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ANO-2 is designated as a post-1976 operating license plant with
non-Housner-type ground response spectra (Category 1 plsat without double
asterisks) In Table A of SSER-2. The in-structure response spectra
included in the Safety Analysis Report (SAR) will be used for USI A<46 as
the conservative, desian In-structure response spectra for ANO-2,

ANO-1 is designated as a pre-1976 cperatine icense plant (Category 3
plant) in Table A of SSER-2. The ANC . licwnsing-bar.s in-structure
response spectra described in SAR scotion °.1.4 as supplemented by
Attachment 1 of this letter will be uted as the conservative, design
in-structure response spectra for US1 A-46. /ttachment 1 provides the
information on which procedures and criteria ‘reré¢ used to generate the
itn~structure response spectra for ANO-1.

Also, Entergy Operations at ANO intends to change its licensing basis
methodology for verlfying the seismic adequacy of new, replacement, and
existing electrical and mechanical equipment prior to receipt of a final
plant-specific SER resolving USI A-46. Changes will be conducted under
10CFR50.59 and will be consistent with the guldance in section 2.3.3 ~f
Part 1 of GIP-2 and with the clarifications, interpretations, and
exceptions identified in SSEK-2 as clarified by the August 21, 1992, SQUG
letter responding to SSER-2. Any mnecessary chunges to our Safety
Analysis Reports will be performed in accordance with 10CFR50.71(e).

As mentloned in our December 19, 1991 letter, the next realistic
opportunity to perform the IPEEE/A~46 walkdowns 1s during the eleventh
refueling outage for ANO-1 (1R11) and the tenth refueling outage for
ANO-2  (2R10). These 1R11 and 2R10 milestone refueling outages are
currently scheduled to begin in September of 1993 and February of 1994,
respectively, Completion of 1811 will occur approximately three mor .hs
prior to the commencement of 2R10. Many of the same resources will be
utiiized for the IPEEE/A-46 effort for both ANO units, so development of
the ANO-1 summary report will not be able to begin untll subsequent to
the ANO-2 refueling outage. Also, we plan to develop the summary reports
simultaneously In order to incorporate lessons learned between the two
ANO units, so both the ANO-1 and ANO-2 summary reports are expected to be
submitted at approximately the same time frame. This schedule should
allow implementation of GIP-2 and completion of the IPEEE/A-46 efforts
for both ANO units in a time frame that -~upports submittal of summary
reports by May of 1995,

The summary repcrt submittal schedule is consistent with that requested
for Supplement 1 to GL 87-02 on resolution of USI A-46 and is considered
to be justified for Supplement 4 to Gl 88-20 for IPEEE based on the
outage milestone schedu.es discussed above. This schedule assumes prcapt
notification of the acceptability of the in-structure response spectra
for ANO-1 asf described in SSER-2. Should future proposed response
spectra changes result within the 60 days following this submittal based
on N.o's review of the ANO-1 in-structure response spectra, the
IPEEE/A-46 completion date of May of 1995 may need to be reschedulel to
permit coordination with future planned refueling outages.

e e L e T O e T T I A R S . SRS SRR s



U, §. NRC
September 18, 1992
DCANOS9201 Page 3

This Information 4is Dbeing provided under atfirmation pursuant to
10CFRS0,.54(f)., If you have any further questions, please contact me or
my staff.

Vary truly yours,

James J. Fislcaro
Director, Licensing

JIFINBM/8 )

Attachments

cot Mr. James L. Milhoan
U. §. Nuclear Regulatory Commission
Region 1V

611 Ryan Plara Drive, Suite 400
Arlington, TX 76011-8064

NRC Senior Resident Inspector
Arkansas Nuclear One - ANO-1 & 2
Number 1, Nuclear Plant Road
Russellville, AR 72801

Mr. Thomas W. Alexion

NRR Project Manager, Region 1V/ANO-1
U. 8. Nuclear Regulatory Commission
NKR Mail Stop 13-H-3 |
One White Flint North :
11555 Rockville Plke
Rockville, Mavyland 20852

Ms. Sheri R. Peterson

NRR Project Manager, Reglon IV/ANO-2
U, §, Nuclear Regulatory Commission
NRR Mail Stop 13-H-3

One White Flint Nurth

11555 Rockville Pike

Rockville, Maryland 20852

Mt., John Butler

NUMARC

1776 Eye Street, N.W., Suite 300
wWashington, DC 2n006-2496
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iy STATE OF ARKANSAS )
: )
)

58
COUNTY OF LOGAN

1, James J. Fis’ iro, oeing duly sworn, subscribe to and say that 1 am
Director, Licensing at ANO for Entergy Operations, that 1 have full

authority to execute this affidavit; that 1 have read the document

of my knowledge, information and bellef the statements in it are true. 1
| “Hdames ¥ Fisicaro

SUBSCRIBED AND SWORN TU before me, a Notary Public in and for the

Counity and State above named, this ZM day of _MML__.

1992.

t nutibered OCANO99201 and know the contents thereof; and that to the best

.
Notary Public

My Commlssion Expires:

Hlay L, 2oko
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ATTACHMENT 1
Description of Licensing-Basis
In-structure Response Spectra

For Use in Resclving USI A-46

For ANO-]

The procedures and criteria useu to generate the licensing basis
in-structure response spectra to bo used by Entergy Operations

to resolve USI A-46 at Arkansas Nuclear One (ANO) Unit 1 are described
below:

The Seismic Clase I Structures at 2NO-1 are founded on bedrock.

The "Design Earthquake" (OBE) for ANO~1 consists of a .1g horizontal
ground acceleration and .0€7g vertical ground acceleration, acting
simultanecusly. The "Maximum Earthquake" (DBE) consists of .29
horizontal ground acceleration and ,133g vertical acceleration, acting
gimultaneously. Copies of CAR Figures 5-10 (Design Earthquake) and 5-11
(Maximum Farthguake), which are the ANO-1 design spectrum response
curves, are attached.

The earthquake analyses of the Seismic Class 1 structures at ANO-1 were
accomplished using the spectrum response or time history approaches
whizh utilized the natural period, mode shapes and appropriate damping
values of the particular system. Copies of SAR Figures 5-12
(Mathematical Model of the Reactor Building), 5-13 (Mathematical Model
of the Intake Structure) and 5-14 (Mathematical Model of the Auxiliary
Building) are attached.

The details of the procedure used to incorporate soil-structure
interaction are discussed in the SAk Section 5.1.4.1. In general, soil
properties were simulated by introducing springs into the matnematical
model. The soil spring constants were developed using the material
propertins of the soil based on laboratory test results of samples.
Rocking, vertical, translational and torsional damping effects due to
soil=-structure interaction were conservatively neglected. Separate
springs were developed fur the Reactor Buildiry (circular base) and for
the Intake Structure and Auxiliary Building (re tangular base). In both
cases, an infinitely rigid structure was assumed in the vertical
direction.

After the spring constants were determined, the springs were modeled by
axlal members and incorporated into the mathematical models, the results
of which are shown on attached SAR Figures 5-12, 5-13 and 5-14,
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Attached are coplies of ANO-1 Floor Response Spectra Curves (and
calculated peak accelerations at 5% critical damping) for its Class 1
Structures at important floor elevations (See Figures on pages 8-26):

Reactor Building: Peak Accel:
Elevation 336’-6" (Base Mat-Horiz) .38g
Elevation 357/<6" (Internal Structure~Horiz) 569
Elevation 374’-6" (Internal Structure-~Horiz) 749
Elavation 401'«6" (Internal Structure-Horiz) 1.18q9
Elevation 355/-0" (Cylindrical Outer shell-Horiz) .45g
Elevation 397/-0" (Cylindricil Outer shell~Horiz) 639
Elevation 439'-0" (Cyiindrical Outer shell-Horiz) 1.09g
Vertical Acceleration Response Spectra - All Elev. 229

Auxiliary Building:

Elevation 3357«0" & 3177'-0" (Horiz) .45q9
Elevation 3154’'~0" (Horiz) . 799
Elevation 372’'=0" (Horiz) 1.03g
Elevation 386’<0" (Horiz) 1.229
Elevation 404'-0" (Horiz) 1.24g
Vertical Acceleration Response Spectra - All Elev. 229

Intake Structure:

Elevation 315«0" & 322'~6" (Horiz) « 299
Elevation 354'-0" (Horiz) 1.269
Elevation 3166'~0" (Horiz) 1.32g
Elevation 378'-0" (Horig) 1.65g9
Vertical Acceleration Respcense Spectra - All Elev, 229

NOTE: Horizontal peak acceleration values are foo two directions.

Fundamental Natural Fregquencies for each of the ANO-1 Class I Structures
are as follows:

18t Mode 2nd Mode
Reactor Building: 3,25 Hz (Horiz.) 9.30 Hz (Horiz.)
Auxiliary Building: 3.40 ¥ (Horiz.) 10.50 Hz (Horiz.)
Intake Structure: 2.00 Hz (Horiz.) 11.50 Hz (Horiz.)

NOTE: As previously discussed, the original seismic analysis for
ANO~1 assumed an infinitely rigid structure in tne vertical
direction.
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FIG. KO,
5-12

MATHEMATICAL MODEL OF

THE EREACTOR BUILDING
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