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IMPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT
PLEASE READ CAREFULLY

This report was prepared by the General Electric Company (GE) solely for the use of Carolina
Power and Light Company The information contained in this report is believed by GE to be an
accurate and true representation of the facts known, obtained or provided to GE at the time this

report was prepared

The only undertakings of the General Electric Company (GE) respecting information in this
document are contained in the contract between Carolina Power and Light and GE, as identified
in the purchase order for this report and nothing contained in this document shall be construed as
changing the contract. The use of this information by anyone other than Carolina Power and
Light or for any purpose other than that for which it is iriended, is not authorized, and with
respect to any unauthorized use, GE makes no representation or warranty, and assumes no
liability as to the completeness, accuracy, or usefulness of the information contained in this

document
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1.0 INTRODUCTION

The original version of this report was issued in 1978. That report was furnished in response to a
request for information concerning the reactor vessel material surveillance program (Reference 1)

This revision contains several changes to report presentation and content. In order to make this
report more complete, the bases information from which this summary was derived is contained in
the appendices. In addition, for ease of use, the information has been reformatted to a more
tabular format. And lastly, fluence, EFPY, and RTndt shift estimates were deleted Since this
information changes with time, it is more appropriate that this information be contained within
reports specific to withdrawn surveillance capsules.

2.0 RPV SUPPLIER AND SPECIFICATIONS

The Brunswick 2 RPV was purchased from Chicago Bridge and Iron Company, Birmingham,
Alabama (GE Purchase Order No. 205-H1332, CB&I Contract No 68-2472) The RPV is
designed and constructed in accordance with the following codes and specifications.

a ASME Boiler and Pressure Vessel Code - Section II1, 1965 Edition and Addenda through
Summer 1967 Addenda

b "Standard Requirements for Reactor Pressure Vessel", General Electric APED
Specification No. 21A1100, Rev 0 with Data Sheet 21A1100AR, Rev 12
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3.0 VESSEL BELTLINE MATERIAL

31 PLATE AND WELD LOCATIONS

Materials in the RPV beltline region (as defined in I0CFRS0, Appendix G, Section I1) are
identified below and are as shown in Figure |

32  PLATES/FORGINGS AND WELDS

a All shell plate material is SA-533-65 Gr. B, Class I, CB&I Specification MS-1, Rev |,
and provided by Lukens Steel Company, C oatesville, Pennsylvania

b Nozzles N16A and N 16B material is A-508, Class I, CB&I Specification MS-2, and
provided by Lenape Forge Division - Bonney Forge and Foundry Inc , West Chester,
Pennsylvania.

¢ Weld Materials and Process
Coated Electrodes Flux Electrode Combinations
Electrode Filler Metal Type ES80I8G/NM  Adcom INMM/Linde 124 RACO INMM/Linde 124
Trade Name  Alloy Rods EBOISNM Adcom INMM RACO INMM
Supplier Alloy Rods Co , Adcom Metals Co Inc,  Reid-Avery Company
Division of Chematron Corp.,  Atlanta, Georgia Baltimore, MD

York, Pennsylvania

Weld Process:  Shielded Metal Arc Submerged Arc Submerged Arc

321 Lower Shell Course (Assembly Piece No. 1200, Ring No_1)

(1) Plates (2) - 201 and 251

Piece No Heat No Slab No
201 C4500 2

251 C4550 2
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(2) Vertical Seam Welds (G and G2)

(a) Coated Electrodes - Type E8018G/NM
Reference Specification - SA-316

Traveler

Heat No. Lot No, CB&I Weld Spec. Card Set Sequence
08R481 J908A27A GRPI-Rev | 1200-R-12 6A (repair)
01R496 S925A27A GRPI-Rev | 1200-R-14/13  6A (repair)

WPS-323-2F4F6 Rev 2 1200 2A (G1 root pass)

WPS-323-2F4F6 Rev | 1200 2B (G2 root pass)
820913 D908A27A GRPI-Rev | 1200-R-13 6A (repair)
88E081  F920A27A GRPIl-Rev | 1200-R-19 6A (repair)
05R938  A020A27A GRPI-Rev | 1200-R-19 6A (repair)

(b) Flux Electrode Combinations - Adcon/INMM-Type Linde 124

Heat No. Lot No. RunNo CB&I Weld Spec. Iraveler Card Set Sequence

S3986 3876 934 WPS-323-2F4F6, Rev. 2 1200 ZMNEF

322 Lower Intermediate Shell Course (Assembly Piece No. 1300, Ring 2)

(1) Plates - 301 and 351

Piece No. Heat No. Slab N
301 4489 |
351 C4521 2

(2) Vertical Weld Seams (F1 and F2)

(a) Coated Electrodes - Filler Metal Type E8018G/NM
Reference Specification - SA-3 16

rav r
HeatNo. LotNo.  CB&! Weld Spec Card Set  Sequence
977987 JRO2A27A  WPS 323-1F6 1300 SC & SB
88EO0R1 F920A27A GRP-1, Rev | 1450R26 6A
654W539 S823A27A GRP-1, Rev | 301-R1/R2  6A/B, 6 (repairs)
601221 E916A27A GRP-1, Rev | 1300-R4 6

(b)  Flux Electrode Combinations - Adcom/INMM - Type Linde 124

Heat No. LotNo RunNo CB&!Weld Spec.  Traveler Card Set Sequence
$3986 3876 934 WPS 323-1F6 1300 SE.P, G, Q
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(3) Girth Weld Seam - FG - Assembly Piece No. 1600

(a) Coated Electrodes - Filler Metal Type E8018G/NM

HeatNo. LotNo  CB&I Weld Spec Traveler Card Set Sequence
C3L46C  JO20A27A WPS 323-2F4F6 Rev.2 1600 4A
432A2671 HO19A27A WPS 323-2F4F6,Rev.2 1600 4A
662A746 HO13A27A GRP-1 Rev | 1600R-57 6A

3.5.3

(b)  Flux Electrode Combination - RACO INMM - Type 124

Heat No. Lot No. RunNo CB&I Weld Spec. Traveler Card Set Sequence
3P4000 3932 WPS 323-2F4F6, Rev. 2 1600 A
(¢) Overlay Seam Weld
Type £309-15 E308L-15
Trade Name Arcaloy 309 Lime Arcaloy 308ELC Lime
Supplier Alloy Rods Company Chemetron C orporation

Type Heat No. LotNo  CB&I Weld Spec Traveler Card Set Sequence
E309-15 W73594 3A922HSC GRP 2, Rev 2 1600 RS7 8
E308L-15 X47214 KO19H2C GRP 2 Rev 2 1600 RS7 8

Nozzles N16A and N16B - Nozzle (Assembly Piece No 302) to Shell
(Assembly Piece No 1300, Ring No_2) Forgings

(1) Forgings
Nozzle Piece No Heat No  Forging No

N16A 302 Q2Q1VW  247P-3A
N16B 302 Q2Q1VW  247P-3B

(2) Nozzle to Vessel Weld Seam

(a)  Coated Electrodes - Type E8018G/NM

Heat No. LotNo  CB&I Weld Spec Traveler Card Set  Sequence
82D913 D908A27A WPS 303-1F4, Rev 1 1300 23B&O&A-EF
601221  E916A27A WPS 303-1F4, Rev 1 1300 23A-23E
01R496  $925A27A WPS 303-1F4, Rev | 1300 23A-23E, 23N
85D766 D909A27A WPS 303-1F4, Rev 1 1300 23A-23E, 23N



Revision 2 NEDOQO-24157

33  HEAT TREATMENT

331 Plates and Test Specimens

All plates and test specimens were heated 1650°F+25°F, held 1 hr/in. minimum and water
quenched for approximately 23 minutes They were then tempered 1220°F+10°F, held 1 hr/in
minimum and air cooled.

Plates were gas cut hot, stress relieved at | 150°F(+25/-50°F), held for 30 min/in. minimum and
air cooled

Test specimens were stress relieved by heating within a rate of 72°F/hr to | 1S0°F(+25/-50°F),
held for 50 hours, furnace cooled within a rate of 90°F/hr to 600°F and air cooled

CB&I reported the following heat treatment for the plates

201 231 301 351
Q&T '
1650°F 5 hr 42 min 5 hr 50 min S hr 35 min 5 hr 45 min
1220°F 5 hr 45 min 5 hr 40 min S hr 35 min 6 hr S min
Total Accumulative Stress Relief ime
1150°F 32 hr 55 min 32 hr 42 min 30 hr 28 min 30 hr 33 min

The nozzle heat treatments were

1675°F+25°F, 1 hr/in, air cooled

1560°F+25°F, 1 hr/in, water quench
1290°F+25°F, | hr/in, air cooled

Tests stress relieved at 1150°F+25°F for 50 hours
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332 Post-Weld Heat Treatment
Location Temperature Duration
Lower Shell Course 1100°F to 1175°F | 22 hr 50 min

Vertical Weld Seams Gl and G2

Lower Intermediate Shell Course
Vertical Weld Seams F1 and F2

1100°F to 1175°F

26 hr 23 min

Girth Seam Weld FG

1 100°F to 1175°F

6 hr 10 min

N16A/B Nozzle to Vessel Seams

1100°F to 1 175°F

15 hr 43 min

34 CHEMICAL ANALYSES

NEDO-24157

At the time of construction for these pressure vessels, the only requirements for chemical
composition were those contained in the ASME material specifications (AS33 Grade B for plate,
and A233, A298, A316 or A371 for weld electrodes and rods). The elements reported in these
specifications did not include copper (Cu). The available chemistry certifications are provided,
but values for the copper contents of these materials are not directly available from these

certifications.

By tracing the heat numbers for the beltline plates and nozzle N 16A/B forgings back to the
suppliers (Lukens Steel and Lenape Forge, respectively), the copper contents for the plates and
forgings were obtained The ladle analysis for % Cu was measured and retained by the suppliers
even though it was not required by the purchase specification

The copper content of the welds was provided by the supplier, though not required, except in the
case of nozzle-to-vessel weld Items marked N/R were not reported
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(a) The chemical analyses for vessel beltline plate/forging material are as follows

Description Plate Heat C Mn P S Cu Si N Mo
Lower Shell 201 C4500-2 023 1200012 0016 015 027 054 055
251 45502 022 1350010 0014 011 021 060 056
Lower Inter. Shell 301 C4489-1 025 1.40 0007 0016 V.12 027 0.60 0.56
351 C4521-2 023 143 0009 0015 012 026 057 054
Nozzles NI6A/B NI6A/B Q2QIVYW 021 075 0010 0015 0.16* 0.23 0.80 069 ladle
016 071 0006 0013 N/R 024 081 060 check

* from product analysis

(b) The chemical analyses for the vessel beltline welds are as follows

Test Heat Lot No. C Mn P S Cu Si Ni Mo
Coated Electrodes - Type ES8018G/NM

AI396CX/CZ O8R481  JO08A27A 004 093 0019 0016 002 037 087 052
AI3SODX/DZ O01R496  S925A27A 005 111 0020 0017 002 048 092 054
SZ-3Z/5X 82D913 D908A27A 0063 106 0009 0018 0.03 0.39 0.80 045
AI304BX/Z  B8EO08I F920A27A 006 110 0017 0014 002 027 093 051
511 05RY38 A020A27A 0077 094 0018 0017 002 040 091 057
PT1645 977987 J802A27A 0042 104 0016 0022 003 047 104 059
PT164N 654WS39 S823A27A 0041 095 0015 0020 004 0.38 109 058
AN239CX/Z 601221 E916A27A 0041 1.05 0018 0015 003 035 088 049
875 C3L46C  JO20A27A 0063 096 0019 0017 002 032 087 053
800 432A2671 HOI9A27A 0057 122 0019 0014 004 044 108 051
WO No 11-D 662A746 HOI13A27A 0060 096 002! 0017 003 038 088 052
SZ2-32/X 85D766 D909A27A 0063 122 0008 0010 002 044 108 044
Flux Electrode Combinations - INMM Type Linde 124

PT200 S3986 3876 0080 142 0019 0016 005 036 096 052
WO No . 14-D 3P4000 3932 0046 135 0015 0012 002 037 090 045
Nozzle to Vessel Overlay Seam - Type E309-15

M281C W73594 3A922HSC 005 179 0020 0011 N/R 054 1279 NR
Nozzle to Vessel Overlay Seam - Type E308L-15

RQ-6474 X47214 KOI9H2C 003 169 002 002 NR 072 926 NR
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35  TENSILE PROPERTIES (UNIRRADIATED)

Yield Ultimate Elongation
Plates Heat No  Slab No. Strength, ksi Str i (%.in 2 inches)
Lower Shell Course C4500 2 63 8/63 0 89 4/89 9 25728
4550 2 70.1/68 9 94.1/94 § 22./22.
Lower Inter. Shell Course C4489 | 69.5/70.5 95 6/97 0 24./25.
C4521 2 716/71.7 94 5/94 5 25728
Nozzles N16A/B, Q2QI1VW  (0°) 69 0 88 65 22§
Forgings 247P-3A,3B (180°) 69.75 88 5 245
Yield Ultimate Elongation
Welds Heat No LotNo.  Strength ksi Strength, ksi (% in 2 inches)
Type ES8OI18G/NM O8R481 JOOBA2T7A 805 90 5 280
01R496  S925A27A 84 0 925 260
82D913  D908A27A 780 865 280
88EO08| FO20A27A 830 932 270
05R938 A020A27A 763 94 0 260
977987 J8O2A27A 712 85 1 260
654W539 S823A27A 740 84 | 280
601221 E9I16A27A 790 89 § 270
C3L46C  JO20A27A 80 4 910 260
432A2671 HOI9A27A 80 5 930 280
662A746 HOI3A27A 800 910 260
85D766 D909A27A 825 900 280
Adcom/INMM - Linde 124 S3986 3876 718 86 S Joo
RACO/INMM - Linde 124 3P4000 3932 72.5 84 5 280
E307-15 W73594  3A922H5C N/R N/R N/R

E308L-15 X47214  KOI9H2C N/R N/R N/R

oy < I
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36  FRACTURE TOUGHNESS PROPERTIES (UNIRRADIATED)

The Brunswick 2 reactor pressure vessel was ordered prior to the issuance of Appendix G,
10CFR Part 50. The ferritic pressure boundary material was qualified by drop weight testing for
the shell plate and CVN testing for the weld material. Test results are shown in the following
tables.

Heat/ Drop Weight Charpy

Plates/Forgings  Plates Slab  NDTT Test Values Test Temperature
Lower Sheil Course 201 (C4500-2 +10°F or less 46, 48, 61 10°F
No. 1200 251 (C4550-2  +10°F or less 43, 35, 64 10°F
Lower Inter. Shell 301 (C4489-1 +10°F 38, 45, 38 10°F
Course No. 1300 351 (C4521-2 +IC°F 42, 45, 48 10°F

Nozzle N16A/B (0°) Q2Q1VW +40°F 116, 110, 112 40°F

(180°) Q2QiVW +40°F 133, 74, 141 40°F
Charpy

Beltline Welds Heat Lot No. Test Values Test Temperature

Type EBOI8G/NM  08R4E| JOOBA27A 81, 81,82 +10°F
01R496 SO25A27A 62, 64, 68 +10°F
82D913 DO908A27A 80, 94, 83, 81, 82 +10°F
88E081 FO20A27A 85, 90, 91 +10°F
05SR938 A020A27A 66, 84, 86 +10°F
977987 JBO2A27A 10§, 109, 73 +10°F
654W539  S823A27A 181, 144 171 +10°F
601221 E916A27A 107, 108, 108 +10°F
CiL46C JO20A27A 35,39, 40 +10°F
432A2671 HOI9A27A 31, 31,33 +|0°F
662A746 HOI3A27A 89, 82 95 -20°F
85D766 D909A27A 87,69, 73,71, 75 +10°F

Flux Electrode S3986 3876 46, 51, 49 +10°F
3P4000 3932 97, 95, 88 +10°F

E309-15 W73594 JA922HSC N/R N/R

E308L-15 X47214 KOI19H2C N/R N/R

-10-
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4.0 VESSEL MATERIAL SURVEILLANCE PROGRAM

41 PLATE MATERIAL

The plate material used in the surveillance program (Assembly 2613) was cut from piece 301,
Heat C4489, Slab 1. The post-weld heat treatment of the plate specimen was at 1150°F (+25/-
50°F) for a total of 50 hours. All information pertaining to the surveillance plate material is
contained in Section 3

42  WELDS

CB&I files do not contain information on the weld material used in the surveillance program. The
plate material joined by this weld was from piece 301, Heat C4489, Slab | CB&I performed the
welding in accordance with the weld procedure in WPS-323-1-F6. The post-weld heat treatment
of the welded piece was at 1150°F(+25/-50°F) for a total of 50 hours

43 DOCUMENTATION

A copy of the surveillance program drawings, and the surveillance test specimen preparation
procedure No STP-3 are attached to this report

211 -
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5.0 REFERENCES

% Letter to Carolina Power & Light Company from A Schwencer, USNRC, May 23, 1977
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APPENDIX A

As-Built Fabrication Drawing
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APPENDIX B

Plate and Forgings CTRs
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PLIRCHASER

- Chicago Bridege & Iron Co.

i
|
l
!
James C Thompson, Pur.Mgr. :
i

SPECIFICATIONS

LUKENS STEE! COMPANY

Boyles, Ala,

. DATE 9"20.68
COATESN I 19320
TEST CERTIFICATE ot
T MilL ORDER MO iﬂ'“_TGs‘!‘bfffr o T”' T |
i ! Same
27474-3 2471-Sheet 1 [
DR, IS TG, SR R e e

itk NO

1;;1'3

Same
BEND TEST MOMOGE? 3 S aim :_‘__‘ Iy, DO I e oL e e 21 Sheet#2 of 2
T CHEMICAL ANALYSIS - '
MELT NO C Mn 3 s | C [ s 1 N [ G | mo R LTI Y ]
c4500-2 {
P | 4 ) LB WL YT
- PHYSICAL PROPERTIES
HMELT NO g ’.":"Z ":'?ﬁ! : T wea L SRS DESCRIPTION
+
pletes and tests he-tid 1650'1,- 25%P., héld 1ilr. p rinch]min. nd W.Q. for 23 minutes.
Then tempered 1220°F,-1Q0°F., eld 1|hr. pé¢r ingh min, and dir coodled.
42 '
plates gae ¢ut hot and stress relievyed 1150°F, -53‘F;,he1d:1/2 . perinch min. and &ir cooled.
+2
Tests stres¢ relieved b nheating within a rate of72't, pey$r. to|1150°F, -50°F.,

held 50 hrs, and furnac

produced in accordance

SN AINDR TUCEN -

cooled within a rate of 90"
ith LTspect‘Lon system l'equlrémentsgof MIl-S-45208A}

. perhr. t GOO°F .an

1

|

|
I
|
|
I
I
!

|
|
|
i
l
l
I
|
{
|

1

air cooled.

We hereby certity the above figures are correct as contained in the records of the company.

SUPERVISOR . “STING




ks i . LUKENS STEF' COMPANY ) ¥
o ; : COATE vaA DATE
. ' 8-27-6 :
Chicago Bridge & Iron Co. ! TEST CERTIFICATE Lunsugdg 9 3
12 James C. Thompson, Pur. M&T./—Liigwmiio [ cusiows s [ T e
i | 3ame
J 27474-3 th'rl-Sheet 1 Boyles, Ala.
e e ey e . S —— w,
SPECIFICATIONS
Same
- S _ Addendum to Report 12-24-68 Sheet #3
e e e e  CHEMICAL ANALYSIS o
—we ] € e [ ¢ ] 5 [ @ [ spl w [ & ] M t ¥V LB LA s |
-
‘ |
- B : PHYSICAL PROPERTIES P
MELT NO AR A e BV e DESCRIPTION
N o NO L 20 ~ a_ - = ]
cl500 2 680 880 | 24 Bottom Transverse

Tests

IS p—————————————e R R

I SUREULST SEEe— E—— S

i o - R f“—d—ﬂ 771 77 T
We hereby certify the above figures ore correct as contained in the records of the company. (7'}: Oi,él/l’b(’,

SUPERVISOR TESTING




PURCHATIR

C:icare Uridge & Iroa Co.

LUKENS 7 CL CONPANY

Lkevisc ' Copy 12- -6&
1543

LAl

pare, 10-22-68

CONSIGNEE LS

12 Jamos ©. Thompson, Pur. kgr.
P.U. Box 277

Wirmingnam, Aa. 35202

COAl LE,PA 17520
TEST CSOTIACATE
AL ORDLR CUSTOMIR P O ]
274k~ 24,71 Sheet 1 | BR 10468 LR

Same
Boyles, Ala.

-SPECiﬂCANUNS.

SA-533-65 Gr. B Class 1

Mod. by C.B. & I. ¥S-1 Rev. 1 Fbx. £0000

____ 8o an _0,K, _ vomoceen s 0.K. e S Cheet £ 1 aof 2
o CHEMICAL AMNALYSIS
MELT NO C Me 4 S Cu St N1 Ca Mo ¥ = 21 x Baslic Proces:
l | .
Grain Sizd after st{ess relieved
CL550-2 &
PHYSICAL PROPERTIES
MELT NO suas - A % WONG | o aa | N e ETRECRL DESCRIPTION
' NO. o xo0 w_ 2" e V-Notﬁh +10?F. Appearancs
CL550 2 701 | 941| 22 | | 1-360 x 145-1/2 x 5-9/16"
HEa ars| 22 43 | 35 : 64 |30% Shear
|
Lateral Exgansior in irches
.068 :.039 {034
o | >
N.D.T. is -#10°F. pr undpr. : i
Tested in accdrdance td C.B. & 1. Hrocedure THC-1 Riv. Le
i
Testxz locatiion C4B. & ), MTPJl : :
Homogeneity testy satidfactozly. < : :
Bend test datisfdctory |- Locgtion gransvyrse 7 top riddle lof plite
Radius of |curvatjurz css tilan 1-1/2 inghes. @
| |
| |

Wa hereby cerhfy the above figures are correct as contcined n the records of the company.

SUPERYISOR TESTING -

r:_—j;é‘w” _ O’ly(u’/r




: } LUKENS STEEL  MPANY §
Gl i COATESVILLE, PA 19320 - 10-22-68 il 1243
Chicage Bridge & Iron Co. | TEST CERTIFICATE SR——
2 I i onoee 0| Twomesro |
‘ | g:mI s, Ala
| 27474-4 | 2471 Sheet 1 TN, -
e [ SES——— l DT SN, R e -
FCIFICATIONS
Same
sEND Ve NOA'('LGEP_‘T.‘_ES‘ ‘_..tr_«—‘_-rsh..;‘:#—-‘&:.i__;-- . —_—
— CHEMICAL ANALYSIS
T MELT NO [ ’ 5 Cu s T ‘&_:ly_.9'__1”.‘~EL__ﬁ__!L.V U A B i
FJ!;%J’
PHYSICAL PROPERTIES o
i AR v::.o u:s'u( u fONG _— — IMPACTS DESCRIPTION
~NO X100 ®100 N
l I

+
lates and tests heated 16509F. -28°F., held 1 hr. per indh min. and W.Q. |for 22 minutes.
‘hen temperied 1220°F. J10°F., held 1 hr. jper inch min. and air dooled.

+25°F.
'latgs gas cut hot and stros# relidved 1150°F., _%8\»;.’ hqlld 1/4 hr. per inch min.
ind :r codled. | | -
ﬁs relieved Hy heating within P rat# of 74°F. p 'r hr. {to 1150°F, -50°F:,

‘este stre
. and rurnaﬁo coolled within a rate of 90°F. per hr. % 600°F. and air cooled.

ield 50 hr

‘roduced in accorfdanco with inspectiion systieu roquix{ementql of M]ﬂL-I-LSNS .
l I

'S
&
w

. wa
= = ZET o8 :
. l- 4 a ! . »
S | ' vl st bnn Simirne Are earrect 0% (ﬁn'ﬂ!ﬂ?d "m Qhe feCO"d$ O‘ 'he company. SUPFRVISOR TESTING '




LUKENS STEE. JDMPANY

PURCHASER A 8-27-69 ey
3 o COATESVILLE PA ‘f"“ - o
ML ORDER NO CUSTOMER PO I
Sare
SCIFICATIONS: e e L LT T Sy o
ame
KL WS .. ...b Addendum to Report 12 12-24-68  Sheet #3
L Ay 3 T CHEMICAL ANALYSIS
MELT NG € T e ] * 1 s T & [ & | ™ ] G 2 Mo v | n a1 8 |
L [ |
. & s 3 3 - ! s
. - PP W_P__H_!_S_ICAI. 7PROPE»RTIES B
MELT NO Lg‘ '_'»:s:f i "Ess: :"0"6“ wia | s e DESCRIPTION
4550 2 673 '—§65——_§E" 1 I Bottom Transverse
| | Tests
| i
| |
| |
® o
| |
i |
! i
| |
| | -
| |
| |
| |
| |
| |
| |
i |
{ S l ‘ i Ltﬁ ',.! - -
AR Ot

. cmetminnd 10 the records of the company.

BT RVISOR TESTING




L

Revised Copy 9-27-68

‘m' ! LUKENS STEEL MPANY
F—— l COATESVILLE, PA 19520 pate.  8-21-68 B 2243
. CONSIGNEE
Chicago Bridge & Iron Co. | W,VESI CE"“"C‘;‘“ L e A e
I nnu /IL\l' aﬂ ‘ CUSTOMER PO
2 Same
l 2775-2 i 471 Sheet 2 |MB 72568 LR WA, RAN.
Pt—(};CANONS . - T el e w,
SA-533-65 Gr. B Class 1 Mod. by C.B. & I. MS-1, Rev. 1 Fbx. 80000
BEND TE5T 0.K. rowocenenwus QK. — S sn.n;:g:;,of 2
- __“7,__C_HEMICAI. ANA YSIS
T MELTNO C 1 mw 2 5 < S Y [ Mo [ ¥ I ® | & | & e Process—
Ikk" 25 1.40 007 | 016 27 6u 56 F.G.'A . V.ﬂ.P. Stiesl Electric
Grain Size after] stress relileved 6 - 4
PHYSICAL PROPERTIES
- SLAS o i e " IMPALCTS “Fracturs CESERre S I
: NO "o o w2 - V-Noﬁch 110“F. |Appearancd - .
|
CL489 1 695 | 956 | 24 | | 1-396 x 145-1/2 x 5-9/16"
705 970 | 25 38 ! L5 : 38 |30% Shear
Lateral Exjlansion in inches
@ L0300 1.036 | .U34
: | |
N.D.T. is 410°F. : =
Tested in Jccordance ta C.B. FI. Priccedurie TPG-1 heﬁ. 1 :
¥
rest location C.H. & I. MTP-1 : :
lomogeneityl test |satisflactory. i :
pend test datisfactory |- Location transvdrse - top diddlelof pldte
Radijus of [curvafjure Less tﬂen 1- H/z inghes (fi;?
| |

s K W,

A m Birirme mem rareect ne contined in the records of the company.

= s (%Zml




LUKENS STEEL

VPANY

pamm— COATESVILE, PA 19320 DATE 8-21‘58 e ND 1
Chicago Bridge & Irom Co. TEST CERT!FICATE SR
\2 James C Thompson, Pur, Mgr. L OROER NG T o Same :
I Boyles, Ala,
27475-2 121171 Sheet 2 {
C_- L EERCY. e TS L LR T —
CIFICATIONS
Same
 CHEMICAL ANALYSIS . IR
MELT NO C M ’ < T G | w | w ] o |we 1 v 1R LA L8
clilifg-1
PNYSICAI. PROPERTIES .
MEL! NO. ey ',":3:': ",:';.‘:' :hw %ea - e DESCRIPTION
+
Plate and tests heated 1650°F,- 25"!., id 1 hr, @Tr 1‘
inch min, and W.R., forp 23 mi utes,.| Plat And tests were |
then tempered 12P0°P,=| 10°F, held 1 hr.| per fnch min, '
and air copled, | |
H25e
Pl'ts gas cut hot and ptrese relie ed 1150’1 L5 P.ir,held}
1/2 hr. per inch mim, Bmd ol cocoled ' I
Tests res 1ipved by heat ng wikthin al rate| of 72°F.per hr,
to 1150°F, fsé‘ held 50 rs apd furmce cooled{ within a
rate of 90"? per hr, to 6 r snd 2ir l l
Produced ih accoraoance with inepeciion lkltem requl}*e-entk
of MIL-I-45208A , | ket
I ! ¥
| ! |
| A @
| P YRS O Il SSRGS Tl L

Ve haraby cortify the above fiqures are correct as contoined n the records of the company.

SUPERVICOR TEST



' LUKENS STEE! MPANY
Py —— co COATESVILLE. PA o 8-27-69 Y -
* * Chicago Bridge & Iron Co. TEST CERTIFICATE g
James C. Thompson, Pur.Mgr. T snt ORDER NO ; CUSTOMER PO e
; | -
27475-2 2471 Sheet 2 i Boylen. Ala.
2 rl(l—(_AllONSM.'i R - 7 N . - N -
me
_mens e P — Add um to Re t 9-27-68 ~ Sheet #3
b 0 ] S P CHEMICAL ANALY s?orA , 43_
. 1.t 1 e r ¢ ¥ T N G | me } N O ea_,,_,ﬁ:;:‘,,,_
. | .
) PHYSICAL | rnornnss
S ity AAD n'e‘:.n u;c:‘fu = E(oNG | ik —:N; IMPACTS 1 S ESERIFTEON
ik | N0 | ww | owe  fw 2] " -
4189 1 724 | o5 | 24 | ! Bottom Transverse
: : Tests
| |
| |
£ | |
' L
| i
| |
i |
| |
! | !
| |
| |
f |
' i
| |
| |
ol W PR TES | v -n | |

et bemrnb reet by the ahove fiaures are correct os contained in the records of the company.

= IS e

SUPERVISOR TESTING




“ond

+504F.~ Pill'd
T. 14 +10°F.

e —— — — — — G —— — ———— ——— — — —

b — — — — — ——

LT suppliementary Co 11-22-
. AL 7. LUKENS STEI  OMPANY . it od
ez COATESVILE A 19370 vare. 8.21-68 e 543
. " Chi Cago Bridge & Iron Co. TEST CERTIFICATE CONSIGINEE
2 ~ il ORDER NO S -~ {7 S (A
i Same
27475-2 12471 Sheet 2 t\ﬁ 72568 LR Boyles, Ala.
’;P('CIH(AHONS = : o . AL S :
BErD TES) ROMOGENETY TES!
CHEMICAL ANALYSIES
MELT NO C Mo 4 S Cu St Ny Cn MO Te At ]
PHYSICAL PROPERTIES
MELT NO S':(A)l -:\'o n:c;m » BONG Bk . IMPACTS DESCRIPTION
1100 a0 N
|
|

Dre !o_i?i? sts |

C4LLBY9 1 1 Test ati O°F. - Fﬂilod
4
2 Test ati +2049F.~ Pill.d
2 1ost at

@

Wa harahe rartify the nhove fiqures are correct as contained in the records of the company.

CHTT [ e’ ”
‘H.;“Vw m’/

-



Revised C.py 9-27-E.

LUKENS STEF® “OMPANY ! 2
mlaniu i i % o G.5-68 PLE NO 43
* Chicago Bridge & Iron Co. 1557 CERTIFICATE ‘(L‘"S‘G"“
- MLy ORDE® O ] CUSIOMER PO I P
27475-3 k471 Sheet 2 1MR 32968 LR f Boyles, Ala.
168 l
‘;’k?:f;(AHONS o o i - T e T T BT -
SA-533-65 Or. B Class 1 Mod. by C B & I MS-1 Rev. 1 Fbx. 80000
e TEST OﬁK *___ nOmOGENEY ST 0-%:_- - AT ~ Shee t___f_l of 2
L e ttel S cuuuc:n ¥ T T 1% ] 11 e e
—w@ine [ C W [ s |G | s | m | @ | wm [VvIx s [ 2 [ " Basic Process_
8eLS 22 Q.45 | 013 1016 2:. | 58 55 F.G.Pl. V.I.P. St:el Electric
cu521 23 L .43 009 | 015 57 o4 - > -
Grain lee aftbr strpss relieved
384,96-1 7 -8
C4521-2 7-8
- B ane P e
PHYSICAL PROPERYIES
A VED | TewsnE | % ELONG IMPATTS Fratture
MELT NO ﬁoi e ~ .2 - % RA BHN V-Not[ch +1%F. Appearanc DESCRIPTION
58496 1 685 | 9k |25 | | 1-360 x 145-1/2 x 5-9/16"
. g 687 94,0 | 24 42 | k2 | 40 BU% Shear
patorbl Exppnaion}in inches
X L035 034 | .028
\ ' ' N
Ch521 2 716 94,5 | 25 5 | ! 8 bos sn 1~ "
{&l Ju7L 717 SL5 | 25 - : L5 | 48 i ear
. Latenr]l Expapsion pn inches
l !
%.D.T. is “JO°F. | |
[ested in sccordahce to| C.B. & I. Procedure TFC-1 Rev. 1|
lest locetipn C.B. & I.. MTP- |
{lomogenaity| test satisfbctory
end test shtisfectory.| - Locption kransverse top lddle of ta
. Radius of curvthgg less than 1 h/ hea i

We hereby certify the above figures are correct as contained in the records of the company.

Vol 4
SUPERVISOR T
4 s .



PURCHASER

" chicago Bridge & Iron Co.

ECIFWCATIONS

LUKENS STEEL OMPANY

COATESVILLE 9320

TEST CERTirtCATE

CUSIOMER PO I

| 2471-Sheet 2

27475-3

Boyles,

Pk NO

Ala.

‘3

Same
st 1es1 HOmOGENE 1651 '  Sheet f2of 2
- T CHEMICAL ANALYSIS
A S T s 1 a1 S ] W |  %e 3 @0
B, 46-1
chs21-2
- R
MELT NO E::,' ',:':‘: “v?ﬁ:? jao; T_"‘ i —';" Sy - DESCRIPTIO r:-
—t- - 3
lates and teats Heated 1650°F. fzs F., hald 1 hr. r inch min. and W.Q. ~
or 22 minutes. Plates and tests wdre then tempered 1220°F. -109F. held 1 hr.
er inch min. and ailr cdoled. |
4 o l ' J
lates gas dut hof and stress relieved 1150°F. -EB‘H held '1/2 hi. per 1nclr
in. .nd aiy cooled. I ; | - J
ests stress relisved bi heating within a rate of 72%F. pe? hr. io 1150°F. I"; o I \
eld 50 hrs, and furnace cooled within a fate of 90°F. per hr. to 600°F. and g
ir cooled. { | | |
roduced in accordance \hth inspection system i*equir#»mentaiof MIL-I-45208A, J}
| ! |
i | |
1 a .
} { ALy 1
e E R ST RS TELRTRNN l = s 4
We hereby certify the above figures are correct as contained in the records of the company. i e C#%



PURCHASER

2 ° Chicago Bridgse & Iror Co.
James C., Thompson, Pur . Mgr.

LUKENS STEE! COMPANY

COATES PA

TEST CERTIFICATE

TMAILL ORDER P CUSTOMIR PO ]

|
27!:75- lztrn Sheet 2 [
ECHCATIONS. R i -
iame
CBENGWST  AOMOGENENY 1EST L Addendum to Reportj-21-68
L S AR CHEMICAL ANALYSIS
TMEINO ] € Tomw e T s ] ce [ s | oI Mo
i = = T —— el — Ranens LA__ - —
- PHYSICAL:ROPERTIES
';“_" ;K;" T sas vi"a V'Te'én’ T fonG S - IMEALTS
L 0l Mo ] wm L - e e e e T
18496 726 | 945 | 24 lr T
521 2 730 | 956 | 25 : ;
j |
| |
— | |
| |
| |
| ]
| |
i |
| |
| |
| |
| |
! i
! u
nf Lt e M x { T TP

We hereby certify the above hgures are correct s ¢

ontained in the records of the company.

DATE

v T

itk NO

8-27-69

CONSIGNEE

b‘gﬁel. Ala.

3

ODESCRIPTION

. S

SUPERVISOR TESTING

N e i
T /*. T

Bottom Transverse
Tests

e S
’




" ipplement’ ry Copy 1%-22-68

We hereby certify the above figures are correct os contamed

in the records of the compony.

SUPERVISOR nuuﬁ

A ;; LUKENS STEEI COMPANY i
U. ik, i COATESVHL 19320 ‘:::“2;?_68 g W3
Chicago bridge & Iron Co. L S S et CER::':'OCATE‘ it s
4 | Same
L 27675-3 24,71 Sheet 2 MR 72968 LR Hoyles, Ala.
i ndak T, TR T TN A ...
SPECIFICATIONS
BEMND TEST HOMOG ENETY 1ESY . ch"!t ‘ 2 Of 2
B T CHEMICAL ANAI.YSIS__ _
MELT NO C Mo 3 s Co S N | Ca Mo v | n AL -
. T
PHYSICAL PROPERTIES
MELT NO. ::3' n:sl‘o u:;&u w BONG %A e IMPACTS DESCRIPTION
2100 X0 ™
| |
| |
g Drop We ! |
| |
C4521 2 1 Test at| -30°F. - Failed -
1 Test at -10°F. - Pasaed
1 Test at| -10°F. -{rau.{d
1 st at 110°F. -: Pnnae’fi
1l 1Lst. at! +10°F. jil‘ﬂed:
> Test at +20°F. -{ Pauo;d
N.D.T. lls 410°F. |
s
SRR ek Sl L__.__._L_____ AT S o8 i) R T - 1

Z/ Lr //j//'z'ﬁ',




> & - g

Link s iritmdl=i 3 £ ol BELS oIision sl L (,{ ¢5 < 4I)

| ony Yores & sy toc oo it oo
50D No L,06B-8 e MATERIAL TEST REPORT - Mg‘;yg July 3, _1966
Purchaser Chicagpo Brid:f’. and I.E Company Puuh:x}l's Qider No Tap: P.L, %?50!{'2!{113. Contract 63-
. / & -
Dustributor C. I. Crais Co., Inc. D.su.p}no:'s Order No LSLY L7
3
‘ l b | $CE CHARTS
AYTACHED
1TEM HEAT OR F ORGING ’
~NO (9% & 4 PRODUCT sSPeC COLE NO 0. HEAT TREATMENT YES ~O
2 2 2% Dia. Special Welding Stubs per!| CB&I Spec. | Q2Q1VW 2L7P- | 3675+ 25°F. 1 Er/in Air Cool X
Dug. ¥13, Rev. 2 M5 2, Rev.]3 34,38 [A560+ 25°F. 1 Er/in Water Quench’
: of 5/3/68 1290z 25°7, 1 Kr/in Air Cool
2 (ASTN-ASCE- Tests stress relieved at:
‘__'a"' 2) ¥S2, Parn. 1150+ 2 ©r. for SO hours
: 3.13.3
CHEMICAL ANALYSIS ANO ME CnAmc;L—l;aovE ATIES
NDT REPORTS
ATTACHED
FONGING He AT
NO NO C MN P s S CR Nt MO vV u.T "M P oPr AL MARKS
2LTP=2A, RV 21 Ry 5 .00 015 .23 1 .80 b9 1 .05 [Ladle i X X 2 Dropwzights = n¢
3B .16 My 4 .C06 013 .24 .36 o3 | b0 | .03 [heck break +50°F,
Ferritic Crzin Si:
9
(v Nowh st +40CF, ) 'MPACT TESTS (Keyhole ® )
GMNG HEAT TEST YENSILE YIELD ELONG % A A
NO NO. TEWP. PSi = 1000 | PSi x 100C n 2" * 8 H N ENERGY (1t 1bs) LATERAL EXP tin") % SHEAR
2L7P-3A, | Q2QLVW
180° [Room Temp | 88.5 69.75 24.5 69.5 133-74-1k1 .085-.065-,C87 95-60-95

. CORPECTED TEST REFORT - Please desiroy copy dated January 8, 1969. % P . o )
“We hereby certify the above results are correct and that all require- /dfa?/ 2l A:,,’ P o W
pents of abovs referenced specifications and the purchase order have & ,/

~been fulfilled.” . AR IERRSSIINEES




94 114 WL 546 2526 CP&L. NED @002

Lenape Forge. Inc.
1280 West Chester Rd.
West Chester. Pa. 189382

® tareh 14. 1988
N

~arolina Power & Light Co
Baox 1551
Releign, North Carolins 27802

Attn: Mr. 8am Grant
Gentlemen,

The following information is being provided for your information
and is applicable to Lenape Forge. Inc. Heat Code Q2Q1V . AS508-2 material
ge lted by Sharon Steel Co. and received by Lenape Forge Ine. in June of
1888

Ladle Analysis: C Mn P ) Si Cr Ni Mo Cu
(Wt %) .21 .75 ,010 .015 .23 % ¥i .80 .89

Producst Analysis .21 .78 010 .014 .24 .37 .82 .88 .18
(We %)

Deop Wt. Test Results Reported On Material Forged From Heat Code G2Q1V.
(Testing performed using P-3 specimens per ASTH E 208)

Material Heat Treated Condition:

Normalized at 1850 F -~ oooled in air
Austenitized at 1580 F - water quenched
Tempered at 1280 F - pooled in air

Stresa Relieved at
1150 F 30 Hrs.

Drop weight test results: -20 F, -10 F, O F : Break
0 F, +10 F, +10 F: No Break

Please note, test results presented have been obtained by
processing (forging and heat treating) starting stock selected from Lenape
Forge Heat Code @2Q1V. The above results are not intended to be used to
nertify any particular forgings in your possession. For specific forgings
of concern, please refer to the applicable MTR (Materiml Test Report)
supplied with forging shipment.

Sincerely,

K0 Trout

R. Douglass Trout
Plant Metallurgist
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, : {* ALOY RODS COMPANY [ g
i : 4 Duvisian ol Chemetion Corgeration ’ 15
. r L 5 I
4 : Certificute of Analysis \\

Chicago Bridge & Iron Co,

2700 Channcl Ave.
Memphis, Tenn,

Cusiomer Ovdar No. ...3129. & 3130

e Otdet No. . 55990 . ..

tore i vrnatanerioss

P.O. MB1E08-69-4821-,4962,5128

This material ¢onforms to Specification ..

Test No. Al 396 CX
Al 396 CZ

Trade MName: Atom Arc 8018NM

Diameter S2e 5/32
2,250 Lbs.
Lot Mumber JO0BA2TA
Heot Mumber: CER48!1
Carbon ,04
Manganese .93
Cheroriium
Niche! .87
Silicon .37
Coivrbiza
Taricion
Melybdensr .52
Tungiten
Coppor .02
Tianium
Pho:pharvs ,019
Sulphur L016
Yanugdivm
lron
Ferrite R
Siote of

Pcuna. ! $S
York )

County of

Subseribed and sworn o before me

this 14th doy of

November 19 69

R ]
-

{ T Natery Peblic

My commission expires:

5/8/72
Witnessod by R, Siallmen, Q. C. Engr.

'
-1

4

LT T NS | )l I { -1 B—————
B e

Type . E BOLEG . e

This clectrode meets the regquirernents of Par
N 511.3 of ASME Section ILI Nuclear Code.
Mechanical Tests

Test specimen P. W, ht G 1100°F. to 1150°r

for 62 1/2 hrs.
Tensile Properties =-

7
3 = ,./// iy
SEAL f/ P 3-:;‘/{'47’:'. (5(2.':’-;.{.4'-{» -

Specimen Type .505"

UTS 90,500 Psi

YLP 80,500 Psi

% Llongation in 2 inches 28%

Reduction of Area 72.3%
Impact Properties

Spccimen Type Charpy Vee Notch

Test Temperature Plus 10°F.

Ft.-lbs. Bl, 81, 82

Laterial E.cpansion 39,58, 63

% Shear Arca 70,70,70
Other Tests

Coucentricity 4%

Moisture & 1800°F. 0.14%
We certify that the welded mate rial test plat
were subjected to the heat treatment as state
in the attached rcport dated April 2, 1969 of
WHeat Treatment Cycle for Nuclear (ASME,
Code."

This is to certify thet the erisinal ez oy
of this repeit has Lean prepotly signec
ond natarized.

The undersigaed certifes that s report is
corree! and thet no signifeen' chengs hes
been mode in any of the elements dascrined
in the qualifiestion apzrovol

ALLOY RODS COMPANY

Divitian of Chemetron Cerperaticn

(/

7 — ¢ . =~ C:'
BY .:é.éi.d{?w./(c'z-c‘{f

J. Harbold
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FROMN:

SUBJLCT:

e T
(el I3 LR el

ad T
e

He

Recorder
Recorder Range
Priraamy Bemenl
Recorder Chart Speed
Program Daration
Start at ’
Ingcrens? to
Iaintain at’

Coar ¢n
GCear on ...;:'..'.:.:',.' sS4

Cerxa Cycl

LA
—

a i@

Time

(ha)

\WNF‘O

cc 1/2
67-1/2
6c-1/2
69-1/2
: 70~1/2
71-1/2

72

¥

rreatment Cyele for Nuclear (ASHE) Bellex Coce

COPIES:

YCH\PV, FEiit ‘; SIA

Speedomas: H Round Chart
0 - 2500° F

Platinum - Platinum 109 Rnodium: Thermecoupl
Cne cycle = 24 I
125° I*, + 8C° ¥, - -
1125° T, . in 4 hr (25¢° F/k
1125° T, #28° F, for €2+1/2 = ’
e

600° @ 100" ¥

e o
saallon

~
-

- }--«
- L

Unmarhed
L
5

150 by {cack Cam division #

Temperature Tolerance Pareorsage of
Degrecs o' Degirees T Catn ¥
125 50 3
315 _ i %
625 w19
875 8
1125 425 338
1125 v 38
1025 34
02 : 30
825 20
725 22
625 18
€00 L 17
uFrom thic position on Caz=, gubiruct 23/i8Y, ¢
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Certificote

Chicago Bridg. Iron Co.
2700 Channel Ave.
Memphis, Tenn.

P.0O. M92204-3262/3780

ALLOY RODS COMPANY

Divivien of Chamatran Corporatieon

(

of Analysis

3229

Customer QOrder No. ..

s s o et 4450 eamn .

......... Order No. -56 33 5....“...

TP NI | )4 | T4 ) R a—

This moterial conforms te $pecification _SA36 o
: \

Test No. Al 380 DX
Al 380 DZ

Trode Name

Atom Arc 8018NM

Diometer Size 3/16
5,250 Lbs.
Lot Number S925A27A
Heat Number OLR496
Corbon .05
Mangonese 1.11
Chromivm
MNickel ! 92
Silicon .48
Columbiym
Taonta!um
Molybdenum .54
.Tungl?e"
Cepper .02
Titanivm
Phosphorus .020
Sulphur 017
Yonadium
fron
Ferrite
State of Penna., )
County of York ) “

Subscribed and sworn 1o before me

this 19th November 19 69

day of

Notary, Public
/

My commission expires

5/8/172

o

Type _E BOI8G e
This electrode meets the requirements of Par.
N 511.3 of ASME Section 11l Nuclear Code.

Mechanical Tests™ '

Test Specimen P. W, @ 1100°F. to 1150°F.

|
for 62 1/2 hrs. |
Tensile Properties |
Specimen Type .503"
UTS 92, 500 Psi .
YLP 84,000 Psi
% Elongation in 2 inches 26%
Reduction of Area 71.4%
Impact Properties
Specimen Type Charpy Vee Notch
Test Temperature Plus 10°F.
Ft-Lbs. 62,64,%8
Lateral E cpansion 49, 48. 54
% Shear 40,50,50
Other Tests
\

Concentricity 37
Moisture @ 1800 F.0.17%
We certify that the welded material test plates

were subjected tothe heat treatment as stated

in the attached report dated April 2, 1969 of

"Heat Treatment Cycle for Nuclear (ASME)

Boiler Code."
This is to cortify that the eriginal copy

of this report has been properly signed
and notarized.

The undersigned certifies that this repor! it
correct and that no significant change hos
been maode in any of the elements described
in the qualification approval.

ALLOY RODS COMPANY

Divisien of Chamerron Corporaran

-

7 a L

J. Harbold - =

N
; =

BY




e ‘ | . B
ANTER - OFFICE( TCRRESPOKDIN P

¢ £ whin ™ K [ R S - ™\ .E
e : G
: _ . April 2, 1969 Y :
TO: BATE: *ALLOY ROZS COMPA
CUPIES:
FROM: ’ - YORK, PENNSYLVANIA
SUBJECT: Heat Treatment Cycle for Nuclear (ASME) Boiler Code
Recorder " Speedomax H Round Chart
Recorder Range 0-- 2500° F. - . : L
Primary Element ~ Platinum - Platinum 10% Rhodium Therrocoupl
Recorder Chart Speed * One eycle = 2¢ hr =~ 7
Program Duration
tart at . 125° F. + 50° F. - -
Increase to * 112% P - in 4 hr (250° F/ar) .
Maintain at 1125° F, +25° F, for 62-1/2 hr e
Decreuse to 600° F, @ 100°* F, per hr max
Air Quench
Gear on Motor Shalt Unmarked
Gear on Auxiliary Saait ~ "A"
Cam Cycle Time 150 hr (each Carm division = 2+1/2 h2)
Time © Temperature Tolerance - Percentzge of
(hr) Degrees T. Degrees T\ Cam »
0 125 +50 ¢ ) 3
1 - 375 . PR ey 11
2 \ . 825 IR PO § -
3 oo 875 o ' 28
4 1125 ) 425 38
66-1/2 1125 Yo o 38
67-1/2 1025 - T . 34
& 68-1/2 - 825 - Lo 30
69-1/2 825 S | ' 26
70-1/2 725 T g A - 22
71=1/2 625 e e SN RS |
72 . 800 ' SR L
: $From this position on Cam, subtract 3/18", ¢
. ~* . | . e i
-~ . - St - IR ":‘.’
ExEiaeraon] | : ——
R PN ———— »

LA R AT
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Trade Naome

Diameter Size

Lot Number
Hea! Number

Carben
Manganese
Chromium
Nicke!
Silican
Columbium
Tentolum
Molybdenum
Tungsten
Copper
Titonium
Phoiphorus
Sulphur
Vonadiym
lron

Ferrite

State of
County of

Subscribed and sworn to before me

this 20th

7 S |
wai L P K /%’ZL//L/_,

My commission expires:

Witnessed by R, Stallman, Q.C. Engr. ;

enna. ’ 85
or

( ] * \\,Q"
ALLCY RODS COMPANY { v

Diviniw.. ol Chemeiron Corporation 41 E

P

Certificate of Analysis

Chicage Bridge & Iron
2700 Channel Ave.
Memphis, Tenn.

Customer Order NoM30402-683262/80
. Order No. ... 54274 ...

Shipped ..o L2289 .o

This materiol conforms to Specificotion . SA=316
Test No.52 32
5Z 5X Type EB018-G |
Atormn Arc B8018NM This electrode meets the requirements of Par.
N51l. 3 of ASME, Section III, Nuclear Code.

1/4
28,050 lbs. M 2chanical Tests
D908BAZTA ~ 1 Test Specimens P.W,H,T. at 1100° F. to
82D913 | 11500F, for 62 1/2 hours.
.063 ' Tensile Properties
1,06 Specimen Type: .505"
UTS 86,500
.80 YLP 78,000
.39 % Elongation in 2 inches-28%
’ % Reduction of Area-72.5%
«45 Impact Properties
Specimen Type: Charpy Vee Notch
.03 Test Temperature Plus 10° F.
Foot-1b 80,94, 83, 81, 82
. 009 Lateral Expansion 76, 07 (8,63, 60
.018 % Shear 60,60, 50, 50, 50

&her Tests
Concentricity 4%
Moisture @ 1800° F. 0.09%
We certify that the welded material test plates
] were subjected to the heat treatment as stated ir
the attached report dated April 2 of "Heat Treat
Cycle for Nuclear (ASME) Boiler Code.

The undersigned certifies that this report is
correct and that no significant change has
been mode in any of the elements described
in the qualification approvel.

May 19 69

ALLOY RODS COMPANY

Divivion of Chemetron Corporation

. J__._//Mxéc{:g

/j. Harbold

Netary Public

5/8/72
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INTER - OFFICE CORRESPONDENCE
T0: DATE: April 2, 1960
COPIES:
YORK, PENNSYLVANIA
FROM:
SUBJECT: Heat Treatment Cycle for Nuclear (ASME ) Boiler Code
Recorder Speedomax H Round Chart
Recorder Range 0 - 2500° F.
Primary Element Platinum - Platinum 10% Rhodium Thermocouple
Recorder Chart Speed One cycle =~ 24 hr
Program Duration
Start at 125° F. + 50° F.
Increase to’ 1125° F, in 4 hr (250° F/hr)
Maintain at 1125° F, +#25° F. for 62-1/2 hr
Decrease to 600° F, @ 100° F, per hr max
Air Quench
Gear on Motor Shaft Unmarked
Gear on Auxiliary Shaft 3 o
Cam Cycle Time 150 hr (each Cam division = 2-1/2 hr)
Time Temperature Tolerance Percentage of
(hr) Degrees F. Degrees F, Cam *
0 125 +50 LI
1 375 « 11
2 625 ' 19
3 875 28
4 1125 425 38
66-1/2 1125 38
67-1/2 1025 34
68-1/2 925 30
69-1/2 825 26
70-1/2 725 22
71-1/2 . 623 18
72 600 : 17

*From this position on Cam, subtract 3/16", or 6
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U { LLOY RODS COMPALLY ( G it

Divivien of Chimotean Corporutien

( Certificate of Anclysis

Chicago Bridge & Iron
2700 Channel Ave.
Memphis, Tenn.

P.O.

Customer Oider N, _M-OWC‘:-S-.”;:. 1789

Order Neo. .. $543!

Shippad .o 815769 .. -
This moterial conforms to Saecificutien ... SA-316 ...
Test No. Al 304 BX
Al 304 BZ Type .. E 8018-G . ...
Trude Name Atom Arc 8018 NM This electrode meets the requirements of Par,
N511.3 of ASME Section [II Nuclear Code,
Diameter Size 1/8 . Mechanical Tests
2,500 lbs. Test Specimen P, W, Ht @ 1100°F. to 1150°F.
Lot Number F920A27A for 62 1/2 hrs,
Heat Numbar 88081 Tensile Properties
Specimen Type . 505"
Carkon .06 UTS 93,200 Psi
Murnganese 1.10 YLP 83,000 Psi
Cheomiun % Elongation in 2 inches 27%
Nichel .93 % Reduction of Area 68.3%
Silicon er Iimpacts Properties
Columbivm Specimen Type Charpy Vee Notch
Tantelum Test Temperature Plus 10°F.
Bialekdahon 5] Ft,-lbs, 85, 90, 91
Tungstee Lateral Expinsion 72, 67, 69
Coprer .02 % Shear 70, 80, 80
Titanivm Other Tests
Photoherus L017 Concentricity 3%
Sulphur L0114 Moisture @ 1800°F. .13
Vohutive We certify that the welded material test plates
e were subjected to the heat trezamen® as stated
Ferrite in the attached report dated April 2, 1969 of

1o's o vu oeartidy Yast tha engine! oy
ef ihis repart has baan pressely Ligned
end nc forinad,

Stote ¢! Penna, | g
County of York )

Subscrihad end sworn to before me

this  Tth dey of Aupust 19 69
"/-"' el / 7‘4"%'\),:
SEAL L0 L £ e S e e L

Notery Pubine

My cc=minion cxpies: 5/8/72
Vitressed by R, Stallman, Q. C, Engr.

"Heat Treatment Cycle for Nuclear (ASME)
Boiler Code"

The undersigned certifies that this report is
correct and thet no significant change heus
been mude in any of the elerments deseribed
in the qualification approval,

ALLOY RODS COMPANY

e —— Divitiea of Chemelron Corpocation

T
L \ /“// n b

-~
bl i rargians o v amagte ravam Taape-Sypunet FURSETSC L

“J. Harbold

30
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TO:

Heat Treatme

Recoraer

2ecorder Range
Priraary Llement
Recorcer Chart Speed

Program Duration
Start at
Increcase {0
Mzeaintain at
Docrease to
Aiy Quench

Gear on Motor Shall
CCS.-I (ohy! 4‘)\1—;0;.&.}'

Cum Cycle Time

n

s AT
shneh s

Ti:ﬂ':'
(ha)

nt Cycle for Nuclear (ASLID

DATE: Apl‘il 2, 1069

“ALL

- s .
\ [EEWAWES IS

LR T

R

COFiE

)} Boiler Code

Speedoraax H Round Chait

0 - 2500° F.

Platinum - Platinum 10%% Rhodium
One cycle = 24 ha

-« 125° F., + 50° F,
1125° ¥,
1125° F, +25° F, for 6%-1/2
600* T
Umnarked
nAu

150 hr (each Cara divi

Tolerance
Deogrece T
+50

—

Temperature
Degrees I,
125
375 .
625 . >
875 -
1125
1125 '
1025 '
925
825
725
625
600

425

L¥rom this pos

@ 100° F, per e =

t4ion on Cam, cubtiect 3/1%%,

YORUL, PELMSVLVANIA

Therraocouple

in 4 hr (250° I"/n7)

B '

o

sion = 2-1/2 ho)
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Trode Mame:
Diometer Size.

lot Number:
Heot! Number:

Carbon
Manganese
Chremium
Nickel
Silicon
Columbium
Tantolum
Molybdenum
Tungsten
Coppet
Titonium
Phosphorus
Sulphur
Yaonodium
fron

Ferrite

Siale of
Loy of

Chicago Bridge & Iron
2700 Channel Ave.
Memphis, Tenn.
P.O. MI21703-0416-30

CHEMETRON CORPORATION p

ARC PRODUCTS MANUFACTLIRING DivISION

Certificate of Analysis

Customer Order MNo. SO . 5. 1¢ SR

e e, Otder No, $7744 ...

$hipped oo RL2LLTO o

This material conforms to Specification .SA 316 i,

Test No., 511

Atom Arc 8018NM

3/16

2,500 Lbs.
A020A27A
05R938

077
.94

+91
. 40
o« B
.02

.018
017

Penna )
York ) 85

Subscribed end sworn to before me

this  4th

—
SE Al_/./.t.{h;«_f.._-z. .
N

o Public

My commission expires:

March

Type E_BOLBG..oeeeeee o

This electrode meets the requirements of Par
NSl11. 3 of ASME Section III Nuclear Code.
Mechanical Tests

12/4/72

Test Specimen P. W ht @ 110001-‘, to usoor,

for 62 1/2 hrs,
Tensile Properties

Specimen Type . 505"

UTS 94,000 Psi

YLP 76,300 Psi

Elongation in 2 inches 26%

Red. of Area 66.7T
Impacts Properties

Specimen Type Charpy Vee Notch

Test Temperature plus 107F.

Ft-lbs. 66, 84,86

Lateral Expansion 54,67,66

% Shear 80,90,90
Other Tests

Concentricity 37

Moisture @ 1800°F. 0.6%
We certify that the welded material test plate
were subjectad to the heat trzatment cycle as
stated in the attached report dated April 2, 1
of "Heat Treatment Cycle for Nuclear (ASME
Boiler Code. ' :

e faby geakify w 2 Tha asi2iha geN
of his rapcii hiss wssn presaay sighed
and notorized.

The undersigned certifies thet this report is
correct ond tha! no significent change has
been made in any of the elements described
in the qualificotion epproval.

CHEMETRON CORPORATION

ARC PRODUCTS NANUFATTURING Ziv 3 o'

oo /Aﬁt-é;"/(/

o ——

%Har% v ~r7
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CHicAGO BRIDGE & IRON COMPANY

1800 N SOTH ST P O 80X 277 BIAMINGHAM, ALABAMA asa202

TWX 810.733-365«
Western Umon -WIUX
Area Cooe 208 S598-11891

CERTIFICATE OF ANALYSIS
PURCHASE ORDER HUM4BER: MECHANICAL TESTS

Test Number: PT1645 Heat Treatment 1125/1150°F-50 Hours
Type Electrode: E8018G
Trade Name: Alloy Rods EBO18NM  Tensile Properties

Diameter: 3/16"0 Type: ,505"9
‘Lot Number: JBO2A27A UTS 85,100
Heat Number: 977987 YLP 71,200
% Elongation in 2 inches=26.0
CHEMICAL TESTS % Reduction of Area.-72.4
Carbon. . .. 0.042 Impact Properties
Manganese. . 1,04 Type: Charpy Vee Notch
Chromium, .. 0,03 drientation:Perpend. to Weld Direc
Nickel. . .. 1,04 Test Temperature -Plus 10°F
Se14con. . « 0.47 Foot- 1bs.105, 109, 73
Columbium., ., «--- % Shear 60, 65, 45
Tantalum. L4  wasi Lateral Expansion 82, 84, 59
Molybdenum... 0,59
Tungsten. .. e--=-
Copper. . .. 0.03 -
TACANIUM, .+ sse=
Phosphorus... 0,016
Sulfur. . .. 0.022
Yanadium, .. swse
lron,

Schaeffler Ferrite, . ===-

This materfal conforms to Sectfon 111 of the ASME CODE,
Paragraph %511.3

CHICAGO BRYNGE AND IRON COMPANY
Birmingham Materials Laboratory

By a9 //A’/?v _Date “-7-69
In"charge of Testing for Materials Evaluat!

- o
f \‘\—



- . . ( AlLLOY RODS COMPANY ( y y/g"*
| : v

Divisiaa of Chemetron Corparation

Certificate of Analysis
- / it
Post Welding_'s_gpplx Co. /';C ; L"/ln o r.':r"(/Cuuomv Order N, 55&1'2471/72“’
PO, Box 2lll , TR ——
1300 Seventh Ave,, North ' !
Birmingham, Alabama [ o
|
|

- —

—

Order No. ....52240
Shipped ; 10/10/68

This material conforms lo Specification AWS A 5. .5.64T, ASTM A 316-64T
: !

Typs o
Trade Nome: Atom Arc 8018 NM |
Diometer Size: 3/16 |
3600 lbs, m=ew==-. P A=
Lot Number: JBO2A2TA S 2W1601
Meatl Number: 977987 FBI3A2TA
n
|
Carbon .05 7 :
Manganese .90 - -
Chromium
Niche! A5
Silicon , 40 ~
Columbium
Tontalum
Molybdenum .98
Tungsien | s
Copper
Titanium
Phesphorus .02 \
Sulphur .02 |
Yonadium 83 l
iron
Ferrite
|
|
l
State of Penna, ) :
County of York ) 55 i The undersigned certifies that this report is
| correct and the! no significant change has
Sncives s e 0 birs | Vo smic e e R ey
this gty  deyef December 19 68

ALLOY RODS COMPANY
Dirishea of Chametron Carporstion

SEAL _SZ/[ 72(22.‘," / éé‘(’?%gézz.—__
w LA zll

My commission expires; 5/8/12

le



)

(

CHicAaco BRIDGE & IRON CoMPANY

1SCO N SOTH ST P O BOX 277 BIRIMINGHAM, ALABAMA 235202

TWX 810-733.36%4
Wasterr Union -WUX
Area Coae 20% 59%-1191

CERTIFICATE OF ANALYSIS

PURCHASE ORDER HUMBER:

Test Number: PT164HN
Type Electrode: EB018G
Trade Name: Alloy Rods ES018H4
Diameter: 1/29
Lot Number: $823A27A
Heat Number: §541/539

CHEMICAL TESTS »

Carbon. . .. 0.04]
Manganese. . 0.95
Chromium. .. 0.02
Nickel, 1.09
Silicon, 0.38
Columbium, .oceo.-.
Tantalum. ... ...
Molybdenum. ..o, 58
Tungsten. .. ...
Copper. . .. p.04
Titanium,

Phosphorus...g9.015

Sulfur, . .. 0.020
Vanadium. .. 5020

lron. , o
Schaeffler Ferrite, ., ----

*Per L-248

MECHANICAL TESTS

Heat Treatment 1125/1150°F-50 Hou

Tensile Pro erties

Type: .505"Q

UTS 84,100

YLP 74,000

T Elongation in 2 inches=28%
% Reduction of Area,.=75%

Impact Properties

Type: Charpy Vee Notch
Jrientation:Perpend. to Weld Direc

Test Temperature Plus 10°F
Foot- 1bs. 181-144-171

% Shear 100-80-100

Lateral Expansion 88-89-95

This materfal conforms to Sectfon IIl of the ASME CODE,

Paragraph H511.3

CHICAGO BRIDGE AND IRON COMPANY
Birmingham Materials Laboratory

By /%fs‘o-D 6/?:41 Date 4-47-69

In charge of Testing for Materials Evaluati




’ ALLCY RODS COMPANY e ¥

: ( Dislsien a! Chemeiron Corporation -
Certificate of Anolysis . g
Post Welding Supply C - g " B ‘553011’7/\”
08 elding Supp Y o. ) R B W «2471/72W
PO, Box 2111 / i : Customer Order No, cm——
1300 Seventh Ave, North ‘
P Order No. .. 22240 e
Birmingham, Alabama olor Mo ARARE
; Shipped 10/10/68

This material conforms fo Stpodﬁcotio»». AWS A 5.5-64T, ASTM A 316-64T

| I M

‘ Type
Trade Name: Atom Arc 8018 NM ‘-
l .
Diemeter Size: 1/8 ;
1000 1bs, '
Lot Number. SB823A27A
Meai Number: 654W539
Carbon 08 7 -
Mangonese .90 il
Chromium
Nickel .95 -
Silicon .40 -~
Columbium
Tentalum ,
Molybdenum .52 -
Tungsten
Copper {
Titgnium :
Phosphorus .02 '
Sulphur .02 :
Yonodivm .01 :
lron !
Feirite ’,
|
|
ifmn vl Penna. : $S ' The undersigned certifies that this report i
ounty of  York ) :
| « correct ond that no significant change has
b5 been made in any of the elementy described
Subscribed and sworr. to before me | : in the qualification approvel.
this  g¢n  99vof  December 19 68 '

"ALLOY RODS COMPANY

/ ' Divisien of Chamatran Corporalion
. / "4_’ 77 /
Nelery NMk | r ;
' 4
“ 8Y ﬁi/L A ( Fx »( /Z
/ . .t P [

SEAL I_" "

My commission expires: & /g /72



Trade Nome:

Diometer Size:

Lot Number:
Heat Number:

Carban
Manganese
Chromium
Nickel
Silicon
Columbium
Tartolum
Molybdenum
Tungsten
Copper
Tianiym
Phosphorus
Sulphur
Yanadium
fron

Ferrite

Stote of
County eof

Subscribed ond sworn 1o before me
day of June 19 69

this  12th

SEAL 6/]7”42‘0,/ %ﬂﬁz@i/___ﬂ—

Penna. )
8
York )

7 ALLOY RODS COMPANY

Divisien of Chamairon Corporetion

Certificate of Analysis

i /\_
/)/C; /‘

Chicago Bridge & Iron b Drks N M30 d
1500 North 50th St. o 402-683262/80
Birmingham, Ala. -

Order NO. . 24890

Shipped &/27/69

This material conforms to Specification S ARILE i
Test No. AN239CX

AN239CZ Type ..E8018-C

This electrode meets the requirements of Par,
N511.3 of ASME Section III, Nuclear Code.

Atom Arc 8018NM

5/32
2,300 lbs. Mechanical Tests
E916A2TA Test specimen P. W, H.T. at 1100°F. to 1150°F
601221 for 62 1/2 hrs. -
Tensile Properties
.041 Specimen Type, . 505"
1.05 UTS 89,500 Psi
YLP 79,000Psi
.88 9% Elongation in 2 inches 27%
.35 % Reduction of Area 72.7%
Impact Properties
Specimen Type Charpy Vee Notch
.49 Test Temperature Plus 10°F.
(. 1bs. 107, 108, 108
<03 ateral Expansion 78, 66, 80
% Shear 80, 80, 80
.018 Other Tests
.015 Concentricity 3%

Moisture @ 1800°F. .12
We certify that the welded material test plates ™
subjected to the heat treatment as stated in the
attached report dated April 2 of ""Heat Treatmen
Cycle for Nuclear (ASME) Boiler Code."

The undersigned certifies that this report is
correct ond that no significant change has
been moda in any of the elements described
in the qualification approval,

/r“

ALLOY RODS COMPANY : ‘:)
Givision of Chamotran Corporation \u

Metery Public |
My commission eapires: 5/8 /72 BY /jA / z
Wismmmen 4 W B Stallman, Q. C. Engr. /

A tlawhml A
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Saik ' *ALLOY ROSS COMPANY
COPIES: I e
FRO:'..: YORK. PELRSYLVANIA
SUBJECT: Heat Treatment Cycle for Nuclear (ASME ) Boiler Code
Recorder Spcedomas: H Round Chart
Recorder Range 0 - 2500° F.
Primary Clcement Platinum - Platinura 109 Rhodiura Theiaocouple
Recorder Chart Speed One cycle = 24 hr

Program Durs uo“x

Start at 125. F. : 50. F.
Increasc to 1125° I, in 4 hr (250° F/ux)
Maintain at 1125° F, +25° T, for 62-1/2 hr
Dzcrease to 600° F. @ 100° I, per he mox
Air Quench
Cear on Motor Sheft Unmarked
Gear on Aw:iliary Shali 2
Cama Cycle Time " 150 hr (cach Cam division = 2-1/2 hr)
Time Temperature Tolerance  Percentzge of
(hy) Degreecs T, Degrecs T, Cam *
0 125 +50 3
1 375 11
2 625 -, -39
3 875 28
4 1125 +25 38
66-1/2 1125 ‘ 38
67-1/2 1025 ' 34
Gg-1/2 825 30
69-1/2 825 26
70-1/2 725 22
71-1/2 623 18
72 600 17
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Trode Name:

Dionieter Size:

Lot Number:
Heat Number:

Carben
Mangaonese
Chromium
Nickel
Silicon
Columbium
Tantalum
Molybdenum
Tungsten
Copper
Titanivm
Phosphorus
Sulphur
Vonodium
lron

Ferrite

Siate of
County of

Subsceibed and sworn 10 before m‘e

this 34,

4

s

LTINS e 0
SEAL L,_-‘_.M. .’g ™~

trsesdh s commen i T

My commission expires:

Chicago Bridge & Iron
2700 Channel Ave,
Memphis, Tenn,

“CHEMETRON CORPORATION

ARG PRODUCTS MANUFACTURING DIVISION

Certificate of Analysis 1

Customer Order No. 24897

o Order Mo, _.(.’1.9?3_....__.

Shipped 12/4/70

This material conforms to Specification _ASME SA 3G

Test No, 875

Atom Arc 8018NM

7/32

10, 500 Lbs.
JO20AZ2TA
C3L46C

.063
.96

. 87

« 32

.53

.02

.019
017

Penna.

December

/ /)
e P

Type ER’018G
This electrode meets the requirements of
Par N5M.3 of ASME Section III Nuclear Code.
Mechanical Tests
Test Specimen PW ht @ 1100°F. to 1150°F.
for 62 1/2 hrs.

Tensile Properties
Specimen Type . 505"
UTS 91,000 Psi -
YLP 80,400 Psi
Elongation in 2 inches 26%
Red, of Area 64.1%
Impact Properties
Specimen Type Charpy Vee Notch
Test Temp plus 10°F.
Ft. Lbs. 35,39,40
Lateral Expansion 34, 39, 39
9 Shear 60,60,60
Othay Tefth
GConcentricity 4%
Moisture @ 1800°F. 0.15%
We certify that the welded material test plate
were subjected to the heat treatment cycle a:
stated in the attached report da ed April 2,
1969 of ''Heat Treatment Cycle for Nuclear
(ASME) Boiler Code."
This is t3 cortify that the criginal ce
of this teport has been prozarly sigr
and notorized.

The undersigned certifies that this report is
correct and that no significont change ho:
been made in any of the elements describec
in the quelification epproval.

12 70

CHEMETRON CORPORATION

ARG PRODUCTS MANUTACTURNG Divia 0N
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R. R. Bloom



Trode Nome:

Diameter Size;

Lot Number:
Heat Number:

Carben
Manganese
Chromium
Nickel
Silicon
Columbium
Tontalum
Molybdenum
Tungsten
Copper
Titenium
Phosphorus
Sulphur
Yanadium
lron

Fertite

State of
County of

Subsciibed and sworn 1o before me

this , 7th

SEAL{ZA/MW./: 2 A= _-/_,/"/.44/4

My commission expires: 12/4/72

York

doy of

-

S\ ARG PRODUCTS MANL FLCTURING DIWISION 5

W-Z-710

Certificote of Analysis
Chicago Bridge & Iron Co.
2700 Channel Ave,

Memphis, Tenn.
P.O. M72102041630

Customer Order No. 4033

Order No. __él_é__.SS____

Shipped 9/25/70

This moterial conforms to Specification --.AS,ME..SA 31..6.._..._.....

" e

Test No. 800 Type .E 8018C

This electrode meets the requirements of Par.
N511. 3 of ASME Section III Nuclear Code.
Mechanical Tests

Atom Arc 8018NM

1/8 Test Specimen FW ht @ 1100° to 1150°F for
2,500 Lbs. 62 1/2 Hrs.,
HOI9A27A Tensile Froperties
432A2671 Specimen Type .205"
UTS 93,000 Psi «~
L0587 YLP 80,500 Psi :
183 Elongation in 2 inches 28% «
Red of Area 72.6%
1.08 7 Impact Properties

.44 Specimen Type C‘ngtpy V Notch
Test Temp plus 10 F. 7

Ft. Lbs, 31, 31, 33 -
Lateral Expansion 30, 32, 30

.81
9% Shear 30,30, 30
.04 Other Tests
, Concentricity 4"'6
019 Moisture @ 1800 F. 0.18%
014 — We certify that the welded rmaterial test plates

were subjected to the heat treatment cycle as
stated in the attached report dated April 2, 19¢
of "Heat Treamnent Cycle for Nuclear (ASME)

: Boiler Code." '
This is to cartify that tha otiginal copy
of this repori nas beon properly signec
and notarized.
Penna. ) s
\ $S The undersigned certifies thot this report is

correct ond that no significont change has
been made in any of the elements descrived
in the qualification epprovel.

October 19 70 AL

CHEMETRON CORPORATION

ARC PRODUCTS MANUFACTURING DIVISION

Notary Publc




) . ( (
. CHIicAGO BRIDGE & IRON COMPANY

P. O, BOX 13308, MEMPHIS, TENNESSEE 38113

CERTIFICATE OF ANALYSIS P01 947

. Purchase Order Number: M72102041630 ° MECHANICAL TEST RESULTS

Test Number: WO #11-D Heat Treatment 1100-1150°F for

Type Electrode: E8018NM ¢ siistin Promersish {CTg¥ 1/2 Hrs

Trade Name: Atem Arc 8018NM Type: 505

Electrcde Diameter: 5/32 UTS 91,000 PSI

Lot Number: H013ps9a YLP 80,000 PSI

Neat Wunber: 682AT4% $ Elongation in _ 2 inches =26%

Flux Batch Number: ’ % Reduction of Area = 70.5%

CHEMICAL TEST BESULTS (CTR) Impact Properties ~
CarboNiscacosns .060 Type: Charpy Vee Notch

+ Manganese..... .96 - Orientation: 4+ to Weld Direction

Chromium..scee Test Temperature -20°F
Nickel.iceocons . B8 , Foot = Lbs. 89, 82, 95
Silicon.ciinva .38 % Shear %l 45, 40, 65
ColurbiuMecess Lateral Expansion 69, 64, 68

Tantalum..oseee
Molybdenum.... .52

Tungsten..seos
This material conforms to SECTION

COPPOE s daipivins 03 111 of the ASME CODE, Paragraph N511.3
Titanium. oo

Phosphorus.... .021

SUlfur.--.-..o 0017

VanadiuM.csees _ M_ [7(
Iron'l.l..“-. q\'t

Schaeffler Ferrite..
CHiICAGO BRIDCE & IRON COMPANY

. % ’ 2 ZCJC'A« g oarE Lo LE /P97
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ARC *R00UC. 5 MAMUTACTURING DIVISION

C

Certificate of Analysis

Chicago Bridge & Iron
2700 Channel Ave,
Memphis, Tenn.

P. O, M72102041630

This moterial conforms to Specification

Test No, 792

Trode Name: Atom Arc 8018NM
Diometer Size: 5/32
5,000 Lbs.
Lot Number: HO13A27A
reat Number: 662A746
Carbon L0692 e ga
Mangaonese .96 / \0,30—70
Chromium
MNickel .88 -/
Silicon .38 ”
Columbium
Tantolum
Molybdenum .52 /
Tungsten ,
Copper ,03 /
Titonium
Phosphorus ,021 o
Sulphur 017 /
Yanadium
lron
Ferrile
\
State of Penna. )
County of York ) "
Subscribed end sworn to before me
this 27¢h deref  Oct. 1970

SEAL.~ c“aawé/_é/g///
il i

MNotery Pulic

My commission exnires: 12/4/7°

Customer Order No. 4033
Oyd.' NO. 61685
9/25/70

Shipped

ASME SA 316

Type ko 8018GC
This electrode meets the requirements of Par
N511.3 of ASME Section III Nuclear Cocde.
Mechanical Tests
Test Specimen PW ht € 1100° to 1150°F. for
62 1/2 Hrs.
Tensile Prooerties
Specimen Type . 505"
UTS 91,000 Psi -
YLP 80,000 Psi
Elongation in 2 inches 26%
Red. of Area 70.5%
Impact Properties
Specimen Type Charpy V Notch
Test Temp plus 10 F.
Ft. Lbs 35, 38, 47
Lateral Expansion 33, 31, 43
%, Shear 50,50, 50
Other Tests
Concentricity +%
Moisture @ 1800°F. 0.16%
We certify that the welded material test plat
were subjected to the heat treatment cycle a
stated in the attached report dated April 2,
of "Heat Treatment Cycle for Nuclear (ASM

3 1"
Boiler Code. This is to earify that the oricinal cop

of this report has bzaa preperny signe
and notarized.

The undersigned certifies that this report i
correct and thol no significant change he
been made in ony of the elements cescrice
in the quelification opprovel.

/ .
CHEMETRON CORPORATION g

ARC PROOVCTS MANUFACTURING Divinigh

o

BY --7@}!1 ‘////1,, .‘,//-;

o b —
/

G. W. Folcomer IIl (,

\



Trede Name

ALLOY RODS COMPANY } P
Divirign o Chemairan Corporation 1 /
/1 / |
: : /[,'c «‘/
Certificate of Analysis f
Chicago Bridg: & lron Cuilamer Order No M3047.-685262,3)

2700 Channsl Ava,

Mermrphis, T 473, 24.74

nn, Order No
' | ¢
shlpp.d 4: —h/b?
This material conforms to Specification i/ -316
Fest No, 2.1 34
- A B Type 2 3013-G

This electrode meets tha r2quiramsnts of Par.
N5lL. 3 of A3M T, 3ection I, Nuclaar <0 la,

Atom Arc 3013NM

Diameter Size 1433
§,00) (b3, Mechanico T2t 4
Lot Number D90%ALT2 Test spacimen: PV H, T, at 1133 7. to
Heat Number 487766 11599 7., for 62 1/ hours,
Carbon .063 Taensil: Proparty 3
Mrngonese 1.22 Spacimen [ype: .523" L
Caromivm 7% 99,000 Psi
Nicke! 1.038 Y.P 82,500 Pii
Silican .44 7. longation in 1 inches-257
Columbium ~ Keduction of £ rea<65.6"
fgrigtym
Malybdenusm L 44 Te nact Propoariie
Tungsten Specimen [ype: Zharpy Ve Notch
Copper .92 Cest Temperature Plu. 19° .
Titgnium Foot -lbs. 37,69,73, 1. 73
Phosphorus .003 _ataral ©ipansica 52, 70, 56, 34, 57
Sulphur .01 % 3hear 60,40, 40, 50, 5
Vanadium Other lests
lron 7 soncentricity 44
Ferrite Moi iture  1309° F, 0.12%
e cartifv that the .aldeld material taat plites
sare suljrctad to the heat treatment a3 statad
in the attachad raport fat:d April < of "deoat
g , rreatment oycls for Nucl2ar (A3M 0) Boiler Jo2
tate
Com'yo of ;;L;n;::' | 3 The undersigned certifies thot this report is

Subscribed und sworn to before me
this  20th doyof May 19

-

J/A\ /1 2
/M ,’“'1 A 4 B .
seaL KL ¥Z; a"//f/—/l/?%é'éﬂ

Natary Publiic

My commission expires

5/8/1:

69

V itnessed by R, Stallman, Q.C., ngr.

-

R

correct and tha! no significant change hos
been made in any of the elements described
in the auvalification approval.

ALLOY RODS COMPANY

Division of Cheamatron Corparel an

/1., Harboll
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INTER - OFFICE CORRESPONDENCE
o DATE:  April 3, 1869 ALLOY RODS COMPANY
COPIES:
FROM: YORK, PENNSYLVANIA
SUBJECT: Heat Treatment Cycle for Nuclear (ASME) Boiler Code
Recorder Speedomax H Round Chart
Recorder Range 0 - 2500° F.
Primary Element Platinum - Platinum 10% Rhodium Thermocouple
Recorder Chart Speed One cycle = 24 hr
Program Duration
Start at 125° F. + 50° F.
Increase to 1125° F, in 4 hr (250° F/hr)
Maintain at 1125° F, +25° F, for 62-1/2 hr
Decrease to 600° F, @ 100° F, per hr max
Air Quench
Gear on Motor Shaft Unmarked
Gear on Auxiliary Shaft "A"
Cam Cycle Time 150 hr (each Cam division = 2-1/2 hr)
Time Temperature Tolerance Percentage of
(hr) Degrees F, Degrees F, Cam *
0 125 +50 " 3
1 378 « 11
2 625 19
3 875 28
4 1125 +25 38
66-1/2 1125 38
67=1/2 1025 34
66-1/2 925 30
69-1/2 825 26
70-1/2 725 22
71-1/2 625 18
72 600 ‘ 17

*From this position on Cam, subtract 3/16", or 6%

i
)

e e o amnemy
futuerTonw







1-615-613

- .

Shippad to!

2700 Channel Avenue

LINDT DIVISION . :3
\_ UNION CiRSILS CT! Fo..,.uou 4 b
P 0 b'v ‘.ﬂ ru.z'[_', gt Ft -.n.. " Yo
CIRTIFICATE CF ACCIATANCE INSPEUTION
Chicago Bridge and Iron Company Shipper lo.s 027092
Quantity Shippsd: 84,000 Lb,
Date Shipp:d: 3-24-69

Memphis, Tennessee .

Your Order No.t A-2284

'

Dl hndan ]
REFCRY

OF TE3T3 OF GRADZ_124
R

UNIONSELY WELDING CO:/POSITION

Identificatien cf Material Tested: Grade 124 ., Size_ 20X 150 3
Lot' ss zh-'-.’ Rl.'..". :! 54 . - -
This certifies that the lelding Cemposition {dentifisd above has teen
tested fcr conforming te specifications as fcllowss
Sizing: _20_ Mesh Minus 150 Mash
1.3% 3.5%
2.5% 10,0%
Uniformity: _Si02 Ca0 Als03
32.07% 21.11% 14.50%
29-38% 18-23% 11-17%
Lower line gives syesificaticn limits - gingle valusc ars nodau

State of New York
County of liagara

Syorm to before me this

/:f§§3~’dfy of Decewbcr
: 2 —2enet

Materials Wality -« alectris heading



Adcom Motals Company, Ino.

——
B W A S AR - - - —— - -
Pl P o - B & abip S A B B

- e - e— s o e

February 4, 1969 - T .

ATLA .TAa GCZ

chicago Bridge & Iron 2 Ao

D TO:  1a17-

- p.0. Box 277 DATE SHIPFED: 1-17-89
pirmingham, Ala. 35202

SHIPPE

867

Gentlemen:
We hareby certify that material referred to conforms to the physical and
tests as follows and 1s 1n accordance with specifications.,

Material Marked 3/16" 1M Consisting of60=7C# coils 1l¢

1.8 Y.8.

.
ety y PUE D DT Qogte st Lare
lan. 4, 1973,

Ay Jommen ssC0 Lopnies
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Cricaco BrinG: & IRoNn ConpranNy
1IS00 N DOTH ST PO BOXx 2/7, OIRMINGHAM, ALAUAMA JU202

TWX 81Q.733.0654
Western Union«WUX
Areo Coge 205 0901191

" CERTIFICATE OF ANALYSI!S

PURCHASL ORUDER NUMBER: MECHANICAL TESTS
Test Number: PT#200-Sinnle 'lire Heat Treatmenti2=1/2hours®1125/115
Type Electrode: Adcom lInum/linde 124 ~
Trade Name: Adconm [nmm ‘lire Tensile Properties At Room Temperatu
Diameter: 3/16"¢ Type: O.gOS"J
Lot Number: fun 4934 For (inde 124UTS 46,500
Heat Number: $-3986 YLP 71,800
% Elongation in _2 inches® 30.0.
CHEMICAL TESTS % Reduction of Arca, = 68.6%
Carbon. . .. 90,089 Impact Propertirs
Manganese. . 1,42 Type: Charpy VuioﬁOtCh
Chromium., .. .07 Orientation: 4 Jdeld Jdirection
Nickel. . .+« 0.96 Test Temperature Plus 10°F
Silicon. . « Q.36 Foot- 1bs. 4G-51-49
Columbium, . 2 Shear 40-40-40
Tantalum. .. Lateral Expansion 38-44-43
Molybdenunm. .. Q.52
Tungsten.
Copper: «
Titaniun, e
Phosphorus.., 0.917
Sulfur., . .. 0.010
Vanadium,
Iron.,

Schaef%ler Ferrite.

: This material conforms to Section III of the ASME COLE,
Paragraph N511.3

CHICAGO BRINGE AND IRON COMPANY
Birmingham “4aterials Laboratory

/
By ﬁ’:’/’,pr,p 6;/?6‘ oa:c__.r—/a-G’?
In 6#€rge of Testing for Haterials Evalua.
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Subscribed ond sworn 10 before me this doy

moteriol ond are correct 0S coniomoden

THE REID-AVERY COMPANY 4 |
BALTIMORE, DUNDALK, MARYLANO oate April 13, 137
‘ QUALITY ASSURANCE TEST REPQRT
sOLD TO Chicazo 3pidse & lron Co. SHIPPED TO  87me : =0V Coler 2/25/1
2700 Channel Avenue MEMPHIS, TENI‘P € suppeo 223 T2
P. 0. Box 13308
Memphis, Tennessee 3811} )
P 0 NO- 130502-0416=30 P.O NO J APR 151371
SPECIFICATION
ITEM POUNDS SIZE TYPE | LOT NO | HEAT NO.
¥ 24,125 1/15 Jace 1 604 Coils " 3pasn0
2 | O .=
3 |
: ; Y \ L
s A | \
. Al \ / /\ l
>~ / /
CHEMICAL NALYS]S OF W RE 0 WELD METAL
([ ook / 7
TEm ] c_ | MN | P S 'sn ' va
o r.].l__ll.?:ﬁ \ N stow A L ¥ 09 05 .07 A8 &Li 4005
S W i
y ;
= T LI PO . YRR Wy BT
: , .
L P TR | g W e A
» 1
O | At o
T [ SR
ADDITIONAL TEST RESULTS
State of | certify the chemicol analysis and physical ;
City of or mechanicol test resulls reported obove |
meet the specifications on the described

of 19

the records of the company (

%’/ // 4’(2.110\._/

Natary Pyblic
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1-615-613 N SRy | (

UNION CARBIDE CORPORATION h
LINOE DIVISION
p.0. Box 66, tilagara Falls, New York 14302

CERTIFICATE CF ACCEPTANCE INSPECTICN

Shipper's No,: 06693194

Shipped to: Chicago Bridge and lron ﬁ': N Quantity Shipped: 75,000 Ibs.
2700 Channe! Avenue 4"'\_"'; 3 D’tg Shipped: 2-17-71
Memphis, Tennessee 38113 I \N:; Ia) \
N i
“\£_~5 - ‘ﬁ
: é?é? $>
Your Order No.: B=1000 L9)7 \\

REPORT OF TESTS OF GRADE 124 UNIGHNELT WELDING COIPISITION

ldentification of Material Tested = Grade 124 , Size 20 x 150 :

Lot 13912 , Run 989 ¢

This certifies that the Welding Conmposition identified above has been
tested for conforming to specifications as follows:

Sizing: 20 Mesh Minus 150 Mesh
0% 6.i13
i.Si = ‘6}
Uniformity: .
| y _sio, ca0 AL, °
33.06% 20,212 13.93% 0.010%
29-38% 18-23% 11=17% 5.5754’//

Lower line gives specification limits - single values are maximum,

State of New York
County of MNiagara

Sworn to before me this

‘2}“ day of February ., 197!
C::/{f}tf"7ztein4”/ —77:/€;2r€£f‘:__. t//lx( /é?C;z//ZZI//

/f' t / Consunables Quality = Electric weiding

e b

N 12




- : R
o , ( ALLOY RODS COMPANY ( o
ys® Divivien of Chemairen Corporation
Certificate of Analysis
Chicago Bridge & Iron Co. Customer Order No. ...BI1L503-2471/72
P.O. Box 277 T
Birmingham, Ala. . RONE P S
Shipped R e
This material conformy 10 SPECIAICANON cimm s it
Type ___E}309-15
Trade Mome Arcaloy 309 Lime This test material conforms to specification
SA 298 (ASME Section [l PartA) and to
Diameter Size 3/16 paragraph N-5l1.3 ASME Code Section [I1
4,080 lbs,
Lot Number 3A922HS5C
Hea! Number W731594
Carben 0%
Manganese 1.79
Chiomive -~ 23 8]
Nicke! 1219
Silicen 84
Columbium
Tantalum
Molybdenum
Tungiten
Copper
Titanium
Phasphorus . 020
Sulphur L0111
Yanadium
lron
Ferrite 29
‘ This is te certify that the original copy
of this report has been properly signed
and notarized,
Siate of Penna. Cogs The undersigred certifies that this report is
County of York ) } correct and ‘nat no significant change has
been mcde in any of the elements described
Subscribed and yworn o before me in the cualification approval.
ths 2 3.4 dayof June 19 69

ALLOY RODS COMPANY

Divisvien of Chamaicon Corporalion

Ve
il 7 - a9
SEAL {,j{v A

My commission expires 5/8/72 BY W‘{ﬂ.

Witnessed by R, Stallman, Q. C. Engr. J. Harbold f)"'{" "
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by,

C - C
" CuicaGO BRIDGE & TRON COMPANY

», 0. BOX 1930.. MEMPHIS, TENNEsSSZE 38113

CERTIFICATE OF ANALYSIS : B RAT-IV
Purchase Order Number: gi%iigg- MECHANICAL TEST RESULTS
Pest Number: M281C . - Heat Treatment .
Type Blectrede: E309-15 (SA-298) ' Tensile Properties
frade Name: Alloy Rods Co. | Type:
BElectrode Diameter: 3/16" | . prs
fet Number: 3A922HSC .. YLP
Eeat Number: 873594 . % Elongation in inches =
Flux Bateh Numver: : % Reduction of Area =
CHEMICAL FEST RESULTS Impact Properties
Carbon,rrrrsee | Type: Charpy Vee Notch
Manganese, ., .. Y Orientation: _ to Weld Direction
ChEQmiUM, ,, ., » ' : Test Temperature
-~ .
Niekel,,rrrree’ 7 Foot = Lh"
Bilicon,errese . % Shear
Celumbium,,,.. . Lateral Expansion

!!ﬁtQ;\_&m, pre s
Melybdenua, ... - :

FURGBLER, ;40 .
Gopper : X - This material conforms to SECTION
OPPEFrrrrrres IIT of the ASME CODE, Paragraph NS11.3

Fitanium,,,...
Phosphorus, ...
Bulfur.,.osoeas
Vanadium,...«.

RS S

I¥OnN, s orerrr e
fchaeffler Ferrite..
"CHICAGO BRIDGE & IRON COMPANY

BY ZI 4%{(»&/ DATE__ May 14, 1370

€obalt, ;.00 090




Trede Nome, . Arcaloy 308ELC Lime These electrodan conform to ASME specification
SA 298, type KI0BL-15 and were tested in
+ Diomster Sze: INeG accordance with the requirements of Par
4,000 Lbs, N511.3 of ASME Section 1 Nuclear Code.
Lot Numbaern KOLl9H2C
Heo! Homber: X47214 We certify thet this material i3 in compliance
~ with Appendix I1X Section III, ASME Code,
Carbon .03 {1968 Edition)
Mangonere 1.69
C e mosn 19.15
Michal 9.26
Shcon .12
Colvmbive
Tontolum
Molybdenum
Teagilea
Copper
Teonsme
Phosphorve .02
Svlphwe 02
Yanadium
troa
Cobalt .19 ' oo no!u;’:cd. bl i e
-]
:-':::’:'0! ¥ eYr;nr‘:(. : () TTTT T Ihe wadensigaad cortifien that this repert i

Subscribed and ywoen to bafore ma
doye! December 12 70

this 3rd,

Y
[P, pIAd Zsss77

MAL St n e

My commitnon eapued

CHEMETRON CORPORATION

A6 POV TE Banyd Al Tusmd vihae
Cantificote of Analyiis .

Chicago Bridge &k lron
2700 Channel Ave.
Meamphls, Tenn

Costormer Order No, et 3897

Ovéer No. 61999
12/4/10

~
Igped

Thls material conlorms to Sn(ikoﬁo; ASME 3A 298 Pay NS5I1, 3 Section III

Test No, RQ-6474 Type FE308],.15

i @ a—

torrac) ead thol no ngnficont change hay
o i g gn mode in any of 1he dlemenit derenbed
ba the quolification epprevel,
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APPENDIX F

Surveillance Test Specimen Plan
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SURVEILLANCE TEST SPLCIMIN PRCPARATION PLAN

APPLIES TO THE THRIE (3) REACTORS FOR CAROLINA POWER AND LIGHT

11118 PLAN
COMPANY, CONIRACT NUMBLRS 68-2471/72/73.
2
; ’
1.0 GUNRRAL INSTRUCTIONS
£.3 All final cutting shall be dong by machining.
1.2 Specimcn marking and mark orientation e¢rc of utmost importance.
In cise of a mistake, or if uncertain about the marking on a
blank, DO _NOT use it for a finished specimen.
1.3 Material must be used cautiously since there is no replacement
material.
© : °
1.4 Material to be heat trcated at 11507 plus 25°F or minus 50°%
tor a total of 50 hours, less any heatl tiealllg Line after
tompering.
2.0  SHIPMLRT INSTRUCTIONS
a:3 Arrange each group of like specimens in serial crder so they
will remain in scrial order during shapment.,
shipme:

- Adecuately crate or box spuecimens for protection durirnrg

(

TCUSTOMER APPROYAL

et e St

K. npproved September 4, 1969 by Eugene 0'Connor. Received
- ¢rom G.E. ER #5939 dated 9-8-69, VPF #2478-291-1
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The X-roay films of the welded scams in the surveillance test
plates and 4 copices of all metallurgical data and docuirants
including Sravings T-5 through T=13, (Certified Test PReports)
of plate, heat treoatment yecooras and nendestructive test
reports thall be pracsed in tha sare l.ov as the test specirterns.
Two renroduciblc prints 0f ahove metallirgical data and
documents shall be cubnittes by wail wihiin five days cf

the shinwcnt, The coveran’” letter uhall anclude the date

of rlinrent, the rouwte an? all shirLiry documents. /

fhe bas. notal shall be taren from Toest Plate marvked (2€0Q07),
which shall be cut fzom shell Plate marked (301), as showd
on bLrawing 1-5. ™®late (301) is a rlutic opposite the Active
rucl Zore in the Core Peglien.

Test Plate 12627) ., Drawinrg T=5, shall be given a stress relief
i aveuidunce with raragsepl. l.s to «{;:ulate the SLress slied
of the core Region Flateo (301 and 1ul). X-rays of the weld

must be scnt to the custoraer (sce paragyraph 2.3).

‘oAl TLST PLATE SH1TPLD pe GENNPAL BLLCTRIC

— —

ctencil lase metal Test Plate markad (2€10) cut from shell
Plate maithad (301} as follewis: .
(Use symbols at lecast 1/4" high)

G.L. BASL MLTAL

M71LL ROLLING DTNRECTION

AT RULELER

§1,4D HUMBI'K

COWITACT NUNMBER

pocument: shall Lo rupplicd to Genoral Ilectris showing the
cource, vhemistry ond all heat trecatment of the plate.

The alove Test PMlate marked (2610) shall be shipped to
General llectric.
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Plate (2607) cut from shell Plate (201) shall be used to make

e Mechanical Test Specimens required Ly Drawings T-6, T=-7 and
) T-8.
6.0 LASL AL CHARPY CSPECTI'CLS

i & —

o

A Specimen Requirements

G.1.1 Frepare the Charpy [upact Specimens in accordance
with Drawings w-6 and T=7.

6.1.2 The specimens shall Le taken {rom 1/4 thickness
pocitien in the plote. Tha Jung arxis of the spcoinen
shall be pasaldicl t6 the pial rolling directica.

The Soagl ooy prdal o aiind ] iy comapdieular te the
original L lubi bksr LW B 3v itL 0 conbvollied Ty
the oricus. Stan @ e e w0 hangd on the speciren

bli"lks.
6.2 Spccimen Preparation

6.2.1 Povear bard gavw & (2) 2 1/2" x 5 5/8" x 12" sub-bLlocks
and stencil thom LI'C-A and UMI-B as indicated on
Drawing 1-6.

6.2.2 Finish machine entire side to Lec marked and stcrge
cach speciren hlank location as chown on Drawinj
before diviiing the sub=blocks into slabs and sgz2ciren
blanks. The top of the markini symbols are
perpendicular to the original plate surface: thereforc
the top of the three digits will indicate the notshed
side of the upaciman as shown in Detail D.

Y
- .
-

7

6.2.3 power band saw the DBNC=A sub-block into ninectcen (1%)
1/2" x 2 1/2" x 5 5/8" slabs, as indicuted by Dctasl A

6.2.4 Power band saw the PiC-B sub-bleck into 1/2" x 2 /3"
x 5 5/8" slals, as indicated by Detail D. The
remainder of this sul-block shall be storcd.
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$.2.9% Machine both § 5/8" x 2 1/2" gyrfaces of each slad
to a thickness of 0.400" ’6”03 ¥
Cf. 6.2.6 Power band saw the 2 1/2" x 0.400" x 5 5/8" slabs
into specimcn blanks as shown in Detail C.
6.2.7 Machine both 2 1/2" x 0.402" surfaces of each specinmen
to a thickness of 0.400" *:Ut9 = ag indicated in
Detail D. =0
§.2.8 Place 7. fty-three (53) specimen blanks Lgﬁl_;g;nngn
2MJ for 68-2471; 361 throush INJ for 68-2472;
SL6 through SHr and JAL throuah JLY for 68-24713)
in scparate serially marxcd cnvelopes and prepare
them in accordarcc with the followiny paragrap.s
6.2.8.1 throuyh 6.2.8.7.
6.2.8.1 Machinc and finish arind the 2 1/2" x 0.4007
gurfaces to a thickress of .394", as indicated
in Detail E. Placc cach bhlank in its serially
marxed individual cnvelope for further
processing.
6.2.8.2 Mark witli pen, an arrow on the notch side of
the specinen blank (indicating the proper
mark oriecntation). Sce Detail L.
6.2.8.3 Finish unmarked end of each specimen in
accordance with Detail F, and return speciren
( to its cnvelope,

B 6.2.8.4 Remark the desigrated marked end of cach
finished specimen with its corresponding
envelope serial nunher 3f its original marx

, is destroycd., Start with tho lowest mar«ed

(‘ cnvelope and procecd scrially.

6£.2.8.5 Finish the specimen in accordance with Detail
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6.2.8.6 1001 dimensionally inspect, clean and
dip cach specimen in "Dip Scal Plastic”
DS 300 Clear, or codual.

6.2.8.7 Packauc [ifty-throe (53) specimens in
accordun with shipeont instructions,
Parvayraph 2.0 et tiaiws plan. 'The specimens
shall to Jeneral Clectric's Plant
at Sau Caliiornin.

T2
byl ganlb
Tuse,

6.4:9 Cxtra spocimens arc to be pliaced in serially marked
cnvelopes and retoined by Cisl for possible dimensional
rejects. In tne cases where catra specimens are not
provided, dimensicual rejecis will be discarded and
their mark numbers wvill L2 vicd on replacement
specimrne taken from the oo oy materral. Care must

be tasis 0 [Eo ey foecimen orientation anrd
SQUrce.

o

o

e
-k e

"I'!\f. ¥ s’
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5 3 B

Ghocedim g Roaéara o dAs

o 1

tha tenuilu specimens in accordance with
T-6 and T-€.

Tid:d 0@

Prepare
Drawingc

from 1/4 thickness

£F

7.1.8 The specimens shall be takorn
positions in the nlate, 7Thu long axcs cof the ecirens

shall be parallel to the plate rolling direction.

Specimen Preparation

7.2:+3 Pover band saw orc (1) 3 172" » 5 5/8" X 12" sub-block
and stencil it BND as indicuted on Drawing T=6.

T:d: 4 ctencil each specimen blank location as shown ©n
Drawing T-3 before divading the sub-block into slabs
and specimen blucks.

7:2.3 Power band saw the 3 1/2" x 5 5/8" x 12" sub=hlock

5

into ten (10) S5/6" x 3 1/2" x 5/8" slabs, ds

indicatud by Detail A.

—
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band saw the ten (10) S/8" x 3 1/2" x § 5/8"
into spacimen blanks, as shown in Detail B,

Power
slabs

Place fourteen (14) specimen blanks (331 through 33K
for 68-2471; 5J1 throurh SJK for 68-2472; 625 through
€2T for 65-2473) in secparate serially marked envelcopes
and prepare them in accordance with the following
parayraphs 7.2.5.1 throuth 7.2.5.4.

T2.5:1 Finish cach spececimen in accordance with
Detail D, Draving 7-8 and return it to its
envelope.

7. 2:5:2 Remark one end of cach finished specimen
with its corresponding envelope serial number
if its origiral mark 1s destroyed. Start
with the lowest marked envelope and proceed
serially.

1.2.5.3 100% dimcnsionally inspect, clean and dip
cach specimen in "Dip Seal Plastic” LS 300
Clear, or cqual.

7.2.5.4 pPackage fourteen (14) specimens in accerdance

with shipiaent instructions. paragraph 2.0
of this plan. The spccimens shall be sent
to General Clectric's Plant at San Jose,
California.

Extra specimans arc to be placcd in saerially marked
envclopes and retained by CR&I for possible dimens.onal
rejects. In the cases where extra specimens are not
furnished, dimensional rejucts will be discarded ana
their mark nurbers will be used on replacemant
specimens taken from the extra matcerial providecd.

Care must be taken to insure propuer specimen
orientation and source.
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8.

10.

1 The weld and hcat affected zcone metal shall be taken frenm
Plate marked (2608), cut from shell Plate marked (301),
with a central weld which is similar to the reactor vessel
longitudinal weld. (Sce brawing 7-5).

N Test Plate (2608), Drawing T-5, shall be given a stress

relief in accordance with Parayrap 1.4 to simulate the
stross relicf of the Cove Reugion Plates (301 and 351).
X-ravs of the weld must be sent to the customer (Cee
Paragsaph 2.3). .

‘LOLD YCST PLATE SHIPRPCD TO GINCRAL FLECTRIC

| stenecil welded Test Plate machd (26,09) cut from shell Plate

marked (301) as followus: (Use symbols at least 1/3" high)
3.E. WELD MLETAL
MILL ROLLILG DIRIUCTION
HEAT NUNBLR
SLAD NUMBELR ¥
CONTRACT MUMDLER

Documents shall be supplicd to General Illcetric showing the
source, chumistry and heat treatment of the plate.

. 2 The above welded test Flate marked (2609) ghall be shipgzed

to Gencral [lectric in accordance with Paragraph 2.0,

lo
Ll

*EST PLATIL UARD BY CHUHICAGO RRIDGE & 1RO TO MAYE WELD

CNLAT AFFECTLD Z0NL LCIL W ICAL WEST Shizlhiil

.1 Plate (2608) cut from shell Plate (301) shall be used to
make the Mechanical Test Specimens required by Drawings
T=9 through T-13.

2 Test Plate (2608) shall be cut into four (4) control blocks
as indicated on Drawing T-9. (Stencil all exccss material
and contro! blocks as indicated)
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11,

Specimen Requirements

11.1.1 Prepare the Charpy Impact Specimens in accordance
with Drawings T-9 and 7-10.

11.1.2 The long axis of the specimen shall be perpendicular
' to the weld directicn and parallel to the plate
surface, with the middle of the specimen at the
mid-plane of the weld as shown in Drawing T-10.
The notch shall be perpendicular to the plate surface.

Specimen Preparation

11.2.1 Power band saw the central weld section 5 1/2" x
5 5/8" x 2 1/2", marked WC, with the weld center
slane at the coenter o7 tha ugld bleck indicaze
Detail B, Drawing '1'-9.

1) .-
- -t

11.2,2 Finish machine ealire ¢.a Lo le marked and stencil
each specim.a Llana lecut iun as shown on Drawing T-10
pefore dividing cthe eancral weld section into slabs
and specimun blanks. The top of the marking sy*boLs
are or a line perpendicular to the plate surface!
therefore, the top of the three digits will indicate
the notched side of the specuncn as shown in Detail D,
Drawing T=-10. 'TUIS IS VERY IMOORTANT.

11.2.3 Power band saw the 5 1/2" x 5 5/8" x 2 1/2" weld
control block (WC) into nine (9) 1,/2" x 5 S/8" x

2 1/2" slabs.

11.2.4 Machine both 5 5/8" x 2 1/2" surgagcs of each slabn
to get a thickncss of 0.400" :60 2", (Drawing T-1%,
Detail B).

L

11.2.5 Power band saw the nine (9) 5 5/8" x 0.400" x 2 L/
glabs into specimen blanks.

11.2.6 Machine both 2 1/2" x 0.400" surfaces gg each
specimen to a thickness of 0.400" *600 , as
indicated in Detail C, Drawing 71085
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