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ROCHESTER GAS AND ELECTRIC CORPORATION o 89 EAST AVENUE, ROCHESTER, N.Y. 14649-0001

ROBERT C. MECREDY

Vice President
Nucleor Operations

December 21, 1995

U.S. Nuclear Regulatory Commission
Document Control Desk

Attn:

Allen R. Johnson
Project Directorate I-1

Washington, D.C. 20555

Subject:

Ref. (a):

Response to Request for Additional Information on
Pressurized Thermal Shock (PTS) Assessment for Ginna
Reactor Vessel

R.E. Ginna Nuclear Power Plant

Docket No. 50-244 - ‘

Letter from A.R. Johnson (NRC), to R.C. Mecredy (RGE),
Subject: R.E. Ginna Nuclear Power Station - Request for
Additional Information Pressurized Thermal Shock (PTS)
Assessment for Ginna Reactor Vessel (TAC No. M93827),
dated December 11, 1995.

Dear Mr. Johnson:

Rochester Gas and Electric Corporatlon has reviewed the referenced
Request for Additional Informatlon and provides the following

responses:

Question 1: Since the initial reference temperature data for

Response:

030004

heat 61782 shows large variability (two values at -

1°F and -38°F), prov1de the technical basis for not

utilizing the generic mean value and generic

standard deviation for the initial reference

temperature for B&W fabricated Linde 80 welds.

Note: The square of the standard deviation for

‘these values should have been determined by

dividing the sum of the squares of the differences
between the value and the mean value by n-1 to give

an approximate unbiased estimate.

‘RG&E proposes to revise the PTS submittal to use an
initial reference temperature of -4.8°F and a o0y
value of 19.7°F. These values are supported by the
RG&E Generic Letter 92-01 Revision 1 submittal
dated July 2, 1992 as provided in BAW 1803,

Revision 1 Table 3-3 which measured 34 data p01nts.
The use of these values combined with the use of
surveillance capsule data yields a margin term of

2V/(19.7)% + (14)% = 48.3°F (R.G. 1.99, Rev. 2)

9601020322 951221 ' y 0
gDR ADOCK °5°°8§§4 i

AREA CODE 716 546-2700



.

Question 2:

Response:

Question 3:

Response:

Question 4:

Response:

REJ\412

Provide the unirradiated drop weight test data and
charpy test data for welds material fabricated from
heat number 61782 weld wire.

With the use of the initial reference temperature
and standard deviation as discussed in 1. above,
the heat number 61782 unirradiated drop weight and
charpy test data are no longer required.

Provide the actual chemistry data utilized in
determining the best-estimate chemistry for heat
number 61782 welds and the chemistry for the
survelllance welds. Identify the source of the
data and the reference document. How was the best-
estimate and the chemistry for the surveillance
weld determined from this data?

Attachment A provides a discussion of the heat
number 61782 and surveillance capsule weld SA 1036
chenistry.

Identify whether the surveillance data meets the
credibility criteria in Regulatory Guide 1.99,
Revision 2. Demonstrate the criteria 3 (scatter
about the best-fit line should normally be less
than 28°F for welds) has been met by determining
the scatter of the aARTyy from surveillance data
about the best-fit line described in Regulatory
Position 2.1. Does the correlation monitor
material in the capsules fall within the scatter
band of the data base for the material?

Attachment B provides a discussion of the
surveillance capsule credibility criteria.

Robert C. Me re:;:fggy//’

Xc: Mr. Allen R. Johnson (Mail Stop 14B2)
Project Directorate I-1
Washington, D.C. 20555

U.S. Nuclear Regulatory Commission
Region I ”

475 Allendale Road

King of Prussia, PA 19406

Ginna Senior Resident Inspector






A.

Attachment A

Heat number 61782 chemistry

(1)

(2)

Data used in heat number 61782 chemistry estimate:

The values of Cu and Ni used come from BAW 1500, pg. B-42
for welds SA 1036 and SA 1135 which are archive reactor
vessel weldments for this material heat number. A copy
of the data table is provided as page (A-2).

The data values were used to determine a mean value of
.25 Cu and .54 Ni per 10 CFR 50.61 guidance for best
estimate of the mean of the values for the heat number of
the material. Using the chemistry factor tables of 10
CFR 50.61 yielded a chemistry factor of 167.6°F.

Surveillance capsule chémistry weld SA 1036:

(1)

(2)

For determining the chemistry factor value used in
ratioing (Regulatory Guide 1.99, Rev. 2, position C.2),
available data for Cu and Ni chemistry were summed and
mean values established. The data came from WCAP 13902
Table 4-1 for tested capsules; BAW 1500 Exhibit B-3 for
archived weldment dropouts; and BAW 1500 page B-24 weld
gqualification report. Hard copies of these data are
provided as pages (A-3), (A-4), and (A-5).

The above data values were summed together to yield mean
values of .214 Cu and .505 Ni. Using the chemistry
factor tables of 10 CFR 50.61, the chemistry factor was
determined to be 150.9°F

(A-1)



o
36

NI
63

P S St CR
¢56 150

HN
+390 1.48 .018 ,015

c

3
N

Lol R TR he IR T SNT ]
1T PV, 0t VAN N oo
OOMOYOIDVWOLO
RN

La Lot Lot LV A T TAVTLV L o TV ]

LI AU IR NN B RE IR I

MNHO et D =DU
UMV O VI st NI
GOV DU DLW
Sassss e tecs

L alatal Dl o Mt 1 o Y- ]
CIDDe bbb 11O
CFRQC § IMI D ICVUIM
tecceeoeno e

wdototod piod? Vot vl ol vt
eNTICIM IMFIMIAICIOO
OOULCIITIITRIIOTD
S8 0000 s0 000

]
GHAMABLVA LB N
IO BRIV D

NN TR SONANCNL I OOV NN O
trteiotetvtvtolei sl stot riviole i Versavd rlvtrt vt ot od ot ot od
OO0 UINIINOOUWNIVVLAODONWDJIDO
@ ® 0 4 000 9 4% S8 00 GOS0 A® SNt 0l

IS FIATIN P MNOPIMFINIRIA M) PP 2N S PP I TS
I DIVIO IO INIOIIONIHI I IIYOM D20
[ LTI TGS TUTE I NI Vo g S TR TR LR T 1 1N DR LR IR TN Lo Lond 18 1 ]

B2 0000 e0 000 ePtet 00RO ET st

NEQROPOOORUNT OOl Wit beD T e O
D T R B R e TR T T T PR R e P T YW LT Y o) A
WIUTLLUACIUIUUCIWINII INOVO L S IO
9 % 00O L PO LTS P Nt ees N0

AN ot w4 AT TN (7000 ot s U N IR TN = NN A A) o4
QL IO QU NITIICIL IO QI MTICIITOINLD
CV P LTI NI OO NI UL IO
@ 0 0 0 00 0PSO O OO GOt eae

Hetrtotrivtetrtvdrivi vt vl vivi ot rl it vd vl vt od st vl ododod vt
€T PP CVINICI U ICVOD TN D NCHTI IO PP IV D0
D IO NADIITATIDNICUCIIIDINDIDUCD

IR R RN NN R R N R N AN ERE

I AT MR M ™ 0 M UMMM MM MMM >
IO 1AMUGCTAU I AV HIAAT QD7D *

NNF P00

Lo Lol Lo 4
VUICaATN
VIO MNNI

MO N,
1309 a4y
IOV

NN NN

QOIOINDo

¥ 1x LA DNTD )

e e s 0

ottt b
eI DO
Sm0ag0
® o 0 8o

mmammm
CPIIOID

LR WIRE FLUX SOURC
&718

249

sa, 1785° ¥

ACOQUMNUNICOO O MO0 OPAONPOCINACIITRaMONINOD QOoONo
0000 e9 s9d e 00 00008890 00000080000ttt LI B
QOQUVUOOOJOVY MAQONVOVMNPNOHO LI SNBIMNNOART NO N NN O
NI DLTHICTIL MO Tt § 120D I I et S ot I DI IO O WD -t i vt ed(D
O VINO O ©MPINMACUOOUUVNOVMIOOUNAUULDUOO Lovoan
LI B B BE N R Y BN ) P 9 0 00600 ® PO 9P 0 O8O0 ® 9Pt et ® oo e o9
AOOMANDDIOTIO
P WU O N ) e it W UVACY L 2 UL 3 S WNUMDADNLI U UM TAGIG N N LD K
OO 2SO0 QUL LLMOOWLOoOWLLVLOUVWLUODWLOUUWUOOLUO (I8 111 -1-3
QUOONCIOOUOCo QOUANOLOOC0LUOOOoVLOOWOCRLDOOWD [-1~l~1-J11-]
e 0 e 00 0o et 02 0 0 00 Q0 40 0009 s'900®g0stses e 000 o
QOO UULLOOOLV G RNPRNASOONMAANAMAGOOQO AN OOKO0 N LITLLL
CHICINILS D1 DD JAID D Pl o vl ot v Tl et 4 ot Yot rd d sl st B i St b ot gl Sl vl vl ol ol sevieiot ptod
CQUIDOUITHIINIOVD QOVOIVOVOUINOMIVLMNIIIDOIVNJIONROTON [e lalr o= 91
® ¢ 0 000 0 ba e ® 6% ¢ 600 9 60 0 0 000 0% 000V e toee s eee e
OVLOLLVLDIWLLO
MMM AMMMINENMTIC SN NN NN NN NNNNNNNGN NN NNt tutN
AOLOUOCLVLOWLOO O0O00UOVOOAQO0UIMOOANOO000OWD 000000
WICICVDr s ML IOV QOUWULINWALUWIIOLWOVUGCOIIOLUUIROLVWUY 11~ 1=1-1-]
et e e st [ R R R RN EEEREENREERNNNEEREEESLEENR SN LA I Y )
GNOMNS AN 00 ARNOANOMANONNQOTNC N eCOOTRTOCRD oocrTraron
W ord v 0t o0 o4 74 0t ot A et ot QUCHY HOIOIWCICTD D FICLIF ML) p LI LIV ot oy O
QoOaCNOMDO0 NCMOoOOOMNOO0OOCOOOMNOODO0DNCO00O0O WAQQDND
® 900 s tev e 0 40 900000 q 0t 9Pl ENsS et ®c e 0o 0o
. .
QEsONLICIT 1 Jod D BANBLNL VBNV AN O VLIS IO LM Sninane
HAHO ot i osrtotoiog €4 I I i S DA D DI €31 QDD D sy J ot o LIV UO
Quaculauasa QANHVOOLMALLCOHLNOLOLVOWUNVLNNOLY [ZT1-1-1C1-4
S s 0ets 0t 4000000 2000000000000 rtOse* e o000
Py P NN e O L& N Pt AN DA GO TNNN e ot oF 2 MO N M s M P [l el Saird
NN N v vt vt NN NN NN NNNNNO MMM AN NN - NN
® @0 e o0 0000 2 009 00000000000 beee®N e gesre ®s e s
QOO NnT A VPR NASNAANCOOMANOCERCT O et et Ol ot NN e
M MNP M N Ll L Lol Ly T Tl La byl y Ll Lol ol L Ly L L C L L L 4 [l Lol Lol ]
9 @ ¢ 0 ¢ 0 0 gt o 5 @0 0 90 0 000 P00t 00T et e e ®eo0e e
N8Ny b (I
roCrCCOrQOCT QENQVOOVOCFONOO e TN T OO ococconad
SIIIITITINTS VOB NNV MDA A BRIV DN A W O L VWO N (V310 ATl
4080 0s 0 e e ® €0 0 46008 gee Pttt egeteertogenroe LA BN Y )
Dovoonuwoubhoo PO JOOOOWIOANNNOSNIQV-AOLOOOVO ol ot -al ol
el al AL Lol 2l 2 -] CEAWL LIS AR M ANNCRCANCOO et ) [t et ol
CO00OANOOLCO QOGO CIONCOLCC =1-1-1¥1 ~tet [T T-X-TE1-}
® 0000 000000 @ 0 0 0 000 P GO 9T OO EQe® Ot *e o 00 0
OMNIOVM rIIN IO AR QONHCOIN AP OO N CANMLENS PO JoTONSL
[T U Vol Vo T YV TR YT AT WPUNMDLDNIMMMMABNS S S TN S S S ST T2 IMM v BGBOan
LE B BE NESE Y SR BN O @ € 6 08 0% 0000 ON 90 eSO toete ® 009 00
v
C Y I I AT NN Y N NN ) on 2 M) M) A M P Y V) Y S A S Y Y Y MY I M N UM N O (Yo7, 1V-3¥. ¥ -]
QOOoLCTVOOOO V4 0 0 8 94 ol 0t -t 0t 4 0l 50 4 4 0 o 5 el ot Pl ot d 0t ol d ot e totvtet st ot
OCODNINIIIACHIOOO DOVUONDUOUOCRUUCOWLIONRUDOULOIVOD CLoOSOOo
LR 20 U AR B R BN R BN I P8 O o0 00 g OO S s Voo e®e et o0 e *® oo oo
oF < 2 MMMMIMM M MMM INNNNNN At NN At D OO OO T WLE LD
vtodvdetotold siot vlvt viod Pt ed ol pd v it 9 ol vt Pl Tl i i T it Pl P P Pl M O O -t g vt ot ol ot
ONOOUOCLUNOVO Q0O0O0AQGCOoOVOLCOQUOONONANI0OO0A0 (=15 -1-1-~2-)
® @ 6 g eP 60 g0 @ 9 8 % 4 8 4 @ 00 &9 % a9 %S g et st g et ® @00 oo
WM TONN 4T 1IN VCLOVLLIOMANVONONEMMNNL SO S MV v Bl L I 4
SIIMNIILIMLSL TS PIIIIIIIILPIIIILIITIILII TSI IMNI M EE L L LA
® 9O ® 09 h 0000 0.....0........I......‘.‘l... e e & 0.0 8
lotrtvivtottoi et riries et - - et - el -t
bl Sl I Ead Al ASndad QO000O0NO0OAUNOCANOUAODOUO00O. ooooo
VOVQOET TP AR OMEANSSNARSAT NN B30 TTO Nt 0O
QAU OCOLOM INOCOC IO LUOTOCUHOCCOQOAL AN IO oachoo
® % 0002000000 9 80 ® 084 % P9 SO0 40O es et e e o0
FAM P00 4 12 00 b 04 pr 00y PIIPIL LI LIS I LI I LI LI I I IS I LI LSS coonca
NN VAN DY AN ANNNOIZ A VNI NI AN NN ANAY NN v
VIRV IV AN VAL IV L 0NV a:e\.Sr.-rarneass.\-.bss.\:\-eJrns Vit
ZIZESNIZITETXZ SanSxr= gttt ottt TRSXZTX
acccacosScoce coNECec cLoazoacocSSSoo (=g =1=1~]
L3R st al et A Y a2 ] Ll bl ok 2 L taalralent Rl Olal 53 wlal T3 cosmoc
ZoZIINLaS=IT=I= SaNT7? STNIII=TIJZ=LT TIOSXIX
VLL e SOL O LD PP b Pobo bt L Y N N e LN O b P B s P
UM ISR P N, ) BN DAL ALY WD DDA AT BN oovrcoe
SIS IS I LS LSS LXI I LIS IS SILI I LI LIS I IS WA NN
WOQOLNONOVNOQ QCUNERCVL LR COCOUVCL, COC LDV Ul Cyc
. . . ’
ki
NOONNINNAGNAN  NNRMNNNGAN NN NONNMONNVNANNVS | hundann
QOcCrNCronc CrrEr T TOCTerorccncuQucas S22 TIS
Ly T T N A N L X T ..777'777777777777’7.’717777’7' oF of T 2 F
g e P4 04 % G omt vt ot g e pted et vt ottt ANty
VOLIL L LW e 6&.bf:h.hf..nﬁ.b.bﬁb.b.hL‘66‘v6666666(66 [adadadadad ol
O
S -] Pwn . ‘ w0y
DaJy , . oM 1 . N i ®
= 1 P | — i [ ! . N
~ r - . —~: PR Y PR v o ebim .
e - .
<. < Q < o <) < ) . N ) <
L] - » . - * -
17} © . - s . oy

Babcock & Wilcox




LS

==

s nd

a



ibles 4-1

-

sent cobalt “

. In
lin the

were
© e attained

£ points

ained in

TABLE 4-1
Chemical Composition (wt%) of the R. E. Ginna
Reactor Vessel Surveillance Materials™
Chemical Analysié Lower Shell Forging Intermediate Shell .

(wt. %) ‘ 125P666 Forging 1255255 Surveillance Weld™
C 0.19 0.18 0.075 (0.06)
Mn 0.67 0.66 131 (1.29)
P 0.010 0.010 0.012 (0.006)
S 0.011 0.007 0.016 (0.020)

Si 0.20 0.23 0.59 (0.41)
Ni 0.69 0.69 056  (0.50)
Cr 0.37 0.33 0.59 (0.03)
Co 0.013 0.015 0.001 (=)
Mo 0.57 0.58 0.36 (0.22)
\% 0.02 0.02 0.001 ()
Cu 0.05 0.07 033 (022
Al " 0.004 0.003 0.020 (----)
N 0.015 ()
Sn 0.01 0.01 (=)

[a] The values presented here are from References 2, 13 and 14.

[b] The values in parenthesis are from an analysis performed on an irradiated Capsule T weld
metal charpy specimen, W26 (Reference 2).

o (43)
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: Attachment B ‘
Evaluation of the R.E. Ginna Reactor Vessel Surveillance -
Data Credibility

INTRODUCTION:

Regulatory Guide 1.99, Revision 2, describes general procedures
acceptable to the NRC staff for calculating the effects of neutron
radiation embrittlement of the low-alloy steels currently used for
light-water-cooled reactor vessels. Position C.2 of Regulatory
Guide 1.99, Revision 2, describes the method for calculating the
adjusted reference temperature and Charpy upper-shelf energy of
reactor vessel beltline materials using surveillance capsule data.
The methods of Position C.2 can only be applied when two or more
credible surveillance data sets become available from the reactor
in question. '

To date there have been four surveillance capsules removed from the
R.E.. Ginna reactor vessel. To use these surveillance data sets,
they must be shown to be credible. In accordance with the
discussion of Regulatory Guide 1.99, Revision 2, there are five
requirements that must be met for the surveillance data to be
judged credible.

The purpose of this evaluation is to apply the credibility
requirements of Regulatory Guide 1.99, Revision 2, to the R.E.
Ginna reactor vessel surveillance data and determine if the R.E.
Ginna surveillance data is credible.

EVALUATION:

Criterion 1: Materials in the capsules should be those judged
most likely to be controlling with regard to
radiation embrittlement.

The beltline region of the reactor vessel is defined in Appendix G
to 10 CFR Part 50, "Fracture Toughness Requirements," May 27, 1983
to be: 4

"the reactor vessel (shell material including welds, heat
affected zones, and plates or forgings) that directly
surrounds the effective height of the active core and adjacent
regions of the reactor vessel that are predicted to experience
sufficient neutron radiation damage to be considered in the
selection of the most 1limiting material with regard to
radiation damage." '

The R.E. Ginna reactor vessel consists of the following beltline
region materials:

a) Intermediate shell forging heat number 1255255,

(B-1)



b) Lower shell forging heat 125P666, and

c) Intermediate to lower shell circumferential weld seam SA-
847 (fabricated with 1/8 inch Mn-Mo-Ni weld filler wire,
heat number 61782 and Linde 80 flux, lot number 8350).

The R.E. Ginna surveillance program utilizes test specimens from
both the intermediate and lower shell forgings. The weldment used
in the surveillance program was fabricated with 1/8 inch Mn-Mo-Ni
weld filler wire, heat number 61782 and Linde 80 flux, lot number
8436. Since all beltline materials are contained in the
surveillance program of the R.E. Ginna reactor vessel, the limiting
material is contained in the surveillance program. Hence, the R.E.
Ginna reactor vessel surveillance program meets this criteria.

Criterion 2: Scatter in the plots Charpy energy versus
temperature for the irradiated and unirradiated
conditions should be sSmall enough to permit the
determination of the 30 ft-1lb temperature and upper
shelf energy unambiguously.

Plots of Charpy energy versus temperature for the unirradiated
condition are presented in WCAP-7254, "Rochester Gas and
Electric Robert E. Ginna Unit No: 1 Reactor Vessel Radiation
Surveillance Program," dated May 1969. ‘

Plots of Charpy energy versus temperature for the irradiated
condition are presented in:

J Westinghouse Report FP-RA-1, "Analysis of Capsule V from
the Rochester Gas and Electric R.E. Ginna Unit No. 1
Reactor Vessel Radiation Surveillance Program," dated
April 1973,

L WCAP-8421, "Analysis of Capsule R from the Rochester Gas
and Electric Corporation R.E. Ginna Unit No. 1 Reactor
Vessel Radiation Surveillance Program," dated November
1974,

U WCAP—10086,;"Analysis of Capsule T from the Rochester Gas
and Electric Corporation R.E. Ginna Nuclear Plant Reactor
Vessel Radiation Surveillance Program," dated April 1982,
and

° WCAP~13902, "Analysis of Capsule S from the Rochester Gas
and Electric Corporation R.E. Ginna Unit Reactor Vessel
Radiation Surveillance Program," dated April 1993.

The scatter in the data presented in these plots was small
enough to permit the determination of the 30 ft-1lb temperature
and the upper shelf energy of the R.E. Ginna surveillance
materials unambiguously. Therefore, the R.E. Ginna

(B-2)



. . . | .

surveillance program meets this criterion.

Criterion 3: When there are two or more sets of surveillance
data from one reactor, the scatter of ARTy; values
about a best-fit 1line drawn as described in
Regulatory Position 2.1 normally should be less
than 28°F for welds and 17°F for base metal. Even
if the fluence range is ‘large (two or more orders
of magnitude), the scatter should not exceed twice
those values. Even if the data fail this criterion
for use in shift calculations, they may be credible
for determining decrease in upper shelf energy if
the upper shelf can be clearly determined,
following the definition given in ASTM E185-82.

The least squares method as described in Regulatory Guide 1,99,
Revision 2 will be utilized to determine a best-fit line for that
data and to determine if the scatter of these ARTy values about
this line in less than 28°F for welds and less than 17°F for the
plate.

Following is the calculation of the best fit line as described in
Regulatory Guide 1.99, Revision 2.

(B-3)



TABLE 1
Ginna Surveillance Capsule Data
Material Capsule F FF® | ARTypr® | FFxaRTypr FF?
(%) (yv) (xy) (x%)
Lower Shell v 0.556 | 0.836 25 20.9 0.699
Forging
125P666 R 1.15 | 1.039 25 26.0 1.080
(Tangential) T 1.97 | 1.185 30 35.6 1.404
S 3.87 1.349 42 56.7 1.820
" ;.1 4.409 122 139.2 5.003
Intermediate A4 0.556 | 0.836 o 0 0.699
Shell
Forging R 1.15 | 1.039 0 0 1.080
1258255
. T 1.97 1.185 0 0 1.404
(Tangential)
. S 3.87 1.349 60 80.9 1.820
" 1| 4.409 60 80.9 5.003
Weld Metal v 0.556 0.836 140 117.0 0.699
R 1.15 1.039 165 171.4 1.080
T 1.97 1.185 150 177.8 1.404
S 3.87 1.349 205 276.5 1.820
I" yaq] 4.409 660 742.7 5.003

(1) F = Fluence (10*® n/cm?, E > 1.0 MeV)

(2) FF = Fluence Factor = F(0.28 - 0.1* log F)

(3) ARTypr Values

2.1, since the

do not

include the adjusément ratio
procedure of Regulatory Guide 1.99, Revision 2, Position

surveillance

equivalent to the actual beltline materials

capsule materials are

Per the 27th Edition of the CRC Standard Mathematical Tables (page
497), for a straight line fit by the method of least squares, the
values b, and b, are obtained by solving the normal equations

nb, + by Exi = Eyi

and

boEXl + bIExiz = Exiy,.

(B-4)
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These equations can be re-written as follows (b, = a and b; = b):

n n
Ly; = an + bIx; and
i=1 i=1

n n n

Exlyi = aEXi + bEXlz

i=1 i=1 i=1
Lower Shell Forging 125P666:

Based on the data provided in Table 1 these equations become:
122 = 4a + 4.409b and
139.2 = 4.409a + 5.003b

Thus, b = 33.004 and a = -5.879, and the equation of the
straight line which provides the best fit in the sense of
least squares is:

Y = 33.004 (X) -5.879

The scatter in predicting a value Y corresponding to a given X
value is:

e=Y-Y
H ‘ TABLE 2
Lower Shell Forging 125P666
FF ARTypr Best Fit " Scatter of
(30 f£t-1b) ARTypr ARTypr
(°F) (°F) . (°F)

0.836 25 , 21.7 3.3
1.039 25 28.4 -3.4
1.185 30 33.2 -3.2
1.349 42 38.6 A 3.4

The scatter of aRTy: Vvalues about a best-fit 1line drawn as
described in Regulatory Position 2.1 (Table 2) is less than 17°F.
Therefore, this criteria is met for the surveillance data of lower
shell forging 125P666.
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Intermediate Shell Forging 125S8255:

Based on the data provided in Table 1 the equations become:

60 = 4a + 4.409b and

80.9 = 4.409a + 5.003Db

Thus, b = 103.122 and a.= -98.666, and the equation of the

straight line which provides the best fit in the sense of

least squares is:
Y = 103.122 (X) -98.666

The scatter in predicting a value Y corresponding to a given

X value is: _

e=Y -Y%
" TABLE 3
" Intermediate Shell Forging 1255255
" FF ARTypr Best Fit Scatter of
‘ ‘ (30 ft-1b) ARTypr ARTypr
(°F) (°F) (°F)
0.836 0 -12.5 12.5
1.039 0 8.5 -8.5
1.185 0 23.5 -23.5
1.349 60 40.4 19.6

The scatter of aARTyr values about a best~fit line drawn as
described in Regulatory Position 2.1 (Table 3) is less than

34°F (2 x 17°F). this criteria is met for the

Therefore,

surveillance data of intermediate shell forging 125S255.

Weld Metal:

Based on the data provided in Table 1 the equations become:

660

= 4a + 4.409b

(B-6)
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Thus, b = 106.265 and a = 47.869, and the equation of the
straight line which provides the best fit in the sense of
least squares is:

1

¥

= 106.265 (X) + 47.869

The scatter in predicting a value Y corresponding to a given

X value is:

e

=Y -Y

TABLE 4
Surveillance Weld Metal
FF ARTypr Best Fit Scatter of
(30 £t-1b) ARTypr ARTypr

(°F) (°F) (°F)

0.836 140 136.7 3.3
1.039 165 158.3 6.7 "
1.185 > 150 ‘173.8 -23.8 “
| 1.349 205 191.2 13.8 "

The scatter of ARTyr values about a best-fit line drawn as
described in Regulatory Position 2.1 (Table 4) is less than

28°F.

Therefore,

data of the circumferential weld material.

Criterion 4:

in the

capsule

this criteria is met for the surveillance

The irradiation temperature of the Charpy specimens
should match the vessel wall

temperature at the cladding/base metal interface

within *25°F.

The capsule specimens are located in the reactor between the
core barrel and the vessel wall and are positioned opposite
The test capsules are in baskets

the center of the core.
attached to the thermal shield.

The location of the specimens

with respect to the reactor vessel beltline provides assurance
that  the reactor vessel wall and the specimens experience
equivalent operating conditions such that the temperatures
will not differ by more than 25°F.

Criterion 5:

The surveillance data for the correlation monitor

material in the capsule should fall within the

scatter band of the data base for that material.
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The correlation monitor material SA302 Grade B utilized in the
R.E. Ginna surveillance program was furnished by the U.S.
Steel Corporation through' Subcommittee II of ASTM Committee
E10 on Radioisotopes and Radiation Effects. A plot of the
Measured Shift minus the Regulatory Guide 1.99, Revision 2,
shift was obtained from the Oak Ridge National Laboratory and
is described on page B-9 and B-10 of this attachment. The
plot shows the Ginna data as solid points. The data has been
shifted such that the Mean Value is at zero and the two-sigma
bound at 25°F. All the Ginna surveillance correlation monitor
material data fall within the two-51gma bounds (scatter band)
of the SA302 Grade B data per. the criterion as described by
the CPED transmittal of page ’B-9. ‘

CONCLUSION:
Based on the preceding positive responses to all five criteria

of Regulatory Guide 1. 99, Revision 2, Section B, the R.E.
Ginna surveillance data is credible.
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DEC 15 /95 12:33P1 HUCKR ANALYSIS SEC. 6155749519 . . opasz

-

* OAK RIDGE NATIONAL LABORATORY
Computational Physics & Engineering (CPED)

Nuclear Analysis & Shiclding Section

Facsimile Transmittal

TO: Ed Telck FAX NO, (412) 374-6337
VERIFY NO.
OFFICE NO.

FROM: Joe Pace FAX NO, (423) 574-9619
VERIFY NO. (423) 576-1610
OFFICE NO. .

CONRAENTS An additional plot has been gencrated and shows the Ginna data as a solid
symbol. Moreover, the data has been shifted such that the Mean Value is at zero and the

two-sigma bound at 25 degrees F. All the Ginna survefllance CMM data fall within the R.G,
1.99 two-sigma bounds.

at !

THIS TRANSMITTAL CONSISTS OF_1_PAGES (EXCLUDING COVER SHEET)

DATE: December 15, 1995
TIME: 11:30
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Residual vs Fast Fluence for A302B ASTM Correlation Monitor
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