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Duke Power Company
PA. Box 1006
Cbarlorte. N.C. 28201-1006

.I
HAL B. TUCKER
Sent"i Vice Present
Nuclear Ocueraglon
(704) 382-4531

0 0U(mPOWA

July i, 1992

U.S. Nuclear Regulatory Commission
Document Control Desk
Washington, D.C. 20555

Subject: McGuire Nuclear Station Units 1 & 2
Docket Mos. 50-369,370
Catawba Nuclear Station Units 1 & 2
Docket NoS. 50-413,414
Oconee Nuclear Station Units 1, 2, G 3
Docket Nos. 50-269, 270t 287
Response to Generic Letter 92-01, Revision 1
Reactor Vessel Structural Integrity

Gentlemen:

On March 6, 1992, the NRC issued Generic Letter 92-01, Revision
1 to supercede the original version dated February 28, 1992.
The subject generic letter was issued to obtain information
from the licensees which will enable the NRC to assess the
degree of compliance with regulatory requirements regarding
reactor vessel integrity.

Duke Power has been in compliance with the regulatory program
to maintain the structural integrity of the reactor vessels.
Accordingly, Attachments A, B, and C to this letter provide the
required information for Catawba, NcGuire and Oconee Nuclear
Stations, respectively. The attachment for Oconee Nuclear
Station references a cover letter dated June 17, 1992 which was
submitted to the NRC by the B & W Owners Group to address
Oconee Units 1, 2, and 3 response to GL 92-01, Revision 1.

I declare under penalty of perjury that these statements are
true and correct to the best of my knowledge.

Should you have any questions or require any additional
infornation regarding this submittal, please contact Allison
Jones at (704) 373-2026.
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Very truly your&,

H. 3. Tucker
Senior Vice President
Nuclear Generation

adj/919201

Attachments

cc: S, D. Ebneter
Regional Administrator, Region it

T. A. Reed, ONRR

R. E. Martin, ONRR

L. A. Wiens, ONRR

P. K. Vandoorn
Senior Resident Inspector (MNS)

W. T. Orders
Senior Resident Inspector (CNH)

P. E. Harmon
Senior Resident Inspector (OHS)

Kurt Cozens, NUMARC
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bcc: A. V. Carr
W. M. Sample
R. C. Futrell
R. L. Gill, Jr.
R. 0. Sharpe
M. E. Patrick
H. L. Atkins
D. R. Bradshav
P. R. Herran
J. S. Forbes
B. L. Peale
G. D. Gilbert
T. P. Ifarrall
J. M. Davis
G. T. Smith
J. J. Nolin
0. E. Colson
J. D. Gllreath
L. J. Kunka
T. S. Barr - TTC
File: GC-801.01



ATTACHMENT A
CATAWBA NUCLEAR STATION'S RESPONSE TO

GENERIC LETTER 92-01



The following is Cataw•ba Unit's I & 2 response to Generic Letter 92-01.

oueslion 1.

Certain addresees are requested to provide the following information regarding Appendix
It to CFR Part SO:

Addressees who do not have a surveillance program meeting ASTM E 185-73, -79, or -82
and who do not have an inlegraled surveillance program approved by the NRC (see
Enckosure 2), are requested to describe actions taken or to be taken to ensure compliance
with Appendix It to 10 CFR Part SO. Addressees who plan to revise the surveillance
program to meet Appendix 11 to 10 CFR Part .O are requested to indicate when the reed
program will be submitted to the NRC staff for review. If the surveillance program is not
to be revised to meet Appendix It to 10 CFR Part SO, addressees are requested to Indicate
when Ihey plan to request an exemption from Appendix 11 to 10 CFR Part 50 under 10
CFR 50.60(b).

The Catawba Unit I reactor vessel surveillance program meets the requirements in ASTM E185-
73 as descTibed in WCAP-974.. referenced in paragraph 5.3.1.6 of the FSAR.

The Catawta Unit 2 reactor vessel surveillance program meets the requirements of ASTM El 85-
$2, as dew'ribed in WCAP-10868. referenced in paragraph 5.3.1.6 of the FSAR.

Ouestion 2.

Certain addressees are requested to provide the following Information regarding Appendix
(; to 10 CFR Part SO:

a. Addressetes of plants for which the Charpy upper shelf eergy Is predicted to be less
than 50 foot.pounds at the end of their licenses using the guidance in Paragraphs
C.I.2 or C.2.2 In Regulatory (;uide 1.99, Revision 2, are requested to provide to the
NRC the Charpy upper shelf energy predicted for December 16, 1991, and for the
end of their current license for the limiting beltline weld and the plate or forging and
are requested to describe the actions taken pursuant to Paragraphs IV.A.J or V.C
of Appendix ( to 10 CFR Part SO.

The Catawba Unit I & 2 reactor vessel bcldine matcrials arc predicted to maintain
greatcr than 50 ft-lbs upper shelf energy through the end of license.

Using the method dcscrbed in Reg. Guide 1.99 rev. 2 paragraph C.1.2 each beitline
material was examined for Catawba Unit's I & 2. All bcltlinc materials had greater than
50 ft-lbs tpper shelf at end of license. The chemistry and fluence documented in the
most recent surveillance capsule reports (WCAP- i0786 and WCAP- 1194 1) were psed for
this verification.

I
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h. Addremees %hose reactor %essets.ere constructed to an ASME Code eartier than
the Summer 1972 Addenda or the 1971 Edition are requested to describe the
consideration given to the folloring material properties in their cialuatlors
performed pursuunt io 10 CIFIR 5061 and Paragraph lI.A of 10 CFI Part SO.
Appendix (;:

The Catawba Unit I rc•-tor vcscl was built to the ASME B&PV cod&. Section I1l. 1971
Edition including addenda through the winter 1971 as documrencd in the reactor vessel
QA data package and reponed in paragraph 5.3.1.5 of the FSAR.

The Catawba Unit 2 reactor vcsel was built to the ASME B&PV code. Section Ill, 1971
Edition including addcnda through the winter 1972 as doc-urentcd in the reactor vessel
QA data package and reponed in paragraph 5.3.1.5 of the FSAR.

Attached are all materials data necessay to answ%%r questions 2b(l) - (6) for Unit I.

I1) the results from all Charpy and drop weight lests for all unirradialed belline
materials, the unirradiated reference temperature for each bltlUne material,
and the method or determining the unirradialed reference temperature from
the Charpy and drop weight test;

Scc attachrvcni 2 pages 4-6 for Lower Shell forging material.
See attachment 2 pages 1-3 and auachmcnt 3. section 3 of WCAP-9734 for
Intermediate Shell forging.
See attachment 2 pages. 7-9 and attachment 3, section 3 of WCAP-9734 for
w.eld nLaterial.

(2) the heat Irealment received by all beftline and surveillance materials;

See attachmcnt 2.

(3) the heat number for each belffine plate or forgipg and the heat ramtmcr of
wire and flux Iot number used to fabricale each betline weld;

See attachmnen 2I

14) the heat number for each sun eillance plate or forging and the heat number
of mire and flux lot number used to fabricate the surveillance weld;

See attachmcnt 2.
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( the chemical composition, in particular the weight In percen of copper,
nicelt , phosphomica and sulfur for each u lallne and suv eillance material:

and

See attachmcnt 2.

(6) the heat number of the wire used for determining the weld metal chemical
composilion if differenl than Item (3) above.

Same as item 3.

Quystion 3.

Addressees are requested to provide the following information regarding commitments
made to respond to (;L Ml-If:

a. Ilow the embrittlemelt effects or operating at an irradiation temperature (cold leg
or recirculation .uction temperature) below 525 xF were considered. In particular
licemnees are requested In describe consideralton given to determining the effect of
lower irradialion temperature on the reference temperature and on the Charpy
upper shelf nery.

Operating T-cold temperatures below 52SF are not applicable to the Catawba Units. As
shown in Catawba's FSAR figure 4-72 (sce attachmcnt 1) T-cold remains fairly constant
at approximately 557F with T-avg ranging from 557F to 590.8F. Technical Specification
3.1.1.4 rcquircs a minimum T.avg temperature for criticality of 5511F. An LER search
has been performicd to dctcnrined if this tech spec has ever been violated. There were
no violations discuvcred.

b. flow their surveillance results on the predicted amount of embrittlement were
considered.

With regard to the Gi- 88-tI response, dated November 28, 1988. neither Catawba Unit
I nor Unit 2 had two scts of surveillance data available and therefore surveillance data
was not used to determine the adjusted RTndt.

3
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c. If a measured increase in reference temperature exceetds the mean.plus.two standard
deviations predicted by Regulatory Guide 1.99, Revislon 2, or ira measured decrease
in .harpy upper shelf energy exceeds the value predicted using the guidance in
Paragraph C.1.2 In Regulatory Guide 1.99, RevLism 2, the licensee is requested to
report the information and describe Ihe effect of the suneillance resulls on the
adjmted reference temperature and Charpy upper shelf energy for each bettline
material as predicted for December 16, 1991, and for the end or its current license.

The mcasum.d icrease in reference tanperature for Catawba Units I & 2 has not
exceeded the mcan-plus-two standard deviations predicted by Reg. Guide 1.99 rev. 2.
The measured decreases in charpy upper shelf energy has not exceedcd the predicted
p-•rcnt USE decnrasc (See WCAP.10786 for Unit I and WCAP-11941 for Unit 2).

Referencit:

Catawba Reactor Vessel DCI' Data Package
containing: Rotterdam Material Test Reports

WCAP-9734

WCAPr- 107X6

Duke Power Company
Catawba Unit No. I Reactor Vessel
Radiation Surveillance Program
Date: June 10. 1980

Analysis of Capsule Z From the Duke Power Company
Catawba Unit I Rcactor Vessel Radiation Surveillance Program
Date: June 1987, Issued to the NRC by letter dated September 1. 1987.

Catawba's rcsponsc to Generic Letter 88-11 dated November 28, 1988. Docket Nos. 50413 and
50.414.

Catawba Reactor Vscel DDI' Data Package
containing: CE Material Test Reports

WCAI'. 10868i Duke Power Company
Catawba Unit No. 2 Reactor Vessel
Radiation Surveillance Program
Date: November 1985

Analysis of Capsule Z From the Duke Power Company
Catawba Unit 2 Reactor Vessel Radiation Surveillance Program
Date: September 1988. Issued to the NRC by letter dated April 19.
1989.

4
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0..AdachMent 2

a
Catawba Nuclear Station, Unit 1, RDY Vesse 30743

Pee DescrlPton: Intermnediate Shell Forging

Kilocliner-Werge AG.

RDY Item Number 314tm Num s) I
IROV05 1 411343 1

.Heat No. IC I• IP IS ISi NI Icr IM Cu co
4113431 0.21 0.71 0.004 0.00 0.28 0.69 0.38 o0 .0A;08lo:01.Note I

I021 .31 0.0141 0.0041 0.351 0.841 0.10.5301 0.02 N te 2
0,207 0.72 0,002 0.014 0.234 0,65 0,416 .30,o .0ooWeA

Note 1) Ret: ROY Malenal Ceftificailon. Catawba QA Vaull DCP pkg.
Note 2) Ret: WCAP,9734, Table 4.1; (O(inal Analysis)
Note 3) Ref: WCAP-I 1527, Table 4-1; (Capsule Z. Specimen ML47)

Tuealtmnt
HT No. Max Temp Mi Temp Time Quench Desci .
I IZ-0307 940 C 10 C 12 Hr for sur. IWC IAusteanyN- Quench,, _I IZ.03oa08 700 cO-0C 5.5Hrfor Sud. FC-450AC Tern
PWHT 6= 50C 121 Hr 14 Min IFC ISres. Relief
Ref: RDY Matedral Celff.cauton. Catawba QA Vault DCP pkg.

Nil Ductifty Tempamure. Tndt
lTn-: .40F F
RWe: WCAP- 9734
Method of NilDuctility (TndI) Determinatton:
Drop Weight Test (ASTM E.208)

Reference Transltin Temperature (RTndt) (F):

I~ef. Ctawba Tech- Soft.
|

Method of Refencer. Temperatur (RTndi) Detmn ulnat.n:
RTndt based on adual data (50 Ft-Lb/ 35 Mils CVN tests).

Page I
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ABLtiment 2

Catawba Nuclear Station, Unit 1. RDY Vesse 30743

Cha V-notch Impat Test Resutts:
(AWSo see attached WCAP.9734. sedi• 3 - PreunOadIatln Testng)

Chalp.V-otch Impact Test Results for HeM No.411343:
dd No. Tamp MF} Asodd Eney tft4b-s) Let Expansion (mftu)

43051K1 40 102 79
430SK12 40 103 7o
4305K13 40 100 71
4305K21 40 87 71
4305K22 40 87 71
43051(3 40 58 51
43DWI3 -130 a
43-5M -112 8 0
430(3 3. -94 6 S
4305K34 .76 a 8
4305441 .58 14 12
4305K42 -40 14 16
430SK43 -22 so 51
4305K44 -4. 16 20"
4305K51 14 72 59
4305K52 32 81 , 67
4305K53 s0 119 79
4305KS4 88 l11 87
43051(6 so 128 79
4305K82 104 136 91
4305K63 .122 1ss 94
43-051(4 140 1S0 94
Ref: ROY MatedW Centfications. Catawba QA Vaui OCP datea p
Otlendtelon: tangentIl direction wfth axis of notch axial

Page 2
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Attachment 2

Catawba Nuclear Station, Unit 1, RDY V~rmel 30743

Addtonal Cha p V-nolk.h Ihmpt Test Resufts for IMet No. 411343:
_No. Tamp () Absobed Enery (11b48 Late" fzpe2!!gn (tails)

4305KIR .4 43 59
4305K2R .4 58 28
430BK3R -4 S4 39
430SK4R -76 10 4
4305KSR -76 17 16
430SKOR ... 76 8 4430597R• -'.148 ... 6 4

' 5i,• ,,, -148 .____.......___..... 5 4
430SK.R .148 5 4
430SK10R W60 6 67

43C-SKIIR 60 83 63
430SK12R 60 a1 63
4305K(13R.W 176 138 99
430SK14R 175 137 91
43,SKISR,. 176 136 91
430SKI'R 104 115 83
4305KR 104 11a 75
4305•KIR I 104 . 112 63
Reo: ROY Material Cenarvcations. Catawa C Vault • data p -g

Onientalion: radial direcbo, wth axas of notch axial

Additional Charp p V-notch Impact Test Resufts for Hem No. 411343:
Inlpat No._ Tmep (F) Abso, bed Enetwy (tft•o-s) L a Expenson f(mtils)
4305(71 ,4 48 27
430572 .4'. 17 16
430SK73 -4 42 17
430SK74 .78 9 3
430SKTh. -7' 4 0
4305176 -76 9 0450k•) 11( -148 ... ,2 " 0_________
41305 M -146 .............. 3. 0
43050879 -148 S 0

4305180 60 118 75
4305K81 60 123 79
430SM82 60 02 63
4305M83 113 140 87
430SK84 113 130 91
4305K85 113 155 99
4305K86 176 153 a7
43051(87 176 157 87
4303M6' 176 153 94
Ref: ROY Material Certlktcations, Catawba OA Vault DCP data pk

ioet,,ation: tangendial-directon wth axis of notch axial
Catawba Nuclear Station, Unit 1, RDY Vessel 30743

Page 3



Afts~tmnent 2

Pine Dshm: Lower Shel Foeglng

Supier'.., )0ockner-Werge AG

IRBY ftM Ntauba I " NumW10"s
'Ring04 527706ISMG

HOMNO.IC Mn .P Is ICU Nia c Cr D M I [Co
SM~0821 - 0.!3 0.0061 0.0071 0.041 0.831 0.3310.551 0.3310.fl,

Rat RI MatN CeawID. Catawba CIA VVAu DCPp

Head Tramwneft
HTNo Max Tomp Mmn TOMp Time uench

IIFW3H- 13607 Wr we "Wif Quench
!IIZ.03& M WlC60C 1525 HW FC,49SAC I emwtn

PW560C 50C 13 Hr 4Ka PC Shem13hROM
Ret ROY Material Cevfircation,1 CSetAwt QA VrAutDPpg

Nil ucktiity Tempemtum, Tim":
ITrsS: __4,C -(.13F)I
IROI: RDOY "mW eramlCuication. Ctewbes QA, V"ul OCP Gala40

Me44od of NiIOuctliuty (Tadl) Detiemulnton:
Om" Weigh Test (ASM E-208)

RefImnce Transition Tempeatuem (RTndt) (F):
iRTndt (F): 4 -13 I
Ref: Catawba Te:..,. S

Mod of Rference Tempecatre (RTndt) Detominmon:
Based on drop w*ight Gate.

Pogp 4
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Aftachment 2

Catawba Nuclear Station, Unit 1, RDY Vessel 30743

Charpy V-notch Impact Tet Results:

Chma" V~no/tch Impact Test Resuts for HeM No. 627708:
Impact No. :Tome IF) Aboedd Energy (fl4bs) LatWWd Expansion (mlils
4304Kli1 40 102 79
4304K12 40 127 94
4304K13 40 110 83
4304K21 40 149 94
4304K22 40 157 •91
4304K23 40 113 83
4 K31~ -14______ 7.5 12
4QW .130 5.2 4
4304K33 -112 6.4 4
4304K34 -94 52 4
4304K41 -78 48.7 43
43041(42 -40 so 57
4304K43 -22 103 75
4304K44 -4 98 79
4304KS,1 14 87 71
4304K52 32 90 75
4304K53 50 103 79
4304UK4 68 120 79
4304K,61 104 142 91
43041K62 140 147 94
430•XG3 158 145 99
4304K64 1786 147 94
Ref: ROY Malenal.Cerltfications. Calawtba QA Vault DCP data p-.
Orielation: tangential direction wvth axis of notch axiad

Page 5
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0 Aftehm~nt 2

Catawba Nuclear Station, Unit 1, RDY Vesl 30743

Addtfional ChaS. V-notch ImpaCt Test Rosuts for HMet No. 62778:
kLJaL. N. O )xI !L.. Latua Expansion (mli

4304K71 -4 58 47
43041(72 -4 so 51
4304K73 ,4 54 47
4304K74 .76 12 12
4304KT75 .78 12 "
4304K76 .76 12 8
43041(17 -148 2 2
4304K78 -148 4 4
4304KT17 -148 5 4
4304K80 60 126 83
43041(81 60 117 71
4304K82 60 107 71
4304K83 113 1SO 94
4304M84 113 138 91
4304K85 113 149 94
4304K86 178 155 89
4304KO? 176 1s9 91
4304K88 1786 151 91
Ref: ROY Matelatl Cwtifcations. Catawba QA Vault OCP dat pkg
Orientation, tangential direction with axis of notch axial

Additional Chato V-notch Impact Test Results for Hot No. 82smoa
Impact No. Tamp (F) Absorbed Energy (ft4b's) Lteflal expansion (mils)
4304KIR -4 67 59
4304K2R .4 82 6?
4304K3R -4 70 59
4304K4R -.7 10 6
4304KSR -78 .31
4304KeR -76 20 24

4304KTR .148 3 4
4304K9R -148 3 4
4304KI0R 60 94 71
4304K1IR 60 104 is
4304KI2R 60 98 79
4304K13R 176 133 91
4304K14R 178 138 94
4304K15R 176 135 87
4304K16R1 104 130 91
43G4K17R 104 123 83
4304KI8R 104 112 83
Ref: ROY Material Cediflcatians. Catawba QA Vault DCP data
Orientation: radial directon with axis of notch aia

Page 6



Attachment 2

Catawba Nuclear Station. Unit 1. RDY Vessel 30743

Piece Description: Belline Weld Materials

Locabtin MHet No. Weld Cont. 9 Flux Fkux U. 0
Intermedite to Lower Shell Girth I
(Seam W0S) 895075 R747 Grau Lo P48

Intermediate to Lower Shell Girth
(WOS -Root Region) 1199860 P710 nGru Lo -23

com omn:
Weld111 I
Cont. a C ICu P iS Si Ni Cr Mo Mn Co
R747 o.oe0 0.05 0.010 001 0.22 0.7 0.05 0.56 1.g7 - Note (I)

0,04i 0.0 0.015 0006 0.27 0.71 0 o 0.56 1.73 0.01180

P710 o0.O21 0.031 0.001 0.0151 0.25 0.75 0.04100.0 6 1.97001 - Not(
Note 1)
Note 2)
Note 3)
Note 4)

Ref: ROY Weld Test Reporn. Lab No. R747
Ref.. WCAP.9734, (Original Analysis)
Ref: WCAP-1 1S27. Table 4-1: (Capsule Z. Specimen MW-85)
Ref; RDY Weld Test Report. Lab. No. P710 dated 7/72

Neat Tremunent:
IHT No. IMax Temp IMin Temp Ir mt r )jOuenchQ

I1635C 5S 95 _ li1 4SM i )Fumace Cooled IT atal K I
[Rel: ROY Material Certiracans. Catawba's QA Vault DCP data pkg.

Nil Ductilit Temp. (Tndl) IF)
Lotion Heat No. TndO
,Se.am WO5 _895075 .76 ,Ref: WCAP.9734
Seam WOS KiZ 1895075 .67 Ret: WCAP9734
Method of NII.Ouctlllty (Tndt) Oaetemlnatlo:
orop Weight rest (ASTM E-208)

Reference Transition Temperature (RTndt) (F):
IRUMd (F), -51 IedCntr
RTndt -67 Jw e I

IRef: WCAP.9734
Method of Reference Temperature (RTnd) emnatlon:
RTnd1 based on actual data (50 FI.LbI 35 Mils CVN tests).

Page 7



a Aflachment 2

Catawba Nuclear Station. Unit 1. RDY Vessel 30743

Charpy V-notch Impact Test Results:
(Also see attached WCAP.9734. section 3 - Preirradiatlon Testing)

Chupy V-notch Impact Test Results ror Weld Control No. R747:

Ime!0 No. _TehIID(F) Absorbed EnR2M (ft-lb's) IMli Epnon(Mils)
R747 1 10 41 3s
R747 2 10 62 55

R747 3 10 57 55

.Ref: ROY Materal Cedficatlons. Catawba QA Vault DCP data pkg

Chary yV-noth Ipact Test Results for Weld Control No. R710 (rot weld):
Impact No. Teop.Fj Asorbed Energy -Lfbs) Lautar Exipansion (Mils)

1 10 58 43
2 10 43 39

10 39 55
Ref: RDY Material Co. f.c-tions. Catawba CIA Vault OCP dMa, 2

Char,•py V-nmotch Impact Test Results for HAZ of Ring 04 (HT No. 627708):
Impact No. Temp (F) Absorbed Energ (ft-lb's) Latertal Expansion (mill)
434SK19.20.21 68 152 87
4345K22.2324 -76 74 43
4345K2S -184 31 20
4345KM .148 28 16
434S ,27 .112 87 55
434SK28 -40 125 75
4349U§ 1SO 67
43__•0M -4 1Its ..... 71 '
4345K31 32 137 8?
4345K32 86 858 91
4345K33 122 193 99
434uK34 140 1S3 97
4345K35 158 167 91
4345K36 1 176 178 91

Reol ROY Matenal Cerlficftos. Catawta CA Vault OCP dise pkg

Pogeo8



Aftachrmnti 2

Catawba Nuclear Station, Unit 1, RDY Vessel 30743

Char Vnofth ipact Test Resufts for wild smplet C. _na 04M06
No. Temp (F) Absorfed Energy (ft4W'e) LM ExpM!sh (nWd

4345K112,3 68 105 81
4345M.45.6 .76 21 23
4345(7 212 127 ST
434598 -148 3 4
434519 .112 9 12
4345KI . -40 45 39
4341KI _• ___.H .. 47
434 K12 .4 5 43
4345K13 32 93 71
434SK14 86 113 91
4345K15 .122 124 83
4345K18 140 144 99
434SK17 1SO 129 94
4345K(18 176 130 87
Ref: RDY Material Certifications. Catawba QA Vault DCP data
All specmens taken of center of wekl

Pape 9



Aftachment 2

Catawba Nuclear Station, Unit 1, RDY Vessel 30743

Piece Description: Surveflance matenal

ROY ftem Number Heat NumbeLs)
Ring 0S 411343
Weld Sample'C .
(Ring 04M0S) ,9j07,

Survwllance Material Heat Treatment:IT No. Max Temp m rempTime Quench jeSaVO-
I IZ-031011597 F 1879 F 3 His 30 Min WC AuStenhfnp- Quench
ItIZ,0311 11247 F t1220 F 6 Hvs. -FC-450C Te•Pnelnt
Ran0S I118S5F 1115SF 22 Hts FC Sum ReI.
weld 118SF j111SF I1511M3F C lSuM Relief

Ref: WCAP.9734. (Origa AnalysMs)

Nil Ductility Temperture. Tndt:
Tndt :
Pae: .40.F
Weld: -76F
HAZ-67 F
Rel: WCAP-9734. L(Onginal Analysi)

Method of Nil-Ductility (Tndt) Determination:
Drop Weight Test (ASTM E-208)

Reference Transition TempMrn uf (RTndt (F):
R~nt () - F(Ring 05) i

[Ref: Catawb Tech Spec,

Method of Reference Temperature (RTndt) Determination:
RTndt based on actual data (50 Ft.WLb 35 Mits CVN tests).

Charpy V-notch Impact Test Results:

See attached WCAP.9734. section 3 - Preirnrdialion Testing

Page 10
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SECTION 3
PREIRRADIATION TESTING

3-1. CHARPY V-NOTCH TESTS

Chaspy V.notch impact tests were performed per ASTM E.23 with specimens from the
vessel intermediate shell forging 05. Specimens of both axial and tangential orientations
were tested at various test temperatures in the range -- 100 to 210 F yielding a full
Charpy V.notch transition curve in both orientations (tables 3-1 and 3.2 and figures 3-1
and 3-2). Tests were also performed on weld metal and HAZ metal at various temper-
atures from -200 to 2100 F. The results ara oeported in tables 3-3 and 3.4 and figures
3.3 and 3.4.

The specimens were tested on a Sontag S1.I impact machine which is inspected and
calibrated every 12 months. Charpy V.notch impact specimens of known energy values.
supplied by the Watertown Arsenal. are used for the calibration. •

3-2. TENSILE TESTS

Table 3-5 and figures 3-5. 3.6, and 3.7 give results of tensile tests (per ASTM E-8 and
E-21 test criteria) from vessel intermediate shell forging 05 and from the weld metal
Specimens from the shell forging were tested at room temperature. 3006F. and 5500 F
in both the axial and tangential directions.

An Instron TT.C tensile testing machine was used with the standard Instron gripping
devices. A Baldwin.Lima.Hamilton Class B-1 extensometer and chart recorder provided
a full stress-strain curve for each specimen. The chart recorder was calibrated to the
Class B-1 extensometer The measurement, and control of speeds In the tests
conformed to ASTM A370.68 (Mechanical Testing of Steel Products). The Instron TT-C
and the Baldwin.Lima.Hamilton extensometer are calibrated by test equipment which
has been certified by the National Bureau of Standards. A typical stress-strain curve is
shown in figure 3.8.

3-1
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3.3. DROPWEIGHT TESTS

The nd-ductility transition tempjeralure (TNOT) was determined for forging 05 and the

core region weld metal and heat-affected zone by drooweight tests (ASTM E-208)
performed at Rotterdam Dockyard Co. The following results were obtained:

Material TNOT (,OF)

Forging 05 -40

Weld Metal -76

HAZ -67

3-2
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TABLE 3-1
PREIRRADIATION CHARPY V-NOTCH IMPACT DATA

FOR THE CATAWBA UNIT NO. 1 REACTOR
PRESSURE VESSEL INTERMEDIATE SHELL
FORGING 05 (TANGENTIAL ORIENTATION)

TeetTemperature ImpactEnergy Shear Lateral Expaneion
(0 F) (ft•lb) (M4) (mile)

-100 12 0 1
-40 15 0 10.5
-40 11 0 8

0 15 23 12
0 50 27 37
0 17 33 15

10 17 42 14
10 24 33 19.5
20 85 45 56
20 85 48 62
20 75 52 51
75 126 73 82
75 116 66 80
120 139 81 85
120 130 81 8a
210 158 100 94
210 177.5 100 83
210 168 100 88
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TABLE 3-2

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA
FOR THE CATAWBA UNIT NO. I REACTOR

PRESSURE VESSEL INTERMEDIATE
SHELL FORGING 05 (AXIAL ORIENTATION)

Test Temperature Impact Energy Shear
( " F) (ft ib) (%)

Lateral Expansion
(mile)

-100
-40
-40
-15

0
0
0

20
20
20
75
75
120
120
150
210
210
210

2
8

16
48
27
35
51
60
56
69
81
89

111

119
135
137
132
133

0
0
0

25
20
30
30
34
40
45
52
61
82
81

100
100
100
100

0
5.5

11

34
19
25
38
44
44
52
60
67
77
79.5
90
88
91
87
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TABLE 3-3

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA
FOR THE CATAWBA UNIT NO. 1 REACTOR

PRESSURE VESSEL CORE REGION
WELD METAL

Test Temperature Impact Energy Shear Lateral Expansion

( OF) (ftlb) (%) (mils)

-100 12 13 6
-60 13 28 9.5
-60 15 33 11.5
-40 37 33 26
-40 26 28 18
-16 40 42 31
-16 60 37 45.5
-16 54 50 39

5 44 54 38
25 91 72 66
25 98.5 87 74
75 119 87 86
75 110 95 77
120 132 100 90.5
120 119 100 87
210 133 100 90
210 130 100 90
210 124 100 89

3-5



A-r-rncwAwj~/r ~
Wc/~e'fl3'q

TABLE 3-4

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA
FOR THE CATAWBA UNIT NO. I REACTOR PRESSURE

VESSEL CORE REGION WELD
HEAT-AFFECTED-ZONE MATERIAL

Test Temperature
(1F)

-200
-170
-150
-100
-40
-40
-7
-7
-7

25
25
75
75
120
120
210
210
210

Impact Energy Shear
(ftIb) (%)

13 0
35 33
96 80
82 38
74 54

108 50
135 81
110 77
127 81
159 100
147.5 89
150 100
138,5 93
154 100
162 100
180 100
159 100
186 100

Lateral Expansion
(mile)

4
22
54
43
48
58
74
60
73
85
81
83
80.5
84
83
81.5
85
83
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ATTACHMENT B
McGUIRE NUCLEAR STATION'S RESPONSE TO

GENERIC LETTER 92-01



Thc following is McGuirr Unitrs I & 2 response to Generic Letter 92-01.

(:erlain addrmsstevs arc requcsted to provide the following information regarding Appendix
11 io CFR Parl SO:

Addre mes iwho do not hase a surveillance prigram meeting AS.TM E 15-.7.3, -79, or 412
and who do not have an integrated surve'illance program approved by Ii4 '-RC (see
Encilsure 2). are requested Io describe actions taken or to be taken to ensure compliance
with Appendix If to 10 CFR Part $0. Addressees who plan to revise the surveillance
program to meet Appendix It to 10 CFIR Part SO are requested to indicate when the revised
program will he submitted to the NRC staff for review. If Ihe sureiltance program is not
to be revised to meel Appendix If to 10 CER Part 50, addressees are requested to indicate
when they plan to request an exemption from Appendix 1 ito 10 CFR Part $0 under 10
CFR 50.60(b).

The McGuire Unit I reactor vescl surveillance program was developed to meet the rcquirements
in ASTM EIXS-73 as dccrib-d in WCAP-9195. lowcevcr. the McGuire Unit I reactor vessel
sur'cillance capsules were built to the applicable standard during the time of fabrication, ASTM
EI*18.70. ASTM El85-70 required that the weld bI fabricated from core region base material
with the highest nil.ductility transition (NDT) temperature. ASTM E-185-73 requires that the
surveillance wdidment be fabricated using the limiting core region base material selectcd on the
basis of clhemical composition (CU and P). initial RT ndt. and upper shelf charpy impact energy.
13cause of the change in survcillance material selcction procedures. the McGuire Unit I
surveillance weldment does not contain has, metal from the limiting core region plate as required
by ASrM E185.73. Thcrefire. the weld hcat-affected.zone specimens used in the survcillancec
program are reprcsntativc of core region plate B35012.2 rather than or limiting plate 135012-1.

,N1h:uire Unit 2 reactor veswl sumcillance program was developed to meet the requirements ot
ASTM E185-73. as des.rilxd in WCAP.-489.

Bloth Mo.Guire Units have higher lead factors than the 3.0 stated in ASTM C 18-73. McGuirc
Unit I lead facters are presently between 4.76 and 5.33. McGuire Unit 2 lead factors ate
prc.tntly between 4.06 and 4.76. The later edition of Appendix I I delcted the lead factor limits.
An exemption to Appcndi% 11 was issued for the McGuirc Units per NUREG.0422 Supplement
No. 2. issued in March 1., 1979.

The latest surveillance withdrawal schedule per ASTM 185-82. recommcnded in our last
surveillance capsule report (WCAP-12354), which will reduce exposure time to the capsule has
not yet becn incorporated in the Technical Specfi'ations for McGuirc Unit I. A new withdrawal
.Lhedule will be submitted to the NRC by October 1S2. meeting the ASTM 185.82
recommended withdrawal schcdule. At the same time a request to remove the withdrawal
schedule from the Technical Specifications per GI, 91-01 will he submitted,

I
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Certain addressees are requested to provide the following information regarding Appendix
(; to 10 CFR Part SO:

a. Addressees of plants for which the Charpy upper shelf energy Is predicted to be less
than 50 fuot.pounds at the end or their licenses using the guidance in Paragraphs
C.1.2 or C.2.2 In Regulatory) Guide 1.99. Revision 2, are requested to provide to the
NRC the Charpy upper shelf energy predicted for December 16, 1991, and for the
end or their current license for ihe limiting beftline weld and the plate or forging and
are requested to describe the actions taken pursuant to Paragraphs IV.AJ or V.C
or Appendix (; to 10 CFR Part SO.

The NtcGuire Unit I & 2 reactor ves~el beltline materials are currently predicted to
maintain greater than 5) ft-Ibs upper shelf energy through the end of life.

Using the method dc.cribcd in Reg. Guide 1.99 rev. 2 paragraph C.I.2 each beitline
material was examincd for Mc:Guirn Unit's I & 2. All beitline materials had greater than
50 ft-lbs upper shelf at the end of license. The chemistry and fluence documented in the
most r.cent surveillance capsule reports (WCA P-12354 and WCAP- 12556) were used for
this verification.

b. Addressees whose reactor veusels %ere constructed to an ASME Code earlier than
the Summer 1972 Addenda of the 1971 Edition are requested to describe the
consideration given to the following malerial properties In their evaluations
performed pursuant to 10 CF*R S0.61 and Paragraph IL.A of 10 CFR Part 50,
Appendix (;:

The McGuire Unit I reactor vessel was built to the ASME B&PV code. Section Ill. 1971
Edition including addenda through the summer 1971 as documented in the reactor vessel
QA data package and reported in paragraph 5.2.4.1 of the FSAR.

The tcGuirc Unit 2 reactor vessel was built to the ASME B&PV code, Section Ill. 1971
idition including addenda through the winter 1971 as documented in the reactor vcsstl
QA data package and reported in paragraph 5.2.4.1 or thc FSAR.

Attached art all materials data nece',-ary to answer questions 2b(l) - (6).

III I



(i) the results from all Charpy and drop weight tests for all unirradiated beftline
material.% the unirradiatcd reference temperature for each beftline material,
and Ihe method of determining the unirradiated reference temperature from
the Charp) and drop weight test;

Sec attachment 2 for plate and forging matwiral.
Sec attachnmnt 3 and 4. soction 3 of WCAP-9195 and WCAP-9489 for
surveillanfe material.
Sec rc.sponc to M&E Bulletin 78-12 for ajfit.onal charpy and drop weight test on
heltlinc weld nutcrial.

(21 the heat treatment recei-ed h Atl bt'tline and surveillance materials;

Sec.nattachnent 2.

(3) the heal number for eacd be-tline plate or forging and the heat number of
wire and flux lot numbeT used t10obrieate each belitine weld;

See attachncnt 2.

14.) the heat number for each sun cillance plate or forging and the heat number
of wire and flu% lot number used to fabricate the sunreillance weld;

Sec attachment 2

I(S the chemical composition. in particular the weight in percent of copper,
nickel. phosphorous. and sulfur for each beltline and surveillance material:
ind

See attachient 2.

(6) the heal number of the %ire used for determining the weld metal chemical
compoition if different than Item (3) above.

See altachnnt 2.

3



Out-stion 3.

Addremsees are requested to provide the following information regarding commitments
made to respond to (aL 1W11:

a. Ilow the embrifflenent effects of operating at an Irradiation temperature (cold leg
or recirculation suction temperature) below S25 xF were considered. In particular
license are requested to describe consideration given to determining the effect or
lower irradiation temperature on the reference temperature and on the Charpy
upper shelf energy.

Or:crating T-cold temperatures below 525F are not applicable to the McGuire Units. As
shown in McGuires FSAR figure 5.3.7 (sew attachncnt 1) T-cold remains fairly constant
at approximately 557F with T-avg ranging from 557F to 588F. Technical Specification
3.1.1.4 require a minimunt T-avg temperature for criticality of 551F. An LER scarch
indicated this tech sCc was violated once when the minimum NC system temperature of
536.7 F was reached during a 79 minute event. This event was documented in the Duke
Power Company, McGuire Nuclear Station's Reportable Occurrence Rcpon No. 370/83-
62. dated December 1. 1983.

h. flow their surveillance results on the predicted amount of embrittlement were
considered.

Wiih regard to the GL 8K-I I rcsponc, neither McGuire Unit I nor Unit 2 had two sets
of surveillance data available and thrcefore surveillance data was not used to determine
the adjus.tcd RTndt. Reg. Guide 1.99 rev.2. regulatory position I was used to determine
the adjusted RTndt for each McGuire unit in WCAPS 12354 AND 12556.
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c. Ira measured increase in reference temperature exceeds the mean-plus-two standard
deviations predicted by Regulator) G(uide 1.99, Revisin 2, or If a measured decrease
in Charpy upper shelf energy exceeds the value predicted using the guidance in
Paragraph C.1.2 in Rrgulatory Guide 1.99, Revitson 2, the licensee Is requestid to
report the information and describe the effect or the surveillance resuhts on the
adjusted reference temperature and ,'harpy upper shell energy for each betlline
material as predicted for December 16, 1991, and for the end of ILt current license.

The measured in.rca.• in reference temperature for McGuire Units I & 2 has not
exc.eeded the mnan.plus.two standard deviations predicted by Reg. Guide 1.9') rev. 2.
The nmasured decreases in charpy upper shelf energy has not exceeded the predicted
percent USI. decrease except for the weld metal in capsule U. which was 5% greater than
predicted by Reg. Guide 1.99 rnv. 2. Capsule U was McGuire Unit I's first capsule
examined in 1985. Since then the same weld metal has been examined from capsule X
in 1989 and the percent decrcae was II% less than predicted by Reg. Guide 1.99
rev. 2. The upper shelf energy for the weld ntcial in unit I is exhibiting a more than
adequate shelf level to the end of license. The intermediate shell longitudinal seam's
upper helf is 71.5 ft.lbs. and the lower shell longitudinal scam's upper shelf is 60.3 f(tlbs.
at the end of licenl%.

Rererences:

McGuire Nuclear Station
DocL•et No%. 50.3(69. -370
Rcfx)nc to GL. 88-11
Date: Novembecr 21. 19K8

NRC I!• BIUL.L.ETIN 78-12. Resmm by
letter dated June 29. 1979

Duke Power Company. McGuirv Nuclear Station
Replnable Ckcurrence Rcxrt No. 370/8K3.62
Repofn Date: 1)cccmber I. 193
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Refrerence, (mflnued:

MLcuirc Reatwor Vcmel DAP Data Package
containing: CE Material Tcet Reports

Lukens Steel Co. Test Certificates

WCAP.-9195

WCAP 1 0786

WCAP- 123 54

Duke Power Company
William B. McGuirc Unit No. I
Reactor V%.wl Radiation Surveillance Program
Date: November 1977

Anal)%is of Capsule U From the Duke Power Company
McGuire Unit I Reactor Vmsel Radiation Surveillance Program
Date: February 1985. Issued to the NRC by letter dated April 5. 1985.

Analysis of Capsule X From the Duke Power Company
McGuirt Unit t Reactor Vessel Radiation Surveillance Pogrom
Date: August 1989. Issued to the NRC by letter dated November 17. 1989.

McGuire Reactor Vec,,l DBP Data Package
containing: Rottcranl Material Test Reports

WCAP-9489

WCAP-i 11(29

"WCAP. 12536

Duke Power Company
William B. McGuirc Unit No. 2
Reactor Vessel Radiation Surwillance Program
Date: May 1979

Analysis of Capsule V From the Duke Power Company
McGuirc Unit 2 Reactor Vessel Radiation Surveillance Program
Date: January 1996. Issued to the NRC by letter dated April 2, 1986.

Analysis of Capsule X From the Duke Powv r Company
,Mccuirc Unit 2 Reactor, Vessel Radiation Surveillance Program
Date: April 199(k Issued to the NRC by letter dated August 30. 1990.
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Ahtachrnin2

McGuire Nuclear S4taton, Unit 1,.CE Vessi Zd67

Piece Oeacrlptio. .Anteornediate (Mddle) Shell Segments

ICE Code NuMbeftel IHSe Numberta)
8-50`12-1 C4S'7-2
18-5012-2 . C4417-3
8-5012-3 C4377-2

$upp"en. Lukens Sleet C~ompany

Coronstio ,
most NO. . :!P' IS. ]Si |NI Or Mo 077Co
C4357 1 0-2 .. 281 0.00"t, 0.0181 0.22o 0.581 - 0 o.3 - -
c4387.2 I 0.211 -1.261 0.0.101 0.00161 0.2 3 1 0.60I-- 0.5710.1315-

(Suenpal Anahbom PlaBtO, 8501 '1 at c4387-2): Cu-o.perWCAP.91 9
C4417 I r~1 o -1.. 0 .01i 024 o -io 5l- 0-
c4417.3 0 47S 113 . 0. 1 L- oaD o0016 025 0.62- 0.577 0.131-
43"7 0•23. 135 0-011 0.015 '023 0.65 -o0.s2. - -

C4377.2 O12., 1-.I..j 0.o01s 0.015 024 06 - 0.54 0.10 -
Ref. WCAP-12354.Taibe A-I., c, uken Sleet Co. Teo CoMflcates

(McGuife CA Vault. DAP Data Pk.Pg's 00323 &00324)

Nea Teatmewnt:
HT No. jMax Temp Mal p TeTime jOue"CSh Desc~ption

I1 1650 F F.M.-4• Waer 4(VC) IAustenzilnm - Quncften
21 1250 F . 1200QF. 1 Hrs jAir Col (AC) ITempetng
3! 1175 F, '1121.F 40 Hrs]Fumace Cool (FC) StmReRef~

Ref: CE Materials Tift•ýus In.McGufMe CA0 'AuU

Nil Ductility T ,(Tndt (F):IHea No. rA387-2 -30 (McGulre OA Vault DAP Data ag. Pa. 00325M
Heat No. C117-3 0 , lMc9ulre CA Vault. DAP Dial no. pg. 02M)
Heat No. C4377-2 I (-u0 Gculi,,A Vault. DAP Data PkQ. M. 00327)
Ref: CE Matedils Test Repoits n• McGuie QA Vault

Method of NII-Outfillty (Tndt) Determination:
rop Weight Test (ASIM E-208)

Page I
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Altclmment 2

McGuim Nuclear Station. Unit 1, CE Vessel 2167

Rgfetrnce Transition TLernlq. (RTnd) IF):
Hea NO. C4387-2. I etlal coef: 5012-1) 34
Heat No. C•117-31 ( eral Code: SWM2.
Hest No. C4377-.2 1 itlnal Cofe: 852-3) . 13
Ref: WCAP -12354 (AcGuwr Uni I ReacOS Vessat Radiation Surveulance Progran

. A;..Ats of Capsule X. TOWle A-1)

Method of Reference Temperature (RTndt) Determination:
RTndt based on actual data (50 Ft-LW 35 Wads using T-L diection CVN tests).

Chay V-notch Im p Tt Resultt:
Tempn ture FJ) 'CEcodeSR .40 10 40 11010 212
AbsobedEnergy Itlb's) S-5012-1 1 17 3 022 108 143 139

.... ._B-5012.1 2 19 52 74-122 145 136- ,. - ., -5012.-1 3 12 4.,! 68, - S-.

Lataerl nesaon (mits) 8.5012-1 1 121 25I 8 89
* 1-S012-1 1 21 161 3118 21H 8?_ 85

S.B-SO2-I ' 3 9 311 5 -
., .* . , -. , , ,.

Absorbed Enemy (ft4b•s) 1-5012-2 j 1 121 38 789 9911321
B1-5012-2 21 80 55 1101 137- p

" " 8-5012-2 3 11 70 8e 1251 1421-

Lateralaexnson mn.is> .8-5012.2 1 1 13 31 59 71 87_-
- -. 501.22 2 15 59 4 791 -

1 8-5012.2, 3 10 14 84 6 I 88 -

Absorbed E2 1-bs) * B-s5012-3 1 151 78 71=27 153 -

" "5012-3 2 351 Sol 1011 123 153 w
" 8-5012-3 3 11 O1 104 129 156-

katterfag e nshmon (mils) 1-5012-3 1 1 121 601 551 84 8"1
I , 65012-3 21 201 a46 721 75 911 --

"f: 1--B50112-3 1 31 141 471 731 ... 1 901-
Ret: CE Materials Test Repots in McGuire QA Vault

Orientation: Parallel to rolling directlon and notch peupendICUlr to 0Piate.airtEce

Page*2

I Iml



AtNacth •.ent 2

McGuim Nuciew Station, Unit 1, CE VemI 216!

Puce Description: Lower Shell Segments

CE CodNurm £s H IW N ,).
13,5013.1 C,4315-1
850113.-2 4374-2
135013-3 C4371-2

Supplier. Lukens Steel Company

Heat No. C Mn P S Sk NI Cr Mo C
C4315 0.22 .2 00.11 o.ot1 026 0.56 - 0.561.3,2'04315-1 0,23.; 1.•22 0009 0.018I 0!o.26 6 0701

C4374 0.23 1.32 0.009 0.015 0o23: 0.50 - 0.53 -
C4374-2 0.24 1.3 0.011 0-0151 0.25 0.52 - 0.55 0.10 -

,"'4371,4 023 1.471- 0,0111 0.014 0.258 0.541- 0.55
C4371-2 j23f43 0.011 0.0141 0.271 0.55- 1056 0.10 -

Ref: WCAP-12354 .Tabe A-1 & Lukens Steel Co. Test Certifiates
CA Vault. DAP Data PuV Pgs 00329. 003319003331

Heat Tm Intn ,__.IHT No.° I Max L~eM ]Min Temp ' Time4 Ouench ''

1 I1650F 1550IF4 ae
2 . 1250 F 120 !F AirCool
3 117F ur Coo

IMak CE Materials Test Beports in McGuire OA Vault

Nil Ductility Temp. Tndt (Flo
HeMtNo. C4315-1 1 -10 [CE JobNo. V-70334-001: OAP Data M. .2

Mh No. 04374-2 1 .10 [(CE Job No. V-70334.-05 D.AP Data Pkg. Pg. 00332)
Hest No. 4371-2 [ 0 I CE Jo0 No. V.70334-002; DAP Data . . 0034

IReo: CE Materials Test Reeo•rin McGuwre A Vaut

Metrod of Nil-Ouctility (Tait) Determination:
Drop Weight Test (ASTM E.208)

Page 3



Ahacmnt 2

McGuire Nuclear Station. Unit 1, CE Vessel 2167

Reference Trnsifton Tomperaturs (RTndt) IF);
Neat No. C4315-1 Materal Code: 55013.1 0
Heat No. C4374-2 1 (Matenal Code: 8501.3,2) 30 "
HeatNo. C4371.21 (aerial Code: 85013.3L t Is
Ref: WCAP -12354 (McGuire Unit I Reactor Vessel Radiation Surveillance Program

Ana.ys. n of Capsule X. TABLE A-l)

Method of Rafternce Temperaue (RTndI) Detnlmination:
RTndt based on actual data (50 Ft.LbW 35 Mils using T-L direction CVN tests).

C.• y V.,tch Irp Te Resu•ts:__________________
Tompetrn JF) CEcodefIRun . .401 101 401110 160

AboredEnrg ft-I~s) 8-5013-1 1 B 48 69 95 1321
.. l5013.1 2i 281 451 65l 105 130
1'.5013-1 3 12 46 531 97 125

Smds • 50131 so3 70 90
,,i-13,1 1 21 221 361 47 77 87

- s5013-1 1 3 121 351 401 69 84

AbsoeWEngay(ft-.ls) i8-5013-2 I ' 151 53 561 118 143
"0S3-2i 2i 221 49 871 126 148" , W5013"2 I 3 141 551 751s 119 13

Laterial expanson (mils) 5013-2 1 11 12 411 43 79 87_ _ _ _ L 3 -2 1 21 91 i371 421i 4 8i3 92
- ',,, - T 31 121 431 541 81 85

Absorbed Ene-s.y 1W50133 1 41 40 4 9 128
*-168.5013-31 21t21 I4 : 51 100 134
- a 6-501-3 85j~ 5130

Laterae •. nsion m 1.s 6-5013-3 171 291 32 a8 Be
18-5013-3 I 21 151 31 3 64 87
-' .!-S13-3 1 31 121 251 371 60 85

Rea: CE Materials Test Reoils In McGuimI QA Vault
Orientatlon: Parallel to rolling direction. notch perpendicular to,,lte surface

Page 4



Aftachment 2

McGuire Nuclear Station. Unit 1, CE Vessel 2167

Piece oe.rpUom: Befilne Weldments

Locination S.NHewt NO. Number Flu " Flux Lot No.
intermediate Shell ,Lon. Seams 20291112008 MI-22 LUnde 1092 3833.. 38W4
Intermediate to Lower Sell Girth 83640 G1.39 undo 0091 3490Lower Shell Long. Seamn" 211,V12008 M1.2 Linda 1M WO
Lower Shell Long. Seam .21935/33A217 M1.33 Undo 1092 3889
Lower Shell Long.,,Seam . . . 305424 MI.34 Unde1092 3889

WON (Cvnalm Anlysis) (Cps U ant., si' Spcmn0-5
Conrtoga Ni Cu S p0 - NI Cu P IS--
M.22 0.881 0.21 o 0.011 o.9 020 0.01
G1.39 0.20 0.05 ,,
M1.32 0o.87 0 o.20 . ........
M1.33 .68 0.21
M1.34 0.64 '0.30 ' ---

Ref: WCAP-12354. Table 4-1 & Table A-i •

Heat Tratment:
HT No. [Max Temp WPin Temp (Time IQuench

11 1175 1 1125 40 MHrs ]FurnaceCooed
Ref: CE Materials Test Reports In McGuire OA Vault

Nil Ductility Temp. (Tndt) (F):
Location Heat No. Tndt
Intermediate Shell Long. Seems 20291112005 .40
Intermediate.to Lower Shell Girth 83640 -70
Lower Shell Long. Seam 21935112008 -
Lower Shiell Long. Seam .21935f133A277
Lower Shell Long. Seem 305424 -

Ret: WCAP-12354 Table A-1 _

Method o Nll-4hct~ilffy (Tndt) D mtnatlon: -'

Drop Weight Test (ASTM E-208)

Refemrnce Transition Temperature ( Tndt) (F):
Location Heat No. RTnUM_
Intemfedtate Shell Long. Seams 20291112008 .s0 Note (t)
Intermediate 1o Lower Shell Girth 83640 .70 Note (1)
Lower Shell Long. Seam 21935/12008 .58 Note (2)
Lower Shel Long. Seam 2193S133A277 .Note 2)
Lower Shell Long. Seam 1305424 .58 Note (

Ref: WCAP -12354
Method of rence Temperature (RTndt) Determination:
Note (1): RTnUM based on actual data (50 Fl.Lbt 35 Mits using TiL direction CVN tests).
Note (2) : Genedr. Mean per RG 1.B9 Rev 2

Page 5
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0 Abacehment 2

McGuire Nuclear Station, Unit 1,CE Vessel 2167

p6.ctOescuiption: Surveilance Mateila

Oesweion CE Code Nu;m s Heat Nw"*,s)
Inter. Shelf Plate 8501Z.1 1C4387-2
Test Plate 8 " (85012-.2,812-3) P.uaes C4417-3 /C4377-2

_we_,m __ (Seam 2-44e,(inlet_,. su [On. Seam) Wal.d-:20291 8
1 1 1 "- und 1092. Lot 3054)

Supplier Lukens Steel Company

Composkion:
eotNo. -I s 1P IC IsI IN ,Cr IMo lCu imn

C4387 I 1 0.011 ooo( 022i 0.22 058- . - 1.2n
C-3872 - . .1 00161 0.01 02.1 0.231 , 0.601- 1 0.5710.131 128
SWesisnahouse AnalySis of Plate 85012.1. Cu= 0.067. Ref. WCAP.9195. Table A-2

20..1,12&o0008 1 o.ooi 0.0111 0.101 0,241088 0.04 0.50211• 1.31
AnalE,, of Capsule U Specimen OW-1S: Cu' 020., Nou 0.91 Refo WCAP-1078W

Hea Treatment:
Iplate.. I1S0W1650F (4 h's)' WLiner Qu,.ch

i • I 1200,1125oF_ .4 hi's) Air Cooled, "
! !11125.,1!7SF (,40 fits Furnace Cooled

Weld: II 1?5.t 12S (40 HIM) Furnoac Coole
IReg: CE,,,Matenal-Test Reports ,

Nil Duct,,lity Temperature, Tnd,,,(l=: . ,
Plate: Nest No. C,43117-2 .30

... •.. .Weld, Heat No. 202I112DDS -.60 "'.5-0 FinHAZ)"

Ref. CE Vessel Weld Test Repof . Job No. V70333-017 (312/70)
Locaed in McGuire OA Vaut. DAP Co•l•. pkg. pa 0001181

Method of Nil-Ductility (Tndt) Oetlmination:
Drop Weigt Test (ASTM E-2DO)

Reference Transition Temprataure (RTR!) (F):
Plate: Hext No. C4387-2 (Code 55012-1) 34

iwe, Meal No. 20291112=8 eld Control Number M1. .22)
Ref: WCAP, 12354. AMays of Capsule X. . TABLE A-1I

(Ba•led on Actual Data )

Pae 6
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.. AttaChient 2

McGuire Nuclear Station. Unit 2. ROY Vessel 30664

Piece Description: Intermediato Shell Forging

IRDY Item Number INeat Numberqs)
I Ring 05 1 526840

Matrial Specification: ASME SA.508 Cl. 2

Composition:

r HeaMNo. IC IMn IP is !1 INI ICr IMo ICU ICo5840l 0.191 0.761 00121 .041 0.201 0.8510.381e•l . 610.SELO 00
Reef: ROY Materal Ceulifrcations. McGwe CA Vault DOP data pk

Heat Teatmmmet:
HT No.J Max Temp Min Temn Time Q~uench DesaeLo
I IZ-0283 1925 C 68O C 3.5 H •s WC Austenizi Quenching
IIZ-0284 870 C pocC 7.SHIlFC-4S0CIAC Tern ,

__T 1620 C .. |59S C |22.IHrjFC_ Strss ,Relief ....

[Ref:. ROY Material Certf.icatons. McGuire A Vault o.P data pkg

Nil Ductility Temperature, Tndt ...
jTndt: .20C (-4F)
Ret: ROY Matena! Certirfcations. McGu•re QA Vauh.OBP date pkg. 329

Method of NIl-Ductility (Thnt) Determination:
Drop Weight Test (ASTM E.208)

Refere Transition Temperature |RTndtl) (F):
IRTndl (F): I -4

1Ref: WCAP. 12558. Table A1 I

Method of Reference Tempenrture (RTndt) Determinaoion:
RTndt based on actual data (50 Ft.LbI 35 Mils using T.L direction CVN tests).

Chapy V-notch Impac, Teot Results:
Temperature (F) Heat No. Run 1.148 -74 4l 601 113 178
AbsoMed (ftlbs) 528i 1 63. 40.3 39.7 137l 160 144I 26840 2 7.5 42 6 8.4 148 152 140.5

, 526840 31 6.38 43825.8 122 14a 137.1

,Laterta expansion (mits) 526840 11 1 35 351 .911 791 83
• " - -o/ 1 - -seT 1 I~ -75258401 21 1 2 711 91 I 91$26I___31 6.. . 1 351 671 791 871 877

Refo ROY Material Cenrdtiaons. McGuire CA Vault OBP data pkp
Ortertlaton: trsaentlal direction with axis o1 notch. axial

Pae 7



.Ahtachl~lft 2

McGuire Nuclear Station, Unit 2, RDY Vessel 30664

Piece Deilpfon: Lower Shell Forging

IRDY fem Nurnber eat Num ,)be ..
Rdin 04 411337.11

Material Specification: ASME SA-508 Cl. 2

cnomoion:Me•et No. IC lMn lP I IS i INi |Cr [Mo '~ ~

411337-111 0.191 0.71 0.0041 000?7 0.28! 0.8•80.38 0.610.1510.015IRet: ROY Matenal Cerlifications. McGuire QA Vault D8P data pko ,.

Heat Treabmenft:
KT No. Ma T Min TerpTimeZ Quench Rngon
1IZ.0310 925 C 860 C W AusleniznM - Quench
IIZ-03u1 IB70C I0 C IahMs FC-450 C/A Tempering
PWHT JanC 590 C 111.3 PM FC • SlimRelief
Ref: ROY Material Cerlifications. McGulre OA Vault OSP data pka.

Nil Ductility Temperature, ndta:
I Tndl : -35 C (-30F) I
Ret: ROY Material Cerle•,cions. McGuire QA Vault DBP data p4, Pg 319
Method of NIOurfllty (Tndt) DOetmination:
Drop Weight Test (ASTM E-208)

Reference Transition Temperatue (RTndt(F):
RTncrt (F): -30

Rel: WCAP.12556. Table A-1
Method of Reference Temperature (RTndt) Determination:
RTndI based on actual data (50 FI-Lbf 35 Mils using T-L direcIon CVN teams).

Charpy V.,notch Impact Test Resufts:
Temperature IF) Heat No. Run ,141 -76 4 60 11 176
Absorbed Energy (l'i-lbs)j13?1l 581 33.4 10?1 124 147 152.6

1411337-11 2 a 4.9 68.5 136 152 145.7
"_ " _ 411337-11 3 7.5 19.6 69.7 133 153 146.9

Latenal expansion (miks) 411337.11 1 4 20 83 i91
•411337.111 21 8l 351 55 831 -11 91

.411337.111 3 8 16" 55 791 oil 91
Ref: ROY Material Certlificatlons. McGuire QA Vault OBP data pkOg
Orientation: tangential direction v1lh axis of notch axial
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0 Allachrnent 2

McGuir Nuclear Station, Unit 2. RDY Vessel 30664

Piece scription: Befline Weld Matenials

LocaUon 'Het No. Weld Contr. 9 Flux Flux U.L
Intemediato to Lower Shell Girth ...
(Seam W05) 895075 R747 Grau Lo P46
Intermediate to Lower Shell Girth ....
(WO5 -Rool Region. 27mm degth) 899680 JP710 Grau Lo P23
Ref: RDY Material C'tlifications. McGuire CA Vault DBP data Ik_

Comiposkion: - -..
Cont. C 0 Cu P S Si Ni [Cr Mo Mn

R747 0.0.9 - 0.010 - 0.22 0.7 0.05 0.56 1.97 Note (1)
0055 00.31 0.016 0015 0.29 0.73 0.03 o1SS 1.81NteL_ 0.070o 00.3 o.oos0 0.0041 o.08 0.61 o0.03 1 .86INote(3.1

P710 1 o002? 0.03 0.009 0.015 0251 0.751 C.0410.861 1.97INote (4)
Note 1) Ref; ROY Weld Test Report. Lab. No. R747

Note 2) Ref: WCAP.1 1029. Table 4-1; (Original Analysis)
Note 3) Ret: WCAP-1 1029. Table 4-1; (Capsule V. Specimen OW-30)
Note 4) Ref: ROY Weld Test Report. Lab. No. P710 dated 7/72

Host Tmrtentwf

HT No. IMax Temp WM emplTime EQuench IOesrip I•I• isM _I59C 15rs I0Min._Iffurace Coole |Tots PWN'r
Rot, ROY Material Cerficatgon. McGuire ODP data pkI.. 150

Nil Ductily Temp. (Tndt] (F):
Location Heat No. Tnd.t Reference
Seam WO5 . 895075 .78 1 -WCAP-1029. Tab A-1
Seam W05 HAZ 895075 -78 1 WCAP-11029. Table A-I

Method of Nil-Ouctility (Tndt) Determination:
ODop Weight Test (ASTM E-208)

Refemnce Transition Temperature (RTndS) (F):
RUM :-8 (Weld Cent
RTnd ): I .76 I(HAZ)
ReO: WCAP-1 1029. Table A-I

Method of Reference Temperature (RTndt) Determination:
RTndt based on actual data (SO Fl.WLb 35 Mils using T-L direction CVN estas).
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Ahache~rnd 2

McGuire Nuclear Station, Unit 2, ROY Vessel 30664

Piece Description: Survellance Material

YIte Nube Heat Numnbergs)as 5284O
Wel Samnoae(Mm o4Ms) ... 895075

Surwellance Material Heat Treatmnt:
Matenal _ Mx Temp Min Temp Time Quench Description
"C05 1697 F N188 F 3.5 His JWC Austenizing- Quench

R"05 1238 F 11229 F 7.5 MHs FC Sa2FIAC Tem.pe..N.
EN 05 1165F 115 F 22 Mis FC Stess Relief
We l 16SF .1115F 151M " jFC StressRelief
Ref WCAP-9489. Appendix A-1

Nil Ductility Temperature, Tndt:
Patse: (SeeRing 05 date Report. Page S)

IWeld: -0 C _(-)•8)
fRef: EROY Materiat Ceftifications. McGuire QA Vault DOP data 2!. Eg156 & 157

Method of Nil-Iuctility (Tndt) Dete•mlnation:
Drop Weight Test (ASTM E-208)

Reference Transition Ternerat ur ,RTndt) (F):
RT rdt : -4 (Ring 05)

! (Wfeld Metal)I
ReP: WCAP.12556. Table A.

Method of Reference Temperature IRTndI) Determination:
RUnM based on actual data (50 Ft.Lb 35 Wls using T-L direction CVN tests),

Page 10
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3.3. DROPWEIGHT TESTS

The rd.dluctilitv transition temoerature fNOTT) was determined for olate 8501241 id tme
core regton wveld metal and heat-affecCd zone by droavweight tests {ASTM E 2081 atrformed
at Comrustion Engineering. Inc. T?.e following results vvere obtained:

Material NDTT ('F)

Plate 85012-1 -30
Weld Metal 60
HAZ s50

32
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TABLE 3.1
PREIRRADIATION CHARPY V.NOTCH IMPACT DATA FOR THE

WILLIAM B. McGUIRE UNIT NO. 1 REACTOR PRESSURE
VESSEL INTERMEDIATE SHELL PLATE S5012-1

(LONGITUDINAL DIRECTION)

Impact Energy Lateral Expansion
Test Temp (VF) (ft lb) Shoua M%) (mill)

.50 7 9 3

.50 10 9 5
0 12.5 20 10
0 38 25 26

30 42 34 32
30 65 48 46
50 56 38 21
75 77 55 55
75 86.5 58 64

100 120 85 82
100 102 80 72
IS0 146 100 91
10 133 100 87
175 140 100 68
175 141 100 89
210 139.5 100 87
210 135 100 89
210 144 100 90

3.3
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TABLE 3-2
PREIRRADIATION CHARPY V-NOTCH IMPACT DATA FOR THE

WILLIAM a. McGUIRE UNIT NO. 1 REACTOR PRESSURE
VESSEL INTERMEDIATE SHELL PLATE 85012.1

(TRANSVERSE DIRECTION)

3.4.
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TABLE 3.3
PREIRRADIATION4 CHARPY V-NOTCH IMPACT DATA FOR THEWILLIAM 8. McGUIRE UNIT NO. 1 REACTOR PRESSURE

VESSEL CORE REGION WELD METAL

Impact Eneirgy Latwral ExipansionTest Temp IVFI Ift Ib) Show 1%) (mill)

.100 4.5 6 1
•100 4.2 6 1.5-35 11.5 23 11

-35 30 27 26
0 15 35" 17
0 31 40 29
0 65 47 53

25 75 60 61
25 60 47 49
SO 74.5 60 63
50 58 55 47

100 105 93 84
100 96 85 80
150 105 92 86
150 113 100 89
210 113 100 87
210 112 100 84
210 110 100 86

3.7



TABLE 3.4
PREIRRADIATION CHARPY V-NOTCH IMPACT DATA FOR THE

WILLIAM S. McGUIRE UNIT NO. 1 REACTOR PRESSURE VESSEL
CORE REGION WELD.HEAT.AFFECTEDZONE MATERIAL

Impact Energy Lateral Expamnsion
Test Temp ('F) Oft Ib) Sheao (%) (mlls)

100 13 20 7
.100 21 18 11

-50 24 32 14
50 39,5 37 27
25 58 so 36
.25 35 37 26
10 90 65 61
10 65 48 45
50 122 80 76
so 74 65 54
50 63.5 70 46

100 126 100 79
100 83 90 69
110 104 94 73
150 132 100 86
150 106 100 76
210 131 t00 81
210 102 100 79

38
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3.3 0ROPWEIGKT TESTS

The nfl-ductility transition temperature (NOTT) was determined for the interr~ediate
shell forging OS, the core region weld metal, and heat-affected zone by drop-
weight tests (ASTM E-208) performed at the Rotterdam Dockyard Company.

The following results were obtained:

Material NMTT (OF)

Forging OS (HT, 526840) -4
Weld Metal 476

HAZ -76

3-2
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TABLE 3-1

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA FOR THE

WILLIA4 8. fMcGUIRE UNIT NO. 2 REACTOR PRESSURE
VESSEL INTERMEDIATE SHELL FORGING O$

(TANGENTIAL ORIENTATION)

Test Temp. Impact Energy Shear Lateral Expansion
(OF) (ft-lb) M(mf15)

-125 2.5 0 S

-100 2.0 0 0

-100 3.5 0 0

-70 44 10 30

- 70 69 19 51

- 50 70 23 54

- 30 , 93 45 67

- 30 56 40 41.S

O 96 51 69

0 91.5 50 63.5

25 143.5 70 83

25 113 59 78

70 152 100 90

70 159.5 100 90

125 158 100 93

125 148 100 86

210 156.5 100 97

210 152 100 77
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TABLE 3-2

PREIRRADIATION CHARPY V-NOTCH IMPACT OATA FOR THE

WIILLIAM B. fMcGUIRE UNIT tO. 2 REACTOR PRESSURE
VESSEL INTERMEDIATE SHELL FORGING 05

(AXIAL ORIENTATION)

Test Temp. Impact Energy Shear Lateral Exoansion
(OF) (ft-lb) M• (mils)

-100 5.5 2 1

-100 7.5 2 1

- 50 21 15 12

- 29 1s 20

- 25 28.5 15 18

0 34 30 26

25 49 45 40

25 53 45 39

56 68 54 47

56 63 54 46

56 67 54 47

100 71.5 90 54

100 74 92 61

100 72 94 SS

140 93 100 71

140 92.5 100 64

210 95 100 67

210 97 100 67

3-4



wc~e iqq? I ,S0- I

La

'i

200

180

160

120

I00

80

6O

40 O

-100 -SO 0 SO 100 ISO 200 250

TEMPERATURE (OF)

Fievre 3-1. Preirrldfation Charpy V-notch Imoact Energy for the
William 3. KcGuire Unit 2 Reactor Pressure Vessel
Inter-e~iate Shell Forging OS (Tangential Orientation)

3-S



A tTrAc"U~ ME '-JT
VOJCAP 'qg'1

I1. 30-2

2OO

I80

160

1110

120

O00

80

SA.

£5
U
SM

'ii

U

60

40

20

0-
1I00 0 SO 100 ISO 200 2SO

TEFIKRATURE (OF)

Figure 3-2. Pre-r-tiation Charpy V-notch Impact Enerqy for the
will,!- 3. Mc(luire Unit No. 2 Reactor Pressure Vessel
inter-Afate Shell Forging OS (Axial Orientation)

3-6



A'T-CActA&'C&;T Ll
& AC A P e1q Se,

TABLE 3-3

PREIRRADIATION CHARPY V-NOTCH IMPACT DATA FOR THE

WILLIAM B. 'cGUIRE UNIT NO. 2 REACTOR PRESSURE
VESSEL CORE REGION WELD METAL

Test TerM. Impact Energy Shear Lateral Expansion

(IF) (ft-lb) (M) (mlIS)

-150 1 0 0

-150 1 0 0

- 75 20 30 15.5

- 75 16.5 29 9.5

- 35 34 46 31

- 35 52 54 40

- 16 50 65 40

- 16• 57 65 46

- 16 59.5 65 47

25 93 81 67

25 83.S 77 64

71 112 75 82

71 110 79 80

125 125 98 91

125 124 99 92

210 140 100 96

210 132.5 99 96.5

275 . 1443S 100 98
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TABLE 3.4

PREIRRADIATION CHARPY V-14OTCH IMPACT DATA FOR -

WILLIAM B. M•GUIRE UNIT N04O. 2 REACTOR PRESSURE

VESSEL CORE REGION WELD IHrAT-AFFECTED ZONE PKT-A1[AL

Test Tesip. Imipact Energy Shear Lateral Expansion
(OF) (ft-lb) (M) (mils)

.150 3 0 1.5
-125 6.5 -0 0
-125 3.5 0 0

-100 29 18 16
.7S 73 S6 48

- 75 34 47 26
- so 43 20 28

- 16 66 69 43
- 16 67 64 48.5

- 16 78 77 51

32 82 91 56

32 67 87 58
100 107 100 69
100 81 100 56

150 101 100 70

210 116 100 66
210 121 100 67

250 99 100 69
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""OWNERS GROUP

06AVJObaff Canetv Clw aw t*I
no0-# L i

Smvw-"* Left ft"-00f t

?*Aso fo~am ahweq;0af

dWMA600 V~ty 40-a.

Working Togeter to Economnicaly Provide Reliable and Safe EleCtnCaj Power

Suite 525 2 1700 Rock.lie Ake * R'ftcixie. MD 1 852- 1 301) 230-2100
oJun 17, 19

OG-1036

US Nuclear Regulatory Commission
Washington, DC 20555

Attn: Document Control Desk

Subject: NRC Generic Letter 92-01 To Holders of Operating Licenses
or Construction Permits For Nuclear Pover Plants

Attachment: BAW-2166 B&W Owners Group Response To Generic
Letter 92-01

Gentlemen:

The document BAW-2166, is hereby submitted on behalf ot the BMW
Owners Group Reactor Vessel Working Group. This report provides
the information requested in NRC Generic Letter 92-01 for the
following plants:

Arkansas Nuclear One Unit 1
Crystal River 3
Davis Besse
Ginna
Oconee 1, 2, 3
Point Beach I and 2
Surry 1, 2
Three Mile Island I
Turkey Point 3, 4
Zion 1, 2

Utility Owners of these plants may reference this letter and the
attachment SAW 2166, in their docketed responses.

Very truly yours,

James H. Taylor
Manager
Licensing Services

JHT/DLH/mc 1


