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PROGRAM MANAGER'S PREFACE

DIABLO CANYON NUCLEAR POWER PLANT - UNIT 1

INDEPENDENT DESIGN VERIFICATION PROGRAM

INTERIM TECHNICAL REPORT

ADDITIONAL VERIFICATION OF REDUNDANCY OF

EQUIPMENT AND POWER SUPPLIES IN

SHARED SAFETY-RELATED SYSTEMS

This is the forty-fifth of a series of Interim Technical Reports

prepared by the DCNPP-IDVP for the purpose of providing a conclusion of

the program.

This report provides a description of the work done, summary and

evaluation of the results, and conclusions of the IDVP with respect to

the concern of redundancy of equipment and power supplies in shared

safety-related systems.

As IDVP Program Manager, Teledyne Engineering Services has approved

this ITR. The methodology followed by TES in performing this review and

verification is described by Appendix A to this report.

ITR Reviewed and Approved
IDVP Program Manager
Teledyne Engi eering Serv ces

D. C. Stratouly
Assistant Project Manager
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SECTION 1

INTRODUCTION

Interim Technical Report (ITR) No. 34, Revision 1, describes all additional

verification work required to be performed based on the initial sample.

This ITR describes work performed in one of the areas of concern, specific-

ally, redundancy of equipment and power supplies in shared safety-related

systems and presents the results of the Independent Design Verification

Program (IDVP) verification of the DCP analysis.

The IDVP initial sample review of the Control Room Ventilation and Pressur-

ization (CRVP) System Class IE electrical power supplies identified that

adequate electrical power redundancy was not provided to satisfy the single

failure criteria identified in Final Safety Analysis Report (FSAR) Section

9.4.1.

The CRVP System is a Design Class I (safety-related) ventilation system for
the control room with equipment shared by and powered from both Unit 1 and

Unit 2. PGSE agreed to make modifications to the electrical system to

assure that the single failure criteria would be met. The IDVP recommended

additional verification to assure similar concerns did not exist for other

shared safety-related systems. This concern was described in ITR No. 34.

As a result, PGSE performed a review of all safety-related systems to verify
the FSAR statement that the Diesel Fuel Oil Transfer (DFOT) System was the

only other shared safety system. PGSE then performed a review of the DFOT

System to determine if FSAR commitments concerning equipment and power sup-

ply redundancy were met. The IDVP verified the res'ults of the DCP review.





SECTION 2

Sik&fARY

PG&E performed an analysis on the DFOT System. This analysis was made to

ensure a problem did not exist similar to that found in the CRVP System.

The analysis was performed to show proper operation of the DFOT System,

whether or not Unit 2 power supplies are available.

PG&E identified all electrical and control equipment required for operation

of the system and the Unit 1 or Unit 2 power source for each. Based on this

information, a single failure analysis was performed for each electrical and

control component to demonstrate the system will meet its design bases

described in the DCNPP-1 FSAR, Section 9.5.4, whether or not Unit 2 power

supplies are available. PG&E concluded that the DFOT System power supplies

are designed to ensure the availability of the redundant transfer train

during any single failure condition.

The IDVP reviewed the PG&E analysis and performed an independent verifica-

tion using DCNPP-1 design documentation supplied by PG&E. The IDVP found:

4 Concurrence with the PG&E analysis.

The DFOT System satisfies the DCNPP-1 FSAR, Section 9.5.4, single

failure criteria and the FSAR, Section 8.3, commitments for elec-

trical bus failure with either Unit 1 only operational or Unit 1

and 2 operational.

2-1
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~ The specific concerns addressed in EOI Files 8012 and 8016 for the

CRVP System did not occur in the other DCNPP-1 identified shared

safety-related system.

Based on the satisfactory results of the independent verification and the

statement by PG&E that the DFOT System was the only other shared safety-

related system, no further additional verification is required in this area.
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SECTION 3

BASIS OF CONCERN

A single failure analysis was performed by the IDVP for the shared safety-

related CRVP System. The Class IE electrical power supplies to system

components were reviewed for two conditions. One condition considered only

the Class IE Unit 1 electrical power supply available. The second condition

considered both Unit 1 and Unit 2 Class IE electrical power supplies avail-

able, and assumed a single failure of an electrical bus in each unit consis-

tent with the FSAR, Section 8.3, commitment.

3.1 EOI FILES

This review of the Class IE electrical power supplies demonstrated that

adequate electrical power redundancy was not supplied to the CRVP System to

meet the single failure criteria identified in FSAR Section 9.4.1. The

first concern was that portions of the CRVP System required to maintain the

Unit 1 control room habitability are shared between Units 1 and 2 and are

provided safety-related power from the Unit 2 diesel generators and Class IE

electrical system. If the Unit 2 Class IE electrical system is not avail-

able, the CRVP System does not meet the single failure criteria. The Unit 1

Technical Specifications, Section 3.8.2, permit operation in Modes 1, 2, 3,

and 4 with only Unit 1 vital electrical buses energized. EOI File 8012 was

issued addressing this concern.

3-1
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The second concern was that portions of the Class I CRVP System are shared

by Units 1 and 2 and, as such, are provided electrical power from both Units

1 and 2 safety-related electrical systems. The FSAR, Page 8.3-4, states

that for a postulated loss-of-coolant accident (LOCA) in one unit and a

shutdown in the other unit, each unit can withstand an assumed failure of a

vital bus. Thus, in addition to loss of off-site power required to be

assumed during the IOCA, each unit must be assumed to lose a vital bus.

These assumed failures would result in the LOCA unit having two vital buses

available due to the alignment of the swing diesel and the non-IOCA unit

having one vital bus available. Evaluation of these failures indicated

inadequate electrical power redundancy in the shared CRVP System to meet the

single failure criteria. A single failure could result in failure of the

CRVP System to isolate, pressurize, and/or select pressurization air from

the least contaminated intake, or to provide adequate air-conditioning to

remove heat generated from the vital electrical equipment located in the

safeguards room. EOI File 8016 was issued addressing this concern.

3.2 SCOPE OF ADDITIONALVERIFICATION

The IDVP developed a Scope of Work to determine if the concerns identified
I

in EOI Files 8012 and 8016 were present in other safety-related systems

shared between Units 1 and 2. PG&E determined that the DFOT System was the

only other shared safety-related system required to operate to mitigate the

effects of accidents described in the FSAR, Chapter 15 (other than the CRVP

and electrical power distribution systems).
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To determine the acceptability of the DFOT System, the following items were

reviewed:

~ The POSE analysis identifying the redundancy of electrical power

supplies, and

~ The DFOT system power supplies to determine if the DCNPP-1 single

failure criteria were met.
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SECTION 4

ANALYSIS

The DFOT System supplies fuel from the underground storage tanks to the 550-

gallon diesel fuel oil day tanks (2 1/2-hour supply) located at each diesel

generator. The FSAR, Section 9.5.4, states that the system is designed to

Class I criteria and that the design incorporates sufficient redundancy so

that a malfunction or failure of either 'an active or passive component will
'ot impair the ability of the system to supply fuel oil.

The IDVP performed a single failure analysis of the DFOT system power sup-

plies. This was accomplished by reviewing the DCNPP-1 design documents

submitted to the IDVP as part of the results of the PGSE additional verifi-

cation and single failure analysis.

4.1 SINGLE FAILURE ANALYSIS

The PG&E analysis of the DFOT System to determine redundancy of power

supplies was reviewed. Electrical and instrument schematics detailing the

power and control circuits to DFOT components were reviewed to determine the

capability of the DFOT System to meet single failure criteria either with

only Unit 1 Class IE electrical power supply available or with both Unit 1

and Unit 2 Class IE electrical'ower supplies available. Single failures

were postulated, including vital bus failures or individual electrical or

control component failures. The effects on the DFOT System were evaluated.

Loss of off"site power was assumed to occur simultaneously with the postu-

lated failure in all cases.
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The DFOT System consists of two mechanical trains, each with its own trans-

fer pump and associated valves and electrical circuits. For each pump,

the power and control circuits have a common power source (through MPHTSB

for Pump No. Ol and through MPGTS for Pump No. 02). The normal power source

for transfer switch MPHTSB is vital Bus 1H, with vital Bus 2H as an alterna-

tive power source. The normal power source for transfer switch MPGTS is

vital Bus 1G, with vital Bus 2G as an alternative power source. There are

no interconnections between the circuits for DFOT Pump No. 01 and DFOT Pump

No. 02. A single failure of one vital bus or any component powered. from

this vital bus will result in the loss of only one train. The redundant

pump and its associated control circuits will remain available. The review

verified that the DFOT System has adequate electrical redundancy to meet

single failure criteria and to perform its intended safety function.

4 ' ACCEPTANCE CRITERIA

The acceptance criteria for satisfactory verification of the DFOT System are

that the system must satisfy the DCNPP-1 single failure criteria including

the licensing commitments for vital bus failure with either:

4 Unit 1 operational, or

~ Unit 1 and 2 both operational.

4.3 DOCUMENTATION USED

The following documents were used by the IDVP in the evaluation of the DFOT

System:
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PG&E Analysis and Single Failure Study

DFOT System Electrical Schematic

DFOT System Instrument Schematic

DFOT System Piping Schematic

FSAR

PG&E List of Safety-Related Equipment in the DFOT System

PG&E List of Shared Safety-Related Systems.
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SECTION 5

CONCLUSIONS

The conclusions concerning the additional verification of redundancy of

equipment and power supplies in shared safety-related systems follow:

The IDVP concurs with the PGRE analysis of the DFOT System.

4 Based on the PGSE review, there are no other shared safety-related

fluid systems required to operate to mitigate the effects of acci-

dents addressed in the FSAR, Chapter 15.

4 The DFOT System satisfies single failure criteria defined in the

DCNPP-1 licensing commitments for Class IE electrical bus failure

with either Unit 1 only operational or Units 1 and 2 both opera-

tional.

4 The specific concerns addressed in EOI Files 8012 and 8016 for the

CRVP System did not occur in the other DCNPP-1 identified shared

safety-related system.

~ No further additional verification is required in this area based

on the satisfactory results of the independent verification and

the statement by PG&E that the DFOT System was the only other

shared safety-related system.
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APPENDIX A

PROGRAM MANAGER'S ASSESSMENT

Independent review by TES of the tasks performed by SWEC to verify
the Diablo Canyon Project (DCP) efforts was done in accordance with the
IDVP Phase II Program Management Plan and ITR-34.

ITR-34, Revision 1, issued on March 24, 1983, identified five (5)
areas of concern which required additional verification. The additional
verification was performed by the DCP and their conclusions were
verified by SWEC.

This ITR describes the work performed by the DCP for the concern of
redundancy of equipment and power supplies in shared safety-related
systems. The results are reported herein. The DCP performed a review of
all safety-related systems and identified the Diesel Fuel Oil Transfer
(DFOT) system as being the only other shared safety system. The DCP then
perf ormed a revi ew of the DFOT system to . determine if the FSAR
commitments concerning equipment and power supply redundancy were met.
The IDVP verified the review results of the DCP.

The verification of the DFOT system results revealed that the
system does have adequate electrical redundancy to meet single failure
criteria and perform its safety function. No EOI files were issued.

The IDVP concluded that the concern of redundancy of equipment and
power supplies in shared safety-related systems is satisfactory.

Accordingly, no further additional verification is required.
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