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July 21, 1981
ST-HL-AE-704
SFN:  V-0100

Mr. Darrell G. Eisenhut
Division of Licensing
Nuclear Regulatory Commission
Washington, D, C, 20555

References: 1) NRC Meeting Minutes dated March 3, 1975

2) NRC FSAR Questions 130.11 and 12

3) NRC Meeting Minutes dated May 23, 1979

4) NRC Meeting Minutes dated (Cctober 11, 1979

5) HL&F Letter Clarifying Reference 4 dated November 13, 1979
6) HLAP Letter dated May 16, 1980

Uear Mr, Eisenhut:

South Texas Project
Units 1 & 2
Uocket Nos. STN 50-498, STN 50-499
Soil Structure Interaction

The purpose of this letter is to transmit the attached consultants reports
on soil structure interaction (5SI) and *to outline the HL&P position regardina
tha 5SI analysis technique used ior the design of the South Texas Project.
During the review of the Praliminary Safety Analysis Report (PSAR), HL&P
proposed to meet a new Staff position using the finite element technique for
SSI. Un February 13, 1975, a meeting (ref. 1) was held with the Staff to
resolve the details of the criteria and procedures to be used and documented in
the PSAR, The Safety Evaluation Report documented the acceptance of this
approach. On April 15, 1979, the Staff requested (ref., 2) comparative alternate
analysis techniques be provided. Following the receipt of these questions,
meetings were held by the Staff and HL&P (including consultants) on May 10,
1979, September 18, 1979, and July 18, 1980 to discuss both the approach and the
results of numerous SSI studies (References 3, 4, 5, & 6).

In January, 1981, HL&P commissioned two review task force comrittees of
consultants to review the finite element methodologvy as employed at STP, One
committee has been ‘nvolved in the SSI studies since 1975 and was composed of
STP SSI Project Team and Project Consultants. The second committee was composed
of consultants not previously associated with STP, The individual members of \
the respective committees were: iaff;,
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Project Team

Woodward-Clyde Consultants
Dr. C. Y. Chara
Dr. I. M, Idriss

Brown & Root
Dr. James P. Lee

Project Consultants
Dr. Eduardo Kausel
Associate Professor of Civil Eng. M.I.T.
Dr. John Lysmer
Professor of Civil Engineering, Univ. of Calif., Berkeley
Dr. H. Bolton Seed
Professor of Civil Engineering, Univ. of Calif., Berkeley

Inde; erdent Consul tant Team

'r. Anil K. Chopra

Department of Civil Enaineering, Univ. of Calif., Berkeley
Dr. Jose M. Roesset

Department of Civil Engineering, Univ. or Texas, Austin
Dr. Robert V. Whitman

Denartment of Civil Engineering, M.I.T.

Each committee was charged individuall> with reviewing the following
considerations:

1) tne applicability of the finite element method for soil-structure
interaction analyses to the STP site

2) the applicability of the prccedures used in the seismic analysis of
Category 1 structures

3 a review of the sources of conservatism for adeauacy, including input
motion

4) conservatism of the recults

A summary of the respective findinas and conclusions of the two committees
are contained below:

Project Team Task Force Findinas and Conclusions

“The finiic element method used in the analysis of soil-structure inter-
action is an applicable and appropriate method for assessing soil- :
structure interaction effects at the STP. Based on examinations of various
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sources ¢ conservatism, it is concluded that the results cf the SSI
analysis and the seismic structural analyses are very conservative for the
design of the Cateaory 1 structures and the subsystems at the STP site."

Independent Consultant Team Task Force Findinas and Conclusions

“The two-dimensional finite element method used hy WCC was a generally
accepted procedure in 1575. Fror cur examination, it is clear that agreat
care was takan in the development of the model for the soil profile and of
the finite element representation, and in the selection of the parameters
for the model. All of the regulatory requirements concerning uncertainty
in soil properties and concerning the variations of ground motions with
depth were satisfied. The Consultants have examined carefully a number of
aspects of the results, particular.v the computed response spectra at the
base of thc Reactor Containment Building. These results appeared to be
quite reasonable for the depth of embedment and the soil properties and to
be consistent with the natural frequencies of the building."”

“In short, if this project were starting up fresh today, the Consultants
would accept essentially the same types of analysis as that completed by
wce."

“Taking all considerations into account, the Consultants believe that the
procedures used for analysis of soil-structure interaction and dynamic
analysis are appropriate for the STP, and - if implemented prcperly or
conservatively - should lead to forces and floor response spectra which are
conservative for use in design. Where computed results were examined in
detail, they appeared to be either correct or conservative, suggesting
appropriate implementation for at least those parts of the aralysis.”

In view of the findings represented in the attached reports, HL&P is
confident in the bel af that the finite element analysis technique, utilized to
establish the STP soil/structure interaction for seismic aground motions, was
approgriate. HLAF does not bhelieve that other methods of analysis for STP
sofl/structure interaction is either necessary or warranted.

Very truly vours,

Ly MAU

J. H. Goldbera
Vice President
Nuclear Engineering & Constru~tion

JGW/amj
Attachment
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cc: J. H., Goldberg
J. G. Dewease
D, G, Barker
C. G. Robertsocn
Howard Pyle
R. L. Waldrop
H. R, Dean
D. R. Beeth
J. 0, Parsons
Je We Wiliiams
Je W, Briskin
J. E. Geiger
STP KkiMS
H. S. Phillips
J. U. Read
M. D. Schwarz
R. Gordon Gooch
J. R. Newman

(NRC)
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(Read-Poland, Inc.)

(Baker % Botts)

(Baker & Botts)

(Lowenstein, Newman, Reis, &% Axelrad)

Director, Office of Inspection & Enforcement

Nuclear Requlatory Commission
Washington, 0. C. 20555

R. L. Range/G. W. Muench
Central Power & Light Company
P. U. Box 2121

Corpus Christi, Texas 78403

R. L. Hancock/T, H, Muehlenbeck
City of Austin
P. 0. Box 1088
Austin, Texas 78767

J. B. Poston/A. vonRosenberg
City Public Service Board

P. O. Box 1771

San Antonio, Texas 78296

Brian E. Berwick, Esquire

Assistant Attorney for the State of Texas
P, U. Box 12545
Capitol Station
Austin, Texas 78711

Lanny Sinkin

Citizens Concerned About Ruclear Power
5106 Casa Uro

San Antonio, Texas 78233

Jay Gutierrez, Esquire

Hearing Attorney

Uffice of the Executive Legal Director
U. S. Nuclear Requlatory Commission
Washington, D. C, 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety & Licensing Board
U, S. Nuclear Reaqulatory Commission
Washington, 0, C, 20555

Dr. James C, Lamb, II1I
313 Uonodhaven Road

Chapel Hill, North Carolina 27514

Mr. Ernest E, Hill

Lawrence Livermore Lahboratory
University of California

P, 0. Box 808, L-123

Livermore, California Y4550
William S, Jordan, II!
Harmon & Weiss

1725 1 Street, N. W,

Suite 506

Washington, L. C. 20006

Citizens for Equitahle Utilities, Inc.
c/o Ms, Peggy Buchorn
Route 1, Box 1684

Brazoria, Texas 77422

Revision Date 7-22-81



