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ABSTRACT

During and just prior to the current refueling outage, problems with the operation
and testing of General Electric type AK circuit breakers were encountered which resulted
in failure to trip and/or in premature trip on overcurrent. The failures are attributed
to age induced hardening of grommets in the EC-2A electro mechanical overcurrent device,
This device can be used on AK-15, AK-25, and AK-50 series breakers,

Corrective actions taken or planned include replacement with new or newly rebuilt
EC-2A devices and establishment of an adequate preventive maintenance surveillance
interval,
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NARRAT IVE

On March 8, 1984, during power operation, while attempting to start Battery Charger
Motor Generator Set 161 following maintenance, the circuit breaker tripped on overcurrent,

On March 20, 1984, while maintaining cold shutdown on #12 Shutdown Cooling (SDC) Pump ]
an unsuccessful attempt was made to start #11 Shutdown Cooling Pump. The circuit breaker
was replaced with the circuit breaker from the inoperable #13 Shutdown Cooling Pump, and
again SDC Pump #11 failed to start., A third attempt to start SDC Pump *11 was successful
using the circuit breaker from #12 control rod drive (CRD) pump. All transfer of breakers
was done in conformance with Technical Specifications.

‘Based on these three failures, bench testing was conducted on the three circuit
breakers, This testing revealed that one phase of the circuit breaker for Battery
Charger 161 tripped prematurely, while the other two phases failed to trip, Testing of
the circuit breakers for SDC Pump 11 and 13 revealed not a problem with premature tripping,
but a problem with failing to trip at the specified time-overcurrent values,

A program was established to test all safety related and selected non safety related
AK breakers. As of this date, no further premature tripping has been discovered, but
failure to trip on at least one phase on time-overcurrent has been found to occur on
these additional safety related breakers:

(1) Liquid poison pump #12 (type AK-2A-25)

(2) Liquid poison pump #11 (type AK-2A-25)

(53) CRD pump 12 (used to successfully start SDC pump #11 (type AK-2A-25)
(4) SDC pump 12 (type AK-2A-25)

Tripping will occur if only one of the three phase devices operates correctly,

The failure to trip and the premature trip are both attributed to age induced
hardening of grommets which form an oil seal on the pivot arm of the oil dashpot
linkage of the type EC-2A overcurrent device, The hardening causes a loss of oil which
allows the dashpot to move freely, resulting in premature trip. Alternately, the
hardening and/or loss of oil can cause binding of the pivot arm which causes a
failure to trip. This failure mechanism apparently results in erratic behavior, in that
SDC pump breakers 11 and 13 tripped prematurely, and then when bench tested, failed to
trip. This erratic behavior was not demonstrated by load testing, but can be demon-
strated when actuating a removed EC-2A unit by hand.
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ASSESSMENT OF SAFETY CONSEQUENCES

No premature tripping was actually experienced on pumps or loads covered by
Technical Specifications. The required periodic surveillances were successtully
completed during the previous operating cvcle. Since the one failure to start that
was experienced prior to shutdown was founu when returning a battery charger to service,
and backup means to charge the battery was available, no adverse consequences
were experienced. Since the remaining failures to start occurred while the plant was
shutdown, and redundant means were available, no adverse consequences were experienced.

The potential consequences include:

1) Loss of ability to start a safety related load upon actual demand. Because
the failure mode results in erratic behavior, successful completion of surveillance
tosts does not necessarily mean the premature trip won't be experienced, particularly
if the pump is not full flow tested or started under actual surge current conditions,
(ie, the pump is throttled when started for surveillance tests but is not throttled
on an actual demand.) Nine Mile Point uses a full flow starting method wherever
possible.

2) Failure to trip on an actual electrical fault, Failure to trip on time-overcurrent
could result in damage to the component., Should the short circuit current be high
enough, it could cause the trip of the circuit breaker feeding the power board,
causing the loss of all safety related loads on the power board,

CORRECTIVE ACTIONS

All safety related AK breakers as well as selected non safety related AK breakers
are being bench tested for overcurrent tripping, and breakers with one or more mal-
functioning FC-2A overcurrent trips devices are having all 3 EC-2A units replaced with
new or newly rebuilt units, Overcurrent trip testing will be conducted on a periodic
Ibasis, which will be adjusted as experience dictates,
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