" The Light

m Houston Lighting & Power P O. Box 1700 Houston, Texas 77001 (713) 228-921 1

January 28, 1986
ST-HL-AE-1600
File No.: G9.17

Mr. Vincent S. Noonan, Project Director
PWR Project Directorate #5
U. S. Nuclear Regulatory Commission

Washington, DC 20555

South Texas Project
Units 1 and 2
Docket Nos. STN 50-498, STN 50-499
DSER Items;
Pressurized Thermal Shock

Reference: 1: Letter ST-HL-AE-1515 dated 11/8/85; M. R. Wisenburg
to G. W. Knighton

2. Letter ST-HL-AE-1580 dated 1//17/86; M. R. Wisenburg
to G. W. Knighton

Dear Mr. Noonan:

This letter is provided to address Draft Safety Evaluation Report (DSER)
Item # 110 (see Reference 1) regarding pressurized thermal shock. The
contents are to be considered as a supplement to information provided in
Refarence 2 (the attachment replaces page 7 of the Reference 2 Attachment).

If you should have any questions on this matter, please contact
Mr. M. E. Powell at (713) 993-1328.

Very truly yours,

- 3 \ . Lu,v&;uv
M\. ‘h\ Wiserpurg ;
Manager, Nudlear Licefsi :
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Houston Lighting & Power Company
cc:

Hugh L. Thompson, Jr., Director
Division of PWR Licensing - A
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
washington, DC 20555

Robert D. Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

611 Ryan Plaza Orive, Suite 1000
Arlington, TX 76011

N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senior Resident Inspector/STP
c/0 U.S. Nuclear Regulatory
Commission

P.0. Box 910

Bay City, TX 774la

M.D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J.R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W.
washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
washington, DC 20555

T.V. Shockley/R.L. Range
Central Power & Light Company
P.0. Box 2121

Corpus Christi, TX 78403

H.L. Peterson/G. Pokorny
City of Austin

P.0. Box 1088

Austin, TX 78767

J.B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P.0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin

Christic Institute

1324 North Capitol Street
washington, D.C. 20002

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety &
Licensing Board

U.S. Nuclear Regulatory Commission

washington, DC 20555

Dr. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atomic Safety and Licensing Board
U.S. Nuclear Requlatory Commission
Wwashington, DC 20555

Mr. Ray Goldstein, Esquire
1001 Vvaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/0 Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
washington, DC 20555

(3 Copies)

Advisory Committee on Reactor Safeguards
U.S. Nuclear Regulatory Commission

1717 H Street

washington, DC 20555

Revised 12/2/85



Attachment
ST-HL-AE-1600
Page 1 of 2

INSERT C
(Section 5.3.3.6, Page 5.3-16)

In addition, the reactor vessel is further qualified to ensure against
unstable crack growth under faulted conditions. Actuation of the emergency
core cooling system (ECCS) following a loss-of-coolant accident produces
relatively high thermal stresses in regions on the reactor vessel which come
into contact with ECCS water. Primary consideration is given to these areas
to ensure the integrity of the reactor vessel under this severe postulated
transient.

For the beltline region, significant developments have recently occurred in
order to address Pressurized Thermal Shock (PTS) events. On the basis of
recent deterministic and probabilistic studies, taking U.S. PWR operating
experience into account, the NRC staff concluded that conservatively
calculated screening criterion values of RTNDT less than 270° for plate

material and axial welds, and less than 300° for circumferential welds,
present an acceptably low risk of vessel failure from PTS events. These
values were chosen as the screening criterion in the PTS Rule for 10CFRS50.34
(new plants) and 10CFRS50.61 (operating plants) (Reference 5.3-9). The
conservative methods chosen by the NRC Staff for the calculation of RTPTS for
the purpose of comparison with the screening criterion is presented in
paragraph (b) (2) of 10CFRS0.61. Details of the analysis method and the basis
for the PTS Rule can be found in SECY-82-465. (Reference 5.3-10).

The reactor vessel beltline materials are specified in section 5.2.3. The
design basis fluence of 2.76 x 10 13 2 which is the de: ign basis fluence
at the vessel inner radius, at 32 EFPY, at the peak azemuth:l location, was
used for calculating the RT TS values. RT,q is RTNDT' the reference
nil-ductillity transition temperature as calculated by the met,od chosen by
the NRC Staff as presented in paragraph (b) (2) of 10CFR50.61, the "PTS Rule".
The PTS Rule states that this method of calculating RTpTS should be used in
reporting values used to be compared to the above Screening Criterion set in
the PTS Rule. The screening criteria will not be exceeded using the method

n/cm
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of calculation prescribed by the PTS Rule for the vessel design lifetime. The
material properties, initial RTNDT' and end-of-life RTPTS values are in Tables
5.3-7 and 5.3-8. The materials identified in Tables 5.3-7 and 5.3-8 are those
materials that are exposed to high fluence levels at the beltline region of
the reactor vessel and are, therefore, the subject of the PTS Rule. The
material properties in Tables 5.3-7 and 5.3-8 are those of the materials used
in these reactor vessels and were obtained from certified test reports
supplied by the vessel fabricator. The certified test reports were taken from
samples of the actual beltline material. Amounts of residual elements in the
beltline plate were measured from samples removed from the actual beltline
plate. Weld samples were prepared using the same heat, lot and flux as the
materials used in the vessel welds.

The principles and procedures of linear elastic fracture mechanics (LEFM) are
used to evaluate thermal effects in the regions of interest. The LEFM
approach to the design against failure is basically a stress intensity
consideration in which criteria are established for fracture instability in the
presence of a crack. Consequently, a basic assumption employed in LEFM is

that a crack or crack-like defect exists in the structure. The essence of the
approach is to relate the stress field developed in the vicinity of the crack
tip to the applied stress on the structure, the material properties, and the
site of defect necessary to cause failure.
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