piPt SINGLE PASS | wunTiBLf Pa-s
'\ £3041900e1 D stction 3 m erion ] m C] D B D

T FYTYIIT) 218 nsmu METAL THICRNESS] SineLg LAVEA | MucTipLt LAl
: Electroslag Verticual £-3/8 w.flin D M,

1 WATEAIAL 11;::571 ‘S'K:302 B) SiReL( ARC MULTERLE anc
TTWEAT TACATHENT TMACRO®, CRAW, | MICNO, CXAM
: See reverse side MK NR

© FLUN WAME OR COMPOSITION PACHEAY TECMPERATURE] INTIRPARS TEMPERATURL WELOSR YTersor ~ Nlller —

X Linde 124 70 o mm. NZ  ® was. SvuvoL ‘_,01

TTIVPE OF BACRUP (STRIP OR GAS) aND CONPOSITION TILLEN WETAL SROUP MO, _cu—'"m?lﬁ’ﬁmn__'

Na - LT NE T ppere
AMPS, YOLTS, CURRANT, POLARITY - . 1) _
- Alterrating current 50 volts, 590-€00 am
| siit of TLICTAOBE, 1IN, Bia. {Y ¢ X 'm—mﬁ-m— SCiiLATION] DwELy
s128 oF FiLeER wing, on. 9ta. 1/8 sevens cur "'ntf ME. . 2h, G [TINE ¢
TTLTOUT® FERTTRANT " WASITTE PRATICLI RADI OORAVN ; T TR A

; A Acceptagle ** | fcceptuble Acceptayle
_ swams,  procedure Laliflcat.ioﬂor weldlng i'-3 material 1n tneé vertical positiorn B
¥ the electroslag process using 1/8 .{raco) Hi-Mn-Mo filler wire
nde  flux, ee reverse side for groove configpra*lon. '
; -

= CHDAICAL MALYAIS - § ¢ we.RRREL M T -

LOCAY 0N [ » $ 2 T 74” L J& 1l R Y6
YT .19 11.34.01 ,Q%g 281 (111 ;58 L 49 N - — i
(’— .’Id 3 05 2 ao lli 'QL——I.? ‘:)1 ‘Qor T .‘. - :
: REDVCED SLCTION YTERSILE (TRANSVERSE T§ WELD - ‘ '
Bletusicas, TNowy anea 90, wm,  furrouars vons cop. | oeretary “'“.‘ﬁurun LOC.A;IO'-
sPECimEn No. A 9G. on, UL t * | stransrn, pne "
™1 3 :
PET =000 I
'I’Eﬂggg [. 000 3.030_
- P=1 1,000 .
-1 —1. | 3.230

T~ Your side bends (5 ) - £ ¥ 3 D

ALL VELD WETAL TEaSILK

'
SPECIMCN NO. . O AMITER, IN, " AREA ll; 18, YIRLD POINTY PBI TENBILE STR, Pi} " CLone & tn WED AREA »

N -
E . - : _

. Xt Gamey WPACY TOST a7 —_ % n —
DAL MLYAL, . 77.L89. . ) NANS T
LWELD MEYAL See_réeverse slde sv.ies, OISR TAYT
‘MEATY APRECTRD jong [A4 - v ) : - JANNT]
;WL CERTIFY THAT 10 THE SCST OF QUR RNOULISET THME STATEMENTS MAOL in 5.0, NO7 MEQINEY  N.A.w WOT APPLICARLE

THIS RECORD ARC CORAECT AND THAY THR TEUY SILOS WEAT PREPARLD,
WEILOLE AND TESTED 1M ACCONDARCE WiTw THE APPLICABAL BREICIFICATIONS,

* 2-3/4" electrode spacir.g

%% Final surfaces ‘pQ_1830

W) TNESSED
e 2N Dt
OATE .. . _-'._1._... $48CHCK 6 WLCOX cOWP

e e o el

- | oN A3

- o
!
1
.
P
L]



T

e e e

7, WELD/N
si HAS. @ 1675°-1725 °F — BRINE QUENCH
64 HRS. @ 1600°—1650°F — BRINE QUENCH
63 HRS.Q 1175°-1225° F—LIQUID QUENCH
30 HRS.® 1/100°—150°F~—FURNACE COOL

L -

- T _

BASE METAL (¥7) | | WELD METAL (T) HEAT AFFECTED ZONE (X7) |
+/0°F| 44 +HO°F | 10| +20°F | 78 *0°F | 65
v/O°F| $2 +I0°F | 722 | +40°F | 62 YO F | 52
WO°F| 15 +0°F | 20 | +40°F | 9¢ +/0'F |54
+10°F| 32 +/0°F | 75| +30°F |89 -10°F |10
+0°F | 50 #/0°F | 16 | v20°F |72 -10°F | 65
+IO°F| 44 +0°F | 14 | +/0°F |37 -10°F | 80

+40°F | 90| O°F |45
<20°F |31 | -10°F |67
LROP_WEIGHTS -

BASE METAL (FT, WELD METAL(FT)| [HEAT AFFECTED ZONE(#7)]
120°F| F +20°/ F »20°F F
t20°F| F +20°F F *+20°F F
*o*F | F +/0°F F +O*F F
+30°F NF +30°F F +30°F NF
+80°F| F +40°%F| 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 - t30°F - F + 40°F NF
PQ 1730

DATE 1/0-/0-68
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RECORD OF TEST RESULTS

-y

J
i °cT

THE BABCOCK & WILCOX COMPANY

BARBERTON,. OKIO

Base Metal: 6-3/8" thk

SA-302-B
Parallel weld groove

side walls 1-3/8" + 1/:
apar .

- ASME Code Weld Test
TEST NO.

Plate (Electroslag WS-40)

QUSTOMER General Electric

CQUSTOMER QRDER NO.

PQ-1931

ASSOCIATED PROCESS QUALIFICATION NO.

SAW CONTRACT NO.

610-0111
DESCRIPTION OF TEST Heaty treatment 6-1/2 hrs @ 16 °F - Brine )
after :
30 hrs 0 _
WELD CHEMICAL ANALYS!S
C ] L1 [ d S cr NI Mo C_o
.20 JT1.52 12 L0158 021 .05 38 .89 1 .19 N
BASE METAL CHEMICAL ANALYSIS E-Db310 N
[+ My L] L4 S Ca N :: (<]
221 1.32 218 ,018 , 034 04 +00 99 219 -
BEND TEST: TYPE NUMBER RESUL TS _
Four side bends (split int =A _
{EDUCED SECTION TENSILE (TRANSVERSE TO WELD)
c i | owow | oveowess Jaso we | WIS PeaRent | of R
TP9-1931 1| 1.003 5.§5q_ 2704 38,000 | BR. 470 | Weld _
- 1031 :ik] 2.850 Ef%go gll,ooo B3, 740 Weld
PQ-1931 1,000 3.026 3.026’ 2 00_|_ 83,940 Weld -
oo 1,001 2.9L8 2,957 243,800 S
L WELD METAL TENSILE
seeciumn [ oimeren | anensa . | VERIOWT [ meit T fLoNe ¥
= NR -
JARPY IMPACT TESYS
TYPE AT Of FT. LBS. ENERGY LOAD.
LOCATION FT. LBS. LOCATION FT. LOS.
See reverse side
OP WEIGHT IMPACT TESTS . :
LOCATION MEIGHT WE(GHY TEMPERATURE OF
See reverse side
'
2 )
" F w FAILURE
Nov. 1, 1968

)

. i
—— e

WITNESSED

A-23
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CHARPY V-NGTCH
=

IMPACTS

YCATION | TEMP *e|F. Les| [LocaTion |reme & [Fr Les| [LocATion [Teme E1FT Lgs.
TWELD | +10 | 47| | §7T HAZ | +10 36 T BASE| +10 | 82
- +10 24 > u +/0 30 L +0 56
" +/0 33 - . +10 75 . +10 74
. +10 57 "o -20 29 - -20 37
" +10 50 - - -20 24 .- -20 30
- ~20 16 "R -20 50
_DROP__WEIGHTS
_ocATION| TEMR £lresiLts| |LocaTioN [remr *elaesursl [LocaTion |Teme € |Resurd
f7 weol «20 | F [T HAZ | +20 | F |37 BASE| +20 | NF
- +20 F - +20 F “. . w20 | NF
. oo +3¢ | NF oo +30 | NF "o o NF
» * | +30 NS P - +30 | NF -+ -2 | F
w oo +20 | F noow +20 F w oo ~10 | NF
"= ~/0 NF
- - -20 F
o~ v T [ F
PQ 1331 '
WELDERS

DATE : |I-1-€8

PIERSON — 5702
MILLER — 5701

A-24
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THE BABCOCK & WILCOX ‘COMPANY

MT. VERNON, INDIANA contaacr no,_ 610-0122
s speciFicaTion No.__ WS-40
R -
L—‘ OF PROCEDURE AND/OR OPERATOR QUALIFICATION TEST-QC 2EU-122 code MNo. 2_::-,*
NAVSn otrgn A, C, N, 2, [ raase = SINGLE Pacs ImiiTing: P
Mo-s»;:c,-l D ;:::qon ] @ ::::wu tes @ S‘?C". [y« E ﬂ D @ _5
o0 . DING PRQCESS QUALIFICATION POSITION METAL THICKNESS SINGLE LAYES “ULTlﬂis_L‘ i
Electroslag Vertical 6%" w IN.A N.ALL
WATERT A, SPECIFIZATION SINGLL ARC wunrf:ﬁ"
P-3 (SA-302 Gr. B. od.) ™ e
KUAY TREATHENT MACRO. EXAM. [MICRQ., ixa«s
See Reverse Side N.R. N.R.
FLUX MANE OR CCMPOSITION PRENTAY TCMPERATUREl INTERPASS TEMP ERATURL seLoER irvin )
Linde #12-’% 70 %7 win. N.A. % uax. NO. 1068
TYST OF GACKLS I1STRI® 38 GASI sN0 CCWP,S1TION FILLER METAL GAOUP NO. SHIELDING GAS ] CuP SIZE ToRew Tt -
N.A, Raco Hi-Mn-MdA-2) N.A, N.A. N.A. )
AMPS, VOLTS, CURRENY, POULARI Ty
Alternating Current 48-52 Volts 575-625 Amps _
$12¢ OF CLECTRODEL, IN, Ofa, CLECTAODE QXT, TRAVEL SPECO 1PM |WIRC FELD IvM f“' YLD i‘vﬁtﬁ
S12€ OF FILLEA ®I0E, N, D14, 1/8" TR '™ N.A. N.A. AS? ecwm sec.
CIGUID PENETRANT VISUAL INSPECTION -
N.A. Acceptable i
MAGNETIC PARTICLE RADIQGRAPNH ULTRASONIC TEST
Acceg"able/No Defects Acceptable/No Defect Acceptable/No Defect:
LICRY g

Precedure Yualif icaticn for weldinz P-3 material in the vertical

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

Filler Wire tirh

Tinae #1284 Flux. See Reverse Side Ior Groove (onriguraCl.

- CHEMICAL ANALYSIS - % &g No.
r WATION 14 [ » * s cn N “0 re (2] (4] ek i v
. -
N.R
REOQUCED SECTION TENSILE (TRANSVERSE 10 WELD) *
spcimen NO. 'm:’:"“'o“' m‘c:f:““’ g 30, 1n.  fuLTiMATE LoAD nes.| STINATE TANIILE fepacryer Lotk
T1A .962 | 2.895 2./85 243 500 89,250 Weld
__T18B .978 | 3.193 3.123 278,250 89,100 Weld
T10A .890 ), 095 2.755 244,000 85,600 Weld
T10R 965 ,969 250 89,100 Weld

OEND TEST

(4) Side Bends Split 1nto Lb - Acceptable/No

ereccts

ALL WELD METAL TENS!LE

SPECIMEN NO, Of AMETER, 1w, AREA $3. 1IN, YIELD POINY 284 TINSILE STR, PS) ELONG % uN 2 - <
N.R..
TYPE CHARPY V-Notch INPACT TEST AT +10 o @ 240 FY. LBS. ENERGY LOAD
ASE METAL AT 75, Sb., <9 £1. Les _ ',
o nivaLSurface 59, 47, 49 7T, Loy 1 @¥T =127 34 32 S
€AY AFFECTEO ZOWL 84, 80, 76 . T, ulj T

SERYIZY TAAT TQ THE 3(3~ oF .-

f
i

i TWESSED

Hartford (ASME)

ANOM EJGE

Twe STATEMENTS MADE IN
S RECOAD ARE CUPREST AND TWal T=F TEST 4ELOS WERE pACPARED,
wELOCO AND TESTED M ACCORNANCE wiE T THE APPLICABLE SPECIFICATIONS,

N.R. == NOT RETUIRED MR = NOT &OF

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

DATE

5/22/70

w DY e

225

2563

-—-——————-—-——

ML . l ro
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OSCILLATION *
second traverse
5 second dwell : )
(equivalent to a trav.
Beed of approxlmatexy
I.P.M, :

UL 2F 7HEL

SF IS @ JE7F5 T~ /P55 - BOONE peneErS

CE S ®BH" - IV ~ Pl frrwets
CH S @ P - AT B ke
Fl NS @ S — SN - NP Cevi

TFPAT [/ T FLESTS LN PSTAD- E 28

LRSI BT G T LT ARl BT 22 47|
—2 2 | A # XEF\ A -2 25 | 25
R U AR £ =70 |
ol U it : —pe |~
- | ~ o) A

A Z T = prel F O
A2 —RIOF

. Bt o 0. A5e3

AV ~SAE

Revised 1/26/71 W.L.W. IRTE - S
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