EcRc H'NAOALTOOG ' :Es hne 13, 1997
INS-97-2450
Integrated Nuciear Services

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

Re: Docket No. 99901300

Dear Mr. Elliot:

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, FTI will
notify the owners of the information provided to you and of the assessment results
using the additional chemistry data by June 30, 1997.

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,

mg@%\

Matthew J. DeVan
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Copper and Nickel Content Best-Estimate Values (Total Popuiation Iincluding All Credible Data)

for Low Copper Weld Wires Fabricated With Linde 80 Flux

No. of 1
Weld Wire | Observ. Cu Ni
Heat Number| Cu/Ni X | o .1 @ Best-Estimate Evaluation 4
jLow Copper Weld Wires
442002 78/81 0.029] €019 0.680| 0.053|Best-estimate copper and nickel contents obtained from mean of available data.
442011 65/65 0.033] 0.003] 0688| 0.039{Best-estimate copper and nicke! contents obtained from mean of available data.
H4498 2/2 0042 0.012] 0.460| 0.057|Best-estimate copper and nickel contents obtained from mean of available data.
31401 575 0.193| 0.024] 0.576; 0.060|Bes!-estimate copper and nickel contents obtained from mean of available data.
1084-18 1/1 0.038f ---—- 0.600f ----- Best-estimate coppe: and nicke! contents obtained from mean of available data
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Coil-to-Coil Weighted Average

No. of Weighted
WeldWire | Weld | Flux | Sourceof | No.of |Cuwt%| Coils Mean
Heat Number| Number iLotNo.| Weldment |Observ.| f4ean |(Weight)|Cu*Wt Cu
442002 WF-336 | 8873 (WQ 4/ 0.027 1] 0.027 0.059
BY1 - RVSP 21) 0.022 1| 0.022
Rnd Robin 191 0.031 1] 0.031
WF-407 | 8938 |WQ 2| 0.049 11 0.043
WF-421 8968 (WQ 11 0114 11 0114
WF-446 | 8064 (WQ 11 0.148 11 0.148
WF-447 | 8064 |WQ 2| 0.056 1| 0.056
BY2 - RVSP 31 _0.023 1] 0.023
Sum 8] 0.470
442011 WF-501 8086 |WQ 11 0028 1} 0.028 0.032
WF-562 | 8061 |[WQ 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 |WQ 11 0.050 1| 0.050 0.042
WF-645 | 0261 |WQ 11 _0.033 1] 0.033
Sum 2| 0.083
31401 WF-386 | 8968 |WQ 1] 0.166 1] 0.166 0.193
WF-449 | 8064 |WQ 11 0.200 1] 0.200
WF-472 | 8086 |WQ 11 0.230 1| 0.230
WF-614 | 0852 {WQ 1| 0.180 1|1 0.180
WF-653 | 0261 (WQ 11 _0.180 1] 0.190
Sum 5| 0.966
WF-696 1] 0.038 0.038




Mean and Standard Deviaticr of Weld Wire Sources

[WeldWire | Weld | Fiux | Sourceof | Mo ~ | Source Mean | Source Std. Dev. [Mean of Means
Heat Number| Number {LotNo.| Weldment |Observ.[ Cu Ni Cu Ni Cu Ni
442002 WF-336 | 8873 |WQ 4| 0027 0628 0004] 0114 0.059] 0.631
BY1 - RVSP 21| 0022 0690 0002 0023
Rnd Robin 19/21| 0.031] 0658 0010 0.036
WF-407 | 8968 (WQ 2| 0049 0600 0027 0.170
WF-421 | 8968 |wQ 1| 0.114] 0540 | e
WF-446 | 8064 |WQ 1| 0.148] 0600 -] e
WF-447 | 8064 |WQ 2| 00s56] 0620 0.004] 0000
BY2 - RVSP 31 0023 0712 0002 0028
442011 WF-501 | 8086 |WQ 1| C.028] 0630] -] - 0.032] 0667
WF-562 | 8061 |wWQ 2| 003s| 0660 0007 0014
BR1 - RVSP 30| 0033] 0671 0003 0.029
BR2 - RVSP 32| 0033 0708 0003 0038
H4498 WF-610 | 0852 |WQ 1| 0.050] 0.420] - 0.042| 0.460
WF-645 | 0261 |wQ 1 00081 08001 ] e
31401 WF-389 | 8968 [WQ 1| 0.166] 0.530]  ——| - 0.193] 0576
WF-449 | 8064 |WQ 1| o200 0680 | -
WF-472 | 8086 |wQ 1| 0230 0570  ee| e
WF-614 | 0852 |[wQ 1| 0.180] 0540 | e
WF-653 | 0281 {wQ 1| 0190 0560 -] e
1084-18 WF-69€ | 0261 [WQ 1| 0.038] 0600 -] 0.038] 0.600

Page 1




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. Vernon WQ -

Y -] - WF-336 8873 |[Weld Qualification {Lab MNo. 13762 0.031; 0460
Mt. Vernon WQ -

1 — | - WF-336 8873 |Weid Qualification [Lab No. 13762 0.024] 0.700 Revised WQ

1] — ] - WF-336 8873 |Weid Qualification |Sample 0.029] 0650 0027y 0875 0.004 0.035

d Il WF-336 8873 |Weld Qualfication |Sample 0.024] 0.700
Mt Vernon WQ -

1 -] - WF-407 8968 |Weld Qualification |Lab No. 16115 0.068] 0.480
Mt. Vernon WQ -

L B WF-407 8968 |Weld Qualification |Lab No. 24923 0.030f 0.720 Revised WQ
Mt. Vernon WQ -

1] -1 - WF-421 8968 [Weld Qualification jLab No. 16348 0.114} 0540
Mt. Vemon WQ -

1] -] - WF-446 8064 [Weid Qualification |Lab No. 17543 0.148; 0.600
Mt. Vernon WQ -

1] -] —-- WF-447 8064 [Weid Qualification {Lab No. 17544 0.058] 0.620
Mt. Vernon WQ -

L] I WF-447 8064 |[Weld Qualification |Lab No. 20362 0.053] 0.620 Revised WQ
RVSP Baseline Reference:

1 BY1 |WF-336 8873 |Surv. Weld Block |Chemistry 0.026] 0.710 WCAP-8517
CVN Specimen Reference:

ial -- BYt |WF-336 8873 |[Surv. Weld Block |[ID - AW-1 0.023] 0670 0.021] 0.689 0.001 0.025|WCAP-11651
CVN Specimen
1b BY1 IWF-336 8873 |Surv. Weld Block |ID - AW-1 002t} 0.714

CVN Specimen

2 TMi1 |WF-25 B650 {Surv. Weld Block |ID - AW-2 0.021} 0.741
CVN Specimen

3 TMI1 |WF-25 8650 [Surv. Weid Block {ID - AW-3 0.022] 0.713
CVN Specimen

4 TMI1 |WF-25 8650 |Surv. Weld Block }ID - AW-4 0021} 0.714
CVN Specimen

5 TMI1 [WF-25 8650 |[Surv. Weid Block |ID - AW-5 0.020] 0.704
CVN Specimen

6 BYt [|WF-336 8873 |Surv. Weld Block |ID - AW-6 0.020| 0.694
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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 N! Cu Ni Notes
CVN Specimen
71 - BY1 |WF-336 8873 |Surv. Weld Block |ID - AW-7 0020{ 0.706
CVN Specimenr
8| --- BY! |WF-336 8873 |Surv. Weld Block |ID - AW-8 0.021f 08677
CVN Specimen
Qa| -- BYi |WF-336 8873 |[Surv. Weld Block |ID - AW-S 0.022] 0665
CVN Specimen
9bf --- oY1 |WF-336 8873 |Surv. Weld Biock |[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 — BYt1 |WF-336 8873 |Surv. Weld Block |{ID - AW-11 0.021f] 0.680
CVN Specimen
12 - BY1 |WF-336 8873 |Surv. Weld Block {ID - AW-12 0.021] 0.667
CVN Specimen
13] - BY1 |WF-336 8873 [Surv. Weld Block (ID - AW-13 0.024! 0677
CVN Specimen
14 - BY1 IWF-336 8873 |Surv. Weld Block |{ID - AW-14 0.022] 0.697
CVN Specimen
15 - BY1 |WF-336 8873 |[Surv. Weld Block |ID - AW-15 0.021} C.634
CVN Specimen Reference:
1] - BY1 (WF-336 8873 |Surv. Weid Block |!D - AW-48 0.024] 0.682] 0.024! 0.68% 0.002 0.015|WCAP- 13860
CVN Specimen
2f --- BY1 [WF-338 8873 |Surv. Weld Block {ID - AW-50 0.022] 0678
CVN Specimen
3] - BY1 |WF-336 8873 |Surv. Weld Block |[ID - AW-57 0.025] 0.705
AVSP Baseline Reference:
1} - BY2 |WF-447 8064 |[Surv. Weld Block |Chemistry 0.030{ 0.850 WCAP-10398
CVN Specinen Reference:
1] - BY2 |WF-447 8064 Surv. Weld Block {ID - YW-1 0.022f 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
CVN Specimen
3i - BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-3 0.021| 0.706
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Weld Wire Heat 442002 6/8/97
Data Plant i Source Source Mean | Source Std. Dev.
Point| Loc.| Source | Weid ID | Fiux Lot Source Reference Cu Ni Cu Ni Cu Ni Notes
CVN Specimen
4] -- BY2 |WF-447 80684 |Surv. Weld Biock |ID - YW-4 09020] 0657
CVN Specimen
5] -- BY2 |WF-447 8064 |Surv. 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 BG64 |Surv. Weld Block |ID - YW-7 0.022} 0.759
CVN Specimen
8§ -- BY2 |WF-447 8064 |Surv. Weld Block {ID - YW-8 0.021f 0.714
CVN Specimen
9] - BY2 |WF-447 8064 |Surv. Weid Block |ID - YW-9 0.020] 0678
CVN Specimen
10} -- BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-10 0.020] 0.695
CVN Specimen
11] - BY2 |WF-447 8064 |Surv. Weid Block {ID - YW-11 0.013] 0689
CVN Specimen
12] -- BY2 |WF-447 8064 {Surv. Weid Biock |ID - YW-12 0.021f 0.744
CVN Specimen
13] -- BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-13 0.0221 0.738
CVN Specimen
14] --- BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-14 0.022] 0.771
CVN Specimen
15| -- BY2 |WF-447 8064 |Surv. Weid Block |ID - YW-15 0.024] 0.785
CVN Specimen Reference.
1 - BY2 |WF-447 8064 |Surv. Weld Block }iD - YW-31 0.024f 0.705] 0.024; 0.709 0.001 0.007|WCAP-14064
CVN Specimen
2, ~- BY2 [WF-447 B064 |Surv. Weld Block |ID - YW-32 0.023] 0.706
CVN Specimen
3 BY2 |WF-447 8064 |Surv. Weld Block {ID - YW-33 0.023] 0658
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 0023} 0.711

Page 3




Page 4

Weld Wire Heat 442002 6/9/97
Data Plant Source Scurce Mean | Source Std. Dev.
Point] Loc.| Source | Weld ID | Fiux 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
- BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-37 0.024] C.716
CVN Specimen
8 BY2 |[WF-447 8064 |Surv. Weld Biock }ID - YW-38 0.024] 0715
CVN Specimen
9f -- BY2 |WF-447 8064 |Surv. Weld Block }iD - YW-39 0.024§ G.707
CVN Specimen
101 - 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 0.0241 0.706
CVN Specimen
14} -- BY2 |WF-447 8064 |[Surv. Weld Block |ID - YW-44 0.024| 0.707
CVN Specimen
15 BY2 |WF-447 8064 |Surv. Weld Block |ID - YW-45 0.025) 0.717
Round Robin Sample
Mt. Vernon analysis -
1| Top| - WF-336 8873 | = - Lab No. 28770 0.026] 0.680] 0.029; 0678] 0.004] 0.013
Round Robin Sample
2{ Top| ---- WF-336 8873 | @ - Mt. Vernon analysis 0.031} 0.660
Round Robin Sample
Mt. Vemon analysis -
3{Bm| --—--- WF-336 8873 | = --—--- Lab No. 28771 0.026f 0.690
Round Robin Sample
4} Btm --  {WF-336 8873 -- Mt. Vernon analysis 0.033] 0.680
Round Robin Sample
1} Top} --—--- WF-336 B873 | - Barberton analysis 0.030] 0.660f{ 0.030] 0655 0.001 0.007
Round Robin Sample
2| Btmi - Wi 336 8873 Barberton analysis 0.029] 0.650




Weld Wire Heat 442002 6/9/97
Data Plant Source Source Mean | Scurce Std. Dev.
Point{ Loc.| Source | Weld ID | Fiux Lot Source Reference Cu Ni Cu NI Cu Ni Notes
Round Robin Sample
1] Top ----  |WF-336 8873 LRC analysis 0.020f 0620 0.030;] 0.845! 0014} 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| 0585/ 0.000f 0.010
Rcund Robin Sample
2] -} - WF-336 8873 o LRC analysis 0.027] 0573
Round Robin Sample
3] - | - WF-336 8873 | @ - LRC analysis 0.027] 0.591
Round Robin Sample
1 Top| ----- WF-336 8873 | @ - LRC analysis 0.030f 0.700f 0.03C| 0.705| 0.000] 0.007
Round Robin Sample
2|Btm| - WF-336 8873 | @ - LRC analysis 0.030f 0.710
Round Robin Sampie
] I - WF-336 8873 | JAL Steel Co analysis| 0.038] 0.668
Round Robin Sample
1 -] - WF-336 8873 | @ - ORNL analysis 0.070] 0.640] 0.070] 0857 - 0.015
Round Robin Sample
2| Topf -—- WF-336 8873 | @ - Y-12 analysis <0.10] 0.670
Round Robin Sample
3| Btm WF-336 8873 | = - Y-12 analysis <0.10f 0.660
Round Robin Sample
1 -1 —- WF-336 8873 | = --—- NBS analysis-WF336| 0.028] 0673] 0028/ 0674 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 Sampie
3f -} --- WF-336 8873 | @ - NBS analysis-WF336| 0.028{ 0677 Cu & Ni mean of 4 analyses
Round Robin Sample
L I WF-336 8873 | @ - NBS analysis-WF3361 0.028] 0679 ‘u & Ni mean of 4 analyses
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THE UIRCOCK & WILCOY COMPANY

PORLR GENERATION CrOyP

MT. VLRION, 14D AN .
i PRD OF FILLER WIRE OUALIFICAHON TEST 1est o, __\F_336
[~ ianETER CLSRE*EPaThECAED FELLER ® IER N LR 1EA T Ton CORE WIRE MEAY NO,
ey -z-wG&‘Lﬂ‘w_. _ LINDE MnMoN1 (LOW Cu&p) ,
"~ TAUTO SUB ARC | " LINDE CR. 8873 842002
VOLTS: * TRAVEL st.toSmeRQ.' 1YP 05125 _?'u‘r £ TF{'&..I . FURTH ou% K N, v
33 “ 12 « % . e 450~-500-600 642040AK ~
. . . |CHEMICAL ANALYSIS -
LAB NO. PAD c. f[er. || s sl el ] 50 | wo. cv, | v. co. | ‘AL
137262 | - 120 .09 | 46 | 1.200:.321.004].016],30 ] ,031] ,031 *
3 * A REVISED| CERTUFICATE INCLUDING-AI'I ALUJINUM| ANALYSIS
WILL|BE DISTRIBUTED SHORTLY. . ) RN
: L DROP WE | GHTS ° . !
HEAT TREATMENT S X rest N0’ 0 L | reme. (%) | mEsuLts INDT
1100 1150°F. FOR 50 HRS, - " WP 336" . |+ -30% | '¥ -30°F
FURNACE COOLED TO 600CF . - CENTER ‘' ° | ~ -200F | _NF,NF R
AT I0OF/HR, - o e e ;
iCNSILE PROPERTIES | N
TEST NO. ' HEAT TREATMENT "T:“j g';:m:ﬁ : ”trLsou cied | ~" "LMG ke il
¥ ,B_BQ__I ..ﬂ.._(A_B.Q__.) e 80, ;5_QQ__“r 63,000 .21.5 ~63.0 |
e e ' b, o) v i e AL v gt B . ’
CHARPY V-NOTCH \IMPACT TEST 240FT./LB: ENERGY LOAD -
2 . HEAYT TREATMENY TEST NO FY. /Lis LAT.EXP. )% SHEAR | YEST NO, fFY,/LBS. LAY txp | % SHEAR
. (ABOVE) WE336 .| S4 1. 043 | 75 | wr336 | 67 1.049 | 95°
s 49.-1,042 | 70" | CENTER| 71 |.053 | 90
i +10°F <49 L0643 160 4 4+300F-1 51 1i04s | fo |
T RDT s 3007 WF336- | 77 10641100 WF336 | 59 |.053 | 80
: - CENTER| 79 1,076 _1100" | CENTER|>S9 - |.051 | BO *
+2000F ] 81 1 0751100 +100F | 60 |.054 | 85
GUIDED BEND TESTS - * . MATERIAL APPROVAL |APPROVED|REJECTED
" FACE N ROOT S10E - o d R -
— . ’ _ vy | MAVSHIPS.. 250/1500. X
; “ 1 ASME - comm L' NUCLEAR :
MICRD OR MACRO ° * $ Ly s e e i .s‘uo\g cgntanmsﬁ: "
FANSURE ANALYS 1S . g w | 5y Seeep—
WE NEREBY. CERTIFY THAT THE ABOVE MATERIAL MAS DEEN i aaos B LM L
TESTED IN ACCORDANCE WITH THE ABOVE. LISTED SPECIFICA- a o AL sila LT LI R—
TION AND (151 IN CONFORMANCE WITH ALL REQUIRCMENTS. . AL LD .oy 1G]
T ——— vrry : it il -’~—""
v 'rou'o'uo' 464-221 ) oate ____ JULY 31, 1973 ‘
rx.ux FOLID NO., ©39-063 sxGNEo W ! ff“*
¥ORKS .;"i:" . MT. VERNON 3NSF’ECTION AGENCY ~ “XOO“ .
CiNTRACT NO..." ‘ nepErYAn af \3‘3
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POS 9354-4 , THE BABCOCK & WILCOX COMPANY REVISED 8/20/73

POWLR GENEHATION GROUP
MY, VERNON, INDIANA

) \ORD OF FILLER WIRE QUALIFICATION TEST Test no. . WE 336
O IAMETCR CLRCR*RF ninE MEAERTION T | PERLLE S IRE AR plLsTeaTioN CORE WIRE MEAT NO.
12-2-WQI-~- LINDE MnMoNi (LOW Cu QE)
- —x{F o £ et I -
-\-55{15. navt%gugl{?m‘?!‘c TYPE OF CU ‘5‘6‘&‘39@.‘!19.“ Wm‘éﬁ%&g 907
33 12 450-500-600 - 642040AK
CHEMICAL ANALYSIS
LAB NO. P40 c. . NI MN s, P, s. MO, cu. v. co. AL.
13762 2120 1.09 | .46.11.20 ,32].004],0161,30 !.031) .031 __ _|.024

I R I T

UROP WEIGHTS

EAT TREATMENT TEST NO. TEme, (7f ) RESULTS THOT
1100-1150°F, FOR 50 HRS. WF_336 -30° | F _-30%F]
FURNACE COOLED TO 600°F . CENTER - -20°F NFNF

TENSILE PROPERTIES

MATE YIELD PT, “E1ONG AED,
TEST NO. MEAT TREATMENT g#;f.ni urLsa ' N . :2£A“

7336 | _(ABOVE) ol 4.80,500 [ 63,000 -t 27,5 1 _63.0. . 1

/

L, :
CHARPY V-NOTCH IMPACY TEST 240FT./LB. ENERGY LOAD
h HEAT TREATMENT TEST NO., FY./L0S. [LAT EXP I% SHIAR TEST NO., FT./LBS.| LAT EXP. I % SHEAR
— (ABOVE) wsaﬁ__sA_JAA_ - 75 WE336 (.07 1 .049 | 95
SURF. 042 70 CENTER; 71 1,053 0
- ﬂOE’I‘_AL__.ﬂA:{ Q) +300F |_51__|.044 | 60
T NDT 15 =300F Wi336 | 72 |.064 100 | WF336 | 59 ' .053 | 80
CENTE ,__59 0761100 CEMTERL 5¢__1.051 80
+2000F | 81 L075 1100 +100F | 60 |.054 | 85
GUIDED BEND TESTS s mm:ns;L APPROVAL |APPROVCD|REJECTED
zace : Ll 210¢ . NAVSHIPS |, 250/1200.1 oo i by o]
- * 'mf.lt‘\:
ASME . COMM'L Nudbeatt 1455 o e e
MICRO OR MACHKO RERAN, SR Aud—r iﬁ"a— i
FINSIUNE AMALYS 1Y, . 2 e ._._L_——.

WE HCREBY CERTIFY THAT THE ABOVE MATERIAL MAS BECEN . GROOVE WLLL IS

TESTED IN ACCORDANCE WITH. THE ABOVE LISTED SPECIFICA- RADLOORAMIIE "‘“""”f“" X -
TION AND 1S N CONFOKMANCE WITH ALL REQUIREMENTS. fTERﬂIU}y :
i fL“—o )-—0
' YRS (- {
« WIRE FOLIO No. _464-221 | DATE JHL__Y 31, 1973 »
“ FLUX FOLIO No. 929063 $ 1 GNED
WORKS MT. VERNON INSPECTION AGENCY
]
FIROIPAET D, e = o INSPECTOR e e e WL '3\

S ————————



' : THE BABCOCK 8 WILCOX COMPANY REVISED 8/20/73
A, POWER GENERAT|ON GROUP REVISED 5/6/710.
MT . VERNON, INDIANA )
ORD. OF FILLER WIRE QUALIFICATION TEST vest wo. _WE_336
WMKTII uurs ujc““!“ou '—HUTO‘“/“'?{EUYW— CORE WIRE MEIATYT NO.
. 12-2- I-gz Lmoni gmw_é_%:ﬁ)__
I,IHPE GR. ‘e xgr—‘ﬁ%?lQa\L——
VOLTS: TRAVEL srrrf?‘ PP TYPE OF CuURRE 1 34 PURCH 0 '
33 12 450-500-600 6Q040AK
CHEMICAL ANALYSIL S
LAR N VAD g. CR M N LI L 8. L cu Y. v, Al
13762 | . 1120 .09 1.20.32/.004],0161,30 |.Q31) .Q3a1  |.024
ST — 1 1 | 11
DROP WEIGHTS
MEAT IMEATMENT . !:,"l_m" _ v (%) ROSULLY 1N
1100-1150°F, FOR 50 HRS, WF 336___ |' -30°F ! F -130°
FURNACE COOLED TO 600°F CENTER » -20"?‘__ﬁ NF . NF
| AT 10°F/HR, 3
TENSILE PROPERTIES
TEST NO, MEAT TREATMENT g';z"::(l ”rj}gf" " S " .:2' Ao'
WE_336__ | (ABOVE) _ 80,500 | 63,000 27.5 61.0
»
' CHARPY V-NOTCH IMPACT TEST 240+T./LB. [ NI RGY LOAD
MEAT TREATMENT TEST NO, FT_/ZLBS LAY CXP_ 1% LUHLAR 1mrar NO, FT./7005. | LAT FXP | % SHi AR
o (ABQVE) WF336 | 561,043 | 75 WE336. |67 1.049 | 95
SURFACE 49 1,062 | 70 053 1790
——y +10%F 1 49 _1.043 | 60 _4+30°F 81 1 .044 | &0
— NDT 1s -300F WF336 | 72 |.064 [100 WF336 | 59 |,053 | 80
: %ﬂ&__gl Q76 1100 _ §9 L0511 80
OF | 81 0751100 l+100oF | 60 1.054 | 85 J
GUIDED BEND TESTS ’ MATERIAL APPROVAL |APPROVED|REJCCTED
JACE poot il NAYSHIPS 250/1500. 0
L ASME . COMM'L N AF MN\’
NICHD ©F MAERO " STEAM OF NEMATORS AUCTG{@;F‘—_‘ J
FAKSURE ANALYS 1Y, i :
WE MCREBY CERTIFY THAT THE ANOVE MATERIAL HAS BFEN - bt mLh e O
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPFCIFICA- RAD LOGRAPHI( £ XAMINALION
TION AND 1S IN CONFOKMANCE WITH ALL REQUIREMENTS.
). WiRE FOLIO NO. 464-221 Wmu 73 .
\, n, G -~ AR
4 FLux FoLio no, 339-063 §1GNED ' __:_____40,‘ ‘QOV
o 9 4
WORKS MT. VERNON INSPECTION AGENCY +_'X_OON '0';‘90
CONTRACT NO. INSPECTOR j.\)\ 3L\§‘3

i




v - i
o g REVISED 6/11/75

" 0s™isu-ns -+ THE, BTA-S.COJCK'Q WILCOX COMPANY . REVISED 8/20/73
L ; | : POWER_GENERAT | ON GROUP | REVISEL 5/6€/74

.{ u'r .».*.vtnnou IND |ANA

i / J’ﬁ,u i
" .QRD OF FLLLER WIRE QUALIFICATION-TEST+ - TesT no. . WE_336
""" 0 |AMETE R TLLeIngp a3 v a2 FILCER VAL TR LTCRTION COWE WIRE MEAT NO.

i 7%-2- 32 :umtm%nﬁﬁ%_
_il.lz £ ‘ ( 02
YOLTS: ; TRAVEL SPEED (1PM) - TYP ! 9’?‘1' e A 3 PURCH NO,

’
28 12 450-500-600 642040AK
s CHEMICAL ANALYSIS

So

LAB NO. PAD & CR. NI Mn. st | e, s, MO . cu. v. co. AL.

13762 094 .12| .70 [1.kOj Lk | .010] .011f .52 .02k} .002! .009| N.D.|.
’ D 3 & T 1 w xsn T 7). P | 4BA™} <Zr | As NZ
€ =3p 3 A 4 N.p.| .002 .015| .002| N.DJ .004| N.D.|.0106

DROP WEIGHTS

HEAT TREATMENT TEST NO TeEme, (%F ) RESULTS TNDT

1100-1150°F, FOR 50 HRS, WF_336 -30°¢° | _F -30°
FURNACE COOLED TO 600°F | CENTER -20°F | NF,NF

AT 10°F/HR,

g3

TENSILE PROPERTIES

LTIMATE YIELD PT. ®FiLONG . % RED. OF
TEST NO. HEAT TREATMENT -+t e ¢ : o

WE_336 (ABOVE) _ 80,500 | 63,000 27.5 63.0
M

CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
HEAT TREATMENT TEST MO, |FT./LBS. |LAT EXP {% SHEAR | TEST NO. |FT./LBS.|LAT.EXP.|% SHEAR

(ABOVE) WF336 | 5S4 043 1 758 WE336 | 67 049 | 95
49 1,042 | 70 CENTER| 71 |.053 | 90

SURFACE
+10°F | 49 1.043 | 60 +30°F | 81 | .044 | 60
[ NDT is -300F WF336 | 72 |.064 1100 WF336 | 59 1.053 | 80
' ‘ 9 1.076 1100 CENTER| 759 |.051 | 80
E%SOF _gl _075 1100 +100F | 60 |.054 | 85
GUIDED BEND TESTS sy e MATER(AL APPROVAL |APPROVED|REJECTED
FACE ROOY SI1DE

. NAVSHIPS . 250/1500.1 =
AB..F S
: ASME . COMM'L N A
STEAM GENERATORS ‘
MICRO OR MACRO AUC

FISSURE ANALYS IS .

GROOYE WLLD 1L S)

WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS Bﬁauull ‘ T.S
j TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPEC!
TION AND 1S IN CONFORMANCE WITH ALL REQUIREMENIS

RADIOGRAPH IC EXAMINAT ION
— $

Fryey

] WiRE FOLIO NO. _464-221 G JULY 31, 1973 "
3 I - A
FLUX FOLIO NO. .299-063 l S1GNED -%‘/ L ]C‘/\




CHARPY-V_TRANSITION CURVES

CONTRACT___SPL 336 DATE____MAY 6. 1974
CUSTOMER COMPONENT |
SERIAL NO, HEAT NO.__ 442002/8873
TEST SPEC. ~ TEST LOCATION___ CENTER
ATTACHMENT TO WF336
TEMP, LATERAL
(°F) FT. LBS. EXPANSION % SHEAR
+200 72 79 81 .06k .076 .075 | 100 100 1
+150
+100 75 1 79 78 1,062 1 .0651 ,064] 100 | 100 | 100 |
+70 66 78 1 71 1,052 | 068] 060l 90 | 95 90
+40 71 1 55 1 56 1,058 | .0371 ,041] 90 | 65 | 65
+10 43 1 48 43 1,029 1 0351 .034] 45 | s5 | so
-20 43 | 42 41 1.028 | 0321 .029] 45 45 45
=50 37 1 28 | 40 1,022 | 0171 025l 25 | 20 | 25
-100 18 1 23 [ 17 1012 1.013).009] 5 | 5 | 5 |

MAY 61974
%. VOBLES
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FLUX 10110 NO. 229-063
ML, VERNON

WORKS

CONTRACT NO.

4

a F G‘AGNED

INSPECTION AGENCY

PDS ®thg-N THE BABCOCK & WILCOX COMPANY
POWER GENERATION GROUP
MT . VERNON., INDIANA
' RECORD OF FILLER WIRE QUALIFICATION TEST 151 wo, _WF_407
DIAMETER CLRLIRERE FRECALARRTION FILLTR q“,u(”“vu"ﬂ CORE WIRE WEAT NO
12-2-WQ1~32 L1 0
5/32" 442002
voLTS: TRAVEL SPEED ( IPM) TYP ] P RCIASE ORDTR RO
34 12 \§/ 450 THRU 650 642040
HEMICAL ANALYSES
LAU No AN (8] NI MN . B . 8. O A % ] L Al
o e selgey’ (NP
(16115 .0901,056 1,48 [1.30!.38 | .003.020 (.30 |.068(.019
DROP WE IGHTS
WAL THLATMI NI TEST NO. e (Mo RN E IN
j—1100-1150%F FOR 50 HRS, _WE4Q7 +20 NB ,NB —l
FURNACE COOLED AT 10°F/HR, L2
—
TENSILE PROPERTIES
TEST NO. HEAT TREATMENT ‘s";,',"‘:;‘, "(,Ls", e ,‘,‘:&‘}“SG(, . “:',:“"'
WF407 ABOVE 84,500 66,000 26,0 60.0
'
CHARPY V-NOTCH IMPACT TEST 240FT./.B. ENERGY LOAD
HEAT TREATMENT TEST NO. FT. /0BS5S, LAY EXP | % SHEAR TEST NO Y. ZLAS LAY EXP I % St Al
ABOVE SEE ATITACHED SHEE
GUIDED BEND TESTS MATER|AL APPROVAL |APPROVED|REJECIED
FACE ROOT SI10E
NAVSMIPS . 250/1%500.1
1 ASME . COMM'L NUCLEAR X
STEAM GENFUHATIMY
MICRO OR MACKO
FASSUIME ANALYS IS
A i
WE MIREBY CERTIIY THAT THC ABOVE MATERIAL MAS BEEN I it N i
TESTED 1IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA- RAD LOGKAPHLE | XKAMENA | 1ON
TION AND 1S IN CONIOKMANCE WITH ALL REQUIREMENTS.
WIRE FOLiO NO. 204-221 MAY g7g OATE MAY 1, 1974

o plrs

MAY 11974

INSPECTOR

R NOBLES




e CHARPY-V_TRANSITION CURVES
CONTRACT WF407 DATE__ MAY 1, 1974
CUSTOMER COMPONENT
SERIAL NO. HEAT NO.___ 442002/8968
TEST SPEC. TEST LOCATION
TEMP. LATERAL
(°F) FT. LBS. EXPANSION % SHEAR
+200
+150 75 | 85 | 75 |.063 | .068|.0671100 | 100 | 100
+100 70 | 68 | 73 1.066 | .061|.068| 95 95 | 95
+70 68 | 56 | 60 1.058 | .0521.057] 90 80_1| 80
, +40 36 | 57- |39 |.o028 |.053].0311 55 75 | 65
+10 35 | 36 150 |.034 |.034).0431 50 50 | 65 |
-20 28 |33 131 |.023 |.0261.027 1 25 25 | 25
-50 21 | 37 |28 |.020 |.028.021{ 15 | 20 | 15
-100 6 | 13 9 {.003 |.009 |.006]| © 0 0

TESTED BY Zf ////‘gd

MAY 11974
R NORLasS




- il

 © SR KB e S
;'.-r%.' . ‘ .. l"{ o R
Dos gasumn " ;? THE aAacocx'a WILCOX COMPANY REVISED: 10/13/75
o -1 POWER GENERAT |ON GROUP
’ MT. VERNON, INDIANA
. - —-u-lbwo i
-coao CF FILLER WIRE QUALIFICATION TEST TesT no. _WF_607
- O IAMETER ELEGIREDE SRECIRLEATION - PICLER WIAE ZE'FH}I'"”“ CORE WIRE HEAT NO.
: 12-7-WQ1-37 LIN nMoN{ Cu_ P
5/32" UB_ARC ’ B 442002
VOLTS : TRAVEL SPEED (1PM) Tve ERT ~PURTH L
34 12 “ 7 1450 THRU 650 642040
CHEMICAL ANALYSIS
LAB NO. PAD . CR. NI N si. | P, s. MO . cu. v. co. aL. ™M
2kge3 .090 | .1k |.72 ]1.50 . ko7 |.011 .013 ! .47 | .03 |.004 | .01 |.o010].m1
/Y% ?ﬁg/ 9/ '% <wo .
/( it ; ‘onopv'/ivﬁlzcms
HEAT TREATMENT TEST NO. TEMP, (OF ) RESULTS TNOT
1100-1150°F FOR 50 HRS. WF407 0 +20" NB ,NB
FURNACE COOLED AT 10°F/HR, T
TENSILE PROPERTIES
TEST NO. HEAT TREATMENT ;’#;'“‘:;‘, ”'};’, il c.z‘:oLrorNs%r . “525‘“
WF407 ABOVE 84,500 66,000 26.0 60.0
CHARPY V-NOTCH iMPACT TEST 240FT./LB. ENERGY LOAD
HEAT TREATMENT TEST NO. |FT./L85. |LAT.EXP.|% SHEAR | TEST NO. [FT./LBs. | LAT.ExP.|% SHEAR
ABOVE SEE A'LTACHED SHEET]
GUIDED BEND TESTS MATER|AL APPROVAL |[APPROVED|REJECTED
FACE ROOT SIDE
. NAVSHIPS . 250/1500.1
ASME . COMM'L NUCLEAR X
STEAM GENERATORS
MICRO OR MACRO
FISSUNE ANALYS IS,

WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA-

GROOVE WLLD TS0

RAD IOGRAPHIC EXAMINAT|ON

DATE

MAY 1,

1974

IGNED _ﬁ’ /4'{%&

#AY 11974

TION AND IS IN CONFORMANCE WITH ALL REQUIREMENTS.
IRE FOLIO NO. 564-221 MAY 9
~ FLUX FOLIO NO. 229-0€3 R Fﬁ
WORKS MT, VERNON _ INSPECTION AGENCY
CONTRACT NO.

INSPECTOR

R NOBLES
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PDS 9354-d

NPT

-

THE BABCOCK & WILCOX COMPANY

POWER GENERAT IOM GROUP
MT:;XCQNON. IND [ ANA
fai s fat

"ORD OF FILLER WIRE QUALIFICATION TESTA~

TEST KO,

WF421

O IAMETER

L L]

,:~d&u'lLL(IWianILBI’Zb[ICIYIDN

CORE WIRE MWEAT NO,

C“ on
12-2~ y-Sf oN1
virs: ‘ TRAVEL SPEED (IPM) TYPE OF e%mg_g-:m—mném&———— ‘
34 12 A.C?7-#~ KOO thru 800 623538
CHEMICAL ANALYSIS
LAB NO. PAD L) CR. NI MN . si.- P, S. MO . cu, V. co. AL.
16348 .106(.07 | .54 01.25 (.32 |.007(.019].36 }114 (021
DROP WEIGHTS
HEAT TREATMENT . TEST NO. TEMP, (°F ) RESULTS TNDT
1100-1150°F FOR 50 HRS. WF421 +20 NB,NB
FURNACE COOLED TO 600°F '
F/HR,
TENSILE PROPERTIES
TEST NO. MEAT TREATMENT ;";,',“‘:;‘, ”‘,LSD, e ene . “i‘;g.“
"TF421 ABOVE 83,000 165,500 | 26,5 | 63,0
L /
CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
HEAT TREATMENT TEST NO. [FT./LBS.|LAT.EXP.|% SHEAR | TEST WO, |FT./LBS.|LAT EXP. |% SHEAR
ABOVE F421 74 1,055 | 90 | F421 | 73 [.058 [ 100
@+70°F| 59 1,046 @+200°F 73 061 1100
12 . 049 90 69 ,056 | 100
gﬁof 3(7) .50103 23 F421 90 071 1100
OF 0 .|, ) +300 75 2062 1100
42 .6%7 55 83 1,069
GUIDED BEND TESTS MATERIAL APPROVAL [APPROVED|REJECTED
FACE ROOT $S10E
- NAVSHIPS . 250/1500.1 %
ASME . COMM'L NUCLEAR
STEAM GENERATORS
MICRO OR MACRO
FISSURE ANALYS IS,
WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN SRODVE LB TR
TESTED !N ACCORDANCE WITH THE ABOVE LISTED SPECIFICA- RAD IOGRAPHIC EXAMINATION
TION AND 1S IN CONFORMANCE WITH ALL REQUIREMENTS.

WORKS

CONTRACT NO.

IRE FOLIO No. 264-220

FLUX FOL10 NO. 222-063

MT,

VERNON

g
A reRe

INSPECTION AGENCY

INS

DATE

MARCH 5, 1974

I GNED

e F

>

MAR 51974

PECTOR

R NOBL£ S
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THE BABCOCK & WILCOX COMPANY
POWER GENCRATION GROUP

MT . VERNON, INDIANA

:_ {ORD OF FILLER WIRE QUALIFICATION TEST Test no. _ WF446
e T CLRRRPRRL. .z bahebidon VICLER WIEE BREPLGLCATTON CORE WIRE MEAT NO.
12-2-WQ . -3 LINDE MnMoN1
5{32" AUTO SUZ ARC QINPE #80 LO% 8064 442002
Bt it TRAVEL SPEED ™) TYPE OF CURREN URCHASE ORDER NO.
34 12 450 thru 700
CHEMICAL ANALYSIS
Ly "AD C. s NI MN S, . S MO | cu. V. co. AL .
17543 101,59 1,60 11,301,41 1,011,010/ .33 1,148 |,049
DROP WE | GHTS
HEAT TREATMZ T TEST NO. Teme, (9F ) RESULTS TNOT
1100 1159 F FOR 50 -RS. WF_ 446 +20 NB NBR
|_FURNACE_COOLED T0 6 0°F AT
10°F /HR.
TENSILE PROPERTIES
15T NO. HEA ™ TREATMENT :#;m:;[t Y’c?LSOI e o.zfoLror’;G:'r v “igéao‘
i ARG E | 2,500 63,750 26.5 53,9 |
- “HARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD
MEAY TREATMENT TEST NO. FT./LBS. |LAT . EXP, |% SHEAR TEST NO. FT./LBS.| LAT EXP | % SHLAR
ABOVE SEE ATTACHED SHERT
GuiC® . BEND TESTS MATERIAL APPROVAL |APPROVED|REJECTED
$8 “007 SIDE
NAVSHIPS . 250/1500-1
ASME . COMM'L NUCLEAR x
c Mk d STEAM GENERATORS
ot AYAl vy
a “UUY CLRYIFY THAT -2 ABOVE MATERIAL HAS BCEN N e S
3 I ACCORDANCE Wi~ - THE ABOVE LISTED SPEC!IFICA- RAD | OGRAPHIC EXAMINATION
1D I CONFOWMA. T WITH ALL REQUIREMENTS.
T
“ &5 1010 NO. _S64=22" Al /):\}g:yépug AUGUST 7, 1974
s OO N, 559-0€" P. FEAhIS‘IG,GNED ; Z? izz é;;
. MT. VE=NON nNspacn{OQ cY
' 3 \3&“
nd <5 PEC




e

-
CHARPY-V TRANSITION CURVES
CONTRACT DATE
CUSTOMER COMPONENT
SERIAL NO. HEAT NO,
TEST SPEC. WF 446 TEST LOCATION
TEMP, LATERAL
(°F) FT. LBS. EXPANSION % SHEAR
+100 77 83 80 ,070 |.072 {.071 | 100 100 100
+70 74 74 72 _1.062 L,060 | .058 90 90 95
+40 58 11 63 052 1,058 1,054 75 90 75
410 -3 S/ o1 044 1,047 1,036 60 65 55
=20 35 116 022 1,011 25 10
=50 14 |25 012 1,020 s | 10
=100 17 9 008 1,004 0
50O
” )
ot -
TESTED BY




© bps’ Isu-n THE BABCOCK & WILCOX COMPANY

POWER GENERATION GROUP
MT. VERNON. INDIANA

\JCORD OF FILLER WIRE QUALIFICATION TEST

TEST No. __WF447
DIAMETER ELREIMRPEOTRECARLERIION CIRLEN S1ED ARRTLRTerTIon CORE W RE HEAT NO.
12-2- -32 LIN N Cu-P)
5/32" -m-&nm: - 5y 442002
VOLTS : TRAVEL SPEED (1PM) TYPE OF CURRENT MPERES TPURCH .
34 12 450 thru 700l
CHEMICAL ANALYSIS
LAB NO. PAD £ CR NI MN S, P, S. MO | cu V. co. AL
17544 .075]1.076 .62 .37 1,0091,010!.31 ({059 050
DROP WE I GHTS
MEAT TREATMENT TEST NO. TEmP. (% ) RESULTS TNOT
1100-1150%F FOR 50 HRS. WF 447 +20) NB_ NR
FURNACE COOLED TO 600°F .
AT 10°F/HR.
TENSILE PROPERTIES
TEST NO. HEAT TREATMENT “s"f;'“:;f ”E:SD, e .‘2‘:3,%%, . “Ezg‘“
"TF447 ABOVE _ 83,250 64,500 oy . ° 62.0
]
-~
CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERG/ LCAD
HEAT TREATMENT TEST NO. FT./LBS ., [LAT EXP |% SHEAR TESTY NO, FT./LBS | LAY EXP. | % SHMEAR
ABQVE SEE ATTACHET smzr;*
GUIDED BEND TESTS MATERIAL APPROVAL |aPPrOVED|REJECTED
FACE ROOT SIDE
. NAVSHIPS . 250/1500.1
ASME . COMM'L NUCLEAR x
STEAM GENERATORS
MICRO OR MACRO
FISSURE ANALYS Y
WE HEREBY CERTIFY THAT THE ABOVE MATERIAL MAS BEEN InouL i KM
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA- RADIOGRAPHIC EXAMINATION
TION AND 1S IN CONFOKMANCE WITH ALL REQUIREMENTS.
U~ 818
RE FOLIO NO. _564-221 h DATE W
, FLUX FoLio no. .239-063 R ING, ;.o ' ] vﬁ)
WORKS MT. VERNON OO

INSPECT I ON AG(‘VCK a.
CONTRACT; NO. INSPEC nggib




CHARPY-V TRANSITION CURVES

CONTRACT DATE SEPTEMBER 26, 1974

CUSTOMER COMPONENT

SERIAL NO. HEAT NO,__ 442002/8064

TEST SPEC.___ WF452 (WF447) TEST LOCATION
T(?rr) LBS. EXPANSION % SHEAR
+200 176 { 78 | 791,066 1,069 1,071 1100 100|100
+150 70 70 | 72 |.055 |.060 |.060] 100 100 [100

| 4100 70 64 | 53 |.058 [.056 |.041]100 | 95 | 90
+70 0 51 | 56 |.040 |.041 |.048) 75 | 75 | 80
+40 46 46 | 45 1,060 1,039 1,035 65 | 65 | 60
+10 40 41 | 42 |.031 |.029 |.030} 35 | 35 | 35
-20 30 28 | 29 |.024 |.021 {.019] 20 | 20 | 20
-50 30 | 27 1 11 1,020 |,0221.007] 15 | 10 5
-100 . 4 g 1,005 1,003 1, 005] 0 0 0

TESTED BY




LN
-

.

PDS 9350-N " _ ~

REVISED: 2-L-75

THE BABCOCK & WILCOX COMPANY

POWER GENERAT |ON GROUP

MT. VERNON., INDIANA

““CORD OF FILLER WIRE QUALIFICATION TEST

TesT wo, WE_LL7

) _DIAMETER ELEEL® Cif on FILLER wipg JREGTIETCATION CORE W IRE MEAT NO.
-2 =WQI~ LINDE MNMONT (LOW CU-P)
5/32" AUTO SUB_ARC LINDE 10T BOBL kh2o02
VOLTS: TRAVEL SPEED 1PM) TYPE OF CURREN T ANFERES “PURCHASE ORDER NO.
3k 12 r il 450 thru 700
CHEMICAL ANALYSIS
LAB NO. PAD c CR NI MN, si. P, 5. MO Cu. V. co. AL, | 1T
20369 075 | .007| .62 |1.37] .45 | .020 .013 .41 |.053].001 |.01 .01 | .007
CHB SN R PR AS r N W
.003 ,0111.0003 | .002 | .009 | .003 | .0012] .009
DROP WE IGHTS
MEAT TREATMENT TEST NO. TEMP. (OF ) RESULTS | TNOT
1100 - 1150 F for 50 HRS FURNACE COOLED TO WP LL7 +20 NB,NB
600" F AT 10 F/HR.
TENSILE PROPERTIES
ULTIMATE YIELD PT. %ELONG . % RED, OF |
TEST NO. HEAT TREATMENT STR. PSI| PS | @.2%0FFSET AREA
~ LL7 ABOVE 83,250 B, 500 27.5 62.0
J
£l CHARPY V-NOTCH IMPACT TEST 240FT./LB. ENERGY LOAD -
HEAT TREATMENT TEST NO. |FT./18S. |LAT.EXP.|% SHEAR | TEST NO. |FT./LBS.|LAT.EXP | % &uun%
ABOVE SEE ATYACHED
GUIDED BEND TESTS MATER|IAL APPROVAL |APPROVED|REJECTED
FACE M ROOT SI10E
NAVSMIPS . 250/1500.1 fms.
ASME . COMM'L NUCLEAR
STEAM GENERATORS
MICRO OR MACRO
FISSURE ANALYSIS.

WE HEREBY CERTIFY THAT THE ABOVE MATERIAL HAS BEEN
TESTED IN ACCORDANCE WITH THE ABOVE LISTED SPECIFICA-
TION AND (S IN CONFORMANCE WITH ALL REQUIREMENTS.

}
JIRE FOLIO
FLUX FOLIO

WORKS
i

CONTRACT NO.

GROOVE WELD TEST

RAD |OGRAPHMIC EXAMINAT {ON

-~
-

No. S6k-221

no. 339-063
MT. VERNON

AUG by 4SIGNEO

G DATE

GENCY

INSPECTOR




WESTINGHOUSE CLASS 3

3
o
<
O
=

COMMONWEALTH EDISON CO. BYRON STATION
UNIT NO. 1 REACTOR VESSEL PADIATION
SURVEILLANCE PROGRAM

J. A. Davidson

-

} July 1979

\ b
APPROVED: \\\ Y. QQ-_M_,%—\
J. N. Chirigos, Manayer

Structural Materials Engineering

Work performed under Shop Order CVA-106

WESTINGHOUSE ELECTRIC CORPORATION
) , Nuclear Energy Systems

! P. O. Box 385

‘ Pittsburgh, Pennsyivania 15230

b**“"‘—'——



TABLE A-2
CHEMICAL COMPOSITION (WEIGMT PERCENT)

Ladish Co. Chack Analysis of Babcock and Wilcox Co.
Intermeciiate Shel! Forging Analysis of
Element 5pP.5933 Weld Metalle)

( 0.21 0.08

s . 0.009 0.010

P 0.010 0.011

Co 0.01 0.011

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 0.1

v 0.003 0.00€

Sn < 0.002'¢ 0.008

Al 0.010!°! 0.013(®) A

N2 0.005 0.011!®l

B < 0.000% < 0.003'%

Ti 0.001(b] 0.002'%

w < 0.002'° < 0.002'%

As 0.008!®! 0.004'0!

2r < 0.002'® < 0.002'®

Cb < 0.002'% < 0.002'°

Sb < 0.002'® < 0.002'® l

& The surveidlance weid 1 dentical to thet uoed in the core region girth sesm The weld wire 3
'YDe Linde MaMoN: Mest Number 442002, with a Linde BO type fiux. Lot Numoer 5873

b. Supplementai chemical analysi performed by Westinghouse




WCAP-11651

WESTINGHOUSE CLASS 3
CUSTOMER DESIGNATED DISTRIBUTION

ANALYSIS OF CAPSULE U FROM THE
COMMONYEALTE EDISON CO.

BYRON UNIT 1 REACTOR VESSEL
RADIATION SURVEILLANCE PROGRAM

8. B. Yanichko
E. P. Lippinzott
L. Albertin

November 1087

. APPROVED: /. A Wiy a4

T A Meyer, Manager
Structural Materials and Reliability Technolegy

Vork performed under Shop Order No. BE0J-108

Prepared by Westinghouse Electric Corporation for the
Commonwealth Edison Company

Although information contaised in this report is nonproprietary /

no distribution shall be made outside Westinghouse or its licensees
without the customer’s approval

WESTINCEOUSE ELECTRIC CORPORATION
Power Systems Division
P. 0. Box 2728
Pittaburgh, Pennsylvania 15230

USRS N,
BBOAIOI Dbt &EO424
F ADOCK O%O004%4
F ocp
R




yer

Weld Metal:

Tabls 4-2
CHEMICAL COMPOSITION FOR BYRON UNIT 1 CAPSULE U IRRADIATED CHARPY IMPACT SPECIMENS

Chemical Composition (wt.%) (s)

Specimen No. Cu Ni C Mn P S Si Cr ¥o L
AW-1 0.023 0.670 0.084 1.40 0.0085 0.016 0.523 0.091 0.419¢ 0.025
AV-9 0.C22 0.665 0.075 1.45 0.0091 0.015 0©0.513 0.008 0.383 0.025
AW-1 0.021 0.714
AW-2 0.021 ¢©.741
A¥-3 0.022 0.713
AV-4 0.021 0.714
AW-5 0.020 90.704
AV-8 0.020 0.604
AW-7 0.020 0.708
A¥-8 0.021 0.877
AR-9 0.023 0.877
A¥-10 0.021 0.68
AW-1: 0.021 0.880
AW-12 0.021 0.887
A¥-13 0.024 0.877
AV-14 0.022 0.607
A¥-15 0.621 0.634

For‘ig 5P-5933

Speciren No. Cu Ni C Nn P S Si Cr Mo v
AL-13 0.034 0.730 0.185 0.67¢ 0.0054 0.012 0.241 0©0.34 0.564 0.059
AL-13 0.032 0.791

(‘)Iet.bod of analysis--Inductively Coupled I'lasma Spectrometry (ICPS) for all elements

except C, S and Si.
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TABLE 43
CMMWdPﬂ'lmUﬁthhlpysm
Removed from Surveillance Capsule X

Fe

Co

Cr

Cu

Ma 1449 1439 1420 0.724 :,

Mo 0434 0431 0472 0629

Ni 0682 0678 0.708 073 |

P 0012 0013 0014 o1t |

T 0.007 0.006 0.006 0007

v 0.001 0.001 0.002 0.048

Al <0022 <0021 <0023 <0024

As <0917 <0016 <0017 <0018

B 0.004 0.003 0.003 0,005 J

Nb 0013 0013 0014 0018

So + <0.02¢ <0.023 <0025 <0027

w + <0039 <0038 <0.041 <0.043

zr <0010 <0010 <0010 <0011 ;,
,: ¢ 0,071 0075 0.0% o2 |

45
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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

Chemical Composition
Element (weight %)
Weld Filler Wire Heat Number 442002,
Linde No. 80 flux, Lot Number 8084
C .08 (e 09 [®]
Mn 1.30 1.34
" P .009 .01
S .01 013
Si 37 .58
Ni 62 .85
Mo 31 45
Cr 08 .08
Cu .08 .03
Al —_— 003
Co —— <0
Pb - = <.001
W — <.02
T — <.005
2r e <.002
Vv .05 <.001
Sn — <.005
As —— .005
Cb _ - <.003
N» — .0086
B — 005
a. Chemical Analyses of “Filler Wire Qualification Test" by Babcock and Wilcox,
Company.

b. Westinghouse Analyses from the Surveillance Program Test Weldment.
A-4
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TABLE 4-2
CHEMICAL COMPOSITION FOR BYRON UNIT 2 CAPSULE U IRRADIATED CHARPY IMPACT SPECIMENS

Chemical Composition (wt .1)(‘)

Weld Metal:

Specimen No. _Cu N _C M P S _Si_ e M ¥ _Co_
YW-6 0.024 0.740 0.080 1.401 0.008 0.013 0.496 6.085 0.397 <0.005 <0.010C
YR-15 0.024 0.785 0.078 1.509 0.016 0.013 0.513 0.093 0.452 <5.205 <0.010
YR-1 0.022 0.704
YW-2 0.020 0.681
Y™-3 0.021 0.706
Yw-4 0.020 0.697
YR-S 0.0198 0.668
YN-7 0.022 0.759
Y-8 0.021 0.714

S YN-9 0.020 0.678
- YN-10 0.C20 0.695

YW-11 0.019 0.689
Yh-12 0.021 0.744
YN-13 0.022 0.738
YH-14 0.022 0.771

forging VK24-3

Spe - imea No. Cu Ni C M P S Si Cr ko ¥ Co
-} 0.022 0.689 0.068 1.353 0.014 0.017 0.493 0.083 0.425 <0.005 <0.010

{a] Wethod of analysis -- Inductively Coupled Plasma Spectrometry (ICPS) for all elements except C, S. and Si.
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TABLE 4-3
Chemical Composition of Sixteen Byron Unit 2 Charpy Specimens

Removed from St_uveillanoe Capsule W

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 1.449 1441
Mo 0457 uAsE | 0.4 4‘:* i 0.454
Ni 0.705 G.7% ) 0.65¢ — 0.696
o 0014 0.014 ] 0.013 0.012

Ti <0.003 <0.003 <0.003 <0.004
A% 0.001 0.001 0.001 0.00!
Al <0.020 <0.019 <0.019 -
As <0.010 <0.010 <0.010 -

B 0.006 0.005 0.007 -
Nb €.010 0.010 0.010

Sn <0.014 <0014 <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



TABLE 4-3 (cont.)
Chemucal Composition of Sixteen Byron Unit 2 Charpy Specimens
Removed from Surveillance Capsule W

Fe 96.604 96.574 96.557 96.580
Co 0.007 0.007 0.007 0.007
Cr 0.093 0.095 0.095 0.095
Cu 0.023 0.024 0.024 0.024
Mn 1.439 1.466 1.475 1.451
Mo 0.464 0.461 0.466 0.463
Ni 0.711 0.708 0.716 0.715

P 0.012 0.012 0.012 0.013
Ti <0.003 0.006 <0.004 <0.004
Y 0.001 0.001 0.001 0.001
Al - . - -
As . . .

B - . - .
Nb - - .
Sn . .

w . . g
Zr - : : .

C ‘ . . »

S - . .

Si - - . .




TABLE 4-3 (cont.)
Chemical Composition of Sixteen Byron Unit 2 Charpy Specimens
Removed from Surveillance Capsule W

Cu

0.024

0.024

1.457

1.464

1.468

Mo'

0.465

0.467

0.464

Ni

0.720

0.717

0.711

0014

0.012

0.014

Ti

<0.004

<0.004

0.006

0.001

0.001

0.001

Nb

Sn

N

Si

4.7




TABLE 4-3 (cont.)
Chemical Composition of Sixteen Byron Unit 2 Charpy Specimens
Removed from Surveillance Capsule W

Co 0.007 0.007 0.007 0.009
Cr 0.095 0.095 0.094 0.057
Cu 0.024 0.024 0.025 0.067
Mn 1.474 1.477 1.465 1.296
Mo 0.461 0.46] ﬁ0.465 0.551
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 0.095
A% 0.001 0.001 0.001 0.001
Al . . . 0.019
As . <0.010
B . . - 0.007
Nb - 0.010
Sn . . . <0.014
w - . <0.077
Zr ) . . " <G.008
C . . - 0.212
S . . 0.0046
Si . . - 0.234

4-8
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"HE BABCOCK & WILCOX COMPANY
§ER GENERATION GROUP

@

To
K. E, MOORE - NPG - TECHNICAL STAFF - LYNCEBURG
From
L. G. KLEIN - NE - MNC MATERIALS LAB - BARBERTON (1278) 80S 663-6
Cust. e
F-10361
Subj. 2 Date
ROUND ROBIN" SPECTROGRAPHIC ANALYSES
CARBON AND LOW ALLOY STEEL NOV, 23, 1976
I This letter to cover one customer and one subject only,
Reported are the results of our spectrographic analyses performed on the top and
bottom of five samples submitted on 11/15/76:
Weightﬁ
Sample No. C Mn F 8 84 Cr Ni Mo Cu Sn \'d Al*
624 Top 085 1.57 .016 .007 .48 .17 .60 .37 .162 .009 .008 .020 ¥
62W Bottom 076 1.54 016 .008 .49 .17 .61 .38 .161 .009 .806 .021
) 63W Top 090 1,56 .,015 .010 .54 .09 .67 .41 .274 019 .007 .000 <,Q'6
63w Bottom .09 1.58 .017 .012 .60 .09 .68 .43 ,293 .020 .007 .003 ¥
MM Top .2k0 1,3 .008 .021 .20 .09 .60 .56 .098 ,013 .00k .030
MM Bottom 242 1,36 .008 .026 .20 .09 .59 .56 ,100 .01k .005 .0WO
88 Top 214 .62 011 .009 .25 .32 .77 59 .035 .008 .028 ,001
88 Bottom 228 .63 .02 .01k .27 .32 .77 .59 .037 .007 .031 .024
WF336 Top 09k 1,43 .010 009 .50 .11 .66 .43 ,03¢- .01k .007 .00O
WF336 Bottom .096 1,43 ,010 ,009 .51 .11 .65 .43 ,029 .01 .007 .001

*Minimim limits of

ICK: kw

ce: V. J. Hudacko

detection .001.

A X,

L. G. Klein

“Commatied 1o FPacellenee™
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