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.On May 23, 1991, with the Plant operating at IOOA power, containment spray
“pump, P—54C,tfa1]ed to start 'using the local control switch at the station
breaker. The last documented run of containment spray pump P-54C was on

. February 11, 1991. At the time of occurrence the pump was being tested using

" a technical specifications surveillance procedure. The auxiliary operator . -
-(A0) conducting the test notified the control room of the failed first attempt .
and was instructed to perform a second closure attempt. The pump failed to
start on the second closure attempt. The AQO was then instructed by the
control room to check both sets of fuses. The AO pulled both the closing coil
and the control fuse holders. The AO-visually inspected the holders and the
fuses and found the them to be in good condition. The AO then performed a
continuity check of the fuses, found them to be good, re-installed the fuses
and the fuse holder and attempted another pump start. The pump started on the
-third attempt. :

The most probable cause of the breaker s failure to close on the first and
second attempts was the failure of the closing coil fuses to complete the
c1os1ng circuit.

Corrective action associated w1th th1s event include ensuring electrical

- maintenance workers are aware of breaker troubleshooting methods, prov1d1ng
local and remote indication of closing coil power for solenoid operated
breakers on selected buses, providing training to the operators on this event,
1ncorporat1ng information on this event into operator initial training and
revising Administrative Procedure 4.02 concerning electrical breaker testing.
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EVENT DESCRIPTION

On May 23, 1991, with the Plant operating at 100% power, containment spray .
pump [BE;P], P-54C, failed to start using the local control switch [BE;JS] at
the station breaker [BE;BKR]. The last documented run of containment spray
pump P-54C was on February 11, 1991. [P-54C was operated during the
performance of a technical specifications surveillance test, Q0-11, which was -
completed on February 11, 1991. However, the plant did not go above 325°F
until March 3, 1991, at which time operability of the containment spray pumps
was required. During the time between February 11, 1991 and March 3, 1991,

the fuses for P-54C were pulied and re-installed a number of times in support
of various plant evolutions.] At the time of occurrence the pump was being
tested using technical specifications surveillance procedure, Q0-16,

"Inservice Testing Procedure - Containment Spray Pumps." The -auxiliary
operator (AO) conducting the test notified the Shift Supervisor of the pump’s
failure to start and noted that the control power lights [BE;JI] were
illuminated prior to the first attempted start of the pump. (Prior to the
first attempted start of the pump the A0 had verified proper orientation of
the control power and closing coil fuse holders.) The A0 was instructed by
the control room to perform a second closure attempt. The pump failed to
start on the second closure attempt. The AO was then instructed by the

control room to check both sets of fuses. The AO pulled both the closing coil -
and the control power fuse ho]ders, visually inspected the holders and the
fuses and found them to be in good condition. The AO also performed a
continuity check of the fuses and found them to be good, re-installed the
fuses ‘and fuse holders and attempted another pump start. The pump started on
the th1rd attempt. _ v o

CAUSE OF THE EVENT-

The most probable cause df the.breaker s failure to close on the first and
second attempts was the fa11ure of the clos1ng coil fuses to comp]ete the
closing c1rcu1t

This event involved the failure of c]os1ng coil fuse holder to comp]ete the
electrical c1rcu1t

ANALYSIS OF THE EVENT

The closing coil fuses were removed and inspected by e]ectr1ca1 maintenance on
May 23, 1991 and found to be satisfactory. Electrical maintenance then
adjusted the fuse holder fingers to ensure good electrical contact. These
actions were performed after successful completion of the technical
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specifications surveillance procedure (Q0-16) that was.in progress when the
pump failed to start. Thermography was also performed on the breaker cubicle
with the breaker both energized and de-energized. Special attention was -
focused on the closing coil fuse block during the closing operation.
Thermography results showed no high resistance or def1c1ent connections..

Poss1b1e causes of the breaker’s fa11ure to close were:

Closing coil fuses were not making up proper]y, thus d1sab11ng the
breaker’s closing circuitry.

" According to the AO the control power 1lights were illuminated prior -

to the initial breaker closure attempt. Existence of control power
indication is indicative of proper insertion and make up of the

trip/control fuses but not the c1os1ng coil fuses. Verification of
proper fuse holder orientation prior to the failed first pump start

-attempt confirmed that the fuse holder was in the proper or1entat1on

It is not known whether the closing coil fuses actually made
e1ectr1ca1 contact to energ1ze the closing coil circuit.

P-54C 1oca1 control sw1tch contacts may not have adequate]y closed
during the flrst and second closure attempts.

The A0 may have failed to move the local control switch to the fully

- closed position or the switch contacts may have been dirty. Assuming

the AO performed the. c1os1ng operation in the same manner on all
closure attempts, it is un11ke1y that the fa11ure was operator
related. :

Assuming that-the contacts were dirty, then the wiping action of the
switch contacts during the failed first and second attempted pump
starts may have sufficiently cleaned the contacts to allow a
successful closure on the third attempt. :

The Tocal control switch and closing coil circuitry were inspected os -

. part of the corrective action resulting from this event, The switch

contacts were found to be clean with only slight discoloration. The
closing coil circuitry wiring was t1ght, in good condition and
exhibited low resistance. .

The type -of e1ectrica1 troubleshooting on the failed first and second
attempted starts of P-54C may have masked whether or not the probiem was the
fuse block connection or some other problem.  In the future, detailed
troubleshooting should be initiated on the failure of safety related equipment
to operate properly with an emphasis on not disturbing existing conditions so
that the events leading to the failure can be reproduced

)
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The most probable cause of the breaker’s failure to close on the first and
second attempts was the failure of the closing coil fuses to complete the

-closing circuit. Over time, as the fuse holder is removed and replaced during

planned plant evolutions, the fuse holder fingers may become sufficiently
deformed, resulting in poor or no contact with the circuit.

This event is reportable to the NRC per 10CFR50.73(a)(2)(i).

At the time of the event (5/23/91) a plant corrective action document was
initiated to investigate root cause and assure appropriate corrective action.
The initial event evaluation and follow-up evaluations were unable to
determine a conclusive root cause. Since NRC reportability was determined to
be dependant upon the outcome of the root cause analysis, no reportability :
determinations were made until the evaluations were completed. Although the . -

’ . operability of the spray pump is indeterminent from the time it was last
tested until the time of this event, an LER is being subm1tted within 30 days

of the final evaluation completion date

CORRECTIVE ACTION

The foITow1ng correct1ve actions have been 1n1t1ated as a resuTt of this
event: :

1. Ensure electrical ma1ntenance workers are aware of 2400/4160V breaker
troubleshooting methods. :

2. Provide remote and local indication of closing coil power for
"~ 2400/4160V solenoid operated breakers for Buses 1A, 1B, 1C, 1D, 1E,
. IF and 1G. Include addition of normally open contact into green.
" indicator Tight circuit :

3. Provide tra1n1ng to the operators on this event and 1ncorporate the
- information into initial tra1n1ng :

4. Revise Adm1n1strat1ve Procedure 4.02 concerning eIectr1caI breaker
- testing. ,

ADDITIONAL INFORMATION _

We are currently investigating what appears to be a similar event that
occurred with a diesel generator output breaker in August of 1990. Pending
the results of that review, a supplement to this LER may be initiated.
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