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UNITED STATES

Sjﬁm—jf, : N' CLEAR REGULATORY COMMISSION

WASHINGTON, D.C 20556-0001

Seant May 5, 1994

Docket No. 50-313

Mr. Jerry W. Yelverton

Vice President, Operations ANO
Entergy Operations, Inc.

Route 3 Box 137G

Russellville, Arkansas 72801

Dear Mr. Yelverton:

SUBJECT: GERERIC LETTER (GL) 92-01, REVISION 1, "REACTOR VESSEL STRUCTURAL
INTEGRITY," ENTERGY OPERATIONS, INC., ARKANSAS NUCLEAR ONE, UNIT 1
(ANO-1) (TAC NO. MB3730)

By lTetters dated July 1, 1992, and October 29, 1993, Entergy Operations, Inc.,
provided its response to GL 92-01, Revision 1. The NRC staff has completed
its review of your responses. Based on its review, the staff has determined
that Entergy Operations, Inc., has provided the information requested in

GL 92-01.

The GL is part of the staff’'s pregram to evaluate reactor vessel integrity for
pressurized-water reactors (PWRs) and boiling-water reactors (BWRs). The
information provided in response to GL 92-01, including previously docketed
information, is being used to confirm that licensees satisfy the requirements
and commitments necessary to ensure reactor vessel integrity for their
facilities.

A substantial amount of information was provided in response to GL 92-01,
Revision 1. These data have been entered into a computerized data base
designated Reactor Vessel Integrity Database (RVID). The RVID contains the
following tables: A pressurized thermal shock (PTS) table for PWRs, a
pressure-temperature limit table for BWRs, and an upper-shelf energy (USE)
table for PWRs and BWRs. Enclosure 1 provides the PTS table, Enclosure 2
provides the USE table for your facility, and Enclosure 3 provides a key for
the nomenclature used in the iables. The tables include the data necessary to
perform USE and RT _ evaluations. These data were taken from your responses
to GL 92-01 and previously docketed information. References to the specific
source of the data are provided in the tables.

We request that, within 30 days, you provide confirmation of the plant-
specific applicability of the Topical Reports BAW-2178P and BAW-2192P and
submit a request for approval of the topical reports as the basis for
demonstrating compliance with 10 CFR Part 50, Appendix G, Paragraph IV.A.1.

To demonstrate that the topical reports are applicable to ANO-1, you must
compare the limiting material properties of the ANO-1 reactor vessel to the
values reported in the topical reports. This review will be a plant-specific
licensing action. We further request that you verify that the information you
have provided for your facility has been accurately entered in the summary
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Mr. Jerry W. Yelverton -2 =

data file. If no comments are made in your response to the last request, the
staff will use the information in the tables for future NRC assessments of
your reactor pressure vessel, Once your confirmation of the applicability of
the topical reports and a request for approval are received, the staff will
consider your actions related to GL 92-01, Revision 1, to be complete.

The information requested by this letter is within the scope of the overall
burden estimated in GL 92-01, Revision 1, "Reactor Vessel Structural
Integrity, 10 CFR 50.54(f)." The estimated average number of burden hours is
200 person-hours for each addressee's response. This estimate pertains only
to the identified response-related matters and does not include the time
required to implement actions required by the regulations. This action is
covered by the Office of Management and Budget Clearance Number 3150-0011,
which expires June 30, 1994,

Sincerely,

ORIGINAL SIGNED BY:

George Kalman, Senior Project Manager
Project Directorate IV-1

Division of Reactor Projects - II1/IV
Office of Nuclear Reactor Regulation

Enclosures:

1. Pressurized Thermal Shock
Table

2. Upper-Shelf Energy Table

3. Nomenclature Key

cc w/enclosures:
See next page
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data file. If no comments are made in your response to the last request, the
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your reactor pressure vessel. Once your confirmation of the applicability of
the topical reports and a request for approval are received, the staff wil)
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data file. If no comments are made in your response to the last request, the
staff will use the information in the tables for future NRC assessments of

your reactor pressure vessel. Once your confirmation of the applicability of

the topical reports and a request for approval are received, the staff will
consider your actions related to GL 92-01, Revision 1, to be complete.

The information requested by this letter is within the scope of the overall
br'rden estimated in GL 92-01, Revision 1, "Reactor Vessel Structural
i-tegrity, 10 CFR 50.54(f)." The estimated average number of burden hours is
200 person-hours for each addressee's response. This estimate pertains only
to the identified response-related matters and does not include the time
required to implement actions vequired by the regulations. This action is
covered by the Office of Management and Budget Clearance Number 3150-0011,
which expires June 30, 1994,

Sincerely,

ey Ll

George Kalman, Senior Project Manager
Project Directorate 1V-1

Division of Reactor Projects - I1I1/1V
Office of Nuclear Reacto: Regulation

Enclosures:
1. Pressurized Thermal Shock
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3. Nomenclature Key
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Mr. Jerry W. Yelverton
Entergy Operations, Inc.

ccl

Mr. Harry W. Keiser, Executive Vice
President & Chief Operating Officer

Entergy Operations, Inc.

P. 0. Box 31995

Jackson, Mississippi 39286

Mr. Charles B. Brinkman, Manager

Washington Nuclear Operations

ABB Combustion Engineering
Nuclear Power

12300 Twinbrook Parkway, Suite 330

Rockville, Maryland 20852

Mr. Nicholas S. Reynolds
Winston & Strawn

1400 L Street, N.W.
Washington, D.C. 20005-3502

Mr. Robert B. Borsum

Licensing Representative

B&W Nuclear Technologies

1700 Rockville Pike, Suite 525
Rockville, Maryland 20852

Senior Resident Inspector

U.S. Nuclear Regulatory Commission
P. 0. Box 310

London, Arkansas 72847

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

Honorable C. Doug Luningham
County Judge of Pope County
Pope County Courthouse
Russellville, Arkansas 72801

Ms. Greta Dicus, Director
Division of Radiation Control

and Emergency Management
Arkansas Department of Health
4815 West Markham Street
Little Rock, Arkansas 72205-3867

Arkansas Nuclear One, Unit 1

Mr. Jerrold G. Dewease

Vice President, Operations Support
Entergy Operations, Inc.

P. 0. Box 31995

Jackson, Mississippi 39286

Mr. Robert B. McGehee

Wise, Carter, Child & Caraway
P. 0. Box 65]

Jackson, Mississippi 39286

Admiral Kinnaird R. McKee, USN (Ret)
214 South Morris Street
Oxford, Maryland 21654
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Enclosure 1

Summary File for Pressurized Thermal Shock

Belitiine Heat ko, 1D Neut, HWethod of Chemistry Method of
Ident, Ident, Fluence at Determin. Factor Determin.
EOL/EFPY l"l CF
Arkansas Nozzle AYN 131 B.62E18 3°F Generic 20 Teble 0.03 0.70
1 Belt
Forging
EOL ; Upper €-5116-2 9.79€18 -10°F Flant 50.872 Colculated | 0.1% 0.52
572072014 Shell Specific
Upper C-5720-2 G.79E18 ~10%F Plant 12.75 Table 0.7 0.55
Shel i Specific
Lower C-5114-1 9.4E18 o°f Plent 50.872 Calculated | 0,15 0.52
Shell Specific
Lower €-5120-1 P.4E18 -10°%F Plant 12.75 Table 0.17 0.55
Shel | Specific
Nozzle 821144 8.62t18 “5°F Generic 162.09 Caleulated | 0.2¢ 0.63
Belt/Upper
Shel|
Circ. Weld
wWF-1B2-1
Upper/ 4061 64 9.4£18 o B Generic 173.62 Calculated | 0.3 0.59
Lower
Sheli
Circ, Weld
WF-112
Upper 811762 7.05€18 -5 Generic 182.2% Table 0,20 0.5%
Shel |
Axial
welds
WF-18
Lower BY1762 6.95618 -5°F Generic 152.25 Table 0.20 0.55
Shel |
Axipl
welds
WF18

Reference

Chemistry Factor for WF-182-1 weld was calculated from Davis-Besse surveiliunce data that was reported in BAW-1803, kev.
1. The Davis-Besse Survelllance weld was fabricated with the same heat number as Wi-182-1,

Chemistry Factor for WwF-112 weld was calculoted from Oconee 1, Davis-Besse, ANO-1, and Rancho Seco surveillance data
that was reported in BAW-1803, Rev, 1. These surveillance welds were fabricated with the same heat number as wF-112.

IRT,, for Nozzie Belt Forging is a mean value from 2¢ forgings oimilar to AvN 131, The dsta is reported in BAW- 10044P
and has a standard deviation of 31°%F,

Fluence, 1RT_.. and chemical compisition dats are from July 1, 1992, letter from 4. J. Fisicero (£0) to USNRC Document
Controt Desk, subject: Fesponse to Generic Letter 92-01, Revision 1, “"Reactor Vessel Structurel Integrityn

e—
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Summary File for Upper Shelf Energy

Enclosure 2

Flant Name | Beltiine Heat Mo, Material 17647 USE 1747 Unirrad, Method of
Ident ., Type st EOL Neutron USE Determin,
Fluence at Unirrad,
EOL USE
Arkansas 1 | Nozzle AYN 139 A 508-2 55 5.18818 &6 Generic
Belt
fForging
EOL: Upper C-5114-2 A 53381 68 5.88£18 86 65%
5/20,/2014 Shel |
Upper Cc-5120-2 A 5338-1 43 $.88E18 86 65X
Shel |
Bottom C-5114-1 A 53381 ) 5.64E18 8BS 65%
Shel |
Bottom 7.-5120-1 A 533841 58 5.64E18 84 65%
Shetl
Wozzle B21T44 Linde 80, EMA’ 5.18E18 80
Belt/Upper SAW
Shel i
Circ. Weld
WF-182-1
Upper/ L06L 64 Linde 80, EMa’ S.64E18 EMA®
Lower SAw
Shell
Circ, weld
WF-112 3
Upper 811762 Linde 80, EMA’ 4.23E18 EMA’
Shell SAW
Axial
welds
wF-18
Lower BT176&2 Linde 80, EMa’ 4.23E18 EMA*
Shell SAW
Axial h
welds
wF-18

Licensee must confi

BAW-2192P

rm applicability of Topical Reports BAW-2178P and



Summary File for Upper Shelf Energy

—
Plant vame | Beltline Heat No. Materis! Method of
fdent . Type Determin,
Unirrad.
| USE
References
Fluence ard chemical composition dats are ) om July 1, 1992, letter from J. J. Fisicare (EO) to
USNRC Document Control Desk, subject: Respo se to Generic Letter 92-01, Revision 1, "Reactor
Vessel Structural Integrity*
USE data for plates £5120-2, €5114-1, end C5114-2; and forging AYN 131 are from BAW-207S,
which snalyzed the results from capsule C. These values were confirmed to be from longitudinal
specimens by !stter dated October 29, 1993 (Response to GL 92-01 RAL).
Unirradisted USE value for Nozzle Belt Forging, AYN 131, was determined from dats from similer
forgings reported in BAW-1820 and an October 29, 1993 letter from Entergy to USNRC, The value
's & lower tolerance limit with 95% confidence that at least 95X of the population is less than
the tolerance limit
(TL = X-Ko, where X=127, o = 17.87, K = 3.399)

The 1/41 USE at EOL for Nozzle Belt Forging, AYN 131,
(0, 10X copper) in Figure 2 of RG 1.99, Rev., 2.

was calculated using the lower Limit Line




Column
Column

Column 7:

Column 8:

Column 1:
Column 2:
Column 3:

Column &:
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Enclosure 3

PRESSURIZED THERMAL SHOCK TABLES AND USE TABLES FOR ALL PWR PLANTS
NOMENCLATURE

Pressurized Thermal Shock Table

Plant name and date of expiration of license.

Beltline material location identification.

Beltline material heat number; for some welds that a single-
wire or tandem-wire process has been reported, (S) indicates
single wire was used in the SAW process, (T) indicates tandem
wire was used in the SAW process.

End-of-1ife (EOL) neutron fluence at vessel inner wall; cited
directly from inner diameter (ID) value or calculated by using
Regulatory Guide (RG) 1.99, Revision 2, neutron fluence
attenuation methodelogy from the quarter thickness (7/4) value
reported in the latest submittal (GL 92-01, PTS, or P/T limits
submittals).

Unirradiated reference temperature.

Method of determining unirradiated reference temperature
(IRT).

Plant-Specific
This indicates that the IRT was determined from tests on
material removed from the same heat of the beltline material.

MTEB 5-2

This indicates that the unirradiated reference temperature was
determined from following MTEB 5-2 guidelines for cases where
the IRT was not determined using American Society of
Mechanical Engineers Boiler and Pressure Vessel Code,

Section 111, NDB-2331, methodology.

Generig

This indicates that the unirradiated reference temperature was
determined from the mean value of tests on material of similar
types.

Chemistry factor for irradiated reference temperature
evaluation,
Method of determining chemistry factor.

This indicates that the chemistry factor wos determined from
the chemistry factor tables in RG 1.99, Revision 2.

Calculated
This indicates that the chemistry factor was determined from
surveillance data via procedures described in RG 1.99,

Revision 2.




Column

Column

Upper Shelf

Column
Column
Column

Column

Column

Column

S:

10:

Crpper content; cited directly from licensee value except when
rore than one value was reported. (Staff used the average
value in the latter case.)

No Data

This indicates that no copper data has been reported and the
default value in RG 1.99, Revision 2, will be used by the
staff.

Nickel content; cited directly from 1icensee value except when
more than one value was reported. (Staff used the average
value in the latter case.)

No Data

This indicates that no nickel data has been reported and the
default value in RG 1.99, Revision 2, will be used by the
staff.

Energy Table

- §-
2:
3

Plart name and date of expiration of license.

Beitline materiz] location identification.

Beltline material heat number; for some welds that a single-
wire or tandem-wire process has been reported, (S) indicates
single wire was used in the SAW process. (T) indicates tandem
wire was used in the SAW process.

Material type; plate types include A 533B-1, A 302B, A 302B
Mod., and forging A 508-2; weld types include SAW welds using
Linde 80, 0091, 124, 1092, ARCOS-BS flux, Rotterdam welds
using Graw Lo, SMIT 89, LW 320, and SAF 89 flux, and SMAW
welds using no flux.

EOL upper-shelf energy (USE) at T/4; calculated by using the
EOL fluence and either the cooper value or the surveillance
data. (Both methods are described in RG 1.99, Revision 2.)

EMA
This indicates that the USE issue may be covered by the
approved equivalent margins analysis in a topical report.

EOL neutron fluence at T/4 from vessel inner wall; cited
directly from 7/4 value or calculated by using RG 1.99,
Revision 2, neutron fluence attenuation methodology from the
1D value reported in the latest submittal (GL $2-01, PTS, or
P/T 1imits submittals).



Column 7:

Column B:

Unirradiated USE.

£MA
This indicates that the USE issue may be covered by the
approved equivalent margins analysis in a topical report.

Method of determining unirradiated USE.

Rirect

For plates, this indicates that the unirradiated USE was from
a transverse specimen. For welds, this indicates that the
unirradiated USE was from test date.

65%
This indicates that the unirradiated USE was 65% of the USE
from a longitudinal specimen.

Generic

This indicates that the unirradiated USE was reported by the
Ticensee from other plants with similar materials to the
beltline material,

NRC generic

This indicates that the unirradiated USE was derived by the
staff from other plants with similar materials to the beltline
material.

10, 30, 40, or 50 °F
This indicates that the unirradiated USE was derived from
Charpy test conducted at 10, 30, 40, or 59 °F.

surv, Weld
This indicates that the unirradiated USE was from the
surveillance weld having the same weld wire haat number.

fquiv. to Surv. Weld
This indicates that the unirradiated USE was from the
surveillance weld having different weld wire heat number.

Sister Plant

This indicates that the unirradiated USE was derived by using
the reported value from other plants with the same weld wire
heat number.

Blank
Indicates that there is insufficient data to determine the
unirradiated USE.



