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F R AM ATO M E June 19,1997 I
TECHHOL0GiES

|
Integrated Nuclear Services

Mr. Barry J. Elliot, Senior Materials Engineer
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

1

Re: Docket No. 99901300 |

|

Dear Mr. Elliot: I

l
in accordance with your request at the exit meeting for the NRC Inspection of Cu/Ni
composition of ASA copper-bearing Linde 80 weld metals, held at our facilities on May
21, 1997, we are providing the available data for the non-copper-coated weld wire
heats used with Linde 80 flux. In addition, as agreed to in the exit meeting, FTl will |
notify the owners of the information provided to you and of the assessment results |
using the additional chemistry data by June 30,1997. l

This information, in addition to the information provided to you with my June 6,1997
'

letter (Re: Docket No. 99901300), fulfills FTI's agreement to provide the information
requested by the staff during the Exit Meeting. .

Very truly yours,

h /d
Matthew J. DeVan

cc: w/o enclosure:
K. E. Moore, OF50
R. L. Pawlings, OF55
J. H. Taylor, OF56
D. L. Howell, OF57 C

L. B. Gross, OF50 L)
: S. Fyfitch, OF50

.
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*
Copper cnd Nick;l Content B;ct-Ectim;ta Vcluea (Tct:1 P:pulati::n including All Credible Dati)

for Low Copper Weld Wires Fabricated With Linde 80 Flux

No. of - "

| Weld Wire Obsery. Cu Ni:
..

Heat Number Cu / Ni . x. |- o x l' o - Best-Estimate Evaluation
~

Low Copper Weld Wires

442002 79/81 0.029 0.019 0.680 0.053 Best-estimate copper and nickel contents obtained from mean of available data.

442011 65/65 0.033 0.003 0.688 0.039 Best-estimate copper and nickel contents obtained from mean of available data.

H4498 2/2 0.042 0.012 0.460 0.057 Best-estimate copper and nickel contents obtained from mean of available data.

31401 5/5 0.193 0.024 0.576- 0.060 Best-estimate copper and nickel contents obtained from mean of available data.

1084-18 1/1 0.038 -- 0.600 - Best-estimate copper and nickel contents obtained from mean of available data.
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Cril-to-C:ll Wright;d Avarzga |

..
. No. of Weighted

. Weld Wire Weld. Flux Source of ? No. of Cu wt% Coils' Mean
Heat Number ' Number . Lot No. Weidment Observ. fAean (Weight) Cu'Wt -Cu

_442002 WF-336 8873 WO 4 0.027 1 0.027 0.059
BY1 - RVSP 21 0.022 1 0.022
Rnd Robin 19 0.031 1 0.031

WF-407 8968 WO 2 0.049 1 0.049 |
l

WF-421 8968 WQ 1 0.114 1 0.114
.

WF-446 8064 WO 1 0.148 1 0.148

WF-447 8064 WO 2 0.056 1 0.056
BY2 - RVSP 31 0.023 1 0.023

Sum 8 0.470
442011 WF-501 8086 WO 1 0.028 1 0.028 0.032

WF-562 8061 WO 2 0.035 1 0.035
BR1 - RVSP 30 0.033 1 0.033
BR2 - RVSP 32 0.033 1 0.033

Sum 4 0.128
H4498 WF-610 0852 WO 1 0.050 1 0.050 0.042

WF-645 0261 WO 1 0.033 1 0.033
Sum 2 0.083

31401 WF-389 8968 WQ 1 0.166 1 0.166 0.193

WF-449 8064 WO 1 0.200 1 0.200

WF-472 8086 WO 1 0.230 1 0.230
.

WF-614 0852 WO 1 0.180 1 0.180

WF-653 0261 WO 1 0.190 1 0.190
Gum 5 0.966

1084-18 WF-696 0261 WO 1 0.038 1 0.038 0.038 l

I
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Mean End Stand:rd D;virtion cf Wcid Wira Snurc23

| Heat NumberNurnber'' Lot No. ~ WeldmAnt" Obdrv. Cu Ni Cu Ni- Cu- Ni
7 Weld Wire . Weld , : Flux 1 Source of - No.d Source Mean Source Std. Dev. ' Mean of Means

442002 WF-336 8873 WO 4 0.027 0.628 0.004 0.114 0.059 0.631
BY1 - RVSP 21 0.022 0.690 0.002 0.023
Rnd Robin 19 / 21 0.031 0.658 0.010 0.036

WF-407 8968 WO 2 0.049 0.600 0.027 0.170

WF-421 8968 WO 1 0.114 0.540 --- ---

WF-446 8064 WO 1 0.148 0.600 -- ---

WF-447 8064 WO 2 0.056 0.620 0.004 0.000
BY2 RVSP 31 0.023 0.712 0.002 0.028

442011 WF-501 8086 WO 1 0.028 0.630 0.032 0.667- - - - - - - - - -

WF-562 8061 WO 2 0.035 0.660 0.007 0.014
BR1 - RVSP 30 0.033 0.671 0.003 0.029
BR2 - RVSP 32 0.033 0.708 0.003 0.038

H4498 WF-610 0852 WO 1 0.050 0.420 0.042 0.460----- - - -

WF-645 0261 WO 1 0.033 0.500 -- -----

~31401 WF-389 8968 WO 1 0.166 0.530 --- ----- 0.193 0.576

WF-449 8064 WO 1 0.200 0.680 ----- ----

WF-472 8086 WO 1 0.230 0.570 ----- -----

WF-614 0852 WO 1 0'.180 0.540 ---- ----

WF-653 0261 WO 1 0.190 0.560 ----- -----

1084-18 WF-696 0261 WO 1 0.038 0.600 0.038 0.600-- ---
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Weld Wire Heat 442002 6/9/97

Data Plant Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes

Mt. Vemon WO -
1 - - WF-336 8873 Weld Qualification Lab No.13762 0.031 0.460

Mt. Vemon WO - i
1 - - WF-336 8873 Weld Qualification Lab No.13762 0.024 0.700 Revised WO

1 - - WF-336 8873 Weld Qualification Sample 0.029 0.650 0.027 0.675 0.004 0.035
2 - - WF-336 8873 Weld Quahfication Sample 0.024 0.700

Mt. Vemon WO -
1 - --- WF-407 8968 Weld Qualification Lab No.16115 0.068 0.480 t

Mt. Vemon WO -
1 - - WF-407 8968 Weld Qualification Lab No. 24923 0.030 0.720 Revised WO {

Mt. Vernon WO -
1 - -- WF-421 8968 Weld Qualification Lab No.16348 0.114 0.540

Mt. Vemon WO - j
1 - - WF-446 8064 Weld Qualification Lab No.17543 0.148 0.600

Mt. Vemon WO -
1 -- - WF-447 8064 Weld Qualification Lab No.17544 0.059 0.620

Mt. Vemon WO - .
'

1 - -- WF-447 8064 Weld Qualification Lab No. 20369 0.053 0.620 Revised WO
IRVSP Baseline Reference:

1 --- BY1 WF-336 8873 Surv. Weld Block Chemistry 0.026 0.710 WCAP-9517 ,

CVN Specimen Reference:
1a - BY1 WF-336 8873 Surv. Weld Block ID - AW-1 0.023 0.670 0.021 0.689 0.001 0.025 WCAP-11651 |

CVN Specimen
1b -- BY1 WF-336 8873 Surv. Weld Block ID - AW-1 0.021 0.714 i

CVN Specimen i

2 --- TM11 WF-25 8650 Surv. Weld Block ID - AW-2 0.021 0.741 j
'CVN Specimen

3 -- TMit WF-25 8650 Surv. Weld Block ID - AW-3 0.022 0.713

CVN Specimen |

4 -- TMl1 WF-25 8650 Surv. Weld Block ID - AW-4 0.021 0.714.

CVN Specimen f
5 -- TMit WF-25 8650 Surv. Weld Block ID - AW-5 0.020 0.704

"

CVN Specimen
6 -- BY1 WF-336 8873 Surv. Weld Block ID - AW-6 0.020 0.694

Page 1

,
'

_ _ _ _ _ _ .



. . . - _ _ _ .. -. - - --_ . . - -- --- . - _ = _ ~ . _.. . ~ . . ._ .

.

.

Weld Wire Heat 442002 6/9/97

D:ta Plant Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes

CVN Specimen
7 - BY1 WF-336 8873 Sury. Weld Block ID - AW-7 0.020 0.706

CVN Specirnen
8 - BY1 WF-336 8873 Sury. Weld Block ID - AW-8 0.021 0.677

CVN Specimen
9a -- BY1 WF-336 8873 Sury. Weld Block ID - AW-9 0.022 0.665 !

CVN Specimen
9b - DY1 WF-336 8873 Surv. Weld Block ID - AW-9 0.023 0.677

CVN Specimen
10 - BY1 WF-336 8873 Surv. Weld Block ID - AW-10 0.021 0.680,

CVN Specimen
11 - BY1 WF-336 8873 Surv. Weld Block ID - AW-11 0.021 0.680

CVN Specimen
12 - BY1 WF-336 8873 Sury. Weld Block ID - AW-12 0.021 0.667

CVN Specimen
,

13 - BY1 WF-336 8873 Sury. Weld Block ID - AW-13 0.024 0.677

CVN Specimen
14 - BY1 WF-336 8873 Surv. Weld Block ID - AW-14 0.022 0.697

CVN Specimen
15 - BY1 WF-336 8873 Sury. Weld Block ID - AW-15 0.021 0.634 *

CVN Specimen Reference: >

1 - BY1 WF-336 8873 Surv. Weld Block ID - AW-48 0.024 0.682 0.024 0.68S 0.002 0.015 WCAP- 13860 :

CVN Specimen !

2 - BY1 WF-336 8873 Surv. Weld Block ID - AW-50 0.022 0.678 i

CVN Specimen
3 - BY1 WF-336 8873 Surv. Weld Block ID - AW-57 0.025 0.705

RVSP Baseline Reference:
1 - BY2 WF-447 8064 Sury. Weld Block Chemistry 0.030 0.850 WCAP-10398

CVN Specinen Reference: ,

1 - BY2 WF-447 8064 Surv. Weld Block ID - YW-1 0.022 0.704 0.021 0.718 0.002 0.036 WCAP-12431 [
CVN Specimen

2 - BY2 WF-447 8064 Surv. Weld Block ID - YW-2 0.020 0.681 i

CVN Specimen i

3 - BY2 WF-447 8064 Surv. Weld Block ID - YW-3 0.021 0.706
;

Page 2 I
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Weld Wire Heat 442002 6/9/97

Data Plant | . Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes

CVN Specimen
4 - BY2 WF-447 8064 Surv. Weld Bbck ID - YW-4 0 020 0.697

CVN Specimen
5 - BY2 WF-447 8064 Sury. Weld Block ID - YW-5 0.019 0.668

CVN Specimen
6 - BY2 WF-447 8064 Surv. Weld Block ID - YW-6 0.024 0.740

CVN Specimen *

7 - BY2 WF-447 8064 Surv. Weld Block ID - YW-7 0.022 0.759
CVN Specimen

8 - BY2 WF-447 8064 Sury. Weld Block ID - YW-8 0.021 0.714

CVN Specimen
9 - BY2 WF-447 8064 Surv. Weld Block ID - YW-9 0.020 0.678

CVN Specimen
,

'

10 - BY2 WF-447 8064 Surv. Weld Block ID - YW-10 0.020 0.695
CVN Specimen

11 - BY2 WF-447 8064 Sury. Weld Block ID - YW-11 0.019 0.689

CVN Specimen
12 - BY2 WF-447 8064 Surv. Weld Block ID - YW-12 0.021 0.744

CVN Specimen
13 - BY2 WF-447 8064 Surv. Weld Block ID - YW-13 0.022 0.738 !

CVN Specimen i

14 - BY2 WF-447 8064 Surv. Weld Block ID - YW-14 0.022 0.771 :

CVN Specimen
15 - BY2 WF-447 8064 Surv. Weld Block ID - YW-15 0.024 0.785

CVN Specimen Reference: [
1 - BY2 WF-447 8064 Surv. Weld Block ID - YW-31 0.024 0.705 0.024 0.709 0.001 0.007 WCAP-14064

CVN Specimen !

2 - BY2 WF-447 8064 Sury. Weld Block ID - YW-32 0.023 0.706
CVN Specimen

3 - BY2 WF-447 8064 Sury. Weld Block ID - YW-33 0.023 0.698 I

CVN Specimen
4 - BY2 WF-447 8064 Surv. Weld Block ID - YW-34 0.024 0.696

CVN Specimen
5 - BY2 WF-447 8064 Surv. Weld Block ID - YW-35 0.023 0.711

Page 3
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Weld Wire Heat 442002 6/9/97

Data Plant Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu Ni Cu Ni Notes

CVN Specimen
6 - BY2 WF-447 8064 Surv. Weld Block ID - YW-36 0.024 0.708

CVN Specimen
7 - BY2 WF-447 8064 Surv. Weld Block ID - YW-37 0.024 0.716

CVN Specimen.

8 - BY2 WF-447 8064 Surv. Weld Block ID - YW-38 0.024 0.715

CVN Specimen
9 - BY2 WF-447 8064 Surv. Weld Block ID - YW-39 0.024 0.707

CVN Specimen
10 -- BY2 WF-447 8064 Surv. Weld Block ID - YW-40 0.024 0.720

CVN Specimen
11 - BY2 WF-447 8064 Surv. Weld Block ID - YW-41 0.024 0.717

CVN Specimen
12 - BY2 WF-447 8064 Surv. Weld Block ID - YW-42 0.024 0.711

CVN Specimen
13 - BY2 WF-447 8064 Surv. Weld Block ID - YW-43 0.024 0.706

CVN Specimen r

14 - BY2 WF-447 8064 Sury. Weld Block ID - YW-44 0.024 0.707
CVN Specimen i

15 - BY2 WF-447 8064 Surv. Weld Block ID - YW-45 0.025 0.717

Round Robin Sample
Mt. Vemon analysis -

1 Top - WF-336 8873 - Lab No. 28770 0.026 0.680 0.029 0.678 0.004 0.013
Round Robin Sample

2 Top ----- WF-336 8873 - Mt. Vemon analysis 0.031 0.660

Round Robin Sample
Mt. Vemon analysis -

3 Btm -- WF-336 8873 - Lab No. 28771 0.026 0.690
Round Robin Sample

4 Btm --- WF-336 8873 - Mt. Vemon analysis 0.033 0.680 '

Round Robin Sample '

-1 Top -- WF-336 8873 -- Barberton analysis 0.030 0.660 0.030 0.655 0.001 0.007
Round Robin Sample

2 Btm --- WF 336 8873 -- Barberton analysis 0.029 0.650
t
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Weld Wire Heat 442002 6/9/97

Data Plant Source Source Mean Scurce Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes

Round Robin Sample
1 Top - WF-336 8873 - LRC analysis 0.020 0.620 0.030 0.645 0.014 0.035

Round Robin Sample
2 Btm - WF-336 8873 - LRC analysis 0.040 0.670

Round Robin Sample
1 - -- WF-336 8873 - LRC analysis 0.026 0.590 0.027 0.585 0.000 0.010

Round Robin Sample
- - WF-336 8873 - LRC analysis 0.027 0.5732

Round Robin Sample
3 - ---- WF-336 8873 - LRC analysis 0.027 0.591

Round Robin Sample
1 Top -- WF-336 8873 - LRC analysis 0.030 0.700 0.03C 0.705 0.000 0.007.

Round Robin Sample
2 Btm - WF-336 8873 - LRC analysis 0.030 0.710

Round Robin Sample
1 -- - WF-336 8873 - J&L Steel Co analysis 0.036 0.668

Round Robin Sample
1 - - WF-336 8873 - ORNL analysis 0.070 0.640 0.070 0.657 - 0.015

Round Robin Sample
2 Top - WF-336 8873 - Y-12 analysis <0.10 0.670

Round Robin Sample
3 Btm WF-336 8873 - Y-12 analysis <0.10 0.660--

Round Robin Sample
1 - - WF-336 8873 - NBS analysis-WF336 0.028 0.673 0.028 0.674 0.001 0.005 Cu & Ni mean of 4 analyses

NBS analysis -
2 - - WF-336 8873 - WF336 0.029 0.667 Cu & Ni mean of 4 analyses

Round Robin Sample
3 -- --- WF-336 8873 - NBS analysis-WF336 0.028 0.677 Cu & Ni mean of 4 analyses

Round Robin Sample
4 -- - WF-336 8873 - NBS analysis-WF336 0.028 0.679 | Cu & Ni mean of 4 analyses

i
|
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j pRD OF FILLER WIREJ OUALIFICATIO!! TEST ~' TEST NO. UF 336 |
''

'ulAuETtR NWm nitt,cn6HHoa ' "" " * h 6k' 7 t til'e ' ' '"" CORE WIRL HEAT NO.

5 / 3 2" ,,. . . . ..
12-2-QQI-32 LINDE MnMoNi_{ LOW Cu6P)

*

-.
- *

AUTO SUB ARC- LIRQE GR. 80pLHL sQJ_RE73 PuhCHA!nE t>HgLM4 700?
-

-

VILTSs.* T,at A. VEL SPELO (IPM) 1 Y P L.. 0.F. .CyNHL H I .
* AA Hv.,

, ,- .., : . .
..

33 12 - ' +''*7 - 450-500-600 ' 642040AK
.- - ' '

'

' ' * ' ' - * * | CHEMICAL ANALYSIS* * *.. .

5LABNO. PAD ' C. C R ". 'Hl.. MNh* 2 512 P> S.: M0. CU, v. CO. ' AL.
''

~19767 170- *09 .43__1'. k '97 .004 .016 .30 .031 .031 *.

;

i- * A REVISED CERTIFICATE :Its CLUDING.AN ALUMINUM ANALYSIS I

WILL BE DISTRIBUTED SHORTLY. 'i
- Y- * '

.

n '/s* DROP WElGHTS * *-I '
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HEAT TREATMENT. U. " *
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**
.,
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-
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i
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F
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' '* ' ' '' ' ' " " ' - " '" *' ** '" ?"- '
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-
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.. ..'
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CHARPY V. NOTCH ilMPACT TEST 240FT./LBJ ENERGY LOAD' *
i +

,

. HEAT. TREATMENT'. . TEST NN.I F T.'/Lh S . LAT.EXP. W SHEAR TEST N04'' FT./LBS. LAT.EXP. % SHEAR.

(ABOVE) WF336 94~ " 04 4 79'' tJp33g 67 .049 '95 '
''

"

SURFACE 49 Z .'042 70'- CENTER * 71 ' .053 90 .
.

.. - * ,+10 F ;49 ? .043' '60 :' 4 9n0F'- 51 !n44' ' fin [
.

_ s, , RT. L. :"r, * '* ' &. '*"';'' ' '

<r
'

. d '' ~'- ' ' ' ' '.
.

':.. NDT is.-300F- WF336' 72-1 .064 - 100 WF336i 5 9 .' .053 80 * ' ',

'
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'
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.

g

GUIDED BEND. TESTS - ' * * *
. ; f, ' '

.'.
- o - * '' ' *.

-

*-
'
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, , . , , . ' *

. >
,

'

2 . ''

" ROOT . ....r. SIDE *' *
- * ' ' ' ' ' ' ' '* *-

f. d 250/1500 1
- ' *'t-

,
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t
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g
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_
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*
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.
..

r..,[.holioNo. 464-221
.' ' " . .
'

.DATE JULY 31.'1973'
'' ' '

' '.

.

g'O..N0'.259-Oh3 . .Flux r '
'

SIGNED. - * *
*.-. ,- - ..

..

'T O O N ' '' '.
.

YlDRKS . .'' . MT. VEM_{0tl .lNSPECTION AGENCY' i
' '- .''

"'

:
. . .. . . . . ' ' - a3 g 3. ,

- ..
-Cc,aTn,cT uo. . , - . .

meorew . -



. . . . ~ . . . _ - . . _ - ~ . ~ - - . . . . . . . . . . . ._ . . - . . - . . . .-..~..- . . - _ - . - . - ~. .

'
4 e-

|P c3sa-a THE aABCock a wiLCox COMPANY REVISED 8/20/73. .

| POWE R GENE H A T I ON GR OUf' '
,
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.

'.0P.D OF FILLER WIRE QUAllFICATION TEST TEST 110. WF 336;
oiAMETER MWn niW4Mf W"r ' ' '" " *13.@ rt W " " *" ceRE wire " EAT No.

12-2- I-32 LINDE MnMo f(C_QW Cu&P)
_.5./32" AUTO SUB ARC TYPEOFCgUDE GR. &0g: t ML e.,pg__&873 442009L

YCLTS: TRAVEL $ pet.0 tIPM) LNI A PURCHA5E OhDLH NO.

33 12 450-500-600 642040AK
CHEMICAL ANALYSIS

| LAS NO. F 8,0 C. CR. N1. NN. St. P. S. M0 CU. V. CO. AL. -

| 19762 .120 .09 _a6 L2.C 32 _d0.h__A.016 .30 .031 .031 .024 .

'
| -] q '| [-].

DROP WElGHTS

HEAT TREATMENT TEST NO. TEMP.("r.) RF.SULT* TNDT

1100-1150 F. FOR 50 HRS. WF S36 -30 F F --30 E
FURNACE COOLED TO 6000F - CENTER - -200F NF.MF
AT 10 F/HR. ' '

_

.

.. . .

TENSlLE PROPERTIES

TEST No. HEAT TREATE NT h ,$ * *

{Aps .

[- b _@0.V1 _8.0JQ0 .. f.3.. ROR._ . .__27_J_._ .. _6.3 0. . .. _. _

1 |-u, -
.

-

CHARPY V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD *

HEAT TRE ATbENT TES T NO. rf./LOS. LAT.EXP. E $1dAR TEST'No. FT./LOS. LAT.CXP. % $ HEAR

[6BaV.JD WE336 94 0A3.; -7s t.ry336 67 049 05 l*
.

SUEEACE 49 .042 70 CENTER 71 .053 90
0' ~

+10 y 49 1n43' 6n _A30 F 91 0A.4._ _ 60 __
RT

'

NDT is -300F WF336 72 .064 100 WF336 59 .053 8.Q_ _
CENTER 79 .n76 100 cimTrq 59 .051 8.0__
+2000F 81 .075 100 +100F- 60 .054 85

GUIDED BEND TESTS ' uATERI AL APPRO.'AL APPROVED REJECTED
FACC 9 ROOT' $1DE * '

NAV$ HIPS 250/t?00 1 '-
. -

'

.m' *

' A $ ME . C O .94 * L N EA

. Al Q..

b **MICR0 OR MACHO
~ ~ ~ '

.

F t hSt Ht' AN ALys t'J , .y ,

WE IIEREBY CERTIFY THAT THE ADOVE MATERIAL HAS BEEN ~I
~ ''C""" " " " ' '

~

TESTED IN ACCORDANCE WITH. Tile ABOVE LISTED SPECIFICA. R AD IOGR APH lC E X A*4| N A f t 0N

TlON AND IS IN CONFOhMANCE WITH ALL REQUIREMENTS. Y 1Sd
,

-n-,

|[ .$f-'& '

k|: elRE FOLIO NO. 464-221 DATE JULY 31. 1.973
*

,

FLUX FOLIO NO. 559-063 "
SIGNED C

WORKS MT. VERNON |lNsPECTION AGENCY , 100 |co Ay
' ' '

n

Ng-4 3'

_ . _ _ .... g h ,[_ C M A*.'I NO. INSPECTOR.
;

..- . _ - - - . .
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. .

THE eAsCOCK a wiLCOx COMPANY REVISED 8/20/73
Posass -a. REVISED 5/6/74*

i

Po.tn otNcnAfioN canuP
MT. VERMON. INDIANA ,

WF 336'

'OftD.0F FILLER WIRE QUAllFICATION TEST TEST N0.
'

AMETra "1Wstb1W H6Hil'" ""' ' 'Hb dh' N IA "" ''" coat *iat atAT ao.

12-2-WQI-32 ;NDE MnMoNi (IDW Cu&P)#

5/32" AUTO SUB ARC :NDE CR 80 IDT 8873 449009 .
m

VOLT 5: TRAVEL SPEED 48PMI TYPE OF CURRENT AMI'f RL3 PURCWA5E ORulR NO.

33 12 450-500-600 642040AK
('116 Mis *Al. ANALYS1S

LAS N0. PAD C. CR. Nl. MN. St. l' . S. W. CU. V. 4:ll. Al .

19762 ,190 .00 AA 1.20._.32_d0il016.30 .Q31 .031 .024
'

.

.

(: .. --. .- .-

~

DHOP WEIGHTS

Hf' A l I NE A TMF,N t i l '. 9 NO. Il MI'. ("O . I R8 *ilft,1 P. INDI

1100-1150 F. FOR 50 HRS. ~Ni'~3 36_ __ _ -30 F F -30 F
~ ' 0 0

| FURNACE COOLED TO 6000F CENTER -200F_ NF.NF ,

'

0AT 10 F/HR. , ,_

i

TENSILE PROPERTIES

"* ** "N,$,ft" * Tl * $/4TEST No. HEAT TREAtwNT

WF 336 (ABOVE) . 1 02500 63.000 27.5 61.0 .

> < _
.

b CHARPY V-NOTCH fMPACT TEST 240FT./LB. INIHGY LOAD
* NEAT TREATM NT TES T NO. FT./LOS. LAT.CRP. S t,Hf. AR TISI NO. F1./L95. LAT.txP. % SHS AR

(ABOVE) WF116 4A _nat 74 witA 67 .049 95
SURFAC1: 49 .042 70 Ci5iER ~71 .053 90

0+10 F 49 .041 An 41n0F 91 _O&& AO
RT .

NDT is -300F WF336 72 .064 100 WF336 59 .053 80
,

(nm 70 _n76 inn tvirren no .051 80.

+2C 00F 81 .075 100 .+1ooF 60 .054 85 .

GUIDED BEND TESTS , MArr.nlAL APrnovAL APPaovin atJcCTED

NAV5 HIPS . 750/18n0 1 -'

Af$NhAlld . C084d'L N*
t .

.

! MIC#0 OR MActio ' * *;. *.f... *. . . * * .

l FfMSSHtt' ANALY$15. .'**~~t,.

""'"'V' '' l# ' ' ' ' '
WE HEREHY Cl*RTil'Y TilAT T'HE ADOVE MATERIAL HAS BEEN
TESTEDINACCORDANCl[WITHTHEABOVELtSTEDSPECiflCA. RADlOGRAPlHC EMA,MINAlloN

TlON AND l$ IN CONFDkMANCE WITH ALL REOUIREMENTS. ST. j'MMG .
,

E[T _,,,,

g;;;' * - ey em-

464-221j. U,1RE FOLIO NO. oATE JULY 31. 1973 ,

"
| ,v TLU'X FOLIO NO. 559-063 Si cNF.D % qy=

-),'t O O N g ; O
-,

-

CORKS MT. VERNON INSPECTION AGENCY ~

N %CONTRACT NO. INSPECTOR y..t -
*

| '* s
,

_____ _ _ _ _ _-____- - -___ _ - _ _-_- _ - - __--___ _ __
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REVISED 6/11/75j .

,

, ' dos % ira d -
,

' '

THE. ' BABCOCK" & 'WI LCOX COMPANY- REVISED 8/20/73j'
..c .

=i** - .-
'

,;owtR$GENERATIONGROUP REVISEE 5/6/74' *

-. : * '
3* , [N[.*).V ERN ON .

'

blT IN01ANA- '' >a .. ,.

,. % / ^. ' . , [$h .*
.-

(#' lQRD_OF' F tL LER W I RE '00 AL I F I C AT I ONiTESTM-
TEST II0. WF 336'

*

DIAMETtR Eb @ # $ % CM&Mjj0h w.Mr 7 #f8bb'8 " M /bkII M 6cAltoh CORE WlRE HEAT NO.

12-2-WQI-32 ~LINDE MnMoNi (LOW Cu&P)
5/32"-. AUTO SUB ARC- LINDE GR.80 LOT 8873 447007
VOLTS ,s. - , , * TRAVEL SPEED (LPM) TYPE O CURREN 4, AMPERE 5 PURCHASE ORDER NO.

+20
-,

.

33 12 * .: 450-500-600 642040AK
*

CHEMICAL ANALYSIS*
.

'

S'l'.'t 'P. S. MO . ' CU. 'V. CO. AL. NbLAB'NO. PAD C. CR. N1. MN. .'*'

19762 .09% .12 .70 1.40 *. W .010 .011 52 '.024 .002 .009 'N.D. .008
'

- p, - - g, . , -

,,
-

'J NSn' Ti'7 2PD1 AB F gr. As N2
-

U l *
*' ' N.D: '002 .015 .002 N.D. .004 N.D. .0106i .; '

; - .

| ' DROP WElGHTS

HEAT TREATMENT - TEST NO. TEMP. I'F . ) RESULTS TNDT"'-
*

1100-1150 F. FOR 50 HRS. WF 336 -30 F F -30 F0

FURNACE COOLED TO 6000F ' CENTER -200F NF.NF
AT 10 F/HR. '

..

TENSILE PROPERTIES
|

TEST NO. HEAT TREATENT g pSg
* *

d4.
,

.

WF 336 (ABOVE) 80.500 63.000 27.5 69.0
, .

W . .

i CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD*

HEAT TREATE NT TEST NO. FT./LBS. LAT.EXP. % SHEAR TEST N0. FT./LBS. LAT.EXP. % SHEAR

(ABOVE) WF336 54 .069 7s wtqA 67 .049 95
SURFACI' 49 .042 70 CENTER 71 .053 90*

0 0+10 F '49 .049 60 +90 F 51 .044 60
RT ''

NDT is -300F WF336 72 .064 100 WF336 59 .053 80
' CENTER 79- .076 10n e mm eso .051 80

+2000F 81 .075 100 +100p 60 .054 85
*GUIDED BEND TESTS '* MATERIAL APPROVAL APPROVED REJECTED

NAVSHIPS . 250/1500 t
F sMEb,

ASME . COMM*L N . Air -
. _ $-

,

<'
STEAM GENERATORS { 'f G J QMICR0 OR MACRO <

,,
F 4 MStsRE- ANALYSib.

""""Y' *l'" ''S''WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS' BEE' e

j TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECl RA0lOGRAPHIC EXAufNAT80N

TlON AND 15.lN CONFOhMANCE WITH ALL REQUIREMENTS. [ II. FEAllNG
R. u Agy,,,,

...u o-v . . . . . ., ,, m m

464-221 DATE JULY 31. 1973'WlRE FOLIO NO..

*

( , FLUX FOLIO NO. 559-063 SIGNED
"

A, Cgt
,

- - - - .
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' '' *

CHARPY-V TRANSITION CURVES !
'

,

CONTRACT SPL 336 DATE MAY 6. 1974,

|
| CUSTOMER COMPONENT

SERIAL NO. HEAT NO. 442002/8873

| TEST SPEC. TEST I4 CATION CENTER
,

ATTACHMENT 'ID WF336.

TEMP. LATERALi

i

(DF) FT. LBS. EXPANSION 7. SHEAR
;

|+200 72 7o 81 .06!5 .o76 .o75 loo loo leo |

+150 |
'

1

+100 75 79 78 .062 .065 .064 100- 100 100

+70 66 78 71 .052 .068 .060 90 95 90

+40 71 55 56 .058 .037 .041 90 65 65')
1

41n 43 48 43 .029 .035 .034 45 55 50
-20 43 42 41 .028 .032 .029 45 45 45 I

-50 37 28 40 .022 .017 .025 25 20 25,

-100 18 23 17 .012 .013 .009 5 5 5

._

t

.

I

) TESTED BY [/
h1AY 61974

~
-

I

E. @LVU
.
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! U* a

PDS ewa-u THE BABCOCK & WILCOX COMPANY
POWER GENERATION GNOUP

MT. VERNON. INDIANA

' RECORD OF FILLER WIRE QUAllFICATION TEST ust no. WF 407
#8'bl* 'H W E W 30'180" COHL wlRf HEAL No,OIAMETER EL W '$M M C Q Hjj'"

lz-2-WQI-32 LINDE MrLMoNi IJ)W Cu P
5/32" AUTO SUB ARC LIM GR.80 LOT 8968 442002 .

VOLT 5: TRAVEL $ PEED (SPM) TYP /U RRE I AMPERL5 PuRCHA5E OHDER NO.

34 12 i
~

450 THRU 650 642040
EMICAL ANALYSIS

LAU NO. l'A0 1. . Cid . N1 MN. St. P. S. AM. f .H v. t o. Al

16115 .090 .056 .48 1.30 .38 .003 .020 .30 .068 .019

DROP WElGHTS

lH Al ll4L A IMI N I IL%T NO., ll M4' . ("I l fil 'iH1 l '. I NI'l

1100-1150 F FOR 50 HRS. WF407 +20 NB.NB
FURNACE COOLED AT 10 F/HR.

TENSILE PROPERTIES
.

TEST NO. HEAT TREATE NT p$g
*

8.2 F SET 5A

WF407 ABOVE 84.500 66.000 26.0 60.0
A

CHARPY V. NOTCH IMPACT TEST 240FT./uB. ENERGY LOAD
HEAT TREAThENT TES T NO. FT./LBS. LAT.EXP. % SHtAR TEST No. $ 1. /LM . L A1. E X P . * Sill Ak.

ABOVE SEE ATTACHED SHEET

L. W R*NW

hi I E 197a

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJEC100
FACE ROOT $1DE

NAv$ HIPS 250/1500 1

9 AS ME COeM'L NUCLEAR

STEAM GFNFNAllki

, I 4 %$UH1 AN A L Y ?i l'.s .
. . . . . _

OE lil'REDY CERTilY THAT THE ADOVE MATERIAL HAS BEEN ' ' ' " " ' ' ' '''"''5'

TESTED IN ACCORDAiCE WITH THE ABOVE LISTED SPECIFICA, N AD i f HiH AN il IXAMINAllON

TION AND IS IN C041'OkMANCE WITH ALL REQUIREMENTS.
1
i

564-221 DATE MAY 1 1974UlRE FOLIO NO. y
8 iLux e ollO NO. _559-063 8 MV<g.s>

. - -g y gicsto
CORKS . tit. VERNON INSPECTION AGENCY

CONTRACT NO. INSPECTOR bh3
; . ,

,.
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'*e .

*

s. * *'- .. .

";. , .c; . 4 ,.
-

r,. .

' *--
.

-
.

I.

e
*'; CHARPY-V TRANSITION CURVES

1

I

CONTRACT WF407 DATE MAY 1. 1974 ;

1

I CUSTOMER COMPONENT
!

SERIAL NO. HEAT NO. 442002/8968 I

I
'

!

TEST SPEC. TEST IDCATION

.

TEMP. LATERAL
(OF) FT. LBS. EXPANSION 7. SHEAR

!

!

! +200 ,

+150 75 85 75 .063 .068 .067 100 100 100

+100 70 68 73 .066 .061 .068 95 95 95
|

| +70' 68 56 60 .058 .052 .057 90 80 80
l 1

+40 36 57- 39 .028 .053 .031 55 75 65
I %.-

+10 35 36 50 .034 .034 .043 50 50 65!

|

j -20 28 33 31 .023 .026 .027 25 25 25

| -50 21 37 28 .020 .028 .021 15 20 15

-100 6 13 9 .003 .009 .006 0 0 0 i

I .
I

|

|

|1

I

.

I
,

TESTED BY [I d

EY 11974,
,

R. NORLad
. .-- - . . _ . _ _ _ .



Q:G.b Q .6 - :|%w.n. .

*
-

< , .

.f ,Mh35A .
. s

THE BAD OC a hlLCOX COMPANY REVISED: 10/15/75. .

* - *' ~*'

POWER GENERATION GROUP
'. 4- * .

b *~ . MT., VERNON. IN0 LANA -,

..C0RD CF FILLER WIRE QUALIFICATl0N' TEST 7,>
~f, |?ff* % + t*

Trsi no. WF 407 '

DIAMETEA EL)Q"Q b M C @ g on .. ,,. f a L L L A o g gt g 4GATion CORE WIRE HEAT NO.,,,,,,

'. 12-2-WQI-32 LINDE'- MnMoNi Il)W Cu i P
5/32" AUTO SUB ARC LINDEv GR.80 IAT 8968 442002

AMPERL5 PURCHASE ORDER.NO, |YOLTS: TRAVEL SPEED ( I PM) - TYPE OF CURREN,T . .

34 12 "W 450 THRU 650 642040 1
-

1

CHEMICAL ANALYSIS |
-

u a NO. PAD C. CR. Ni. MN. S i .' P. S. MO . ' Cu. v. CO. At. Ti !

24923- .090 .14 .72 1.50 . 49 ' >.011 .013 .47 .03 .004 .01 .010 .01
Ta % Ws We M

U 000 '

5
DROP W HTS

HEAT TREATMENT - TEST NO. TEMP.(o .) RESULTS TNDTf

1100-1150 F FOR 50 HRS. WF407 +20'' NB.NB__

FURNACE COOLED AT 10 F/HR.
_

_

.

|

TENSILE PROPERTIES

. ULTIMATE YlELO PT. %ELONG. % RED. OFTEST NO. HEAT TREATK NT STR. PSI PSI e. 2 %OF FS E T AREA

VF407 ABOVE 84.500 66.000 26.0 60.0
o

'

|- CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
HEAT TREATENT TEST NO. FT./LOS. LAT.EXP. % SHEAR TEST NO. FT./LBS. LAT.EXP. % SHEAR

ABOVE SEE ATTACHED SHEET

|
|

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
FACE ROOT SIDE

NAVSHIPS . 250/1500 1

ASME . COMM* L NUCLE AR

STE AM GENERATORS

F l %5tlWE ANALYSIS.

C'E HEREBY CERT |FY THAT THE ABOVE MATERIAL HAS BEEN C"0"V' '''O l'51

TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA. RADIOGRAPHlc EXAMINATION

TION AND IS IN CONFORMANCE WITH ALL REQUIREMENTS.
.

IRE FOLIO NO. 564-221 DATE MAY 1, 1974
g

FLUX' FOLIO NO. 559-063 [ dde:2. icNED

hC'ORKS MT. VERNON INSPECTION AGENCY

R. NostggCONTRACT NO. INSPECTOR
.

_ _ _ - _ _ _ _ _ _ . - - _ - _ _ _ _ - _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _
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24 6, ., |% , g..
.

|k.., .# * * *
.c . ,.

'PDS 9354-1|
THE BABCOCK;& rJILCOX COMPANY |

{
.?, POWER GENERATION GROUP ,

'.i
> - ur . ERNON. INotANA l

-

:. . y' \.
,

WF421
'~ [0RD'0FFILLERNIREQUALIFICATION'TESTM

TEST N0.'

DIAMETER EL Q 8 @ e g C g g gom . ....et f4LLLA o g jgtg{giGATich CORE WIRE HEAT No,
J

12-2-WQI-32 LINDE ''MnMoNi
'

5/32* AUTO SUB ARC LINDE 80- LOT 8968 442002 ,

VOLTS: TRAVEL SPEED.(IPM) TYPE OF CURRENT, : -AMPERE 5 PURCHASE ORDER NO.,
'

i

34
~ 12' A.C? M N , 400 thru 800 623538,

CHEMICAL' ANALYSIS

LA8 NO.' PAD C ." CR. Na, MN. SIE 'A P . S. MO. CU. V. CO. AL. |

16348 .106 .07 .54 1.25 .32 .007 .019 .36 ,11.4 .021
i

I

DROP WElGHTS |

* TEST NO. TEMP. ('F . I RESULT $ TNOTHEAT TREATMENT . .

1100-11500F FOR 50 HRS. WF421 +20 NB.NB'

FURNACE COOLED TO 6000F "*
'

AT 100F/HR.
.

TENSILE PROPERTIES

TEST NO. HEAT TREATAENT , S ps: [A
' * *

TF421 ABOVE 83.000 65.500 26.5- 6 3 . 0_ _,__

.L i !

CHARPY V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD

HEAT TREATbENT TEST NO. FT./L85. LAT.EXP. % SHEAR TEST No. FT./L85. LAT.EXP. % SHEAR

ABOVE F421' 74'- .055- 90 F421 73 .058 100 l,

'

@+700F 59- .046 80 @+2000F 73 .061 100 |
72 .049 90 69 .056 100 l

|.

F421 2 7 .- .018 35 F421 90 .071 100
@+100F 30 .020 45 +300 75 .062 100

42 - .027 55 83 .069 100

GUl0ED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED

FACE ROOT $10E
NAVSHIPS . 250/1500 1, X
ASME . C0hed* L NUCLEAR

STEAM GENERATORS
MICAO OR MACRO ,,

*FIMSUME ANALYSIS. ,

GRNvt WLLD TES1tfE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA. RADIOGRAPHIC EXAMINATION

TION AND l$ IN CONFORMANCE WITH ALL REOUIREMENTS.

564-220 MR 'oA7e MARCH 5, 1974IRE FOLIO NO.

FLUX FOLIO NO. 559-063 A-R'F GIGNED ,

d

HAR 5194
C'ORKS MT. VERNON INSPECTION AGENCY

CONTRACT NO. INSPECTOR

,a
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.G d. ,
. .

u s-

4:r. s e.! THE BABCOCK & WILCOX COMPANY e

.

% POWER GE NC R AT I ON GR OUP#

MT. VERNON. |NDIANA
s

TEST N0. WF446( |0RD OF Fitt.ER WIRE QUAllFICATION TEST
3 t avt fl N Ikk@kf(. ;pj[ggy04 66k d a og g gp g{ggagn igh CORL WlRE HEAT NO.

12-2-WQI-32 LINDE MnMoNi
5/32" AUTO SU3 ARC LINDE #80 IDT 8064 442002

.. . .' TRAVEL SPEED ( PM) TYPE Of CURRENT AMPERL5 PyRCHAbE OHULR NO.

34 12 450 thru 700
CHEMICAL ANALYSIS

| I
t 5.- *. PAD C. CS. NB. MN. St. P. S. MO. CU. V. CO. AL.

17543 .101 .Ci9 .60 1.30 .41 .011 .010 .33 .148 .049

DROP WElGHTS

HE AT TRE ATut '=T TEST NO. TEMP.(OF.) RESULTS TNOT

_.1100 _1150"F FOR 50 'RS . WF 446 +20 NB;NR

_Fl'RNACE COOLED 'ID 6'.0 F AT
10 P/ilR.0

TENSILE PROPERTIES

ULTIMATE YlELD PT. %ELONG. % REO. OF
16*.1 NO. HEA* TREAThENT STR. PSI PSI # . 2 %OF F S E T . AREA

l . T4% AliG . E 82,500 63,750 26.5 63.5 ,

|
tt

e.sp.

| CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD

HfAT TREATh(NT TEST NO. FT./L95. LAT.EXP. % SHEAR TEST NO. FT./LB3. LAT.EXP. % SHCAR

A110VE SEE ATTACHI,D SHEI T

i

GU I C' '. BEND TESTS MATERIAL APPROVAL APPROVED REJECTED

8A+ FOOT S10E
NAVSHIPS . 250/1500 1

ASME COMM*L NUCLEAR

STEAM r.ENERATORS
* * * . VA hu
*a a a g g ., g .,

6"""VI *L Ll' 182'l
** *: "8 0) CL'RT IFY THAT * .tE ABOVE MATERI AL HAS DEEN

IN ACCORDANCE Wl - THE ABOVE LISTED SPECIFICA. R ADIOGR ArHIC t h AMI N A T lON* * *

* * ' ** :' I f IN CONFOkMA ..;E WITH ALL r.EQUIREMENTS.' *

.

! AU '7 1974**f I OL IO NO. _564-22 ' DATE AUGUST 7, 1974j

|/- * e on in so, _559-06'. P . FE G,icyco , dh_O
; y .c <

* ' - MT. VEF.NON( INSPECTp CY

i'

dBed| ~ . . , uO.

! .

. - . .- - - _ _ _ _ .___ . . _ .
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- . .

.

! h .f..s - , ,

* * *
r.

,

'
.

.

t l' CHARPY-V TRANSITION CURVES

!

I CONTRACT DATE

CUS*IDMER COMPONENT

SERIAL NO. HEAT NO.

TEST SPEC. WF 446 TEST IDCATION

i

TEMP. LATERAL 1

(OF) FT. LBS. EXPANSION 7. SHEAR |

|

|
:

+100 77 83 80 070 .072 .071 100 100 100 |
-

.

+70 74 74 72 062 .060 .058 90 90 95.

+40 58 71 63 . 052 .058 .054 75 90 75

P +10 51 * 5/! 51 044 .047 '.036 60 65 55.

A /

-20 35 16 . 022 .011 25 10
'

-9n 14 25 012 .020 5 10.

-100 17 9 . 008 .004 0 0 |

i

O@ !,( ,

>- o )
p? gg

1

|

|
/ TESTED BY

r

.

+ v . . ~- .- +,-



..

j . r- a

h05', *35%-il*

THE BABCOCK a tt!ILCOX COMPANY,

I |
POWER GENERATION GROUP ''

MT. VERNON. INDIANA
{

jCORD OF FILLER WIRE QUALIFICATION TEST TEST NO. WF447
DIAMETER E L j Q"SM elf,6C)@ j j os, estEta o g gt g icaiso" CORE W:RE HEAT No.

'

12-2-WQI-32 LINDE MnMoNi (Low Cu-P)5/32" Auru suu arc LINDE #60 "AT 8064 442002VOLTS: TRAVEL SPEED (IPM) TYPE OF CURRENT AMPEHE5 j PURCHASE Ofi.)E R NO.
|; 34 12 450 thru 700 '

CHEMICAL ANALYSIS '

l
LAB NO. PAD C. CR. N1, MN. $1. P. S. MO. CU. V. CO. AL.
17544 .075 .076 .62 1.30 .37 .009 .010 .31 .059 .050 |
, = .,

1

1
1

DROP WElGHTS
I

HEAT TREATMENT TEST NO. TEMP, ( o . ) RE SilLTS TNOTf

1100-1150 F FOR 50 HRS. WF 447 +20 MR NR
FURNACE COOLED TO 6000F
AT 100F/HR.

- |

TENSILE PROPERTIES
.

ULTIMATE YlELD PT. %ELONG. % RED. OFTEST NO. HE AT TREAThENT STR. PS) PS4 e. 2 %0F FS E T AREA
'4F447 ABOVE 83.250 64.500 1:7.5 62 0

L

CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LCAD
HE AT TRE AThENT TES T NO. FT./LBS. LAT.EXP. % SHEAR TEST NO. FT./L85. LAT.EXP. % SHEAR

ABOVE SEE ATTACHEf SHFF7 !
t

|
|

|

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
FACE ROOT SIDE

NAVSHIPS . 250/1500 1

ASME . C06ed'L NUCLEAR
_

STEAM GENERATORS
F I S $tlH L' ANALYSIS.

!!E HEREBY CERTffY THAT THE ABOVE MATERIAL HAS BEEN U""V' "' '" I L S I |

TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA. RADIOGRAPHIC EXAMINATION
TlON AND IS IN CONFOkMANCE WITH ALL REOUIREMENTS.

HE FOLIO NO. 564-221 0
n DATE AUGUST 8. 1974. d, INQ,cyc0 8McMFLUX FOLIO NO. 559-063 R,

C'ORKS MT. VERNON
INSPECTIONAG$.df,

CONTRACTlNO. INSPEC b
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i .t i .s -

d- )*(
'

.

. ..
,
.

|

!,,' .

J v '' CHARFY-V TRANSITION CURVES
1

i CONTRACT _ DATE sFFTFMarn 96; 1974
1

-

] CUSTOMER COMPONENT -

SERIAL NO. HEAT NO. 442002/8064
f
2 -

| TEST SPEC. WF452 (WF447) TEST IDCATION
i

i

:
.

TEMP. LATERAL ;.

! (DF) FT. LBS . - EXPANSION 7. SHEAR

1 '

:! +200 76 78 79 .068 .069 .071 100 100 100
1

-

] +150 70 70 72 .055 .060 .060 100 100 100-
i u
1

'

+100 70 64 53 .058 .056 .041 100 95 90 I
1

i +70 50 51 56 .040 .041 .048 75 75 80

l +40 46 46 45 .040 .039 .035 65 65 60

+10 40 41 42 .031 .029 .030 35 35 35

-20 30 28 29 .024 .021 .019 20 20 20
t

-50 30 27 11 .020 .022 .007 15 10 5
.

i

3 -100 8 4 8 .005 .003 .005 0 0 0

1 1

!
'

._

e -

!

.

!

)

)
'

,

TESTED BY
,

.

__ __ _ _ . . , _ - ._ . _ _ .-. _ _ . . .



REVISED: 2-4-75
'

i -' L u,
,

PD3 935&-O ' c - THE BABCOCK & WILCOX COMPANY
POWER GENEQATION GROUP*

, NT. VERNON. INOlANA
,

WF M7
" CORD OF FILLER WIRE QUAllFICATION TEST TEST NO.

F4LLLA ej g g l @ lCAll0h CORE WlRE HEAT NO.
) DIAMETER EL Q 8$M M Cy g jjon

12-2-WQI-32 LINDE MNMONT (IDW CU-P) 2002
5/32" AUTO SUB ARC LINDE #60 LOT 8064

VOLTS: T9AVEL SPEED tlPM) TYPE OF CURRENT AMFERE5 PURCHASE ORDER NO.

34 12 / 450 thru 700
|CliEMICAL ANALYSI S'

LAB NU. PAD C. CR. N1. MN. St. P. S. MO. CU. V. LO. AL. TI

20369 .075 .097 .62 1 37 .45 .010 .013 .41 .053 .001 .01 .01 .007

CB SN n PR AS Zr N W

.003 .011 .0003 .002 .009 .003 .0012 .009
DROP WEIGHTS

HEAT TREATMENT TEST NO. TEMP.(OF.) RESULTS I TNDT j*

1100 - 1150"F for 50 HRS FURNACE COOLED TO WF 447 +20 NB,NB |
_

600"F AT 10"F/HR.
|

|
|

TENSILE PROPERTIES |

ULTIMATE YlELD PT. %ELONG. % RED. OF
TEST NO. HE AT TREATbENT STR. PSI PSI 8. 2 %OF FS E T AREA ]

' M7 ABOVE 83,250 64,500 27.5 62.0
J !

CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD

HEAT TREATMENT TEST NO. FT./LBS. LAT.EXP. % SHEAR TEST NO. FT./LBS. LAT.EXP. % SNEAR

ABOVE SEE ATTACHED SHEET

_

f

_

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED

FACE ROOT SIDE
NAVSHIPS 250/1500 1,

.

ASME . COMM*L NUCLEAR

STEAM GE N E R AT OR S
MICRO OR MACRO
F ISSLIRE AN ALYS IS .

GROOVE WELD TEST
DE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN

RADIOGRAPHIC EXAMINATIONTESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA-
TION AND IS IN CONFORMANCE WITH ALL REQUIREMENTS.

TD 97c*
1

j ww
,

- .<

'6k-** ATE AUGUST 8, 107h n.lRE FOLIO NO. R F G
550-063 S P

. 4 1GNEoFLUX FOLIO NO. AUG a qy< -

MT. VERNON /
GENCY

E.I""
'WORKS

a

CONTRACT NO. - INSPECTOR

_ _ _ - - . . . __- -_. -__ - -
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WESTINGHOUSE CLASS 3

2
$
c.

b
I *

,

-

I

COMMONWEALTH EDISON CO BYRON STATIOfV
UNIT NO.1 REACTOR VESSEL P.ADIATION

'

SURVEILLANCE PROGRAM

l

*
\

|

J. A. Davidson
>

d

: I -

1 ;
'

;

] July 1979
};

1
,

*
.

APPROVED: N' m
i \ n
'

J. N. Chirigos, Manager
; Structural Materials Engineering

Work performed under Shop Order CVA 106

4

't

;

WESTINGHOUSE ELECTRIC CORPORATION
,

; Nuclear Energy Systems.

| P. O. Box 355
Pittsburgh, Pennsylvania 15230

r

_
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|e
\e

i TABLE A 2

y CHEMICAL COMPOSITION (WElGHT PERCENT)

;
,

i

Ladish Co. Check Analysis of Babcock and Wilcox Co.
Intermediate Shell Forging Analysis of

| Element SP 5933. Weld Metall81

C 0.21 0.08
,

! S , 0.009 0.010
i P 0.010 0.011'

Co 0.01 0.011
,

i Cu 0.05 0.026
; Si 0.27 0.57

Mo 0.56 0.44
Ni 0.73 0.71,

! Mn 0.69 1.48
Cr 0.36 0.11,

i V 0.003 0.006;
Sn < 0.002 bl 0.008I '

i Al 0.010(b) 0.013(b)
N2 0.005 0.011(b)

,4

B < 0.0005 < 0.003(b)
Ti 0.001(b) 0.002(b)

i W < 0.002[b] < 0.002(b)j As 0.005(b) 0.004(b)
| Zr < 0.002(b) < 0.002(b)

-

. Cb < 0.002(b) < 0.002(b)', Sb < 0.002(b) < 0.002(b).

i

'

e. The survedience weld es identecal to that used in the core region girth seem. The weld mio is
j type Linde MnMcNe, Meet Number 442002 mth e Linde 80 type fium, Lot Numoer 4873.

b. Supplementel chemical snelysis performed by Westinghouse.

i

|

! -

,

i

:

;

1

1

'. A2

4

- -
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!

WCAP-11651
,

5 %

!
,

; WESTINGHOUSE CLASS 3

{ CUST0ER DESIGNATED DISTRIBUTION
:

!
,

;

! ANALYSIS OF CAPSULE U FROM T E
! COWONWEALTH EDISON CO.
| BYRON UNIT 1 REACTOR VESSEL
i RADIATION SURVEILLANCE PROGRAM
!

?

i

| S. E. Yanichko
i

i E. P. Lippincott |
'

| L. Albertin |

1
-

|
: !

| November 1987
*

j

j APPROVED: 7O' b 24
1 E A. Meyer, Manager
! Structural Materials and Relis,bility Techno1cgy
i
:
'
; Tork performed under Shop Order No. BE0J-106
:

! Prepared by Westinghouse Electric Corporation for the
Commonwealth Edison Company:

i

. Although information contained in this report is nonproprietary
i no distribution shall be made outside Westinghouse or its licensees
! without the customer's approval
!

!

! WESTINGHOUSE ELECTRIC CORPORATION
i Power Systems Division
j P. O. Box 2728
i Pittsburgh, Pennsylvania 15230
i

!
t

!

) -h,

j 8804290266 880426
PDR ADOCV 0S000454

| P DCD

f
4

i

I
--

- - .
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i
,

'
. u J o

-
.

P

|*

h
Tabla 4-2

,

i
CHEMICAL COMPOSITION FOR BYRON UNIT 1 CAPSULE U IRRADIATED CHARPY IMPACT SPECDGDt3

: t

Chemical Composition (wt.%)("}
Weld Metal:

!|Specimen No. Cu Ni C Mn P S Si Cr No Y
AW-1 0.023 0.670 0.084 1.40 0.0085 0.016 0.523 0.091 0.419 0.025 ;
AW-9 0.022 0.665 0.075 1.45 0.0091 0.015 0.513 0.096 0.393 0.025 !

AW-1 0.021 0.714 i

AW-2 0.021 0.741
!

AW-3 0.022 0.713
|AW-4 0.021 0.714

AW-5 0.020 0.704 -
i
iAW-6 0.020 0.694
!AW-7 0.020 0.706,

L AW-8 0.021 0.677 ;

!AW-9 0.023 0.677
AW-10 0.021 0.680

LAW-11 0.021 0.680
AW-12 0.021 0.667
AW-13 0.024 0.677
AW-14 0.022 0.697 !AW-15 0.G21 0.634

'

F

Forring SP-5933 ;

f'Speciren No. Cu Ni C Mn P _ S Si Cr No Y
AL-13 0.034 0.730 0.185 0.679 0.0054 0.012 0.241 0.34 0.564 0.059 iAL-13 0.032 0.791

',

I
;

(*) Method of analysis--Inductively Coupled Plasma Spectrometry (ICPS) for all elements
e.xcept C, S and Si.

.

. . |
- -

!

.
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i WCAP 13880
I

.

'

; -
p s;; * 'x

.! %

_

l ens M
;

MAR g ,gg1

NS"Ekfliyjt

ANALYSIS OF CAPSULE X PROM THE
i

-

, COMMONWEALTH EDISON COMPANY
! BYRON LMT 1 REACTOR VESSEL1

RADIA110N SURVRI114NCE PROGRAM

:

J1

P. A. Peter
; S. S. Zawalick

A. Madeyski
.

'

.

;

e -

j January 1994

1

i i
Work Perfanned Under Shop Order BPPP-106

,

|

:

T.%W by Westinghouse Bectric Corporation
for the Comuncoweakh Edison Cocupany

,

,

Approved by: - =>(T/6
f T. Alldeyer, Malager ._

Structural Reliability and Plant IJfe Op'imiration

,

WESTINGHOUSE ELECTRIC CORPORATION
Nuclear and Advanced Technology Division

P.O. Box 355
Pittsburgh. Pennsylvania 15230 0355

019M Westingbouse Sectric Corp.
All Rights Reserved

:
P

9403040277 940223PDR ADOCV 05000454
. ..

--..r--. .- , - - . -- - . -



..

I a q

TAB 12 4-3

Naa8 Cosuposidea of Pour Byrom Unit 1 Charpy Sgwei-
|
i Removed hom Surveillmace Capsule X

i I
t

Weki Metal
Base Meadh=aar AW 48 AW50 AW37 AIA6

Pe 96.127 96,138 96.102 96.286
!

t Co 0.007 0.001 0.007 0.011

-

Cr 0.108 0.102 0.113 0.387
Cu 0.024 0.022 0.025 0.036
Mn 1.449 1.439 1.420 0.724
Mo 0.454 0.451 0.472 0.629
Ni 0.682 ~ 0.678 0.70$ 0.735
P 0.012 0.013 0.014 <0.011

T1 0.007 0.006 0.006 0.007~

V 0.001 0.001 0.002 0.048Al <0.022 <0.021 <0.023 <0.024
As

/ <0.017 <0.016 <0.017 <0.018
'

B 0.004 0.005 0.003 0.005Nb 0.013 0.013 0.014 0.018
Sn <0.024 <0.023 <0.025 <0.027W <0.039 <0.038 <0.041 <0.043

.

2r <0.010 <0.010 <0.010 <0.011C 0.071 0.0 75 0.076 0.182
S 0.0083 0.0071 0.0090 0.0051
Si 0.551 0.537 0.558 0.2$3

45
|
:
|

,

I_ , . , , _ ' . . , - . - " ' ' ' _ _ _ _ _ . - . _ . . - - - - ^ ^ ^ ^ ^ ^ ^ ^ ^ ~ ^ ^ ^ ^ ^
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WESTINGHOUSE CLASS 3

WCAP 10398

i

COMMONWEALTH EDISON COMPANY
BYRON STATION UNIT NO. 2

REACTOR VESSEL RADIATION
SURVEILLANCE PROGRAM

'

,

1

- L. R. Singer
!

December 1983,

7~R m WAPPROVED:
T. R. Mager, ger
Metallurgical a d NDE Analysis

Work for Byron Station Unit No. 2
Project was Performed Under Shop Order CBE 106

WESTINGHOUSE ELECTRIC CORPORATION
Nuclear Energy Systems

P.O. Box 355
Pittsburgh, Pennsylvania 15230

'

!
!
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,

l
.

TABLE A-3.

CHEMICAL ANALYSIS OF THE WELD METAL USED
IN THE CORE REGION CLOSING BELTLINE GIRTH WELD SEAM

OF THE BYRON STATION UNIT NO. 2 REACTOR VESSEL

Chemloel Compoeltlon
Element (weight %)

Wold Filler Wire Heat Number 442002,
, Linde No. 80 flux, Lot Number 8084

C .08 [*3 .09 @l
Mn 1.30 1.34
P .009 .01,

S .01 .013
Si .37 .55
Ni .62 .65
Mo .31 .45
Cr .08 .08
Cu .06 .03
Al .003--

Co
Pb ~_ <.01

--

<.001--

W <.02--

Ti-

<.005--

Zr <.002--

V .05 <.001
Sn <.005--

As .005--

Cb <.003--

N .0062 --

B .006--

a. Chemical Analyses of " Filler Wire Qualification Test" by Babcock and Wilcox,
Company.

b. Westinghouse Analyses from the Surveillance Program Test Weldment.

A4

L
-. --
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| ANALYSIS OF CAPSULE U FROM THE
i COMMONWEALTH EDISON COMPANY

BYRON UNIT 2 REACTOR VESSEL
RADIATION SURVEILLANCE PROGRAM

i

! E. Terek
| E. P. Lippincott

L. Albertin

i
e
'

October 1989
)

,Ia
'

i
'

Work Performed Unc'*r Shop Order BFHP-106a

|' Prepared by Westinghouse Electric Corporation
j for the Commonwealth Edison Company

,

! Approved by: k*

| T"T. Teyer, Menager
: Structural Materials aad Reliability Technology

1
|

i WESTINGHOUSE ELECTRIC CORPORATION
j Nuclear and Advanced Tecnnology Division
J P.O. Box 2728
j Pittsburgh, Pennsylvania 15230-2728
1

|
1

i
mee..e,mo no

i
.
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TABLE 4-2 i

CHEMICAL COMPOSITION FOR BYRON UNIT 2 CAPSULE U IRRADIATED CHARPY IMPACT SPECINENS

|

Chemical Composition (wt.%)(a)
Weld Metal:

!; Specimen No. Cu Ni C Mn P S Si Cr No V Co' ,

t
YW-6 0.024 0.740 0.080 1.401 0.008 0.013 0.496 0.085 0.397 <0.005 <0.010

'

YW-15 0.024 0.785 0.078 1.509 0.016 0.013 0.513 0.093 0.452 <G.005 <0.010 i
YW-1 0.022 0.704

|YW-2 0.020 0.681
!YW-3 0.021 0.706
:

YW-4 0.020 0.697 l
YW-5 0.019 0.668

:YW-7 0.022 0.759
j

YW-8 0.021 0.714
YW-9 0.020 0.678 j! *

i! A YW-10 0.020 0.695
|YW-11 0.019 0.689

Yh-12 0.021 0.744 ,

!
YW-13 0.022 0.738

iYW-14 0.022 0.771
!
;

Forging FK24-3
Spg.im a No. Cu Ni C Mn P S St Cr No V Co

_

YT-2 0.022 0.689 0.068 1.353 0.014 0.017 0.493 0.083 0.405 <0.005 <0.010 l
!
!

(a) Nethod of analysis -- Inductively Coupled Plasma Spectrometry (ICPS) for all elements except C, S, and Si. {

f

= = = =

{

t- .-
. , . .. t

..
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|

| Westinghouse Class 3 (Non Proprietary)
WCAP-14064

)

hh@6
|

ANALYSIS OF CAPSULE W FROM THE
|

COMMONWEALTE EDISON COMPAhT |
L BYRON UNIT 2 REACTOR VESSEL

RADIATION SURVFRLANCE PROGRAM ;

i M. J. Malone
! S. S. Zawalick

'

A. Madeyski

i
-

|

! July 1994

)

Work Performed Under Shop Order BPPP-106A
-

1

| |

l

Prepared by Weathne Sectric Corporation
for the Commonweahh Edison Company 1

D |Approved by:
.

.

R. D. Rishel, Manager |

Metallurgical and NDE Analysis |
l

WES11NGHOUSE ELECTRIC CORPORATION
Nuclear and Advanced Technology Division

P.O. Box 355
Pittsburgh, Pennsylvania 15230-0355

A C 1994 Westinghouse Bectric Corp.
,.

! All Rights Resaved
i

94092700E|C (r4092
PDR A D UC. 6' 05COU4M
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TABLE 4-3

Chemical Composition of Sixteen Byron Unit 2 Charpy Specimens
'

Removed from Surveillance Capsule W

l
1

Weld Metal

Element YW31 YW-32 YW-33 YW-34

Fe %.612 %.602 %.624 %.623

Co 0.007 0.007 0.007 0.007

Cr 0.094 0.093 0.092 0.093

Cu 0.024 0.023 0.023 0.024

Mn 1.440 1.449 1.443 1.441
--

Mo 0.457 0.45$ OA 54 ! 0.454

Ni 0.705 0.706 0.692 0.6%
_

. P 0.014 0.014 0.013 0.012

Ti <0.003 <0.003 <0.003 <0.004

V 0.001 0.001 0.001 0.001
# Al <0.020 <0.019 <0.019 j

-

As <0.010 <0.010 <0.010 -

B 0.006 0.005 0.007 -

h1 0.010 0.010 0.010 -

Sn <0.014 <0.014 <0.014 -

W <0.077 <0.077 <0.076 -

Zr <0.007 <0.008 <0.008 - -

C 0.065 0.068 0.066 -

S 0.009 0.0064 0.0085 -

Si 0.564 0.566 0.539 -

____

4-5
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3 TABLE 4 3 (cont.)

| Chemical Composition of Sixteen Byron Unit 2 Charpy Specimens
)-

! Removed from Surveillance Capsule W
!

!

.

W eld M etal
,

Bement YW-35 YW-36 YW-37 YW 38
1

!

i Fe %.6(M %.574 %.557 %.580
1-
) Co 0.007 0.007 0.007 0.007
i
; Cr 0.093 0.095 0.095 0.095
s

. Cu 0.023 0.024 0.024 0.024

: Mn 1.439 1.466 1.475 1.451
i

4 Mo 0.464 0.461 0.466 0.463
|. !

| Ni 0.711 0.708 0.716 0.715

j' . P 0.012 0.012 0.012 0.0 13
.

Ti <0.003 0.006 <0.004 <0.004|
1

i V 0.001 0.001 0.001 0.001
i' ); n . . . .

i
; e . . . .

t

| B - - - -

: ,

: Nb - - -- -

1

: Sn - - - -

!
i W - - - -

i L - - - - -

:... c- . . . .

*
S -~ - - -

Si - - - -

I

s

|

46
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} TABLE 4-3 (cont.)

Chemical Composition of Sixteen Byron Unit 2 Charpy Specimen's
*

)
; Removed from Surveillance Capsule W

Weld Metal

Element YW-39 YW 40 YW 41 YW-42'

Fe %.592 %.567 %.564 %.566

Co 0.007 0.007 0.007 0.007
.

Cr 0.095 0.095 0.095 0.093

Cu 0.024 0.024 0.024 0.024

Mn 1.450 1.457 1.464 1.468
"

Mo 0.459 0.465 0.467 0.464
__

j
_

Ni 0.707 0.720 0.717 0.711

.
P 0.014 0.014 0.012 0.014

:
Ti 0.006 <0.004 <0.004 0.006

V 0.001 0.001 0.001 0.001

}
; a - - - -

3

As - - - -

B - - - -

Nb - - - -

Sn - - - -

W - . . -
,

Zr - - - - -

C - - - -

S - - - -

Si - - - -
,

i

; .I
:
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| TABLE 4-3 (cont.)
|

,
Chemical Cornposition of Sixteen Byron Unit 2 Chapy Specimens

I '
Removed from Surveillance Capsule W

|

Weld Metal Base Metal

Element YW-43 YW-44 YW-45 YT-43

. Fe %.568 %.563 %.549 %.589
|

Co 0.007 0.007 0.007 0.009

Cr 0.095 0.0 95 0.0% 0.057

Cu 0.024 0.024 0.025 0.067
.

Mn 1.474 1.477 1.465 1.2 %

Mo 0.461 0.461 0.465 0.551
i

Ni 0.706 0.707 0.717 0.772

. P 0.012 0.012 0.012 <0.009

Ti <0.004 0.006 <0.004 0.005
1

V 0.001 0.001 0.001 0.001 l

A1 0.019- - -

<0.010As - - -

B 0.007 )
- - -

0.010Nb - -

<0.014Sn -- - -

W <0.077- - -

- - - - <0.008Zr

0.212C - - -

0.0046S - - -

0.234Si - - -

,

!

'
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! 'HE BABCOCK & WILCOX COMPANY
I N R GENERATION GROUP h} To |
|

K. E. moore - NPG - TECHNICAL STAFF - LYNCKBURG
| From

| L. G. KLEIN - NE - MNC MATERIALS LAB - BARBERTON (1278) eos 66>-6
l Cust. File No.
t or Ref, j

F-lo361 i

! Subj . Date
! "ROUND ROBIN" SPECTROGRAPHIC ANALYSES
! CARBON AND LOW ALLOY STEEL Nov. 23, 1976 || |ni.i.,$., i. ...., ... . .s..., ... . . .oy .., .. y.

;

Reported are the results of our spectrographic analyses performed on the top and
| bottom of five . samples submitted on 11/15/76:

,

'

1

Weight 84
|

Sample No. C Mn P S Si Cr Ni Mo Cu Sn V Al* ;,

62W Top .085 1.57 .016 .007 .48 .17 .60 37 .162. .009 .008 .o20 3# |
O

62W Bottcm .076 1 54 .016 .008 .49 .17 .61 38 .161 .009 .006 .021 I

6 I
, I' 63W Top .090 1 56 .015 010 54 .09 .67 .41 .274 .019 .007 .000 4

63W Bottom .094 1 58 .o17 .012 .60 .09 .68 .43 .293 .020 .007 .003 *4
MM Top .240 1 34 .008 .021 .20 . 09 .6o 56 .o98 .o13 .004 .o30MM Bottom .242 1 36 .008 .026 .20 .09 59 56 .100 .014 .005 .040
SS Top .214 i62 .011 .009 .25 .32 77 59 .o35 .008 .028 .001
SS Bottom .228 .63 .012 .014 .27 32 .77 59 .o37 .007 .031 .024
WF336 Top .094 1.43 .010 .009 50 .11 - . 66 .43 .030 .014 .007- .000
WF336 Bottom .0 % 1.43 .010 .009 51 .11 .65 .43 .o29 .014 .007 .001
*Minimim limits of detection .001.

| [b? -
L. G. Klein

t

IGK:kw
cc: V. J. Hudacko

i )

|-

''Consnittoral In I:s vrilenec"

t
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h E jv' -- it'Y ? ?. i' --. frf.Af - 6!a. 2 V| -

SPECIAL HANDLING AND DISPOSAL PROctDUtt$

'
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,

s. yhs : r, red oe

.
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,% V3 /' ~ h: r' < h's |e f s', l. ? 'a'Il'i c h |.s
'

'
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,
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/
.A= W, .C y a=I . s* / r 4 ( g 4 ,eg ;0;', ,' : yf,. ,_ y* :t

,

-
.
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r
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R C- THE BABC0CK & WILCOX CCMPANY
iHEMISTRY LABOR / STORY

l l ANALYSIS REQUEST Lynchburg Research Center
1

.

RtQut$ftt CHARGE NUM8tA Daft DUE DATE

7/30/76ti . T. .' cli-te 22 % -01 7 /2'./76 -

PRIORTYllte sevsett of LAST Coff)

A B C D
ft$f NUMBERNUM8tt OF SAMPLES RADIOACTIVE

NON.RADICACTlYt . ._

SAMPLE HUM 41R5

62U - 63k' - D'327 - II' - SS
$PfCIAL HANDLING AND Di&POSAL PROctDURES

Re.tvrn s calat. vith anc1'/nia report to CFZ. .

.

1ESCRIPTION OF SAMPLES AND DESIRED ANALY515pectuot MAA4 mum Dilleto Ettot alm 8T5I
1 -

l'VCF Basa l'etds and Held 1:etc.ls.

-$ults
.

S s.:BIZ ~ Cu 9,_. 01 - J 'i 4 .02 gd
) '22 I (T) .1? .62

,

C2'.! .29 .67'

03' .* (C) .29 .66
6W .3C .69
12(T) . :.?. .60
101 .12 .56
SS(I) .06 .78
SS .06 .79

i

| W.733?(T) .02 .62
| W337 .04 .67

a-

The scrr, lea worc aanlyzed urim, XR-2 analytic:tl procedure. The sa=ple rutch
used has a 1/:." diCNt.:27 holC, 1[feich GiWE An ErC3 fOr 0311701.1 Of .1N CQ.
inCf.es. ' site et rov bars cf.ven equal 1 aign.a linits.

1

l

l

I

, /,.'. .,Q| ANALY2tD SY . ,* Daft APP 80VfD SY 7
' Daft
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! Stautst NUM8tt LABORATORY SOOK NUM8tR - PAGE
'/,. ,g'3 !

!
1

Tht. serm sen.4.t. of
. Original - Laboratory eepy!

Ca.ory - R..elt. sepy

Ptah - ant.r.L4honetery sepy
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,

*

i

|

|
.



. _ ._ _ . _

o ..
.

4

' " ' " " THE B BCOCK & WILCOX COMPANY
l CHEMISTRY LABORATORY

ANALYSIS REQUEST Lynchburg Research Center'

1

/ / DUE DATEREQUESTER CHARGE NUMBER DATE
su + p+ve4/I c H Yv90 -0 I Y / J 'f / S 5 ,

_

; PRIORITY (st.s ReveRss or usT corn

A B C D

RADICACit'JE TEST NUMBER
NUMBER OF SAMPLES 3

NON-RADIOACTIVE
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& RW , 6 3w , wf 3 3 C

l

l

SPECIAL HANDLING AND DISPOSAL PROCEDUREC 1

|

|E GrVll 4/ $ 444 (H15 b |

|
*

DESCRIPTION OF SAMPLES AND DESIRED ANALYSIS UNOLUDE MAXWUM DEstRED ERROR UMrTS)

low NLLGV $ ]~//fi L S /~0 tt cc* m p ou rn A

|

RESULTS |
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62W 4/24/85 5/06/85 5/17/85 Average ' Std Dev % ERR
C 0.0745 0.0843 0.0813 0.0800 0.0050 12.5) MN 1.5100 1.6100 1.5400 1.5533 0.0513 6.6
P 0.0175 0.0181 0.0174 0.0177 0.0004 4.3
S 0.0150 0.0154 0.0118 0.0141 0.0020 28.1
NI 0.5420 0.5330 0.5360 0.5370 0.0046 1.7

| CR 0.1660 0.1710 0.1700 0.1690 0.0026 3.1
l MO 0.3840 0.3800 0.3810 0.3817 0.0021 1.1

SI 0.4860 0.4810 0.4520 0.4730 0.0184 7.8
V 0.0042 0.0043 0.0045 0.0043 0.0002 7.0;

CU 0.1830 0.1880 0.1840 0.1850 0.0026 2.9;
i TI 0.0026 0.0020 0.0019 0.0022 0.0004 34.9

AL 0.0646 0.0131 0.0426 0.0401 0.0258 128.9
0 0.0002 0.0005 0.0001 0.0003 0.0002 156.0

l CO 0.0141 0.0142 0.0154 0.0146 0.0007 9.9
SN 0.0035 0.0031 0.0030 0.0032 0.0003 16.5
NB <.01 <.01 <.01 <.01
PB 0.0010 0.0009 0.0006 0.0008 0.0002 49.9
ZR <.007 <.007 <.007 <.007

63W 4/27/85 5/06/85 5/17/85 Average Std Dev % ERR
C 0.0900 0.0831 0.0945 0.0892 0.0057 12.9
MN 1.5100 1.6200 1.5600 1.5633 0.0551 7.0
P

~

0.0159 0.0163 0.0158 0.0160 0.0003 3.3
S 0.0202 0.0173 0.0141 0.0172 0.0031 35.5
NI 0.5920 0.5810 0.5900 0.5877 0.0059 2.0
CR 0.0944 0.0938 0.0907 0.0930 0.0020 4.3

) NO 0.4190 0.4100 0.4150 0.4147 0.0045 2.2
SI 0.5490 0.5360 0.5200 0.5360 0.0145 5.4
V 0.0047 0.0048 0.0048 0.0048 0.0001 2.4
CU 0.3280 0.3450 0.3370 0.3367 0.0085 5.1
TI 0.0021 0.0019 0.0019 0.0020 0.0001 11.7
AL 0.0286<.001 0.0098 0.0192 ERROR ERROR
B 0.0004 0.0006 0.0002 0.0004 0.0002 100.0
CO 0.0204 0.0212 0.0227 0.0214 0.0012 10.9
SN 0.0134 0.0126 0.0139 0.0133 0.0007 9.8
NB <.01 <.01 <.01 <.01
PB 0.0017 0.0014 0.0010 0.0014 0.0004 51.4
2R <.007 <.007 <.007 <.007 -

WF336 4/24/85 5/06/85 5/17/85 Average Std Dev % ERR
C 0.0806 0.0815 0.0837 0.0819 0.0016 3.9
MN 1.4100 1.4900 1.4500 1.4500 0.0400 5.5
P 0.0106 0.0106 0.0108 0.0107 0.0001 2.2
5 0.0140 0.0156 0.0126 0.0141 0.0015 21.3
NI 0.5900 0.5730 0.5910 0.5847 0.0101 3.5
CR 0.1130 0.1140 0.1160 0.1143 0.0015 2.7
MO 0.4350 0.4260 0.4330 0.4313 0.0047 2.2
SI 0.5140 0.4900 0.4670 0.4903 0.0235 9.6
V 0.0046 0.0047 0.0048 0.0047 0.0001 4.3

i CU 0.0262 0.0267 0.0270 0.0266 0.0004 3.0
TI 0.0024 0.0018 0.0018 0.0020 0.0003 34.6

'
1

I
1
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AL 0.0343<.001 0.0148- 0.0246 ERROR ERROR
i 8 0.0004 0.0009 0.0005 0.0006 0.0003 88.0I |c0 0.0087 0.0091 0.0101 0.0093 0.0007 15.5 '

SN 0.0091 0.0088 0.0097 0.0092 0.0005 10.0
NB < .01 <.01 <.01 <0.01
FB 0.0007 0.0006 0.0004 0.0006 0.0002 53.6
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'Form LRC-138
Research and Development Division

LYNCHBURG RESEARCH CENTER "

P 'bCOCk & W.lCOXI LYNCH 8URG, VIRGINIA

)
'

.

K. E. MOORE, TECH. STAFF

b'* R. L. HOFFMANN, ANALYTICAL CHEMISTRY

Cost. File No.
or Ref. 2385-01

Subj. Date
Cu & Ni Analysis on Round Robin October 26, 1976
m i.n., e. ...., . + , .ad biwe .aly.

As I mentioned to you, I sent the Round Robin Specimens to
J & L Steel in Aliquippa, Pa. for copper and nickel analysis. Dr..

W. Wysochansky of J. & L Steel performed the analysis and reported
these results:

,

- % Cu !.005 % Ni 1 002 I

62W .174 .615
63W .327 .683
NM .113 .604 |,
SS .032 .793 !

WF--36 .036 .668 i

W C 3.2Kc, |

The analyses were performed on th "botto " of the specianens only.
Dr. Wysochansky did this analysis on a wee as a favor to ine and I
expressed B & W's appreciation to him. If you have any questions, give
me a call.

~
=-

R. L. Hoffmann

RLH:rwd

cc: C. F. Zur11ppe
E. Morgan

I
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Table 1. !Chemical Analyses of "Round Robin" Weld Samples *

[~

Weld C 2 Position in Weight Fercent
Sample Analyzed by

Remarks tC Cu P S Si Cr Ni Mn Mo V
62W B&W, Barberton 0.08 0.18 0.017 - 0.51 0.17 0.62 1.56 0.38 0.015B&W, Mt. Vernon 0.05 0.19 0.015 0.50 0.17 0.61 1.57 0.37 0.005

-

J&L - 0.18 - - - - 0.66 - - -

Range - High 0.07 0.23 0.017 0.51 0.17 0.66 1.57 0.38 0.015 I
-

- Low 0.05 0.16 0.015 0.48 0.17 0.60 1.57 0.37 0.005 i
-

ORNL - 0.18 - - 0.49 0.17 0.61 1.45 0.40 0.007 July 1978-Y-12: Top Surface 0.18 - - 0.47 0.17 0.65 1.63 0.40 - August 7, 1978
-

Y-12: Bottom Surface - 0.13 - -

'

0.43 0.17 0.63 1.64 0.31 - August 3, 1978 I
63W B&W Range - High 0.09 0.34 0.016 0.62 0.09 0.70 1.60 0.42 0.016

-

- Low 0.05 0.27 0.010 - 0.54 0.08 0.66 1.56 0.41 0.006 '

;ORNL - 0.28 - - 0.51 0.094 0.65 1.47 0.41 0.005 July 1978
,

4Y-12: Top Surface 0.24 - - 0.55 <0.10 0.72 1.64 0.42 - August 7, 1978
-

:

Y-12: Bottom Surface - 0.24 0.47 0.12 0.66 1.64 0.37
f'

- -

August 3, 1978w
bWF336 B&W Range - High 0.09 0.04 0.010 0.50 0.11 0.70 1.43 0.43 0.007 I-

- Low 0.05 0.02 0.008 0.50 0.11 0.62 1.43 0.42 0.006
--

iORNL - 0.07 - - 0.49 0.12 0.64 1.35 0.44 0.005 July 1978 $Y-12: Top Surface - <0.10 - - 0.60 0.10 0.67
1.46 (0.370.%

- August 7, 1978 [
1.45Y-12: Bottom Surface <0.10 - - 0.46 0.11 0.66

-

- August 3, 1978
J

" Samples supplied by Babcock and Wilcox Company.
b ' '

Range of results reported by Babcock and Wilcox Company. I
;

*

.,

Summary prepared by R. G. Berggren 3/29/78 I :
i

.?

. t
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24JUL85i Mr Evan Morgan
Research Specialist
Babcock & Wilcox
Research and Development Division
Lynchburg Research Center i

P.O. Box 11165 j

Lynchburg VA 24506-1165

| Dear Mr. Morgan:
The samples have been returned in a separate package. You will note numbers

i

!

i marked on the three pieces. These numbers correlate with the output data and j
| show up as the number after the decimal point: ..X. In analyzing metal samples 1|

we normally will look within the piece to assure ourselves we have homogeneity !
at some level. As you will note, on a number of elements you show problems on

lsample 63; C,P,S,Mn,Si etc. This within sample problem can obviously have an jeffect on between laboratory numbers.
|

The enclosed sheet gives my averaged values for the three samples. For some
elements the values do not agree with the computer printout sheets. This is due
to the way we calibrate and the computer sheets are not corrected for spectral ;

interferences whereas the table is corrected.

For round robin testing, probably the greatest problem is the different 3

calibration of each instrument used. This is a very difficult problem to solve. j

Even when the calibrat'ing standards are furnished with the samples, you can and 3
i

will get differing values due to the human drawing the curves or the computer
>

,

equation fitting the points. Variations of 5% are not un. usual and many times
;

are much larger at low values. When you compound the problem with non-homogeneous
samples the errors can seem large indeed. Based on the tests we made. I am
certain that sample 63 has problems both horizontally and vertically.

Outside of a few lab values, it appears to me that the agreement is good.

After you have studied the data and have any questions give me a call and I |

,

will add anything I can. '

-We looked at Ca to determine the possible presence of flux trapped in the
sarnple but it seems very clean.

incerely

0
JoAn A Norris

!
'

!
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! Analytical Values
| I

j
i ' Element 62 63 336
j

C .068 .073 .074 If .016 .015 .0097 Ii 3 I .013 .012* '

| Mn 1.570 1.575 1.413gj 474 .556 .496
,

j
i N1 .616 .685 .674
| Cr .168 .0814 ~108

i| y .0040 .0045 .004A4i Ti *0 .0016 .0017
'f75Mo *411 .426

iCu *170 .305 .0262
|Co 17 .0204 .0062.

! - Al .0196 .0030 0042g 29 .00030 .'00026 i
*

| N 3 .004 .003*
' Zr *002 .002 .002

.
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Weld Wire Heat 442011 6/9/97
,

Data Plant Source Source Mean Source Std. Dev. -

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes
'

Mt. Vernon WO -
1 - - WF-501 8086 Weld Qualification Lab No. 20419 0.028 0.630

Mt. Vernon WO -
1 - - WF-562 8061 Weld Qualification Lab No. 22544 0.030 0.650 -

Mt. Vernon WO -
1 - - WF-562 8061 Weld Qualification Lab No. 22541 0.040 0.670

RVSP Baseline Reference:
1 - BR1 WF-562 8061 Surv. Weld Block Chemistry 0.040 0.670 WCAP-9807 ;

CVN Specimen Reference:
1 - BR1 WF-562 8061 Sury. Weld Block ID - EW-1 0.034 0.723 0.033 0.685 0.002 0.034 WCAP-12685

CVN Specimen
2 - BR1 WF-562 8061 Surv. Weld Block ID - EW-2 0.035 0.709

CVN Specimen
3 - BR1 WF-562 8061 Sury. Weld Block ID - EW-3 0.034 0.728 -

!CVN Specimen
4 - BR1 WF-562 8061 Surv. Weld Block ID - EW-4 0.035 0.666

CVN Specimen ;

5 -- BR1 WF-562 8061 Surv. Weld Block ID - EW-5 0.035 0.699 [
CVN Specimen

6 -- BR1 WF-562 8061 Sury. Weld Block ID - EW-6 0.035 0.751

CVN Specimen I
'7 - BR1 WF-562 8061 Surv. Weld Block ID - EW-7 0.031 0.683 I

'CVN Specimen
8 - BR1 WF-562 8061 Surv. Weld Block ID - EW-8 0.032 0.673 ;

CVN Specimen [
9 - BR1 WF-562 8061 Surv. Weld Block ID - EW-9 0.029 0.668 s

CVN Specimen i

10 - BR1 WF-562 8061 Surv. Weld Block ID - EW-10 0.029 0.686 ,

CVN Specimen

_ 11 - BR1 WF-562 8061 Surv. Weld Block ID - EW-11 0.034 0.616 i

CVN Specimen
12 - BR1 WF-562 8061 Surv. Weld Block ID - EW-12 0.033 0.651

CVN Specimen !

13 -- BR1 |WF-562 8061 Surv. Weld Block ID - EW-13 0.033 0.698 i

i

Page 1
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Weld Wire Heat 442011 - 6/9/97

Data Plant Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes

CVN Specimen
BR1 WF-562 8061 Surv. Weld Block ID - EW-14 0.031 0.65614 -

CVN Specimen
BR1 WF-562 8061 Surv. Weld Block ID - EW-15 0.033 0.66615 -

CVN Specimen Reference:
1 - BR1 WF-562 8061 Surv. Weld Block ID - EW-46 0.031 0.655 0.032 0.656 0.003 0.010 WCAP-14241

CVN Specimen
2 - BR1 WF-562 8061 Surv. Weld Block ID - EW-52 0.029 0.647

CVN Specimen
3 - BR1 WF-562 8061 Sury. Weld Block ID - EW-55 0.028 0.638

CVN Specimen
4 -- BR1 WF-562 8061 Surv. Weld Block ID - EW-48 0.031 0.655

CVN Specimen
5 - BR1 WF-562 8061 Sury. Weld Block ID - EW-49 0.031 0.650

CVN Specimen
6 - BR1 WF-562 8061 Surv. Weld Block ID - EW-50 0.032 0.661

CVN Specimen
7 - BR1 WF-5S2 8061 Surv. Weld Block ID - EW-51 0.033 0.667_

CVN Specimen
8 - BR1 WF-562 8061 Surv. Weld Block ID - EW-53 0.028 0.648

CVN Specimen
9 -- BR1 WF-562 8061 Surv. Weld Block ID - EW-54 0.027 0.644

,

CVN Specimen
10 - BR1 WF-562 8061 Surv. Weld Block ID - EW-56 0.034 0.668

CVN Specimen
11 -- BR1 WF-562 8061 Surv. Weld Block ID - EW-57 0.033 0.656

CVN Specimen
12 - BR1 WF-562 8061 Surv. Weld Block ID - EW-58 0.036 0.658

CVN Specimen
13 -- BR1 WF-562 8061 Surv. Weld Block ID - EW-59 0.036 0.671 |

; CVN Specimen
'

14 - BR1 WF-562 8061 Surv. Weld Block ID - EW-60 0.036 0.667

RVSP Baseline Reference:
I 1 - BR2 WF-562 8061 Surv. Weld Block Chemistry 0.040 0.640 WCAP-11188

CVN Specimen Reference:
1 - BR2 WF-562 8061 Surv. Weld Block ID - FW-1 0.032 0.704 0.032 0.699 0.003 0.043 WCAP-12845

Page 2
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Weld Wire Heat 442011 6/9/97

Data Plant Source Source Mean Source Std. Dev. .

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes
CVN Specirnen

2a - BR2 WF-562 8061 Surv. Weld Block ID - FW-2 0.026 0.623
CVN Specimen

2b - BR2 WF-562 8061 Surv. Weld Block ID - FW-2 0.028 0.635
CVN Specimen !

3 BR2 WF-182-1 8754 Surv. Weld Block ID - FW-3 0.031 0.679-

CVN Specimen
4 - BR2 WF-1821 8754 Surv. Weld Block ID - FW-4 0.029 0.644

CVN Specimen
5 - BR2 WF-562 8061 Surv. Weld Block ID - FW-5 0.032 0.699

CVN Specimen
6 - BR2 WF-562 8061 Surv. Weld Block ID - FW-6 0.034 0.765

; CVN Specimen
7 - BR2 - WF-562 8061 Surv. Weld Block ID - FW-7 0.034 0.754

CVN Specimen
8 - BR2 WF-562 8061 Surv. Weld Block ID - FW-8 0.031 0.673

CVN Specimen
9 - BR2 WF-562 8061 Surv. Weld Block ID - FW-9 0.034 0.724

CVN Specimen
10 - BR2 WF-562 8061 Surv. Weld Block ID - FW-10 0.035 0.747

CVN Specimen
BR2 WF-562 8061 Surv. Weld Block ID - FW-11 0.033 0.71111 '-

CVN Specimen
BR2 WF-562 8061 Sury. Weld Block ID - FW-12 0.031 0.68812 -

CVN Specimen
13 -- BR2 WF-562 8061 Surv. Weld Block ID - FW-13 0.035 0.750

CVN Specimen !

14 -- BR2 WF-562 8061 Surv. Weld Block iv - FW-14 0.032 0.698
CVN Specimen

15 -- BR2 WF-562 8061 Surv. Weld Giock ID - FW-15 0.031 0.685
CVN Spectmen Reference:

1 - BR2 WF-562 8061 Surv. Weld Block ID - FW-51 0.033 0.724 0.033 0.723 0.002 0.024 WCAP-14228
CVN Specimen

'Surv. We'{ Block ID - FW-54 0.034 0.7112 - BR2 WF-562 6081
CVN Specimen

3 - BR2 WF-562 8061 Surv. Weld Block ID - FW-57 0.033 0.714
CVN Specimen -

4 -- BR2 WF-562 8061 Sury. Weld Block ID - FW-53 0.038 0.780

Page 3
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Weld Wire Heat 442011 6/9/97

Data Plant Source Source Mean Source std. Dev. . '

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes
CVN Specirnen

5 - BR2 WF-562 8061 Sury. Weld Block ID - FW-55 0.035 0.737
CVN Specimen

6 - BR2 WF-562 8061 Surv. Weld Block ID - FW-56 0.033 0.728
CVN Specimen

7 - BR2 WF-562 8061 Surv. Weld Block ID - FW-58 0.032 0.752
CVN Specirnen

8 - BR2 WF-562 8061 Surv. Weld Block ID - FW-59 0.032 0.743 ;

CVN Specimen
9 - BR2 WF-562 8061 Surv. Weld Block ID - FW-60 0.031 0.730

CVN Specimen
10 - BR2 WF-562 8061 Surv. Weld Block iD - FW-46 0.032 0.711 !

CVN Specimen-

11 - BR2 WF-562 8061 Surv. Weld Block ID - FW-47 0.032 0.728
CVN Specimen

12 - BR2 WF-562 8061 Surv. Weld Block ID - FW-48 0.031 0.703
CVN Specimen

13 - BR2 WF-562 8061 Surv. Weld Block ID - FW-49 0.032 0.687 ,

CVN Specimen
14 - BR2 WF-562 8061 Surv. Weld Block ID - FW-50 0.033 0.703 .

CVN Specimen
15 --- BR2 WF-562 8061 Surv. Weld Block ID - FW-52 0.033 0.695

,

t

.
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THE BABCOCK & WILCOX COMPANYPDS 93'WL-y
POWER GENERATION GROUP

MT. VEENON. INDIANA

'0RD OF FILLER WIRE QUALIFICATION TEST TEST N0.WF 501"

flLLER o g g tg g icAllD" CORE W IRE HEAT NO.
e D l!.ME T E R EL M 8 M d QCg g ggon

12-2-WQI-32 SFA-5 17-69 Linde 44B MnMcNi h42011
3/16" Auto Sub Arc Linde #60 Lot 6066
YOLTS: TRAVEL SPEED llPM) TYPE OF CURRENT AMFERL5 PURCHASE ORDER NO.

34-37 14 AC h50-800 675608 JR

CliEMICAL ANALYSI S

LAlf NO. PAD C. CR. Ni. NN. 51. P. S. MO. C L) . V. CO. AL.

V(ndor BareWire

20k19 M 8V* .039 .09 .63 1.55 52 .012 .o15 .46 .028 .003

DROP WElGHTS

HEAT TREATMENT TEST NO. TEMP (OF.) RESULTS TNDT

+20 NB.NB |WF Sol *

[ 1100 - 1150 F for 50 HPS FURNACE COOLED TO
600 F @ 15 F/HR.

TENSILE PROPERTIES |

|utTIMATE YlELO PT. %ELONG. % REO. OF
TEST NO. HEAT TREAThENT STR. PSI PSI 9. 2 %OF FS E T AREA f

501 ABOVE 93,750 68,000 25.0 62.0 |
|~

l
CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD |

HE AT TRE ATMENT TEST NO. FT./LBS. LAT.EXP. % SHEAR TEST NO. FT./LBS. LAT,EXP. % SHEAR

WF501 51 .037 80 WF 501 71 .057 100

ABoVE 1/4T So .037 75 1/4T 69 .057 100
|

+70 64 .051 95 +150 69 .057 100 |

|

WF 501 70 .056 100 WP 501 78 .062 100 i

1/4T 63 .048 90 1/4T 79 .065 100 |

+100 73 .o58 100 +200 74 .o61 100

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED

NAVSHIPS . 2SO/ISOO.1
X*

ASME . CO*N* L NUCLE AR

STEAM GENERATORS
MICRO OR MACRO
F I SSLIRE ANALYSIS.

GROOVE WELD TEST
WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN

RADIOGRAPHIC EXAMINATIONTESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA.
ACCEPIABLETION AND IS IN CONFOkMANCE WITH ALL REQUIREMENTS.

* GROOVE WELD IDW CU IOWP

FEBRUARY 13, 1975
|RE FOLIO NO. DATE

'

k|GNED OFLUX FOLIO NO. *

FEB 131975'

(!ORKS INSPECTION AGENCY

R' hObbbab
ONTRACT NO. INSPECTOR
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PDS 9354 -a THE BABCOCK & WilLCOX COMPANY
POWER GENERATION GROUP'

.

| MT. VERNON. INDIANA,
,

4

*CORO OF EILLER WlRE QUAllFICATION TEST itsi lio.WF 501 ,

!! '' ) OIAMETER nifiPSLIEFH&Hil'* ' ' "" "14 6P t M ' ""'" N * ini .ni al No.-
'

3/16,," 12-2-WQI-32 SFA-5.17 Linde 44B MnMoNi Low Cu - P: bdIj Auto Sub Arc Linde #60 Iot 6066

| WCLTS: . TRAVEL SPEED llPM) TYPE OF CURRENT AMPE RL 5 PUR(.HASF OfWf R No,

j 34-37 14 AC 450-800 675608 JR

I CllLMICAL ANALYSl'i.

LAB NO. PAD C. CR. NI. MN. S1. P ., S. Mo. Lu. V.. a n. At ,

i Vendor BareWire .10 .11 .64 2.00 .08 .010 .012 .43 .03 .002 .021

20419 M" .039 .09 .63 1.55 .52 .012 .015 .46 .028 .003
;

i

{ DROP WEIGHTS

I HEAT TREATMENT TEST NO. TEMP.(Of.I Rf$ULTS INDI
1

( 1100 - 1150 F for 50 HRS FURNACE COOLED TO WP 501 +20 NB.NB
600 F @ 15 F/HR.0i

*
|

| |
4 |

| .i

!
! -

TENSlLE PROPERTIES 1
'

} ULTIMATE YlELD PT. %ELONG. % RED. OF
TEST NO. HE AT TREATbENT STR. PSI PS I e . 2 %0F F SE T AREA4

WF 501 ABOVE 93,750 68,000 25.0 62.0

t n',

{ CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
'

' HE AT TRE ATIENT TEST NO. FT./LOS. LAT.EXP. % SHEAR TEST NO. FT./LBS. LAT.EXP. % SHEAR

i WF501 51 .037 80 WP 501 71 .057 100 |

i ABOVE 1/4T 50 .037 75 1/4T (n .07/ 100
l +70 64 .051 95 +150 60 .057 100
b
2

WP 501 70 .056 100 WP 501 78 .062 1004

; 1/4T 63 .048 00 1/4T 79 .065 100 j

j +100 73 .058 100 +200 74 .o61 100 |
|

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
' FACE ROOT SIDE

NAVSHIPS . 250/9500 1
X*

' ASME . Cohe4* L NUCLE AR

MICAO OR MACR 0
FISSURE ANALYSIS. gg{Q'

#
YtE HEREBY CERTIFY THAT THE ABOVE MATERI AL HAL B GROOVE WELD TEST

TESTED IN ACCORDANCE WITH THE ABOVE LISTED S$$C O * RADIOGRAPHIC EXAMINATION

TION AND IS IN CONFOkMANCE WITH ALL REOUIREMENTS. ACCEPTABLE low Cu - P UP TO ASME
*GB00VE WELD IDW CU IDWP CODE 1974 wmm ADDENDA

564- FEB 1 " 07 FEBRUARY 13, 1975WlRE FOLIO NO. gg7g

kiGNEDFLUX FOLIO NO. *

FEB 131975
'

*

CORKS INSPECTION AGENCY

NCONTRACT NO. INSPECTOR
*

_-. . . _ . .
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' ~ Y -~ REVISED: 4-18-75
'

; PDS 9 W A $- . THE BA,BCOCK:,&,WILCOX COMPANY
l #. . ,. power GENERAT|ON GROUP REVISED: 1-6-76#'

''
.

| ^ ~ , 9, / MT; vCHNON. INDIANA '
4g-

. *
it ,.

s r:.q. ,
,

I ''"'ORD.;OE.- F I L LER W I RE QU A L I F I CAT I ON -TEST b TEST N0.WF 501
4

| FIAMETER ' a= EL[Qagp[,}f,ggggggjpn . , w M LLLa sjgg,ggsy[ggsca m n- CORE WIRE HEAT NO.
|# 12-2-WQI-32 SFA-5.17- Linde'44B' MnMoNi Iow Cu --P

' *

- 3/16,, - Auto Sub Arc Linde ipdO Lot d006
..

O2011-

)
| VOLTS: TRAVEL SPEED LIPM) TYPE OF(CURRENT - AMPERL5 PURCHA5E ORDER NO.

d@ib: 450-800' 675608 JRj 34-37 - - - 14 AC

W -r.- u,. .CHEMl'CAC ANALYSIS
. 4 '

i

LAB NO. " PAD C. CR. NI. MN. $ 'IN $PI S. MO. CU. V '. CO. AL.
'

$

j Vcndor BareWire .10 .11 .64 2.00 .082 010 .012 .43 .03 .002 .021 |
.

| 20419 N' .039 .09 .63 1 55 '.52 <'. 012 .015 .46 .028 .003
'

* ' ",;:CM %W,
~

' DROP WElGHTS.

{ HEAT TREATMENT 2/ 4 TEST NO. TEMP. ('F . ) RESULTS TNDT.-

$ 1100 - 1150 F for 50 HRS FURNACE COOLED TO "- * WF ' 501 XiB0 -0 -

Ih
j 600 F 0 15 F/HR. .W ' 0-

_go F NB.NB
; VR. _ho F NB J'..

{ ;M
'

. m. . .-
t

( TENSlLE PROPERTIES,

~ Y dULTIMATE YlELD PT. SELONG. % RED. OF$TEST NO. HEAT TREATENT ** s' ' STR. PSI PSl S.2% OFFSET AREA

501 ABOVE 93,75o 68,000 25.0 62.0'

|~ $ rw

CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD,

4 HEAT TREATW NT TEST NO. FT./LBS. LAT.ExP. % SHEAR TEST No. FT./LBS. LAT.ExP. % SHEAR
!

I WF501 51 ~ * .037 80 WF 501 71 .057 100
|ABOVE 1/4T 50 - .o37 75 1/4T 69 .057 100

i +70 64 .051 95 +150 69 .057 100 i

!
| WP 501 70' .056 100 WP 501 78 .062 100
: 1/4T 63 .048 90 1/4T 79 .065 100
j +100 73 . , - .058 100 +200 74 .061 100
4

) GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
- FACE ROOT SIDE,

! NAVSHIPS . 250/1500 1
i X*

,

; ASME . COMM'L NUCLEAR
I

STE AM GENEHATORS |! MICR0 OR MACRO ,

FISSURE ANALYSIS. ''APR 18 ' |
| !?E HCREBY CERTI FY THAT' THE ABOVE MATERI AL HAS. B GROOVE WELD TEST i*

} TESTED IN ACCORDANCE WITH THE ABOVE LISTED SIIC G * uDiocRA, sic ExAMI Tion

f TlON AND ' IS IN CONF 0FtMANCE WI TH ALL REQUIREMENTS. ACCEPTABLE Iow Cu - P UP TO ASME |

j *G100VE WELD IOW CU IOWP CODE 1974 WINTER ADDENDA
1
a

FEBRUARY 13, 1975 -

...dE FOLIO NO. DATE

FLUX FOLIO NO. IGNED*

.

*
WORKS i AGENCY

CONTRACT NO. NSPECTOR -j . J / /,
i
1

. .-. , . _ - . - --,
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PDS 9352-3 THE BABCOCK & U!ILCOX COMPANY
POWER GENERATION GROUP

MT. VERNON. INDIANA

70RD OF FILLER WIRE QUAllFICATION TEST TEST NO. WP 562

hOtAMETER E LQ gegpgggcg g gg j ose FALLEA o g gt g scATich CORE WIRE HEAT NO.

12-2-WOI-92 SFA S.17 American chnin A cable-Tow cu. Tow P MnMoNi,

9/16" Auto Sub Arc T.inde 80 Por T) Tot No. 8061 hh2011
VOLTS : . TRAVEL SPEED (IPM) TYPE OF CURRENT AMPERL5 PURCHASE ORDER No.

34 40 12-18 AC 500-850' 675608 JR

CHEMICAL ANALYS|S

LAB NO. PAD C. CR. N1. MN. St. P. S. MO. CU. V. 00. A l. .

V ndor Bare Wire.10 .11 .64 2.OC .08 .010 .012 .43 .03 .002

22544 croove .066 .lo .65 1.44 .h7 .012 .olo .48 .o3 <.01
Spec. Required .035- Info .45- 1.20- 30 .63012 max 015mac.30- . loma < .05m tx

.12- Only .60 1.70 DROP WEIGHTS .60
HEAT TREATMCNT TEST NO. TEMP. (oF . ) RESULTS TNOT

1100-1150F FOR 50 HRS FURNACE COOLED TO WF 562 +50F NB. NB
600F @ 15F/HR 1/4 T

TENSILE PROPERTIES

ULTlWTE YlELD PT. %ELONG. % RED. OF
TEST No. HEAT 1REATENT STR. PSI PS I e . 2 %OF FS E T AREA

_

.562 ABOVE 81.000 64.000 28.0 62.0
I

CHARPY V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
HE AT TRE ATMENT TEST No. FT./LBS. LAT.EXP. % SHEAR TEST NO. FT /LBS. LAT.EXP. % SHEAR

ABOVE SEE APPAr'HFD RMEN

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
FACE , ROOT SIDE

NAVSHIPS - 250/1500 1

ASME . COsed'L NUCLEAR

MICRO OR MACRO
FiSSURI ANALYSIS.

r!E HEREBY CERTIFY THAT THE ABOVE MATERIAL HA BEEN Groove wCLD TEST

TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECiFICA. RADIOGRAPHlC EXAMINATION

T|ON AND lS IN CONFORMANCE WlTH ALL REQUIREMENTS. ACCEPTABLE
'Up to ASME Cod: 197h Winter Addenda (Iow Cu, Iow P)

DATE July 18, 1975 }. W ,,lRE FOLIO NO. 564- 2 h0G11_1$5
FLUX FOLIO NO. 550-061 g [*? -

SIGNED

r.'OR K S Mt. Vernon '

INSPECTION AGENCY
s

CONTRACT NO. Folio Items INSPECTOR J



_ _ . - . _ . _ _ _ _ _ . . . _ . _ . _ . . . . . . . _ _ . . __ . . _ _ . . . . ._,_

IMPACT TEST RESULTS *

*

- -
-

__
-,

e
,

. JOB IDENTIFICATION we 5(2 ,

- -
, <

DATE August 11, 1975 TEST IOCATION - 14 T -

. .

. .

- TDIP. FT. LB. LATERAL % SMR NN'

( F.) VALUES AVG. EXPANSION

+250 82 81 76 OO .077 .074 .07h 100 100 100

)) .064 .068 .071 100 100 100- 150 72 81 77 ,

'

^100 70 65 73 39 .o66 .061 .065 85 80 90

+ 70 67 66 48 O .057 '.054 .042 80 .75 50

* 40 56 36 56' h9 .o45 '028 .o46 65 30 65. .

^ 10 N4 44 39 $1 .033 .032 .030 30 30 25
' 3o .021 .026 .022- lo' 15 lo=> - 20 28 32 31

*C <

- 52 14 21 26 2O .012 .018 .020 5 5 5C
I

-100 21 lh 5 .014 .007 .003 5 0 '
.

>

%

t
~

. t

't

!

4

4-

- r

-

et

t

- _. . - _ - - . _ _ _ - _ _ . _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Pus 975M-1 THE BABCOCK & .OXCOMPANh. !s m -
*

POWE2 GENECATION GROUP Reviced 10/18/76 . i
*

MT. VEllNON. IN!!ANA |
WF 562RECORD OF FILLER WIRE QUALIFICATION TEST TEST no.

*0.C. TECHNICAL WELDINS
A O FOLIO NO. VENDOtt CPROCEDURE PROCESS SFA SPEC. CLASSIFICATION DIA. bM) P,U HEAT CR LOT NO.

T ,

MnMoNi American Chain...

12-2-WQI-32 .Aut6 SFA 5.17 Iow Cu.Ibw .P ' 5/32" 56keol and cable 575608 JR hh2011. f
Sub - rtux ,

Arc SrA SPEC. CLAS$1rtCATION PARTICLE SIZE PURCHASED FOLIO Mo. VENDOR LOT NO.
r0R CONTRACT

,

v

SFA S.17 20XD $59 061 Linde ' 80 8061 i-
1

!

08PERAGE vg(TAgE yggyg{. WIRE FEED CONTACT TO SHIELDING GAS
APPLICATION

SPEED Q PM) SPEED (IPM) WORK llN) TYPE FL9p,3g u i
oCSP DCRP AC DCSP DCRe AC

- 500- 34-40 12-18 ,

|850
|

1

CHEMICAL ANALYSIS -
,

LOCAT1086 LAS NO. C Pti P S S1 Cr Ni Mo Cu Cb Ta Co N V i
kVendor Bare W121 .10 2.00 .010 .012 .08 .11 .64 .43 .03 ^ .002.

Groove 225h4 .066 1.44 .012 .010 .47 .10 .65 .48 .03 ' 401 . !
Undiluted-Pad .061 1.36 .013 .olo .46 .095 .65 .42 .034 . .005 j

4

-

-
,

I

. |

.

I

FERRITE' ANALYSIS APPLICATION APPROVED WE HEREev CERTirY THAT THE A90VE
MATERI AL HAS BEEN TESTED IN ACCOR. !

PERCENT FERRITE NLSe8ER
LOCATION ODES ACCEPT REMCT DANCE WITH THE ABOVE LISTED SPECl. f

5.0. D.O. F. S. D.D. F.S. FICATION AND R$ IN CONrOfteANCE '

HAVSHIPS 250/1500
'

IAITH ALL REDUIREMENTS. -

'

~
.

>

NUCLEAR
'

[f.denka
ash 8E CODE Cones *L.

A MATERIAL APPROVAL ,

___

UU I"LR 13(b DATE N Ober 18. 1976ASME CODE FOS $3L
SleeED W/LQ |

' l bN b CONTRACT NO. / . i

!INSP. /
Ar@gCy

APPLICAft0N INSPECTOR ,

I

:
--_ . _ _ _ _ _ _ - _ _ - _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . >



- ._

|< ~ . . .

!' - . . . .~. . . . ...

PDS 9[$h-1 R[v[RSC l
~

,

1 RECORD OF MECHANICAL TEST RESULTS w 562 IHEAT TREATuENT Test No,
,

, | 1100-ll50F for 50 hrs. furnace cooled to 600F 15F/hr. |

| DROP WElGHTS |
*

,

ttue. Rtsutis 3 itur. Rtsutis g itwe, Risutrs 3 ftur. Rtsutts E ra01-

~+50F NB,NB B E
- E E l

l.

Y TENSILE PROPERTIES j-

TEST NO. TEST TEuPERATURE P 6 FF5Et AR'tA

i UF 562 ABOVE '81.000 64.000 28.0 62.0 |'

4

CHARPY V. NOTCH IP4'ACT TES1j,' 240 FT./LB. ENERGY LOAD
'

Tour. Fr./tes. Lat. cxe. .sataR Trup. rT./tes. LAT. cxp. s sataR True. rT./tes. tar . txe ., s sut4R j j.

+250 82 .0 77 100 +10 39 .030 25 j
'

81 .o7h 100 -20 28 .021 10-

'r
76 .07h 100 32 .026 15 -

+190 ?? .06h 100 31 . opp 10 -

81 .068 100 -50 14 ~ .012 5
77 .071 100 91 .016 9 - )

+70 67 .057 80 26 .020 5 2 |
66 .osh 75 -100 21 .014 5 .

48 .c42 so lh .007 0 :
40 s6 . ohs 6s 5- .003 0

vi .028 to +100 70 .066 85 i
'

56 .046- 65 6s .061 80
+10 hh .099 90 79 .065 oo

# h4 .092 90

|
GUIDED BEND TESTC NICR0 OR WACR0 1

FI5sURE ANALYSIS |RACE ROOT Slot-

!

_ _ .

C04(ENTS OR HISCELLANEOUS RESULTS.

~

.

.

.

.

NON DESTRUCTIVE EXAMINATION 'g
TYPt ACCCPT RtJFCT

*

r.T.
. .

u.T.

Final Weld
,,7,

u.T. oATg October 10, 1976

n suAt
& sicNED e

Y g.
s .. .

*
.
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*
POWE2 G

''4 TION GROUPR$ vised 11/1/76 Revised 10/18/7MT. W , IN3tANA '

RECORD 0> -ilLLER WIRE 00AL| FICAT10N TEST TEST No. W 262-2' *

0.C. TECHNICAL WELDING ELECTRODE
,

PROCEDURE PROCESS SFA SPEC. CLASSIFICATION DIA..hN). PUROIASED F0ll0 No. VEND 0g PUROIASE HEAT OR LOT N4.FOR CONTRACT ORDER NO. '

MnMcNi American Chain [ ,

,

12-2-WRI-32 EAutd '' SFA 5.17 Low Cu,L6w.Pr 5/32" 564M1 and cable 575608 JR hh2011'f. - *
' Sub rLux,

Am
{ SrA SPEC. CLAS$lFICATION PARTICLE SIZE PURCHASED FOLIO NO. VENDOR LOT NO * "

FOR CONTRACTs
- ,

~. (
.

SFA S.17 20XD 559-061 Linde 80 8061 |[
-

.

'

.
.

i

IAMPERAGE VOLTAGE TRAVEL. WIRE FEED CONTACT TO SHIELDIhG GASAPPLICATION-

DCSP DCRP AC DCSP DCRP AC SPEED (IPM) SPEED (IPM) , WORK (IN) -WPE %p
500- 34-40 19-184

850 t

I t

CHEMICAL ANALYSIS
~ ' {

'

LOCATION . L AB NO. c Hn P S St Cr Ni Mo Cu Cb Co N V Al Ti 'i
Vendor Bare Wire .10 2.00 .010 .012 .08 .11 .64 .43 .03- 3. 2 .002 i'- "-

.- . _ e c. .r- ..c .
.- y 'tv. ws es ;

-

Undiluted Pad '28844 .061 l'.36 .013 .olo .46 .095 .65 .42 .034 .004 .010 013 005 .004 .008 *

il

Ta Sn R Pb Ar. Zr W N
.00h .005 .0004 i001 .005 .003 .010 .013

I
,

i
* '

a
,.

!
'

,

FERRITE' ANALYSIS
, APPLICATION APPROVED t

WE HEREBY CERTIFY THAT THE ABOVE k
MATERIAL HAS BEEN TESTED IN ACC0 %PERCENT FERRITE NUMBERLOCATION ODES ' ACCEPT REJECT DANCE WITH THE ABOVE LISTED SPECI. f

,

S.D. I D.D. F.S. O.D. F.S. 9 FICATION AND IS IN CONF 0lteANCE |

'

, " ~ RI TH ALL RfDUI REMENTS. |.

| NAVSHIPS 250/IS00 * '
t,

; .
. .

,.

. .
;

ASME CODE Coh*4'L. - ~* *
t

NUCLEAR
~

enka MATERIAL APPROVAL (
n r.'. ' 9 107C I dED ASME CODE'rOSSIL DATE ' Ocf6ber 18. lo76

? 2'Y 'KL=t SIa.ED AtLaJGuff%M--

e;.5WMn ] L FEMG CONTRACT NO. .. [ i__.

E ,g,.M e '

AGEPeCV

APPLICATION IN PECTOR
I

--

-. . .....



s Y Y;Y[=F{h.;:| )kr''2.d.>,'
r.

; k.% d Q>i
T.HE2; BABCOCK & !!!LCOX COMPANY. Revised *11/1/76

. . . . . ,

*j . ', . G.#4 *
w ' h.

' % , .%.., i .~M;. pp
'

.., 9$ ,

OWE 'GENERAT10N GROUP- . . p ; .,].u.s m.,,t. , , ,ej [ ';p y, :S+ ye?-,-
.. . . ,

,

. . ~ , . . .6. .m:.,.-
.:? 9. : ~.

,t i. ..@>-~e< .

g .<9
...

-

4 . 4 . ..r.
,, .

.

i', y ?ne.''@ttfGMyW6@s.JnMi.Ly1ECORDiOFrF'lLltER WlRE OUAl.1FICATION TEST M ..g N,@* i'VtRNon.,1No t ANA .;a[' .y
,g yt,s .,, .. .- a

Tj s %p' ,.J
' g' TEST' N0. ' WF 562' " -

- - e "

( f DIAMETERS *'*- ( EL g a g y C g g y oss- . .pmensyGt' F 8 LL U *$ f 6F)[b{ l W 3 " CORE ,WlRE HEAT NO.as-*

'

Gj: </32"g !uYc
/*P 12-2-WOT-92' SFA 5.17 ' American chain F< cable-Tow cu . Tov P MnhbNi- 'i.'.r..ar

,

' ''5 re -
hh2011 * ",-" Auto Sub~ Arc M n M 80 90y D Tnt No. 80 4

AMPERLs ,. PURCHASE OROLHTYPE OFgCUR ENT.. VOLTS tir +Mt NO .. . ..,

b;TRAVELSPEED,(IPM)Npu-18S.1r,- ''MEiAd 500-850[Nb"W 34"- @ 675608'JRM
;

4i: u"

' "Ni@ CHEMICAL'ANALYSI S M 'W'T'M h'b W D M G W3jJANQM6MMG!MiM&M747&' . .

' Lt.B.' N 0'.d NEPAD$i b i- C R'.5- ' N l'. Y MNYv, s'i 5 P. ' ' S .' MO.5 CU' V." 2CO .V - AL. ITi-
~

C

% VendorV Bare #Wird.102'' .11~- i64'" 2'007 E08E '.010 .012 .43 .03- .002 ' W" M'

;.1 22'[.'IYI Groove % TO66f $10 ' i.652 1.443 E~h7E '~012 .010 '. 48 ". 03f.4.01 **J "" ^

' ' ,

-h Undi1Ete[ ped''''M t05f .'000 ' E. 63 ' .1303 N4'@( E01h . 5012'/ '. h'2 .10 ! ~.004. 010 "' ':00h 00
'

'$' 2T 7A9. VfECb"'.OO4' Sn M : 005mW";001 t Ft&I.'001 ' As , . 006 ' Zr , 1002 ' W , ~.010 FN! .010#~M?
~

'2. st W Ji? F f4 M EAT' TREATMENT V - C D.'.#s M 14 h hh D. TEST NO. ' TEMP.(o ,)s ,* RESULTS W. I- ' TN OT Mig.-

dw C1100-1150F1FOR 50' HRS: FURNACE COOLED TO1ES bW WP 562 " ' +50F NBJ NB'M "'""# |

1'

h hi N 600Pi@.15F/HR % t W1'' M ^" '" ** M W1/h Ti ' ' <>< ' ' ' - ''Wt

f % iw.N^p #.wp,- n c.. 1 -.'" .c ww%it% WP- F ' 'a j.

s~p i ny.p:. ;;s.. l+s . c+ g. ,,w a. * . .., n. ~ ,<r~gg W . . :. . .,e..: . , 1v.
. .

1y$ p ,;:7.:.;;,e ,, S O f. . ;: . , .c- - ;.q;gf$g g;a. .e .
*

. v .r.v-;
|

-
.

p'/
|

;i rtw.; .N su .,. - ., .
'

j~ ars.*> TENSILE PROPERTIES um- '

g,1.M
s y.r.vy .; c; ,

2.c.
, gt g; ULT IMATE - ' YlELD PT. %ELONG. "%' RED.'OFN I

j,*g;g@'h7f.f
e <,

O . 2 %0F FS ET . . AREA.h. !; - T E S T,,NO ., .;. 8 1 HE AT - TREATENT .M STR. PSI PSI-
'

. .r

;.f'' y 562 ABOVE '6 81.000 6h.000 28.0 62.0' " * '
'

3 . , :n, .uu,u;n . +-: . ., r ....

1- CHARPY V-NOTCH:<lMPACT* TEST 240FT./LB. ENERGY LOAD -* '- -

et +-7. S y' SHEAT TREATENTi''' TEST NO.k F T'. / L B S'. LAT.EXP. % SHEAR TEST No. FT./LBS. LAT.EXP. % SHEAF |

- ;;,
ABOVE* 'Y " '*Ji' EUISEF'AT'PAcHrn sur'r'r '>" |

'

,m ..v. wm aggggyg . .i

y;g,w... ,- ..

A
,- .y , e . n.p . . .,

. . - ,,

. ' c. .g gy, g .. S,:m o
.

. - 4.j u

.;- 'e; -- -

, c., n,ypm -.
..

_ .-

u . . . . + ,ymeip. .
g n

. .-.

<' * GUIDED BEND' TESTS " C M M MATERIAL APPROVAL APPROVED REJECTE
* *

' FACE'' . ROOT . W ' SIDE - * * * *

. . '. ,.% g
2, . . NAVSH1,PS . 250/l500 t

.*. .

. _. .. c o % .: , . . . , , , ..
s

. _e p . ;. ., y ,;r s
.*i- , ... . ic v - ,. er,,cf* ' * ASME . COMM* L NUCLE AR ,

,,

STEAM GENERATORS : , . .
., f , . . 'MICRO OR MACRO ' d:%N..,y, D ?

.-
g

-' F I S SUR E ANALYS IS". k'- -'' * * * * '''' **.Mh'
.- ' f. t .,.

WE'HEREB[ CERTIFY'THAfTHEABOVEMATERI b#'HSfBEEN
# GROOVE WELD TEST ! W

";'1 TESTED.'IN'ACCORDANCE WITH THE ABOVE LISTED'SP,ECIFICA. RADIOGRAPHIC EXAMINATION * *

..T I ON, AND.!I S IN CONFORMANCE WITH ALL REQUIREMENTS. ACCEPTABLE - -

*Up to" ASME Code 197h Winter ' Addenda (Low 7,dt$, I3v. P)

'' Y *

bWM,,. <,dWjb ' DATE
,

. 64-20li MG1171
. .,

5 5. July 18, 1975IRE; FOLIO NO. '

FLUX FOL10 NO. 550-061 [{. A,/fSiGNED 8* M
Mau ms- ~

WORKS: Mt. Vernon N N NS EB 4' AGENCY

Folio It mCONTRACT NO. R @SPECTOR
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'..t *w t ou 1 Wa u UA t UW AN ' ItEVISED 7/11/ 713
,,, s

Porte cthtr . ciou'p REVISED 5 '2 7Q1EVISED 10/2
ut, vE NDIENA 7,

I
,

RECORD . FILLER WI RE QUAll FICATION TEST itsT No. WF-562, 1&;
.

& w z-z
| =stoiNs nCcinoot ;

9.c. i tc.. i c ai '
Ph ! e =oc u.unt rectss sra sPcc. Ct Assi r iCAT ion oiA. tim ,,,u rotto No. VENDOR *

tE A T 04 LOf NO.0 E

EF2N Low Cu 5/32 564-201*

: SFA-5-23 1%v twtoNL 3/16 564-222 Linde 675608Jn 4420118 12 _*-VQi - 3 2 Single
"Wire

SFA SPfC. CLA55tFICATIONl PARTICLE 501- EO FOLIO NO. VENDOR Grade LOT NO.| Automatig
I Fo c N RACT

Submerged on!45
'

Arc SFA-5-23 F84-EF2-FZN 20XD 559-061 Linde 80 C "t$861,8094'

| CC60

I | net ear.t vot r Ar.E inAvtt stat FEED CONTACT TO '5HtELOING GAS' % 'C''' l or.sr T R ma | Ac ocsP ocnP Ac $Pf f.D (I Ptd) SP EED (I PM) tr0RIt' ( I N ) ppg se g ,g
1500-F,0 34-40| 12-18.r .i n t '.a .10.; '

i | 1

I l i.
,

O.svtCAt A*4ALY$l5
F . nc a f ie=a t.Ap 40.

<? Hn P | S | St | Cr N1 Ho Cu Cb Ta l Co N Ti | V Af.
.

..h r 't r. U t re .10 2.00 .0101 .012 .OR IL .64 .43 .03 .002 .021
i I ,

!.i.. 9ir t ace r:roove 11el .1 273.4L 20M 1,44. 20).1_dl.2 .48 .10_. .j] .44 .04 .004 .011 .013 .007 .005 .004
, _ ._. ._. . __ _ _ _ _ . _

q . _ _ _ _ - _ . _ _ _ _ _ ___ . _SM.__ . __B l'h A S_._ 2r 11_ _
*

.005 .0007 .0006 .004 .00 3 .0103 ..

e'." dur .ic. "ndituted._ ._
_____y.,.

28844 2061 1.3G_ .Qll._J))10 .46 20')J .61 .42 034 .004 .010 .013 .008 .005 .004y
,

-

,
. _ . . _ _

_ . . _ . . _ , . . _ . _ _ _ _ . S N ___ _ _B___ .
Eb,._ _As__ _Zr_ _._._M ..

1 _ . _ _ _ _ _ _ . _ . - 2 03 .0004 .001 .005 . QO1__.J)l 0
-

: at .rs a*pt y S e 5
! APPLICATION APPROVED wt utatsy CtaTiry rnAt net aoovt

I-.. _ -

WATER 6AL HAS 9([N I( $ f( fs IN ACCOR.P F. nc f N T f f RRt f E NLtd D C '',;,, ,
( (( g,p gg 3g(g 3ANct Wint THE Apovt 615 (0 API 1

p ! t. . '.. t.",. 0.0. | f.S. F I C A f t CW AND 15 IN C0seFOsm&4nct

, _ . _ ,I _ f.. . 85 ..b._
il I
.

e
. qagg,,ges 350/g500

I <Q t- ;, g

9 6
-

. . . . _ _ _ _ _ . . ____ _R ._ {.I, ^{f j0og ccwt. gg,
q _ _ . . _ . ; s .

.

. - _ --

jj g5g j jN
. -.. _ . ! ; } ..__. .

h .I . . I U %Il - W'2

#

'
' ' , . AWE CODE (055tl

I
. _ . _ .

I
-

~

- - ..| '
. ursrnner Mc.

is !
. .-.

. __.~ ~ 7CT2 C #, 7 ___ I__.- Ta ._ _ _ _ . ._. _ _ _ _
.

.. 7, 7 a- Tuts tou cu, . , c ,,
. .. _ . . _ . . . . . ..

p ., V f' tbr- F ' i""'"'''''" ppd ..fo t u t. t,'e lds - -~ ~ ' - - - -,
. ...

!
qe

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ - _ _ _ - -- - --



__

gu,'
'

', ..-

. . , ...-

t . . .y . .
'

-j T
.

* - * .
*

.

l .

f?- 9 ) $ lap . j te. g 6 L'',8

.g, ,g .:r- % 2 , %:-1 4 p.g. ,RECORD OF MECHANICAL TEST RESULTS ,cg7 p g.,,t y.
. _ . _ .

h
1000 r/ar. ra t e o r hea t i ne ,s .,_e 500 v . vi u-. -r 1, or- -uF. iso E.'?.. .; < c e . . . -0 .

A)i--
e ~ .e n y'to r

.

, '

tV CROP w[tGHTS * * ~ ~
'

[
H(1Cu*. _|

at5v615 ingt
lu'. "t SUL 15

itM*. j R t 5 n 15 Q Ytwr. * L 9 'i, f b ] _

I IL _ . _ . ~ ~ ' " . '
+ 500 I saan U 8 _

,

1FNSILE PROPERT8E5
Uli t h' AT C virL.D P1 , %C.L.ON,G . .~s[f ,|., ,

I '''
g 5g , g rggi

1ES1 NO. TLST 1CupfRATORE $;g, p$g
.- .

81.00n 54 nco _
2_8_&_ 32,9

.'F- 5 6 2 70 F
- . _ . _ _ .

CHARPY V. NOTCH l'.*? ACT T E S T 240 FT./L8. ENERGY LCAD

f~T~EMP. |FT. /Le5. h AT ( d[.'7J
itw'. TT . /Les. LAT. tar. . SutAR | True. rf./L85. LAT. EXP. T. SMEAR _

+ 250 82 .077 100 + 40 56 .046 65 _ . . . _ ___

81 .074 100 + 10 44 .n17 in _.

76 .074 100 44 .032 30 . .

+ 150 72 .064 1.00 39 .Q30 .?s __ . . . .
,

I.
81 .068 100 - 20 28 __. 021._ 10

.

l
. ,,

17 n? r, 1<
77 . 0 7_J 1.Q.0

+ 100 70 .066 85 31 .022 10

65 .061 80 - 50 14 .012 5 _
['~

73 .065 90 21 .018 5 |

+ 70 67 .057 80 26 .020 5 I l' J
~I

66 .054 75 1 - 100 21 .014 s ! - -~ ~

48 .042 50 | 14 .007 0 1 _ . .

+ 40 56 .045 65 5 .003 0 I;
| 1...

.

1

i~T 36 .028 30/a ~~~

M'CR0 OR MAC80
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TABLE 4-1

CHEMICAL COMPOSITION AND HEAT TREATMENT OF THE .

)
BRAIDWOOD UNIT 1 REACTOR VESSEL SURVEILLANCE MATERIALS [1]I

'
1

|

Chemical Composition (wt1.) |

Lower Shell Forging Weld Metal k I'5g.yElement 490867-1/49C813-1

C .20 .066

Mn 1.33 1.44

P .007 .015

S .006 .012

Si .28 .48

NI .73 .67

i Mo .52 44 i

Cr .11 .10 |
Cu .03 _.04 ;'

(
AJ .018 .004 -

f Co .011 .011
,

I Pb .0003 .0006 |
W .005 .010

.

Ti .005 .007

Zr .005 .003

/ V .01 .005 ;

j Sn .008 .005

! As .008 .004

Cb .005 .004'

.0096 .013
N2
D .0001 .0007

1

!

! HEAT TREATMENT HISTORY

|
"

,

Temperature Time
Material ( * F) (hr) Cooling

| Austenitizing:
1600-1652 8% Water quenched |

Lower Shell
Forging Tempered:

490867 1/ 1202-1229 7% Air-cooled
| 49C8131

Stress Relief:
1100-1150 12 % Fumace-cooled

'

Weidment , ' .- < - 1100 1150 12 % Fumace-cooled'

i

0683D:10/080890 4-3
|
|

.
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<

!TABLE 4-2
_

.

-CHEMICAL. COMPOSITION OF BRAIDWOOD UNIT 1 CAPSULE U IRRADIATED CHARPY IMPACT SPECIMENS t,

.

Chemical Composition (wt.%) !

:

Specimen No.

W
'

tkt_al- EL-1 f_-i- EW-15 EW-1 EW-Z EW-1 LW-5 EM-6 EM-1 EE-S EM-9 EW-10 EW-Il EW-12 EW-13 EW-14 !
!

Fe (Matrix Element-
'

,

: Remainder by Difference) i
Mn 1.300 1.470 1.490
Cr- 0.118. 0.084 0.086 !

: Ni 0.746 0.666 0.666 0.723 0.709 0.728 0.699 0.751 0.683 0.673 0.668 0.686 0.616 0.651 0.698 0.656 !
'

Mo 0.574 0.444 0.444 -

Co <0.01 <0.01 <0.01 }
Cu 0.052 0.035 0.033 0.034 0.035 0.034 0.035 0.035 0.031 0.032 0.029 0.029 0.034 0.033 0.033 0.031 .!
P <0.01 <0.01 <0.01 !

V <0.01 <0.01 <0.01 [
i

C 0.207 0.065 0.063 j
S 0.005 0.013 0.013
Si 0.298 0.495 0.488

!

!
!

Analyses Method of Analysis j
'

Metals ICPS, Inductively Coupled Plasma Spectrometry
.

|
Carbon EC-12, LECO Carbon Analyzer :
Sulfur Combusion/ titration i
Silicon Dissolution /gravinetric !

:

i

!
^

4-4
0683D:1D/082390

,

i

i
F

I

!
'
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1

1

|
'

TABLE 4-3
i: Chemical Composition of Braidwood Unit 1 Charpy Specimens |

; Removed from Surveillance Capsule X !

i

i !
'

'

Weld Metal

Element EW-46 EW.52 EW 55 EW 48 EW-49a

| Fe %.428 96.513 96.598 96.459 %.443
i Co 0.006 0.006 0.006 0.006 0.006
i

! Cr 0.091 0.090 0.089 0.091 0.091

f Cu 0.031 0.029 0.028 0.031 - 0.031
,

Mn 1.649 1.604 1.544 1.622 1.639
,

Mo 0.464 0.455 0.453 0.465 0.464
,

Ni 0.655 0.647 0.638 0.655 0.650

| P 0.017 0.017 0.017 0.017 0.017
J

Ti 0.001 0.001 0.001 0.001 0.001

V 0.002 0.002 0.002 0.002 0.002

Al 0.009 0.009 0.009 0.009 0.009
>

i I
; As <0.013 <0.011 <0.009 <0.012 <0.013I
,

j B 0.014 0.013 0.012 0.012 0.013

Nb 0.012 0.011 0.011 0.010 0.011;.
j Ta NA NA NA NA NA

Pb NA NA NA NA NA,

Sn <0.016 <0.013 <0.012 <0.015 <0.016

, W <0.092 <0.079 <0.069 <0.091
~

<0.095!

| Zr 0.001 0.001 0.001 0.001 0.001

NA represents elements not requested for analysis
'.

,

!

-

1 E

'
4-54

4

i
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! TABLE 4-3 (CONTINUED)

Chemical Composition of Braidwood Unit 1 Charpy Specimens3

(
| Removed from Surveillance Capsule X
|
1

i
Weld Metal

i.
Element EW 50 EW 51 EW-53 EW-54 EW 56

j Fe %.427 96.403 %.505 %.551 %.475

Co 0.006 0.006 0.006 0.005 0.007

Cr 0.092 0.093 0.091 0.090 0.094;

$ Cu 0.032 0.033 0.028 0.027 0.034
'

Mn - 1.638 1.649 1.615 1.581 1.602
5

i Mo 0.471 0.473 0.456 0.455 0.476
!

[ Ni 0.661 0.667 0.648 0.644 0.668

P 0.018 0.019 0.017 0.018 0.016

| Ti 0.001 0.001 0.001 0.001 0.001
'

!

! V 0.002 0.002 0.002 0.002 0.002
|

]
Al 0.009 0.009 0.009 0.009 0.009 (

j ' As <0.012 <0.013 <0.010 <0.010 <0.010
I B 0.012 0.013 0.012 0.012 0.012

! Nb 0.010 0.011 0.010 0.012 0.012
1

| Ta NA NA NA NA NA

Pb NA NA NA NA NA
1

Sn <0.015 <0.016 <0.013 <0.012 <0.012t

i

i W <0.091 <0.093 <0.076 <0.070 <0.071.

- Zr 0.001 0.001 0.001 0.001 0.001

NA represents elements not requested for analysis

-i

i

! (
,

4-6,

.
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TABLE 4 3 (CONTINUED)

Chemical Composition of Braidwood Unit 1 Charpy Specimens
I

Removed from Surveillance Capsule X

Weld Metal Base Metal

Element EW 57 EW-58 EW-59 EW-60 ET-57 i

Fe %.521 96.546 96.589 95.856 95.979i'
I Co 0.007 0.007 0.007 0.007 0.014

Cr 0.092' O.090 0.095 0.094 0.129

| Cu 0.033 0.036 0.036 0.036. 0.046
!

Mn 1.583 1.551 1.578 1.720 1.403

Mo 0.467 0.471 0.479 0.478 0.553

[ Ni 0.656 0.658 0.671 0.667 0.736

P 0.016 0.015 0.016 0.016 0.009

ITi 0.001 0.001 0.001 0.001 0.001
,

V 0.002 0.002 0.002 0.002 0.002
|

Al 0.009 0.010 0.010 0.010 0.020)
As <0.009 <0.009 <0.010 <0.009 <0.009

B 0.012 0.011 0.012 0.012 0.013

Nb 0.011 0.011 0.011 0.010 0.011

Ta NA NA NA NA NA

Pb NA NA NA NA NA

Sn <0.012 <0.012 <0.012 <0.012 <0.011

W <0.069 <0.069 <0.071 <0.070 <0.065

Zr 0.001 0.001 0.001 . 0.001 0.001

NA represents elements not requested for analysis

l'

4-7

1

. .. .. .. .. -..-_ _ ,-- - , .



- . . .

. .
.

J

:

{ WCAP-11188 WESTINGHOUSE CLASS 2
.

!. I,
i
:
4

:

!
:

b

i

i

i COMMONWEALTH EDISON COMPANY

; BRAIDWOOD STATION UNIT NO. 2
REACTOR VESSEL RADIATION;

SURVElLLANCE PROGRAM
4

I |
; t

!
'

i
; -

i

f L'R. Singer
- )

!

| December 1986
.

h' S
j APPROVED:
' '

T. A. Meyer, Manager
.

| Structural Materials and Reliability Technology

| _-

| Work Performed Under CDEJ 106
i This document contains information proprietary to Westinghouse Electric Corporation; it le submitted

in confidence and le solely for the purpose for which it le furnished and returned upon request. This
s document and such information le not to be ;W T- M. trenomatted, diecicoed or used otherwise in-

' whole or in part without the wettten euthortantion of Westinghouse Electric Corporation, Power systems
; or eenersoon T=: :;; systene otvision,
i

-

:
4

WESTINGHOUSE ELECTRIC CORPORATION..

1 Generation Technology Systems Division
: P. O. Box 2728
| I Pittsburgh, Pennsylvania 15230

:
4

i

. . . -

.- - -



_. - -. . . - - . . - - -- - -- - - - - - . - - - - - - - - - - - - - -.

I
'

i

j WESTINGHOUSE PROPRIETARY CLASS 2

!

$ }

: TABLE A-3

| CHEMICAL ANALYSIS OF THE WELD METAL USED
j FOR THE UPPER TO LOWER SHELL CLOSING GIRTH SEAM i

i OF THE BRAIDWOOD STATION UNIT NO. 2 REACTOR PRESSURE VESSEL |
i |

! l

! |
4

'

j Chemical Compositon I

(weight %) |
1 Element
; Weld Filler Wire Heat Number 442011

| Linde No. 80 flux, Lot Number 0344

j C .066l'1 .069WI

Mn 1.44 1.45,

i P .015 .011

| S. .012 .013 i

j Si .48 .53
N1 .67 .64

| Mo .44 .46
. i ;

i 1 Cr .10 .082 0

! Cu .04 .040 l

! Al .004 .007 I.

.004 Ii Co .011 -

| Pb .0006 *< .001. .

f| W .010 < .01
i Ti .007 - .003

~

| Zr .003 <.002
) V .005 <l.002
! Sn .005 .004 |

'.004| As .004 -

j Cb .004 < 002.

i N .013 .0122

|
B .0007 < .001

) a. Chemical Analysis of " Filler Wire Qualification Test" by Babcock and Wilcox, c

Company, Test No. WF-562 {
b. Westinghouse Analyses from the Surveillance Program Test Weldment.*

,$*

i

: > .

j :.

{. A-4
; s

.
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. ..

CHEMICAL COMPOSITION OF BRAIDWOOO UNIT 2 CAPSULE U . _ _ _ _ _

'
IRRADIATED CHARPY IMPACT SPECIMENS,

'

,4 - Chemical Compositton (wt.%)
.. .

Soccimen No. Cu Ni ~C Mn' P -S Si Cr No V [9 >

___

.
-

.

FL-6 0.049 0.745 0.229 1.261 <.005 <.003 0.294 0.083 0.483 <.002 <.002 i

FW-1 0.032 -0.704 0.070 1.628 0.011 0.467 0.090 0.466 0.006 <.002
FW-7 0.034 0.754 1.687 .0.013 0.009 0.450 0.092 0.503 0.007 <.002 i
FW-14 0.032 0.698 0.068 1.583 0.009 0.009 0.088 0.458 0.006 <.002

- FW-2, 0.026 0.623 -
FW-2 0.028 0.635
FW-3 0.031 0.679 . _.

i
FW-4 0.029 0.644

'

FW-5 0.032 0.699- - !

FW-6 0.034 0.765 i.

FW-8 0.031 0.673 0.038 |
FW-9 0.034 0.724 0.010 - i

"FX-10 0.035 0.747 ,

-

,

- FW 11 0.033 0.711 !

. FW 12 0.031 0.688 ;

. FW-13 0.035 0.750 0.010 i

FW-15 0.031 0.685' -
;.

V !

. Analyses Nethod of Analysis ;
'

Metals ICPS, Inductively Coupled Pla'sma Spectrometry
_, [

Carbon EC-12. LECO Carbon Analyzer |
Sulfur Combustion / titration i !'-

,

- Sikicon Dissolution /grav! metric - !
,

Iron (Matrix Element: Remainder by Difference)
. _ i

.

47 ~'

-
;
,

.
'

._ . _ _ _ _ . _
__._._

|:
-

.

|
_ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -
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: TABLE 4-3
+ |

| Chemical Composition of Braidwood Unit 2 Charpy Specimens
'

I Removed from Surve 11mnm Capsule X
i
;

!
i
; Weld Metal

hment FW-51 FW-54 FW-57 FW-53 FW 55
I-' Fe 96.411 %.425 %.469 %.199 %.354

| Co <0.009 <0.009 <0.009 <0.011 <0.009
f

: Cr 0.094 0.093 0.095 0.104 0.097
i
j Cu 0.033 0.034 0.033 0.038 0.035

Mn 1.634 1.642 1.591 1.731 1.663
!

! Mo 0.481 0.474 0.479 0.520 O.491'

i
Ni 0.724 0.711 0.714 0.780 0.737j

i P 0.017 0.015 0.017 NA NA

Ta <0.007 <0.007 <0.007 .NA NA |

! V <0.003 0.003 0.006 NA NA
i )
{ Al <0.015 <0.016 <0.015 NA NA
f

! As <0.022 <0.023 <0.021 NA NA

B 0.006 <0.005 0.006 NA NA

Nb <0.008 <0.006 <0.004 NA NA

Ta NA NA NA NA NA

L Pb NA NA NA NA NA
1

| Sn <0.034 <0.035 <0.033 NA - NA )

{ W <0.001 <0.001 <0.001 NA NA

! Zr 0.001 0.001 0.001 NA NA

i Carbon 0.064 0.069 0.069 NA NA
!

Sulfur 0.0080 0.0096 0.0090 NA NA*

: Silicon 0.517 0.492 0.509 NA NA
.

NA represents elements not requested for analysis

,

4

45
:

b

- _ - . _ _
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TABLE 4-3 (CONTINUED)

Chemical Composition of Braidwood Unit 2 Charpy Specimens
1

Removed from Survaltwe Capsule X,

|

|
'

_

Weld Metal

Element FW-56 FW-58 FW-59 FW-60 FW-46

Fe %.380 %.330 96.336 %.412 %.425
Co <0.009 <0.009 <0.009 <0.008 <0.009

,

|
Cr 0.092 0.097 0.095 0.096 0.095

Cu 0.033 0.03 2 0.032 0.031 0.032

Mn 1.669 1.678 1.682 1.630 1.643,

,

Mo 0.483 0.488 0.492 0.482 0.474

N1 0.728 0.752 0.743 0.730 0.711

P NA NA NA NA NA
l T NA NA NA NA NA
! V NA NA NA NA NA

Al NA NA NA NA NA
As NA NA NA NA NA.

B NA NA NA NA NA
Nb NA NA NA NA NA

,

Ta NA NA NA NA NA
Pb NA NA NA NA NA
Sn NA NA NA NA NA
W NA NA NA NA NA
h NA NA NA NA NA

Carbon NA NA NA NA NA

Silicon NA NA NA NA NA

Sulfur NA NA NA NA NA|

NA represents elements not requested for analysis

(

4-6
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TABLE 4-3 (CONTINUED)
* Chemical Composition of Braidwood Unit 2 Charpy Specimens
-

e

Removed from Surveillance Capsule X
*

.

| Base
"

Weld Metal Metal
a

; Flement FW-47 FW 48 FW 49 FW 50 FW-52 FL-47
i
: Fe % 338 %.461 %.610 %.406 %.515 95.964

Co <0.008 <0.008 <0.011 <0.009 <0.009 <0.010

i Cr 0.097 0.091 0.089 0.093 0.091 0.099

i Cu 0.032 0.031 0.03 2 0.033 0.033 0.056

Mn 1.701 1.633 1.476 1.674 1.595 1.411

j Mo 0.480 0.468 0.457 0.471 0.454 0.539'

| Ni 0.728 0.703 0.687 0.703 0.695 0.804

P NA NA NA NA NA 0.010

| T1 NA NA NA NA NA <0.007

i V NA NA NA NA NA <0.003
.

l
Al NA NA NA NA NA 0.029;

| As NA NA NA NA NA <0.020
;

I B NA NA NA NA NA 0.007
i

N5 NA NA NA NA NA <0.007
: ;

Ta NA NA NA NA NA NA.

Pb NA NA NA NA NA NA

Sn NA NA NA NA NA <0.031

W NA NA NA NA NA <0.001

Zr NA NA NA NA NA 0.001
,

Carbon NA NA NA NA NA 0.223.

Sulfur NA NA NA NA NA 0.0034

'
Silicon NA NA NA NA NA 0.280

NA represents elements not requested for analysis
1
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*

Weld Wire Heat H4498 6/9/97

Data Plant Source Source Mean Source Std. Dev. ,

Point Loc. Source Weld ID Flux Lot Source Reference Cu Ni Cu NI Cu Ni Notes
Mt. Vemon WO -

1 - - WF-610 0852 Weld Qualification Lab No. 2552 0.050 0.420
Mt. Vemon WO -

WF-645 0261 Weld Qualification Lab No. 28119 0.033 0.5001 - -

!

!

i

[

I

L

r

Page 1 I

!
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._.

* a
'

- THE BABCOCX & WILCOX COMPANY*N$ 9)$4-N *

PO*xtR GENERAT1ON GROUP
MT . VERNON. IN0lt.NA

TEST NO. WF 610|

[ PcCORD OF FILLER WIRE OUAllFICATION TEST
,

|( t sautTER t t u taIp!n ctcl u'eti4 ca ' ' u ' " * 1 r. F @ ) l M ' ' ' ' ' 6'' CosE miHE HLAi No.

\ f" 12-2-UQI-32 SFA 5.17 WASA Low Cu LoWP IWolli

j Auto Sub ARC Utlk Linde SO 20 x D Lot llo 0652 H hhg8 ||

VOLTS: TRAVEL SI'EED ( i ful TYPE OF CURHENT AMPERE 3 PURCHASE Okctn No. |
|

3 -35 15 AC 500-700 678025AKh
CHEMICAL ANALYSIS

PAD C. CR. NI. MN. St. P./ 5. MO. CU. V. CO. AL.
' ' LAs NO.

Venaer Ture Wire .11' .018 .6 1.co .08 .005 .007 35 .02 .007 , _ _

25522 Groove .110 .07 .k2 1.h5 .51 (5013[ o12 2 .k2 ([.05) .006 .012 .010 2 f

99716 Undiluted .014 . 01c; .020 .007 |
DROP WEIGHTS

HEAT TREATMENT TEST NO. TEMP.(OF.) RESULTS TNOT

1100-1150F for 50 hrs. furnace cooled to 600F WF 610 -40 NB, NB

G 15F/hr. 1/hT -50 NB , IF

|

TENSILE PROPERTIES f

ULTIMATE YlELD PT. t.E L ONG . % RED. OF
TEST NO. HEAT TREATMENT S TI' . PSI PSI S . 2 %0F FSET AREA

7 610 ABOVE 83,500 65,000 27.5 65.0

|

CHARPY V. NOTCH IMPACT TEST 2aOFT./LB. ENERGY LOAO

HE AT TRE ATbCNT TEST NO. FT./LOS. LAT.EXP. % SHEAH TEST NO, FT./L85. LAT.EXP. f. SHEAR. . _

ABOVE SEE ATTTCHED SFEET.

.

J

GUIDED BEND TESTS MATERIAL APPROVAL AFPROVCO' 9EJECTiC

FACC ROOT SiOE
NAVSHIPS 250/1500.1

ASME . C08.N'l NUCLE AR

STEAM GENERATORS

MICR0 OR MSCRO
FISSURE AN!.'.i S I S .

GROOVE WELO TEST
WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN RA0 f 0GR APH f C EX AUlNA T ION ACCE? '_ __
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA.

NA i. ALL REQUIREMENTS. "UP TO AS'"2 74 Code & Winter 7;
Tgoy g lSe ntbCOf4FOhbANhCE WiTNn

hEUE
g e e Maenda9 JAN3 j:W6-

|
3. FEMING oATE ac.nuary 23, 1Civ6S h-221A9E FOLIO NO.

,

b d550-061 SIGNEDFa.UX FOLIO NO. __

?3. Vemon INSPECTION AGENCYWORKS

CONTRACT NO. INSPECTOR
,. - . -_



-. ~ . - .. __ ,, . _ - _ _ _ , ,_ _
_ _

!
*

_ . . _ _ . . _ . . _ . . ). ,.

. _ _ . _ . . . . _ . . _ . _ . _ _ . . . . . . . . . _ _. , . _ . . _ ... .

J, ,

. . -
l
.

IMPACT TEST RE ULTS ;

,
JOB IDENTIFICATION WF 610I

I .

DATE January 93. 1476 TEST LOCATION hr
1

EXPANSION (Mils)4 g g ygg g
LATERALTp1P. FT. LB.

( F.) VALUES AVG.

+200 85 89 91 88 60 69 69 100 100 100

+100 79 81 81 80 65 68 65 100 100 100

470 65 67 73 65 47 52 58 65 85 90

+40 h3 60 46 50 30 43 31 60 70 55 l
i

410 hh h9 48 h7 33 34 34 45 50 40 |
1
'

-20 3h 37 36 36 23 24 26 35 35 35

-50 22 _21 21 21 16 15 16 '15 15 15'

JAN 2G1976JA N 2 n :c m

e$ [h R. NOBLES/ Rv
--- -

. 4

4

-

|

.;*

,

J
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e rit. esnocticn asccuA co..u nas e jrus vn>5 9
POWER GL ' ION GROUP |'

MT. VE NIA.e. INDIANA :' ,Wr%5 |RECORD OF FILLER WIRE QUALIFICATION TEST TEST No.
i

'EL TRODEO . C. TEpeNI C AL WELDING w

4 * PROCEDURE PROCESS SFA SPEC. CLASSFFICATION DBA. hN) PURCHASED FOLIO NO. VENDOR PURmASE HEAT OR LOT % ! '
! FOR CONTRACT ORDER NO. ,

i

! 12-2-WQI-32 Single SFA-5.17 5/32 564-221 WASA 678025AK H44 89
! Wire rLux :3

SrA SPEC. CLASSIFICATION PARTICLE SIZE PURCHASED FOLIO NO. VENDOR LOT NO. 1 IAutomatic
Submerged ijroR CONTRACT

Arc
SFA-5.17 F72-EH14 20 X D 559-061 Linde 80 0261 |

!

I

AMPERAGE VOLTAGE TRAVEL- WIRE FEED CONTACT TO SHIELDING GAS.

DCSP DCRP AC DCSP DcRP AC SPEED (I PM) SPEED (I PM) WORK IIN) TYPE 8%7
Joint Welds 500- 34-96 12-114 1i"

|[" " "
Pad Ruilr1 tip 850

?"
e

F

iCHEMICAL ANALYSlS i

LOCATION .LA8 NO. C Hn P S Si Cr Ni Mo Cu Cb Ta Co N Ti V Al |

Vendor Bare Wire Vendor .11 1.90 .005 .007 .08 .018 .61 .95 .02 __ __ __ __ __ O .007 :
|
.

Undiluted Weld Pad 28118 .052 1.28 .013 .008 .49 .015 .56 .32 .017 . .005 i

<
.

Ton Joint Weld 28114 .070 1.95 .010 .007 .41 .026 50 37 .033 .004 ;

y

I

t
_

-
t

I i
:

fFERRITE' ANALYSIS APPL 1 CATION APPROVED WE HERE8Y CERTIFY THAT TMF. ABOYE
WATERlAL HAS BEEN TESTED IN ACC05-

I'PERCENT FERRITE NUMBER
ODES ACCEPT REMCT DANCE WITH THE ABOVE LI STED SPECl-

S.D. D.D. F. S. D.D. F.S. FICATION ANO IS IN CONFORMANCE (
elTH ALL REDUI REMENYS. |

NAVSHIPS 250/8500 . ;
-

.

'
|

1 !
NUCLEAR

' Ake/5n{ MATERIAL APPROVAL !
PIAY1 L 197E AsME CODE Couu L.

p
May .17, 1976 |R FEKi tThfG ASuE CooE roSSit DATE

Slo.ED Oh 44rdt5e -

gygggg [CONTRACT NO. ,
acoeCv j

80 UTS Joint INSPECTOR 13 MDF M
'

APPLICATION
|deld Iow Cu, P = = = = - -

_

, cm v -

>

c



__

* .
*

- , .,

.
.

,

pi-1 RIVERSE pp_gis
:D OF MECHANICAL TEST RESULTS ggg7 7pgg7,gg7 ,,,, ,,,

*

above 600F, 50 hrs at 1100-1150E 15F/hr. rate of cooling to 600F |
1 rate of heatinct

DROF WElGHTS

a'5u''S E TEMP. RESUL15 g TEMP. RI5ULTS E TNot

WESULis E tea"-
Tm .NB E -50F B B B B -50F'

.

'

s .. '
TENSILE PROPERTIES I

ULT (MATE YlELD PT, %ELONG. % RfD. OF

TEST TEMPERATURE STR. PSI PSI # .2%OFFSIT AREA

.T NO.
82.250 65.000 26.5 64.5

ROOM25

CHARPY V. NOTCH IMPACT TEST y FT./LB. ENERGY LOAD ,g
g

g7,g
'. FT./LBS.' LAT. EXP. % SHEAR TEMP. FT./L85. LAT. E X P .' % SHEAR TEMP. FT./LB5. LAT. EMP. % SHEAR

F 88 80 100 +40F 72 58 75 -50F 10 12 15

92 81 100 62 52 70 16 16 15

91 80 100 54 43 55 26 21 20.

.

T 85 78 100 +10F _"7 55 55 -100F 3 2 0

54 40 50 4 s v
b2 75 }00
84 77 100 bc 40 45 4 3 0

<

" 77 62 85 -20F h0 30 30

7h 61 85 ho 90 30
4

72 62 85 94 27 25
~

i
_

uncRo oR MACR 04

GUIDED BEND TESTE FlSSURE ANALYSIS
*

SIDE
FACE ROOT' *

_

COMMENTS OR MlSCELLANEOUS RESULTS

'

_

1 e
J

B

!

J

,NON DESTRUCTIVE EXAMINATION

TYPE ACC(PT REJFCT

r.1. MAYl 81 6 MAY 181976
.

-

Final Surfaces
R.FE G R. NOBLES, ,

rinal Weld'

g,y,

_ May 17, 1976oA7g
u.T.

Q*

n SU AL ' Fin &l SUTfaPeS
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9 1

Weld Wire Heat 3i401 6/9/97

Data Plant Source Source Mean Source Std. Dev. . .
_

Point Loc. Source Weld ID Flux Lot _Soo: Reference Cu' Ni Cu Ni Cu Ni Notes
'

Mt. Vemon WO -
1 - - WF-389 8968 Weld Qualification Lab No.15177 0.166 0.530

Mt. Vemon WO - :
1 - - WF-449 8064 Weld Qualification :.ab No.17598 0.200 0.680 |

'Mt. Vernon WO -
1 - - -- WF-472 8086 Weld Qualification Lab No.19124 0.230 0.570 <-

Mt. Vemon WO -
1 - - WF-614 0852 Weld Qualification Lab No. 25933 0.180 0.540

Mt. Vemon WO -
1 - - WF-653 0261 Weld Qualification Lab No. 28085 0.190 0.560 f

i

?
t

b

i
!
;

h

I

s

i

f
e-

[

,

&

Page 1

.
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a
, , .
.

6

en.
u- .t.. v . . u, ... .

. 389
*
*

.

! .~ ~1Lt.EF WIRE QUAllFICATION TEST nr. .

!
| . . .i . . . . g u m st D '' o i. i - '-'' '- * -

i ' 12 9 -MT '4 7 Pact M"*v e .

; - ; c.'.1 U bub AKU Liliut, bd.ou LOT 6905 I 3 '_I O1. . . , ,

..

1 ~I ' T...t secEc sieu, 1 ret Or cakch- 6-in 6.6.=a.+ .. . ,

I
i 32-34 12 450-600 642043-

i CHEMICAL ANA.'!IS
t

| C. CR. Nl. MN. $1. P. S. wo. CU. v. CO. AL.L At few. FAo

j 15177 1082 .07 .53 L.45 .41 .007 .018 '.34 .166 .029
8i I I |

,

|I I I |
j DROP % EIGHTS

HEAT TREATMENT TEST NO. T E MP. ('f . ) RClutTS TNOT|I
!! 1100-1150 F FOR 50 HRS _/ FURNACE WF389 +20 NE NB

!i COOLED TO 600 F AT 100F/HR.
1

1 -

1

a

I TENSILE PROPEPTIES
$ $
J ULTIMATE viELD PT. SELONG. t RED. OF

TEST NO. MEAT TREATIENT 37p, pg| pg ( 8. 2 %OF FSET AREA,

! ..WF389 ABOVE 84.000 66.250 25.5 64.0 i

$

! # CHARPY V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD ,

i HEAT TREATnENT TES T NO. rf./LSS. LAT.EXP. t SME AR TEST NO. FT./L95 LAT.ERP. t SHEAR

) f_vove WF389 37 .040 40 WF389 80 .079 100 -
.

i +10 43 .046 55 +200 82 .081 100

) 64 .047 50 A1 _079 100
1

i WF389 65 .067 80
1 +70 61 .058 75 1
;

1 65 .063 75 ;

i

I| GUIDED BEND TESTS uATERaAL APPROVAL APPRovEo RE;ECTEo

a FACE Ro0T SIDE
-

NAV$MiPS . 250/1500.I
1

t X
ASIE . COW 4*L MUCLE AR

|
,i

STEAW GENERATOR $!6 ,
,, , , , , ,

_ [ f it silH4 ANALYbib. j
1 G"00VL 'LLD TEST

CfE HEREBY CERTIFY THAT THE ABOVE MATERI AL HAS BEEN| RAoiosR APwie ExaminationTESTED IN ACCORDANCE nlTH THE ABOVE LISTED SPECIFICA-*
*

TION AND I$ 1h CONFORMANCE WlTH ALL REQUlREnENTS.

i
<

! I'EB
j Y.'pt FOLIO NO. 564-770 DATE FFRRTIARY 17_ 1974

r: !O NO. J59-063 L G //dWuSiONEo.

| MT. VERNON INSPECTION AGENCY

REM
-- - INSPECTOR

,-;

. _ . . - . _ _ -. ..
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1 THE BABCOCK & WILCOx COMPANY
. . r:. .

POWER GENE R AT ION GROUP
MT. VERNON. INDIANA

WF449TEST N0.

('!CORDOFFILLERWIREQUALIFICATIONTEST"l W 2Pbi:P H8ttil a " ""' "h W ? lW '" '" COHE WlRE HEAT NO. |
..3,

12-2-WQI-32 PAGE MnMoNi
|

i 5/32" AUTO SUB ARC LINDE #80 LOT 8064 31401
'

TRAVEL SPEED iIPM) TYPE OF CURRENT AMPEHE5 PURCHA5E ORDER NO.
, , ,

34 12 450 thru 700
CHEMICAL ANALYSIS ,

i s. ., sad C. CR. NI. MN. St. P. S. MO. CU. V. CO. AL.

17598 .089 Nil .68 1.40 .39 .012 .009 .31 .200 .015

DROP WEIGHTS

HEAT TREATMENT TEST NO. TEMP.(o .) RESULTS INOTf

11do-1150"F FOR 50 HRS. WF449 +20 NB_NE

FURNACE C00EED TO 600 F
'

i

~5T 10''F/HR.

TENSILE PROPERTIES

ULT I MAT E Y1 ELD PT. %ELONG. % R ED . OF
t t '. f No. HEAT TREATENT STR. PSI PSI 8. 2 %OF FS ET AREA

i ABovE 80,500 61.500 26.5 61 4 . _
E'E/ 'i9 i iL

j CHAR?Y V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
~

HE AT TRE ATENT TEST NO. FT./LBS, LAT.EXP, % SHEAR TEST NO. FT /LBS. LAT.EXP. % SHEAR

ABOVE SEE ATTACHFD SHEEP

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED

''6 ROOT SIDE
NAVSHIPS . 250/1500 1

ASME . COMM*L NUCLEAR

STEAM GENERATORS
wi . us u,e
ee a4,....,,,

G"00V8 *8 8 l' ILSI
"'''*"t') IT.RTIFY THAT THE ADOVE MATERI AL HAS BEEN

RADIOGRAPHIC EXAMINATION'' ** l '. ACCORDANCE WITH THE ABOVE LISTED SPECIFICA.
' ' **

8 .' IN CONFOkMANCE WsTH ALL REOUIREMENTS.' *

AUC h$ ATE AUGUST 13, 1974a ii IeL:0 NO. 564-220
'

559-063 R. N l4,9Nc0 gg.' /dW. _gf Q .. . ..tio NO, 3

AtJG181974MT. VERNON INSPECTION AGENCYA -

&b
,

r t '. ' t. A r t NO- INSPECTOR
|

.

1
- _
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', *
, ,

* % e s
*

e
.,....

*

I

,

- CHARPY-V TRANSITION CURVES
.

CONTRACT DATE I

I
CUSTOMER COMPONENT j

SERIAL NO. *HEA'T NO. i
1

!
TEST SPEC. WF449 TEST IDCATION

_

|

TEMP. LATERAL I

(OF) FT. LBS. EXPANSION 7. SHEAR
r

| +150 79 77 78 .066 .064 .066 100 100 100

+100 65 64 62 .058 .056 .0s1 9s os 90

+70 54 57 61 .046 .ns1 - .nsR Rn Rn as

I +40 52 49 48 .044 .040 .041 65 60 60 i
' |

+10 39 38 36 .099 .000 097 1s on. on-
,

v
-20 29 27 .022 .020 15 15 ,

|
~-50 19 .015 10 l

i

TdG L819M
.

R. FOBLh 3

.

.

!
.

.

i

TESTED BY !
|3

-

|
|

1

|

|
.-. . . - .--__ _-__ _. _ _.
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1

'. r, r,

=.',,".2'.
* ',

. ;fb . ., ,|.
.

*&*'

g, , , ,

THE BABCOCK'E Q1 LCOX COMPANYPDS9394-g;p'
' . .' ' POWER GENERAT40N GROUP

.,,

; g *. . *

{ ,- ( , , , , , MTg.VERMON. IN0 LANA

ECbRDOFFILLERWlREQUAllFICATIONTNS WF k72
' '

TEST NO.
DIAMETER ELggagpggcgggon FsLLEn egg,gE g acaTro" CORE WIRE HEAT NO,

,, 12-2-wy,I-32 MN-MU-In
AUTO SUB ARC SYA 2 17 Linde #0V- Lot, ovoo 31401

tf0LTS : TRAVEL SPEED,(IPM) , TYPE OF CURRENT, AMPE R L 3 PURCHA5E ORDER,MO,,, ,

o - *-

| CHEMICAL ANALYSlS'

LAS NO. PAD C. CR. Nl. MN. ,S t . P. S. MO. CU. V. CO. AL.
19124 .069 .099 57 1.43 .40 . 0LI. .019 .40 .23 .vud

[

| s
t
'

.

DROP WElGHTS
4

| , HEAT TREATMENT . T,EST NO. TE MP: ( *F . ) RESULTS TNOT
'

1100 - 11)U"Y ror >U Hrs turnace coolea wy .'F(4 tcv ho ho
-

s

| to 600 F at 10 F/Hr. -

l
.

TENSILE PROPERTIES

ULTIMATE YlELD PT. %ELONG. % RED. OFVEST NO. HEAT TREATE NT STR. PSI PSI G. 2 %0FFSE T AREA

W 472 ABOVE o3,d>v 6N,2UU 46.2 di.V,.
y

.

CHARPY V. NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
HEAT TRE ATbENT TEST No. FT./L85. LAT.EXP. % SHEAR TEST NO. FT./L85 LAT.EXP. % SHEAR

,

I

ABOVE SEE AT" ACHED EHEET

| -

|

|

i
t'

i

GUIDED BEND TESTS MATERIAL APPROVAL APPROVED REJECTED
FACE ROOT SIDE

j NAVSHIPS . 250/1500 8,

ASME COW'L NUCLEAR

STEAM GENERATORS

FIRSUME ANALYSIS.

CE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS'BEEN G"""VL ' "" I'81

TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA. RADIOGRAPHIC EXAMINATION

TION AND 15 IN CONFOkMANCE WITH ALL RE'QUIREMENTS. ACCEPI'ABLE,

1
i --

* GROOVE WELD
i
;

564-220
- ;DATE| VIRE FOLIO NO. JANUARY 8, 1975 '

FLUX' FOLIO NO. 559-063
'

igugo
_

R C ,J A N. U l W h-

WORKS MT. VERNON I NSPECTI ON ' AGENCY .

CONTRACT NO. INSPECTOR

. .. . .
. _ . ..
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| . ..~ ' 1
u

|
, . .

|.
*

j| .

, . ,

|

| (5.6| t-
,

)
.

CHARFY-V TRANSITION CURVES
*

,

CONTRACT .DATE l-7-75
^

l CUS*IUMER WF 472 CGEPONENT l
|

SERIAL NO. HEAT NO. i
'

'

TEST SPEC. TEST IDCATION 1/4T i

l
|

|

TI!MP. IATERAL
(OF) FT. LBS . - EKFANSION 7 SHEAR

' '

+200 75 75 77 .064 .072 .073 100 100 100

+150 70 67 65 .057 .057 .056 95 95 95

1+110 59 58 59 .053 .054 .053 85 90 90 ;
~

+ 70 50 53 57 .044 .050 .049 75 85 80
)

+ 40 47 43 44 .040 .036 .039 60 55 60

+ 10 28 27 27 .033 .030 .031 35 30 25

20 10- 12 20 .012 .015 .019 10 15 20

- 50 8 6 12 .006 .006 .012 5 5 15

-100 2 3 4 .005 .007 .007 .0 0 0

i

.

#

,

I
\

~

SN 91975 TEsTEo af 8/cWu
| R. NOBLES

4

. _ _

_ _
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5%, +6A . . . ' .p ,

:n, : <
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. I r'os!,isi-m sl ' W -
.

..

1 P! 2% ',3

' h.:<m;.F.$.. $r.q.p,{$#N*?M .THEi'BABCgK~ & WI LCOX COMPANY f, .. . -I,h . j.~4[
' >-

.

..y'"

)M.
.

E.;f.C'# hlkt4ENERAT10N GR0uP j ') ^

P
4

!/ ,
% mLvER INDIANA.. u
M >1,.Q U gM .r $ 4 - 'm'.D9ECORD f 0FI,F I LLER*W l RE |QU All F I CAT I ON TESTng,NON.,:7. . ; -[' .j, ',g,

y,,
.-.

-
rg W.$g,. ., ,. ,ai"?' Y wr614 ' b

,

,

*| p . . ;

ns * ,
e, W .

iG .. TEST 110..

!. ) DIAMETER *- 'J ELM"MoMCMMCd "ws NLu W@py6PG8 . CORE PIRE HEAT NO. .-

! hp q #32;gj$" *;W 12-2-WQI-32 SFA'5.17' *American Chain & Cable MnMoNi
. 31401 ~ *I'. g M. Auto Sub ARC ~EH1w -Linde*80 20 Y D Tot No. 0852 ~

.,~ g, VEL 5. v m,.(IPML.g +k.;|< TYPE, RREN,Tp. AMPLRt.3 PORCHA5L ORDER NO.:* TRA PEEO
. s . -

\..v.0,LTsi rg gJ4 $36 . '
: , ,

. .mnA 12-16 W Ay. t.| 'a* Ac :" 500-750" 692043AK- !

.

$ t'-
1

._

; . y.:.MMMMiski@fi@$!,hM734GM@'.TEWGICHEMICAL' ANALYSI S ' " ' ""'

f .YAst' NOM kPAD.b [C.h bt''h. NN." 7 MN1a FSM LP. 's.' MO ." ' Cu. v. CO. aL.$
l. -

! %ddo'rY BEfeiwirs M 1 f- N e.'60 ' l'.'99 91083 '.007 .016 .42 .03 .018 ' '

! :. MsMW fro 8v3W Mm W.isi #.'Sh ' '1.El %hi'4 5015 . o'is .hk .18 .005
| .c, v.;4Hees seniggege. in:43r, 14isw W. MM SARE e- '.c - .

|
| $M.W#3P.%eGNEStus2EFAMW Ja*%E4MGJDROP WEIGHTS - ' ' N l

! .')' W/MAMr8M'WHE'A'T%TRE4TMENT%&N TTM b. r ~ TEST' NO. " TEMP.' PF. I RESULTS TNDT/.

f f. ".1100-1150b"for450 Ms'. W "? " '"3 M IWF614 ' +50"F NB.NB
! J. ' i Furnace'^scooledito'600''py 1'5"p/hr't #*"80ll' YW '

f '$
! " . '.:V!tdr%'WTAT.eWW?Pi W' M - 9 '' 6 M et W'

.

s U.i.w %'se'i % W .4 T @ c m % .* M W. WIW9- &'

!,. M' v 'Mrd$fAO M7)>%&+').C'Jir t*:. . ,4. ' - #mW% hilt +' W-

| /. . :5,A'nhe & .a'n o;..t w .p,...4eps- x. M TENSILE PROPERTIES
'

4.f MW: Q :. @ <j.R W ^ ULTIMATE YlELD 'PT.' SELONG. % RED.'0F'.| ', )hTEST;No.g.p"y.;e.g';gf_qHE ATg{tEATHENQ .l@y.;,.
.

,p f, , STR. PSI PSI 8.2%0FFSET AREA. 4
1

gpg3 p 2:.: . :w...:9 ..c ypw:. , e c.su.e.We- gggo 67.900 29.0 f,1. O~
Av. y a. 4- i ??.:D 4.y..?:e J: ., Ne4V.:,

, -.
; o. y/ y. ...r.. .m . .. % .,m. .cu .CHARPY V-NOTCH <lMPACT-TEST 240FT./LB. ENERGY LOAD, m

Y..7 M b Ud!.'-HEAT TREAThENTD!M'? TES T NO.*'* FT'."/LBS , LAT.EXP. % SHEAR TEST NO. FT./L8S. LAT.EXP. % SHEAR
i v

W |iV;Q ;;;;r W.m?W .5A w* ~ ? ?. 4xGiw1 ''.

i t.

, ..j m ,. ,wm .w .w,: v.a.,v v.- a . . w. .n ,- w pums
;

-;.,g.;x .ABOVE9.' *.. v.'< " * * h SEE ATTACKED SHEET; 4 *-

4 *
; .:. i y y:9 +u:,~..r.~e..a n m 3.a " m . ,n a."r;kr;;'

|
,

.wr yu f2 % .. ;nn . ..s+.r. G.sgan-

. .

; y, .' . a W. . ;s.P a ;* N r.wM4.*'.d, * %u i . r 's .:,,ah.*3pe.
s

f , . v. ns. s. : wg:+., . .+.s. ,. w. s:n . .w. - m. 4.accp..

I
s

: .#. . a: c.,<:,.n.e.a 4. ~.. * GUIDED BEND TESTS 4.*~4WN- MATERIAL APPROVAL APPROVED REJECTEC
i
; ., ,,i,-T'FACEF W'7-# * *** ROOT ' ' ' ' **MMM S 1 D E

NAVSHIPS . 250/1500.I4 g . ., .,,agr.yryn. a g :,- v..t u.w <. s. . . . . . - . . . , .%,gp,,sa w .
t Y*
4 %..rkenr.e .;.ru. w. a. s. 3...+ i... .a . .-. rs.p m . ASME . C06e4'L NUCLEAR;,t a

*i STEAM GENERATORS.

'

* ^ /N

K,'T. WE :' HEREBYf. . .
. . .. '. . .

p.w

J
'

, i SUR A 1

1

E . v.. . ,.. . CERTIrY:THAT THE ABOVE MATER |Ali,HAS'BEEN GRO VE WELD TEST
<

'$TES
~ ' ' '

' I RADIOGRAPHIC EXAMINATION ACCEPI'3

j $ h. .
TED-IN:ACCORDANCE WITH THE ABOVE LIST'ED SPECirlCA-

"

i TIONfAND'AlSYIN'CONFORMANCE WITH ALL REQUIREMENTS. *UP 'IO 197tt ASME CodF M~ Bum:6e,I,,,,,,,A r. 3.c ; ; . - . , . ,-
. . .$. 3 m, -$i%. 1975 Adaenaa; r- - . . . ' .
~.

,

: . . - -

[ ;

f IRE.f'.,,,a .b;.. g'o No.'p -ppo^
mA. -

. . , -

'rotl - DATE- .Tanuarv 6.1076

! @W Flux ro'[io'No
.

.
. R.'

559-061 .' G K SIGNED b ~

J

'WW JAN 7 1976 3
'

WORKS. Mt. Vernon
I NS PECT I_ON.IAGENCY s,Q~$

. .. w~x R. NOBLES #3
_*

.

CONTRACT NO. INSPECTOR - ,
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-
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_ IMPACT TEST REULTS
- ,

1
JOB IDENTIFICATION WF614

DATE Januarv 6.1976 TEST IOCATION 1/hT |

.
,

. .

TgMP. FT. LB. '*: 1AZEtRE( P.) VALUES AVG. 3i9fBufEE9f MIL'S MCM
,

i
*

+250' 77 80 78 .. i-'

71 76 72 100 100 100 |
: -

! . . p' .3-+100 77 68 71 70 61 65 100 100 100
'

'
' +70 72 71 64 62 66 60 95 95 95

+ho _s8 58 sq 5h 53 56 80 75 80 1

+10 40 s2 53 30 42 40 50 55 55 |
,

.

; JAN 7 1976 ann 736 i,

/2&,
)

R. NOBLES R. FEAm W
,

__

$

e

0

$

1

,
.m

f

%

% ~

4

1

I
.

_.
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#*uS TJSM-1 THE tfAtstutA a ve s t.tuA t umr nai s i

POWER Cf TION GROUP
**

h
MT. VEANucl. INDIANA -

, .

RECORD OF FILLER WIRE QUAll FICATION T ST TEST no. ' WF 653

ELECTRODE . .

| ,,O.C. TECHNICAL WELOING.
PROCEDURE PROCESS SFA SPEC. CLASSIFICATION DIA. hN) PUROIASED FOLIO 900. Wes00m PURO4ASE M l.07 NO.FOR CONTRACT ORDER NO.

MnMcNi American Chain 4

12-2-WQI-32 single SFA-5.17 'DI14 Mod. 5/32" 564-220 & cable 642043AK 31401
'~

Wire rLux

Automatic SFA SPEC. CLASSIFICATION PARTICLE SI2E gRCHA, SED rot:0 No. VDe00R | LOT 100.p
Submerged

~

SFA-5.17- F72-DI14 20 X D 559-o61 Linde 80 -0261
' *

.,

AMPERAGE VOLTAGE TRAVEL WlRE FfED CONTACT TO SHIELDING GAS
APPL.lCATION

DCSP OCRP AC DCSP DCRP AC SPEED (IPM) SPEED (IPM) WORet (IN) TYPE FL M it ;

'

4

Joint Welds 500- 32-36 12-14 1"
850 ,

;
.

~

CHEMICAL ANALYSIS .

LOCATION .LA9 No. c & P -S G1 Cr Ni Mo Cu Cb Ta Co I N Ti V Al 1 -

Vendor-Bare Wire Vendor .11 1 99 .007 .016 .08 .60 .42 .03 -' .018-- -- --, -- -- --

Joint Weld _ 28085 .078 1.41 .013 .014 .47 .093 .56 .45 .19 .004
- I !.

l :
t :

'

I

...aa _ -- 1 -

IRFIAL )B l1

E& l_ |

H. Ep aw i -

_

'/ERRI TE ANALYSI S APPLICATION APPROVED WE HEREev CERTIFY TWAT THE A30VE
to TERIAL HAS BEEN TESTED IN ACCOR.

PERCENT FERRITE NL208ER
LOCATION CODES ACCEPT REJECT OANCE WITH THE;ABCVE LISTED SPECI- -

S.D. D.D. F.S. D.D. F.S.
_

FICATION Ase0 IS IN CONrolesapeCE i

NAVSHIPS 250/8500 -
" *

-
-

..ggAsut C00E Conesl..
NuaEAR Addenda MATERIAL APPROVAL

|ASME CODE FOSSIL. DATE May 17. 1Q76 i

5eaeED R.S- Lebt%c *|

MAYI71W6 |'
CONTRACT NO. . s,.

amo
W--,

A m lCAtt0M ' " '
JO t lds i|

_-__-_ .-____.- - _ _ _ _ _ _ _ _ _ - - _ _ _ _ - _ _ _ _ _ _ _ . _ _ _ - - - _ _ _ .!
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<
; .

* . . . . .. . . . .
..

'j W
| PD$ 9[5$-1 R[vCR$t

wF-653
j RECORD OF MECHANICAL TEST RESULTS sc47 ynga7ucy7 7ts, no,

| f 100F/hr. rate of heating above 600F,1100-ll50F for 50 hrs. ,15F/hr. cooling rate to ouvr j
~t OROP WEIGHTS

TEMP. REsutis 3 TEMP. REsutis 3 TEMP. REsutr5 g TEMP. REsuLTs g ruoi

40F NB.NB E -50F B B E E -50F
f

TENSILE PROPERTIES'

I

TEST Ho. TEST TEMPERATURE h.P e .2 FFSET AREA

) F 659 ROOM 89.000 66.000 26.5 63 0
!

CHARPY V-NOTCH l!#ACT TE U 240,s ./LB. ENERGY LOAD Mil,sFT
MilMil's4

1 TEMP. FT./LOS. LAT. ExP. % SHEAR TEMP. FT./LB5. LAT. ExP. % $MEAR TEMP. FT./LOS. LAT. ExP. 5 SMEAR '

| +200 64 76 100 +40F 62 51 75 -50F 28 18 15

7o vi 100 68 56 80 28 16 15
j -

y
:

'

82 79 100 6n sn vn po 18 15
.^

t

J +100 75 63 100 +10F 49 36 40 -100F 4 5 01

! 75 61 100 48 95 40 14 9 7

i 74 68 100 h4 30 35 17 10 5

a

f +70 72 61 00 -20F 34 25 25

72 64 90 26 16 15

65 50 85 29 23 25
|
l 3

4, v

|

1
;

I GUIDED BEND TEST!' MICR0 CR MACR 0
FIS$URE ANALYSl5

FACE ROOT Sf0gl *

CO24ENTS OR MISCELLANEOUS RESULTS
!

i
.

: i

4 .

i i

i

I

:

NON DESTRUCTIVE EXAMINATION
,

.MAY171j
., vee AccEP, REarc, .

i R. Q MAY 171W6 .

" '-
. .

Final Surft.ce si ' N.T' B. NOBIJS'

i
Finn 1 Weid<4 m.T.

May 17, 1976*

u.T. DATE

g, gp
i visuit Fi n n1 Surfaces.

,.

ps er -

-gre
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')
Weld Wire Heat 1084-18 6/9/97

Data Plant Source Source Mean Source Std. Dev. f

Point Loc. Source Weld ID Flux : *;t Source Reference Cu Ni Cu NI Cu Ni Notes
.

Mt. Vemon WO -
1 - -- WF-696 0261 Weld Qualification Lab No. 29485 0.038 0.600

-

a

b

I

.I

h

,

6

:
i

).

e

L

,

t

1

I,

Page 1
?

!
_ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ - _ - _ _ . - . _ _ - _ _ . - _ _ __ _ _ _ _ . . . _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _._
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rua v m .-s s H t-. tsat3LULh it n4LLUA LUmtuni

[
POWER GE TION CROUP - '

,

act. V E.% ... INDIENA 1W96 -
RECORD OF FILLER WIRE QUAllFICATION TEST TEST =0. ,

; ,

ELECTRODE
O . C. TEQNICAL WELDINC, .

PROCEDURE PROCESS SFA SPEC. CLASSIFICATION DIA. hN) PURCHASED FOLIO NO. VENODR PURCHASE HEAT OR LOT I

FOR CONTRACT ORDER NO. -{'eMnMcNi
12-2-WC-32 3 ingle SFA-5.23 EF2 5/32" .if4-m Wasa 776512AK 108h-18

fire '
rLux,

" "" U
SFA SPEC. CLASSIFICATION PARTICLE SIZE PURCHASED FOLIO NO. VENDOR LO T NO .

iubmerged FOR CONTRACT Grade
ire F80-EF2-F2 48XD 559-063 :

SFA-5.23 20XD 559-061 Linde 80 0261 !
?

I

AMPERACE VOLTAGE TRAVEL WIRE FEED CONTACT TO SHIELDING GAS'
DCSP DCRP AC DCSP DCR* AC SPEED (IPM) SPEED (IPM) WdRK (IN) TYPE 'PME ,

Joint Welds 500- 34 14 ;

800
!
,

CHEMICAL ANALYSIS

; LOCATION , LAB NO. C Mn P S Gi Cr Ni Mo Cu Cb Ta Co N Ti V Al i

Vendor-Bare Wire Vendor .12 1.85 .004 .006 .03 .02 .65 .43 .023 -- -- -- -- -- .000 .047 ,

Joint Weld 20485 .084 1.25 .011 .011 .40 .035 .60 .46 .038 .004 .017 .015 .006 .001 .005 .006 -,

Sn B W As Zr W
.004 4001 4.001 .007 .004 .011

[

fUndiluted Pad 20518 .06h L.24 .010 .011 .5k .028 .58 .h4 .027 .005

i
,

FERRITE ANALYSIS APPLICATION APPROVED WE HERE8Y CERTIFY THAT THE'ABOVE
WATERIAL HAS BEEN TESTED IN ACCOR- iFERRITE NUMBERPERCENT *

LOCATION CODES ACCEPT REJECT DANCE WITH THE ABOVE LISTED SPECI.
'

S.D. D.D. F. S. D.D. F.S. FICATION AND IS IN CONFORMANCE f

#1TH ALL REOulREMENTS. |
NAVSHIPS 250/f500 - r

- r
,

, ' MZ9 T ASME CODE COm L. Thru 1 7(
*

,

*
MAD

NUCLEAR
~ gg MATERIAL APPROVAL i"" " Q -

.. -
>

g gm @u.a ) ASME CODE FOSSIL DATE Mirch 1, lo77 |
b |SIGNED

CONTRACT NO. i

OIlv M/4R 2 1977 :
APPLICATION INSPECTOR fm . _ _ _

Joint Welds st, wg1

i
!
>

._. . ._ - _ _ . .
_
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'

.

ri s,

PDS 9[53N-1 Rf,VER$[
'

RECORD OF MECHANICAL TEST RESULTS w_606ggg7 7pg,7ygy7 ,,,, ,,,

15F/hr. cooling rate to 600F |)OF/hr.brateofheatingabove600F,11oo-1150Ffor50 hrs..
DROP WElGHTS

TEMP. RESULTS | TEMP. RESULIS g TEMP. RESUL15 g T(MP. AtSULTS E INDY

-40 WB,NB E -50 B B B E

TENSILE PROPERTIES*

4

OF
VEST NO. TEST TEMPERATURE 'p g g'g g

* *

p, g

F696 ROOM 81.750 65.000 27.5 62.0

g ,g).CHARPY V-NOTCH |MPACT TES Q O,g)T./LB. ENERGY LOADF ,

TEMP. FT /LBS. LAT. EXP. % SHEAR TEMP. FT./LBS. LAT. EXP. % SHEAR TEMP. FT./LBS. LAT. EXP. % SHEAR

+200 82 72 100 +10 56 hh , 55

84 75 107 -20 42 20 90
64 74 100 27 20 .-25

+100 72 62 c5 46 99 '95 -

73 63 c5 -50 33 27 20
74 69 100 49 94 7 .90

+70 67 58 85 18 18 VM
,

66 60 85 -100 6 5 5i

: 60 60 85 8 7 5

+h0 59 h9 55 8 6 5

48 41 55
50 50 70'

elo 48 h2 50'

| h8 ho 50

GUIDED BEND TESTS MICR0 OR MACRO
FISSURE ANALYSIS

FACE ROOT S10E ,.

.

|

'

.

CotMENTS OR MlSCELLANEOUS RESULTS

.

.

__

NON DESTRUCTtVE EXAMINATION

9YPE ACCEPT REJFCT

I'fA
r.T. 7 MAR 2 197?

'

Rme mem.e,
, M.y. g

R NOBl&S
Pinal WeldR.T.

-

u.T. oATE March 1. 1077

[[./t MM/
visual Final Surfmes:

<
_ _


