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hours. A1l remaining 1solations were reset by 1930 hours. The duration of the loss
of power to the 1BYI60 pane) was 18 minutes. The failed inductor was replaced and the
inverter was tested for proper operation on June 19, 1991,

A four hour notification was made Lo the NRC at 213% hours on June 18, 1991, in
accargance with the requirements of 10CFRS0,72(b)(2)(11), since this event resulted in |
sutomatic ESF actuations., This report 1s being submitted in accordance with the
requirements of 10CFRS0,73(a)(2)(1v).

Analysis of the fvent:

The isolations were bypassed or reset in accordance with plant procedures and the
systems were restored expeditiously by operators, preventing any adverse impacts on
plant systems., A1)l systems responded as designed during the loss of power to the
RPS/UPS power distribution panel, There was no release of radioactive material to the
environment as a result of this event,

If immediate corrective actions were not taken quickly enough by 11censed MCR
operations personnel, the putentia) exists that this event could have resuited in
securing of the Reactor Recirculation Pumps followed by & plant shutdown. Plant
shutdown could have aiso been required due to Urywel) temperature and pressure
increases as a result of the isclation of DWCW and the resultant loss of Drywel)
cooling, Additicnally, if the PCIG system were left out-cf-service for an extended
period of time, the Main Steam Isolation Valves (MSIVS) coul” have drifted closed,
resulting in a reactor trip and subsequent cha lenges Lo sarety-related systems.

Immediate and follow-up actions for this type of event, 105s of power to an RPS power
distribution parel, are provided in procedures £-1BY!60, ON-113, and GP-8, (icensed
MCR operators receive requalification training to review and practice responses to
simulated piant transients of this type. This training reinforces immediate operator
actions, minimizing the time that systems are 1solated, and reducing the :mpact on the
| plant, Therefore, as a result of this adequate procedural guidance, training, and

| prompt operator actions, the consequences of this type of event are minimized.

Cause of the Event:

i The rroximate cause of this event . the unexpected gross failure of an inguctor in

i' the J4B' RPS/UPS Inverter. The fullure of the inductor caused a reduction in output

| voltage of the inverter causing the '1B' RPS/UPS bus undervoltage relays to trip,

| This caused the 1oss of power to the '1B' RPS/UPS power distribution panel; thereby,
initiating the resultant ESF actuations due 1o loss of logic power. Instrumentalion
and Controls (1&C) technicians performed tests of the inverter circuitry and verified
that only the inductor failed.
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|

!

|

As a result of previous inductor failures an investigation was conducted with the
inverter manufacturer, Exide tlectronics, to determine the cause of the inductor
failures. The inouctor fatlure is believed to be due to an inadequate design by fxide
Electronics, The failed inductor in this svent, manufactured in 1977, exhibited
similar symptoms to previous inductors. The type M insulation used in the
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manufacturing of the inductor is designed for a temperature of approximately 396
degrees £, Several of the inductors manufactured in 987 found in Exide inverters at
Limerick Lenerating Station (LGS) have had operating :mperatures as high as 400
degrees F. Ttese elevited temperatures shorten the service 1ife of (he inductor,
resuiting in insulation breakdown and coil failure. Thermographic inspections
performed by Maintandnce personnel on January 24, 1991 revealed that inductors
manufactured in 1977 were not opereting at elevated temperatures and the failure
mechanism was believed to be limited to inductors manufactured in 1987,

Corrective Actions:

As a result of previous nductor failures, preventive maintenance (PM) tasks were
written to replace the indurtors in the [PS/UPL, security, and computer inverters on
an annual frequency., Since therm~graphic inspections performed on January 23, 1991
revealed that inductors manufactured *n 1977 were net operating at elevatey
temperatures, the PM tasks were removed from the PM baseline schedule for these
indectors in February 1991, Since this event resulted from the failure of an inductor
manufactured in 1877, the PM tasks have been restored in the PM baseline schedule to
replace all inguctors on all inverters on an anncal frequency uniess past
thermographic inspecti- s reved! temperatures well within the maximum temperature for
the inductor, whici: is 356 dagrees . Thermographic inspections wili continue 1o be
performed un a1l inverte- inductors or a quarterly frequency. If any indications of
hot spots or significent temperature differences are detected, tne inductor will be
replaced at tnal time,

A nodification had been initiated due to previous inverter problems to replace the
Exide ®PS/UPS and security static inverters with more reliable equipmert. This

moc fication i¢ expected to be completed by the end of the next refueling outage on
£ach unit, currently scheduled “or the Spring of 1992 und 1993 for Unit 1 and Unit 2
rescectively, Once tne inverters are replaced, the interim corrective aciions
discussed above will be replaced by the PM program recommended by the manufacturer.

Previous Simil © Occurrences:

Two previous evenis reported *n LGS Unit 2 LER 2-90-007 and Security Event Report 90-
ON3 reported a loss of power cue to failure of inverter inductors. Ffollowing these
feilures, an investigation inte the cause, invalving the inverter manufacturer, was
hegun,

The corrective actions for these previous events would not have prevented this event
since this avent resulted from an unexpected equipment failure. The corrective
actions identified pertained Lo indurtors manufactured in 1987 because the inductors

manuiy tured in 1977 had not been experiencin; high operating temperatures resulting
1“ f l’klr@.

Tracking Codes: B: Design, manufact, constr/install deficiency -
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