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On February 22, 1989, at 1615 hours PST, DCPP determined that engineering
recommendations for plant operation to assure compliance with the design basis for
the CCH system and the ASH system were not incorporated in plant operating and
emergency procedures. This resulted in a lack of detailed procedural guidance to
assure that DCPP would remain within design requirements under all conditions. A
one hour non-emergency notification was made on February 22, 1989, at 1615 hours
PST, in accordance with 10 CFR 50.72 (b)(l)(ii)(B).

Operating requirements to ensure compliance with the CCH and ASH systems design
bases were identified by Engineering. The plant procedures were not revised to
incorporate these requirements. Appropriate plant procedures were revised on
February 2, 1989, to implement these requirements.

The root cause of this event is inadequate tracking of resolution for
correspondence and communication specific to engineering design basis constraints
on plant operation.

To prevent recurrence, correspondence files and operating procedures will be
reviewed to ensure engineering constraints on plant operations have been
incorporated into plant procedures. An expeditious review of the FSAR wi 11 be
performed by June 30, 1989, to ensure design bases summarized in the FSAR're
implemented in plant procedures. A detailed review of plant procedures will be
performed to assure proper incorporation of appropriate system design bases. The
applicable Engineering procedure will be revised to provide instructions for
communicating information to the plant.
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I. Ini i 1 niin
Both Units 1 and 2 have operated in various modes and at various power levels
without procedural guidance to place the second CCH heat exchanger in service
(1) following a LOCA or (2) in the event a bus F or G CCH pump was removed
from service.

II. D ri in f vn

A. Event:

Background

The performance of the Component Cooling Hater (CCH) System (CC) has
been analyzed for accident response under various combinations of
heat loads, component alignments and water temperatures.

Acceptance criteria were established for the peak temperature of the
CCH water temperature. To satisfy the acceptance criteria, certain
actions are required by the'operator in 'order to be'consistent with
the assumptions used in the calculations and to keep the CCH

temperature within specified limits. This information was provided
by two Engineering letters dated January 3, 1984, and February 14,
1984.

2. January 3, 1984 letter.

On January 3, 1984, an Engineering letter was issued to Nuclear Plant
Operations (NPO) regarding CCH temperature criteria to assure
compliance with the design basis. This letter was based on a worst
case CCH heat load resulting from the single failure loss of one
Auxiliary Saltwater (ASH)(BS)(P) pump with all safeguards and vital
buses active following a LOCA. The CCH temperatures did not exceed
132 F peak; however, at the end of 20 minutes CCH temperature
remained above 120'F. To ensure that CCH temperature returns below
120'F, the operator is required to reduce the heat load or to add
more cooling capacity within 20 minutes.

Thi's requirement and the calculation results were submitted to the
NRC on April 4, 1983 and are documented in the Diablo Canyon Power
Plant (DCPP) Safety Evaluation Report (SER) Supplement 16, pages 9-5,
6, and 7, August, 1983, and in the Final Safety Analysis Report
(FSAR) Update page 9.2-5. The procedural requirement to take action
to reduce CCH temperature is contained in Annunciator Response
Procedure PK01-06, "CCH Vital Header A-B," which directs the
operators to place a second CCH heat exchanger in" service on high CCH

water temperature. However, this action was not included in
appropriate plant operating and emergency procedures.
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3. February 14, 1984, letter.

On October 27, 1983, an Engineering letter was written to NPO

indicating that in a condition where either CCH pump (P) l-l or 1-2
was out of service for greater than 72 hours, the second CCH heat
exchanger (HX) should be placed in service to assure that the CCH

system provides sufficient cooling to various components upon a LOCA

with concurrent fai lure of vital bus H (EB)(BU). Failure of bus H

would make a second CCH pump inoperable and would prevent automatic
isolation of the non-vital "C" header.

4,

This information was incorporated in a February 14, 1984 letter from
NPO to the plant. This letter recommended that Operating Procedure
(OP) F-2, "Component Cooling Hater System," and Emergency Procedures
(EP) OP-1, "Loss of Coolant Accident," and EP OP-ll, "Loss of CCH,"
be modified to accomplish the intent of the October 27, 1983 letter.

Event.

5.

On July 20; 1984, Unit 1 initially entered Mode 3 (Hot Shutdown).
'heplant procedures did not reflect the operator actions recommended

by the Engineering letters.

Discovery and Initial Report to NRC.

On January 26, 1989, the NRC SSFI/SSOMI Team questioned whether
Operations had revised procedures as recommended by the NPO letter of
February 14, 1984.

On January 27, 1989, Operations determined that the plant operating
and emergency procedures had not incorporated the recommendations
transmitted in the NPO February 14, 1984 letter. The investigation
also identified the January 3, 1984 Project Engineering letter which
had transmitted criteria for the operation of the CCH and ASH systems
to NPO. The January 3, 1984, letter was not sent to the plant, and
these criteria were not incorporated in plant operating procedures.

On February 2, 1989, Emergency Procedure EP E-O, "Reactor Trip or
Safety Injection," Operating Procedure OP E-5:II, "Auxiliary
Saltwater System - Two CCH Heat Exchanger Operation," and other
interfacing procedures were revised to include the recommended
information.
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A Nonconformance Report was written and a Technical Review Group
(TRG) met on February 22, 1989. The TRG determined that the
operating requirements to assure compliance with the design bases for
the ASH and CCH systems had not been incorporated into plant
procedures, resulting in a lack of procedural guidance to assure that
DCPP would remain within design requirements under all conditions,
i.e., there were no directions to the operator to place a second CCH

heat exchanger into service, within 20 minutes following a LOCA when
one ASH pump is out of service or when a bus F or G CCH pump is
removed from service.

A one hour non-emergency notification was made at 1639 hours PST on
February 22, 1989, in accordance with 10 CFR 50.72 (b)(l)(ii)(B).

B. Inoperable structures, components, or systems that contributed to the
event:

None.

C. Dates and approximate times for ma)or occurrences:

1. August, 1983: Safety Evaluation Report (SER) Supplement 16 was
issued.

2. October 27, 1983: Engineering letter to NPO.

3. January 3, 1984:

4. February 14, 1984:

5. July 20, 1984:

Engineering letter to NPO which transmitted
operating requirements to assure compliance with
the design bases for the CCH and ASH systems.

NPO letter to the plant recommending revision of
plant procedures, as identified by the
October 27, 1983 Engineering letter.

Event Date —Initial entry of DCPP Unit 1 into
Hode 3.

6. January 26, 1989:

7. January 27, 1989:

The NRC SSFI/SSOHI Team questioned whether
Operations had revised procedures as recommended
by NPO letter of February 14, 1984.

Operations identified that the February 14, 1984,
recommendation had not been incorporated into the
plant procedures.
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8. February 2, 1989: Procedures EP E-0 and OP E-5:II and other
interfacing procedures were revised to include
the recommended information.

9. February 22, 1989: Discovery Date - It was determined that there was

at 1615 hours PST a lack of procedural guidance to assure that DCPP

would remain within design requirements under all
conditions.

10. February 22, 1989: One hour notification was made to the NRC in
at 1639 hours PST accordance with 10 CFR 50.72 (b)(l)(ii)(B).

D. Other systems or secondary functions affected.

None.

E. Method of discovery:

During the January, 1989, NRC SSFI/SSOMI Team inspection, the
February 14, 1984, NPO letter was reviewed and Operations was asked if
the appropriate plant procedures had been reviewed. Subsequent
investigation showed that the letter information had not been
incorporated into the procedures. The January 3, 1984, letter was

'dentifiedduring the investigation. A TRG subsequently determined that
the letters, license basis and design basis were mutually consistent and
the plant operating and emergency procedures did not specify the
appropriate actions in accordance with the basis.

F. Operator actions:

None.

G. Safety system responses:

None.

A. Immediate Cause:

Operating requirements to assure compliance with the design bases for the
CCH and ASH systems wee+ established by Engineering and transmitted by
letters to NPO. However, the recommendations of„the letters were not
incorporated in the appropriate plant operating and emergency procedures.
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B. Root Cause:

The root cause was determined to be inadequate tracking of resolution of
correspondence and communications specific to engineering design basis
constraints on plant operations. The tracking methods governed only
design information related to hardware and did not apply for design basis
(non-hardware) related sub)ects.

iV. ~l
The CCH system supplies cooling to a number of Engineered Safety Features
(ESF) equipment including the containment fan cooler units (CFCU)(BK)(CLR) and
cooling for the ECCS motors and pumps.

Following a LOCA, the CFCU heat load increases in response to increased
containment temperature. This causes increased temperature of the CCH water
leaving the heat exchanger. The amount of increase is of concern as the CCW

system is still supplying cooling flow to safety related components other than
the CFCUs. Acceptance criteria are established to define the limit of the
increase which can be accepted by these other components without impairment of
their function.

The ASH system provides transfer of heat from the CCH heat exchangers to the
ultimate heat sink. Consequently the configuration of the two systems is
intertied and directly affects their performance and the operation of the two
systems is closely interrelated. CCH and ASW performance is evaluated to show
the expected maximum temperatures reached for various assumed parameters.

Technical Specification (TS) 3.7.12, "Ultimate Heat Sink," requires that if
the ASW temperature were to increase to 64 F, the second CCH heat exchanger
must be placed in service for continued plant operation.

As described in Section II, Description of Event, there are two Engineering
letters which identified actions to be taken regarding:

~ A loss of an ASH pump during a LOCA and

~ A CCH pump being out of service.

These are discussed as follows.

Loss of ASH Pump

An analysis performed by Westinghouse in 1983 concluded that a single failure
of an ASW pump coincident with a LOCA would result in CCW temperatures that
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require operator action within 20 minutes (i.e., place a second CCH heat
exchanger into service). However, a refined analysis performed by PG&E

Nuclear Engineering and Construction Services (NECS) and Hestinghouse (letter
PGE 89-570, February 16, 1989) shows that the CCH temperature does not rise
beyond the limits of operation of the cooled ESF components for the condition
of one heat exchanger and one ASH pump in operation; with ASH temperature of
64'F; with ASH flow of 10,500 gallons per minute; and with initial CCH water
temperature of 75'F. These limits should not be exceeded in plant operation.

CCH Pump Out of Service

PG&E calculation No. lf-464, dated August 17, 1983, concluded that for one CCH

pump and one CCH heat exchanger in operation and the non vital "C" CCW header
not isolated, the CCH flow supplied to the safety related equipment is reduced
to approximately 75 percent of design flow until operator action can be taken
to manually isolate the "C" header (reference: February 14, 1983 NPO letter).

The February 14, 1983, letter requested that a second CCH heat exchanger be
put in service in the event that CCH pumps l-l or 1-2 were out of service,
This would assure sufficient cooling to'he vital components. This
requirement was not reflected in plant operating procedures and, as a result,
there have been instances where a CCH pump was out of service with one
operating CCH heat exchanger.

Based on an assessment performed by Westinghouse, with one CCW pump supplying
all three CCH headers the maximum CCH temperature will peak at less than 132.'F
and will reduce to less than 120'F within 20 minutes. Further, this
preliminary Westinghouse assessment concluded that the FSAR containment
integrity analysis remained valid.

Although the effect of the short term reduced CCH flow was not quantitatively
evaluated for all individual components, the'probability of a concurrent loss
of coolant accident, loss of bus H, and a high sea water temperature, is low.
Further, a review of 1987 and 1988 clearance records determined that the bus F

and G CCH pumps out-of-service time during operation was low. Therefore, the
probability of a concurrent LOCA, a bus F or G CCW pump being taken out of
service, high sea water temperature, loss of bus H, and failure of a safety
related component due to the short term reduction in flow, was very low.

Therefore, although DCPP was operated without the recommended procedure
changes, based on the above, there was no compromise to the safe operation of
the plant. Accordingly, the health and safety of the public were not affected
by this event.
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V. rr v A n

A. Immediate Corrective Actions:

1. Changes were made on February 2, 1989, to appropriate plant
procedures as follows:

a. Emergency Procedure EP E-O, "Reactor Trip or Safety Injection,"
has been revised to add a new step to verify that both ASH pumps
started following a safety in)ection. If one pump starts, the
operator is instructed to place the second CCH heat exchanger in
service in accordance with operating procedure E-5:II,
"Auxiliary Saltwater System-Two CCH Heat Exchanger Operation."

b. Operating Procedure OP E-5: II, "Auxiliary Saltwater System — Two
CCH Heat Exchanger Operation," has been completely revised to
provide clear, adequate guidance regarding actions necessary to
meet the design requirements.

2. Corresponding reference changes'were made to interfacing procedures:

OP E-5
OP E-5:I
OP F-2
OP F-2:V

OP AP-11

PK01-01

PK01-06

"Auxiliary Saltwater System"
"Auxiliary Saltwater System — Hake Available"
"Component Cooling Hater System"
"Component Cooling Hater System — Operation During Plant
Cooldown"

Abnormal Procedure - "Halfunction of Component Cooling
Hater System"
Annunciator Response - "ASH System Heat Exchanger Dp/Hdr
Pressure"
Annunciator Response - "CCH Vital Hdr A/8"

3. A plant Operations Shift Order was immediately issued to provide
interim instructions until these procedure changes were implemented.
Shift training sessions were immediately conducted.

B. Corrective. Actions to Prevent Recurrence:

1. PG&E will review the correspondence files and plant operating
procedures to ensure that engineering correspondence and
communications specific to constraints on plant operations have been
appropriately incorporated into plant procedures.

2. An expeditious review of the FSAR will be performed by. system and
design engineers to ensure that the design bases summarized in the
FSAR are appropriately implemented in plant procedures. This review
will be completed by June 30, 1989. A more thorough review of the
FSAR design bases will be performed during the development of the
DCHs discussed in item 3 below.
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3. A Configuration Management Program was initiated in late 1988 to
incorporate detailed system design basis information into existing
Design Criteria Memoranda (DCM) and prepare additional DCMs as
necessary. After completion of the system DCMs, the plant wi 11

perform a detailed review of plant procedures to assure the proper
incorporation of appropriate system design bases. An Action Plan
will be developed to track this procedure review process. PGhE is
confident that the procedural deficiencies discussed in this LER

would have been identified and corrected as part of the Configuration
Management Program.

4. Nuclear Engineering Manual Procedure (NEMP) 3.6 ON, "Operating
Nuclear Power Plant Design Changes," will be revised to specify that
Engineering-identified constrai nts on operating practices will be
communicated to the plant via the design change process.

VI. A i i nl Inf rm i n

A. Fai 1 ed'Compon'ents:

None.

B. Previous LERs:

None.
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Paciilc Gas and.P!octric Company 77 Beale Street

San Francisco, CA 94106

41S/972 7000
TWX910-372 6587

James D. Shifter

Vice President
Nuctear Pov~er Generation

Harch 24, 1989

PGhE Letter No. DCL-89-078

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D.C. 20555

Re: Docket No. 50-275, OL-DPR-80
Diablo Canyon Unit 1

Licensee Event Report 1-84-040-00
CCW and ASW System Design Basis Requirements Not Incorporated
into Plant Procedures Due to Inadequate Tracking of Resolution
for Correspondence and Communication

Gentlemen:

Pursuant to 10 CFR 50.73(a)(2)(ii)(B), PG3 E is submitting the
enclosed Licensee Event Report regarding component cooling water
(CCH) system and auxiliary saltwater (ASH) system design basis
requirements not being incorporated into plant operating and
emergency procedures.

This event has in no way affected the public's health and safety.

Kindly acknowledge receipt of this material on the enclosed copy of
this letter and return it in the enclosed addressed envelope.

Sincerely,

,/ I!
A. D. Shiffe„

cc: 3. B. Hartin
H. H. Hendonca
P. P. Narbut
B. Norton
H. Rood
B. H. Vogler
CPUC
Diablo Distribution
INPO

Enclosure

DCO-89-TN-N015
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