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PHILADELPHIA ELECTRIC COMPANY

LIMERICK GENERATING STATION
PO BOX A
SANATOGA PENNSYLVANIA 10464

(218) 3271200 exv, 2000 -
’ April 25, 1990
M J MeCORMICK Jn P E

FLANT MANAGEN Docket Nos - 50-352
LIMERICHK BENERATING RTATION 50"353

License Nos. NPF-39
NPF~85

U.8., NMuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

SUBJECT: Licensee Event Report
Limerick Generating Station - Units 1 and 2

This LER reports automatic actuations of the Unit 2 Primary
Containment and Reactor Vessel Isclation Control System and ofher
Engineered Safety Features due to a loss of power to the '2B' Reactor

Protection System/Uninterruptible Power Supply power distribution
panel from a failed inverter inductor.

Reference: Docket Nos. 50-352

50-353
Report Number: 2=9C=007

Revision Number: 00

Event Date: March 30, 1990

Report Date: April 25, 1990

Facility: Limerick Generating Station
P.O. Box A, Sanatoga, PA 19464

This LER is being submitted pursuant to the requirements of
10 CFR 50.73(a)(2)(iv).

Very

Martin, Administrator, Region I, USNRC
Kenny, USNRC Senior Resident Inspector, LGS
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On March 30, 1990, at 0338 hours, with Unit 2 in cold shutdown, a
failure of the Unit 2 '2B' Reactor Protection System
(RPS)/Uninterruptible Power Supply (UPS) inverter inductor caused a
loss of power to the '2B' RPS/UPS power distribution panel, 2BY160.

As a result, various aucomatic actuations of the Primary Containment
and Reactor Vessel Isolation Control System, an Engineered Safety
Feature (ESF), occurred, including isolation of Residual deat Removal
(RHR) shutdown cooling. In addition, the Unit 2 Reactor Enclosure and
common Refuel Floor ventilation systems isolated and the Reactor
Enclosure Recirculation System and the Standby Gas Treatment System
started (also ESF actuations). All systems responded as designed.

i inverter was bypassed, all isolations were reset, and the systems
were returned to service promptly. There was no adverse impact on
plant operations as a result of this event. An increase of less than
one degree F in the reactor coolant temperature occurred before RHK
shutdown cooling was restored 17 minutes after the isolation. The
proximate cau of the loss of power to the RPS/UPS power distrioution
panel was a gross failure of an inductor in the '2B' RPS/UPS inverter.
The indu 3 replaced and the inverter was energized for two daye
before being re led to service, to verify proper operation. A
review of e alternativ or providing a more reliable power
supply to the RPS/UPS power distribution panel is underway.
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Unit Conditione Prior to the Event:

Unit 1 Unit 2

Operating Condition: 1 (Power Operation) 4 (Cold Shutdown)
Power Level: 100% 0

Description of the Event:

On March 30, 1990, at 0338 hours, a failure of the Unit 2 '2B' Reactor
Protection System (RPS)/Uninterruptible Power Supply (UPS) inverter
inductor caused a loss of power to the '2B' RPS power distribution
panel (2BY160). This loss of power resulted in automatic actuations
of the Primary Containment and Reactor Vessel Isolation Control System
(PCRVICS) (EIIS:JM), an Engineered Safety Feature (ESF), causing

isolationrs of the following systems or subsystems by closing their
outboard primary containment isolation valves:

Unit 2 'B' loop of Residual Heat Removal (RHR) (EIIS:BO)
Shutdown Cooling,

Unit 2 Drywell Chilled Water (DWCW) (EIIS:KM),

Unit 2 Reactor Enclosure Cooling Water (RECW) (EI1If:CC),
Unit 2 Primary Containment Instrument Gas (PCIG) (EIIS:LK),
Unit 2 Reactor Water Cleanup (RWCU) (EIIS:CE), and

Unit 2 Primary Containment exhaust to Reactor Enclosure

Equipment Compartment Exhaust.

In addition, the following other ESF or partial ESF actuations
occurred:

Unit 2 Reactor Enclosure ventilation system isolation
(EIIS:VA),

Common Refuel Floor ventilation system isolation {EIIS:VA),

'2B' Reactor Enclosure Recirculatinn system (EIIS:VA)
initiation,
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'B' Standby Gas Treatment System (SGTS) (EII1S:BM) initiation,
and

Unit 2 'B' channel half scram.

Unit 1 PCRVICS isolation valves received isolation signals

but no valve motion ocourred as all valves were already
closed.

At 0341 hours a fire alarm annunciated in the Main Control Room (MCR)
indicating smoke in the Unit 2 static inverter area. Operations
personnel in the fire brigade responded to the alarm and found the
'2B' static inverter transformer smoldering and extinguished the fire
with a hand held CO2 fire extinguisher at 0344 hours.

MCR operators restored RHR Shutdown Cooling, DWCW, RECW and PCIG
systems by 0355 hours using PCRVICS isolation bypass switches in
accordance with the Event Procedure E-2BY160, "Loss of 2B RPS and UPS
Power," Off Normal Procedure ON-113, "Loss of RECW," and General Plant
Procedure GP-8, "Primary and Secondary Containment Isolation
Verification and Reset." The duration of the loss of RHR shutdown
cooling was 17 minutes, during which time the reactor coolant
temperature increased less than one degree F. The power to the
RPS/UPS power distributiun panel was restored and the remainder of the
isolations were reset by 0418 hours on March 30, 1990. The duration
of the loss of power to the 2BY160 panel was 40 minutes.

A four hour notification was made to the NRC at 0538 hours on March
30, 1990 in accordance with 10 CFR 50.72(b)(2)(ii), since this event
resulted in automatic ESF actuations. Accordingly, this report is

being submitted in accordance with the requirements of
10 CFR 50.73(a)(2)(iv).

Consegquences of the Event:

There was no release of radicactive material to the environment as a
result of this event. All systems responded as designed during the
loss of power to the RPS/UPS power distribution panel. The isolations
were bypassed or reset and the systems were restored expediticusly by
operators in accordance with plant procedures preventing any adverse
impacts on plant systems. The loss of 'B' RHR Shutdown Cooling for 17
minutes resulted in less than a one degree F increase in reactor
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coolant temperature. If shutdown cooling could not have been re-
established using the 'B' loop of RER, the 'A' loop of RHR was
operable and could have been used to ensure adequate residual heat
removal,

Immediate and follow up actions for this type of event (loss of power
to an RPS power distribution panel) are provided in plant nrocedures
E-~2BY160, ON-113 and GP-8. Licensed operators receive requalification
training to review and practice responses to simulated plant
transients of this type. This training reinforces immedia‘te operator
actions, minimizing the time that systems are isolated and veducing
the impact on the plant., Additionally, the impact on Unit 2 was
minimal because the unit was shutdown.

Unit 1 operation was not affected by this event except for the common
Refuel Floor Ventilation isolation and SGTS initiation. Unit 1
PCRVICS Group VI B isolation valves received iscolation signals as
derigned but were already closed.

Cause of the Event:

The proximate cause of this event was the unexpected gross failure of
the '2B' RPS/UPS inverter inductor, The failure of the inductor
caused a reduction in output voltage of the inverter allowing the
undervol tage relays to trip, causing the loss of power to the '2B'
RPS/UPS power distribution panel and resultant ESF actuations.
Instrument~ticon and Controls (I1&C) technicians performed tests of the
inverter ciicuitry which verified that only the inductor failed. An
investigation i3 being conducted by the vendor/supplier (EXIDE) to
determine the cause of the inductor failure.

Corrective Actions:

The fire in the '2B' RPS/UPS inverter was extinguished by 0344 houcs
on March 30, 1990. The RHR shutdown cooling, PCIG, RECW, and DWCW
system isolations were bypassed and restored to normal operation by
0355 hours. The inverter was bypassed, the shunt trip breaker was
closed restoring powar to the RPS/UPS power distribution panel, and
all remaining isolations were reset by 0418 hours on March 30, 1990.
I&4C technicians obtained thermography readings on the remaining three
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RPS/UPS static inverters and verified that all were within vendor
recommended operating temperatures. The failed inductor was replaced
and the '2B' RPS/UPS inverter was energized for two days to verify
proper operation before being placed back in service on April 2, 1990,

Actions Taken to Prevent Recurrence:

Possible alternatives for providing a more reliable power supply to
the RPS/UPS power distribution panel are being investigated in light
of previous failures of the existing static inverters. The failed
inductor has been sent to the vendor/supplier for further evaluation,
The failure of the inductor is thought to be an isolated unexpected
equipment failure, No further actions are planned at this time,
however, results of the evaluation of alternatives will be reviewed
and appropriate actions considered.

Previous Similar Occurrences:

LERs 1-84-030, 1-84-040, 1-85-007, 1-85-008, 1-85-011, 1~-85-024, 1-85-
026, 1-85-043, 1-85-074, 1-87-021, 1-87-027, 1-87-029, 1-87-038, 1-89-
015, 1-89-055, and 2-90-005 reported PCRVICS isolations due to loss of
power to the RPS panel. None of these previous events resulted from
inductor failure and therefore the actions to prevent recurrence of

these events most likely wyuld not have prevented the event reported
in this LER,

Tracking Codes:

Bl5 - Failure due to normal wear.
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