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On September 7, 1998, at 2147 PDT, with Unit 1 in Mode 1 at approximately
100 percent power, Technical Specification (TS) 3.8.1.1, Action b., was not met

when Emergency Diesel Generator (EDG) 1-1 was conservatively considered
inoperable for a period in excess of the 7 day allowed outage time.

On August 31, 1998, at 2147 PDT, EDG 1-1 failed to meet TS Surveillance
Requirement 4.8.1.1.2(a)(2) when it started but failed to reach 4160 +240/-375 volts
within 13 seconds. PG8 E subsequently conducted three successful test starts of
EDG 1-1. Since other causes, such as faulty test equipment, were considered likely,

the EDG was declared operable with a plan to perform supplemental testing.

On September 18, 1998, at 1025 PDT, the failure reoccurred during a supplemental
test. Diagnostic equipment indicated that the field flashing cutout relay was slow to
actuate. A loose relay terminal lug was found on the coil causing intermittent
contact. PG8 E conservatively considered EDG 1-1 inoperable during the period

between the two failures.

The relay was replaced. The preventive maintenance work order for EDG panels will

be revised to ensure similar inaccessible terminals are verified tight. Similar relays in

the other EDG panels will be checked.
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I. Plant Conditions

Unit 1 was in Mode 1 (power operation) at various power levels during this
period.

II. Descri tion of Problem

A. Summary

On September 7, 1998, at 2147 PDT, with Unit 1 in Mode 1 at
approximately 100 percent power, Technical Specification (TS) 3.8.1.1,
Action b., was not met when Emergency Diesel Generator (EDG) 1-1 (EK)
was conservatively considered inoperable for a period in excess of the 7
day allowed outage time (AOT).

On August 31, 1998, at 2147 PDT, EDG 1-1 failed to meet TS Surveillance
Requirement (SR) 4.8.1.1.2(a)(2) when it started but failed to reach 4160
+240/-375 volts within 13 seconds. PG8 E subsequently conducted three
successful test starts of EDG 1-1. Since other causes, such as faulty test
equipment, were considered likely, the EDG was declared operable with a
plan to perform supplemental testing.

On September 18, 1998, at 1025 PDT, the failure reoccurred during a
supplemental test. Diagnostic equipment indicated that the field flashing
cutout relay was slow to actuate. A loose relay (RLY) terminal lug was
found on the coil causing intermittent contact. PGBE conservatively
considered EDG 1-1 inoperable during the period between the two failures.

B. Background

TS SR 4.8.1.1.2(a)(2) requires the EDG be demonstrated operable by
verifying the EDG starts from standby condition and accelerates to at
least 900 rpm in less than or equal to 10 seconds. The generator voltage
and frequency shall be 4160+ 240/-375,volts and 60+/- 1.2 Hz within 13
seconds after the start signal.

'TS 3.8.1.1, Action b., requires an EDG that fails to meet a SR be restored
to operable status within 7 days or the unit be in at least Mode 3 (hot
standby) within the next 6 hours and in Mode 5 (cold shutdown) within the
following 30 hours.
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Surveillance Test Procedure (STP) M-9A, "Diesel Engine Generator
Routine Surveillance Test," is performed monthly to fulfillTS SR

4.8.1.1.2(a).

STP M-9X, "Diesel Generator Operability Verification," is performed to
verify operability of an EDG pursuant to TS 3.8.1.1. ifone or more EDGs
become inoperable for a cause other than preventive maintenance.

The previous 77 valid tests had been successfully completed on EDG 1-1.

Event Description

On August 31, 1998, at 2147 PDT, STP M-9Awas performed on

EDG 1-1. The results of the test were satisfactory except 4160 +240/-375
volts was achieved in 14.7 seconds instead of within 13 seconds, as
required by TS.

On August 31, 1998, at 2147 PDT, EDG 1-1 was declared inoperable due
to the test failure. Diagnostic equipment was connected to the EDG and

three additional starts were performed successfully. The EDG reached
4160+240/-375 volts within 11 seconds on all three troubleshooting tests.
The data collected with the diagnostic equipment showed nothing
unusual. Engineering suspected the cause for the voltage delay was
faulty test equipment.

On September 1, 1998, at 1817 PDT, EDG 1-1 was declared operable.
'dditionaltesting was planned prior to the next monthly test.

On September 7, 1998, at 2147 PDT, TS 3.8.1.1 Action b., was not met
when the 7-day AOT was exceeded for EDG 1-1.

On September 18, 1998, at 1025 PDT, EDG 1-1 failed a troubleshooting
test when 4160 +240/-375 volts was achieved in 19 seconds instead of
within 13 seconds. Also, frequency was achieved in 14.5 seconds instead
of 13 seconds. Diagnostics revealed that the relay that energizes to drop-
out the field flash (K3) was delayed. The K3 relay was removed and
found to have a loose lug on one of the terminals to the coil. Due to the

age of the relay and the need to perform further diagnostic bench testing,
the relay was replaced with an equivalent spare.





LICENSEE EVENT REPORT (LER) TEXT CONTINUATION

FACILIlYNAME(I) OOCKET NUMBER (3) LER NUMBER 6)
SEQUENTIAL

NUMBER
REVISION
NUMBER

PAGE (3)

Diablo Canyon Unit 1 0 5 0 0 0 2 7 5 1998 0 1 2 0 0 4 8

On September 19, 1998, at 0536 PDT, STP M-9X was successfully
completed and EDG 1-1 was declared operable.

On September 22, 1998, at 1500 PDT, PG8 E concluded that given the
potentially decreased reliability of EDG 1-1 during the period between the
two failures, EDG 1-1 would conservatively be considered inoperable but
available from the time of the first failure on August 31, 1998, until it was
repaired and declared operable on September 19, 1998. Based on past
performance, PG8 E believes EDG 1-1 was operable prior to the failure on
August 31, 1998.

D. Inoperable Structures, Components, or Systems that Contributed to the
Event

None.

E. Dates and Approximate Times for Major Occurrences

1. August 31, 1998, at 2147 PDT: EDG 1-1 failed STP M-9A
and was declared inoperable
when stable voltage was
achieved in 14.7 seconds
instead of within 13
seconds.

2. September 7, 1998, at 2147 PDT: TS 3.8.1.1, Action b., was not
met when the 7-day AOT was
exceeded for EDG 1-1.

September 18, 1998, at 1025 PDT: EDG 1-1 failed STP M-9X and
was declared inoperable
when stable voltage was
achieved in 19 seconds
instead of within 13 seconds.

4. September 19, 1998, at 0536 PDT: Repairs and testing were
completed, and EDG 1-1 was
declared operable.
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F. Other Systems or Secondary Functions Affected

None.

G. Method of Discovery

The inoperable diesel was discovered during routine testing.

H. Operator Actions

None.

I. Safety System Responses

None.

III. Cause of the Problem

A. Immediate Cause

The immediate cause of the intermittent failure was a loose terminal lug
on the field flash cutout (K3) relay coil which caused intermittent electrical
contact.

B; Root Cause

The preliminary root cause of the loose terminal lug could not be
determined based upon available evidence. The terminal lug was not
stripped. A review of the maintenance history showed no prior
maintenance had been performed on the relay. In 1989, several loose
terminal lugs were found in a similar EDG panel which prompted an
additional preventive maintenance (PM) work order activity to verify EDG
panel terminals are tight. Each refueling since then, this PM was
performed on each EDG panel. A review of action requests and event
trend records showed no other loose EDG panel terminals since this
action in 1989.

EDG 1-1 had successfully completed the previous 77 valid tests, including
27 timed starts since the last refueling. The EDG 1-1 operating history
dating back to 1990 was reviewed, and no problems related to this relay
were identified. Based on past performance, PG8E believes the relay
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terminal lug assured adequate electrical contact prior to the failure on
August 31, 1998, and therefore EDG 1-1 was operable prior to this failure.

C. Contributory Cause

A contributory cause is weak guidance in the PM work order to verify EDG
panel terminals are tight. The work order for the EDG panel contains the
following guidance: "clean/inspect and verify terminals tight." The K3
relay is not readily visible without using a mirror, and the terminal lug is
very difficultto reach. In order to remove the K3 relay, several other
components must first be removed. Given the hundreds of terminals in
the panel, it is possible for technicians to overlook terminals, especially
those that are particularly difficultto reach. Therefore, the PM may not
have been adequate to verify the K3 relay terminal lugs were tight.

IV. Anal sis of the Event

Safety-related electrical loads are supplied from three 4160 volt vital buses (F, G,
and H) for each unit. Each vital bus can be supplied from the 500 kV switchyard,
the 230 kV switchyard, the main generator (EL), or an EDG. The EDGs provide
power for engineered safeguards motors and loads when the main generator and
offsite power sources are not available.

During a design basis event, with EDG 1-1 in a degraded condition, one complete
train of vital equipment may not have been available within the time assumed in
the analyses. Immediately following the test of EDG 1-1 on August 31, 1998,
EDGs 1-2 and 1-3 were demonstrated operable by performing STP M-9X.
EDGs 1-2 and 1-3 were not removed from service during the time that EDG 1-1

was considered inoperable. Therefore, consistent with safety analyses, two
operable EDGs were available to support safety equipment during this period.

A train of Solid State Protection System (SSPS) (JG) was removed from service
for 2 hours during this period for testing. SSPS has two trains. SSPS Train A
starts EDG 1-1 and 1-3, Train B starts EDG 1-1 and 1-2. SSPS Train B was
removed from service for just under 2 hours for testing during the period EDG 1-1

was considered inoperable. Unit 1 power level was reduced to below 73 percent
during this time for unrelated maintenance. The effect of having'DG 1-3
available and a 7 second delay in EDG 1-1 starting was evaluated. Residual heat
removal (RHR) (BP) and containment spray (CS) (BE) could have been delayed
up to 7 seconds compared to that assumed in the Updated Final Safety Analysis
Report (UFSAR).
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The additional fuel and containment heat up, which could have occurred during a
postulated loss of coolant accident and/or main steam line break accident due to
the delayed RHR and CS pumps, would have been more than offset by the actual
equipment performance parameters and plant conditions which existed during this
period. The dominant factors are the significantly reduced core heat and fuel
temperatures associated with the actual reduced power level of 73 percent, and
the tested RHR and CS pumps performance, which were less limiting than what
was assumed in the UFSAR. These actual plant conditions, which existed during
the affected time period, provide a high degree of assurance that all applicable
safety acceptance criteria would have been met during any postulated accident
scenario.

Therefore, the effect of EDG 1-1 reaching 4160 +240/-375 volts within 20
seconds did not adversely affect the health and safety of the public.

V. Corrective Actions

A. Immediate Corrective Actions

B.

Immediate corrective actions included replacing the K3 relay.

Corrective Actions to Prevent Recurrence

1. The preventive maintenance work order for verifying EDG panel
terminals are tight will be revised to emphasize verification of terminals
which may not be easily accessible.

2. The electrical panels for the other five EDGs will be inspected to
ensure terminals in similar locations are tight. Ifsignificant new
evidence becomes available during the inspections of other EDG
panels, the root cause will be updated and a revised LER will be
submitted.

Vl. Additional Information

A. Failed Components

None.
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B. Previous LERs on Similar Problems

None.




