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SUBJECT: DOCKET NO. 50-333
LICENSEE EVENT REPORT: 84-002-01

Dear Sir: !

This Licensee Event Report is submitted in accordance with !
10 CFR 50.73.

.

Questions concerning this report may be addressed to
Mr. Daniel Ruddy at (315) 349-6506.

Very truly yours, f
.

.

1 !
WILLIAM FE1,NANDEZ '
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i Update Report - Previous Report Date 2/23/84
j

EIIS Codes are in []
;

On 1/30/84 at 1051 hours while performing surveillance testing for an
inoperative RHR service water (BI) pump, the B emergency service
water [BI) pump breaker triaped as it was starting. This placed the
plant in an LCO requiring t1at the reactor be in cold shutdown within '

24 hours. After investigation and adjustment of the overcurrent trip
devices for the B ESW pump breaker, it was restored to service at
1855 hours. On 2/3/84 it was determined that the puma breaker's '

setting were not correctly set due to test equipment being out of
calibration. The pump was taken out of service for 35 minutes while

,

-

the breaker was replaced with one correctly set. On 2/8/84 at
| 0420 hours while performing routine surveillance testing on the
i emergency diesel generators, the B ESW pump breaker again tripped as it
i was starting. This alaced the mlant in an LCO requiring that the
| reactor be in cold s:1utdown wit 11n 24 hours. Af ter adjustment of the

pump and breaker trip devices, the pump was restored to service at
1745. '

In part, subsecwere due to a o;uent engineering evaluation determined the breaker tripsesign error. During May 1985 a plant modification
replaced and recalibrated the breaker trip devices. The ESW pump
breaker has not tripped on overcurrent since that time. :
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1051 hours while p'C" residual heat removal (RHR)
On January 30, 1984 at erforming the required
surveillance testing for an inoperative !
service water (BI) pump (refer to LER-84-001), the "B" emergency L

service (ESW) (BI) pump breaker tripped as it was starting. The loss !
of "B" emergency service water aump combined with the inoperative "C" |
RHR service water pump placed the plant on a 24-hour reactor cold
shutdown Limiting Condition for Operation (Technical Specification ;
Section 3.11 and 3.5.B). !

The "C" RHR service water pump provides 50% of the cooling flow to "A" !

RHR heat exchanger for the containment cooling and shutdown cooling
modes. The "B" ESW pump provides cooling to the "B" emergency diesel
generators which could be required on loss of off-site power to provide
mower to "B" side containment and shutdown cooling pumps and valves.
Neither containment cooling nor shutdown cooling capabilities were :

completely lost however. |
,

Investigation and troubleshooting commenced immediately. The "B" ESW !
pump motor was checked for grounds and shorted windings. None were !
found. The breaker overcurrent trip devices were checked for operation ;
and setpoint using a breaker test set manufactured by E.I.L. ,

Instruments, Inc. During the course of testing it was found that the
overcurrent trip device setpoints were out of tolerance, i

The breaker overcurrent trip devices were adjusted to the required i

settings, and "B" ESW was retested with satisfactory results. The pump i

was restored to service at 1855 hours on January 30, 1984. :
i

on January 31, 1964 another breaker was being adjusted using the I
breaker test set. In this case, none of the overcurrent trip devices |
could be adjusted within tolerance. Although not an unusual occurrence

,

to have difficulty adjusting overcurrent trip devices, this event
prompted further investigation. Clamp-on ammeter checks over the lower
range of the breaker test set suggested the possibility of a

,

calibration error. The breaker test set had recently been repaired and
calibrated by the manufacturer, so they were contacted to perform an
evaluation on the equipment immediately. Due to other commitments the
vendor was unable to perform the evaluation on January 31. On

1

February 2, 1984 the vendor representative was present at the plant for
the evaluation. It was found that the breaker test set was not '

calibrated correctly, indicating about 50% of applied amperage in the ;

lower ranges. The test set was recalibrated and a review of past 6

calibration uses showed the "B" ESW pump breaker trip devices had been i

adjusted upwared by approximately 50% on January 30, 1984. Immediately
a spare breaker was set up to replace the "B" ESW pump breaker. To |
accomplish the breaker replacement, the "B" ESU pump was removed from '

;%'"" ""
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service for abo'ut 35 minutes on February 3, 1984. Due to "C" RHR
service water pump still in the inoperative condition, the plant
entered a 24-hour LCO. After breaker replacement, the "B" ESW pump was
tested several times satisfactorily and restored to service.

During the period between January 30 and February 3, since the trip
devices were set high, the "B" ESW pump would have performed it
required function, if called upon.

On February 7, 1984 at 0537 hours the HPCI turbine was removed from
service to perform scheduled preventive and minor corrective
maintenance and a modification to the overspeed trip mechanism. This
placed the plant in a 7-day LCO per Section 3.5 C of Technical
Specifications. The planned outage duration was 2 to 3 days. On
February 8, 1984 at 0420 hours during a routine surveillance test of
emergency diesel generators (EDG), t1e "B" ESW pump failed to start.
This placed the plant in an LCO requiring the reactor to be in cold
shutdown within 24 hours (Technical Specification 3.5.C.1).
Reinvestigation of the occurrence started immediately. Due to the
two (2) previous occurrences, the breaker was tested for proper
overcurrent trip device settings. The as-found values were
1950 amperes vs. the required 2150 (2000 to 2300) amperes. Also
performed was an inspection of wiring connections, a check of pump
clearances and ease of rotation. These checks revealed the pump
clearances were 10 mils under those required to prevent rubbing between
impeller and wear ring. The trip devices and the pump clearances were
then adjusted to within tolerance. Furthermore, measurements of
starting current were performed with the electrical distribution system
lineup the same as it was at the time of the failure to start. This
showed a starting current comparable to that specified by the
manufacturer when corrected for variations in system voltage
(vendor: 1510 amps at 575 volts: actual: 1633 amps at 613 volts).
The narrow pump clearances and slightly reduced margin between the
starting current and the instantaneous overcurrent trip device settings
are proaable causes for the breaker trip. However, no definite cause
could be determined from these results. The "B" ESW pump was tested
satisfactorily for o'acrability and restored to service at 1745 hours on
February 8, 1984 Tais returned the plant to a 7-day LCO.

Because the cause was undetermined, the following monitoring program
was initiated. Daily, for one week, the pump was checked for
operability. At the end of the week, the breaker was checked for any
drift of overcurrent trip device setpoint. Then every other day, for a
week, the aump was checked for operability. Again at the end of the
week, the areaker was checked for overcurrent trip device setpoint
drift. The operability was checked weekly for two weeks, then
bi-weekly for a month. Finally, the surveillance interval for pump
operability was returned to the normal monthly schedulo. Through this
testing it was believed that a better understanding of the cause would
result, should this intermittent problem continue to exist,

gg, ...
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The actual effe'ct of having HPCI and "B" ESW pump inoperative
simultaneously is minimal. Injection systems exist to backup the HPCI
system and redundant containment cooling and shutdown cooling equipmentexists to cover equipment inoperative as the result of a "B" ESk pump
trip.

The monitoringMarch of 1984. program was conducted as described during February andThe "B" ESW pump started as required and the breaker
overcurrent trip device setpoint remained within tolerance during this
period.

On December 18, 1984, while performing Surveillance Test F-ST-9D, the
"B" ESW pump failed to start automaticall The pump alsofailed to start on a manual start signal.y as required.However, the pump did start
on a second manual start signal and on a second auttmatic initiation.
The pump motor winding and feeder cable were inspected and tested and
determined to be in good condition. The pump breaker was insmected and
tested. Through this testing it was determined that one of the
breaker trips. p devices had failed and was causing the intermittentovercurrent tri

The device was replaced, the breaker tested
satisfactorily, and the "B" ESW pump was restored to service.

During normal operation on February 5, 1985 the "A" ESW pump trippedduring start-up for routine surveillance (refer to LER-85-003). The
overcurrent trip devices on all three phases were replaced and the
breaker was returned to service. A
was initiated for the "A" ESW pump. program of increased surveillanceAt that time, an engineering
evaluation of the breaker overcurrent trip settings was performed. The
overcurrent trip device had two elements (long-time and instantaneous).
The instantaneous pickup was specified to be 2800 amperes. The trip
device had a tolerance of *10 percent, therefore the trip range was
2500 amas to 3100 amps. These values coordinated properly with the
unit substation main breaker. However, the theoretical motor in-rush
current of 2748 amperes (12 x 229 full load amperes) overlapped the
trip range. Because the in-rush current varies during each motor
start, the intermittent tripping ma
The instantaneous pickup could not b"e increased because it would nothave been due to trip setpoints.
coordinate with the main breaker. On Amril 10, 1985 a alant
modification was initiated to replace tie ESW pump breaier trip devices
with a three element device (long-time, short-time, and instantaneous).
Also, a solid state device was selected in place of the
electro-mechanical devices. The short-time pickup was set at 2800 amps
to maintain coordination with the main breaker. The instantaneous
pickup could then be set at 3200 amps to eliminate the overlap with the
motor in-rush current. The modification was completed in May 1985. No
ESW pump breaker overcurrent trips have occurred since that time, itis, therefore, concluded that the subject breaker trias were due to a
design error as well as faulty trip devices. No further corrective
action is required.
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