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United States Nuclear Regulatory Commission

ATTN: Document Control Desk

Washington, DC 20555

References: a. License No. DPR-28 (Docket No. 50-271)
b. Letter, USNRC to [All Licensees], NVY 92-041, dated 3/6/92
¢. Letter, VYNPC to USNRC, BVY 92-76, dated 7/3/92
d. Letter, USNRC to VYNPC, NVY 93-107, dated 7/21/93
e. Letter, VYNPC to USNRC, BVY 93-107, dated 9/24/93
f.  Telecon, USNRC to VYNPC, dated 11/5/93
g Letter, VYNPC to USNRC, BVY 93-146, dated 12/21/93

Letter, USNRC to VYNPC, NVY 94-47, dated 4/18/94

i.  Letter, VYNPC to USNRC, BVY 94-56, dated 5/18/94

Subject: Generic Letter 92-01, Revision 1, "Reactor Vessel Structural Integrity"

The purpose of this letter is to provide supplemental information with regard to the subject
issue, in accordance with our previous correspondence [Reference (i)].

Reference (b), USNRC Generic Letter 92-01, was sent to all operating reactors requesting
information pertaining to the structural integrity of the reactor pressure vessel, specifically its
capability of withstanding neutron embrittlement without violating the regulatory requirements of
10CFR50 Appendices G and H.

Vermont Yankee responded to Reference (b) with Reference (c). In Reference (d) NRC
requested that Vermont Yankee detail how we complied with the necessary criteria, as well as
requesting that materials data be provided. Reference (e) provided the requested information.

In Reference (f) NRC indicated that additional information was required for the Staff to
complete their review of the Vermont Yankee submittal. These items are discussed below:

1. Submit upper shelf energy values for beltline plates 1-15, 1-16 and 1-17. If actual plate data do
not exist submit test data from a sample of plates, using the mean minus two standard deviations
value as a generic value for Vermont Yankee. In lieu of that submit an Equivalent Margins
Analysis in accordance with ASME Code Case N-512.

2. Submit upper shelf energy values for all weld wire used in the core beltline region. If actual
weld data do not exist submit test data from a sample of welds, using the mean minus two standard
deviations value as a generic value for Vermont Yankee. In lieu of that submit an Equivalent
Margin Analysis in accordance with ASME Code Case N-512.

Reference (g) transmitied the equivalent margin analysis for the Vermont Yankee reactor
pressure vessel; it was applicable to Plates 1-14, 1-15 and 1-16 and all welds.

( |
'\ .
Q404210354 F4061( m_,
" 238 1 4
=] T |

{



United States Nuclear Regulatory Commission
June 10, 1994
Page 2

Reference (h) provided two tables reporting the data for the Vermont Yankee reactor vessel that
the NRC intended to enter into its database. NRC requested that Vermont Yankee verify the data
and notify NRC of any inconsistencies within 30 days. Reference (i) notified NRC that some
inconsistencies were identified, and that further information would be provided upon completion of
our evaluation effort. This letter reports the inconsistencies we observed. For convenience we
have also provided a marked-up set of tables in NRC format.

Following are the inconsistencies we observed:

1. In the "Summary Table for Pressure-Temperature Limits" the method of determining IRTNpT for
Plates 1-15, 1-16 and 1-17 should be MTEB 5-2, as reported in Reference (e).

2. In the "Summary Table for Pressure-Temperature Limits” the chemistry factors should be whole
numbers since that is how they are presented in USNRC Regulatory Guide 1.99.

3. In the "Summary File for Upper Shelf Energy” the 1/4T USE at EOL/EFPY for Plate 1-14
should be 77 ft-1bf using the adjusted USE drop documented in Reference (g).

4. In the "Summary File for Upper Shelf Energy" the 1/4T USE at EOL/EFPY for Plates 1-15, 1-
16 and 1-17 and Welds should by the Equivalent Margin Analysis (EMA) as requested by the
USNRC in Reference (f) and as submitted by VYNPC in Reference (g).

5. In the "Summary File for Upper Shelf Energy"” the "Method of Deterinin. Unirrad. USE" for
Plates 1-15, 1-16 and 1-17 and Welds should be blank.

6. In the "Summary File for Upper Shelf Energy” the "Unirrad. USE" for Plates 1-15, 1-16 and 1-
17 and Welds should be EMA,

In the course of discussing these observed discrepancies with NRC staff we were requested to
document the basis for the copper content used for the weld material. We stated that the upper
bound assumption of 0.10 w/o copper was based on a previous USNRC accepted value for a
similar reactor vessel fabricated by the same vendor at the same time frame; most of the weld wire
heats were the same for both vessels. The NRC stated that they were rescinding that approval and
requested that we obtain generic data to support our assumption, using the mean plus one standard
deviation value from the generic data.

We obtained twenty-two (22) material certifications from the same vendor who produced the
welding electrodes used to fabricate the Vermont Yankee reactor pressure vessel. Thaese electrodes
were produced contemporaneously with the Vermont Yankee electrodes, but they had copper
content data. There are 22 data points with a mean value of 0.03 w/o copper and a standard
deviation of 0.01 w/o, with a maximum value of 0.04 w/o copper. Since the 8018 weld electrode
has no added copper, this sample is considered representative of generic 8018 material. Thus, the
originally stated upper bound of 0.10 w/o copper is shown to be conservative. Using a generic
value of 0.04 w/o copper, based on NRC requirements, with an upper bound of 1.00 w/o nickel
for the welds requires the Chemistry Factor to be 54 in the “Summary File for Pressure-
Temperature Limits".
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We trust that the information provided herein satisfactorily responds to your request and serves
to close this issue as it pertains to Vermont Yankee. However, should additional information be
required, please contact this office.

Sincerely,

VERMONT YANKEE NUCLEAR POWER CORPORATION
/"~ ; . 'j .
/ [

Leonard A. Tremblay, Jr,, PE. .

Senior Licensing Engineer

Enclosed: Attachments 1 and 2

cc:  USNRC Region I Administrator
USNRC Resident Inspector - VYNPS
USNRC Project Manager - VYNPS



Attachment 1 to BVY 94 - 62
Copies of Alloy Rod Company Material Certificates
for Typical Heats of 8018 Weld Rods (1969 - 1971)
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X-Ray Inspection Record

Test No. AL 522028302
.
Electrode me Lot BQ0 34 220 e 4322042/

y v

L AL

MIL Spec, 271 B
Source ~joe

-
T
Q

Time Exposure _2" é¢

Tube Voltage KVP, 2850

Film Density _ 2.0 (am) . m. a, /0
Type Screen Lead = Penetrometer . 7.8 ”?:/
Focal Spot Size_ Smm__ Type Film _,COOR I~

Remarks:
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Test No. AT 217 L XILEZ
v
Electrode Typc_)é ST Lok Heat
Thickness of Plate . MIL Spec

_2711.B
Source _ (& &~ 3? Q
Time Expocuu___g' ‘13"

Dist. from Target 36 in.. Tube Voltage K;P__}_QP_____..
Film Density a0 (aim) . m. oa

Type Screen Lead Penetrometer .8 7 = F-/
Focal Spot Size 5 mm . Type Film _Mopsr—£
Remarks:

Date _ .%‘/_{?_é.__-____ Radiographer :i_ @:Q.’.J' & g——
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X-Ray Inspection Record
Test No. 275/ 58 £Xd ¥Z
Blecttode TypeZia _ £0/8M1 Lot 422242248 Het C7Y 53 5

Y
Thickness of Plate ¥, MIL Spec 1B
Weld Fomtion ___LLAT Source __E‘.z‘?_ﬁ_ﬂ_____._“ ;
Film to Plate Dist, 0 Time Exposure___&. 7 ;

Dist. from Target 36 o, Tube Voltage KY’E___?_Q_____ |

Film Dcnlitymm_ m, a,
Type Screen_ IR 7 7 Pcnctxomcter_gj 72 =&~/

Focal Spot Size S mm Type Film HOPSA -/

Remarks:

Date 2,// # 79 Radiographer _ai'.m_ﬂ.ﬁg—
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, Tt No AT z//pxdZ
Electrode Type:/A______ZQL&Vd_ 0 BL2082 28Vt Q3793

Thickness of Phtc—L____ MIL ¢ 2218
Weld Position % Sourccspg_ﬁi:lo ©
_Film to Plate Dist. 0 Time Exposure_2:¢®
Dist. from Target 36 _ia, ~ Tube Voltage KVP_R285¢
Filem Density 2.0 {(aim) m, a, -....._ffzji_..__
- Type Screen Lead . Penetrometer 2, = -Z___
Focal Spot Size S mm Type Film _ oD pr= /%
Remarks:

Date ..__.2&.:_/.5 - Zﬁ- —  Radiographer Jl_..M A 4 é
RD46-4-69 23




Re

HEMETR

W ANALYSIS Joe CarD

Engireear

ON |0sju0)

¥ | R

' |
S % y
& - € r{. /% r:t" ,

qey Supp g
jdwo) Y4 § dubissy
v3IS3N

%
)

2jeq won

H

HYd43Q

pouess aeq

ONILNO Y IN3IW

ivD

)
i

il

‘.|

X-Ray Inspection Record
I'est No. L& 4 28 LA Z

4

- & 4 y
EBlectrode TypeZia . L/5 el Lotd 2724 ‘Heat L2

)

Thickness of Plate 7 MIL Spee___._ 271 B
Weld Position  //1 Source {

Film to Plate Dist. ______ 0 Time Exposure
Dist. from Target - 1- 1 |« T'ube Voltage KVP_
Film Density 2.0 = m. a

e ———— 3 . 5 e S —

By

Type Screen T Penctrometer 4 /\9 ™ /[«

SR G

”~ [

Focal Spot Size 5 mp ~ Iype Film___ /vy 2 04 . ’

Remarks:
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Electrode Trp;4() _ 804 Vet Lot A 7 e P HentM/,7 s&//
. >
Thickness of Plate P MIL ec._._gl_l
Weld Position bl ' Sourcesp_ =~z EJ.QQ__
Film to Plate Dist, 0 Time Erpomre-—.‘_;z‘ﬁi_
p(—

Dist. from Target ¥in. . Tube Voltage K
Film Density___‘___‘z.,g_(nw__ m, a.__ 2
Type Screen_ Lead - Penctrometer__, 7 ¢ - iy,
Focal Spot Size 3 mm Type Film 472, _ Vod
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Attachment 2 to BVY 94 - 62
Corrected "Summary File for Pressure-Temperature Limits" and
Corrected "Summary File for Upper Shelf Energy"

for Vermont Yankee Reactor Pre: ;ure Vessel



Summary File for Pressure-Temperature Limits
Plent Reltline Heat ¥o, 1D Neut. 1T, Method of Chemigtry Mathod of Xy I |
e [oent [ et Fluerce at Determin, Factor Jetarmin,
EOL/EFPY (L .y c#
Vermont Location clo17-2 2.3617 AO0%F Plent Table 0.1 0.63
Yarkes O specific
1-14
EOL: Location €3116-2 2.317 30°%F M'i'*i**"\ Tadle 0.14 0.66
372172012 O Mo 5-2
1-15
Location C2653-3 2.3817 30*F MTEB Tatle 0.13 0.5¢9
U rOwn $.5.9
114 N
Location CA640-1 2.317 30°F MTER Teble 0.12 0.61
U OMN 8"
1-17 ol
\
Ve lde AW 2.3817 -70%F 354 \ Table

Reference for vermont T ag

Fluence datum (s from July 3, 1992,
Yermont Tarwes Resporae 10 Ganeric |

Chemical composition end [RT date sre from lice » 4’8 respornss to RAL (GL 92-07) deted September 4, 1993

letter from J. P, Pelletier (VYNPC) to USRC Document Control Desk, swject:
etter 9201 Regarding Reactor vVessel Structurst Integrity




Summary File for Upper Shelf Energy

Plant Neme | Raltline eat No. Meterial 1747 UsE 1747 Unirred. Rethod of
[oent . Type at Mot ron U Oeterwin,
EOL/EFPY Flosee st Unirred,
— EOL/EFPY use
Veormont Location €3017-2 A 51389 ny 1.7€17 9 a5%
Yorw oo L O <
1-16
EOL: Location c3116-2 A 53381 %, 3120
3/21/2012 UM
1-1%
Location C2453-3 A 5338-1 < EMA 1.7E17 T
UM <
1-16 P
[ —
Locetion C2640-1 A 53381 (37 1.7817
U Nk
1-17 e
e L ds s rosen £8018-¢, i EMA v 1.7817 EMA
SMAY - L §
“L_‘__) e

Plate heat numbers and WSE cets are from Septamber 24, 1993 letter to KRC (Responee to GL 92-
01 RAL); the wald USE of 107 ft-Ib (Atts. 3) 18 conmicered by the staff to be better then 128
ft-lb (Atts. 4).

Flusnce datum fs from July 3, 1992, letter from J. P. Palletier (VINPC) to USMRC Document

Control Desk, subject: vermont Yenkes Resporme to W-m log Reactor
fa)

/-/- EMA data from December 21, 1993 letter from L. A. Tremt 1_‘4:{ \11‘\’“'l

( Lo USNRC Document Control L Additional Information

\ Regarding Generi Letter rressure Vessel Struc
Integrity



