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Pressurizer Safet Valves
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The pressurizer of each unit of the Diablo Canyon

plant is equipped with three pressurizer safety valves.

Under normal operating conditions, the safety valves remain

closed. Under most postulated accident conditions, the

pressurizer safety valves are not called upon to operate.

In those FSAR accidents analyzed for the Diablo Canyon

plant, the safety valves will not open if the power operated

relief valves function as designed. If the safety valves

were required, the capacity of two safety valves is
sufficient to mitigate system overpressure; the capacity of

the third safety valve provides redundancy.

The valves supplied to Diablo Canyon for this use

were designed and manufactured by Crosby Valve and Gage Co.

and are identified as Crosby safety valves model HB-BP-86

(6M6). This model has a six inch inlet and a six inch

outlet. The safety valves are spring-loaded, self-actuated,

pop-type valves. These safety valves are designed to meet
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the requirements of the ASME Boiler and Pressure Vessel

Code, Secton III, 1968 Edition. The valve pressure boundary

parts were designed in accordance with USAS-B16.5-1968,

Steel Pipe Flanges and Flange Fittings. In addition to

meeting the requirements of USAS-B16.5-1968 and the ASME

Code, Section III, the safety valves were originally

qualified to withstand seismic loadings equivalent to 3.0g

in the horizontal direction and 2.0g in the vertical

direction. Subsequently, the safety valves were qualified to

withstand loading due 'to the Hosgri seismic event,

accelerations in addition to normal operating and deadweight,

loads.

Prior to shipment to the plant, each of the valves

was inspected and subjected to testing. All surfaces of

pressure retaining forgings, castings, finished welds, and

machined surfaces were liquid penetrant inspected. The body

and nozzles were hydrostatically tested. All of the Diablo

Canyon safety valves successfully completed these tests.

As part of the design verification process, valves

of the same design, but with a three inch inlet and a six

inch outlet, were successfully tested at the Pacific Gas and

Electric Contra Costa plant in a configuration that was

representative of the actual Diablo Canyon plant

configuration and at the temperatures and pressures for

which the valves were designed to function.
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Westinghouse has conducted a survey of Westing-

house designed operating plants in the United States to

determine the number of times that pressurizer safety valves

have actuated during plant operations. No instances of

actuation of or failure of pressurizer safety valves were

reported by the owners of Westinghouse designed plants in

the United States. This survey covered plants with a total
of 181 reactor years of operation through October 1980. No

instances of actuation or of failure have been reported for

Westinghouse plants since the time of the survey.
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Pressurizer Power-0 crated Relief Valves

The pressurizer of each unit of the Diablo Canyon

Plant is equipped with three pressurizer power operated

relief valves (PORVs). These valves are designed to relieve

steam to limit the maximum pressure in the reactor coolant

system during full load rejection transients without reactor

trip. Under normal conditions, the PORVs remain closed. In

the FSAR accident analyses for the Diablo Canyon plant,

credit has not been taken for the automatic actuation of the

pressurizer power-operated relief valves. If automatic PORV

actuation had been considered in the analyses, the

calculated consequences would have been less severe. Under

actual transient conditions the PORVs would actuate prior to

the safety valves since the PORV setpoint is lower.
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The valves supplied to Diablo Canyon for this use

were designed and manufactured by Masoneilan International

and are identified as Masoneilan Model 20000 series. The

Diablo Canyon valves have two-inch bodies with three-inch

end connections. These valves are air-operated globe

valves. The valves are designed to be leak tight at the

hydrostatic test pressure. The valve bodies, bonnets and

flanges were designed and built to USAS-B16.5-1968 and

MSS-SP-61.. In addition to the requirements of these

standards, the PORVs were originally qualified to withstand

seismic loadings equivalent to 3.0g in the horizontal

direction and 2.0g in the vertical direction. Subsequently,

the PORVs were qualified to withstand loading due to the

Hosgri seismic event accelerations in addition to normal

operating and deadweight loads.

Prior to shipment to the plant, each of the valves

was inspected and subjected to testing. All pressure

boundary cast steel parts were radiographed and liquid
penetrant inspected. All forged parts were liquid penetrant

inspected. Tests on the assembled valves included a

hydrostatic test, as well as backseat and seat leakage

tests. All of the Diablo Canyon PORVs successfully

completed these tests.
As part of the design verification process, valves

of the Model 20000 series were successfully tested in a

thermal test loop at 2485 psig and 550 F.
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After installation in the Diablo Canyon plant,

these valves were successfully tested during hot functional

testing. In addition, Masoneilan Model 20000 series valves

are installed in six Westinghouse designed operating plants

in the United States and have also been successfully tested

during hot functional testing.
Westinghouse has conducted a survey of Westing-

house designed operating plants in the United States to

determine the number of times that pressurizer PORVs have

been opened during plant operations. This survey covered

plants with a total of 181 reactor years of operation

through October 1980. Responses to the survey indicated

that there were 163 occurrences of PORV openings with no

failures to close. Of these occurrences, 59 of them

involved Masoneilan Model 20000 series valves. There have

been no known failures of these valves in these plants since

October 1980.

18

19

20

21

22

23

24

25

26

Pressurizer PORV Block Valves

The pressurizer of each unit of the Diablo Canyon

plant is equipped with three pressurizer PORV block valves.

These valves are located upstream of the pressurizer

power-operated relief valves and are provided to isolate the

inlets of the PORVs for maintenance and testing.
The block valves supplied to Diablo Canyon for

this use were designed and manufactured by Velan Engineering
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Companies and are identified as Velan Model B10-354B-13MS.

This model has a three inch inlet and a three inch outlet.
These valves are motor operated gate valves. The valve

pressure boundary parts are designed in accordance with
USAS-B16.5-1968. The block valves were originally qualified

I

to withstand seismic loadings equivalent to 3.0g in the

horizontal direction and 2.0g in the vertical direction.
Subsequently, the block valves were qualified to withstand

loading due to the Hosgri seismic event accelerations in
addition to normal operating and deadweight loads.

Prior to shipment to the plant, each of the valves

was inspected and subjected to testing. All surfaces of
pressure containing cast- parts were radiographed and liquid
penetrant inspected. Tests on the assembled valves included

a hydrostatic test, as well as backseat and seat leakage

tests. All of the Diablo Canyon PORV block valves

successfully completed these tests.
Velan-manufactured block valves are installed in

twenty-one Westinghouse designed operating plants in the

United States. There have been no known failures of these

valves in these plants.
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Com liance with GDC's

Based on the information presented above, the

pressurizer safety valves, PORV, and block valves, which are

4 part of the reactor coolant pressure boundary, comply with

the applicable regulatory requirements, including GDC's 1,

14, 15, and 30.

Evaluations of Postulated Valve Failures

Westinghouse has performed analyses of postulated

loss of coolant accidents (LOCAs) in the pressurizer vapor

space for a plant substantially identical to the Diablo

Canyon plant. These analyses were performed for 100 percent

power level. The conclusions which follow are valid and

14 conservative for five percent power level.
15
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Analyses performed included the extremely unlikely

case that all three pressurizer PORVs of the size installed

at Diablo Canyon were postulated to have stuck completely

open. These analyses were performed with the NRC approved

evaluation model, which includes the assumption of minimum

safeguards. No core uncovery was predicted to occur.

Therefore, if all three of the pressurizer PORVs failed

completely open at Diablo Canyon, no core uncovery would be

expected.

It should be noted that these PORV LOCA analyses

also assume that the pressurizer PORV block valves failed to

close. Therefore, if all of the pressurizer PORVs failed





completely open and if all three PORV block valves failed to

close at Diablo Canyon, no core uncovery would be expected.

Similarly, analyses performed enveloped the
4 extremely unlikely case that all three pressurizer safety

valves of the size installed at Diablo Canyon were

postulated to have stuck completely open. These analyses

were performed with the NRC approved evaluation model, which

includes the assumption of minimum safeguards. No core

uncovery was predicted to occur. Therefore, if all three of
the pressurizer safety valves failed completely open at

Diablo Canyon, no core uncovery would be expected.
12

Conclusion

26

Based on the design and analysis of, as well as

testing applicable to, the pressurizer safety, relief, and

block valves at Diablo Canyon, these valves are expected to

function as required during any condition of normal

operation, including anticipated operational occurrences.

As discussed above, even in the hypothetical case of the

pressurizer safety, relief, and block valves failing to

close, the public health and safety would not be endangered.

Accordingly, completion of additional testing of safety

valves, PORV, and block valves is not required prior to fuel
load, low power testing, or full power operation at Diablo

Canyon.





PROFESSIONAL QUALIFICATIONS OF

CANDEE L. GOTTSHALL
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My name is Candee Lynn Gottshall. My business

address is Westinghouse Electric Corporation, P.O. Box 355,

Pittsburgh, Pennsylvania, 15230. I am currently employed by

Westinghouse Electric Corporation as Project Engineer for
Taiwan NSSS Projects within the Nuclear International
Division. Prior to May 15, 1981, I was employed by

Westinghouse Electric Corporation as Lead Engineer of
Mechanical and Fluid Systems Evaluation within the Nuclear

Safety Department of the Nuclear Technology Division. As

lead engineer, I was responsible for the development and

evaluation of criteria, positions, and actions relating to
the licensing and operation of nuclear power plants with

respect to materials, mechanical components, and the reactor
coolant system.

I attended Virginia Polytechnic Institute and

State University from 1970 through 1974 and received a

Bachelor of Science Degree in Engineering Science and

Mechanics in 1974.

In 1974, I joined Westinghouse Electric
Corporation as an associate engineer in Mechanical and Fluid

Systems Evaluation with responsibility for development and

evaluation of criteria, positions and actions related to the





licensing and operation of nuclear power plants. I have

remained in this area undertaking assignments of increasing

responsibility until my recent transfer to the Nuclear

4'nternational Division as Project Engineer.
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PROFESSIONAL QUALIFICATIONS OF

RICHARD A. MUENCH

My name is Richard A. Muench. My business address

is Westinghouse Electric Corporation, P.O. Box 355,

Pittsburgh, Pennsylvania, 15320. I am employed by

Westinghouse Electric Corporation as Manager of Safeguards

Analysis within the Nuclear Safety Department of the Nuclear

Technology Division. I am responsible for analyzing the

thermal hydraulic behavior of the reactor coolant system

following postulated loss-of-coolant accidents mainly to

demonstrate the integrity of the reactor fuel. Such

14 analysis includes the amount of zirconium which would react

with the coolant in the event of a loss-of-coolant accident.
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I attended the University of Kentucky from 1968

through 1972. I received a Bachelor of Science Degree in
Mechanical Engineering.

In 1972, I joined Westinghouse Electric
Corporation as an engineer in Safeguards Analysis with

responsibility for performing loss-of-coolant, accident

analyses. I have remained in this area, becoming Manager of

Safeguards Analysis in 1978.
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I was a member of the Industry Advisory Group

responding to the Three-Mile Island accident and during the

accident worked on projects designed to provide. input into
plant recovery operations.
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UNXTED STATES OF AMERXCA
NUCLEAR REGULATORY COMMISSION

In the Matter of )
)

PACIFIC GAS AND ELECTRIC COMPANY )
)

Units 1 and 2 )
)

Diablo Canyon S ite )
)

Docket No. 50-275
Doc'ket No. 50-323

CERTIFICATE OF SERVICE

The foregoing document(z) of Pacific Gas and Electric Company
has (hmaK) been served today on the following by deposit in the United
States mail, properly stamped and addressed:

John F. Wolf, Esq.
Chairman
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Glenn O. Bright
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. Jerry R. Kline
Atomic Safety and Licensing Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mrs. Elizabeth Apfelberg
C/o Nancy Culver
192 Luneta Drive
San Luis Obispo, California 93401

Janice E. Kerr, Esq.
Public Utilities Commission
of the State of California

5246 State Building
350 McAllister Street
San Francisco, California 94102

Mrs. Raye Fleming
1920 Mattie Road
Shell Beach, California 93449

Mr. Frederick Eissler
Scenic Shoreline Preservation

Conference, Inc.
4623 More Mesa Drive
Santa Barbara, California 93105

Mrs. Sandra A. Silver
1760 Alisal Street
San Luis Obispo, California 93401

Mr. Gordon Silver
1760 Alisal Street
San Luis Obispo, California 93401

John Phillips, Esq.
Center for Law in the Public Interest
10203 Santa Monica Drive
Los Angeles, California 90067

David F. Flei schaker, Esq.
1735 Eye Street, N.W.
Suite 709
Washington, D. C. 20006

Arthur C. Gehr, Esq.
Snell 6 Wilmer
3100 Valley Bank Center
Phoenix, Arizona 85073

Bruce Norton, Esq.
Norton, Burke, Berry 6 Junck
3216 North Third Street
Suite 300
Phoenix, Arizona 85012

Chairman
Atomic Safety and Licensing

Board Panel
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555





Chairman
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Secretary
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Attn.: Docketing and Service Section

William J. Olmstead, Esq.
Charles Barth, Esq.
Edward G. Ketchen, Esq.
Lucinda Low Swartz, Esq.
Office of Executive Legal Director
BETH 042
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Richard S. Salzman, Esq.
Chairman
Atomic Safety and Licensing

Appeal Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. W. Reed Johnson
Atomic Safety and Licensing

Appeal Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Dr. John H. Buck
Atomic Safety and Licensing

Appeal Board
U. S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr. Richard B. Hubbard
MHB Technical Associates
1723 Hamilton Avenue, Suite K
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Mr. Carl Neiberger
Tel~ceram Tribune
P. O. Box 112
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Herbert H. Brown, Esq.
Lawrence Coe Lanpher, Esq.
Christopher B. Hanback, Esq.Hill, Christopher S Phillips
1900 M Street, N.W.
Washington, D. C. 20036

Byron S. Georgiou, Esq.
Deputy Legal Affairs Secretary
Governor's Office
State Capitol
Sacramento, California 95814

Phil'. rane, Jr.
Attorney

Pacific G s and Electric Company
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